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THE NEW PARIS STATION OF THE 
PARIS, LYONS, AND MEDITERRA- 
NEAN RAILWAY. 


Or the five great railway stations in Paris, that 
of the Paris, Lyons, and Mediterranean Railway 
—the most extensive system of France-—remained, 
until recently, almost in the same condition 
as when the main lines of the réseaw were con- 
structed. On the other hand, great alterations 
had been made with the other termini of Paris ; 
the Gare St. Lazare, of the Western system, serv- 
ing Brittany and Normandy, had been doubled in 
size and equipped with the most modern plant ; in 
the same way the Gare du Nord, of the Northern 








‘nearly all the passenger business done being with 


long-distance traffic. But, in spite of these rela- 
tively small numbers, the accommodation had be- 
come entirely insufficient, and modifications on a 
large scale had long been a necessity. The station 
arrangements still partially in use, and which will 
continue to serve till the new works are complete, 
date back to 1849, when the first part of the system 
—the line from Paris to Montereau—was opened. 
A plan of the station, dating from 1895, shows but 
little real improvements since those early days. It 
is true that new sidings had been added, fresh 
platforms made, and existing ones widened, while 
the convenience of arriving and departing tra- 
vellers had been consulted in many minor ways. 


of France Railway Company, has been practically 
reconstructed. The Eastern terminus for trains 
arriving from the east of France, from Germany, 
Austria, &c., has been entirely rearranged and 
greatly enlarged ; while the Orleans railway station 
has for some years been completed on a scale actu- 
ally in excess of the traffic—that is, of the passenger 
traflic—requirements. 

It is true that the passenger traffic on the Paris, 
Lyons, and Mediterranean Railway is not to be 
compared in volume with that of the Western or of 
the Northern Railways ; while the former records 
an annual total of some 40 million persons, and the 
latter about 18 millions, (at the Paris terminal 
stations) the total for the Gare de Lyons only 
touches 6} millions, for there is but little suburban 
traffic, as with the Western and Northern Railways, 





But the general arrangement remained the 
same, and what was sufficient for the limited 
traffic of 40 years ago, was absolutely unsuited 
for the requirements of to-day. An_ insuffi- 
ciency of arrival and departure lines, kept 
trains waiting often 10 minutes before the way 
could be cleared, and the baggage arrangements 
were unavoidably and lamentably imperfect. Under 
these conditions it is difficult to understand why 
the Paris, Lyons, and Mediterranean Railway 
Company should have waited till December, 1891, 
before submitting to the Etat Major a scheme for 
the reconstruction and enlargement of their Paris 
terminal station. Doubtless one reason was the 
very great cost of the proposed works, and the State, 
which had made large advances to various com- 
panies for the construction of branch lines usually 








quite unproductive, was unwilling to see the Paris, 
Lyons, and Mediterranean Railway Company en- 
gage in new works that could not fail to involve a 
great outlay. After various delays the new works 
were finally decided on, and were commenced in 
August, 1895; since that date they have been 
advanced steadily, if somewhat slowly, under the 
direction of Monsieur Denis, the Engineer-in- 
Chief of Construction to the Paris, Lyons, and 
Mediterranean Railway Company. We may here 
remark that the company is reserving all the 
progress - photographs of this really remarkable 
work to form a collection at the Paris Exhibition 
of 1900, and we therefore limit our illustrations to 
some plans and sections of the new work. 


According to the new plan, all the station ser- 
vices will continue to be made on the rail level, 
although this is several metres above some of the 
adjoining streets ; that is to say, the trains will 
enter the station on raised tracks. The project 
for a two-storeyed station was abandoned on account 
of the enormous amount of baggage that has to 
be handled, usually in a very short time. It fre- 
quently happens that 1300 trunks and other pieces 
of personal luggage have to be dealt with in three- 
quarters of an hour, without counting the great 
quantity of mail bags. The — will ter- 
minate with three courts, the front one of which 
will be for local traffic; the two side covered 
courts will be respectively for main-line departures 
(the Cour de Chalon), and the other for main-line 
arrivals (the Cour de Bercy). In this way the three 
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classes of traflic will be quite distinct. By reference 
to the transverse section of the new work (Fig. 3), 
it will be seen how much greater a width these 
buildings occupy than the old ones, which are shown 
in dotted lines, and how much more ground will be 
covered. To obtain this increased area, the Rue de 
Bercy had to be diverted from its old postion on the 
arrival side of the station, and about 13,000 square 
metres of land had to be purchased. The dotted 
lines in Fig. 3 show the old position of the Rue de 
Bercy, and indicate how much it has been shifted 
to the right. Referring in more detail to the future 
working arrangements of the new station, there 
will be seven platforms, serving 12 principal lines, 
without counting a thirteenth track in the group 
on the extreme left, and which will be used as 
standing room for carriages, to be added when 
required, to trains standing on the adjacent lines. 
Normally the lines on the left side of the station 
will be used for outgoing, and that on the right 
for incoming trains; but they will all be so con- 
nected that any of them can be used for either 
purpose in cases of necessity. All the tracks 
will also be in connection with the making-up and 
washing sidings outside the station, and to the right 
of the exit, and on to which the incoming trains 
can be shunted after the passengers have left, to 
be shifted to the departure side. Separate car- 
riages can be placed upon any of the lines by 
means of a traverse shown on the plan, Fig. 1, 
or brought in front of the postal building. In 
order to facilitate the movements of passengers, 












































months. The several upper floors of the different 
buildings will be employed for the various services 
of the company. 

From what we have said it will be understood | 
that the extension works are on a very considerable | 
scale ; they are estimated to cost 20 millions of, 
francs, of which 4,200,000 francs will be for pur- | 
chase of land, and 750,000 francs forthe signalling | 


—a greater number of tracks for arriving trains, 
and, in general, much better arrangements for the 
convenience of passengers. Immediately after 
1900 the remainder of the work will be finished, 
including the two new approaches that will sur- 
round the station. 

The first work commenced was the diversion of 
the Rue de Bercy, and this was followed by a new 


installations, which will be controlled by a Saxby | approach on the departure side for the mail service, 
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those adjoining the lateral buildings, which will 
be 6.56 metres wide. It will be seen from the 


plan that at the head of the tracks all the plat- | 


forms are connected by a transverse platform 15 
metres in width ; this will be covered by a trans- 
verse roof erected between the main-station roof 
and the station buildings. By this end platform 
the local passengers will pass to the various sub- 
urban lines, which are marked G on the plan. 
Departing passengers will reach the station by 
a court 27.5 metres wide, and will be sheltered 
by a roof over the sidewalk 6 metres wide. 
Within the station is a large general waiting-room 
13.35 metres wide, marked B on the plan; at 
the end of this room are the ticket oftices. 
Passing beyond, they will enter the space A, 11.35 
metres wide, preserved without much alteration 
and occupied by the classified waiting-rooms. 
Access is given from these to the main station, 
43 metres wide ; and the different platforms reached 
from the broad transverse platform at the end. 
On the north side of the buildings B and A, will be 
placed the departure baggage-rooms for the main 
and suburban lines ; the tickets for luggage will be 
distributed in a special room placed in the end of 
the building G. Adjoining will be a large restau- 
rant with several rooms, and a kitchen on the upper 
floor. On the other side of the main exit, and in 
the same building G, will be the baggage-rooms for 
the local arrivals. The luggags for the main line 
arrival trains will be delivered in an immense hall 
162 metres long, occupying almost the whole of the 
building D. Those who are familiar with the 
incredible quantity of personal effects coming from 
Switzerland, from Italy, and from the south of 
France, will understand that this great hall will be 
none too large for its purpose. The court on the 
side will be, as has been said, covered in, and this 
will be found an immense convenience to passengers, 
who can reach their vehicles without getting wet, 
or damaging the miscellaneous hand packages they 
carry ; the convenience is all the greater since the 
bulk of the traffic takes place during the winter 
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and Farmer station with 200 levers. But it is not 
the extent of the alterations which is of the greatest 
interest, but rather the manner in which a part of 
them have been carried out; for all the work has to 
be accomplished without interfering with the con- 
stant traffic. The old station has had to be de- 
molished without leaving the platform uncovered, 
and the new roof had to be built without incon- 
venience to the passengers and trains beneath. New 
material had to be brought, and old removed, by a 
wire aerial railway, in order not to encumber the 
already overcrowded lines. The most careful orga- 
nisation was, of course, necessary to carry these 
changes to successful completion, and it was de- 
cided to complete the work in two main sections. 
It is expected that almost all will be finished before 
1900, during which year there will be a great in- 
crease in traffic, and all progress must be of neces- 
sity suspended. That part of the undertaking 
which will be deferred till after 1900 will be the 
new buildings adjoining the Cour de Chalon, the 
end buildings, and the Cour de Diderot ; so that 
the arrangements on the departure side will remair 
as they are at present, and access to the arrival 
side will be by the slope now existing. What is 
most essential will be, however, entirely completed 











the vehicles of which do not now pass by the pas- 
senger approach. The bridge at the exit of the sta- 
tion has been widened over the Rue de Rambouillet 
for the accommodation of the increased number of 
tracks. Considerable modifications have also been 
made in the postal arrangements on the departure 
side. The mail installation, which used to be at 
the bottom of the station towards the west, has 
been shifted to the eastern side of the entrance to 
the station on the right, and much room valuable 
for the passenger service has been thus gained. 
Afterwards a more difficult and delicate work was 
undertaken—the removal of the two spans of the 
the old station roof, and the erection of one span 
of the new roof; this undertaking, as may be 
imagined, is very full of interest. It wasa primary 
necessity to erect such scaffolding as would be well 
adapted both for the work of removal and for re- 
erection ; to make arrangements to avoid any in- 
convenience to passengers and traffic, and to pre- 
vent the workmen from circulating inside the 
station. The work was further complicated by the 


fact that the supporting columns of the new roof 
occupied the line of the old walls on the departure 
and arrival sides ; it was necessary, therefore, to 
take down the longitudinal walls of the buildings 


























JuLy 1, 1898. | 


ENGINEERING. 





$ 








(which were, of course, kept in constant use), and 
maintain temporarily the floors and roof. The walls 
were enclosed within casings, and removed without 
any inconvenience to the public. A similar course 
was followed in reconstructing the wall for the de- 
parture building A, Fig. 1, which was re-erected 
between the columns of the left-hand station 
building when this latter was completed. 

To erect the new roof after the old one had been 
removed, and commencing from the end transverse 
platform, it was necessary to put up a large travel- 
ling scaffold, similar to the one shown in the illus- 
trations, Figs. 4, 5, 6, and 7, and arranged in 
such a way as to command the old roof. This 
scaffolding, which was a fine piece of -construc- 
tive work, was designed by MM. Moisant, 
Laurent, Savery, et Cie., well-known Paris con- 
tractors, who had undertaken the demolition of the 
old roof and the erection of the two new spans. It 
was 100 metres long, and made in four spans; one of 
30 metres, over the old arrival platform and tracks ; 
and three others of equal length extending above 
the baggage-rooms and to some extent over the 
building A. The position of this staging in relation 
to the old buildings will be seen from the dia- 
grams. The staging, which was 23 metres high, 
travelled on five sets of rails laid parallel to the 
axis of the tracks in the station. On the top 
of the staging was installed a travelling crane 
which had a span of 10 metres on one side, 
and 6 metres on the other. It was capable of 
lifting the heaviest pieces of ironwork required, 
of carrying them over the buildings and lower- 
ing them into place. In front of the main stag- 
ing was a second travelling scaffold with a plat- 
form, under the old station roof, for the accom- 
modation of the workmen engaged in the removal 
of this latter. Below and behind the main staging, 
and attached to it, was another platform for the 
erection of the new roof. The whole structure was 
close boarded to prevent the falling of rain, dust, 
or débris on the passengers upon the platforms 
beneath. As soon as the first span was completed, 
the travelling stage was shifted transversely to bring 
it into position for the erection of the second span, 
which was commenced from the further end of the 
station and advanced towards the front, in the re- 
verse direction to that in which the first roof was 
constructed. In spite of the many difficulties en- 
countered, the work advanced with considerable 
rapidity, having been commenced in July, 1896, 
and finished in March, 1897, although the winter 
was very severe ; the average rate of progress was 
1 metre a day, and each time the staging was moved 
it was advanced for a distance of 10 metres. 

The construction of the new station building, as 
well as the covered court on the arrival side, and 
other works, presents no great difficulties ; no ex- 
tensive works have to be taken down in advance, 
and a large part of the buildings will be on ground 
to which the public does not have access, 

There appears to be no doubt that by 1900, all 
the interior installations on the arrival side will be 
finished, and that the new tracks will be laid ready 
to meet the great extra traffic which will certainly 
exist during the year of the Exhibition. 





GOLD MILLING IN COLORADO.—No. I. 


By Joun Roger, Denver, Colorado. 

Ir is proposed in these articles to lay before those 
interested in the treatment of gold ores, an accurate 
description of three gold mills recently erected in 
Colorado, dealing with the subject, more especially 
from a mechanical point of view. Accurate figures 
of labour required, and the cost of operating these 
plants, will be given, also a brief statement of the 
metallurgical results. 

The mills described embrace a number of in- 
teresting features, and as each plant has been found 
to work well, both mechanically and metallurgically, 
from the time it was put into operation, it is hoped 
that those interested in the construction of similar 
mills may be able to derive some helpful informa- 
tion from these descriptions. 

In considering the subject of mill construction 
from a mechanical standpoint, it may be well to state 
that owing to economic conditions, the question of 
low first cost is often one of great importance ; and 
for this reason the design and general construction 
of such plants may seem to lack in the features 
of permanency and ultimate economy. And it is 
no doubt true that a greater expenditure on the 


eral proportions to all parts of machinery, would be 
an ultimate economy, provided the plant as first de- 
signed fully meets the requirements. This is sel- 
dom the case with gold mills, and most companies 
prefer to test their ores at as small an outlay as 
possible ; but where the process, ore supply, and 
economic conditions have been fully exploited, the 
question of permanency should receive full con- 
sideration. 

THe Pace Process Mitt or Tae Lonpon AnD 
CripPLE CREEK Repuction Corporation, Li- 
MITED, FLORENCE, Cotorapo, U.S.A 
This mill was constructed more particularly as an 

experimental plant for the purpose of testing the 

value of the ‘‘ Page” solution in connection with 
the treatment of gold ores from the Cripple Creek 

Mining District. 

On the completion of the mill the company ran a 
test on 1087 tons of oxidised ore, after which a 
complete clean-up was made, and the gold recovered 
was found to exceed in quantity what would ordi- 
narily have been expected from a new mill under a 
new process. The operation of the plant through- 
out was satisfactory, the test lot being run through 
without interruption. A statement of the cost of 
operation, &c. will be given later on. 

The capacity of the mill was found to be 60 tons 
per day, the various departments being in fairly 
good proportion for handling this amount of ore, 
running all the mill 24 hours except the sampling 
department, which had sufficient capacity to handle 
60 tons in 10 hours. 

By reference to the plans of the mill shown on 
page 4, it will be observed that the plant proper 
is under one roof and is constructed on practically 
a level site, the main floors of the crushing and 
leaching rooms being on the same level. The 
power plant is contained in the wing on the south 
side of the main building. 

The ore for treatment is brought in on railroad 
cars at the east end of the mill, where it is delivered 
on to a platform of the same height as the car 
floors. Much of the ore is taken direct from the 
cars into the mill, being handled in wheelbarrows, 
the platform being provided for the reception of 
such ores as it is desirable to unload, but which 
cannot be taken directly for treatment. 

The ores, on being taken into the mill, go first to 

the coarse crushing and sampling plant which con- 

sists of the following : 

On a level with the unloading platform a 9 in. by 
15 in. breaker of the ‘‘ Blake” type is set, belted to 
run 240 revolutions per minute. From this ma- 
chine the ore passes to a bucket elevator, which 
raises it high enough to feed directly to the coarse 
crushing rolls. This elevator is constructed with a 
special heavy rubber belt, 7-ply, with 64-in. by 13 in. 
cast-iron elevator buckets bolted to it, spaced about 
15 in. centres. The coarse crushing rolls are of a 
special type, which will be illustrated and described 
later. These rolls are 36 in. in diameter, with a 
face of 16 in., driven by means of spur gears, the 
pinion shaft being fitted with tight and loose 
pulleys. The rolls are speeded to run 18 revolutions 
per minute. From the rolls the material drops 
into a chute in which is arranged an automatic 
sampling device consisting of a moving slide 14 in. 
wide in the bottom of the chute, with a hole 14 in. 
wide cast in it. The slide is given a back-and- 
forth motion by means of a wormwheel and crank. 
to equalise the flow, and makes about four passes 
per minute. The sample taken is about one-tenth of 
the whole, the nine-tenths going directly to a bucket 
elevator which elevates it to the storage bins, The 
elevator from the rolls is similarly constructed to 
that from the breaker, except that the buckets are 
of pressed steel 14 in. wide, spaced 18 in. centres 
on the belt. The sample delivered from the rolls 
falls directly to the floor, where it is cut down by 
hand to the required quantity. This is further 
ground in a pair of sample rolls 20 in. in diameter, 
12 in. face ; the pulp resulting goes directly to the 
testing department for moisture determinations and 
preparation for the assay office and laboratory. 
In the sampling department of the mill all the 
machinery has been set sufficiently high to admit 
of the elevator boots being above the floor line. 

The fine crushing plant is as follows : 

The crushed and sample ore is delivered from the 

storage bins into an elevator which delivers it to 

the revolving dryer. The ore bins are constructed 
of light sheet steel, and have a capacity of about 

25 tons each, the bottom of each bin being fitted 


material to the elevator is regulated. The revolv- 
ing drying furnace is constructed with a tapered 
revolving cylinder, 5 ft. diameter at one end, 
4 ft. at the other, and 20 ft. 10} in. long, made 
of }-in. sheet steel. This cylinder is divided 
into four compartments by means of four 3-in. 
plates, running the full length. The cylinder is 
supported on rollers with its axis horizontal, and is 
revolved at a speed of 24 revolutions per minute. 
At the large end a brick firebox is constructed, the 
gases of combustion passing through the cylinder. 
There is also a chute at this end which delivers the 
dried material into an elevator. At the small end of 
the cylinder a brick dust-chamber is formed with a 
chimney leading from it through the roof. The 
fuel used for drying, as for all other purposes 
around the mill, is residuum from the distillation 
of petroleum burned as a liquid. 

he dry ore, on being delivered to the elevator 
under the fine crushing rolls, is elevated and 
delivered to the revolving screens shown in Fig. 1 
and 2. These screens are hexagonal in form, 
tapering from 4 ft. 10 in. at the large end, to 2 ft. 
11 in. in diameter at the small end, are covered 
with 24-mesh steel-wire cloth made of No. 28 wire, 
and are revolved at a speed of 12 revolutions per 
minute. Each screen has an effective surface of 
about 70 sq. ft., and is provided with a bin under 
it which holds about 30 tons, fitted with sliding 
gates opening into the tank room. 

The material which will not pass the screens 
is delivered into the hoppers of the three automatic 
roll feeders, from which it is fed into three sets 
of rolls, 26 in. in diameter, 14-in. face, belt-driven, 
speed 45 revolutions per minute. On passing the 
rolls the material goes again to the elevators, and 
thence to the screens, the coarse returning to the 
rolls, as explained. The fine crushing rolls are of the 
same general construction as the large ones. The 
crushing shells are of forged steel, and the machines 
are belt-driven. 

In connection with the fine crushing plant, an 
apparatus for collecting the dust has been provided, 
and it is found to be very serviceable, in that it 
keeps the mill free from dust, collects a large 
quantity of fine material which would otherwise 
be lost, and by removing the very fine dust from 
the crushed ore, facilitates the leaching of the 
material in the tanks. 

The dust-collecting apparatus consists of a large 
exhaust fan, connected by means of galvanised 
pipes to each of the screen casings, the air with 
the dust being delivered by the fan into a cen- 
trifugal dust collector. The exhaust fan is run at 
sufficient speed to cause a flow of air inwardly at 
all points in the housings of the rolls, elevators, 
screens, &c., thereby avoiding the escape of dust 
into the building. The amount of dust collected 
by this means is about 4} per cent. of the ore 
handled. There is an escape of very fine material 
from the outlet of the dust collector, but the 
quantity is not large. 

The power plant for the operation of the above 
machinery consists of one horizontal return-tubular 
boiler, 60 in. in diameter, with 16-ft. flues, heating 
surface 1050 sq. ft. The engine has a cylinder 
14 in. in diameter, 20 in. stroke, and makes 130 
revolutions per minute. All shafts and machinery 
in the mill are arranged torun at very moderate 
speeds, the result being that the whole operates 
with very little power. No diagrams have been 
taken to show what the power required is, 
but everything seems to work perfectly with 20 lbs. 
of steam, the regular working pressure being 90 lb. 
per square inch. The ores after being crushed as 
above described, next go to the leaching department 
which adjoins the crushing mill on the west. The 
ore is drawn from the screen bins into a dump car 
holding about one ton, which by means of 18 gauge 
tracks over the leaching tanks, may be discharged 
into any one of these tanks. The leaching tanks 
are 36 ft. in diameter, 42 in. deep, made with the 
bottoms inclining towards the centre, where a 16-in. 
discharge gate is provided for emptying them after 
washing. These tanks are constructed throughout 
of ;%;-in. steel and are supported on 4-in. by 16-in. 
joist spaced 18-in. centres, these being carried on 
a series of brick walls 6 ft. 6 in. high running length- 
wise of the building ; the space is provided under- 
neath for the accommodation of tailing chutes, 
sump tanks, &c. 

The bottoms of the leaching tanks are fitted 
with filters constructed with l-in. by 1-in. pine 
slats, laid with a space of 1 in. between them, 








first installation for better buildings, and more lib- 





with cast-iron gates, by means of which the flow of 





On this is laid a heavy rattan matting, covered 
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PAGE PROCESS MILL AT FLORENCE, 
(For Description, see Page 3. 
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CENTRIFUGAL PUMPING ENGINES FOR THE 
CONSTRUCTED BY MESSRS. GWYNNE AND (CO., 
(For Description, see Page 10.) 
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with specially woven jute cloth and an upper cover- | 
ing of open muslin. 





NEW DOCKS AT LIBAU. 
ENGINEERS, LONDON, 


In the south-east corner of the tank room a| ;%s-in. steel, and are set on timber foundations of 
The muslin is caulked in| second floor is provided, about on a level with the | sufficient height to enable the solutions to be drawn 


tightly around the edges of the tank with 1-in. | tops of the stock-solution tanks. This space is par-|from the bottoms of the tanks into the leaching 


rope. | titioned off to form a gold-recovery room, where the 

Each tank is provided with a 14-in. solution pipe | gold is precipitated from the solutions. The solu- 
tapped into the bottom at its lowest point, which | tions are raised from the sump tanks by means of two 
has connections to each of the sump tanks. Each small belt-driven triplicate pumps, and are delivered 
tank is also provided with pipes connecting to the | to a5-ft. iron distributing tank placed at a suffi- 
solution tanks and tothe water-supply system. The/|cient height above the recovery-room floor to 
sump tanksare three in number, 16 ft. in diameter | admit of the solution flowing by gravity through 
by 5 ft. deep, set low enough so that the solutions | the precipitating tanks and into the stock-solution 
from the leaching tanks will flow to them by gravity. tanks. The stock-solution tanks are two in number, 
These tanks are constructed of ;%,-in. steel, 








15 ft. in diameter and 10 ft. deep, constructed of | 


tanks. The operation of the leaching department 
is as follows : 

The crushed ore is delivered into the leaching 
tanks by car, and when one tank is completely 
filled a certain number of tons of the solvent solu- 
tion of suitable strength is run into it. This is 
allowed to perculate through the ore and drain off 
into the sump tanks and settle; it is then ready for 
precipitation. When the first solution has drained 
off another is put on, and another, until all of the 


6 


ENGINEERING. 





[JuLy 1, 1898. 








soluble gold has been dissolved and washed into 
the sump tanks, the number of solutions and their 
strength being determined by the requirements of 
the ore being treated. When the ore has been 
thoroughly washed in one tank, the central gate is 
opened and the waste material is washed out 
through the tailing chutes by hydraulics. The 
precipitates recovered from the solution are roasted 
ina muffle furnance, the muffle being of cast iron, 
3 ft. 6in. long, 30 in. wide, and 10 in. high, set in 
a brick setting. The roasted material is melted 
down in a crucible with suitable fluxes yielding a 
gold bar of comparative purity. 

In operating this plant various difficulties are 
encountered, but none of them of a serious charac- 
ter. The mill worked smoothly from the first, the 
difficulties being more in restricted capacity rather 
than in the operation of the plant. It was found 
that larger screen surface would have increased the 
capacity of the fine rolls, but as these were fully up 
to the capacity of the other parts of the plant, no 
change was made. The three sets of 14 in. by 
26 in. fine crushing rolls, as at first put in, were 
arranged to work in tandem, that is to say the 
material was passed through the machines in series, 
the last roll being called upon to finish all the re- 
turns from the other machines, together with the 
returns also from the screens to which this roll 
delivered. The arrangement did not work well. 
It was found that No. 1 and No. 3 rolls did most 
of the work, No. 2 rolls getting very much less than 
their share of the material. A screw conveyor was 
put in to rectifiy this difficulty, by means of which 
the ore could be distributed at will to the machines 
in the proper proportions, resulting in a largely 
increased product from the fine rolls. The tailing 
chutes under the leaching tanks were found to be 
too flat, requiring a good deal of care in flushing 
the tanks to prevent their getting choked up. 
Charging the tanks by means of a car was not 
entirely satisfactory, owing to the amount of dust 
resulting from dumping the ore into the tanks. 
No attempt has been made so far to rectify these 
last two difliculties. 

The necessary working force in the mill was as 
follows : 

Day Shift. 





Dols. 
Sampling works, 4 men at 1.75 dols. 7.00 
sia »» 1 man at 2.50 dols. 2.50 
Fine crushing department, 1 man at 
2.00 dols.... bi ve ae ee 2.00 
Leaching department, 2 men at 2.00 dols, 4.00 
Recovery department, 2 men at 2.50 dols. 5.00 
Power department, 1 man at 2.50 dols.... 2.50 
Night Shift. 
Fine crushing department, 1 man at 
2.00 dols. . Fe < haa mK 2.00 
Recovery department, 2 men at 2.50 dols. ».00 
Power department, 1 man at 2.50 dols.... 2.50 
General foremen, 2 men at 3.00 dols, 6.00 
labourer, 1 man at 1.75 dols. ‘ss 1.75 
», millwright, 1 man at 3.00 dols. ... 3.00 
19 men at ... . 42.25 


Approximate Cost of Treatment. 
Per Ton of 
Ore Treated, 





Dols. 
Labour ... a a sa 90 
Chemicals for all purposes ... 75 
Fuel ~ a 25 
Water ... ie Re ee = 06 
Wear and tear pee cans oe ose 2 
Lubricating oils and supplies 06 
Tncidentals ove ioe 10 
Total 2.32 
No salaries or interest on investment are in- 
cluded in the above figures. It should be remem- 


bered that no roasting is done in this plant. The 
percentage of the gold extracted varied with the 
character of the ore. In the case of thoroughly 
oxidised mineral 92 per cent. could be obtained. 

Analysis of ores from the Cripple Creek district 
will be given later on. 








ELECTRIC GENERATORS. 
By H. F. Parsnatt, M. Inst. C.E., 
AnD H. M. Hosart, 8.B. 
(Continued from page 658, vol. Lev.) 
Foucautt CURRENTS. 
In addition to the C? R losses in the conduc- 
tors, there are losses due to parasitic currents, 


often termed eddy, or foucault currents, when 
solid conductors, if stationary, are exposed to the 
influence of varying induction from magnetic fields ; 





and whenever they are moved through constant 
magnetic fields, except in cases where the solid 
conductors are shielded from these magnetic in- 
fluences. 

In armatures with smooth-core construction, the 
conductors are not screened from the magnetic 
field, consequently there may be considerable loss 
in the conductors from foucault currents. This 
loss has been found to vary greatly according to 
the distribution and density of magnetism in the 
air-gap, and cannot be accurately predetermined. 

In practice this loss is kept as small as possible ; 
in the case of bar windings, by laminating the bars 
and insulating them from each other; or in the 
case of wire windings, by using conductors ;},-in. or 
less in diameter, and twisting these into a cable. 
The amount by which the foucault current loss can 
be lessened in this last method is forcibly illustrated 
by the following example: The winding of a certain 
armature consisted of four wires in parallel, each 
0.165 in. in diameter. These conductors were re- 
placed by 19 strands of cable having the same 
cross-section of copper, and the total loss of the 
armature was diminished by one-third. 

In iron-clad dynamos, the conductors are more 
or less protected from eddy currents by being em- 
bedded in slots. This exemption from such losses 
depends upon the extent to which the teeth over- 
hang, and upon the density in the teeth, very high 
density throwing part of the lines through the 
slots, instead of permitting them all to be trans- 
mitted along the teeth. Even where the tooth 
density is low, stranded conductors must some- 
times be used in iron-clad armatures. As an in- 
stance, may be cited the case of an alternating- 
current armature with a slot of the proportions 
shown in Fig. 81 (see page 656 of our last volume). 
Here solid conductors of the proportions shown 
were at first used, but the cross-flux set up by the 
armature current was perpendicular to the plane 
of the conductors, and excessive heating resulted 
from the eddy currents set up in the solid con- 
ductors. Stranded conductors should be used in 
such a case. 

Stranded conductors are open to the objections 
of increased first cost, and of having from 15 per 
cent. to 20 per cent. higher resistance for given 
outside dimensions. ‘This increased resistance is 
not entirely due to the lesser total cross-section of 
the component conductors, but also partly te their 
increased length, caused by the twist given them in 
originally making up the conductor. The stranded 
conductor, constructed, in the first place, with a 
circular cross-section, is pressed to the required 
rectangular section, in a press operated by hy- 
draulic pressure. No precautions, such as oxidis- 
ing, or otherwise coating the surface of the com- 
ponent wires, are necessary. The mere contact 
resistance suffices to break up the cross-currents. 

Closely related to the losses just described, are 
the eddy current losses in all solid metal parts 
subjected to inductive influences. This occurs 
chiefly in pole-faces, but if the proportions of the 
armature are such that, in passing the pole-pieces, 
the reluctance of the magnetic circuit is much 
varied, eddy currents will be found throughout all 
solid parts of the entire magnetic circuit. Conse- 
quently, in such cases, not only the pole-pieces, 
but the entire magnetic yoke, should be laminated. 
Such a construction has been used in alternators 
with uni-slot armatures, with the result that a very 
marked improvement was made in efficiency and in 
heating. 

In continuous-current machines, the surface of 
the armature is broken up by a large number of 
small slots, and the disturbance is mainly local, 
the reluctance of the magnetic circuit, as a whole, 
remaining unchanged. Nevertheless, in such a 
case, the loss in the neighbourhood of the pole- 
face may be large, and will be found to depend 
chiefly upon the depth of the air gap as related 
to the width of the slot opening. Instances have 
occurred where increasing the depth of the air 
gap from } in. to }in., has greatly modified the 
magnitude of such pole-face losses. Straight-sided 
armature slots give, ef course, much greater losses 
in the pole-face, than slots with overhanging pro- 
jections, while if the slots are completely closed 
over, the loss is practically Prmicteorws § 

Pole-faces frequently consist of a laminated struc- 
ture, cast in, or sometimes bolted on, to the upper 
portion of the magnet core. Another type of 
construction consists in laminating the entire 
magnet core and casting it into the solid yoke. 

In the neighbourhood of conductors and coils 





which are the seat of high magneto-motive forces, 
solid supports, shields, and the like, should be 
avoided, unless of high resistance, non-magnetic 
material, such as manganese steel. For this reason 
spool flanges could also well be made of manganese 
steel. 

Eddy current losses in the sheets of armature 
cores are dependent upon the square of the density 
of the flux, the square of the periodicity, and the 
square of the thickness of the sheets. Also upon 
the care with which the laminations are insulated 
from each other. It is, therefore, important to avoid 
milling and filing in slots, as this tends to destroy 
the insulation, and makes a more or less con- 
tinuous conductor parallel to the copper conductors. 
Consequently, the eddy current loss is quite largely 
dependent upon the relative magnitudes of flux, 
number of turns, and length of armature parallel 
to the shaft, as upon these quantities depends the 
volts per unit of length tending to set up parasitic 
currents in the armature core. Owing to the less 
amount of machine work, smooth-core armatures 
are much more apt to be free from parasitic cur- 
rents in the core. The more such losses from eddy 
currents are anticipated from the nature of the 
design, the greater should be the safety factor 
applied to the value of the core loss as derived 
from the curves of Figs. 35 and 36 (see page 100 of 
our last volume). 

Armature punchings should, when possible, be 
assembled without any milling or filing. Cases are 
on record where the milling of armature slots has 
increased the core loss to three times its original 
value, the metal removed by milling being merely a 
thin layer from the sides of the slot. Even light 
filing increases the core loss considerably. Most 
of the increase, in both of these cases, is due to 
the burring of the edges making a more or less 
continuous conductor, although there is also a 
slight increase due to injuring the quality of the 
iron by mechanical shock. 

In a modern railway motor, this matter was 
studied by testing the core loss at various stages of 
the process of manufacture. The curves represent 
the average results from tests of two armatures. 
(See Fig. 82, page 656, of our last volume.) 

Curve 1 was taken after assembling the punchings. 
teeth were wedged straight. 
os = a slots were slightly filed. 
so a winding. 

The difference between curves 3 and 4 gives the 
eddy current loss in the conductors. The particular 
shape of the curves possesses no especial signific- 
ance in connection with the object of the investiga- 
tion, and is merely due to the armature having been 
driven at the various speeds corresponding to the 
conditions of practice for the corresponding values 
of the current. 


Hysteresis Loss 1n Cores. 


The hysteresis loss in armature cores may be 
calculated directly from curve A of Fig. 35 (page 
100 of our last volume), which represents the mag- 
netic grade of iron generally used in armature 
construction. However, the temperature of an- 
nealing, and the subsequent treatment of the iron, 
materially influence the result. 

In Fig. 83 (page 656 of our last volume) are given 
three curves of total core losses of three railway 
motor armatures. 

Curve 1. Iron annealed after punching. 

Curve 2. Iron annealed before punching. 

Curve 3. Iron not annealed. 

Nevertheless, it is very likely that in the case of 
a railway motor armature, the rough conditions of 
service soon largely destroy any temporary gain 
from annealing subsequent to punching. 

In Fig. 84 the total core loss in the armature 
with unannealed iron has been analysed, and the 
hysteresis and eddy current components are shown 
in curves Nos. 2 and 3, the resultant loss being 
given in curve No. 1, 

The question of core loss is not of vital import- 
ance in armatures, being of chief interest from the 
thermal standpoint. But with transformers it is 
of the utmost importance, as it is the controlling 
factor in determining the all-day efficiency. Special 
consideration will be given hereafter to the matter 
of core loss in transformers. At this point it will be 
sufficient to state that iron of at least as good quality 
as that shown in Curve B of Fig. 35, should be 
specified and secured. Even with sheets carefully 
japanned, or separated by paper, the eddy current 
loss in transformers will be from once and a half to 
twice the theoretical value given in the curves of 








Jury 1, 1898. ] 


ENGINEERING, 





7 








Fig. 36. This may, perhaps, be explained by sup- 
posing the flux not to follow the plane of the sheet, 
but to sometimes follow a slightly transverse path, 
thus having a component in a direction very favour- 
able for the setting up of eddy currents in the plane 
of the sheets. 

In addition to considering the subject of heat- 
ing from the standpoint of degrees rise of tempera- 
ture per watt per square inch of radiating sur- 
face, it is useful in certain cases to consider it on 
the basis of rate of generation of heat, expressed 
in watts per pound of material. Similarly to the 
manner in which the curves of Figs. 35 and 36 
give the rate of generation of heat in iron by 
hysteresis and eddy currents, there are given in 
Fig. 85 curves showing the rate of generation of 
heat in copper due to ohmic resistance. One’s 
conception of the relative magnitudes of these 
quantities in copper and iron is rendered more 
definite by a study of the values given in the 
following Tables : 

Copper. 





Current | Rate of Generation of Heat by Ohmic Resistance. 


























Density in | Watts per Pound. 
Amperes | 
perSquare) | | | 
Inch. | 0 Deg. | 29 Deg. 40Deg. | 60 Deg. | 80 Deg. | 100 Deg. 
; Cent. _ Cent. | Cent. | Cent. | Cent. | Cent. 
500 50 | .54 ao ee | | Or 7 
1000 | 200) 215 | 233 | 248 | 268 | 2.84 
1500 | 4.40 | 4.74 61 | 66 | 6&8 | 6.2 
2000 729 | 84 | 91 9.8 106 | 112 
2500 12.3 | 133 | 143 16.3 16.5 | 17.5 
3000 17.7 | 19.0 20.6 22.0 23.7 | 25.0 
Sheet Iron. 
Rate of Generation of Heat by Hysteretic Resist- 
ance (and by Ohmic Resistance to the 
Flux Density Extent to which Eddy Currents 
(Kilolines are Present). 
per Square 
Inch). ei 
| 25 Cycles. | 60 Cycles. | 100 Cycles. | 125 Cycles, 
20 10 | 25 44 -59 
40 27 75 1.3 | 1.85 
60 56 1.5 2.8 4.0 
80 -92 | 26 48 6.7 
100 1.4 | 3.8 7.3 10.5 
120 2.0 6.4 10.5 15 
140 2.8 cee | 16 22 
i] 








The above Table should also be used in calcu- 
lating iron losses at high densities, as it extends 
beyond the range of the curves of Figs. 35 and 36. 
Smooth-core armatures can be run at higher cur- 
rent densities than iron-clad armatures, owing 
to the better opportunity for cooling. Likewise 
with iron-clad armatures, those with a few large 
coils have to be designed with lower current 
densities than those in which the winding is sub- 
divided into many smaller coils. 

In the following Table are given some rough 
figures for the current densities used in various 
cases : 


Amperes per 

Square Inch. 

Small high-speed armatures 2500 to 3500 

Large ae = 1500 ,, 2500 

Small low-speed armatures 1500 ,, 2000 

Large ea ee ees 1100 ,, 1600 
Transformers with forced circu- 

lation of oil or air eis hes 800 ,, 1500 
Large transformers immersed in 

oil or air ... Mg ee as 500 ,, 900 
Small transformers immersed in 

oil or air ... i an 500 ,, 1100 


In the case of small transformers the current 
density could be very much higher without causing 
excessive temperature rise, but such transformers 
would have poor regulation. On the other hand, 
large transformers, when properly designed, have 
better regulation than is necessary, the current 
density being limited from thermal considerations. 
Although many large transformers are so poorly 
designed that a few hours’ run at full load heats 
them up to above 100 deg. Cent., this is bad prac- 
tice, as it causes deterioration both of insulation 
and of iron. A rise of not more than 60 deg. Cent. 
should be aimed at, even with large transformers. 

The curve of Fig. 86 shows that even a rise of 
60 deg. Cent. reduces the insulation resistance of a 
transformer to a small percentage of its resistance 
when cold. In other words, insulating substances 
have a very large negative temperature coefficient. 
In this case, where the insulating material was a 
composition of mica and cloth, the transformer 
being immersed in oil with which the insulation 
was thoroughly impregnated, the average tempera- 


Cent. was —.8, that is, the insulation resistance 
increased 80 per cent. per deg. Cent. decrease of 
temperature. But the ability of this insulating 
material to withstand the disruptive effects of very 
high potentials is practically unimpaired. Conse- 
quently, it is important to distinguish carefully 
between the ability to withstand the application of 
high voltages and the insulation resistance, as mea- 
sured in megohms. 

Railway Motors.—The necessity in this class of 
apparatus of having high efficiency at light loads 
(which is the condition under which railway motors 
operate the greater part of the time), requires that 
they shall be designed with an efficiency curve which 
quickly reaches its maximum, and falls off very 
much at larger loads. As a consequence, a good 
railway motor cannot be operated for long periods 
at its full rated drawbar pull, without reaching an 
excessive and dangerous temperature. The need 
for compactness also requires running at high 
temperature under the condition of long-sustained 
full load. In the article relating to the design of 
railway motors, this matter will be more fully con- 
sidered. 

Are Dynamos.—Are dynamos are designed to 
maintain constant current, partly, and sometimes 
almost entirely, by inherent self-regulation. This 
requires a large number of turns both on field 
and armature, and in order to obtain reasonable 
efficiency, the conductors have to be run at very 
low current densities. AS a consequence, a 
properly designed are dynamo will run much 
cooler than would be at all necessary from the 
thermal standpoint. Such a machine must be, of 
course, large and expensive for its output. 

In apparent contradiction to the above state- 
ment stands the fact that almost all arc machines 
at present in operation run very warm. But this 
is because almost all arc machines as now in 
use, have such low efficiencies, particularly at 
anything less than full load, as to render it ex- 
tremely wasteful to continue them in service. By 
throwing them all out and installing well-designed 
apparatus, the saving in maintenance would quickly 
cover the expenses incurred by the change. 

Constant Potential Dynamos.-—In constant poten- 
tial dynamos it should be the aim to have the 
electromagnetic and thermal limitscoincide. Forty 
or fifty degrees Centigrade rise in temperature 
during continuous running is generally considered 
entirely satisfactory, although the requirements for 
Admiralty and other Government work are usually 
more rigid. In constant-potential machines the 
efficiency is so high (especially when compared 
with the engine efficiency) when the temperature 
limit is satisfactory, that the efficiency should 
seldom be a determining factor. Proper thermal 
and electro-magnetic constants should be the limit- 
ing considerations. 

In dynamos it is customary to quote the efficiency 
at the temperature reached by the machine at the 
end of several (generally 10) hours’ run; but in 
the case of transformers, it is generally quoted at 
20 deg. Cent. 

(To be continued.) 








THE LABORATORY TESTING MACHINE 
AT UNIVERSITY COLLEGE, CARDIFF.* 
Tue 100-ton ‘‘ Universal” testing machine to be 

here briefly described was built by Messrs. Buckton 

and Co., of Leeds, to the order of the Technical Instruc- 
tion Committee of the County Borough of Cardiff. 

It has been erected ina large well-lighted and con- 

veniently arranged testing house, which forms part of 

the engineering laboratory of the University College 
of South Wales and Monmouthshire, one of the three 
constituent colleges of the University of Wales. 

A 100-ton testing machine, in Messrs. Buckton’s ver- 
tical single-lever style, forms a conspicuous feature in 
the laboratory equipment of well nigh all the important 
schools of engineering in this country, namely, those 
at Cooper’s Hill, merase University, Leeds (York- 
shire College), Liverpool (University College), London 
(Central Institution), and Manchester (Owen’s Col- 
lege); and a very full description of the Bradford 
Technical College machine, which is one of the later 
examples of this class, recently appeared in ENGINEER- 
1nG. The Cardiff machine embodies, however, a com- 
plete departure from this somewhat uniform prece- 
dent, inasmuch as it belongs to the horizontal order ; 
that is to say, the direction of the primary force pro- 





i Extracted from a lecture, ‘On Laboratory Testing 
Machines and the Latest a delivered to the In- 





ducing stress and strain of the specimens submitted to 
test is horizontal ; and the bulky parts of the machine 
are, by consequence, extended in a direction parallel 
to the floor, giving the general appearance of a heavy 
long-bed lathe, in contradistinction to that of a ver- 
tical planer. Beyond all that, the design presents 
many points of novelty, and the machine itself is 
absolutely unique in the 100-ton size. 

Though the main principle of the machine appears 
quite simple when once compietely demonstrated and 
grasped, it is by no means easy to gather from a photo- 
graph or even an ordinary detail drawing. The 
skeleton diagram, Fig. 1, is designed to show as 
simply as possible the method of operation and the 
principal parts of the mechanism. A represents a 
portion of the bed which runs the whole length of the 
machine, and carries B, a single-acting hydraulic cy- 
linder and ram 12 in. in diameter by 24 in. stroke. 
Fast to the ram-head the heavy rectangular casting C, 
about 18 ft. long, slides in constraining grooves planed 
out in the bed aforesaid. This part Cis called by Mr. 
Wicksteed the gantry ; we shall call it the sliding 
frame. When not locked the crosshead D can be 
traversed horizontally between the upper and lower 
members of the sliding frame, and by means of a double 
key and nuts it may be secured thereto at any one of 
a number of points. Thus far two main parts of the 
machine have been mentioned, namely, the bed and 
the sliding frame through and by which the primary 
force is applied to the specimen. We come now to 
another distinct and, in this case, almost wholly 
separate part—the force-measuring gear: for our pur- 
pose it begins, naturally, at the crosshead E. Imagine 
a stout iron bar placed with its axis as shown by the 
line F, and suppose the admission valve of the hy- 
draulic cylinder opened. Then evidently the bar will 
be compressed if the crosshead E is horizontally con- 
strained. Now E is permanently fastened top and 
bottom to two steel rods G and ne 34 in. in diameter 
by about 24 ft. long, running the whole length of 
the machine, and terminated in the crossheads J 
and K. The thrust of the supposed specimen against 
E produces corresponding tensions in the rods G, H, 
which are transmitted to the crosshead J. The result- 
ing motion of J is constrained by a very heavy bell- 
crank lever, whose centre lines are indica by L 
together with a system of steel knife-edges and face- 
plates, ultimately conveying a tension to the double 
tod M. The rod M terminates by a knife-edge bearing 
in the steel-yard N, which, by means of the movable 
poise P and a suitable scale, constitute the last links in 
the force-measuring chain. 

Next, let the specimen be removed to the region 
lying between D and E, and let its ends be secured to 
the respective crossheads so designated. On the admis- 
sion valve being opened D moves from right to left, 
while E is constrained by the tension of the rods G H, 
part of the stress-measuring gear aforesaid. Thus the 
region E D or Q is for tests in tension. 

Finally, let the specimen be placed with its axis, as 
shown by the line R, then when the admission valve is 
opened D moves from right to left, while the crosshead 

is constrained by the tension rods. Thus the region 
D K or BR is for compression tests. 

To sum up, of specimens successively at F, Q, R the 
nature of the stress sustained is respectively compres- 
sion, tension, and compression. 

The sliding frame C, as already noted, is supported 
throughout its length by the bed on which it, in fact, 
slides ; with respect to its motion there is no attempt 
to minimise friction, but the necessities of the case de- 
mand an entirely different treatment of the tension-rod 
frame GK HJ, whose motion, though small, must be 
as frictionless as possible. To realise this condition it 
is sustained by two vertical double knife-edge supports 
heeling from the floor level ; and ed a third support of 
the character of a double adjustable knife-edge sling. 

The region F is reserved for small compression and 
bending tests ; it also serves for shearing experiments 
up to the full 100 tons capacity of the machine. 

By setting the movable crosshead D at a suitable 
distance from the fast crosshead E, any length of ten- 
sion specimen from a few inches up to 10 ft. can be 
accommodated ; and in a similar manner by a proper 
setting of D any length of compression piece from 
zero to 10 ft. long may be dealt with in the region R. 

In testing long compression specimens liable to 
bend, it is conceivable, and, indeed, probable, that 
some side-thrust may be thrown on the crossheads, 
So far as D is concerned, such a thrust would be 
transmitted harmlessly through the sliding groove to 
the bed; but in respect of crosshead K it is necessary 
to provide a special path for this thrust through a ver- 
tical ¢-stay bolted to the bed on each side, and fitted 
with roller bearings. This stay may be transferred to 
E or altogether removed ; but in practice it remains 
always in position at K. 

The crosshead K carries at its back a heavy hori- 
zontal bending beam, capable of adaptation to spans 
ranging from a few inches up to 10 ft. The beam is 
always in place, and notwithstanding the compara- 





stitution of Junior Engineers, January 21, mwa § Pro- 
fessor A. C. Elliott, D.Sc., M, Inst. C.E., Hon. M. Inst. 


ture coefficient between 20 deg. Cent. and 80 deg. ! J.E 





tively enormous capacity, it gives rise to no awkward- 
ness in general working or of arrangement ; and in 
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the matter of appearance presents a feature to the 
eye rather pleasing than otherwise. 

In the actual machine the knife-edges 1 and 2 are 
carried in the bell-crank lever L, the corresponding 
bearing plates being formed by extensions of the cross- 
head J, and hydraulic cylinder respectively. When 
the machine is worked to full load each of these knife 
edges must carry 100 tons, and they are each 20 in. 
long. The vertical distance between knife-edges 1 
and 2 is 4in.; and the horizontal distance between 
2 and the knife-edge joint 3 which are on the same 
level is 32 in. In these circumstances L is an 8 to 1 
lever and the 4-ton poise P reads from 0 to 100 tons 
with a travel of 200 in., that is, on a scale of 2 in. to 
lton. There remains, however, an additional feature 
to be noted. The pair of knife-edge joints 2 and 3 
are in duplicate at different levels; and by means of 
a simple mechanical device they may be used alterna- 
tively. The pair mentioned above are, as already 


stated, at the level 4 in. below the knife-edge J ; the 
subsidiary pair are at the level 8 in. below the same 
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point. Thus the lever ratio may be made 8 to 1 or| ton, whereby it is possible to read to ;j55 ton or 
4tolat will. With the 4 to 1 lever in use the poise | 2.24 lb. ‘ 
P measures up to 50 tons on a scale of 4 in. to the| When the bell-crank lever is set on the 4-in. centres, 
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Prantinc MACHINE WITH SAFETY ATTACHMENT. 


the 4-ton poise at the end of its travel balances 
100 tons on the specimen. In ordinary speech the 
“leverage” of the machine is, therefore, sometimes 
said to be 200 to 1; but this statement, if correct, 
serves merely as an indication of the weight of the 
poise relatively to the force capacity of the machine. 
That there is need for reservation will appear if, 
for example, we proceeded to argue in such fashion 
as this: suppose that when the total force on a 
specimen is 100 tons, it oscillates through ;,55 in., 
then since the ‘‘leverage” is 200 to 1, the centre of 
gravity of the poise will simultaneously oscillate 
through 200/1000 = .2in. In present circumstances 
the conclusion is wrong ; that is to say, the ‘‘lever- 
age,” in the sense ascribed to it in the proposition, is 
not 200 to 1. 

In this instance, as in most of the Buckton 
machines, the zero of the poise scale and the centre of 
gravity of the steel-yard or weigh-beam lie at consider- 
able distances on opposite sides of the main fulcrum : 
thus an ugly and worse than useless counterbalance is 





avoided. Moreover, the travel of the poise is, by 
means of that device, better disposed, and the whole 
beam and its belongings made more compact; while, 
at the same time, there is secured an additional 
advantage in the shape of diminished inertia. 

To further elucidate these remarks by concrete 
example, let us refer to Fig. 2, in which W represents 
the weight of the beam acting at its centre of gravity 
g, m the main fulcrum, T the tension in the double 
rod M of Fig. 1 due to the force on the specimen, 
and P), P, Pio) positions of the poise respectively 
corresponding with zero, S and 100 tons force on the 
specimen, Actually the tension in the vertical rod is 
greater than T by a quantity depending on its weight, 
and the weight of the bell-crank lever; and though 
this consideration merely concerns initial balance, we 
may as well take account of it and designate the quan- 
tity in question T,, Taking P for the weight of the 
poise and assuming the notation for lengths shown 
on sketch, we have for zero force on the specimen 

Wa = Pc + Tod; 


and for § tons on the specimen 
(To + T)b=Wa+P(a—-e); 
or by the first equation 
Toé=Pzx. 


Now if, as usual, the 100-ton centres are employed 
T =8/8, since the purchase of the bell-crank lever is 
in these circumstances 8 to 1; and, again, b = 8 in., 
P = 4ton. Therefore, in tons and inches 
S = 2/2. 

Hence to measure 100 tons, the travel of the poise is 
exactly 200 in. ; and the scale is 2 in. tol ton. The 
effect of altering the purchase of the bell-crank lever 
from 8: 1 to 4: 1 is obviously to make the scale 4 in. 
to 1 ton. 

Now let us consider in what manner a force of 100 
tons on the specimen is ultimately balanced. From 
Fig. 2 it is seen that 

(Tp) + T)b = Wat Pd; 


-_ putting T = 8/8 = 100/8, 6 = 8 in., P = }ton, we 
ave 
S=100=4d+Wa-8Ty. 


Evidently 4 d is numerically the force at the specimen 
due to the poise at the end of its travel; and since 
d = 134 in. approximately, we may say that of the 100 
tons force at the specimen, 67 tons are balanced by 
the poise and 33 tons by the beam. 

The weight of the beam is about 25 cwt. and its 
length 20 ft. 4 in., so that the moment of inertia about 
its centre of gravity is roughly 43 in tons and feet; or, 
since the distance a is 27 in., 49 about the main 
fulcrum ; and adding to this the quantity due to the 
poise at the end of its travel, we have for total moment 
of inertia of beam and poise at 100 tons load about 
the main fulcrum, I = 49 + 63 = 112 tons and feet. 

If A is the acceleration at the specimen, the angular 
acceleration of the beam will be 8 A/b and the accele- 
ration couple 8 A I/b; the corresponding force at the 
specimen will be 

s14x 8. 1( : 
b 6b b 


The inertia of the beam and poise at the extreme 
end of its travel reduced to the specimen is, therefore, 
represented by a mass of 16,100 tons. 

If / is the length of a specimen, a its sectional area, 
E the Young’s modulus, M the reduced mass above 
mentioned, and g the gravity numeric, the period of 
the vibration of the beam will be 


2r a M 1 seconds. 
gKa 


supposing all else but the specimen to be rigid. In 
an experiment the specimen was a wrought-iron bar 
14 in. in diameter, 3 ft. long, and the load 20 tons. 
For this case M = 7300 tons roughly, and assuming 
E = 12,000 tons per square inch we have, paying 
proper attention to units, 


period = 27 »/ : ae = 1,12 sec. 
gEKa 


The period actually observed was 1.5 sec., the differ- 
ence representing the effect of yielding of the machine 
parts concerned and friction. 

The extreme end of the beam of this particular 
machine may vibrate over an arc of about 4 in., corre- 
sponding with an angle of l4deg., and that motion re- 
duced to the measuring crosshead gives .026 in. In 
the course of an experiment on a mild-steel tension 
specimen 12 in. between shoulders, it was found that 
the amplitude of the vibrations at the specimen mea- 
sured between 10-in. gauge points was .0006 in., corre- 
sponding with the full swing of the beam, or .0007 in. 
on the total length of specimen. The difference be- 
tween the calculated amplitude, .026 in., and the 
observed amplitude, .0007 in., is due to lost motion 
and spring of the machine parts. When working 
with homogeneous material like steel, the vibration 
can be easily kept within } deg. ; that is, as shown 
above, within .0001 in. measured on a length of 10 in. 
at the specimen. 

From time to time much has been spoken and 
written about ‘‘ inertia stresses,” but, as a rule, these 
utterances have been marked by a certain indefinite- 
ness both of premisses and conclusions. Most fre- 
quently discussions of that kind have arisen over the 
question of high versus low ‘‘ leverage ” machines. We 
will give precision to the points by stating them in 
our own way. 

1. Even when the machine is in balance (i.e., 
‘€ statical” balance), vibration of the beam produces 
in the specimen certain unmeasured stresses. The 
statement is correct ; and since the action is measured 
by the motion of the specimen due to the motion of the 
beam, it follows that those induced stresses will be 
smaller the greater the leverage of the machine ; for 
in general the greater the leverage of the machine, 
the less will be the free motion of the beam reduced 
to the specimen. In this connection it is well to bear 
lin mind that calculations of the free motion of the 


ya = 16100 A. 
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beam reduced to the specimen, taking no account of 
lost motion, are wide of the mark. 

2. It is often hinted that the mere horizontal motion 
of the poise as it keeps pace with the varying force 
applied to the specimen produces in some obscure 
manner an unrecorded ‘‘inertia stress.” This is 
evidently an error: a horizontal acceleration of the 
poise cannot affect the “balance” which depends 
solely on the weight of the poise and the vertical 
acceleration (if any) of the poise and moving parts. 

3. Disturbance of ‘‘ balance” is accompanied or 
shown forth by motion of the beam or indicator ; in 
these circumstances unrecorded inertia stresses are 
brought into play. To prevent this vibration it is 
obviously necessary that the straining force should be 
applied in a continuous manner, and that the operator 
should have control in a high degree over both the 
straining force and the poise-traversing mechanism. 
Suppose, for example, that the load is applied at the 
rate of } ton per second ; then the pvise being tra- 
versed exactly at the rate mentioned, we have accurate 
and unquestionable balance. Next, suppose that by 
an alteration of the hydraulic valve the rate is 
changed, corresponding to 4 ton per second. This 
change in the straining force may be more or less 
quick, but it cannot be instantaneous ; the question 
whether balance can be preserved within certain small 
limits obviously depends = the control of the ope- 
rator over the poise and the sensitiveness of the indi- 
cator. The sensitiveness of the indicator may evi- 
dently be measured by the time which elapses between 
the application of, so to speak, a known unbalanced 
force* at the specimen and the indication of the smallest 
observable deflection. To take an example. In the 
experiment already cited where a bar was loaded to 
20 tons, the observable deflection might be taken as 
ij; in. on 3 ft., or 6 minutes of arc. An unbalanced 
force of 1 ton at the specimen would produce this 
deflection by calculation in } second; and when the 
load is 100 tons, the reduced inertia would be about 
double, and the time .35 second. Thus, for the same 
machine the smaller the reduced inertia, the smaller 
will be the disturbance of balance. 

The preceding argument has been intentionally 
made as direct and simple as possible ; and the prin- 
ciple that all other things being equal, it is desirable 
to minimise the reduced inertia of a testing machine 
might, on looking back, be almost granted without 
any argument. aving got so far, however, it has 
been attempted to show that multiple-lever or high- 
power machines are necessarily at a disadvantage in 
respect of inertia stresses compared with single-lever 
or low-power machines. First, it seems useless to 
discuss the effect of vibrations of the lever system 
when there is true (or statical) balance: because the 
higher the power of the machine, the less will be its 
free motion, and the greater the lost motion. Secondly, 
there remains the question of disturbance of balance. 
It is impossible in the circumstances to enter into a 
lengthy discussion: the inertia of the levers, for 
example, is by no means negligible, and other matters 
call for attention. Suppose, therefore, for the sake of 
brevity and simplicity, that the levers are all balanced 
and neglect their inertia: let the poise be a mass P, 
the load on the specimen 8 and the “‘ leverage” » to 1. 
Then, as shown above, the inertia of P reduced to the 
specimen is represented by a mass P x*?: but S = 2 P; 
hence the mass reduced to the specimen is Sx. Now, 
the indicator is ordinarily attached to the last lever : 
hence if a is the measurable deflection on a dead- 
weight machine, a/v is the measurable or observable 
displacement reduced to the specimen in the case ofa 
compound machine. It has been already stated that 
the sensitiveness of the indicator is measured by the 
time which elapses between the application of a 
known force at the specimen and the indication of the 
observable deflection ; or, inother words, the measure 
of disturbance of balance is the momentum acquired 
by the system before the operator is advised that dis- 
turbance has begun. If M is the reduced mass or 
inertia, @ the displacement, and the disturbing force 
is taken as before at 1 ton, this time is given in seconds 


by 
9 
Sn = A/ 208 
9g 


: A/ 2aM 
time = 
9g 
Sx andd = 


since according to our assumption M = 
a/n where a is a constant. Thus, in a rough sort of 
way, it has been shown that the measure ot balance 
disturbance is not necessarily greater in a multiple-lever 
machine than ina single-lever machine, since the 
measure above set out is independent of n.+ 

The question of inertia has been discussed thus far 
because it is interesting in view of the dark hints from 
time to time thrown out by way of discrediting the 


2a 
gn 


* All forces are balanced in the sense of Newton’s third 
law ; an unbalanced force in ordinary speech means a force 
free to produce motion. 

+ Professor Unwin comes to pretty much the same con- 
clusions: ‘Testing of Materials,” page 115. See also 
A. C. Elliott, Journal of the Iron and Steel Institute. 
No. IT, 1888, page 37. 





accuracy of particular machines and even of testing 
machines in general. Practically, there is very little 
of moment in these criticisms, particularly with respect 
to laboratory machines in the hands of even mode- 
rately skilful operators. The matter has, however, a 
certain significance when testing is done at a break- 
neck pace. 

Fig. 3, page 8, is a general view of the novel shearing 
attachment designed by Mr. Wicksteed. The speci- 
mens are rectangular in cross-section, and are placed in 
position with the length-axis vertical. The lower shear- 
ing die is carried by a heavy bolt-shaped casting with 
a box-like head secured to the principal fast crosshead, 
marked E in Fig. 1; and the upper shearing die is 
carried by the crosshead of the sliding frame marked 
C in the same diagram. True alignment of the shear- 
ing edges is compassed by a steel roller working be- 
tween surface planes on the bottom of the top side of 
the boxhead aforesaid, and the upper part of the digit- 
like casting which carries the upper shearing die.* 
Mild steel specimens may be as much as 3#in. by 1 in. 
or 1} in., the limits on the one hand being the width 
of the shearing faces, and on the other the total 
maximum shearing force of 100 tons. This gear has 
proved remarkably successful, and the application of 
the shearing test has by its means become a matter of 
ordinary and every-day experience. All sorts of stuff 
has been shorn—wood, aluminium, stone, cast-iron, 
moderately hard steel. The results are remark- 
ably consistent, and seem to indicate the absence of 
disturbance due to bending. Recently about a score 
of tensile tests on copper from the same lot of stuff 
were made for the Taff Vale Railway Company, show- 
ing differences ranging to 10 per cent. The identical 
specimens were tested in shear, and it was found that 
the order in shear was exactly the same with the order 
in tension. 

Fig. 5 is a side elevation of the extreme end of the 
machine. Fig. 4 is a cross-section, and Fig. 6 a plan 
of the same part. The principal compression cross- 
head K of Fig. 1 is marked 4: 1 is the bed and 2 is 
the sliding frame. The steel tension-rods G, H of 
Fig. 1, are shown in section at 10 : 3is the F-stay, and 
7, 7 are the friction rollers which bear against it when 
needful. The bending beam is marked 5 and the 
supports which limit the span 8, 8 carrying the swivel- 
ling bearing blocks 9, 9; and 6, 6 show a pair of the 
friction rollers serving to relieve the steel rods 10, 10 
of the weight of the beam. The maximum span is 
10 ft., and the maximum load at the centre 100 tons. 
For spans lying between 4 ft. and 3in. or 4 in an 
auxiliary beam not shown on the drawings is_re- 
quisitioned ; but, as already remarked, small bend- 
ing tests may also be conveniently carried out in the 
region marked F in Fig. 1. 

‘he fast tension crosshead and the movable cross- 
head, together with a tension specimen in place, are 
shown by Figs. 7, 8, and 9, which are respectively a 
sectional elevation, a plan and a cross-section. This 
particular specimen has screwed ends of a certain 
size; but it is, of course, necessary to provide for a 
large variety of fastenings in respect of shape and 
character, as well as size, and an ample equipment of 
ordinary and special tackle has been devised and 
—. 

he machine is provided with a torsion apparatus 
not shown in the illustration. The specimens may have 
any length of body from zero up to 17in., or even more ; 
but as the hand straining mechanism is and must be 
geared to about 720 to 1, the labour and tedium of 
dealing with longer specimens has hitherto restricted 
the length to 8 in. or 10 in. between gauge points. It 
was at first imagined that the torsion apparatus would 
be used only occasionally, but experience has shown 
that this was an error ; and arrangements for applying 
power are in as, whereby much time and labour 
will ultimately be saved. The maximum couple is 
100 tons-inch, corresponding with a maximum dia- 
meter in mild steel of about 24 in. An autographic 
apparatus, designed and made in the College, is fre- 
quently employed; and a self-calibrating reflecting 
angular extensometer, used in conjunction with a 
powerful telescope, is found to give very excellent 
results. 

The machine is fitted with a Wicksteed autographic 
recorder for tensile, compressive, and bending tests. t 
It is a fact that there is considerable diversity of opinion 
and practice among experimentalists in the matter of 
recorders, extensometers, and so forth; but that fact 
notwithstanding, there is probably none habituated to 
a tension or compression recorder always in gear, and 
wholly independent of the poise, who would willingly 
give it up. Instances in plenty, illustrative of this 
point, might be given ; but one will suffice. Last year 
a series of experiments were undertaken on certain 
samples of nickel steel of a manufacture peculiar to 
Messrs. Beardmore, of Glasgow. The first test—in 





* This roller was partially hidden and somewhat indis- 
tinct in the photograph from which the cut was prepared, 
and during the process of engraving it has, unfortunately, 
altogether disap . 
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tension—was necessarily of a preliminary nature, the 
main object being to find the general character of the 
stuff. In the ordinary course the recorder was in 
gear, and Fig. 10 shows the result. There is almost 
no need to call attention to the eccentric display at 
the yield point : it was no accident ; and the fact that 
in this material the ratio (stress at elastic limit)+ 
(maximum stress) was abnormally high, and associated 
with a remarkably sharp breakdown at the elastic 
limit, was established by subsequent and more careful 
investigation. 

It would be difficult to over-estimate the value and 
convenience of the exceptionally | os length capacity 
of the machine. Cardiff, though by no means the 
coal-dust begrimed and sodden town it is so often 
depicted by imaginative writers, is the a 
point of enormous mining, steel-making, shipping, an 
railway industries. One need not, therefore, be sur- 
prised that the provision of facilities for testing such 
things, for example, as pit-props and heavy beams, 
have been amply justified, both from the educational 
point of view and that of the necessities of local en- 
gineers and others, who, individually and as a body, 
have lent a strong and constant support to the College. 
Again, in the-matter of wire rope and wire-rope 
fastening testing, 10 ft. between crossheads has been 
found none too ample. Ina word, the wise counsels 
that ultimately prevailed with the Technical Instruc- 
tion Committee, under the leading of its chairman, 
Mr. T, H. Riches, M. Inst. C.E., have proved a source 
of satisfaction to all concerned. 

Thehydraulicaccumulator connected with the machine 
is fed by a single-throw differential pump driven from a 
line shaft, which in its turn is operated by an electro- 
motor, the whole arrangement, so far as the testing 
machine is concerned, absorbing, after starting, at the 
most 5 horse-power. The diameter of the ram is 6 in. 
and the stroke 9 ft.; and since the straining ram is 
12 in. in diameter and the capacity of the machine 
100 tons, the load carried by the accumulator ram is 
a trifle over 25 tons, corresponding with a pressure of 
nearly 2000 lb. per square inch. In the two or three 
years during which the accumulator has been at work 
not a drop of water has it wept, nor has the presence 
of even a cubic inch of air been detected in the strain- 
ing cylinder. 

Among a number of auxiliary fittings and attach- 
ments may be noted a device for locking the machine 
at any given load within its capacity independently of 
water pressure, or more properly speaking, indepen- 
dently of the persistence of any certain pressure in 
the straining cylinder which is obviously dependent on 
the tightness of the admission and release valves and 
the straining ram packing. This consists of a great 
simple nut threaded on an extension of the straining 
ram, operated by a sufficiently powerful ‘‘ tommy ” and 
butting on the front end of the straining cylinder. In 
the first few weeks following the completion of the 
erection of the machine while the cup leathers were 
hard and not smooth-worn, and while the pipes and 
connections were being gradually cleared of grit, this 
locking appliance was frequently used while extenso- 
meter observations were in progress. Since that time, 
however, much more delicate extension observations 
have been made, but in the whole interval of over two 
years the locking gear has only been used for the com- 
passing of its original object, viz., the application of a 
stress of known enlainal value over days and nights. 
A 3-ton overhead travelling crane is also provided : 
it is sufficiently handy for serving heavy specimens, 
while at the same time capable of lifting any distinct 
part of the machine. 

To sum up: the remarkable features of this machine 
are its range in respect of the various kinds of ordi- 
nary testing—tension, compression, bending, shearing, 
and torsion ; its great length capacity, 10 ft. in ten- 
sion, compression, and bending; its general conve- 
nience of arrangement, and its adaptability to various 
kinds of special work; and the character, so to 
speak, of extreme mobility, whereby it is possible to 
change successively from one kind of stress to another, 
with intervals of four or five minutes. With all this 
is associated a high degree of refinement in con- 
struction and measurement. At the present moment 
there is no more noteworthy laboratory testing machine 
in existence. 








CENTRIFUGAL PUMPING PLANT. 

WE illustrate on page 5 a pair of centrifugal pump- 
ing engines lately constructed by Messrs. Gwynne 
and Co., of Brooke-street Works, Holborn, London, 
to the order of the Russian Government, for the new 
docks at Libau. These formed part of complete 
order, including boiler, pipes, valves, and all other 
a 

‘ach engine is capable of indicating 350 horse- 
power, and drives a 33-in. centrifugal pump, the two 
pumps being capable of discharging 12,500,000 gallons 
of water in six hours to a maximum head of 30 ft. 
Variable expansion gear is fitted to each engine, to 
enable the cut-off to be adjusted while the engines are 


running. The valves are fitted with balance cylinders 


‘ 




















JuLy 1, 1898.] ENGINEERING. Il 
The crankshaft and countershafts are of forged ingot | higher powers. The facility with which steam can be! great satisfaction in the Dutch Navy. The trials 


steel, and are solid with the webs. 

The lubricating arrangement is all carefully worked 
out, so that oil can be provided to all bearings while 
the engines are in action. The crankpin and eccen- 
tric sheaves are lubricated by oil rings solid with the 
crank and eccentric sheaves, and fitted in such a way 
that as the speed of the engine increases, so also does 
the quantity of oil. The engines are also fitted with 
gear to enable all drain cocks to be opened at the same 
time. This is also worked from the ground. 








WOOD-WORKING MACHINES. 

To manufacturers using wood-working machinery 
the Workmen’s Compensation Act, which comes into 
force to-day, is a matter of very great interest, for 
very few machines cause accidents so often and so 
readily as do those employed in cutting timber. 
Thousands of maimed hands, and scores of deaths, 
may be credited to the circular saw, while rotary 
cutters are only one degree less dangerous. At the 
same time it is impossible to fully fence such machines, 
and hence the employer has a pecuniary risk hanging 
over which is serious, and which is almost certain to 
strike him sooner or later. 

To delay this unwelcome experience as long as 
possible, Mr. Norman Tailby, of 76, Summer-row, 
Birmingham, is making the radial feed arm for cir- 
cular saws, and the feed attachment for planing 
machines, illustrated on page 9. The latter is hinged 
to the end of the bed, and can be turned down 
clear out of the way, leaving the machine in its usual 
condition. When in the position shown, the roller 
lies on the timber and feeds it forward over the 
cutters, just as the man would do by his hand, and at 
the same time the apparatus acts as an eflicient 


guard. If, for any reason, it should be wanted out 
of the way, it can be easily turned over and the table 
left clear. 


The feed-roller for the saw bench is clearly shown 
in the engraving. It can be turned into any position 
around the pillar, and adjusted to timber of any thick- 
ness. It also forms a safety guard, first by removin 
the necessity for the man to press against the w 
in a dangerous attitude; and, second, by interposing 
itself between him and the saw in the event of his 
slipping or tripping. We understand that on one 
occasion, when a saw flew to pieces, the roller arm 
deflected the fragments, and saved the man from what 
would otherwise have been frightful injuries. 








STONE-SAWING MACHINERY. 

Ox page 16 we illustrate two stone-sawing ma- 
chines exhibited at the recent Birmingham Show of the 
Royal Agricultural Society of England. The upper 
engraving shows a rip-cutting machine, and the lower 
a direct-driven frame-cutting machine. They are both 
manufactured by Messrs. Rushworth Brothers, of 
Colne, Lancashire. The rip-cutting machine will deai 
with stone, marble, or granite in blocks up to 9 ft. 
wide and 2 ft. 6 in. deep. It is fitted with a steam 
engine, which drives by a belt on to a countershaft. 
On this shaft is a crank, which is coupled by a 
connecting -rod to the saw frame. As the saw- 
ing proceeds this frame is gradually lowered by 
screws operated by gearing at the upper part 
of the structure. This gear is driven by a belt 
from the crankshaft, and there are cone pulleys by 
which the rate of feed can be adjusted. 

The frame-cutting machine will deel with blocks 
10 ft. by 5 ft. wide by 6 ft. deep. The saw frame 
shown at Birmingham was driven direct by a connect- 
ing-rod from the tail-rod of the engine, which had 
a 9-in. cylinder. The piston-rod of the engine drove 
a crankshaft in the usual way, for operating the slide 
valve, &c. This machine, also, was titted with auto- 
matic feed and reversing motion. The saws were 
soft steel blades, fed with crushed chilled shot and 
water, as a cutting agent. The machine illustrated is 
driven by a belt. 








THE MACHINERY OF THE DUTCH 
CRUISER ‘‘ FRIESLAND.” 

THE Fijenoord Shipbuilding and Engineering Works 
at Rotterdam have sabeaaidlly completed an exhaus- 
tive series of trials with the machinery and boilers of 
the cruiser Friesland, one of three cruisers ordered 
by the Dutch Government in 1895, the particular 
feature in which is the use of water-tube steam gene- 
rators in combination with boilers of the ordinary 
cylindrical type. The advantages in weight and space 
to be derived from the use of express water-tube 
boilers were so great that Mr. Beucker Andreae, 
Inspector of Machinery to the Royal Navy, after 
careful study, decided to use two cylindrical boilers 
and eight express boilers of the Yarrow type ; the 
idea being to use the two cylindrical boilers for 
ordinary cruising purposes, and the express boilers for 


raised in the latter is of obvious advantage in the case | 
of a sudden increase of speed being demanded. 


heating surface and 126 square feet of grate area, the 
eight water-tube boilers 16,140 and 322 square feet 
respectively, the working pressure for all boilers being 
200 lb. The total is thus 448 square feet of grate, | 
and 20,145 square feet of heating surface. The feed 
is effected by four of Weir’s pumps, one in each engine- 
room and one in each stokehold, with pipes so arranged | 
that each pump can draw from all tanks and fresh- 
water compartments, and can feed each of the ten 
boilers separately as may be required. The check 
valves are repaid by hand and no automatic 
arrangements whatever Laws been used, and on no 
occasion during the prolonged trials was any diffi- 
culty experienced with feeding ; in fact, after a little 
training the firemen much preferred the new boilers to 
the cylindrical ones, on account of the convenience in 
firing. The general arrangement of the boilers is well 
shown on page 12, Figs. 1 and 2. 

The engines are the usual three-crank triple-expan- 
sion type with piston valves throughout, and are 


The two cylindrical boilers have 4005 square feet of | following : 


of machinery were carried out by Mr. Beucker 
Andreae and his staff. The principal results were the 
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» 20| All boilers | 5,982 | 124.2 » | 4 1.707 |a+b 
Nov. 3 " 10,416 | 147.27 Closed | 4 1.727 a+b 





Note.—Auxiliaries a are Weir’s pumps, circulating pumps and 
fans ; b dynamo, steering gear, and duplex pump. 


The mean vacuum on the full-power trial was 
24.75 in.; on the half-power trials 26.25in. The steam 
from the boilers was passed through a simple form of 
steam driey, and the drain used to heat the feed-water. 
The engines worked without water upon any part, and 





illustrated in detail on our —— plate. The high- 
pressure cylinders are 33 in. in diameter, the inter- 



































with the utmost regularity, the boilers supplying an 
abundance of steam with a mean air pressure corre- 
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mediate 49 in., and the low-pressure 74 in. in diameter | 


with 39in. stroke. All the cylinders are steam- 
jacketed. The columns, bedplates, pistons, cylinder 
covers, &c., are of cast steel, supplied by Messrs. 
Skoda, of Pilsen, in Bohemia, and the piston-rod and 
valve spindles have United States metallic packing. 
The shafting, from Krupp, is hollow throughout. The 
propellers are of Delta metal, 13 ft. 6 in. in diameter 
and 16 ft. pitch, the starboard propeller being left- 
handed and the port propeller right-handed. The 
auxiliary machinery fitted in the engine-room, includes, 
as is shown in the general arrangement, a large Hall’s 
refrigerator for cooling ammunition compartments, 
provision stores, &c. The two dynamos in the engine- 
room supply the necessary current for electric lighting, 
searchlights, and the electric ammunition lifts fitted 
by Krupp. 

The main steam pipes are solid steel forgings, turned 
on the outside with solid flanges, and bored out, 
leaving ample metal to secure the required thickness. 
All T and L pieces are of gun-metal, and the whole 
carefully designed with stuffing-boxes and stay bolts to 





allow of expansion and contraction. This system of 
steel steam pipes without welds or rivets has given 








INDICATOR DIAGRAMS FROM ENGINES oF DutcH CRUISER ‘‘ FRIESLAND.” 


sponding to 1} in. water column, the maximum pres- 
sure not exceeding 1} in., while the contract allowed 
2in. The vibration at the maximum power was so 
little that writing immediately above the propellers 
was quite practicable, 

The total weight of engines and boilers does not ex- 
ceed 600 tons ; which shows the immense advantage 
in weight to be derived from the use of the ‘‘ express ” 
boilers. Besides, it is possible to renew and repair 
these boilers without disturbing any part of the 
armoured deck or of the ship proper. 

These cruisers have a length on the load-line of 
93 metres, and a breadth moulded of 1475 metres, 
The draught upon trial was 5.40 metres, with a displace- 
ment of 3900 tons. The ships were designed by Mr. 
Loder, Director of Naval Construction to the Dutch 
Navy, and have been built specially for service in the 
Dutch colonies. 








AmericaAN ArmourR-PLAtTE.—The Carnegie Steel Com- 
pany, Limited, of Pittsburg, has shipped a large quan- 
tity of armour-plate to the League Island Navy Yard, 
to be used on the hulls of the United States line-of-battle 
ships Kearsarge and Kentucky. 
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THE DUTCH CRUISER 


FIJENOORD SHIPBUILDING 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Only a small amount of 
business, say, about 5000 tons, was done last Thursday 
forenoon in the pig-iron warrant market, and the only 
change in prices was a drop of 1d. per ton in the case of 
Cumberland hematite iron. In the afternoon business 
was at a standstill, only 1000 tons changing hands. Prices 
remained without any further alteration, and the closing 
settlement prices were—Scotch iron, 45s. 9d. per ton; 
Cleveland, 393s. 104d.; Cumberland and Middlesbrough 
hematite iron, respectively, 50s. 14d. and 50s. 6d. per ton. 
On Friday forenoon about 15,000 tons of pig iron were 
dealt in, and prices were flat, quotations dropping 1d. per 
ton all round. In the afternoon some 10,000 tons changed 
hands, and Scotch and hematite iron rallied 4d. per ton. 
‘The settlement prices at the close were 45s. 9d., 39s. 9d., 
50s. 14d., and 50s. 6d. per ton. A fairly large business 
was done in the pig-iron warrant market on Monday 
forenoon, close on 30,000 tons changing hands. At first 
the tone was flat, but subsequently there was a recovery. 
Cleveland showed a gain of 1d. per ton, and Cumberland 
hematite iron 4d. per ton, while Scotch lost 4d. per ton. 
Other 10,000 tons changed hands in the afternoon, and 
prices gave way 4d. per ton all round. The closing 
settlement prices were 45s. 9d. per ton, 39s. 104d., 
5 1jd., and 50s. 6d. per ton. Only a small 
amount of business was done on Tuesday forenoon, 
sellers being rather scarce, and the tone was firm. 
About 10,000 tons of pig iron were bought, and Scotch 
rose 4d. per ton, Cleveland 1d., and Cumberland hematite 
14d. per ton. In the afternoon only some 6000 tons changed 
hands, and hematite iron gained another 3a. per ton. 
The settlement prices at the close were 45s. 9d., 39s. 104d., 
50s. 3d., and 50s. 6d. per ton. A fairly good business 
was done this forenoon, and the tone was very firm, in 
sympathy with the firmness of Scotch railways on the 
Stock Exchange and the exceedingly satisfactory in- 
dustrial position. About 15,000 tons were dealt in, and 
Scotch rose 14d. and hematite iron 1d. per ton. Hema- 
tite iron was sold at 50s. 6d. per ton three months 


fixed with a plant. In the afternoon other 20,000 
tons changed hands, and prices had a further ad- 
vance. Scotch and hematite iron both gained another 


4d. per ton, while Cleveland rose 2d. per ton. This after- 
noon’s settlement prices were 45s. 10}d., 40s. 14d., 
50s. 44d., and 50s. 6d. per ton. The quotations for makers’ 
No. 1 iron areas follow: Clyde, 51s. per ton; Calder, 
51s. 3d. ; Gartsherrie, 51s. 6d. ; Summerlee, 52s. ; Colt- 


ness, 55s. 3d.—the foregoing all shipped at Glasgow; 
Giengarnuck, (shipped at Ardrossan), 50s. 6d.; Shotts 





(For Description, see Page 11.) 


(shipped at Leith), 523.; Carron (shipped at Grange- 
mouth), 52s. per ton. he following are the ship- 
ments of iron from Scotch ports last week: 5514 
tons, against 2859 tons in the corresponding week of last 
year. They included 2730 tons for Italy, 120 tons for 
Germany, 515 tons for Holland, smaller quantities for 
other countries, and 2730 tons coastwise. The number of 
blast-furnaces in active operation in Scotland is still 
81, against 80 at this time last year. Six are making 
basic iron, 32 are making ordinary iron, and 43 are 
working on hematite iron ore. There has been ver 
little business done during the past week, either wit 
home or foreign consumers, in consequence of which the 
prices of makers’ iron are, if anything, a trifle easier. 
Merchants report that consumers are at present doing 
very little business in buying Cleveland hematite iron ; 
there is also very little iron being sold for the Continent, 
but the shipments continue good, and the consumption 
is very heavy. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 328,956 tons last 
night, as compared with 329,244 tons yesterday week, 
ey showing a reduction for the past week amounting to 
288 tons. 


Finished Iron and Steel Trades.—There is considerable 
activity in both these branches of trade. There has been 
a large inquiry for steel, some 60,000 tons of steel plates 
being wanted by an English firm. It is stated in one of 
the local newspapers that a Clyde shipbuilder has ordered 
5000 tonsof ship-plates from America, but it is most pro- 
bably due to the fact that delivery is so difficult to get 
here just now by consumers. Both finished iron and steel 
are maintaining their prices well. 


Sulphate of Ammonia.—This commodity continues to 
advance in price, business having been done on Monday 
at 97. 5s. per ton on the spot, and at 9/. 7s. 6d. for July 


delivery. This day week it was selling at 92. 2s. 6d. per | 5 


ton for prompt delivery f.o.b. at Leith. 


Glasgow Copper Market.—Last Thursday forenoon some 
50 tons of copper changed hands, and the improvement 
of the previous day was lost. There was nothing done in 


the afternoon, and prices underwent no further change. | 28' 


On Friday forenoon a similar amount of the metal was 
sold, and the price gave way Is. 3d. per ton. No busi- 
ness was done in the afternoon, nor was there any further 
change in prices. There was no business reported on 
Monday forenoon, but the quotations were 1s. 3d. stiffer 
than on Friday. In the afternoon one lot of 25 tons was 
dealt in, and the forenoon gain was lost. Neither fore- 
noon nor afternoon was any business done yesterday, but 
prices in the forenoon were marked down 2s, 6d per ton, 
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and in the afternoon no further change took place. No 
dealing in copper took place this forenoon, but prices 
were marked up 2s. 6d. per ton. In the afternoon 50 
tons changed hands, and the values advanced other 3s. 9d. 
per ton. 


West of Scotland Iron and Steel Institute.—Last Thurs- 
day the members of the West of Scotland Iron and Steel 
Institute had their annual excursion, by train to Prince’s 
Pier, and thence by the steamer Mercury down the Firth 
of Clyde to Brodick, in Arran, where the vessel turned 
and made for the Kyles of Bute; and on arriving at 
Ormidale Pier, in Loh Ridden, the party, including up- 
wards of 200 excursionists, went ashore, and were photo- 
graphed by Messrs, Maclure, Macdonald, and Co. Dinner 
and afternoon tea were served on board in relays, and 
several games on deck were played during the day, 
with Mr. Paul, president, as the “master of cere- 
monies.” Subsequently the steamer completed her run 
through the Kyles and sailed up to Loch Goil, where 
she turned and found her way to Greenock, and her 
passengers to their respective destinations. During 
the afternoon a meeting was held in the fore saloon, 
Mr. Paul in the chair, at which Mr. Barbour, who 
is retiring from the secretaryship, was presented by 
the chairman with a handsome cheque in recognition of 
his faithful services to the Institute. Mr. Barbour made 
a suitable acknowledgment. The chairman also intro- 
duced the new secretary to the meeting, and was himself 
awarded the best thanks of the meeting for presiding. 


New Shipbuilding Contracts.—The Caledon Shipbuild- 
ing and Engineering Company, Dundee, have re- 
ceived an order from a Russian firm for the construction 
of a twin-screw steamer for the oil trade on the Caspian 
Sea. She will have a carrying capacity of about 1400 tons 
deadweight. The company are at present exceptionally 
usy, having six other vessels to construct.—Messrs. 
Carmichael, Maclean, and Co., Greenock, with the 
steamer recently contracted for to the order of 
Messrs. R. and H. Rea, of London, have closed con- 
tracts for 26 vessels since they an about two years 
o. They are at present tendering for three sloo 
for the British Navy.—The steamers Tantallon Castle 
and Stirling Castle. belonging to the Galloway Steam 
Packet Company, Leith, have been sold to the Turkish 
Government for passenger service, and are leaving to-day 
for Constantinople. The company have issued specifica- 
tions for two new steamers, which are to be larger and 
more commodious than those just sold. They are to be 
ready for next season. 


Glasgow Locomotive Trade.—The Glasgow locomotive 
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builders are rapidly making up the leeway of the pro- 
tracted lock-out, and lost markets are — won back. 
Day and night shifts are being run at all the three 
private locomotive establishments in and around the city. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Forfeit Feast.--This evening the Master Cutler is 
giving what is described as ‘‘The Forfeit Feast.” He 
inaugurates his year of office by a banquet on a large scale, 
and which is more or less a public function. As his year 
of office draws toa close he ‘pays forfeit” by giving a 
‘‘little feast,” to which ladies are invited, and which par- 
takes more of a social character. The lamented death of 
Mr. Rodgers threw the duty on Sir Alexander Wilson, 
who consented to complete the official year. 


Shefficld Managers and the Compensation Act.—At a 
special meeting of the Council of the Sheffield Chamber 
3 Commerce held on Tuesday, Mr. H. Hughes, the 
secretary, reported that adhesions to the scheme for a 
mutual assurance association had come in from firms and 
manufacturers paying a total of about 815,000/. per annum 
in wages. That was 185,000/. per annum in wages below 
the minimum which the general meeting had fixed. They 

had an offer from an insurance company to take the 
whole of the risks of the mutual association for one year, 
so as to give time for their association to be formed ; the 
insurance company to hand over to the promoters of the 
mutual association certain discounts to form a nucleus 
for a reserve fund for that association and to pay the ex- 
penses of inaugurating it. The offer was accepted as 
affording the best prospect of the formation of a successful 
mutual association next year. 


The Future of the Armour-Plate Trade.—Mr. J. D. 
Ellis, J.P., in presiding at the thirty-fourth annual meet- 
ing of the shareholders in Messrs. John Brown and Co., 
alluded to subjects uf general public interest. Referring 
to the disastrous consequences of the engineers’ strike, 
which lasted seven naka, he said engineers and manu- 
facturers were perfectly satisfied that if they had con- 
ceded the advance of 15 per cent. as asked by the men, 
they would not be able to compete with the American 
and Continental manufacturers or carry on their business 
at a profit. They had found that the statement of the 
men’s representatives, that when the men returned to work 
they would be ill-tempered and bad to deal with, had been 
entirely falsified. 'They were on the best of terms with the 
men, who were showing no resentment, and were working 
with entire goodwill. Coming to the armour-plate industry, 
Mr. Ellis said in May last the First Lord of the Admiralty 
(Mr. Goschen) and Sir William White called upon the 
manufacturers of armour-plates in Sheffield, and he and 
Captain Tressider had a long and important conversa- 
tion with them. Representations were made by those 
gentlemen which convinced them that not only in the 
immediate, but in the more distant, future there was such 
a probability of larger orders for armour-plates that they 
did not hesitate to recommend their co-directors to imme- 
diately proceed to lay out a considerable amount of money 
in increasing their capabilities for turning out armour- 
plates. There would be delay in obtaining the necessary 
machinery, but he hoped by this time next year they 
would have a considerable portion of it at work. The 
were now producing a large quantity of armour, wit 
sufficient orders on their books to keep them employed 
for the next 12 months. He characterised some parts 
of the Compensation Act as exceedingly unjust, and 
even unfair; and with regard to the Act superseding 
litigation, he said during the 44 years he had sto con- 
nected with that concern they had not spent sixpence in 
law on the subject of accidents. They had dealt justly 
and pny with their men and litigation had been 
avoided. Mr. C. B. McLaren, M.P., spoke of the im- 
portance of working men co-operating with their em- 
ployers if they were to prevent their trade from falling 
into the hands of foreign competitors. 


Tron and Steel Trades.—In the iron trade business has 
been very quiet this week, and no improvement is expected 
until the quarter is well turned. As a rule, steel manu- 
facturers, with few exceptions, are fully employed both 
on home and foreign account. There is a good demand 
for all descriptions of iron and steel castings, especially 
for those required in the production of electrical plant 
and machinery. There is no improvement in the demand 
for cutlery and plated goods, and many houses are keep- 
ing their men on short time. 


The South Yorkshire Coal Trade.—The placing of con- 
tracts for the supplies of coal to railway companies is 
still absorbing attention in coal circles. The coalowners 
are pressing for an advance of from 6d. to 9d. per ton on 
the old rates, but the companies are endeavouring to get 
in under those terms if possible, There isa well-sustained 
demand for fuel for manufacturing purposes, but house 
coal is not moving off as freely as a be weeks ago. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and the market on the whole 
was flat. Buyers and sellers did not easily come to terms, 
and consequently little business was transacted. There 
were plenty of buyers at 40s. for prompt f.o.b. delivery 
of No. 3 g.m.b. Cleveland pig iron, but sellers were not to 
be found at that figure. A few small lots changed hands 
at 40s. 1dd., but sellers as a rule adhered firmly to 
40s. 3d. For forward delivery more was asked, but there 
was not much business ahead doing. No. 4 foundry was 
39s. 6d., grey forge 38s. 3d., and mottled and white each 





38s. Middlesbrough warrants were flat at 39s. 11d. cash 
buyers. East coast hematite pig iron was in fairly good 
uest. Transactions were recorded at 50s. 9d. for earl 
delivery of Nos. 1, 2, and 3, but 51s. was also realised, 
and some of the makers held out for as much as 51s. 6d. 
There was nothing doing in Middlesbrough hematite 
warrants. Spanish ore was easier. Rubio was put at 
14s. ex-ship fee but it was said that some dealers had 
accepted rather less. To-day’s market was rather stronger. 
Prices for makers’ iron were hardly quotably changed, 
but the tendency was upwards. Middlesbrough warrants 
advanced to 40s. 1d. cash buyers. 


Manufactured Iron and Stecl.—In all branches of 
finished iron and steel there is considerable activity. 
Most firms have a lot of work on hand, and in some de- 
partments they cannot turn out work quick enough. 

rospects for the future are certainly encouraging. Quo- 
tations show very little alteration. mmon iron bars 
are 5l. 7s. 6d.; best bars, 5/. 17s. 6d.; iron ship-plates, 
5/. 11s. 9d.; iron ship-angles, 5/. 7s. 6d.; steel ship-plates, 
bl. 18s. 9d. to 6l.; steel ship-angles, 5/. 15s.; and heavy 
sections of steel rails, 47. 10s.—all less the customary 24 
per a discount for cash except rails, which are net at 
works. 


Engineers’ Wages.—Yesterday afternoon a meeting of 
representatives of the North-East Coast Engineering 
Trade Employers’ Association, and the representatives of 
the Amalgamated Society of Engineers was held to con- 
sider the men’s application for an advance of 5 per cent. 
on piece rates and 2s. ontime. The employers offered 1s. 
on time and 24 per cent. on piece rates, to take effect in 
August. This is to be placed before the workmen in their 
branches. 


Coal and Coke.—Fuel keeps fairly steady. Bunker coal 
continues in pretty good demand, but the supply is very 
plentiful and prices have a tendency to ease. Gas coal 
is very firm for the time of year. Coke shows little change. 
Good blast-furnace kinds are about 14s, 3d. delivered here. 
The f.o.b. price is up to 18s. 





NOTES FROM THE SOUTH WEST. 

Coal near Llanelly.—Mr. R. Evans, of Swansea, has 
struck the 6-ft. vein at Glamnwrg, near Llanelly. The 
place is almost alongside the proposed Llanelly and 
Pontardulais Railway. 


Municipal Matters at Bristol—The Bristol Town 
Council decided on Tuesday to obtain further informa- 
tion with a view to a possible purchase of the local water 
works undertaking. Three Clifton representatives had 
resolutions on the agenda dealing with sewer ventilation, 
and the discharge of sewage into the Avon, one of the 
points urged being that these matters should receive 
prompt and serious attention in the interests of Clifton as 
a health resort. Mr. Alderman Cope-Proctor, as chair- 
man of the sanitary committee, said the whole question of 
dealing with poe was being carefully considered, and 
while conceding that upon some of the points raised 
further reports might be desirable, he justified Clifton’s 
claim to be considered one of the best of the health resorts 
of the kingdom. 


Cardiff.—The demand for steam coal has continued 

uiet ; last week’s shipments amounted to 90,000 tons. 

his total is, of course, far below the usual average, but it 
cannot be increased until the strike among the miners of 
South Wales is brought to a close. The best steam coal 
has been making 20s. to 21s. 6d. per ton. In the house- 
coal trade the demand is not particularly active, but it is 
greatly in excess of current supplies. The exports of 
patent fuel have shown some improvement. Coke has 
also been more active ; foundry coke has brought 21s. to 
23s. per ton, and furnace ditto, 18s. to 19s. per ton. 


Weston - super - Mare.—The Weston-super-Mare Pier 
Company announces the issue of 21,090/. 4/. per cent. 
irredeemable debenture stock, the balance of an authorised 
issue of 25,0007. The money will be expended in paying 
off the whole of the existing bonded debt and in 
building and completing a low-water pier. This low- 
water pier will never have a depth of water of less 
than 12 ft., so that a service independent of tides will be 
carried on from Weston-super-Mare to and from the 
different South Wales and Bristol Channel ports. 


Bristol.—Bristol still enjoys the position of being third 
among the ports of the United Kingdom with respect to 
the gross amount of revenue collected. London ranked 
first in 1897, the amount collected for the year being 
9,650,050/. ; Liverpool coming second with 3,380,322/. ; 
and Bristol third with 1,668,675/. Glasgow came next 
with 1,398,959. ; Newcastle, with 414,697. ; Manchester, 
with 208,859. ; Cardiff, with 32,351/.; Newport, with 
31,1662. ; and Swansea, with 9681/. 


The Electric Light at Cardiff.—The Lighting and Elec- 
trical Committee of the Cardiff Town Council met on 
Tuesday under the presidency of Mr. Alderman Carey 
and decided to reduce the charge for electric light to 
places of worship in the town to a uniform rate of 5d. per 
unit. 


Railways in the West.—A Bill relating to the Exeter, 
Teign Valley, and Chagford Railway was on Tuesday 
before the Select Committee on Standing Orders of the 
House of Commons, the company having failed to comply 
with the standing orders. It was explained that non- 
compliance occurred through the insertion of additional 
provision in the Bill when in the House of Lords, with 
the result that five clauses were not included in the notices 
given in November. The notices had, however, been given 
subsequently. The clauses provide for the abandonment 
of a portion of the authorised undertaking and a con- 
sequential reduction of capital and borrowing powers and 





a change of name. The Bill was originally one for autho- 
rising the romoters to construct certain deviations, and 
to revive the powers and extend the time for the com- 
pletion of the undertaking authorised by an Act of 1883. 
The authorised undertaking consists of a line from the 
Great Western Railway at Exeter to the Teign Valley in 
Doddiscombsleigh, with a branch to Chagford. A _con- 
siderable portion of the line from Exeter to the Teign 
Valley Railway has been constructed, and is now y 
for laying the rails, but practically no part of the 
branch to Chagford has been commenced. An agree- 
ment has been entered into between the promoters and 
the Great Western Railway ey for the work- 
ing by the latter company of the line from Exeter to 
the Teign Valley, a negotiations have been going 
on for the working by the Great Western Railway 
Company of the Chagford branch also. Subsequently, 
however, to the deposit of the Bill in Parliament, 
the Great Western Railway Company finally declined to 
work the Chagford branch ; and the promotors, finding 
it would be impossible for them to construct and work 
the branch as a separate undertaking, resolved to apply 
to Parliament for leave to insert additional provision in 
their pending Bill to enable them to relinquish that 
portion of the undertaking. The introduction of this 
additional provision, and the insertion of necessary 
clauses, was sanctioned by the House of Lords. The 
committee decided to dispense with the standing order 
and to allow the Bill to proceed. 


Bristol Wagon and Carriage Works Company, Limited. 
—The thirty-third general meeting of this company was 
held on Tuesday, Mr. J. C. Chetwood-Aiken presiding. 
The directors’ report, which was taken as read, stated 
that after adding 5000/. to the reserve fund, making that 
account 25,000/., 15007. to the depreciation fund, makin 
that account 18,000/., and 10007. to a contingency fun 
account, the net — including the balance brought 
forward, amounted to 15,385/. 8s. 7d. Deducting there- 
from an interim dividend of 4 per cent. paid in De- 
cember, amounting to 4400/., there remained a disposable 
balance of 10,985/. 8s. 7d. The directors recommended 
that a dividend of 4 per cent. and a bonus of 2 per cent. 
should be declared on the called-up preference and ordi- 
nary share capital of the company for the half-year end- 
ing March 31 last, and that the balance of 4385/. 8s, 7d. 
should be carried forward. The rolling stock of the com- 
pany now consists of 1833 wagons and carriages. The 
— - adopted, and the dividend recommended was 

eclared. 








An AmerRIcAN Fioatinc Docx.—With the view of 

roviding facilities for docking the largest vessels, the 

nited States Navy Department is about to offer tenders 
for a steel floating dock capable of floating a vessel of 
15,000 tons. The dock is to cost 160,000/., and is intended 
to be an addition to the resources of New Orleans. 





PrERSONAL.—Mr. H. W. Ravenshaw and Mr. R. Booth, 
of 110, Cannon-street, London, E.C., ask us to state 
that the partnership hitherto existin between them has 

n dissolved by mutual consent. Each gentleman will, 
however, continue to carry on the separate departments 
of their business at the above address.—We are asked to 
state that the Netherland Consulate-General has been re- 
moved to 4, Coleman-street, London, E.C. 





GREAT CENTRAL RaiLway.—The Great Central Rail- 
way Company has at length announced that its London 
extension is to be opened for coal tr iffic on the 25th inst.; 
and there can be no doubt that the movement of goods 
over the new line will soon follow that of coal. There 
have been of late some superfluous attacks upon Great 
Central Railway credit in connection with the completion 
of the extension. In the first place, it is pointed out that 
the construction of the extension has occupied five years, 
or much longer than was expected. owever, this is 
always the case with arduous public undertakings, while 
the Great Central Railway has no doubt had to contend 
with special difficulties. In the second place, it is con- 
tended that the extension must earn a profit of 358,000/. 
per annum, in order to prevent its being a burthen upon 
the company’s previously existing undertaking. To earn 
this 358,000/. per annam it would be necessary for the 
company to acquire an additional rough revenue of from 
700,000/. to 800,0007. per annum, and it is argued that it is 
too much to expect that such a result as this can 
worked out all at once. This may be the case likely enough, 
but it would be both shortsighted and ungenerous to 
expect too much of a new railway all at once. Even as 
it is, the Great Central Railway is not doing very badly, 
as it has been earning of late upwards of 60,000/. per 
week. The last weekly traffic statement showed a 
collection of 61,608/., or 174/. per mile in operation. The 
corresponding sum earned by the Great Eastern Railway 
in the same period was 75/. per mile; upon the Great 
Northern Railway, 91/. per mile; upon the Great 
Western Railway, 721. per mile; upon the Lancashire 
and Yorkshire Railway, 175/. per mile; upon the London 
and North-Western pF tly 1282. per mile; upon the 
London, Brighton, and South Coast Railway, 113/. per 
mile; upon the London and South-Western Railway, 
1062. per mile ; upon the London, Chatham, and Dover 
Railway, 168/. per mile; FS er the Midland Railway, 
147/. per mile; upon the North-Eastern Railway, 1010. 
per mile ; and upon the South-Eastern Railway, 121/. per 
mile. It will be seen that the Great Central Railway 


compares remarkably well with its neighbours as regards 
its mileage earnings; but the weak point about the 
undertaking is that its lines have been of a costly char- 
acter, while the new Metropolitan Railway extension 
will be no exception, . 
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MISCELLANEA. 


In a consular report to the Foreign Office, Mr. J. L. 
Litton states that there is in existence at Shi Tsuen, 
China, a bamboo suspension bridge of no less than 300 ft. 
inspan. The cables are eight in number, and are built 
up of bamboo strips woven together. 


A steel plate girder, 106 ft. long by 10 ft. deep, and 
weighing 644 tons, was recently transported in one piece 


over a portion of the Pennsylvania Railroad. This 
— ia allowed to be the heaviest yet shipped in this 
ashion. 


Some cal cars, each capable of holding 80,000 Ib. 
(about 36 tons), have recently been built for the Illinois 
Central Railroad. Each car measures 38 ft. 6 in. over end 
sills, its inside dimensions being 35 ft. 7 in. by 9 ft. 4 in. 
by 3 ft. 64 in. high. It runs on two four-wheel bogies, 
the wheels being 33 in. in diameter, whilst the axle 
journals are 5 in. in diameter by 9 in. long. 


The American Machinist states that chips in cast iron 
over 12 in. wide are made at the Snow Steam Pump 
Works, Buffalo, New York. These chips are taken in 
the finishing cut made in planing up the bedplates of 
pumping engines. The tool used is 124 in. wide, and is 
well hollowed at the front. The chips are rolied up 
fairly so that the action of the tool is not a mere scrap- 
ing one, as might be imagined. A special grinding ma- 
chine is used for preparing the tool. 

The results of the census of 1895 in the German Empire 
are still a matter of investigation and interest. According 
to statistics just published the population of the towns 
and that of the country was almost evenly divided, 
26,063,221 coming upon the former and 26,216,680 inhabi- 
tants upon the latter ; 28 towns of more than 100,000 in- 
habitants will account for 7,250,000 inhabitants, 150 towns 
of from 20,000 to 100,000 inhabitants each for 6,500,000 
inhabitants, the remainder of the town population living 
in towns of less than 20,000 inhabitants each. 


The London Road Car Company have placed upon the 
route from Hammersmith to King’s Cross a new omnibus 
with wheels which have been fitted with roller bearings, 
as supplied by the Roller Bearings Company, of West- 
minster. The hubs are of iron, into the sockets of which 
wooden spokes are driven, and the bearings consisting of 
aseries of steel rollers controlled and prevented from 
cross winding by a bronze cage, enable the car to be 
moved easily by one man. A noticeable feature of bear- 


ings of this class is the great reduction effected on the | q 


starting resistance, an important matter in an omnibus 
or tramcar. 


The electricity works erected by the Corporation of 
Morley were opened last Friday. The works, which have 
been carried out under the direction of Mr. Robert Ham- 
mond as consulting engineer, have cost 22,0007. The gene- 
rating station has two125-kilowatt fly wheel alternators, one 
motor alternator, and one direct-current exciting dynamo 
of 30 kilowatts, the whole of which were supplied o the 
Electric Construction Company. Distributed through 
the town are six horse-power sub-stations. Mr. H 
Clayden, who acted as superintending engineer during 
the construction of the works, has been appointed the 
borough electrical engineer. 


In a paper read before the American Foundrymens’ 
Association, Mr. Stewart Johnston states that the distinc- 
tion of making the first mould for steel castings out of 
nearly pure silica is attributed to Mr. Geo. Cowing, of 
Cleveland, Ohio. This material is first ground and 
mixed and brought to the preper temper and adhesion 
by means of glue water, molasses water, or flour water. 
When made into a mould it is generally faced with 
silica dust or quartz ground to an impalpable powder. 
After having obtained the right sand mixture, the 
precaution must be taken to ram the mould well, for 
steel is so much more trying to it than iron, that if this 
be lost sight of in the moulding, scabbing may be ex- 
pected, and can only be prevented by hard pounding 
every part of the mould. 


In a recent issue of the Railroad Gazette, Mr. I. R. 
Pomeroy analyses the fibre strains actually reached in 
the crankpins and driving axles of different American 
railroads. The highest stress noted by him in a crank- 
pin is 28,000 lb. per square inch, and the lowest about 
13,200 lb. The ——_ figure appears to be about 
13,600 lb. per square inch, and if much higher stresses are 
used, experience, he states, shows that fractures may be 
expected. In the case of the axles, experience seems to 
show that a stress of 21,0001b. can be used in the case 
of steel without trouble arising. The piston-rods of 
American locomotives have, he states, a diameter agree- 
ing well with the formula: d = 0.01385 D Wp, where d = 
diameter of rod ; D that of cylinder and p is the initial 
pressure in pounds per square inch. 


A memorandum has been issued by Mr. J. M. Gibson, 
the Ontario Commissioner of Crown Lands, stating that 
the first discovery of corundum in Ontario was made late 
in the year 1896, and exploration work carried on under 
the direction of the Government in 1897 shows that the 
corundum-bearing lands have an aggregate area of about 
50,000 acres, lying in the townships of Carlow, Bangor, 
Raglan, Radcliffe, Brudenel, Lyndock, and Sebastopol, 
in the counties of Hastings and Renfrew. The mineral 
rights over nearly the whole of this tract are held by the 
Crown, and they have been withdrawn from sale and lease 
pending a report on the occurrence of the mineral and the 
methods of treating it, undertaken by the professors of 
the Kingston School of Mining. This report and a map 
of the corundum region will be published shortly, and 
copies of it may be had on application to the Bureau of 


miners, and capitalists is invited to the district, and, with 
a view toits development and the establishment of indus- 
tries in the Province for treating and utilising the corun- 
dum ore, proposals will be received by Mr. Gibson until 
September 1 next. 


A meeting of the Aeronautical Society was held at the 
rooms of the Society of Arts on Friday last, when Mr. 
G. L. Davidson a paper on the flying machine of the 
future. Mr. Davidson has, we learn, made a t 
number of experiments on the efficiency of propellers, 
and has sateghan a form which has proved comparatively 
satisfactory, a 4-ft. propeller taking 1 horse-power giving 
an effective thrust of 48 Ib. per square foot. Unfortu- 
nately, Mr. Davidson’s paper contained but the slightest 
reference to these experimental results, and consisted 
almost exclusively of mere prophecies as to the future, 
such as any hack writer for a boy’s paper could with a 
little imagination have put together without difficulty. 
This is the more to be regretted, as full particulars of the 
propeller experiments would have been particularly 
interesting and valuable. Mr. Davidson’s own idea as to 
a flying machine is to use the propellers solely for lifting 
pases and after the machine has acquired the requisite 

eight, forward pro; will be attained by gliding, the 
cars being ene brs aero-curves. He claims, further, 
to have devised a system of i, securing the 
balance of the machine during flight, but this mechanism 
has not yet been tested even on a small scale. 


A correspondent writes to us pointing out the heavy 
tax, the rates demanded by the insurance companies for 
insurance under the Workmen’s Compensation Act, will 
subject employers. He gives the following Table : 

















Present Premium. | Future Premium. 
Wages per | 
Week. | 
|Indoor = Outdoor | Indoor. Outdoor; 
| Men. 

£ | £ 8. | «2 £ 

100 3 18 78 117 

20) 7 16 156 234 

300 ll 4 23t 341 

500 19 10 390 485 

1000 | 39 «(0 780 1170 


Reduced to a wages basis, the rate on a wage of 303. per 
week amounts to about 54d. per week in the case of an 
indoor employé and 9d. per week, in the case of an out- 
oor employé. The rate is thus equivalent to an advance 
of 14 per cent. in the wages in the first case, and of about 
24 per cent. in the case of the latter. 


The Lehigh Valley Railroad Company have just published 
tables setting forth the punctuality of their Black Diamond 
express for a period of 12 months. This train runs between 
New York and Buffalo, a distance of 4474 miles, in 9 hours 
57 minutes, the return journey being made in 2 minutes 
less time. In this are included ten stops, aggregating 
30 minutes, and the time, 19 minutes, taken in the journey 
between New York and Jersey City. The line has many 
steep gradients and the train hauled is a heavy one. The 
returns show that the west-bound train arrived within 
5 minutes of the booked time on 287 days out of 313, whilst 
the east-bound train did still better. Some very quick run- 
ning is done on the line, the train per on the eastward 
journey, booked at a speed of 63 miles per hour for a 
distance of 44 miles, and when late it is stated that a 
speed of over 80 miles per hour has often been maintained 
for a distance of 20 miles or more. Indeed, on one occa- 
sion the whole 44 miles referred to above was run at this 
8 . The train, exclusive of engine and tender, isstated 
to weigh about 183 tons, whilst the engine itself weighs 
624 tons. It has cylinders 19 in. in diameter by 26 in. 
stroke, and the driving wheels are 6 ft. 6 in. in diameter. 
The coal consumption per mile is said to be about 88 lb. 
The heaviest dient surmounted is one of 96 ft. per 
mile, catianael ten a distance of 10 miles. 


A new service bullet, just adopted by the War Office, 
will be used for the first time in the Khartoum Expedi- 
tion. Several million rounds are being sent out for the 
use of the infantry who are going out to Egypt. The 
reason for the change in the service bullet is that the 
Lee-Metford does not disable an enemy effectively. The 
case is elongated, and so hard that wounded men have 
been known to go on fighting after half-a-dozen Lee- 
Metford bullets have gone through them. The Dum- 
Dum bullet, now also superseded, came into use for the 

urpose of stopping the rush of hordes of fanatics, as it 

ad the advantage of spreading out and breaking up 
whenever it encounte resistance. The new service 
bullet is the same diameter (.303 in.), the same length 
1} in.), and the same weight (215 grains) as the Lee- 
etford bullet, and fits all the service rifles and machine 
guns in use by the British Army. The case is of nickel, 
the base only being filled with lead. The conical end is 
left empty, and when it strikes the enemy, burrs, opens 
kward, and lodges in the body, penetration being 
lessened and shock increased. It is propelled with cor- 
dite, and has as much energy as the old Martini-Henry 
bullet of 410 grains had with its service charge of powder ; 
whilst, as it 1s half the weight, the soldier is able to carry 
double the number of rounds of ball cartridge. The new 
bullet is being manufactured in the Royal Laboratory, 
Woolwich Arsenal, by men and boys working overtime, 
at the rate of two million rounds of ball cartridge per 
week ; and, if the test in the Khartoum expedition proves 
satisfactory, a permanent stock will be in hand at the 
powder magazines at Woolwich. A contract for 10 million 
rounds of the new ball cartridge has been entered into 





with Messrs. Kynoch and Co., and one with the Small 
Arms Ammunition Company, Birmingham, for a similar 





Mines, Toronto. Meantime the attention of prospectors, 


number, 


The preliminary programme of the sixteenth a 
of the Sanitary Institute, to be held in Birmingham from 
September 27 to October 1, has now been issued. The 
President of the Congress is Sir Joseph Fayrer, Bart., 
K.C.8.I., M.D., F.R.C.P, F.R.C.S., LL.D., Q.H.P., 
F.R.S. Dr. Christopher Childs, M.A., D.P.H., will 
deliver the Lecture to the Congress, and Dr. Alex. Hill, 
M.A., J.P., Master of Downing College and Vice-Chan- 
cellor of Cambridge University, will deliver the Popular 
ture. Excursions to places of interest in connection 
with sanitation will be arranged for those attending the 
Congress. A conversazione will be given by the Right 
Hon. the Lord Mayor (Councillor C. G. Beale), and a 
rden party at the Botanical Gardens, Edgbaston, will 
given by members of the Sanitary Committee. It 
appears from the programme that over 300 authorities, 
including several county councils, have already appointed 
delegates to the Congress, and as there are also over 
2000 members and associates in the Institute, there will 
probably be a large attendance, in addition to the local 
members — i se es: os connection — = Con- 
gress, a Healt xhibition of apparatus and appliances 
relating to health and domestic use will be held as a prac- 
tical illustration of the application and carrying out of 
the principles and methods di at the meetings, 
which not only serves this ea but also an important 
one in diffusing sanitary knowledge among a large class 
who do not attend the other meetings of the Congress. 
The Congress wi!l include three general addresses and 
lectures: three sections meeting for two days each, deal- 
ing with (1) Sanitary Science and Preventive Medicine, 
eT over by Alfred Hill, M.D., F.R.S. Edin., F.1.C., 
.O.H., Birmingham ; (2) ay erin and Architec- 
presided over by W. Henman, F.R.I.B.A.; 
Physics, Chemistry, and ee presided over by 
Sims Woodhead, M.D., F.R.C.P., F.R.S. Edin. 
Five special conferences: Municipal Representatives, 
resided over by Alderman Cook, chairman of the 
ealth committee, Birmingham City Council; Medical 
Officers of Health, presided over by John C. McVail, 
M.D., D.P.H., F.R.S. Edin.; Municipal and County 
Engineers, B ided over by T. de Courcy Meade, 
M. Inst. C.E.; Sanitary Inspectors, presided over by 
W. W. West, chief sanitary inspector, Walthamstow ; 
Domestic Hygiene, presided over by Mrs. C. G. Beale 
the Lady Mayoress). The local arrangements are in the 
ands of an influential local committee, presided over b; 
the Right Hon. the Lord Mayor of Birmingham, wit 
Professor A. Bostock Hill, M.D., D.P.H., W. Bayley 
Marshall, M. Inst. C.E., J. E. Willcox, Assoc. M. Inst. 
C.E., as honorary secretaries. 


ture, 


& 





CaTALOGUES.—Messrs. Henry Simon, Limited, of Man- 
chester, have sent us a copy of an excellently printed 
volume describing the firm’s roller-milling machinery, and 
containing many process blocks, illustrating some of the 
numerous mills equipped by them in different parts of the 
world.—The Mason lator Company, of 6, Oliver- 
street, Boston, Mass., have sent us a copy of their new 
steam pump catalogue. These pumps have no flywheel, 
the steam valve being operated by steam through the 
intermediary of a tappet motion.—The Electric Ozone 
Syndicate, Limited, of 5, New Union-street, London, 

.C., have sent us a copy of their new catalogue of 
electric ozonisers. The ozone is produced io a “brush 
discharge ” through air from numerous electrified points. 





GERMAN MeEcHANICAL INpusTRY.—The Vulcan Ship- 
building and Engineering Company of Stettin has distri- 
buted a dividend of 10 per cent. for the 12 months ending 
April 30. Among the work turned out from their ship- 

ards last year were the twin-screw Atlantic liner Kaiser 
ilhelm der Grosse, and the twin-screw and passenger 
steamer Kéningen Luise, for the North German Lloyd. 
The company also turned out 86 locomotives. he 
work in hand at the close of the year comprised two 
cruisers for the Germany Navy, three cruisers for the 
Chinese Government, one cruiser for the Japanese 
Government, a twin-screw cargo and passenger boat for 
the Hamburg-American Line, 77 locomotives of different 
sizes, five sets of boilers, and three stationary engines. 
The value of the orders executed and delive last 
year was 550,0002. The greatest number of men em- 
ployed at one time last year was 5704, and the smallest 
sua utes 4366. The amount paid for wages last year was 

. 


THE ASSOCIATION OF PrivaTE Owners or RalLway 
Routine Stocx.—The seventh annual general mectng of 
the Association of Private Owners of Railway Rolling 
Stock was held at Derby on Tuesday last, under the presi- 
dency of Mr. W. F. Butler, of Wrexham, the chairman. 
The chairman, in moving the adoption of the report and 
balance-sheet, remarked that the policy of the committee 
during the past year had res oe been able to be one 
of peace, though many matters had been brought before 
their solicitor by members of the Association, and dealt 
with by him either alone or with the assistance of the 
committee. The position of the committee was one of 
constant watchfulness to prevent aggression on the part 
of railway companies, but without any display of either 
arrogance or avoidable hostility. He then alluded to 
matters advised upon in the report, and expressed his 
sense of the value of the report to members generally, and 
colliery owners in particular. With regard to the balance- 
sheet he called attention to the modest expense at which 
the Association was worked, and the amount which had 
been accumulated for use when necessary, and expressed 
the hope of the committee that the subscription might be 
reduced during the current year. After remarks by other 
members the report and hhelones-ohest were unanimously 
adopted, and a cordial vote of thanks was accorded to the 








chairman for his services. 
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STONE-SAWING MACHINES AT THE BIRMINGHAM SHOW. 
CONSTRUCTED BY MESSRS, RUSHWORTH BROTHERS, ENGINEERS, COLNE, LANCASHIRE. 
(For Description, see Page a1; 
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NAVY ESTIMATES. 

On Friday of last week the Navy Estimates 
were brought on again in the House of Commons, 
and enough money was voted to enable the Ad- 
miralty to carry on work for a time. The votes 
taken — those for personnel — are not such as 
interest us very closely, and the points brought 
before the Committee were often of minor import- 
ance. Perhaps we should say ‘‘ of limited import- 
ance,” for such details as ‘‘ harbour-time,” ‘‘ Green- 
wich age pension,” or ‘‘ commutation of retired 
pay,” are undoubtedly of moment to those most 
directly interested. Naturally these matters, from 
our point of view, have also a far-reaching influence; 
inasmuch as injustice done, sooner or later, recoils 
on the doer. The rule applies to bodies of indi- 
viduals, or nations, unerringly, although the burden 
may be so widely distributed as not to be perceived. 
Discontent of the personnel is a source of weakness 
to the Navy; for though a Briton may, as has been 
said, fight best when he grumbles most, yet a sense 
of injustice does not encourage him to prepare for 
war : and now more than ever before, it is in times 
of peace that battles are lost and won. 

The question whether faith has been broken by 
the Admiralty with.the men on the question of 
pensions may be an open one from the lawyer's 
point of view. It is maintained that no contract 
exists which states that what is known as the 
Greenwich age pension shall be paid. Mr. 
Clough, who represents Portsmouth, moved the 
reduction of the vote for naval pensions by 1001., 
maintaining that the men’s demand rests on a 
sound basis. They claim that on enlistment they 
were promised rations and wages, a long-service 
pension, and this Greenwich age pension of 5d. 
a day at the age of 55, with an additional 4d. a 
day at 65. This understanding, mutual by tacit 
consent, was upset by the Act of 1878, which 
was made retrospective, and the funds available 
for pensions have been applied to other purposes. 
Mr. Austen Chamberlain, replying for the Admi- 
ralty, said that no evidence could be produced 
of the existence of a contract between the Admi- 
ralty and the men to pay this pension. It may 
be true that no individual man is able to bring 
into court an explicit written contract; but 
specific contracts for many things to which pen- 
sioners of the State have an undoubted right, 
cannot be produced. When Greenwich Hospital 
was done away with, as an hospital, and was con- 
verted into a college, something was taken from 
the seamen of the Royal Navy, and they had a just 
claim to an adequate return. This has been fully 
recognised by the establishment of the Greenwich 
pensions. In place of having a home provided for 
them, the men received a daily allowance. What- 
ever the Act of 1878 may have made law, and what- 
ever any number of Royal Commissions may have 
decided, previously to 1878, men enlisted under 
the conviction that they would get this pension, or 
its equivalent, in the due course of events. This 
was so far understood that the pension has been 
paid ; but now that the longevity of the men is in- 
creasing, and the demands on the fund are becom- 
ing heavier, the Government are backing out on 
the plea that the pension is a charity, and the 
amount now needed is too great. - Mr. Chamberlain 
based his shabby defence of the position taken up by 
the Admiralty on an ‘‘if.” ‘‘If it were admitted 
that this was a charity,” he said ; but this is just 








what cannot be admitted. Pensions of the State 
are not charity, they are deferred pay. The State 
makes a contract, through its agent, the Admiralty, 
with certain men, that if they perform certain 
duties for a number of years, and subject them- 
selves to some very onerous restraints, they would 
get so much week by week, and so much more at 
the expiration of their term of service. On the 
part of the Government, the contract is mostly 
verbal, or dependent on precedent. The Admiralty 
has no mandate from the country to distribute 
public funds on charity, so that what one man gets, 
another of his standing has a right to expect. 
Unless a very much better defence can be made 
than that set forth by Mr. Chamberlain, the public 
will be justified in concluding that the men have 
been treated very shabbily by the Admiralty or 
the Treasury, even if they have not been actually 
defrauded by a piece of sharp practice. Had they 
been ordinary working men, combined ina powerful 
organisation like a trades-union, they would have 
received different treatment. 

The shipbuilding vote will not come on in the 
House before the middle of July. The Estimates 
give the sum of 10,801,000/. to Vote 8. Of this 
5,189,900/. are set down to be spent in the Royal 
Dockyards, and 5,612,000/. upon contract work. 
Vote 9—that which provides for naval armaments 
—is given at 2,584,7001. These are large sums, but 
they are not nearly large enough to satisfy some 
critics ; and there seems little doubt that additions 
will be made to the shipbuilding programme. The 
short expenditure of last year, due to the strike, 
has, of course, to be made up; and, so far as what 
is sometimes called ‘‘normal expendidure” is con- 
cerned—that is, expenditure based on an average 
of previous years-—this is partially provided for in 
the present Kstimates. 

The rule of ‘‘ normal expenditure” is, how- 
ever, a very pernicious one. To accept what is 
usual as a standard of what is right is an error 
we fall into in all walks of life. The oppo- 
nent of military expenditure thinks he has 
made out quite a sufficient case if he can show 
more is being spent now than formerly; whilst 
even the more far-sighted persons who wish 
the national insurance premium to be sufticient 
are apt to rest contented if they see that the 
average of former years is maintained. If there 
were any assurance that the former average 
were sufticient, the plan would be satisfactory, so 
long as outside conditions remained unaltered. 
But we have no such assurance, and outside con- 
ditions by no means remain unaltered. During all 
this long century of peace—almost unbroken so far 
as maritime warfare is concerned—we have had no 
practical standard of what our naval expenditure 
should be. If we have been living in a fool’s para- 
dise, it has sufficed. But our folly has been none 
the less real, and, if continued, may at any time 
bear fruit. 

How recklessly the wire-pulling politicians to 
whom we have trusted the safety of the country 
have acted in times past, is well put forward 
in a communication made recently to the Navy 
League by Mr. McHardy. This gentleman, from 
his past connection with the Admiralty, speaks 
with more than usual authority, and he has 
not feared to make use of his experience in a 
good cause. He is not quite up to date, for he does 
not give the Admiralty credit for improvements 
recently made, for which we have Mr. Goschen’s 
word. He says that, with the exception of the 
year 1889, ‘‘he has never known of any esti- 
mates having been prepared and presented to Par- 
liament of the amount required for the Navy.” 
This is a startling assertion to those who are not 
acquainted with the manner in which the adminis- 
tration of the Navy has been conducted, but those 
who have more experience will at once recognise its 
truth ; although the fact that there was an excep- 
tional year may prove news to many of them. A 
few words on this point should be said in expla- 
nation. 

Of course Navy Estimates are prepared and pub- 
lished every year, and it is in accordance with 
these that the sums are voted which go to maintain 
the Navy. But though these are ‘‘ Navy Estimates” 
they are not estimates of what is, as Mr. McHardy 
says, required by the Navy, but rather estimates 
of what it will suit the exigencies of party warfare 
to ask Parliament to vote. No one is likely to 
question the accuracy of Mr. McHardy’s ‘main 
points for consideration in preparing an estimate 
of the requirements for the Navy.” They are, 
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firstly, ‘‘ What are the ships of each class—their 
age, displacement, speed, and armament—which 
each nation has afloat and building?” Secondly: 
‘‘Relatively thereto, what does the Naval Adviser 
to the First Lord consider necessary for the 
British Navy?’ Thirdly: ‘‘By what number of 
ships of each class are we short of that standard ?” 
Fourthly : ‘* Within what period is it proposed to 
make good the deficiency /” 

On every one of these points the House of 
Commons and the public are left entirely in the 
dark, Mr. M‘Hardy says, and this is undoubtedly 
true. We think, however, that the average tax- 
payer has an idea that the Estimates are framed 
on a consideration of these points ; but such, 
we are now told, has never been the case, ex- 
cepting in the year before referred to, 1889. 
That was the year following the Royal Commis- 
sion presided over by Lord Hartington, and after 
Lord Charles Beresford resigned from the Board 
of Admiralty, because he was not prepared to 
sign the Estimates. The Admiralty, apparently, 
then became alarmed at the public attention 
attracted to the slipshod manner in which the 
Estimates were prepared, and complete information 
on the points above enumerated was accordingly 
collected. The invariable strategy of Government 
departments to ‘‘ lie low,” and trust to public for- 
getfulness, whenever attention is drawn to their 
neglect of duty, was the course followed after the 
year 1889 by the Admiralty; so that the old happy- 
go-lucky system was renewed in the following year 
and has been continued ever since, so far as the 
House of Commons and the country at large are 
concerned. 

But though the public may not be taken into 
the confidence of the Admiralty in this matter of 
preparing a naval programme, we have Mr. 
Goschen’s word for it that full consideration is 
given to what is being done by foreign nations 
in adding to their navies. Exactly how far this 
watchfulness on the doings of our neighbours is 
carried it is impossible to say, but the addition of 
half a million to the last Estimates is a hopeful 
sign that more reasonable methods are being 
pursued at Whitehall. It needs a statesman-like 
grasp to discriminate how far foreign expenditure 
may influence us, what combinations may arise, 
whether a given sum spent abroad should be met 
by still larger outlay at home, and to what ends 
the outlay should be directed, whether for battle- 
ships, cruisers, or other descriptions of craft. Sir 
William White and his colleagues take care that 
our ships are as good as foreign ships—in spite 
of what has been said lately to the contrary— 
but, naturally, the broad policy stands outside 
the province of a professional department ; it is 
a matter of statesmanship. In absence of know- 
ledge to the contrary, we ought to assume that 
such elementary duties of the Government are not 
neglected; but, alas! we have seen, through so 
many years, the neglect of all rational principles 
of naval administration, that it is hard to believe 
the new-born system will be perfect all at once. 
It must be remembered that Mr. Goschen himself 
was a terrible offender 20 years ago, when he 
was younger and had more to gain by subserviency 
to his colleagues in the Government, and less of 
reputation to lose with the country. 

From statements made of late in the House of 
Commons and elsewhere, we may hope, therefore, 
that a better condition of affairs is being inaugurated 
at the Admiralty. The state of international politics 
during the last 18 months or two years has brought 
forcibly home to us the possibility of a hostile com- 
bination which may result in our having to fight for 
existence, and on how precarious a footing we 
should stand, owing to the artificial nature of our 
food supplies, should we be involved in a great 
naval war. If those to whoin the conduct of affairs 
is committed have not read these plain signs of 
the times, they are criminally responsible for be- 
traying their trust, and subordinating their plain 
duty to political exigencies, and the smemail ad- 
vantages that come from success in party warfare. 

If a diagram of expenditure on naval construc- 
tion of Great Britain and of France and Russia 
combined, for the last few years, be examined, it 
will be seen how steadily our two chief naval rivals 
have pursued the course of strengthening their 
navies, while in our case the curve traced is most 
erratic. Sometimes we soar aloft, sometimes we 
sink below the efforts of our neighbours. For no 
apparent reason, beyond that due to pressure of 
public agitation, our naval votes are one year large 





and another small; there is no settled policy. 
What we need is a well-ordered scheme of naval 
construction. The events of last year have shown 
how difficult it is to make up leeway when once 
we have drifted off the true course. The First 
Lord’s annual statement says that the best esti- 
mate which can be made is that the amount that 
should have been spent on new construction last 
year will fall short about 2} millions, owing to the 
engineers’ strike ; and of this sum only 1,400,0001. 
can be made up by next April. That is the result 
of an unavoidable delay, but all delays are not 
unavoidable ; yet, whatever their origin, they are 
attended by their proverbial danger ; and of nothing 
is the maxim more true than of the state of the 
Navy. 

It is useless shutting our eyes to the fact that 
at present the most probable foe we should have 
to meet on the seas would be a combination of 
the French and Russian navies. We trust that 
the good sense and humanity of the three nations 
will prevent a war of such direful magnitude taking 
place ; but in the existing state of international 
politics we know that a quarrel with either one of 
these great naval Powers would mean a quarrel 
with both ; and it is pretty certain, also, we should 
have to fight our battle single-handed, at any rate 
at first. It is mere political prudery to fear to 
speak on this subject. There is a tangled skein 
in the East which cannot be unravelled without 
awakening jealousies and revealing conflicting in- 
terests. Unless we can back our just demands 
by a sufficient show of force, our interests will go 
to the wall. Foreign trade is the life-blood of the 
British nation. Without it we should speedily 
sink into the position of an insignificant state, 
reaching that condition through a process of star- 
vation and misery too awful to contemplate. So 
long as we have a fair field and equal conditions, 
we need not fear to meet other nations in open 
competition in neutral markets. Other nations 
recognise our commercial advantages, and strive to 
neutralise them sy diplomatic means. Diplomacy 
in such cases is only a threat of force. 

In short, to maintain our trade abroad it must 
be protected by an adequate navy. Our seaborne 
commerce is between three and four times that of 
France and Russia combined, but we are allowing 
those countries to outstrip us by the amount spent 
on additions to their fleets. Nearly all other 
countries could exist for an almost indefinite 
period with their ports closed, but to cut off our 
communications by sea would mean starvation in 
afew weeks. We are told on high authority that 
the days of convoy are past. To keep the seas 
open to our ships, we should have to shut up our 
foes in their own ports and harbours. Have we a 
fleet adequate to this duty if we were at war with any 
two powers? There can be but one answer to this 
question, and it is a negative answer. We pay 
less—far less—for the protection of our commerce, 
in terms of its volume, than any considerable naval 
power. Has not the time come when we should 
increase our rate of insurance, however vast the 
premium may appear when stated in the gross ? 

Mr. Goschen has been selected as the chief of 
our Navy because of his business capacity and 
great administrative ability. It is to be hoped 
that his strong common sense and clear foresight 
will be allowed full play ; that we shall see, in the 
expected supplemental sums about to be asked 
for the shipbuilding vote, a recognition by the 
Government of its first duty in providing for the 
safety and continuance of that commercial supre- 
macy which is the foundation, not only of our great- 
ness, but of our actual existence as a serious power 
among the nations of the world. 








RAILWAY EXHIBITS AT THE SOUTH 
KENSINGTON MUSEUM. 

WHATEVER may be the ultimate outcome of the 
movement now in progress for the establishment 
of a national railway museum, it would be well for 
our readers and others interested in the preserva- 
tion and exhibition of all railway relics to re- 
member that, failing the carrying out of any such 
scheme as the institution of a Government building 
specially set apart for the purpose of storing relics 
of that nature, we have still, in the Machinery and 
Models Department of the South Kensington 
Museum, a most valuable collection of railway 
exhibits, and one, moreover, which is slowly but 
surely increasing in extent and value. It is true, 
indeed, that the space so far allotted to this section 





of the department mentioned appears all too small, 
even for the collection already brought together, 
and seems incapable of expansion to the degree to 
be desired by ardent students of railway history ; 
but there is no occasion, because it falls short in its 
present form of the larger ideal, to sneer at that 
which the gods—in the shape of the Committee of 
Council on Education— have already provided. 
Moreover, it is scarcely too much to say that no 
scheme which aims at the establishment of a rail- 
way museum and at the same time fails to secure 
to itself the custody of those relics now housed at 
South Kensington would be calculated to earn un- 
qualified praise, since the pursuance of such a course 
would be equivalent to the omission from the col- 
lection of the four historic locomotives, ‘‘ Puffing 
Billy,” ‘‘ Rocket,” ‘*‘Sanspareil,” and ‘‘ Agenoria,” 
whose places in any so-called ‘‘ national ”’ collection 
could never be filled, even by the most faithful of 
life-sized models, 

That the exhibits so far stored at South Ken- 
sington are wofully short, in numerical value at 
least, of the requirements of a really representa- 
tive display, goes almost without the saying. With 
the exception of the four locomotives already 
mentioned, and a few models of the same or an 
earlier period, there has been no evident attempt to 
deal fully with the history of railway locomotion, or 
to follow up any sequence of ideas. The authori- 
ties appear to have accepted loans or gifts with 
impartial cheerfulness, and to have placed the 
objects thus acquired on view as occasion might 
offer ; but beyond this they seem, until quite re- 
cently at all events, to have made no efforts on their 
own account to add to the value of the collection. 
Thus, an inspection of the exhibits reveals an 
almost bewildering lack of continuity, both in the 
nature and the order of these exhibits. Side by 
side may be encountered objects separated in point 
of age by a whole lifetime; and while it may 
perhaps be urged, with some show of reason, that 
this is a necessary condition following on absolute 
dearth of space, the same plea can scarcely be put 
forward in excuse of the markedly inadequate re- 
presentation of the subject matter. 

It is distinctly pleasant, under these circum- 
stances, to be able to insert the saving clause 
‘*until quite recently,” even though the net out- 
come of the efforts meriting this exception do not 
bulk very large to the public gaze. There is some 
consolation in the ability to chronicle any step, how- 
ever small, that tends in the upward direction. One 
step of this character was made in finding space 
for the display of some interesting diagrams pre- 
pared by Mr. T. West to illustrate a paper read 
before the Cleveland Institution of Engineers in 
1886, which show in a fairly comprehensive manner 
a really consecutive selection of early locomotives. 
Mr. T. W. Worsdell, of the North-Eastern Railway, 
Messrs. Neilson and Co., and the Baldwin Com- 
pany of Philadelphia, followed suit with photo- 
graphs and drawings descriptive of more modern 
practice; and then space was provided for two 
prints of early Great Western engines. But these 
acquisitions, valuable though they undoubtedly are, 
could none of them be considered to mark the in- 
troduction of a new policy; and up to this point 
the authorities still failed to clear themselves of 
the charge of showing a noteworthy lack of in- 
terest in the department under their care. But 
more recently still there has been indication of a 
distinct and most praiseworthy attempt to remove 
this reproach, and to form the nucleus of what, in 
course of time, may prove an exceptionally valu- 
able collection. 

This new era in the history of the department, 
which promises, let us hope, a steady continuance 
in the same direction, was inaugurated by the 
preparation of a large, well-executed chart illus- 
trating the earliest locomotives employed on the 
old Leicester and Swannington ilway. The 
chart comprised ten excellent ‘‘ wash” drawings 
of uniform scale, together with a full table of 
dimensions of the engines illustrated, the whole 
being executed in a manner at once attractive to 
the eye and easy to refer to. Following this at a 
short interval came yet another chart of exactly 
similar quality, illustrative of the early engines on 
the Liverpool and Manchester Railway, and com- 
prising eight representatives with suitable descrip- 
tive letterpress. Another interval spent in prepa- 
ration resulted in the production of a third of a 
this useful and instructive series of charts, in which 
the early locomotives built by Messrs. Charles 
Tayleur and Co., now better known as the famous 
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Vulcan Foundry, of Newton-le-Willows, near 
Warrington, are illustrated by types representative 
of the firm’s practice between the years 1834 and 
and 1854, ten in number. These three sets have 
now been in position for some considerable time, 
and have received within the last few weeks an 
important accession in the shape of a fourth chart 
of similar design. 

The fourth chart is of even greater historical 
importance than those preceding it, on some ac- 
counts, for it deals with early locomotives built by 
the firm of R. Stephenson and Co., and to that 
extent is pre-eminently a condensed story of the 
development of the locomotive from its first days. 
This chart begins with the ‘‘ Locomotion,” deli- 
vered to the Stockton and Darlington Railway in 
September, 1825, which was one of the earliest 
“* practical” engines built for any line. Next in 
succession come the ‘* Experiment” and ‘‘ America,” 
built for the Stockton and Darlington, and Delaware 
and Hudson (U.8.A.) railways respectively, which 
were the first six and four-coupled locomotives 
having their wheels driven directly, 7.e., without 
the employment of beams and other cumbrous 
gearing. These bore dates 1826 and 1828 respec- 
tively. Next in order on the chart is shown the 
‘‘ Invicta,” No. 1 in the books of the Canterbury 
and Whitstable Railway, delivered to that line in 
February, 1830, and shortly destined to occupy a 
conspicuous place at Charing Cross Station, as an 
example to the passer-by not only of the ‘‘ base 
uses” to which we may return, but equally of the 
truth of various time-worn adages, among which 
may be included those referring to little fires and 
small beginnings. In the next diagram, that of 
the ‘‘ Planet,” on the Stockton and Darlington 
Railway, we have another interesting step in evolu- 
tion ; for, while not actually the first, it was cer- 
tainly a very early example of the inside-cylinder 
four-coupled engine—so early, indeed, as to have 
its frame underhung with respect to its axles. 
The engine following next in order to that last- 
named on the chart is the historic ‘‘ Stevens” 
(‘John Bull”), which was built. for the Camden 
and Amboy Railroad of America, and which, apart 
from the fact that it is stiJl in existence, and 
capable of working a train at quite a respectable 
speed, is also noteworthy as having been the only 
engine built by the firm with a circular firebox. 
Otherwise, it is typical of the ordinary practice of 
the firm at the date of its completion, 1831. 
Another locomotive shown on the chart, ‘‘ Davy 
Crocket,” delivered to the Saratoga and Schenec- 
tady Railroad in April, 1833, was the first bogie 
engine turned out at Newcastle. Yet another is 
illustrative of the firm’s practice in four-coupled 
goods engines of about the period 1835-37, when a 
pair of small leading wheels and two pairs of 
driving wheels, of which only the last pair was 
provided with flanges, comprised a design which, 
taken in conjunction with inside cylinders and 
outside frames, has survived to the present day. 
Ninth in order on the chart is the ‘‘ North Star,” 
No. 1 engine on the Great Western Railway, which 
was delivered to the line in December, 1837, and 
subsequently ran a distance of 429,000 miles 
before being withdrawn from service in 1870. 
This was probably, all things considered, the most 
successful production of the firm, and was certainly 
by far the best engine placed upon the broad gauge 
metals until the advent of the large eight-wheelers 
some 10 years later. The tenth drawing on the 
chart represents the Crampton enyine ‘‘ Folke- 
stone,” delivered to the South-Eastern Railway 
in 1851, which was one of eight built for that line, 
and a much larger number constructed for various 
railways at about the same date. The ‘ Folke- 
stone,” by the way, is represented in this diagram 
as having originally a steam-dome on the centre of 
the boiler barrel, whereas a photograph of one of 
the class, No. 136, which illustrates the engines as 
running on the South-Eastern Railway, shows a 
domeless boiler. 

All four of these charts having been made up 
from ‘“‘ official” originals are, it is needless to say, 
of the utmost importance and value to the locomo- 
tive historian of the future. But we must hope 
that the South Kensington authorities will not rest 
content with what they have so far achieved, but 
will, on the contrary, feel encouraged by the 
success hitherto obtained to continue their labours 
in the direction indicated. It is only too evident 
that, even were more space set apart at South Ken- 
sington for the purpose of establishing a national 
railway museum worthy of the name, it could not, 








unless of mammoth proportions, accommodate more 
than a very limited number of actual locomotives 
in the capacity of relics ; and, moreover, it is a re- 
grettable fact that the number of such relics still 
in existence is lamentably small compared with the 
vast majority that have ceased to exist. Tosupply 
the place of these missing links by means of accu- 
rate models would be to incur an expense such as 
no Government department could be induced to 
bear, when the object in view is one having pure 
sentiment for its foundation. But, whether or no 
the railway department of the Museum be enlarged 
in due course, at least there is space for the exhibi- 
tion of many more charts of the character already 
specified. There should be no insuperable difficulty 
in the way of preparing a whole series dealing with 
every firm of locomotive builders, and with every 
railway in the United Kingdom, more or less on 
the lines of the charts already in existence. Once 
prepared, the proper display of these charts, even 
in the limited space now available, would be a 
matter involving nothing more than a little exercise 
of ingenuity so as to make the most of the room at 
disposal. But, in return for this trifling outlay, 
there would be at least the nucleus of a most valu- 
able reference museum for the benefit of those 
interested in railway history ; and some attempt to 
honour, in the land of its earliest practical develop- 
ment, that special form of steam machinery which, 
perhaps to a greater degree than any other, has 
contributed to the country’s commercial prosperity. 








THE WORKMEN’S COMPENSATION 
ACT. 

Tuts Act, which was passed through Parliament 
last year, comes into force to-day. Democratic in 
its inception, radical in the changes which it intro- 
duces in the relationship of master and servant, it 
cannot fail to bring joy to the hearts of countless 
artisans throughout the country. Many ancient 
doctrines of the common law have received a severe 
shock by the institution of the new Act. Defences 
formerly open to the employer will no longer be of 
any avail; and the workman, while deprived of 
none of his former remedies, finds his position 
materially improved. A glance at the first section 
of the Act is sufficient to divulge its whole secret. 
The master in any employment to which the Act 
applies is to be liable for all injuries to a workman 
arising out of and in the course of his employment. 
If the man is killed, his dependents can claim com- 
pensation which may amount to 150/., and cannot 
be more than 3001. ; while disablement for a period 
greater than a fortnight, entitles him to a pension 
equal to half his previous weekly wage, but which 
must not exceed ll. a week. The employer is 
exempted from liability, however, when the acci- 
dent is due to the grozs and wilful misconduct of 
the injured man. These few words express the 
true intent and meaning of the Act. 

It is interesting to note some of the changes which 
the law has undergone. The doctrine of common em- 
ployment is abolished. No longer can an employer 
shield himself by saying that the accident arose from 
the negligence of a fellow workman, the risk of which 
his servant might be said to have undertaken when 
he first was hired. The old maxim of volenti non fit 
injuria can never be successfully quoted in legal 
proceedings commenced under the new Act. The 
workman must in future be taken to have only 
consented to bear the brunt of those injuries 
which disable him for less than a fortnight. 
If he requires compensation in respect of such 
minor accidents, he must endeavour to find it, 
either under the Employers’ Liability Act of 1880, 
or at Common Law. No longer can the employer 
be heard to say that the accident was ‘‘ inevitable.” 
If the factory chimney happen to fall, and busy 
workers in the mill beneath are killed or injured, 
compensation must be paid to the dependents of all 
those who have perished, and those whose injuries 
prevent them from pursuing their former avocations 
must be pensioned off. A careless miner opens his 
Davy lamp to light his pipe in the depths of a 
dangerous mine. In the explosion which follows 
the lives of many of his fellow-toilers are sacrificed. 
A duty is immediately imposed upon the owner of 
the mine to provide for those left fatherless or 
widowed. 

It should be also observed that the work- 
man cannot contract out of the Act. No matter 
how satisfactory a contract excluding the opera- 
tion of the Act may be to both parties, unless it 
is certified by the Registrar of Friendly Societies 





to be on the whole as beneficial to the workman 
as the provisions of the Act, it may be rejected by 
him at any'time. As before remarked, the work- 
man is deprived of none of his former remedies. 
If he fancies that the British jury of twelve good and 
true men are likely to award him higher damages 
than an arbitrator under the Act, he is at liberty to 
proceed at Common Law—taking the risk, of course, 
that all the old weapons of defence may be directed 
against him. If in such a case it is found that the 
workman cannot recover any compensation inde- 
pendently of the Act, the Legislature, rather than 
put him to the expense of proceeding anew, has 
given power to the judge who tries the case to 
award such damages as may appear reasonable in 
accordance with the new Act, deducting therefrom 
the cost of the plaintiff's wrongful procedure. 

The Act is not confined to those industries which 
involve the use of machinery, orwhich are necessarily 
of a dangerous character. The list includes railways, 
factories, mines, quarries, and the erection or de- 
molition of any building exceeding 30 ft. in height. 
It has been estimated that workmen and artisans to 
the number of 6,000,000 will come under the new 
statute, and the increased burden of responsibility 
thrown upon the employer is therefore immense. 
Hampered as he is by trade unions who keep up 
the price of labour, and by foreign competition, 
which compels him to sell at the lowest possible 
price, he can ill afford to have the cost of output 
expanded even by a hair’s breadth. Insurance com- 
panies are ready to help, but only upon what at 
present seem to be exorbitant terms. It is hoped 
that competition will soon reduce the premium. If 
the Act is generally adopted by workmen, the em- 
ployers will, no doubt, find that a fixed annual 
payment by way of premium is more desirable than 
continued litigation and worry. It is rumoured 
that the Act is only tentative in its character, and 
that if found to work satisfactorily, its application 
will be extended to numerous other industries. 








PROFITS ON COTTON SPINNING IN 
JAPAN AND CHINA. 

Or all the industries which have been recently 
developed in the Far East, cotton spinning is the 
one which is most likely to come into direct com- 
petition with the products of British manufacturers, 
and, therefore, it is desirable that they should keep 
themselves acquainted with the actual conditions. 
Returns were recently published of all the Japanese 
cotton mills for the half-year ending December 31 
last ; and from these we gather that that half-year 
has been a critical period for not a few spinning 
companies, and, upon the whole, a very trying time 
for all engaged in the industry. During the six 
months under review, the number of spindles in 
operation was, on the average, 781,619, against 
the average number of 592,425 during the cor- 
responding half of the previous year. In 12 of the 
mills the profit cleared per spindle ranged between 
2.077 to 4.378 yen, but in others no profit was de- 
clared at all. However, taken as a whole, the 
profit declared was 8.8 per cent. per annum as 
against 14.3 per cent. declared for the previous 
half-year. The cost of production increased in all 
its items, while the market price of yarn rose very 
little, thus causing the profits to diminish. During 
the corresponding half of the previous year, the 
ruling price of raw cotton per 100 catties (one catty 
=1} Ib. avoirdupois) was 18.700 yen as against 
20.115 yen for last half-year, while the price of 
coal had increased from 17.16 yen per 10,000 
catties to 30.04 yen for the last half-year. The 
average daily wages of male and female ope- 
ratives stood during the last half-year at 23.17 
and 13.94 sen respectively, as against 19.96 and 
11.83 sen during the corresponding half of the 
previous year (1 yen = 100 sen = about 2s.). On 
the other hand, the average market price of No. 16 
yarns per 100 catties, stood at 93.74 yen, as against 
92.50 yen for the corresponding half of the previous 
year ; that is to say, that while the price of coal 
rose by more than 75 per cent, the wages of male 
and female operatives by 16 and 18 per cent. re- 
spectively, and the market price of raw cotton 
by 7 per cent., the rise in the price of yarns 
did not exceed 1 per cent. Under such circum- 
stances the companies could not afford to add 
much to their reserve funds, the amount so added 
amounting to only a little over 1. per cent. on the 
total paid-up capital. The total reserve funds now 
amount to 5,835,239 yen and the paid-up capital to 
21,167,791 yen, so that the total reserve funds 
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bear a ratic of 27.6 per cent. to the total capital 
invested in the various cotton mills. This will 
serve for the purpose of equalising dividends, but 
if the present conditions continue—and there is 
every prospect of their getting worse—it is pro- 
bable that before long the reserve funds will be 
much decreased. In looking at dividends in the 
future, therefore, it will be necessary to inquire 
whether they have been wholly earned during the 
half year or partly taken out of the reserve funds. 
It is quite evident that notwithstanding the low rate 
of wages in Japan, the change in economic condi- 
tions is rapidly removing the probabilities of the 
direct competition of Japanese cotton yarn with 
that of British manufacturers. 

It is still too early to say much about the cotton 
industry in China, as it is only in its initial stages ; 
still, some figures which were recently given by 
the Shanghai correspondent of the Times will no 
doubt be interesting to our readers. Of the five 
foreign - owned cotton mills which commenced 
working at Shanghai in 1897, three have recently 
published their first reports and balance-sheets, and 
the correspondent expresses the opinion that the 
results therein shown hold out promise of a great 
development of this industry in the near future. 
He believes that the cotton-spinning trade in China 
offers a wide and fruitful field wherein the honest 
methods and trained intelligence of the European 
are for once placed at a distinct advantage over 
native competition, and he is surprised at the com- 
paratively small interest hitherto given to the sub- 
ject in the Press, while it is probable that cotton 
spinning will have a great development in China ; 
still it is advisable, in view of the figures which we 
have given above about Japan, that investors should 
be very careful. If China goes in largely for in- 
dustrial development, wages and prices are certain 
to rise and profits to decrease, and in some 
cases to disappear. Moreover, we must always 
remember that while the investment of foreign 
capital in China may benefit the capitalists, and the 
people of China, it adds to the competition with 
the manufactures of this country, and if it became 
general would close our foreign markets. While, 
therefore, the mills in Shanghai are still in their 
experimental stage it would not be wise to draw 
very definite conclusions regarding them ; still some 
facts about them, so far as they have gone, will 
not be without interest. 

The average complete cost of a 40,000-spindle 
mill may be set down at about a million and a 
quarter taels (say, 160,000/.). None of the estab- 
lishments of which the reports have been published 
have yet attained their maximum capacity, the 
best result shown being 34,000 spindles working 
night and day for 11 weeks; but notwithstanding 
this fact, dividends varying from 3} to 7 per cent. 
per annum have been declared, and this result has 
been obtained with labour that is practically un- 
skilled, very few trained hands being obtainable at 
first. Three women are required to do the work at 
a frame which in England would be superintended 
by one operative ; but as the managers report that 
the quality of the labour is steadily improving, and 
the supply thereof is unlimited, this factor is likely 
to disappear in time. As matters stand at present, 
if we take the total wages of three women per day 
of 11 hours at 90 cents (about 1s. 9d.), and allow 
the output per frame to be 25 per cent. less than 
that obtained in Lancashire, the conditions are 
still considerably in favour of the local mills. 

The yarn produced by the Shanghai mills is found 
to be superior, both in colour and in quality, to 
that of Bombay and of Osaka, selling at 3 to 5 taels 
higher than either of these per bale of 400 1b. The 
present price of Shanghai yarn varies between 70 
and 78 taels a bale, according to count. The future 
trade of North China in Japanese and Indian yarn 
must, to a great extent, depend upon the course of 
the silver market. The following are the figures 
for 1896 and 1897 : 


1896. 1897. 
Piculs. Piculs. 
English spun ... 26,000 18,900 
Indian ,, 857,000 630,000 
Japanese,, ... “ 96,000 190,000 


The total quantity imported in 1897 was almost 
wholly intended for reshipment coastwise and in- 
land, the amount remaining for local use not ex- 
ceeding 30,000 piculs. Against this some 90,000 
piculs of Shanghai yarn were shipped to Szuchuan 
and to the northern ports. The details of the 
shipments by the first steamers to these ports for 
this season show a great extension in the trade with 





Indian and Japanese yarn, and at the same time a 
liberal consignment of spinnings from the Shanghai 
mills ; and the correspondent of the Times believes 
“that there can be no doubt that when the 
pioneer foreign mills are in full working order, 
with a total 350,000 spindles, native industry 
will largely supplant both India and Japan in 
producing yarn for the inland trade of China.” The 
British Consul-General at Shanghai in his last 
report said : ‘‘ These mills will not for many years, 
if ever, compete with Lancashire. Their first 
effect will be to stop the import from Japan and 
India, and this interference with the trade of India 
is the only circumstance detrimental to the trade of 
the British Empire which is to be anticipated from 
their success. I speak only of the near future, for 
what may be the ultimate effect of the development 
of manufactures in China and Japan upon the trade 
of Great Britain it is impossible to foretell.” Mr. 
Brenan, in the report to which we have referred 
more than once, speaking of the probability of 
Japan-made cotton yarn capturing the China 
market, says that ‘‘it is more probable that while 
Osaka and Bombay are competing for the prize, 
the Chinese operative will arise and seize it for 
himself.” 

The factors in this problem are too uncertain to 
allow anything but very vague speculations, which 
are not at all profitable. The conditions of labour 
are changing very rapidly, and it is probable that, 
taking into account its relative efticiency, it may be 
found before long that Chinese and Japanese labour 
in the cotton industry are as expensive as British. 
Again, the price of coal is a very important ele- 
ment. At the present time it is abnormally high 
both in China and Japan, and circumstances might 
easily arise to reduce or completely check the 
supply at a moment’s notice. On the other hand, 
the development of the immense coalfields in the 
north of China would have an immense effect on 
the industrial progress of China. We must, there- 
fore, watch the course of events, and endeavour to 
forecast how far they are likely to cause a change 
in the conditions of British trade with the Far 
East. 








THE NEW PRIZE PROGRAMME OF 
THE INDUSTRIAL SOCIETY OF 
MULHOUSE. 

THE new programme of prizes to be awarded by 

La Société Industrielle de Mulhouse has just been 

published. Much has been done by this society in 

past years to encourage progress in nearly every 
class of manufacture. The different medals and pre- 
miums have been awarded in the main for improve- 
ments immediately applicable in practice, leaving to 
other bodies the encouragement of those advances 
in pure science which require considerable develop- 
ment before becoming industrially important. The 
Mulhouse district supports a remarkable variety of 
manufactures, so that the prize list is a very varied 
one, including the textile, chemical, and engineer- 
ing trades. It would seem, however, that greater 
advantages would be gained were the conditions on 
which most of the prizes are awarded of a more 
liberal character. As will be seen below, in many 
cases it is necessary that a device for which an award 
is made must have been worked for a comparatively 
long period in some local factory. Important as 
is the Mulhouse manufacturing district, this limita- 
tion must tend to confine the prize-list to local 
engineers and inventors. The latter have, it is 
true, done much good work in the past, but a suc- 
cession of men of the stamp of Hirn can hardly be 
maintained in so small a district. Perhaps the best 
work done by the Society in recent years is to be 
found in the investigation made under its auspices, 
but by a separate society, concerning safety ap- 
pliances for factories and workshops. This report, 
excellently illustrated, was published by Gauthier- 

Villars et Fils, of Paris. 

The principal award at the disposition of the 
society is the Emile Dollfus prize, which was 
founded in 1859 in memory of M. Emile Doll- 
fus, a prominent manufacturer of the district. 
This prize, which has a value of about 200/., is 
awarded every 10 years to the originator of the 
invention or discovery which is considered by the 
society to have contributed most to the advantage 
of the local industries. The next award will be 
in 1899. A prize of similar amount, and known as 
the Daniel Dollfus prize, is awarded alternately with 
that just described, and under similar conditions. 
Coming to the awards of special interest to engi- 











neers, we note that a prize of 500 francs, together 
with a silver medal, is offered for the best paper on 
a new method of factory construction possessing 
features making it specially suited to the Mulhouse 


manufacturing district. A medal is also offered for 
a new type of boiler, which shall give an average 
efliciency of 80 per cent. as proved by calori- 
metric test. To insure that the boiler has 
no compensating disadvantages a condition of the 
award is that specimens must have been at 
work in at least two different establishments for a 
year or more. The award will not be made to a 
boiler which is not readily cleaned, and of which 
the upkeep and repair is greater than that of 
ordinary boilers of equal power. Another medal 
is offered for a continuous integrating indicator 
which shall not only show the total work done 
during the day, but shall permit of the record 
of any particular part of that day being examined 
in detail. This instrument must also, to secure the 
award, have been tested for a year in practical work. 
A silver medal is offered for a gas engine of 100 
horse-power erected in a local factory, and show- 
ing advantages over a steam engine of equal 
power. Such an engine must have been at work for 
six months, in order to be eligible for the award. 
A medal for an improved method of mechanical 
stoking is also offered, but the plant must have been 
proved satisfactory in at least two different local 
factories. With a view to reducing the waste of 
steam by condensation in long pipes, the society 
offer a silver medal and a premium of 500 francs 
for a new research, theoretical and experimental, 
in the movement of steam in long pipes, and the 
condensation therein. A similar award is to be 
made for a registering pyrometer, accurate within 
5 per cent. between a range of 300 deg. Cent. and 
800 deg. Cent. 

A number of prizes are offered for improvements 
in electric plant. Of these one relates to an electric 
motor capable of various speeds, of which the 
maximum shall be at least double the lowest. The 
motor should be of at least 10 horse-power, and 
have at this output an efficiency equal to that of 
ordinary constant speed motors. For a new and 
improved method of connecting armature wires to 
the commutator, a medal of gold, silver, or bronze, 
according to the value of the invention, is offered. 
Another medal is offered for an electric dynamo- 
meter brake which shall be easily applied and 
measure up to 20 horse-power, with an error of not 
more than one-fifth horse-power; and a similar 
prize will be awarded for a registering wattmeter. 
Medals are also offered for papers on the com- 
parative cost of an electric lighting plant and a 
gas plant for a town of 30,000 inhabitants, and for 
a paper making a similar comparison in the case of 
a factory using 300 lamps or so; also for a paper 
on the shape of the curve of the electromotive 
force of an alternator, as depending on the rela- 
tive arrangement of the armature and field magnet 
windings. In this case the medal will be accom- 
panied by a premium of 500 to 1000 francs, accord- 
ing to the value of the communication. 








THE STEAM TRIALS OF H.MS, 
* EUROPA.” 

WE gave in our issue of June 10 an illustration, 
with complete description, of the machinery of the 
first-class cruiser Europa, built and engined by the 
Clydebank Engineering and Shipbuilding Company, 
Limited, Clydebank, and supplementing that de- 
scription we now give in tabular form an analysis 
of the important series of trials which the cruiser 
has just passed through. There were, in addition 
to the usual contract trials, tests to determine the 
full capabilities of the Belleville boiler under a 
moderate system of forcing. There were thus five 
trials, three of them of 30 hours’ duration; and 
yet the series of steaming trials, which also included 
independent speed runs, were made within the 
minimum possible time, which is the best suggestion 
that everything went well. Indeed, no warship has 
ever gone through such a programme in such a 
short time with results so satisfactory, and Sir 
John Durston, K.C.B., the Engineer-in-Chief of 
the Navy, and Mr. John G. Dunlop, the Engineer- 
ing Director at Clydebank, are to be congratulated. 

The Europa, it may be said, is a first-class cruiser 
435 ft. long, 69 ft. 6 in. extreme breadth, and at 
25 ft. 3 in. draught displaces 11,000 tons. She has 
a protective deck 4 in. thick right fore and aft, and 
her guns are either in casemates, or have nickel- 
steel shields. Her armament consists of sixteen 
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LARS OF TRIALS. 





| 
Date of Trial roms 2, | 
{| 30 hours’ coal | 
Description of Trial | consumption at | 
iT 330 H.-P. 
Heating surface in use .. sq. ft. { sete | 
Grate ” be ee ” 491 
Ratio of grate to heating surface 1 : 27.53 
Steam pressure in boilers ys 212 
{| .25 vacuum 
Air pressure in stokeholds in smoke- 
Oxes 
Mean revolutions per minute.. 65.4 
Mean indicated horse-power .. a ox re 2302 
Coal burnt per indicated horse-power per hour .. 2.28 
square foot of grate per hour 15 


Indicated horse-power per square foot of grate < 6. 
Heating surface per indicated horse-power | 4 
| 


| | 
June3and4, | June7and8, | June10and 11, | June 13, 
1898 1898 | 1898 1898 


| 30 hours’ coal | 4 hours’ full 
Bs Ss 8 hours { | consumption | power with 
‘iy ry | with 24 boilers 24 boilers 
40,550, 40,650, 31,702, 31,702, 
30 boilers 30 boilers 24 boilers 24 boilers 
62 1462 | 1143 | 1143 
1: 27.73 1 : 27.78 } 1: 27.73 1 : 27.78 
265 279 | 261 280 
' | | 
\ es | ee .07 645 
103.8 | 112.4 127 =| «10.85 
12,739 17,010 12,666 | 16,298 
1.94 | Not taken 2.02 1.91 
16.9 os 22.38 27.23 
8.71 11.63 11.08 14.25 
3.18 2.38 2.5 | 1.94 





The coal used was very inferior owing tothe coal strike, and had been exposed to the weather without shelter in the 
dockyard for a long period. The coal consumption would otherwise have been lower. 


6-in. quick-firing guns, fourteen 12-pounder quick- 
firing guns, three 3-pounders, and eight Maxims, 
with two submerged torpedo-launching tubes. The 
engines are of the triple-expansion type, with four 
cylinders arranged in couples for balancing, the 
diameters being 34 in., 554 in., 64 in., and 64 in. 
respectively, with a 4-ft. stroke. The cooling sur- 
face is 17,500 square feet. There are 30 boilers of 
the Belleville type, with economisers. The grate 
area is 1450 square feet, the heating surface 
in the generators 29,620 square feet, and in the 
economisers 10,980 square feet, making a total of 
40,600 square feet. These particulars will assist 
the reader in following the results given in the 
Table. The ship belongs to the same class as the 
Diadem, whose trials we fully reported in January 
and February. 

It will be seen that the first trial was at one- 
fifth full power, when 10 boilers were in use, and 
here 3302 indicated horse-power was got for 65.4 
revolutions, while the coal consumption was 2.24 lb. 
per horse-power hour, which is satisfactory for this 
low power, especially in view of the fact that the 
coal used throughout the trial was very inferior, 
owing to the Welsh coal strike, a fact which should 
be carefully noted when comparing results. The 
second trial, also of 30 hours’ duration, was at 
about 75 per cent. of the full power, with all the 
boilers in use, while the third was the full-power 
trial, of eight hours’ duration, both of which gave 
satisfactory results alike in respect of power and 
consumption. The more important trials, however, 
are those given in the fourth and fifth columns of 
the Table, when only 24 out of the 30 boilers were 
in use. These were extra trials undertaken at the 
request of the Adiniralty authorities. In the one 
case the engines were required to develop 75 per 
cent. of the full power, and in the other the full 
power, or as much as possible. In the former case 
the power was got with only 0.07 in. of air pressure 
in the stokeholds, and with a consumption of 
2.02 lb. of inferior coal. On the four hours’ trial 
the boilers, with what used to be regarded as 
natural-draught conditions—an air pressure less 
than 4 in.—gave 14.25 indicated horse-power per 
square foot of grate, and yet only consumed 
1.91 lb. per horse-power hour, although the rate of 
consumption was 27.23 lb. per square foot of grate 
per hour. This result will be regarded as very 
favourable, indicating, as it does, that the ships 
of this class have that reserve of boiler power for 
full speed which does not characterise all the ships 
of the Navy. It shows that two or three of the 
boilers may be placed hors de combat without affect- 
ing the speed of the ship. 

The vessel also ran a series of trials at progres- 
sive speeds on the measured mile at Stokes Bay 
and over the deep-sea course from Dodman to 
Rame Head. The full speed of 20} knots was 
easily got with the ship at full draught. On the 
trial of June 13 also the speed was tested by two 
runs over a 24-mile course, and showed a speed 
of 20.8 knots. The results confirmed those got 
with the Diadem, and added one more to the 
long list of successes by Sir William White, the 
Director of Naval Construction. In this connec- 
tion reference may be made to the appointment 
of Mr. W. J. Luke, for several years an active 
member of Sir William’s staff, as naval architect 
for the Clydebank Company. Mr. Luke, who 
was a distinguished student of the Naval College 
at Greenwich, and, later, lecturer on naval archi- 
tecture, has been, as an assistant constructor, 








closely identified with the design of first - class 
cruisers and the Queen’s yacht, and there is a 
certain appropriateness in the last ship passed 
through his hands being the production of the 
company, of whose staff he is now an important 
member. 








THE ALUMINIUM INDUSTRY.* 

Production.—The number of works producing 
aluminium remains stationary at six, although the 
total output has increased from 3000 tonst in 1896 
to 4000 tons in 1897. The advance is due to the 
enormously increased production of the Pittsburg 
Reduction Company, the only producers of alumi- 
nium in the United States. 

This company, which works Hall’s process, has 
increased its output from 650 tons (valued at 
108,000/.) in 1896, to 2000 tons (valued at 300,0001. ) 
in 1897. The following Table, showing the pro- 
gress made by this company in the years 1891 to 
1897, is instructive : 





———---—- 
Year <i | 1801. | 1892. 1808, | 1804. 1895. | 1896. | 1807 
| 











| | | 
Tons --| 8 | 147 | sae 408 ed 650 | 2000 


This company has now two works in operation 
at Niagara. No. 1 works is stated to be using 
4,500 horse-power, and No. 2 works 2000 horse- 
power in the manufacture of aluminium. 

The mean price of aluminium in the United 
States in 1896 was 40 cents per pound ; in 1897, 
it was 36 cents ; and it is expected to drop to 27 
cents per pound during the present year. The 
American producer is, of course, protected from 
European competition by the Dingley Tariff, which 
has fixed the duty upon raw aluminium at 8 cents 
per pound, and upon alumina at ;',; cents per 
pound. A large proportion of the increased out- 
put in the United States is being exported to 
Europe, and it is stated that the British Aluminium 
Company has undertaken to receive a large quan- 
tity from the Pittsburg Company in connection with 
the settlement of the litigation between the two 
companies. Owing to these large shipments from 
America, the European works have not increased 
their output of aluminium during 1897, and several 
of them have been utilising their spare water power 
in the production of calcium carbide. 

The Neuhausen Company has, however, nearly 
completed the erection of its works at Rheinfelden, 
the new water-power station near Basle, and 5000 
horse-power will be shortly utilised there in the 
manufacture of aluminium and other electro- 
chemical products. This company has also been 
increasing its capital from 440,0000/. to 640,000/., 
in order to purchase and develop for electro- 
chemical purposes the Lend-Gastein Falls in Austria. 
Concerning the aluminium works at Le Praz and 
at St. Michel de Maurienne, there is nothing new 
to report, and a similar state of affairs exists at 
Foyers. The Sarpsfos scheme in Norway still re- 
mains undeveloped, and the plans of yet another 
syndicate, who propose to utilise a water power of 
15,000 horse-power at Hissmo in Sweden for the 
production of aluminium, are likely to experience 
a similar delay in execution. There are no new 
facts to relate concerning the Blackmore process, 
but a somewhat similar one for producing alumi- 





* For the preceding article upon this industry, see the 
issue of ENGINEERING for September 17, 1897. 
+ All weights are given in short tons of 2000 Ib. 








nium by the electrolytic decomposition of the 
sulphide in place of the oxide, has been patented 
in Belgium and has passed beyond its experimental 
stage. This process—the Peniakoff process—is now 
in the hands of a company who are erecting works at 
Selzaete. Since the supply of aluminium sulphide 
in the bath of molten alkali salts is kept up by con- 
tinual charges of aluminium sulphate and of carbon, 
we greatly doubt the claims made on behalf of this 
process as regards economical working. Aluminium 
sulphate, the raw material of the Peniakoff process, 
is more costly than alumina, the raw material of 
the Hall and Herault processes, and the reduced 
electromotive force of the current necessary for its 
decomposition may be too dearly purchased. 

These extensions of existing companies, and 
flotations of new ones, make it evident that the 
supply of aluminium will, for some years, be ahead 
of the demand. Prices will, therefore, not be very 
remunerative to the producers. The consumption 
of aluminium is undoubtedly steadily increasing, 
but we cannot see that there is yet a market to war- 
rant the large increase of production, which some 
of the bolder spirits prophecy for the present year. 

Uses.—The use of aluminium as a substitute for 
copper in electric conductors continues to attract 
attention. The Pittsburg Company are making 
great efforts to induce electrical engineers to give 
this use of aluminium a fair trial, and this company 
has reduced the price of aluminium for this purpose 
to 29 cents per pound. Mr. A. E. Hunt, the presi- 
dent of the Pittsburg Company, has published an 
article* dealing with the economic aspects of the 
question, and proving that aluminium at 29 cents 
per pound is cheaper than copper for conducting 
purposes. It is interesting to compare his conclu- 
sions with those arrived at by Mr. Kershawt in an 
earlier article upon the same subject. It has 
recently been pointed out that neither of these 
writers has noted the effects of wind pressure 
upon air lines, and that owing to the greater sur- 
face of the aluminium conductor, the poles sup- 
porting it will have to bear greater side-thrusts 
than when copper is used. Practical trial of alumi- 
nium as a conductor is, however, now being made 
for large currents at No. 2 Niagara Works of the 
Pittsburg Reduction Company and at the Chicago 
stockyards, and for light currents in connection with 
some of the branches of the New York Telephone 
Exchange. One of the officials of the latter has 
expressed himself well satisfied with the behaviour 
of the aluminium lines. The question of the fur- 
ther use of aluminium as an electrical conductor is, 
therefore, chiefly one of its cost as compared with 
copper. 

Several new methods have been published for ob- 
taining electrolytic deposits upon aluminium. The 
surface of the metal is always coated with a thin in- 
visible skin of oxide, which, while it preserves the 
metal from further tarnishing, is yet a great diffi- 
culty when soldering or electro-plating is attempted. 
Mr. F. 8S. Loeb, of the American Chemical Com- 
pany, Providence, is stated to have obtained per- 
fectly adhesive deposits of copper and of brass upon 
aluminium by a patented process; and Messrs. 
Henderson and Co., of London, are also stated to 
be in possession of a process by means of which 
silver and nickel may be successfully deposited 
upon aluminium. If these processes fulfil the 
claims of their inventors, there will be a consider- 
able use of aluminium as the base metal for plated 
goods, its lightness being in many cases a sufficient 
reason for its substitution for brass. 

The use of aluminium for improving the fluidity 
of all metals intended for fine castings has become 
fairly general, and it is now being used for a similar 
purpose in the hot galvanising process. The combi- 
nation of the aluminium with the oxygen present as 
oxide of zinc in the galvanising bath, renders the 
molten metal much more fluid, and decreases the 
loss of zinc as edge clippings from the sheets. 

The use of aluminium in the cycle industry is 
also extending. Many of the smaller accessories 
are now made wholly or partly of this metal. 
Cycle frames are also now being made from alu- 
minium alloys of low specific gravity, but their 
cost is against their general adoption. Tungsten is 
one of the metals which, when alloyed with alu- 
minium, greatly increases its strength. Steel 
crucibles must be used in making these alloys, as 
aluminium takes up both carbon and silicon with 
detrimental effects upon its strength. 





* Aluminium World, February, 1898. 
+ Electrician, August 27, 1897, 
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Aluminium and some of its lighter alloys are also 
being used for portions of machines and instru- 
ments, such as telephones, type-writers, centrifugal 
machines, &c., in which there are quick-moving 
parts, and in which a light metal is of distinct ad- 
vantage. 

One of the most useful alloys of aluminium is 
that known as Sibley alloy, containing 66.6 per 
cent. of aluminium and 33.3 per cent. zinc. Its 
specific gravity is said to be 3.00; it does not 
tarnish, and it can be worked in the lathe. In 
strength it is equal to cast iron. 

The casting of aluminium has always presented 
difticulty, owing to the low specific gravity of the 
metal, and to its great shrinkage on cooling. A 
new method for obtaining dense castings free from 
blow-holes or internal flaws has been patented in 
the United States, by Crecelius, and is being worked 
by the St. Louis Aluminium Casting Company. In 
this method the moulds are previously heated to 
1600 deg. Cent., and the cooling is effected by means 
of a blast of compressed air, which is allowed to 
play on the mould from the bottom upwards. 

The use of aluminium for boat-building is stated 
by M. Ristori, of the British Aluminium Company, 
to be extending, though in a paper read last year 
before the United States Naval Institute, Mr. R. P. 
Hobson stated that the results of the experimental 
trials for this purpose up to that date had not been 
decisive. The failure of the earlier boats made of 
this metal was attributed by the famous French 
chemist Moissan to the presence of minute quanti- 
ties of sodium in commercial aluminium. We 
believe that the British Aluminium Company are 
prepared to deliver aluminium guaranteed free from 
this impurity, but it is instructive to note that 
recent analyses by M. Defacqz of aluminium pro- 
duced in France, show that while iron and silicon 
have been eliminated from the best brands, sodium 
still remains as an impurity. 

Aluminium is now being tried in France for 
railway-carriage fittings, in place of iron, copper, 
and brass. A carriage so constructed is stated to 
weigh 1} tons less than those built in the usual 
manner. 

A new and promising use for aluminium is that 
patented in the names of Ellery-Howard, and of 
Strecker-Scholz, for obtaining rapid reproductions 
of engravings and designs. The aluminium plates 
specially prepared for the engraver’s tools, yield 
results quite equal to those obtained with stone, 
with the great advantage that they can be used for 
printing with rotary presses. 

Experimental trials of aluminium as a metal for 
the coins of smaller value are now in the course of 
being made in the United States. At Frankfort 
a company has been formed to take up the manu- 
facture of aluminium type for printers by a patented 
process. 

It is well known that the French Army engaged 
in the recent campaign in Madagascar were pro- 
vided with a very co number of complete sets 
of aluminium coeking utensils. These gave com- 
plete satisfaction, and it has been recently stated 
that the introduction of aluminium utensils gene- 
rally into the French Army is now occurring. 
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NOTES. 
A New AcceLeration INpIcaTor. 

A very ingenious portable instrument intended 
for use in determining the acceleration forces 
coming into play when a moving vehicle of any 
kind is being started or stopped, has been devised 
by Mr. Wilfred Lewis, and is described in a recent 
communication by that gentleman to the Engineers’ 
Club, Philadelphia. Mr. Lewis’s instrument is 
nothing more or less than a spirit level, the tube of 
which is curved rather more sharply than usual. If 
such a level is mounted on a car moving with 
uniform velocity, the bubble, being acted on solely 
by gravity, remains at the highest position. If, 
however, the speed begins to diminish, a horizontal] 
retarding force begins to act on the level contents, 
causing the bubble to move. It is easy to see that 
the ratio of this retardation or negative accelera- 





tion to the weight, is given by the relatior Sf 
w 


tan @, where f is the accelerating force, w the weight. 
and 4 the angle through which the bubble moves. 
In certain of Mr. Lewis’s experiments, tan @ 
was found to be as much as ~~ that is to say, 
+) 


the accelerating forces to which the car was 
subjected amounted to 15 per cent. of its 


weight. The deflection of the bubble was then, it 
will be seen, about 9 deg. from the vertical, so that 
it is obvious that the curvature of the level tubes 
used is, as already stated, much greater than usual, 
when the maximum deflection indicated is mea- 
sured in seconds or minutes rather than degrees. In 
using the instrument on a gradient a correction must 
of course be madefor the inclination, and even during 
a run at practically uniform speed, we should imagine 
that the position of the bubble will oscillate some- 
what, due to the motion of the car. Fluid friction 
will, however, tend to keep this within due bounds, 
and possibly there might be an advantage in filling 
the tube with a comparatively viscuous fluid, as 
still further tending to check such small oscillations. 


ALUMINIUM AS A REDUCING AGENT. 

The use of aluminium for obtaining very high 
temperatures as proposed by Mr. Hans Goldschmidt, 
in his paper read before the Electro-Chemical 
Society at Leipsic, would appear to open up a very 
interesting new line of research. In this way it is 
possible to attain temperatures approaching that of 
the electric furnace without incurring the compara- 
tively large initial outlay necessary to establish and 
work this latter. The basis of the new method is to be 
found in the fact that if finely divided metallic alumi- 
nium is mixed with certain metallic oxides and the 
mixture heated, a very violent reaction ensues in 
which the whole mass is raised to an extremely 
high temperature, the oxide being reduced in the 
process. Other experimenters have worked on 
similar lines before Mr. Goldschmidt, but difficulties 
always arose from the great, almost explosive, 
violence of the reaction. It has now, however, 
been found that if the mixture is heated locally, in 
place of being heated as a whole in a crucible, as 
in the earlier experiments, the reaction takes place 
in a much less violent fashion. By heating one 
particular spot the reaction is started there only, 
and then spreads progressively and quietly 
through the remainder of the mixture. In 
certain cases, however, it is difficult to start 
the reaction this way; as, for example, if the 
oxide used is that of chronium. In such cases 
Mr. Goldschmidt makes use of an ‘‘ igniting ball,” 
composed of a mixture of aluminium and some 
easily reducible oxide. This is placed on the top of 
the main charge, and serves to start the reaction 
of the latter. The temperature attained .can be 
regulated by adding to the original mixture some 
inert substance such as sand, &c. The method 
can be used for other purposes, as well as for the 
reduction of refractory metals. Thus, a 7-lb. steel 
bar imbedded in a mixture of oxide of iron and 
aluminium, was raised to a white heat on starting 
the reaction. Again, two l-in. iron pipes were 
brazed together by surrounding the joint first with 
the spelter, and then outside of that with the 
aluminium mixture. On igniting the latter the 
solder was melted, and the joint made. The cost 
of the operation was about 2d. The most remark- 
able results have, however, been obtained in the 
reduction of refractory oxides, as much as 55 lb. 
of metallic chronium being obtained at a single 
operation. 


Tue Urittsation or Water Power. 

The utilisation of water power, which has been 
left comparatively unnoticed and unexploited 
for thousands of years, is now progressing by 
leaps and bounds. Not only have private initia- 
tive and private capital been extensively in- 
terested in this movement, but in various coun- 
tries the Governments have more or less directly 
stepped in. This has hardly been done in a 
more ‘rational manner anywhere than in France, 
where the Minister for Public Works has framed 
regulations for the most advantageous exploitation 
of water power. It is proposed that the Govern- 
ment shall grant concessions for the use of water 
power to private individuals or to companies, as the 
case may be. The authorities hope that it will be 
possible, by properly utilising the water power 
of the country, to materially reduce the im- 
ports of coal, which, for the last 10 years 
represent an annual average of some 6,000,000/. 
The aggregate water power of France is esti- 
mated at a very high figure, of which at pre- 
sent only about one-twelfth has been exploited. 
Most of the important waterfalls are located high 
in the mountains, and have hitherto had a merely 
local, if any, importance. There are, however, 
several good-sized waterfalls more favourably 
situated, although the distance has ceased to be 





a moment of great importance. In the neigh- 


bourhood of Lyons there is a Rhone fall estimated 
at 12,000 horse-power, the Loire is thought capable 
of yielding some 1000 horse-power, easily available, 
&c. Apart from the merely financial advantages, 
a rational utilisation of the immense water power is 
also likely to prove a social benefactor, inasmuch as it 
is likely to decentralise numerous industries, calling 
forth industrial life in new places; and, it is hoped, 
give an impetus to many home industries which 
have nearly vanished, but for which the easily 
distributable electric power is so admirably adapted. 
Also, the Swedish Government is keenly alive to 
the question of electric transmission of water- 
power, and one or two schemes of this nature have 
already been brought forward. The most recent 
is the utilisation of tho large Hefkarleby waterfall, 
owned by the Swedish State, and situated some 
55 miles from Stockholm. The water-power of the 
fall is calculated at no less than 100,000 horse- 
power, but the present project only deals with 
one-fifth of this large total, which it is proposed 
to transmit to Stockholm, where, with a loss of 
25 per cent., 15,000 horse-power would be made 
available. The power transmission installation 
is calculated to cost some 231,000/., the power 
station, with machinery, about 178,000/. and build- 
ings, &c., in Stockolm, 28,000/., altogether, some 
440,0001. The rent for a horse-power per annum 
in Stockholm is estimated at about 2I. 4s., or 
altogether some 33,000/. per annum, which must 
be considered very satisfactory. Both in Sweden 
and Norway considerable amounts of water-power 
have been applied to the manufacturé of calcium 
carbide ; in the latter country the erection of a 
large new factory is under consideration. 


THE TREATMENT OF BROKEN Hitt SULPHIDE 
OREs. 

On Wednesday evening of last week (June 22), 
Mr. E. A. Ashcroft read a paper upon this subject 
before the members of the Institute of Mining and 
Metallurgy at the Jermyn-street Museum. The 
paper dealt solely with wet extraction methods, 
and related chiefly to the author’s own process 
for the recovery of the zinc by electrolysis from 
solution obtained by leaching the roasted ore.* 
This process was worked experimentally at Grays, 
in Essex, in 1895, and was then purchased by the 
‘* Sulphide Corporation,” who built a large works at 
Cockle Creek, New South Wales, for industrial 
exploitation of the patents. These works, upon 
which 250,000/. have been spent, have unfortu- 
nately for the shareholders proved a failure, and 
the main portion of Mr. Ashcroft’s paper of Wednes- 
day evening was devoted to explaining the causes 
that have led to such a disastrous result. The paper 
contained a mass of information and costs relating to 
the process as worked at Cockle Creek, and only the 
main facts connected with its failure can be noted 
in this brief abstract. Thecauses of failure, according 
to the author, were: 1. The falling away in value of 
the metal contents of the slimes delivered to the elec- 
trolytic plant for treatment by the Ashcroft process. 
Whereas the earlier trials of the process had been 
carried out with slimes containing 45 oz. of silver, 
30 per cent. lead, and 30 per cent. zinc, the last 
assays before the electrolytic plant at Cockle Creek 
was shut down, showed only 12 oz. of silver, 20 per 
cent. lead, and 25per cent. zine. 2. The accumulation 
of manganese and other impurities in the electro- 
lyte, necessitating frequent renewals of the solution, 
and loss of its zine contents. 3. Lack of the finan- 
cial support necessary for carrying on the work on 
the scale for which the plant was designed. The 
first 100 tons of zinc produced at Cockle Creek by the 
electrolytic process cost 751. per ton, and the second 
100 tons, under the author’s personal supervision 
and modification of the original process, 281. per 
ton. The experience gained at Cockle Creek has 
convinced the author that the electrolytic process 
alone cannot be made to pay, owing to the first 
two causes named above; but he states that the 
electrolytic process, in conjunction with what he 
terms the oxide process, could be worked to yield 
a profit of 1/. per ton of ore, if works capable of 
treating 1000 tons per week were built. The 
oxide process, which has been patented by the 
author, is an improvement upon the Schnabel pro- 
cess, and consists in separating a pasty mixture of 
basic zinc sulphate from the discarded electrolyte, 
and retorting this for zinc, after roasting off the 
sulphur it contains. The author estimates that the 
cost of a plant of the capacity named would be 





* For further details of the process see ENGINEERING, 
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250,0001., with 25,0001. additional for water works, 
sidings, wharfage, &c. In the discussion which 
followed the reading of the paper, Professor Hunt- 
ingdon, Mr. Sulman, Dr. Steinhardt. Mr. Claudet, 
and others, took part. While the value of the 
paper as a contribution to the literature of sul- 
phide ore treatment was fully recognised by all 
the speakers, the author’s views concerning the 
profit-earning prospects of his modified pro- 
cess were unfavourably criticised. Some speakers 
considered that the fusion processes, one of 
which is now on trial on an industrial scale in 
South Wales, would probably be the final solution 
of the problem of how to extract from these 
complex ores all the metals which they contain. 
One point which was not explained in the paper, 
and which was not touched upon by any of the 
speakers who joined in the discussion, certainly 
seems to require elucidation. The accumulation 
of manganese, and other impurities in the elec- 
trolyte, has been one of the chief causes of the 
failure of the works at Cockle Creek. The process 
was, however, worked for a long period at Grays, 
in Essex, upon a fairly large scale of operations ; 
and one would like to know why the difficulty was 
not discovered and surmounted before the Cockle 
Creek works were built, or, better still, before the 
process was sold to the Sulphide Corporation. 





NATAL GOVERNMENT RAILWAYS. 

THE revenue collected upon the Natal Government 
railways last year was 1,051,359/., as compared with 
1,136,213/. in 1896, showing a decrease of 7.46 per 
cent. It should be observed that the traffic increased 
very rapidly in 1896, as compared with 1895, but that 
there has since been a certain recoil. The working 
expenses last year amounted to 583,088/., showing an 
increase of 38.27 per cent. as compared with 1896. 
The expenditure returned for 1897 comprised 72,8431., 
which the Colonial Government decided to charge 
against revenue in respect of the cost of re-laying the 
main line with a heavy type of maféric/ during the 
years 1894, 1895, 1896, and 1897 inclusive, as well as 
29,184/. expended in carrying out certain minor addi- 
tions and improvements rendered necessary by the 
growth of traffic. The average length of line worked 
last year showed an increase of 18 miles, as compared 
with 1896. The ratio of the working expenses to the 
traffic receipts stood last year at 55.46 per cent., as com- 
pared with 37.14 per cent. in 1896. The net revenue for 
1897 was 468,271/., giving areturn atthe rateof 7/. 2s. 1d. 
per cent. upon 6,588,507/., representing the capital 
expended upon open lines. The corresponding return 
obtained in 1896 was at the rate of 11/. 9s. ld. per 
cent. To put the matter in other words, after paying 
interest at the rate of 4 per cent. per annum upon 
capital expended, the Natal Government lines con- 
tributed 204,731/. last year to the general revenue of 
the colony. Passenger traffic is growing with great 
rapidity, and is a valuable source of revenue, although 
many concessions have been made to the travelling 
public, and eguacnmay.f to third-class passengers. The 
general traffic upon the lines reached its highest point 
in the first quarter of 1897, but this state of things 
was followed by a sharp decline in the volume of 
trade, in consequence of depression in the South 
African gold-mining districts ; and the Natal Railway 
Department had to face suddenly a large decrease in 
its receipts. The demand for Natal coal is steadily 
increasing, and many ‘ for developing coal 
mining are now in hand. This has rendered neces- 
sary the establishment of various sidings on the 
main line; and these sidings will have the effect 
of largely increasing the output of coal, and the 
coal traffic passing over the line will grow pro- 
portionately. The relaying of the main line with 
permanent way of an 80-lb. type has been pushed 
forward as much as possible, and 83? miles were re- 
laid in the course of 1897. Greater progress would 
have been made but for delay attending the arrival of 
sleepers from Australia. It has been decided to charge 
25 per cent. of the total expenditure attending the 
relaying of rails of the heavier type against the ordi- 
nary charges of each year. The rails removed from 
the Natal Government lines, after being replaced by 
rails of a heavier type, are being used upon various 
light lines. A commencement was made last year with 
the production of rolling stock in Natal. Mr. J. 
Brown has erected the necessary shops in the neigh- 
bourhood of Durban, and the Colonial Government 
contracted with him last year for the supply of 100 
high-sided eight-wheeled bogie trucks. In the course 
of last year 100 low-sided trucks were obtained from 
England, having been su plied by the Birmingham 
Railway Carriage and Wagon Conabein , Limited. 
In designing the newer trucks placed upon the 
lines, the locomotive superintendent has aimed at 
increasing thejr carrying capacity. In the course 
of last year, considerable difficulty was experienced 








in meeting the demand for both Indian and 
native labour. In consequence of the en 
operations undertaken, the number of men require 
was largely in excess of what would have sufficed for 
the ordinary working of the department. The same 
difficulty was experienced as in former years in 
inducing natives to work, while the number of free 
Indians obtainable was small. The number of Indians 
and natives employed upon the lines at the close of 
last year was: Natives, 628 ; assigned Indians, 1259 ; 
free Indians, 727 ; total, 2614. In the course of last 
year, 692 free Indians were engaged by the Natal 
Railway Department, and 347 left the service; 415 
indentured men were taken over from the Immigra- 
tion Department; and 284 completed the term of 
their agreements, 226 of these entering into re-engage- 
ments. 








ROYAL ENGINEERS. 
To THE Eprror or ENGINEERING. 

Srr,—You will be sure that when I took upon myself 
the task, so singularly thankless to me as a Royal ngi- 
neer officer, of drawing attention in your columns to the 
effect of our undivided Corps of Engineers, and when I 
attributed its failure to that feature in its organisation, it 
was with the firm conviction that it is really as hopeless in 
practice as it is absurd in theory, and further that those 
of my brother officers who have given the matter careful 
thought, are with me in that inevitable conclusion. 

Taking it to be a soldier’s right, if not his duty, to be 
patriotic even before subordinate, I wrote asI did. The 
only thing that will avail to remove this costly obstacle 
to our military preparedness is to show up its absurd 
theory and the extent of its practical evils. 

Otherwise the combined forces of War Office indif- 
ference, the singular opportunities, the peculiar circum- 
stances and reguirements of the corps give scope for argu- 
ing things in it to be right, which ordinarily could not for a 
moment be defended, and its great prestige, won, how- 
ever, before its organisation had become obsolete, since 
when its professional qualities have not been seriously 
put to the test, will ee it going until we learn some 
day at too great a cost what: may be the result of holdin 
ever to organisations belonging to other epochs o 

istory. 

The main question does not lie in what harm the Royal 
Engineers do in the Indian Public Works Department. 
An interesting example of which, however, is given by 
your correspondent ‘‘ Eureka.” Still less in whether or 
not the Britisher alone is incapable of being a good 
reserve officer at the same time as professional expert, and 
whether he would be so spoilt professionally by the average 
of ten days’ yearly military service allowed for German 
reserve officers, that the Government would not be wise 
in taking his professional advice if he were so trained. 
Or by what peculiarity of his he could not successfully 
study a learned profession whilst receiving such a dril- 
ling and practical military training as would qualify him, 
as a man of education, to lead others in battle as well as 
in civil life. Of course it would not be attempted to 
make it an education in military science, such as to 
qualify him for higher military command, or to take 
a in the direction of military operations. Nor does it 
ie in any of the other points equally irrelevant to the 
real issue which are raised by ‘Civil Engineer” in his 
somewhat curious letter. 

But it is, when admittedly modern military engineers 
must be conversant, as far as — with every Lind of 
engineering their troops, with the equipment they carry, 
could, in the emergencies of war, be called upon to 
execute. Why has not a body of officers been set apart to 
acquire this — kind of qualification? It being so ob- 
vious that only in this way, separated from such engineers 
as submarine miners and railway managers, with whose 
subjects they are not specially concerned, and relieved in 
that way of any extra and avoidable additional burden, 
can they acquire with any thoroughness and in any 
variety the kinds of knowledge that are required of them. 

Equally clear does it become on reflection that they 
must be separated from all engineers who specialise sub- 
jects to be technical advisers, and direct the larger and 
more permanent works than those they would have to 
carry out on the spur of the moment, by doing whose 
duties they would only gain a more specialised knowledge 
than they require at the expense of the general knowledge 
so essential to them. By such a measure alone could it 
be insured that every engineer company would have with 
it some officers of the special qualifications of the military 
engineer. 

n our service, though the need for versatility in engi- 
neer officers is recognised, and made an excuse for what 
are really administrative disorders, neither the former or 
the latter are insured, with a corps in which no divisions 
are made or recognised, in which any officers, except, 
perhaps, those who have become quite specialists, are con- 
sidered eligible for appointment to engineer companies, 
and on which few, therefore, by hazard only have the 
right training for military engineers. 

hy is the farce of such a corps of military engineers 
kept up, whilst documents will show that such a small 
prcportion are employed on military engineering, or mili- 
tary work of any kind, that, as a co they can be mili- 
tary engineers or soldiers in very little more than name? 
Owing to the non-separation of those intended for the 
military, from those intended for the more technical 
duties, which alone could make it possible to provide for 
the former getting some sound experience in engineering 
during some part of the limited time they can be 
spared from military duty, numbers of its officers are not 
in any reality engineers at all, if experience, as well as 


‘ education is reouired to make an engineer, 





Finally, why is this left so, when a properly organised 
corps of engineers would be less costly of personnel as well 
as in the more important matter of result, and quite easily 
obtained ? 

The answer to these questions is well known enough 
but not a satisfactory one. 

Our military authorities, above all suspicion of misap- 

ropriation of public funds, are not above that of mis- 
istribution of annuities ; for thus alone can be described 
giving salaried appointments for “interest,” and not 
strictly for the good of the public service. 

The splendid opportunities, both military and civi', 
that the Royal Engineers offer, make it a most desirable 
opening for impecunious aspirants to a military career. 
Influential persons have at different times made repre- 
sentations at headquarters in the interest of some protéyé 
candidate for its coveted commissions, to urge an increase 
of the corps, or at least to prevent the reduction which 
should have occurred after the amalgamation with the 
Indian (really civil) engineers. 

To justify the resulting huge numbers, it became neces- 
sary to represent Army va, Fey as belonging all to one 
er and charge the Royal Engineers with all such 

uties. 

It would be incorrect, no doubt, to state that the autho- 
rities increased the corps for such reasons, realising it to 
be to the detriment of its efficiency. But, clearly, main- 
taining in these days an undivided corps of all engineering, 
and justifying the manner in which so many Royal En- 
gineers are employed by urging the necessity of military 
engineers ) ante ¢ general experience, when the corps had 

to furnish ee engineers alone, in the original 
sense of the world and that to which the argument would 
apply ; and, moreover, when its unwieldiness had made 
any organisation to give all its officers a ‘‘general ex- 
perience ” as impossible as no longer generally desirable, 
so that numbers now get a very one-sided experience 
indeed, could only be the result of complaiscent ignoring 
of things which no degree of mere carelessness could have 
overlooked. The unreasoning conservatism that the War 
Office has often displayed could not alone have been the 
cause, though no doubt the contributor. 

Whilst knowing it not to be the custom of the autho- 
rities to notice ~ statements in anonymous articles, some 
I have made in this letter render it right that I should 
fully authorise you to reveal their authorship should an 
authorised inquiry be made, though I would request your 
secrecy in the case of others. 

I remain, Sir, yours, &c., 
A Roya. ENGINEER OFFICER, LATE OF THE 
InpIAN Pusitic Works DEPARTMENT. 
Sheffield, June 26, 1898, 








THE DESTRUCTION OF THE UNITED 
STATES BATTLESHIP ‘“ MAINE.” 
To THE Eprtor of ENGINEERING. 

Sir,—Like all other Americans, I have taken great 
interest in the causes of the Maine disaster, and have 
read all the official documents and many private essays on 
the subject. In Europe I have pe whens 6 a tendency on the 
part of most writers to me so fascinated with the 
problem of how the explosion might have occurred from 
internal causes, that it ends in their losing entire sight of 
the much simpler theory of an internal explosion, which 
they seem to think is necessarily an accusation of com- 
plicity on the part of the Spanish Government. 

There has lately appeared in Le Yacht an able article by 
““V.G.” Later, an exhaustive paper by Captain Gereke 
in the Murine Rundschau, both to the same effect ; and 
last, ablest, and most prejudiced of all, is the article by 
Colonel Bucknill, which is concluded in your issue of 
June 24, and which I have just received. 

The colonel’s reasoning as to the successive develop- 
ments and effects of the explosion after it had once com- 
menced is excellent ; but in the early part of his article 
he assumes the planting of a torpedo to be a matter of 
entirely too much difficulty and publicity; and in his 
conclusions as to the cause (being in his opinion that of 
spontaneous combustion in Bunker 16), he is eminently 
unfair in quoting onlysuch evidence as will support his con- 
tention. He states that there was soft coal in this bunker 
‘‘which had been there for some time, and that ‘ the 
thermostats did not work very well,” and that there 
was evidently some fear as to coal heating in the bunkers, 
as though this were a unique experience on board ship ; 
but he ignores the statement (page 280) that this bunker 
was accessible on three sides at all times, and at this parti- 
cular time on the fourth side, and that it had been in- 
(Segue that very day by the engineer officer on duty. 

he colonel quotes the evidence of a gunner, who had 
been relieved from duty some time before, and who, 
apparently judging from his other evidence, was in- 
competent, to show that the tanks in the reserve 
magazine touched the metal bulkhead, while he ignores 
the statement of the captain to the contrary. He. also 
brings in the opinion of an officer, ‘“‘high in command” 
in the English Navy, as to how English magazines are 
lined and located, and is correspondingly sarcastic on 
what he assumes to be American methods of lining—or 
rather not lining—and locating magazines. As a matter 
of fact, the naval constructors of all nations are per- 
fectly familiar with each other’s practice in this 
respect, and wherever weight and danger of fire can be 
eased by reducing solid wooden linings to chocks and 
battens it is done, and the location of the magazines 
and shell-rooms is nowadays always dependent upon the 
disposition of the battery. He also ignores the fact that 
the temperature of coal-bunkers and magazines were 
taken every day, and calmly assumes the temperature of 
500 deg. Fahr., which would necessary to ignite 
powder to be reached without anybody knowing anything 
about it. Let anybody who has stood watch in a fire- 
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room with the thermometer at only 150 deg. give his 
opinion. 

Some time ago I wrote Commander Kimball, United 
States Navy, who is now commanding officer of our tor- 
pedo-boat flotilla on the Cuban coast, and one of our 
ablest torpedo experts, and among other things I asked 
him about the Maine affair. In his reply he says, ‘‘ She 
was probably blown up by an Lemna! torpedo, planted 
just ahead of her, and fired when she swung over it.” It 
appears to me that we have the whole matter here ina 
nutshell. Twenty-five years ago, at the torpedo station 
at Newport, R.I., one of the frequent exercises of the 
officers under instruction was the construction of im- 
provised torpedves. The operation consisted simply in 
taking an empty powder or fish keg, pitching it inside 
and out, filling it with gunpowder, inserting an electric 
igniter through a cork in the bung, lashing a stone to it, 
and putting the whole in a skiff pulled by two men, carry- 
ing it out a couple of hundred yards, heaving it overboard, 
running the wires ashore, and firing it off. The whole 
operation occupied from two to three hours. Sometimes 
English lead-covered tape fuze (of which there were some 
miles at the torpedo station) was used ; this tape had been 
taken from southern harbours, where it had lain for years 
under water in the Confederate mine system. It was 
usually found to be still good, and sacle the wear-and- 
tear of electric apparatus. 

In Havana, as in most other frequented harbours, there 
are always scavenger boats going about, especially in the 
vicinity of men-of-war, searching the bottom with tugs 
and drag nets, and a torpedo of this kind could have been 
ee in broad daylight by such a boat a day or a week 

vefore it was exploded. It could have been brought into 

direct contact with the ship’s bottom by giving a few feet 
drift to the mooring line, for gunpowder, having only the 
specific gravity of rice, floats easily. Thequantity of powder 
would have been ample, especially if the operator had 
had the wit to put four or five igniters in it instead of one, 
and thus brought about detonation instead of explosion, 
The first shock to the ship would have been given by this 
torpedo, but no outward commotion of the water would 
have been caused, because the line of least resistance was 
through the bottom of the ship, and it would have 
driven pieces of the bottom plating into the magazines or 
shell-rooms with sufficient velocity to have set off the 
fixed ammunition at least, and probably large filled shell, 
as experience has shown, especially during the Japan- 
China War, that this can easily be done by impact; the 
interior explosion once initiated, the sides of the ship 
would go out, the deck would go up with flame and débris 
and the reaction from the bottom would bend the keel. 

The motive which impelled the blowing-up of the 
Maine is a matter that should neither enter into the dis- 
cussion of the cause and the phenomena, nor cause a bias 
in either direction. 

F. M. Barser. 


ENGINEERS IN AUSTRIA AND HUNGARY. 
To THE Epiror oF ENGINEERING. 

Sin,—As I have not seen any mention in the papers, 
ENGINEERING or otherwise, of an interview between a 
deputation of Austrian engineers and the Prime Minister 
of Austria-Hungary, I send you an account of it taken 
from the Newe Freie Presse, May 22, 1898. 

Austrian engineers have for some time been endeavour- 
ing to get better recognition as professional men, and 
have at various times formulated their demands and laid 
them before the proper authorities, 

On this occasion the deputation in question wished to 
impress again on the Prime Minister the importance of 
these demands, and handed to him a memorandum of 
resolutions passed by Austrian engineering societies, 
which they asked him to give legislative effect to. The 
memorandum dealt with, amongst other things, Govern- 
ment and diploma examinations, the position of techni- 
cally trained men (techniker) in the public works and 
railway service, and the protection of the titles Engineer 
and Architect. 

The deputation pointed out that the carrying out of the 
proposals contained in the memorandum was absolutely 
necessary, not so much in the interests of the individual, 
but for the welfare of the country, and to enable Austria 
to compete successfully in the industrial and economic 
struggle with other advanced nations. 

The Prime Minister assured the members of the depu- 
tation that he fully acknowledged the justness of their 
demands, but he begged them to consider this expression 
of opinion on his part as only of theoretical interest (nur 
theoretisch aufzufassen). However willing he was to give 
them his practical support, he was at present unable to do 
so, because Parliament was occupied exclusively with 
political affairs. 

He pointed out that the technikers (to borrow the 
German word) in the service of the State were already 
recognised as an important bedy of professional men 
(eine sehr massgebende stellung einnehmen). The depu- 
tation hereupon pointed out that the technikers in the 
service of the State had been endeavouring for some time 
to get themselves placed on an equal footing with the 
law officers of the Crown, but had not yet succeeded. 

The Prime Minister admitted that men who had had 
a liberal education and were technically trained (akade- 
misth gebildeten techniker) could justly be considered 
the equals of the University-trained lawyers, medicals, 
divines, &c. 

At the same time, he said that the administrative 
affairs of the State must always be conducted by men 
of law. 

Copies of the memorandum handed to the Prime 
Minister were sent to the Ministers of Railways, Educa- 
tion, Agriculture, Finance, and Trade, and all these ad- 
mitted without reservation that the tecknikers were quite 








justified in asking for their more official and legal recog- 
nition. 

The Ministers of Education and of Trade informed the 
deputation that the question of State and diploma exami- 
nations was already under consideration, and that when 
Parliament was once more in working order they might 
expect the introduction of a Bill dealing with the protec- 
tion of the titles Engineer and Architect. 


The deputation generally received the impression that | 


on the return of orderly legislative proceedings in Parlia- 
ment, they would obtain the carrying out of their require- 
ments. 

There is not much comment to be made on the above. 
It will serve to remind English engineers and tecknikers 
that the Germans and Austrians are not standing still in 
the matter of technical education, even although they 
may already be much more advanced than we are. 

I do not think this country is ripe yet for attempting 
to deal legislatively with the right of men to call them- 
selves Civil Engineers or any other such name. How- 
ever, we seem to be moving in that direction, and the 
Institution of Civil Engineers has recently made a for- 
ward step. 

Tam, Sir, your obedient servant, 

Manchester, June 24, 1898. Js. G. 





RAILWAY UNPUNCTUALITY. 
To THE Eprror or ENGINEERING. 

Srtr,—Mr. Norman D. Macdonald (page 757) states 
that: ‘‘ At the base and root of all the unpunctuality is 
the inadequate power, and especially heating surface, of 
our locomotives.” Now, it would be interesting if your 
correspondent were to give some proof of his assertion. 

Having looked over my own records for the past 10 
years, I tind that no train which I have timed has lost 
any time due to either the engine or the driver, but that 
all the unpunctuality has been caused by ‘“‘ Delays at 


stations,” and by ‘‘Signals,” and all my experience goes | 


little, if any, time. 


to prove that locomotives lose very 1 
signal delays become 


On the other hand, the station an 
worse and worse every year. 

The number of passengers, the quantities of luggage, 
and especially ‘‘ cycles,” cause a serious amount of time 
to be lost at stations. 

For instance, stations allowed three minutes require and 
take six, and those allowed five minutes cannot do the 
station work in less than 10 minutes. The only way, 
therefore, to make the trains run to time is for the traffic 
departments to book more time for station duties. It is 
true that heavy express trains on the Midland Railway 
from Carlisle and from Skipton take a pilot engine to 
“the top of the bank,” but Mr. Macdonald is quite in 
error in coming to the conclusion that ‘‘ the Midland 
Railway cannot be economically worked in the locomotive 
department.” No line in the kingdom has better engines 
or is better worked than the Midland. As to the ‘coal 


premium,” I am of the same opinion as Mr. Macdonald, 

and have for 30 years expressed my views against it.” 
Your correspondent considers that engines of greater 

That may be the case, but at present 


power are required. 


‘*single” pair of driving wheels ; for instance, I know, 
no finer express engines in the world than the 7 ft. 9 in. 
‘* singles ” (No. 115 class) on the Midland Railway. 
Yours faithfully, 
Leicester, June 20. CLEMENT E. Srrerron, C.E. 


To THE Eprror or ENGINEERING. 

Srr,—What Mr. Macdonald wants to have is the kind 
of locomotive almost exactly that which hauls the expresses 
| between Brussels and Luxembourg over the Ardenne Hills. 
| The wheels in size and number are, I believe, exactly 
what he suggests. The boiler is fat and very large, and 
| the machine in working order (without tender) weighs 
/61 tons. But, then, in Belgium they often use a pilot 
engine on these trains, though the train does not, I 
| fancy, weigh over 350 tons, which means 23 long Belgian 
| six-wheelers. Nor is the speed anything like 85 miles an 
hour on the level. 

If such a velocity can be obtained by the use of small 
wheels, it certainly cannot be imagined why 7 ft. 8 in. or 
8 ft. wheels should be used to run comparatively slowly, 

| unless it be to save coal consumption. 

| I quite agree that English engines are in the majority 
of cases too small, and not up to their work, and Mr. 

| Macdonald is quite right in saying that, as a rule, only 

| two kinds of machines are necessary : 1. Powerful modern 
tank engines for all but long-distance expresses ; and (2), 

| powerful express engines. 

| The South-Eastern Railway has of late greatly im- 
proved its rolling stock, but the engines of that company 
are small, cut of date, and feeble. : 

| Drivers and stokers ought to have an opportunity of 

| voting for or — efficient cabs on their engines; but 

| then they should have experience of the various kinds of 

| protection against the weather before being qualified to 
exert the franchise. 

| Mr. Macdonald, from the name, appears to be a Scotch- 

;man, and I believe in that race; though personally I 

have no more to do with Scotland and the Scotch than I 

| have with Hungarians. 

Yours truly, 

| Penge, June 20, 1898. ERNEST GALTON. 

| P.S.—Is Mr. Macdonald right in saying that saddle- 

| tank engines are hopelessly dangerous? From Leo- 

| minster to Kington the branch train is hauled by an en- 

gine with a curved tank covering the boiler, and the 

speed sometimes attained is 36 to 42 miles an hour. The 

permanent way is mediocre, but you do not hear of 

accidents. 








WAVE PROPULSION. 
To THE Epiror or ENGINEERING. 
Sir,—With regard to the Linden “ fin-boat ” exhi- 
bited at the Royal Society Soirée, and a notice of which 
appeared in ENGINEERING of the 10th ult. (and also 
October 22, 1897, which escaped my attention at the time), 
I may say that four or five years ago I constructed a wave- 
ropelled model boat on a somewhat similar principle 
but having flaps rather than fins) which made several 
successful trips on Chellow Dean Reservoir near here, and 








he has not given any proof. In my opinion the engines 
of the present day can do far more work than they do, if 
the companies will let the drivers have the necessary coal. 
A pilot engine is taken just because a train is one or two 
coaches over the usual load, whereas by issuing a few 
unds of coal a mile extra, one engine could do the work, 
ut the driver would stand no chance of getting the ‘‘coal 
premium. 

As to ‘making up time,” it is not allowed in this 
country. Rule 145a will not permit a driver to run at a 
higher speed than he is booked, and if any complaints are 
made, drivers are fined for breaking this rule. Board of 


Trade Inspectors, judges, and juries are most particular | 


upon this point, and blame drivers severely. On one 
occasion I heard a judge tell a driver, “If you had been 
ney only one mile an hour faster than booked, I 
would have sent you to prison for manslaughter.” 

The six-coupled express engine suggested by Mr. Mac- | 
donald would do very well for excursion traffic or fast | 
seey trains ; but in my opinion no express engine should | 

ave driving wheels of less than 6 ft. 6 in. diameter. 


For fast express work on gradients not heavier than | 


1 in 100, nothing can be more satisfactory than a large 


I always intended trying the idea on a larger scale at a 
favourable opportunity. 

I enclose two photos* of this model which may be of in- 
terest. The four propellers shown on the boat contain rub- 
ber flaps having a certain amount of play, the frames 
of which are 1p to the bow and stern so that they may 
be lifted out of the water for assistance when sailing. I also 
tried some propellers made of cloth, metal, &c., and fixed at 
a greater > in the water. I found that the greatest 
agg ect was caused by the boat rising int falling 
vodily. You say that the Linden boat goes only against 
the waves, but this model will go both across and against 
them. By suspending one of these flap propellers by 
strings at some depth the boat will also travel, but not so 
strongly, the propeller then pulling only when rising, and 
sinking forwards when the string is slack. Such an 
arrangement might be of use to vessels as a sea anchor. 


Yours wr 
RTHUR Fores Scort. 
Bradford, June 20, 1898. 





* We reproduce one of these photographa.—Ep. E, 
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PNEUMATIC STEERING GEAR OF THE U.S. MONITOR “TERROR.” 
(For Description, see Page 27.) 








DIAGRAM OF MOTOR CONNECTIONS. 
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INDUSTRIAL NOTES. 


Tue South Wales coal dispute, and the application 
thereto of the Conciliation (Labour Disputes) Act, 
were specially considered by the House of Commons 
on a motion for adjournment on Friday last. If the 
tone of that debate fully and fairly represented the 
feelings of the two parties engaged in the dispute, 
there should be little difficulty in bringing about an 
amicable solution of the questions at issue, especially 
now that the President of the Board of Trade has de- 
cided, upon the written request of the workmen’s com- 
mittee, to appoint a conciliator. The several speakers 
in the debate in the House viewed the question from 
different standpoints, but there was an absence of 
acrimony in dealing with the matter on all sides. Mr. 
Brynmor Jones, who moved the adjournment, stated 
that there were 90,000 workers idle, besides those 
thrown out of employment by the dislocation of nume- 
rous industries in which coal is of necessity required. 
The drafting of troops into the various districts was 
taken exception to by some of the speakers, but not 
severely. The mover of the adjournment gave credit 
to the enginemen and others who had refused to come 
out, and paid a tribute to the labour leaders generally. 
The seconder of the motion stated that out of a total 
output of 35,000,000 tons per annum, the collieries 
idle supplied 30,000,000 tons, and the loss in wages 
amounted to 10 millions sterling. The losses to ship- 
ping were very great, the number of seamen shipped 
1aving fallen off to the extent of 70 per cent. The 
losses by the railway companies and the iron works 
were similarly large. Those losses and the privations 
in the various districts affected were referred to as 
reasons why the Government should interfere in some 
way to bring about a settlement. Other speakers 
followed, including Sir William Harcourt, urging some 
action, but with some reservation as to what the 
action should be. As a matter of fact, the speakers 
were not very clear in their own minds as to the 
mode of interference, if any such took place under the 
Act. 

Sir William Harcourt rather implied that the Presi- 
dent of the Board of Trade had not used to the full 
the powers given in the provisions of the Act. In 
support of this view Sir William Harcourt quoted from 
a speech of Mr. Ritchie’s in 1896 as to the power of 
initiative by the Department, with a view to bringin 
the parties together under a chairman mutually se 
upon. Mr. Ritchie intimated that he had ordered in- 
quiries to be made, and had received reports upon the 
matter. To this Sir William Harcourt replied that 
the inquiry should be publicand official. There might 
be something in this view, but the Act did not con- 
template “se haha val official action apart from the 
consent of both or one of the parties. This has been 
the difficulty all through. If the House of Commons 
had intended, or desired, such action, the Bill of Sir 
John Lubbock, as prepared by the London Concilia- 
tion Board, would have beencarried instead of the Go- 
vernment Bill. But the Liberal Government, with Mr. 
Mundella as President of the Board of Trade, as well 
as the present Government, with Mr. Ritchie as Presi- 
dent, opposed Sir John Lubbock’s Bill. As a matter 
of fact, the Labour Members in the House were not 
favourable to Sir John Lubbock’s Bill, except the then 
member for North-East Bethnal Green. They were 
afraid of its provisions being used as a coercive weapon 
in labour disputes. In the case of South Wales 
neither party has approached the Board of Trade. 
The losses and sufferings endured have not so far in- 
fluenced those directly affected to apply to that Board 
to intervene. But Mr. Ritchie stated that efforts had 
been made under the Act to bring about such favour- 
able conditions as would enable the Department to 
act. The reluctance of the Government to intervene 
without the express approval of those directly con- 
cerned is commendable, and was shown to be so by the 
withdrawal of the motion, and now, as we have said, 
this written request has come, and a conciliator will 
be appointed. 

The speech of Mr. W. Abraham on the occasion 
was excellent in tone and taste. This was testified 
to by the cheers which greeted him, and which fol- 
lowed his speech. The tribute of respect paid to 
‘* Mabon” by Sir J. J. Jenkins was gratifying, but, 
perhaps, one of the reasons why ‘* Mabon” is just at 
present under a cloud is that the employers speak well 
of him. Somehow this has engendered suspicion. All 
labour leaders have to pass through this phase, but, 
as arule, the moderate man wins in theernd. He has to 
look at both sides, and sometimes he has to stand like 
a wall in opposition to those who pay him his wages. 
Mr. Abraham minimised the antagonism between the 
two parties as much as possible, and it does seem, by 
the debate, that the points of difference are now very 
small. It will be a pity if after an experience of 22 
years of conciliation under a sliding scale, some 
modus vivendi be not found whereby the differences 
can be adjusted. It might be possible, under an inde- 
pendent chairman of tact and experience, to re-adjust 
the scale on a more satisfactory basis. In saying 


this we do not actually impugn the scale as it was ; 





but it was at first only an experiment. All such im- 
provised means have a weak spot which experience 
only can designate. Both parties have an interest in 
peaceful settlements. The disastrous consequences of 
the present dispute ought to superinduce a desire to 
avert such disasters in the future. The debate in the 
House of Commons indicates that such is the case. 

The actual position of affairs in South Wales had 
not very much changed at the close of last week, but 
the men were balloting again as regards the sliding 
scale. In some colliery districts there seemed to be 
hesitation as to taking the ballot without knowing 
what the other districts were doing, or going to do. 
Meanwhile the wages are being pe a at the pits 
now working, and the continued idleness at other pits 
is causing many of the men to waver. One singular 
development took place at a meeting of the joint con- 
ference of the working committees of Dowlais, Ply- 
mouth, and Cyfartha Works on Friday last, namely, 
a resolution was passed asking the Government to 
make the Conciliation Act of 1896 compulsory. The 
situation is singular: the men have the power to put 
the provisions of that Act into operation, which they 
will not, or have not done, but they want to be com- 
pelled todo so. Strange inconsistency! But it comes 
of the want of confidence in their leaders, rightly or 
wrongly. Meanwhile the difficulty of feeding the 
hungry has been great. Privation in some localities 
is not so great as in others, but generally the sufferin 
is acute. The conflict between the processionists anc 
a special force of police in the early part of last week 
is regarded with regret, and opinions differ as to the 
attack. The men think that the captain was precipi- 
tate ; on the other hand, it is declared that the parley 
lasted long enough, and that the charge was not made 
until one of the mounted men had been struck severely 
by a stone. In any case, it was serious enough, for 
many were severely injured, one of whom was the 
station-master at Tirphil. It is to be hoped, now that 
action towards formal conciliation has been taken, that 
soon we shall have a solution of the difficulty and a 
settlement of the dispute. 


The condition of the engineering trades throughout 
Lancashire continues to be favourable in all depart- 
ments. The exceptional activity recently reported is 
fully maintained ; and, indeed, it is scarcely possible 
to increase it, for many establishments are not able to 
entertain new orders for delivery this year. Machine- 
tool makers are exceedingly busy, both in the light 
and heavy departments, very few firms being able to 
accept new orders for early delivery. Boilermakers 
are also very brisk, it being many years since the 
principal firms were so pressed with orders. Locomo- 
tive builders are so full of orders that they are well 
engaged into next year, while some fairly good orders 
have been recently placed in addition. So full of work 
are some of the principal firms that they are not able 
to entertain new orders for anything like early de- 
livery. The same may be said generally of stationary 
engine-builders, and also of machinists. There is also 
unusual activity in connection with electrical engi- 
neering, one branch, that of the manufacture of elec- 
trically driven overhead cranes, being excessively busy. 
The general engineering establishments are, as a rule, 
as full of work as those engaged in special branches. 
It is fortunate that labour questions are just now 
fairly quiet. In the iron trade business has been 
rather slow, stocktaking being on at this season. 
The weakening tendency in warrants may also have 
checked buying, but local makers are firm at quoted 
rates. The position of the finished iron trade is re- 
garded as strong, although the weight of new business 
coming forward is not large. In the steel trade there 
is considerable activity, good inquiries are reported, 
and prices are fully maintained, with a tendency to 
harden. Altogether the outlook is good both for raw 
and finished material, and for the iron and steel-using 
industries all round. 





In the Wolverhampton district inquiries have been 
numerous for all classes of finished iron for the new 
quarter’s supplies, and also offers of renewals of 
contracts on the old terms ; the present high rates of 
crude material and the price of coal, however, cause 
makers to hold back at the prices offered, as the cost 
of production is enhanced. In spite of the severe 
competition of steel, for bars, plates, and sheets, the 
better class of iron is in good P secon} for ships’ cables 
and other dockyard purposes, and also for the Cape 
and Australian markets. The best firms maintain 
their rates for ordinary marked bars, and also for 
second qualities ; but medium and common iron have 
fallen in price. Merchant bars and unmarked associa- 
tion bars maintain their price. There has been a 
better demand for black sheets for galvanising pur- 
poses, but prices remain low. Makers of boiler-plates 
report a fair amount of new business, and quotations 
are very firm, as they are also for tank plates. In 
the steel trade there has been continued activity in all 
branches, with inquiries for heavy parcels of billets 
and of constructive sizes. The engineering and allied 
trades continue busy, including all branches of engi- 





neering, boiler-making, iron-moulding, tank-making, 
bridge and girder constructing. Railroad work is also 
busy in all branches. The hardware trades are mostly 
busy, some being busier than others. But the cycle 
branches are not so active as they were, the decline 
apparently being general, but possibly this is only a 
temporary depression due to outside causes. Gene- 
rally, the situation as regards all industries connected 
with iron and steel, their production and use is most 
favourable, and there is every indication that it will 
so continue for some time. There are no serious 
labour complications to mar the outlook. All the iron 
and steel-producing trades are governed by the Mid- 
land Wages Board, which has been working more 
smoothly than ever, so that there is every prospect 
of industrial peace. 





In the Birmingham district more business has been 
doing, and the prospects are regarded as decidedly 
encouraging. Pig-iron makers and many manufac- 
turers have a sufficiency of orders to carry them 
through to the end of September, apart from any new 
orders that may come in. The more recent inquiries 
have chiefly been for iron and steel for engineering 
purposes, wagon building, and for agricultural and 
horticultural implements. Galvanised sheets have 
been in better request for a variety of working-up 
purposes, recent prices being well maintained. The out- 
put of steel has been rapidly increasing in the Stafford- 
shire districts, but there has been a slackening off in 
the demand for marked bars and black sheets. The 
prices of steel are considerably higher than they were 
in the closing months of 1897. ‘The scarcity of pig 
iron is felt, consumers being only able to obtain sup- 
plies from hand to mouth. The iron and steel-using 
industries, such as engineers, ironfounders, boiler- 
makers, and those engaged in various hardware 
branches, have been mostly busy, and the prospects 
are good. There are no serious labour troubles pend- 
ing or looming in the near future. 





The building trades’ dispute in Lancashire is ex- 
tending, and is apparently likely to end in a lock-out, 
both in Lancashire and Cheshire, or large districts of 
those counties. The dispute originated with the stone- 
masons, who demanded an advance of ld. per hour 
and certain changes in the rules governing their em- 
ployment. Now the plasterers are demanding an 
increase in wages and a reduction of working hours ; 
and at Bolton they have come out on strike. The 
Employers’ Federation have now decided upon a 
lock-out in the two counties, some 50 per cent. of the 
masons being already out in places where the dispute 
first arose. 





Serious complications have again arisen in the tin- 
plate trade of South Wales. Six months ago the men 
employed at some of the large works agreed to a re- 
duction of 15 per cent. in wages, and now the em- 
ployers want a continuance of that concession. Ata 
large conference held last week between the employers 
and the men, this matter was discussed, when the 
men refused to consent to a longer continuance of 15 
per cent., but offered to split the difference and agree 
to 74 per cent. This offer the masters declined. Both 
parties appear to be firm in their determination. The 
employers announce that they will close the works. 
Later information states that the masters represent- 
ing 220 mills have resolved to form an association, to 
deal with the wages and other labour questions which 
arise from time to time. Great anxiety is felt as to 
the issue of this dispute. There is already acute 
distress in the tinplate districts owing to the dispute 
in the coal trade, and now apparently it will be ex- 
— and intensified by a lock-out in the tinplate 
trade. 


The dockers employed at the bonded tea ware- 
houses are loudly complaining of their pay. They 
assert that they have to do piecework labour for 
timework pay. It is a curious point, and there must 
needs be some explanation on the other side. If the 
men are ill-paid that is one thing, and a fair day’s pay 
for a fair day’s work would be the thing to ask for. 
But employers are entitled to a fair day’s work for a 
fair day’s pay, just as much as the men are entitled to 
fair wages. It appears that there are between one 
and two thousand men employed at these bonded 
warehouses, so that any dispute eventuating in a strike 
would be serious. The Dockers’ Union have the matter 
in hand, and its officials are trying to influence the 
employers to concede better terms. 


The Dockers at the East-End of London are again 
endeavouring to organise their forces. A leaflet has 
been issued purporting to show the difference between 
the conditions of employment of non-union men, under 
the Free Labour Association, and union men. The 
leaflet states that union men get 7d. per hour, and Is. 
per hour for overtime, while the free labour men only 
get 6d. per hour and 8d. per hour overtime. Further, 
union men are not paid less than 2s. for the time 
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worked in any one day, whereas under free labour con- 
ditions they may only get 6d. for one hour. 





Shop assistants are striving to bring about a general 
code of working rules all over London, varying, of 
course, according to the class of work and the nature 
of the establishments. They assert that many of 
them are no better off than the unskilled labourer as 
to wages, and work much longer hours. 





The Home Secretary has refused to receive a depu- 
tation of non-union cabdrivers, but he has promised to 
make inquiries in respect of any complaints that may 
be made to him. The Cabdrivers’ Union are holding 
meetings at night at all branches in furtherance of 
their programme. The allegation by the union officials 
that a cabman has to pay 6d. or ls. per day to the 
horsekeeper is denied. The secretary of the union is 
challenged to name a single yard where any such sum 
is exacted. 


The Northumberland miners have decided to in- 
crease their subscription to the Welsh miners on 
strike—or locked out, as some regard it—from 100/. to 
2001. per week. The stoppage in South Wales is in- 
fluencing miners’ wages all over the country, so that 
those in work feel that they owe something to the 
men who are in a sense fighting their battle. At all 
the collieries in Wales where the men are still at 
work, wages have gone up, and are going up. It is 
the same in Scotland as a result of the dispute. 


The representatives of the National Federation of 
Miners and of the employés in the federated districts 
have arranged a conference on the subject of wages, to 
meet at an early date. The men ask for an advance 
of 10 per cent. If this be conceded, it will doubtless 
affect favourably the men in the South Wales dis- 
pute, at least in so far as the wages question is con- 
cerned. But the question of a sliding scale will remain 
unless the men are beaten. 





A strike of woodworkers is reported to have taken 
place at Oshkosh, Wisconsin, resulting in a serious 
riot. The unionists attacked the non-unionists, and 
severely beat them, so that troops were called out to 
quell the disturbance. One person was killed in the 
riot, and many were seriously injured. It is said 
that the rioters were mostly women, which makes it 
all the more disastrous. 


The Labour Department of the Board of Trade is 
forming a library, mostly of works dealing with 
labour, or more generally with industrial questions. 
All Blue-books and official reports from other countries 
will be secured, and also works written upon social 
and economical questions, Already there is a large 
collection which has been catalogued for the use of the 
— Such a library will be valuable for re- 
erence, 








PNEUMATIC STEERING GEAR OF THE 
U.S. MONITOR ‘‘TERROR.”* 
By H. A. Sprnuer. 


THE os steering gear is simple and powerful. 
Two athwartship cylinders, whose pistons are attached 
to the same heavy piston-rod, are firmly secured to cast- 
ings built into the ship, the round stern of the Terror 
being peculiarly favourable to the athwartship arrange- 
ment. At mid-length, the piston-rod carries a slotted 
head, the brasses of which permit the sliding of the 
tiller as its angularity changes. The two cylinders are 
respectively to starboard and to port, and their out- 
board ends are utilised as motors. The common piston- 
rod is so large that only a small area is left on the 
inboard face of each piston. The inboard ends of the 
cylinders are connected by a pipe in which there is a con- 
trolling piston valve operated by the same mechanism 
that admits air to and exhausts it from the outboard ends 
of the cylinders. The distribution of air is effected by a 
simple slide valve receiving its motion from a “float lever,” 
one end of which is controlled by an arm projecting from 
the rudder head. The float lever receives its initial 
motion from a threaded spindle working in a nut on the 
lever. The spindle can be revolved in various ways, to be 
mentioned hereafter. When the distributing slide valve 
18 In mid-position, so also is the controlling valve, the 
latter preventing any exchange of air between the in- 
board ends of thecylinders. Any rotation of the threaded 
spindle moves both the distributing valve and controlling 
valve, one valve supplying the power and the other re- 
lieving the elastic lock. 

_ The threaded spindle which operates the float lever 
lies in a fore-and-aft direction and carries various 
clutches, all but one of which engage with sprocket wheels. 
At the end of the spindle is a clutch which engages with 
an electric motor g down by worm gearing. The 
wires from the motor lead to the rheostats at the steering 
stations in each turret and in the pilot house. The same 
stations are provided with small wheels which give motion 
to small wire ropes led to drums in the steering-room. 
Each drum has its separate sprocket-chain connection 
to a screw spindle of the steering gear. So long as there 


* Paper read before the American Society of Naval 


is a supply of air, the principle of the float lever insures 
the motion of the tiller in obedience to that of the screw 
spindle. 

Each steering wheel is provided: with a geared index 
which acts as a tell-tale or indicator of the rudder’s 
motion, or, rather, of the motion which the rudder should 
have as a result of the motion impar' to the screw 
spindle of the float lever. It is proposed to connect the 
tell-tale directly to the rudder post. The officer of each 
gun has under his feet, just above the central column, a 
circular index of two concentric circles, one showing the 
amount of rotation of the turret, the other the helm 


angle. 
The following Table indicates the general dimensions 
and other data : 


Diameter of steering pistons 
Stroke hard over to hard over 
Lap of slide valve... es 
Fixhaust lap ... : 


14 in. 
5 ft. 10 in. 


gy in. 
Least tiller radius meet ats 4 ft. 
Least time hard over to hard over, 

120 lb. air pressure at deck... 4 secs. 
Area of rudder or sw 81.2 sq. ft. 
Width of rudder, unbalanced 7 ft. 9 in. 
Diameter of piping ... = Par 14 in. 
Minimum air pressure that has been : 

used if steering in smooth sea ... 30 1b. per sq. in. 
Diameter of drum ropes... oe: ¥ in. 
Least pressure to move steering 

gear at docks wi er ... 5 ]b. per sq. in. 


In order that an idea may be had of the details of the 
arrangement, the illustrations, Figs. 1 to 4, are given on 

ge 25. 

During the service of the Terror, since February 13, 
1897, the vessel has been steered only by the pneumatic 
machinery, either directly or, at times, by the electric 
control of the pneumatic valve of the steering engine. 
The pressure of 1251b. per square inch in the steering 
cylinders is maintained a one of the main air-compress- 
ing engines running four revolutions per minute, the ship 
being under way at sea and air being drawn for steering 
only. The power of the steering cylinders is apparently 
excessive, owing to its design for a s of 12 knots, 
whereas the highest speed obtained with full power was 
but 9.5 knots. 

A very ype helm is required in this ship, but, while 
the full helm angle is frequently used, it has not been 
found necessary to maintain, for steering, a pressure above 
60 lb., which gives an ample reserve of power. The 
economy of the plant is shown by the fact that an auxi- 
liary compressing ; ee installed for steering only, and 
weighing but 1100 Ib., can maintain an air pressure of 
125 Ib. in the cylinders while the ship is manceuvring, 
and can furnish for steering at sea sufficient pressure at a 
much reduced number of revolutions. Changing to electric 
valve control is accomplished by simple means readily 
and quickly, leaving nothing to be desired in that 
respect. ; 

Steering either in the chart-house or in the forward 
turret has proved easy by the pneumatic wheel or by 
electric control. The transmission from the steering 
wheels in the chart-house and turret to the pneumatic 
valve is not attended by t friction, the leads being 
good and comparatively short. The valve ropes from 
the steering engine to the steering wheel are run over 
around ball-bearing sheaves, which reduce the friction to 
at least 50 per cent. less than the ordinary method. 

Air leaks about the steering cylinders are quickly dis- 
covered and easily — n the service of this vessel 
but one considerable leak has occurred there, and it was 
remedied by renewing the packing. This is the only re- 
pair which has been made to the steering engine during a 
year’s service. The engine does not get out of order, and 
does its work with certainty and efficiency. Very little 
lubrication is required, and the engine and steering-room 
are always free from dirt, heat, moisture, noise, and 
shock. 

To determine the minimum size of air compressor re- 
quired to steer the Terror, observations were taken of the 
helm used in passing Governor’s Island into the East 
River. The position of the helm was noted every 5 seconds 
for 15 minutes, and the results showed an average total 
helm of 68 deg. per minute. This is equivalent to one 
full stroke of the pneumatic cylinder, whose capacity is 
6 cubic feet. 

It has been found by repeated observations that when 
the ship is steaming at a speed of from 6 to 8 knots, and 
there is a pressure in the steering cylinders of 125 Ib. per 
square inch, the helm can be moved by the air piston from 
amidships to hard over (34 deg.) in 4 seconds, and from 
hard over one side to hard over the other side (68 deg.) in 
7 seconds. When the ship was at the dock the helm was 
put from hard over to hard over (or 68 deg), in 4 seconds 
with 125 1b. per square inch down to 501b. The rudder 
could have de moved faster but for the limit of the 
man’s speed in turning the handwheel for moving the 
valve in the tiller-room. 

There is considerable gain in the helm speed in the 
Terror, as the rudder can be started and stopped very 
quickly without danger, owing to the air cushion in the 
cylinder. The experiments showed that the helm followed 
the valve wheel instantly, without shock or noise. The 
electric motor for moving the valve and valve wee used 
from 8 to 15 amperes of current at 80 volts. en the 
valve was moved slowly it required from 6 to 10 
amperes. ‘ 

Since the steering r has been in working condition 
on the Terror, from Xpril 15, 1896, not one cent has been 
expended for repairs, and it is in good order at the pre- 
sent time. The final report of the Board of Officers of 
the United States Navy, dated May 29, 1897, stated : 


by the use of the word ‘ excellent.’” This steering gear 
was built and installed on the Terror by the Pneumatic 
Gun-Carriage and Power Company, of Washington, D.C. 





ON COKING IN BY-PRODUCT OVENS.* 
By Joun H. Darsy, Brymbo. 


THE present contribution relating to the manufacture 
of coke, with special attention to the recovery of by- 
products, is in response to a request from our President, 
without which the task would not have been undertaken, 
especially in view of the writer’s connection with one of 
the leading systems of retort ovens. Noone will, perhaps, 
dispute the fact that well-made beehive coke, when suit- 
able fuel is employed, leaves little to be desired from a 
blast-furnace point of view. It is proj to consider 
data that have been secured which go to show that well- 

e retort coke is economical in the blast-furnace ; and, 
furthermore, it will be found that there are fuels which 
will not coke satisfactorily in beehive ovens, bu€ which 
produce a marketable coke in the retort oven. 

The writer is indebted to a late member of the Council, 
Mr. Alex. Thielen, for his first practical introduction to 
retort ovens, as then working in the new battery of Semet- 
Solvay ovens at the Phenix Works; and Mr. Thielen was 
so generous in the information he gave, and the facilities 
he placed at the writer’s disposal, that it was possible to 
form a reliable opinion as to the results, and as to how 
the coke made behaved in the blast-furnace. Arrange- 
ments were made for the erection of a battery of the same 
system of ovens at the Brymbo Steel Company’s works, 
and, after four years’ work, the opinion formed in the way 
described has been fully borne out. 

The method first suggested by Sir Lowthian Bell+ to 
show the efficiency of retort cokes in the blast-furnace has 
been adopted in the following Table : 


TABLE I.—English Furnace Working jon White Basic 
Piy Iron with a Grey Slag, a Large Proportion of the 
Burden being Tap Cinder. 


Consumption of retort coke per ton of 





pig ... ee ae wie ai ... 20.93 ewt. 
Average percentage of iron in ores... 43 per cent. 
20.93 ewt. coke — 1.99 ash = 18.94 x Calories. 
2400 CtoCO ... ce a .. = 46,456 
3.48 CO burnt toCO, __... = .. = 19,480 
110.2 cwt. blast x 750 deg. Cent. x 
0.237 S.H.... a x ea --- = 30088 
e 84,524 
84,524 _ 4038, 
20.93 


TaBLe II.—German Furnace Working on White Basic 

Pig Iron with a Grey Slag, a Large Proportion, 55 per 

Cent., of the Burden being Tap Cinder and Magnetite. 
Consumption of retort coke per ton of 


pig ... ses at ape oe .. 18.5 cwt. 
Average percentage of iron in ores _ ... 48.8 per cent. 
18.1 cwt. coke — 1.63 = 16.54 cwt. x Calories. 
2400 C toCO .... te a ... = 39,696 
2.40 x 5600 CO to CO, ... ina . = 13,460 
110.2 cwt. of blast x 750 deg. Cent. x 
0.237 S.H. ae mes pa wo 68 EOE 
72,714 
72,714 — 4020. 
18.1 


TaBLe ITI.—German Furnace Working on White Busic 
Pig Iron with a Grey Slay—Composition of Burden not 
Given. 

Consumption of retort coke per ton of 


pig... a meals aes x 17.2 cwt. 
Average percentage of ironinores’ ... 53.7 per cent. 
17.2 cwt. coke—1.89 ash = 15.31 cwt.x Calories. 

2400 CtoCO ... and ay .. = 36,744 
3.75 ewt. x 5600COtoCO, ...  ... = 21,000 
113.9 cwt. of blast x 725 deg. Cent. x 

.237 S.H.... a ax ae «ee == SOB7O 

77,314 


T7,314 — 4495, 
2 

Norr.—The tap cinder in case of No. I., and the tap 
and etite in case of No. II., are chiefly reduced by 
solid carbon. The ratio of CO, to CO is low as compared 
with furnaces working on easily reduced ores. 

There has, no doubt, been a good deal of prejudice against 
retort coke, for which, in the writer’s opinion, there is 
little ground. For instance, it is often alleged that it 
contains more water than beehive coke, owing to watering 
or quenching outside the oven. The writer has seen con- 
tracts for retort coke carried out where it was undertaken 
that the water and ash added together should not exceed 
12 per cent., and where for months ther no deduction 
was made for excessive percentage. Nine to 10 per cent. 
of ash is a fair average for coke ; so very little room 
is left for water. No doubt also retort coke is not so 
bright in appearance as beehive, and it is different in 
shape. Whatever the effect of this dissimilarity may be, 
the fact remains that, with the increased yield of coke 
per ton of fuel, and the substantial return in by-products, 
the comparison of the beehive with retort ovens is highly 
favourable to the latter, while to-day retort coke fetches 
the same price as beehive coke made from similar fuel. 
Taking coke at 12s. per ton, tar at 17s. per ton, sul- 
phate of ammonia at 8/. 15s. per ton, and light oil (con- 


* Paper read before the Iron and Steel Institute. 
+ Journal of the Iren and Steel Institute, No. II., 1890, 
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taining 73 per cent. of benzols) at 74d. per gallon, the | quick coking, soas to produce a hard coke. The widths : Calories. 
respective gross values obtained from 100 tons of suit-|in the writer’s experience vary from 13 in. to 20 in, 1 kilogramme of steam at 100 deg. 
able dry fuel containing 30 per cent. of volatile matter | Experience alone can guide in determining the width to Cent. to steam at 400 deg. Cent.... 90 
would be as follow : i. ea suit the fuel. There are many coals, especially in Bel- 2 —— 
Coke, 7 cee ast oath | gium, which are daily coked in the retort oven which will 1 kilogramme of water vapour at 400 
oke, 70 per cent. at 12s. per ton ... 42 0 0 : anien ten Ghee hhakere dao Cauk. Gobtaiies 711 
Tar, 4.75 per cent. of fuel at 17s. per sas > gegen rae yenantenggd a F . eB. 7 nae - os 
“tick 409 The retort oven with recovery plant furnishes its own 1 kilogramme of gaseous products at 
Sulp eee Sa Tne : |gas for the coking of the fuel. It is, therefore, very 400 deg. Cent. contains 400 — 16 = 
pp at 81. 15s A sey acini 018 9 | necessary, to insure continuous working of the ovens, to 384 x 0.355.H. ... 7 134.4 
Light oil. 3.3; 1g r ton at 74d. * provide a regular source of heat, and they should be kept Therefore 
a8 Satine - a ‘ | at work continuously day and night throughout the week Calan 
ver ton... mae oa = of 10 6 3 |= ° ° alories. 
I ci | if the best results are to be obtained. The period between 1. Water vapour 7ll x 4 2 844 
67 5 9 | the charges prey be ee to — a so a iis ri 134.4x 31 4.166 
ey an average of the ovens working produce a regular su ee tie 7 wr" 
Deducting the cost of materials and manufacture in | of ak ° ad 6 PPly 2. — vapour ... ps Ms = reo 
each case, the net values would be as under: | Tt is of very great importance to introduce the fuel A -  c O 71 an e593 
Fea £8. a; |into an oven in the proper conditions. The almost ~: ia cmon 134.4% 31 4.166 
Coke, 70 tons at 93. 3d. (11s. 0d. | universal practice of washing coal for coking introduces 4. Water vapour ... 711 x 16 11.376 
— 1s. 9d. per ton for labour, | a large percentage of water, and the writer has seen fuel "isis io 134.4x 31 4.166 
gtores, &c.), less 100 tons | used containing as much as 20 per cent. of water. Even Be ag Me “h : : 
washed and ground fuel at if the fuel is allowed to drain after washing, the per-| It will observed that the heat in the water vapour in 
4s, 9d. ... io ia ». 632 6 centage of moisture will not be reduced below 11 or 12 per | No. 4 is 2.7 times as much as the heat carried away by 
Steam, 1.25 Ib. per pound of cent. with very fine fuel. Unless adequate steps are | the gas itself. The writer does not wish to suggest, even 
coke made, equal to 88 tons taken to remove the surplus moisture, it is troublesome in | if it were possible, to coke absolutely dry fuel, inasmuch 
water evaporated, say by 13 | many ways. |as a certain percentage of water with some fuels seems 
tons fuel at 3s. 6d. ... 2 es It would be highly interesting to know how the heat to be advantageous to the quality of the coke produced ; 
—— 1018 0 | required for coking fuel is allocated. There is, first, the | but what he wishes to urge is, that surplus water in 
Tar, 4.75 tons at 17s. ... ase OS | heat necessary to raise the cold mass of fuel in the oven | coking fuel is a source of very great loss. There is the 
Sulphate of ammonia, 1.25 tons |to the ultimate temperature it attains at the end of | heat required, as shown, to drive off the surplus water as 
at 5/. 15s. (8/. 15s., less 3/. for | coking ; secondly, the heat to vapourise the water in the | steam; the largely increased condensing power to con- 
acid, labour, steam, stores, | fuel ; thirdly, the heat to raise the escaping gases to the | dense the water vapour in the gas from the ovens; the 
&e) ... ee we PT boo fat temperature at which they leave the oven ; fourthly, the | deterioration of the refractory lining of the ovens, which 
Light oil, 3.3 gallons per ton | heat necessary to break up the fuel into its constituent | is greatly hastened by damp fuel ; slower working, that 
at 6d. (74d. less 24d. for hydrocarbons. With regard to the former, the following is, a smaller output of coke per oven; and, lastly, the 
labour, oil, stores, &c.) 8 5 0 statement shows the heat carried away by water in fuel dilution of the ammonia liquor by the surplus water, so 
19 9 6 containing 4 per cent. of combined water, and 4, 8, and | that a considerably increased outlay is required, and 
—_——— 12 per cent. of added water, the latter being a common additional expense in working incurred in dealing with 
30 7 6 percentage : | the large volume of weak ammonia liquor. 


— CHARGING 


OC» 


Gas 
imeeT 





Note.—Nothing has been allowed for establishment 
charges or for depreciation. The finished benzols have 
been calculated in the terms of light oil for sake of con- 
venience, and the figures are from actual practice. 

Of the net profits obtained, coke and steam yield about 
36 per cent., and the by-products 64 per cent. The cost 
of a beehive oven to produce 7 tons of coke per week will 
be about 60/. 

A retort oven to produce 25 tons of coke per week, 
with full complement of chemical plant to recover the 
products mentioned, including 90 per cent. and 50 per 
cent. benzols and solvent naphtha, will cost about 800/. 
when 50 are erected together. Therefore, to make the 
same quantity of coke as the retort oven, there are re- 
quired : 





: . S a dd. 
3¢ beehive ovens, costing ... — 214 0 0 
Add proportion of boilers and chim- 
ney (90 beehive ovens require at 
least two large Lancashire boilers): 
" ae F 
Boilers... .- 630 0 0 
Setting boilers 100 0 0 
Chimney 250 0 0 
if 
~~ cm 888 
00 ; 
254 0 0 


The cost of the retort ovens and chemical plant per 
oven over beehive is, therefore, 546/. 

The net revenue per oven per annum in by-products at 
present prices is 35 tons fuel per week x 50 weeks = 
1750 tons at 197. 9s. 6d. per 100 tons as above, 340/. 16s. 3d. 

Variations of this figure will, of course, be governed 
by the quality of fuel used and the market prices of resi- 
duals. Since retort ovens were first introduced great 
improvements have been made in the construction, but 
most modern retort ovens are in shape similar to the oven 
shown in the accompanying engraving. They are long, 
narrow, horizontal chambers, in some cases 33 ft. long 
and as high as the refractory material employed will stand, 
a convenient height being about 5 ft. 6 in. The width of 
the ovens is varied to suit the fuel under treatment. As 
a general rule, highly bituminous coals require a wide 
oven, and consequently comparatively slow coking to get 


the best results, Coals low in volatile matter require 
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Taking a coal with 35 per cent. of volatile matter, 
including 4 per cent. of chemically combined water, the 
products from 100 kilogrammes of this coal, when coked 
without added water, leave the oven at about 400 deg. 
ems and have to be cooled down. They are composed 
thus: 


Kilogrammes. 
(1) Superheated water vapour at 
400 deg. Cent. ... ae oe 4 
Gaseous products at 400 deg. 
Cent... aN ne na 3l 
35 


If this coal had 4 per cent. of added water, the compo- 
sition would be in 104 kilogrammes : 


Kilogrammes. 
(2) Superheated water vapour at 
400 deg. Cent. ... a is 8 
Gaseous products at 400 deg. 
Cent. ee os Ses 31 
39 


If with 8 per cent. of added water, the composition 
would be in 108 kilogrammes : 


Kilogrammes. 
(3) — water vapour at 400 
eg. Cent. sis ae se 12 
Gaseous products at 400 deg. 
Cent. or Rae ci oe 31 
43 


If with 12 per cent. of added water, the composition 
would be in 112 kilogrammes : i 
Kilogrammes. 


(4) aeons water vapour at 400 


eg. Cent. As ee <f 16 

Gaseous products at 400 deg. 
Cent. an de i so 31 
47 


Now, to determine the quantity of heat which leaves 
the oven in each of the cases referred to: 
Calories. 
1 kilogramme of water at 16 deg. 
Cent. to steam at 100 deg. Cent... 621 
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In connection with the percentage of water in the fue 
and its detrimental action in the coking operation, in 
| Belgium, at the present time, there are many works 
| engaged in coking fuel where the percentage of volatile 
matter is not more than 16 per cent. Consequently, the 
| gas obtained from this fuel is comparatively limited in 
| volume. By providing against radiation from the ovens, 
| and introducing the fuel in as dry a state as possible, no 
difficulty has been found in coking these fuels with their 
own gas and profitably recovering the by-products. 
When using richer coals, especially if they are dry, there 
is always a large surplus of gas which can be employed 
in any desirable way. It is used in England after puri- 
fication for lighting the works, or, as it has a high calo- 
rific value, it is eminently suited for gas engines. 

The points to be observed in a retort oven with recovery 
of by-products are—first, that all parts of the oven, as far 
as possible, should be capable of examination. Second, 
that it should be possible to observe the heating flues on 
either side, so that the regulation of gas and air supplies 
can be properly controlled. Third, the highly-heated 
lining should be independent of the main structure, so 
that it may be renewed when necessary, and not used for 
carrying the upper portion of the oven. The construc- 
tion shown on 7 engraving herewith will make it plain 
that the channel bricks have only their own weight to 
support, consequently the sides can be made thin and the 
heat rapidly transmitted. 

The whole efficiency of a recovery oven is dependent on 
the fact that all the gas liberated during the coking of 
the fuel is drawn off and treated for tar, benzol, ammonia, 
&e., before it is returned to burn in the heating flues of 
the ovens, and therefore it is of the utmost importance 
that the oven chamber itself, while heated by the flues 
mentioned, should be kept entirely separated from these 
flues, otherwise the gas, instead of passing into the hy- 
draulic main and through the various processes, will 
enter the heating flues and pass direct into the chimney. 
Ovens with horizontal flues are capable of being observed 
through their whole length and leakage detected, but 
ovens with vertical flues cannot be so inspected 

By-Products.—It has been shown that by-products at 
present prices can be profitably recovered in coking fuel. 
The question arises as to what the effect of the general 
recovery of by-products would be on prices in the United 
Kingdom. ’ . , 

The demand for tar and its principal constituent pitch 
is likely to increase very considerably. The production 
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of sulphate of ammonia in the United Kingdom for the 
years 1896 and 1897 was: 


1896. 1897. 

Tons. Tons. 
Gas works ... 127,498 132,724 
Tron works ... 2 16,511 17,775 
Shale works rs =~ 37,822 37,153 

Coke ovens, producers, and 

carbonising works 9,078 10,624 
Total... 190,909 198,280 


Of this only part of 10,624 tons was made from retort 
ovens (see the report of H.M. Inspector under the Alkali 
Act). In spite of this large production, prices towards 
the end of 1897 showed a considerable rise. It is quite 
true that sulphate of ammonia since early in the eighties 
has fallen in value ; but so has sulphuric acid, which re- 

resents at least 50 per cent. of the cost of manufacture. 

t is a matter of fact that when sulphate was 7/. per ton 
early in 1897, many of the nitrate of soda mines in Chili 
were closed owing to the consequent low prices of nitrate. 
The production of nitrate amounted in 1897 to 1,020,000 
tons, of which 107,000 tons were imported into the United 
Kingdom. There is therefore room, with the margin of 
profit I have spoken of, to extend the trade in sulphate 
of ammonia to almost an unlimited amount, and replace 
nitrate of soda. The tendency of gas works to extend by 
water-gas plant, without production of ammonia, helps in 
the direction I have spoken of. 

The hydrocarbons, generally known as the benzol series, 
are the base of the aniline dyes. In the eighties, when 90 
per cent. benzol was selling at 15s. to 1/. a gallon, it paid a 
gentleman near Manchester to put up works outside the 
borough, where gas was sold at a cheaper rate, for the ex- 
traction of benzol from the town gas, and to burn the gas 
from which the benzol had been extracted to waste. Even 
as late as September, 1896, 90 pe: cent. benzol was selling 
at over 5s. per gallon. The other great use for benzol is 
the enrichment of illuminating gas, and I have it on very 
good praggenses Peg one volume of benzol is equivalent, 
from an enriching point of view, to nearly 24 volumes of 
light petroleum spirit. Therefore a gas maker could 
afford to pay nearly 2} times the price of light petroleum 
spirit for 90 per cent. benzol for enriching purposes. 
When it can be obtained at this figure, the consumption 
of benzol will be almost unlimited. In the future, with 
the large production of benzol that is likely to take place, 
the extravagant prices that have obtained at times in the 
past will probably be modified, and a more regular, and 
at the same time sufficient, price will be obtained to pay 
liberally for its collection. 

Steam must also be considered as a by-product. The 
heated gases leaving the ovens are conducted into a main 
flue, and before they pass into the chimney their tem- 
— is reduced by passing them through the flues of 

oilers arranged in series with the chimney. In this way 
without any of the coke, which in the beehive oven com- 
monly amounts to 10 or 15 per cent., being burnt inad- 
vertently by the admission of air, 1} lb. of water are 
evaporated to steam at 100 lb. pressure per pound of 
coke made. The value of the heat thus available is cal- 
culated by assuming that 1 lb. of fuel will evaporate 7 lb. 
of water, and from the cost of the fuel that would have 
been used to evaporate the amount of water spoken of 
the value of the steam is determined. It may be that a 
large portion of this steam is employed in actuating the 
machinery necessary for the retort ovens, such as ex- 
hausters, stills, pumps, &c., but in determining the value 
of the by-products in the statement given, the cost of 
steam has been allowed for. 








Dursan.—The harbour defences are to be increased by 
the addition of two 9-in. guns on the Bluff, and probably 
two quick-firing guns on the north pier and breakwater. 





Prorosep New BripcGE IN CoPENHAGEN.—It is pro- 
= to replace the old ‘‘ Langebro,” which connects 

openhagen with Christiansham, on the island of Amak, 
with a new swing bridge, the cost of which is calculated 
at 65,000/., and which is to be supported by nine pillars. It 
is proposed at present to deepen only one of the apertures 
of the swing-bridge to 22 ft., although everything is to be 
so constructed that also the other side can made 
navigable to that extent. The carriage road on the fixed 
meson of the bridge will be 28 ft. wide; on the swing 
bridge there will be two carriage roads of 13 ft. each. It 
is proposed to use electricity for the opening and closing 
of —— Wood pavement on concrete is recom- 
mended. 





DanisH Suriprinc. — The United Steamship Com- 
pany, of Copenhagen, has just increased its capital by 
5,000,000 kr., and appears altogether to be in a flourishing 
condition. At the beginning of the present year the 
company possessed 115 steamers, with an aggregate ton- 
nage of 55,967 registered tons. According te the report for 
1897 the American trade is becoming more and more im- 
portant ; the company has half a dozen steamers tradin 
regularly between New Orleans and Newport News | 
Copenhagen, but contemplates building several new 
Steamers of about 6000 tons for this trade. The Black 
Sea trade suffers from the competition with the sub- 
sidised Russian volunteer fleet. It would not be a mis- 
fortune should this trade be abandoned, as the steamers 
could then be used in the Mediterranean trade, for 
which more tonnage is required, and for which two 
new steamers of 1500 tons have been ordered, &c. The 
gross profit for 1897 exceeded that of the previous year 
with about 30,000/.; the net proceeds amounted to about 
160,000/., 62,0007. were added to the renewal fund, and 
24,0007. to the insurance fund, &c. The shareholders 
received a dividend of 10 per cent. 








THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society, held on June 24, 
Mr. Walter Baily in the chair, Professor Carus-Wilson 
exhibited an apparatus to illustrate the action of two 
electric motors, coupled in such a way as to admit of their 
rotating at different speeds. The two shafts are placed 
in line, and each is fitted with a bevel-wheel gearing into 
an intermediate wheel. The axis of the intermediate 
wheel is at right angles to the line of the motor-shafts, 
and is free to rotate in a plane at right angles to that line. 
The motors can be made to rotate at different speeds by 
altering the strength of the magnets of either or both. 
The motion of the intermediate wheel depends upon the 
difference of the two speeds, or upon their mean, accord- 
ing to their relative directions of rotation. A simple 
graphic construction enables the action to be predeter- 
mined for any given load on the intermediate wheel. 
Calling the two motors A and B, and the intermediate 
wheel C, lines can be drawn on a base of current, to 
represent the speeds and the torques for each motor. If 
the motions of A and B are in the same direction, the 
load or torque is the same on each, and of similar sign. 
Hence, as the load on the wheel C is increased, the speeds 
of A and B tend to become equal (if A had been running 
faster than B); and for a certain load on OC, the speeds 
of A and B will be equal. If the load on C is 
further increased, B will run faster than Also 
there will be a certain value for the load on C at 
which the motion of A will reverse. A further increase 
of the load on C will bring C to rest, A and B then 
rotating at equal speeds in opposite directions. When 
the load on C is nothing, let the motors rotate in opposite 
directions, A running faster than B. The motion of C 
now depends upon the difference of speeds of A and B. 
When a load is put on C, the motion of A is retarded, 
while that of B is assisted, hence B takes less current 
and A takes more. The torques on the two motors, due 
to the load on C, are now of equal amount, but of oppo- 
site sign. As the load on C is increased, the speed of A 
is reduced, and that of B increased until the two are 
equal, and C comes to rest. B is now acting as a gene- 
rator, and sending current into A. If the load on C is 
simply that due to friction, the process cannot be carried 
further. But if the load on C is reversed, the speed of 
B becomes greater than that of A, and the motion of C is 
reversed. In the steering gear designed by the Union 
Electricitiits Gesellschaft, the intermediate wheel is 
made to actuate a rudder by differential action. The 
motion is reversed by making the speed of one motor 
greater or less than that of the other. 

Mr. Quick then exhibited Weedon’s apparatus for the 
measurement of the expansion of solids. This method is 
claimed to be independent of knowledge of optics on the 
part of the student. The expansion is read directly by 
means of a pair of micrometers. Precautions are taken 
to prevent errors due to radiation. 

Mr. Lehfeldt asked what precautions were taken to 
prevent the movement of the micrometer supports. 

Mr. Stansfield described 1 form of apparatus in use at 
Chelsea Polytechnic; it was a simple contrivance, in 
which changes of length were measured by a micrometer. 

Mr. Quick, replying, thought the instrument referred 
to by Mr. Stansfield presup a knowledge of optics. 

Mr. Lefeldt then read a paper by Dr. Donnan on the 
“*Theory of the Hall Effect ina Binary Electrolyte.” In 
1883 Roiti investigated the subject of a possible Hall 
effect in electrolytic solutions. He failed to obtain any 

sitive result. ntly the question has been examined 
by Bagard, who noticed certain effects in aqueous solu- 
tions of zincic and cupric sulphates. Meanwhile, negative 
results have been obtained by Florio. The author, there- 
fore, discusses what effect might be expected of theory, on 
somewhat the same lines as those of Van Everdingen, 
Jun., taking a more general case. So far as the pre- 
sent discussion goes, the author’s theory is wholly in 
favour of the negative results of Roiti and Florio. It 
would appear that Bagard measured a phenomenon not 
contemplated by the theory as stated in the present treat- 
ment. Van Everdingen originally supported the positive 
results of Bagard; but his work, unfortunately, was 
rendered incorrect by the accidental omission of a 
numerical factor. He has since discovered the slip in his 
calculations, and now agrees with the author’s conclusions. 

The chairman proposed votes of thanks to the authors, 
and the meeting adjourned until October, this being the 
last of the session. 








AUSTRALIAN Coat.—The exports of coal from New- 
castle, New South Wales, in the first quarter of this year 
amounted to 589,370 tons, as compa with 576,075 tons 
in the a period of 1897. The exports to Vic- 
toria in the first quarter of this year amounted to 134,575 
tons ; to South Australia, to 68,395 tons ; to New Zealand, 
to 57,231 tons, and to Chili, to 67,941 tons. 


RAILS INTHE UNITEDSTaATES.—Last year was a good time 
for American rail manufacturers. The aggregate output 
of the year was 1,647,892 tons, as compared with 1,122,010 
tons in 1896, showing an increase of 525,882 tons, or 46 

rcent. The total of 1,647,892 tons included li ht and 

eavy rails and street, electric, and mine rails. The total 
roduction of Bessemer steel rails in the United States 
last year was 1,644,520 tons, against 1,116,958 tons in 
1896. Of the production of 1897, Pennsylvania turned 
out 1,027,996 tons, as compared with 674,096 tons in 1896, 
while Illinois and other States made 616,524 tons, as com- 
red with 442,862 tons in 1896. Ten States made rails 
ast year, viz., Pennsylvania, Maryland, Alabama, Ten- 
nessee, Ohio, Illinois, Wisconsin, Colorado, Wyoming, 
and California. All these States made Bessemer steel 
rails, except Tennessee, Alabama, and Wyoming. 








SPECIFIC-GRAVITY TESTS OF CAST IRON. 


THE experiments described below were conducted by 
Mr. Thos. D. West at the request of Captain Henning, of 
Berlin, and were presented with other of his writings to 
the German Foundrymen’s meeting held in Berlin, 
February 7, 1898, 

“To obtain specific-gravity tests of small roll castings, 
as ———— by Captain Henning, having one end chilled 
and the other grey when inserted vertically in a bath of 
metal, having a similar composition when solid, the fol- 
lowing plan was adhered to. I cast rolls about 12 in. 
long by 23 in. in diameter, 6 in. of which were cast in an 
iron mould and 6 in. in sand, formed both together by 
reason of having the iron mould in the bottom and sand 
formed on top of it, encased in a wooden frame. Accom- 
panying these several combined chill and _sand-roll cast- 
ings, I cast rolls 6 in. long in an iron mould and some in 
all-sand mould, the two moulds being separate, with the 
same ladle of iron, thus giving three distinct bodies to 
test the gravity of the same iron. In the first two cha- 
racters of mould mentioned, I cast a rod of }-in. iron 
about 4 ft. long. These rods I marked off with chalk at 
spaces 6 in. apart, so that when the rolls were immersed 
in the metal, I could tell by the chalk marks how far 
each sank and their action in raising, as their ies en- 
large by reason of inc temperature. The com- 
bined half chill and sand rolls (the chilled part being the 
lower end) would sink about 1 ft. below the surface, to 
stay vertically at this depth about one minute, when the 
}-in. rod would show that the roll was rising to gradually 
assume a diagonal position to the surface, which finally 
left the roll in a position to display the sand part of the 
casting, poe the chilled body slightly covered with 
the liquid metal. 

‘*In testing the specific gravity of the chilled rolls, they 
would, upon being first immersed, sink about 30 in. below 
the surface, holding this — for several minutes, 
when they would gradually rise to assume a position 
barely visible at the metal’s surface. In testing the 
gravity of the all-sand rolls, they would, upon being first 
immersed, sink slightly below the surface, for the first 
half minute, when they would gradually rise to protrude 
above the surface about % in., whereas the chilled body 
was barely visible. These tests were made with an iron 
having silicon about 1.60, sulphur .04, phosphorus .09, 
and manganese .50. Had the composition of these rolls 
been such as to eee a harder iron, or one chilling all the 
body of the roll when cast in an iron mould, than the 
above combination of metalloids would produce, then the 
effects of the experiments would have been such as to 
have made the chilled bodies sink deeper, and to maintain 
a level 12 in. or more below the metals’ surface at the end 
of their extreme rise in temperature. These experi- 
ments, combined with those shown in my second ron 
the ‘‘ Comparative Fusibility of Foundry Metals,” demon- 
strate that the question of specific gravity of cast iron is 
dependent upon its rate of cooling ; as with the same iron 
a casting can be poured that, by rapid cooling, would give 
it a density to sink far below the surface to stay down, 
and be invisible ; whereas, by slow cooling, the same iron 
will almost instantly assume a buoyancy to protrude its 
body above the surface of the molten metal, thus demon- 
strating that the question of specific gravity of cold iron 
in molten metal, requires a different consideration than 
has ever heretofore been accorded the subject by other 
writers.” 








Russtan Coat.—The owners of collieries in the Donetz 
Basin propose to exhibit at the Paris Universal Exhibi- 
tion of 1900 a pyramid formed of all kinds of Donetz coal. 
The pyramid will be accompanied by ~— plans, photo- 
graphs, and statistical data in French. The exhibit will 
entail an estimated expense of 35,000 roubles. 





AFRICAN PopuLATION.—In the Transkei, Tembuland, 
and Pondoland, European population has increased from 
9805 to 10,079 since the last Native Affairs report, and the 
native population from 558,561 to 575,405. In Griqualand 
East the Europeans have increased from 4979 to 5080, 
and the natives from 161,315 to 170,681. There is a de- 
crease in Bechuanaland. 





Biast-FURNACES IN THE UNITED StaTes.—The number 
of furnaces in blast in the United States at the commence- 
ment of June, 1898, was 190, as compared with 191 at 
the commencement of December, 1897 ; 146 at the com- 
mencement of June, 1897 ; 147 at the commencement of 
December, 1896; 194 at the commencement of June, 
1896 ; 242 at the commencement of December, 1895 ; and 
172 at the commencement of June, 1895. The weekly 
productive capacity of the furnaces in blast was as follows 
at the dates named: June, 1898, 225,398 tons ; m- 
ber, 1897, 226,024 tons; June, 1897, 168,380 tons; De- 
cember, 1896, 142,278 tons; June, 1896, 182,220 tons; 
December, 1895, 216,797 tons; and June, 1895, 157,224 
tons. Of the furnaces in blast at the commencement of 
June this year, 170 were worked with coke and anthra- 
cite, and their aggregate weekly productive capacity was 
218,636 tons. It will be seen that the productive capa- 
city of all classes of furnaces in blast is still greatly in 
excess of the corresponding total, 12 months since, two 

ears since, or three years since. The weekly production 
ss moved on as follows month by month this year: Janu- 
ary, 226,608 tons; February, 228,338 tons ; March, 234,430 
tons; April, 233,339 tons ; May, 234,163 tons; and June, 
225,398 tons. The stocks of pig, sold and unsold, in the 
United States, at the commencement of June this year, 
amounted to 823,382 tons, as compared with 841,524 tons 
at the commencement of May, 818,008 tons at the com- 
mencement of April, 798,694 tons at the commencement 
of March, 776,284 tons at the commencement of February, 
and 736,366 tons at the commencement of January. 
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LAUNCHES AND TRIAL TRIPS. 


THE steel screw steamer Plencia, built by Sir Raylton 
Dixon and Co., Cleveland Dockyards, Middlesbrough, 
was taken out to sea for her official trials on the 16th ult. 
Her principal dimensions are: Length, 299 ft. ; beam, 
42 ft, ; depth moulded, 20 ft. 3in.; with a deadweight 
carrying capacity of about 3500 tons on a light draught of 
water. Triple-expansion engines have been fitted by 
Messrs. Blair and Co., Limited, of Stockton-on-Tees, 
having cylinders 224 in., 364 in., and 60 in. in diameter 
by 39 in. stroke, with two large single-ended boilers 
working at 160 lb. pressure. The trial trip was successful. 





The new twin-screw steamer Regele Carol I., which 
the Fairfield Shipbuilding and Engineering Company, 
Limited, have built for the Roumanian States Railways, 
ran her official trials on the 16th ult. in the Firth of 
Clyde. The trials consisted of six hours’ steaming at 
full speed, with six runs over the measured mile at Skel- 
morlie. In the six runs a mean wee of 19 knots per 
hour was attained. This is considerably over the speed 
guaranteed by the builders. After running the mile the 
vessel steamed to Ailsa Craig and back to Gourock. e 
day was delightfully fine, and the cruise, both as a cruise 
and as a test of the ship’s capabilities, was in every way 
a success. The new steamer is intended to open a new 
line from the Continent, which will connect directly from 
London and Paris to Constantinople, and thence to 
Alexandria. The Roumanian Governmert started this 
service three years , and shortly afterwards bought an 
Italian vessel, which has since mn running between 
Constanza and Constantinople. The success of the ven- 
ture was such that the Government decided to extend the 
line to Alexandria, and the Regele Carol I. is meant to 
take up this new work. Through communication direct 
from Paris and London will connect with the vessel at 
Constanza, after which there will be a fine voyage of 12 
hours, passing through the beautiful scenery of the Bos- 
phorus. In anticipation of the reception of the King and 
Queen of Roumania at Bucharest, the vessel has been 
fitted out with a special installation of electric light. 
About 300 lights have been placed all over the decks, 
carried from the bows right along the masts and sides, and 
throughout the dining saloons, where the Royal party will 
be received. These illuminations have been displayed for 
several nights back, as the vessel lay at the Tail of the 
Bank, and have been seen to fine advantage from both 
sides of the firth. Special engines and dynamos have 
been placed on board for this temporary installation. 
This vessel is fitted out internally in a most sumptuous 
style. On the shade deck is the music saloon, in satin- 
wood, elaborately carved and gilded. The carving is a 
feature of this saloon, the work being all done out of 
solid wood. Adjoining the music saloon are two suites 
of apartments specially fitted for receiving the Royal 
party. They are in satinwood, with satinwood dado, 
white enamelled walls, and tapestry panels. On_ the 
main deck is the smoking-room, which is fitted in 
mahogany, with satinwood panels and ceiling, and richly 
upholstered in morocco. the ladies’ boudoir is also on 
the main deck. It is beautifully finished in Louis XV. 
style. The first-class cabins are situated on the main 
and shade decks, the second-class on the lower deck, but 
entered off the shade and main decks, with the main deck 
entrance forming a comfortable lounge, and the third- 
class accommodation is situated aft in two large apart- 
ments. The first-class dining saloon is on the main deck. 
Her general dimensions, it may be added, are: Length, 
365 ft.; breadth, 42 ft. 3 in.; deoth, 29 ft. 2 in.; and 
tonnage, 2600 gross. Triple-expansion engines have 
been supplied by the builders. 


The Tyne Iron Shipbuilding Company, Limited, of 
Willington Quay-on-Tyne, launched on the 18th ult. a 
steel screw steamer built for the Stag Line, Limited, of 
North Shields (Messrs. J. Robinson and Sons, managers). 
The vessel, which is named Clematis, is of the followin 
dimensions, viz.: Length, 345 ft.; breadth, 46; riven | 
moulded, 27 ft. 2 in. ne engines, which are to sup- 
plied by the North-Eastern Marine Engineering Com- 
pany, Limited, are of the triple-expansion type, having 
cylinders 23 in., 384 in., and 64 in. in diameter by 42 in. 
stroke and working at a pressure of 180 Ib. 


Messrs. D. and W. Henderson and Co., Partick, 
launched, on the 20th ult., a large steel screw cargo 
steamer constructed for Messrs. Harris and Dixon, 
London, under the syperintendence of Mr. H. M. Rogers, 
consulting engineer to the company. The vessel is in 
length between perpendiculars 375 ft.; breadth, 50 ft. ; 
with a depth of 28 ft. 8 in., having a tonnage of 
about 4400 tons. A set of triple-expansion engines will 
be supplied and fitted by the builders, having cylinders 
25 in., 41 in., and 67 in. in diameter by 4 ft. stroke. The 
vessel was named Onslow. 











Messrs. Ropner and Son, Stockton-on-Tees, launched, 
on the 20th ult., a steel screw steamer of the following 


dimensions: Length between perpendiculars, 325 ft. ; 
breadth extreme, 48 ft. ; depth moulded, 24 ft. 3in. The 
steamer has nm built to the order of Messrs. Watts, 


Watts, and Co., of London. She has a double bottom on 
the cellular principle for water ballast, and will carry 
about 5050 tons deadweight on Lloyd’s freeboard, on a 
light draught of water. She will be fitted with a set of 
ire -sequneion engines ~ Messrs. Blair and Co., 
Limited, having cylinders 234 in., 39 in., and 64 in. in 
diameter by 42 in. stroke, two steel boilers 15 ft. 3 in. by 
10 ft. 3in., of 160 lb. working pressure. The steamer 
was named Romford. 





on-Tyne, launched on the 21st ult. a large steel derrick 

mtoon, built to the order of Messrs. W. Cory and Son, 

imited, London. This pontoon, which is 500 ft. long, 
47 ft. 6in. extreme width, and 12 ft. 6 in. moulded depth, 
is to be — on the Thames for the discharging and 
loading of coal, and when finished will form one of the 
novel sights on that river. The pontoon, which is 
shipshaped at the ends, with a poop at either end, has 
four lines of rails running nearly the entire length of the 
structure. On the outside, or stream side, on which the 
steam colliers are to lie, there are to be nine hydraulic 
grabs with weighing machines attached, running on one 
pair of rails. ith these grabs the coal is to be taken out 
of the colliers (which can lie two at a time alongside), be 
weighed and the weight registered, and then swung round 
and discharged into nine shoots which travel on the other 
pair of rails. These shoot the coal into barges floating on 
the opposite side of the pontoon. These barges deliver 
the coal all round London wherever there is a waterway. 
The a is extensively subdivided into compartments, 
and a double bottom throughout about two-thirds of 
its length. The hydraulic power is supplied by three 
mae pumping a and a large accumulator is placed at 
each end, In addition to the nine hydraulic grabs there 
are six powerful hydraulic warping capstans and rollers 
for warping the barges into position. This hydraulic 
work is to be supplied by Messrs. Tannett, Walker, and 
Co., of Leeds. Steam is supplied to the aenemainn, 
seg &c., by four large marine-type boilers. Powerful 

uplex ballast and bilge pumps are fitted for pumpin 
from every compartment. Large charcoal filters are fitted 
for filtering the river water used in connection with the 


hydraulic plant, and the waste water from the cranes is | }, 


filtered and returned to the main supply tank. There is 
a complete set of workshops on board, so that all repairs 
can be attended to by the staff on board, such as car- 
penters’ shop, smiths’ shop, platers’ shop, fitting shop, 
iron stores, wood stores, rope stores, and general stores, 
occupying a large compartment. A large kitchen 
with range and grill and separate dining-rooms are pro- 
vided for the coalies, meters, engineers, lightermen, &c., 
and a handsome room is fit up for the directors’ 
meetings. There are also private cabins for the engi- 
neers and captainin charge, The pontoon will be moored 
in the Thames by four large 2}-in. mooring chains at each 
end attached to specially constructed screw piles in the 
bed of the river, and special heavy cable stoppers, each 
weighing about 7 tons, are provided for fixing the chain 
on board, The whole derrick is lighted throughout with 
electric light, and the current for the lights on the grabs 
and shoots is taken off a traveller attached to the rails on 
which they travel. Portable cables are also provided for 
lighting the holds of vessels discharging alongside. The 
pontoon has been built to the designs of Mr. H. Shoosmith, 
the company’s engineer, and has been superintended 
during construction by him and his assistant, Mr. S. P. 
Coaker. The builders found it would be dangerous to 
launch such a long shallow structure in the usual way, 
viz., in the direction of its length, and it was therefore 
laid down broadside on to the river and launched thus. 
The first plate of the bottom of this pontoon was placed 
on the blocks February 2, 1898, and the building of this 
large structure has therefore taken about 44 months, 
which is a very creditable performance. The pontoon has 
been so designed that cranes of special construction are 
capable of lifting 7 tons each without — an undue 
inclination of the vessel, and these will operate the grabs 
holding 2 tons of coal, and with suitable ships as much as 
800 tons per hour will be weighed and transhipped from 
steamers to river lighters. 

The s.s. Guernsey, which is the fortieth turret-deck 
vessel afloat, was launched from the yard of Messrs. 
William Doxford and Sons, Limited, of Sunderland, on 
June 21, She is built to the order of Messrs, A. 
Hanson and Co., of Copenhagen. Her dimensions are 
365 ft. by 50 ft. by 29 ft. weight capacity, 6800 
tons. She has tri-compound engines with cylinders 26 in., 
43 in., and 70 in. in diameter by 45 in. stroke. Two 
boilers, working at 180 Ib. pressure, fitted with forced 
draught, are being provided. 


The steam yacht Roseneath, built for the Earl of Cavan, 
K.P., by Messrs. J. G. Fay and Co., Southampton, com- 
pleted her steam trials on the 22nd ult. The dimensions 
are 125 ft. by 17 ft. 6in. by 11 ft. 6in. The contract 
speed was 12 knots for four hours’ continuous running, 
and the speed obtained was fully a mean of 13 knots. The 
engines, which are of the triple-expansion type, and have 
cylinders 104 in., 174 in., and 29 in. in diameter by 21 in. 
stroke, worked without a hitch. 

The new steamship Kasuga Maru, built by Messrs. 
R. Napier and Sons, Limited, for the Nippon Yullu 
Kaisha (Japan Mail Steamship Company), has completed 
a series of speed and consumption trials on the Firth of 
Clyde, and has fully implemented all the conditions of the 
contract. The Kasuga Maru is the first of three steel 
screw steamers the builders have on hand for the com- 
pany, and has been specially designed to meet the _re- 
quirements of their Japan and Australian service. The 
—— dimensions are: Length, 375 ft.; breath, 44 ft.; 


_ 27.8 ft.; with a to t forecastle, long bridge, 
fu p, and partial shade deck, and constructed with a 
cellular double bottom for water ballast. Accommoda- 


tion has been provided amidships for the first-class pas- 
sengers, and as the steamers are intended to trade in 
tropical climates, the commodious state-rooms have been 
placed on the upper deck, which admits of perfect ven- 
tilation, and are furnished with the latest improvements 
for the comfort of the passengers. Above, on the bridge 
deck, are dining-saluon, music-room, and smoking-room, 





Messrs. Robert Stephenson and Co., Limited, Hebburn- 





in polished oak, and fitted with swivel side-lights, electric 


fans, &c., the ventilating arrangements having had 
special attention. Overhead the boat-deck forms an 
admirable shelter to the spacious promenade on the 
bridge, and on it are situated the chart-room, captain’s 
and officers’ cabins. The second-class accommodation 
(scarcely inferior to the first) is in the poop, with a large 
dining-saloon, comfortable smoking-room, and roomy 
state-rooms ; while spacious quarters for emigrants are in 
the ’tween decks. The machinery consists of a set of 
joes [rg my engines, having cylinders 29 in., 48 in., 
and 79in. in diameter by 54 in. stroke, with two double and 
one single ended boilers for a working pressure of 185 Ib. 





Frencu Coat-Mrninc.—The extraction effected by the 
Anzin Coal-Mining Company last year amounted to 
3,132,747 tons, as compared with 3,032,130 tons in 1896 
and 2,978,752 tons in 1895. Seven years previously—that 
is, in 1888—the output was 2,595,581 tons. It will be 
seen that the company’s production is steadily expand- 
ing, The company made 289,793 tons of coke and 191,959 
tons of briquettes last year. In 1888 the corresponding 
production was: Coke, 218,388 tons, and_ briquettes 
203,708 tons. The balance available for dividend last 
year was 230, 400/. 





NEWFOUNDLAND CoaL.—Coal seams at Grand Lake, 
Newfoundland, are being investigated by Messrs. Reid, 
who have obtained from the Colonial Goverment great con- 
cessions of lands and _privil on the island. The best 
seam found thus far, is on Aldery Brook. This seam is 
described as 4 ft. wide, as being traceable for half a 
mile, and as showing coal to a depth of 100 ft. in several 
oles made for the purpose of finding its thickness. The 
coal obtained is represented to be superior to Sydney 
(N.S.W.) coal. Several other seams are supposed to be 
equally promising. Messrs. Reid have decided to begin 
operations at once. They will lay a branch from the 
main line of railway to Aldery Brook, a distance of five 
miles, and they will procure all the necessary machinery 
next summer. 





MANITOULIy PeTROLEUM.—There is a possibility that 
the working d¥ petroleum on Manitoulin Island, in the 
northern part of Lake Huron, will be re-commenced. Mr. 
Gibson, of Messrs. Gibson, Nasmith, and Johnson, a 
Pennsylvanian firm, has been in Manitoulin trying to 
make some arrangement for working properties on the 
Indian Reserve, The task is one involving negotiations 
with the red men on the Reserve, and the Department of 
the Interior at Ottawa. As far back as 1865, three wells 
were drilled on the island and a fourth one was started, 
at intervals of about a mile —_ along the south shore 
of Smith Bay. Oil was struck at 500 ft. and was taken 
out in paying quantities, two cargoes being shipped. 
But owing to insufficiency of capital, operations were 
suspended. 





GoLp-MINING IN THE TRANSVAAL.—The progress of 
gold-mining in the South African Republic appears to be 
scarcely receiving the attention which it deserves. The 
astonishing fact is established that during the last five 
years the output has multiplied more than three-fold, 
the output for May having been 365,016 oz., as compared 
with 248,305 oz. in May, 1897 ; 195,008 oz. in May, 1896; 
194,580 oz. in May, 1895; 169,773 oz. in May, 1894; and 
116,911 oz. in May, 1893. In the first five months of this 
year the quantity of gold raised in the Transvaal was 
1,723,717 oz., or at the rate of 4,136,921 oz. per annum. 
The extraction for the whole of 1897 was 3,034,674 07z.; 
for the whole of 1896, 2,281,874 oz.; for the whole of 1895, 
2,277,635 oz.; for the whole of 1894, 2,024,159 oz.; and for 
the whole of 1893, 1,478,473 oz. It will be seen that the 
rate of progress in 1897 and 1898 has been far in advance 
of any previous years. The gold extraction of the Trans- 
vaal sustained, of course, a certain check in the early 
months of 1896, in consequence of the Jameson raid; 
but with this exception, there has been a continuous Bi - 
gress for the last 10 years, and _ to this ae it is diffi- 
cult, if not impossible, to assign any limits at present ; 
although there have recently been complaints of a scarcity 
of native labour. 





E.ectric PowER IN THE East MipLanps.—An im- 
rtant inquiry has been pending during the last few days 
aes a Committee of the House of Lords with — 
to a project for distributing electric power in the Kast 
Midlands, principally in Nottinghamshire. The Duke 
of fovea: who has given his adhesion to the project, 
has been examined ‘before the Committee. His Grace 
owns 30,000 acres of land in the now famous Dukeries 
district, as well as large portions of Newark, Tuxford, 
and Worksop, which are all in the area proposed to be 
supplied by the Bill. The Duke of Newcastle stated 
Seles the Lords’ Committee that it had been pod secon 
and that of his predecessors to develop the and 
other resources of the family estate to the utmost of his 
ower ; his grandfather was known as ‘“‘the Crimean 
uke,” being the first landowner to pierce the mesian 
limestone, and bore for coal in the Worksop district. 
His Grace added that this enterprise on the part of the 
Newcastle family had had enormous results, as the pro- 
duction of the Nottinghamshire coalfield was now counted 
by millions of tons annually, and was ay wg A increasing. 
He was now anxious to secure, both for the coal industr 
and for the tenants on his property generally, the ad- 
vantage of a cheap supply of electric light and electric 
wer. He also thought that the project before the 
mmittee would have the effect of leading to the estab- 
lishment of factories = his property if it received 
legislative approval. His Grace finally stated that at 
present he lighted Clumber with gas; but on the event 
of the Bill being passed, he hoped to adopt electric 





energy for lighting and other purposes. 
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CompPiteD BY W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 
The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Speck fication is 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent O, Sale 


Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 
The date of the advertisement of the tance of a 


complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 





Any person may at any time within two months from the date of 
the advertisement of the te of a yplete Specification, 
give notice at the Patent opposition to the grant of a 


4) of 
Patent on any of the ee in the Act. 


ELECTRICAL APPARATUS. 


13,236. J.T. Bolton, London. Electric Incan- 
descent Lamp. [4 Figs.) May 28, 1897.—This improved 
electric incandescent lamp consists of an ordinary incandescent 
glowlamp bulb A, into which is inserted a reflector B. This re- 
flector may be moulded with and form one piece with the out- 
side bulb, made of any size, shape, or form, and composed 
of any suitable substance and of any colour. The reflector is, 
however, preferably made of plain fluted glass, which is after- 
wards silvered on the inside; or the reflector may be made in 
white opal glass, and may be moulded or cut in any possible way 





for the purpose of reflecting the light. C are ordinary glow- 
lamp filaments, the ends ing through the sides of the re- 
flector, and then out of the top of the bulb. D are hooks or 
eyes attached to the reflector for supporting the filament or 
filaments, and for keeping the filaments apart when more than 
one filament is contained in one bulb. The improvement claimed 
is the placing of a reflector inside the bulb of an incandescent 
electric glowlamp as described, by so placing the reflector that 
the light is reflected in every possible direction at the same time. 
(Accepted May 25, 1898.) 


14,198. F. S. Worsley, Charlton, Kent. Electric 
Arc Lamps. [2 Figs.] June 10, 1897.—In electric arc lamps 
as at present constructed a dash-pot is used for the purpose of 
damping the movement of the regulating solenoid at the time of 
striking the arc, but this damper is objectionable during the 
feeding of the carbons in the normal working of the lamp. The 
object of this invention is to provide means by which the neces- 
sary damping effect is obtained at the time of striking or opening 
the arc, whilst the feeding of the carbons in the normal working 
of the lamp is not interfered with thereby. According to this 
invention there is provided a device which, during the feeding of 
the carbons in the normal working of the lamp, is inoperative ; 
but which, when the arc is being struck or opened, is so acted 
upon by a part in connection with the feeding mechanism 
that the said device then operates as a damper to prevent the too 
violent movement of the mechanism. An air chamber or dash- 
pot A! formed by a portion of the interior tube A of the solenoid, 
or by a continuation thereof, contains a piston or diaphragm B 
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with which the core C of the solenoid D comes in contact when 
the arc is being struck or opened so that the air in the chamber 
Al is compressed, and acts as.a damper of the movement of the 
core, and consequently of the feeding mechanism. The piston or 
diaphragm B follows the return movement of the core C only 
sufficiently to be in readiness for the next operation ; so that, as 
shown in Fig. 1, the core is independent of it during the normal 
feeding of the lamp. An annular shoulder @ in the tube A serves 
to support the piston or diaphragm out of contact with the core 
C during the normal feeding of the lamp, the said piston or dia- 
phragm coming into operation only when the arc is struck or 
opened, Fig. 2 shows the device as when operated in this 
manner, To insure the return of the piston or diaphragm B, it 
may be provided with a piece of magnetic metal b which, under 
the influence of the current around the solenoid D, will 
attracted, and insure the said return; or this return may be 
effected by a spring adapted to bear on the end of the piston or 
diaphragm B opposite to that on which the core C acts. (Accepted 
May 18, 1898.) 


RAILWAYS AND TRAMWAYS. 


12,079. W. Belcher, -on-Thames, Surrey. 
Automatic Couplings eon and like Vehicles. 


{3 Figs.) May 13, om ag: the underframe G of the carriage 
or truck ismounted a hook A having a spring of any ordinary 
construction upon the inner end of the drawbar A! forming the 


pin or pivot attachment @. To receive the hook ashoe or guiding 
striking-plate B is placed on each carriage end inside the buffers as 
shown in Figs. 1 and 2, this shoe being mounted upon a pivot b 
and shaped somewhat as a fan or a guiding trough, with its incli- 
nation downwards away from the carriage. The shoe is mounted 
upon the outer link end F of the drawbar so that it may receive 
the engaging end of the oppositely placed hook A carried — 
the other carriage. The inclination of the shoe or striking-plate 
B, when in the coupling position, is made such that when the 
hook A from the opposite carriage meets or strikes the inclined 
surface it is guided or caused to slide up the peas and drop 
into the recess or opening at the upper end of the shoe and 
thus engage with the link end F of the drawbar, so as to effect 
an automatic coupling of the carriages or trucks when they are 
brought together, and when the buffers H are slightly compressed. 
To alter the inclination of the striking-plate B a link, or rod C is 











attached to the underside of the plate, and this rod is connected 
to a lever or hand-bar E, which is pivoted to the carriage on its 
underframe. This lever is so arranged and constructed that it is 
free to be moved from each side of the vehicle. The plate can 
thus be placed in the coupling position whenever it is desired that 
the carriages should automatically couple themselves on coming 
together. To release or uncouple the hook A from the link end of 
the drawbar D the hand lever E is moved from either side of the 
vehicle to a sufficient extent to cause the back inclined portion B! 
of the striking-plate B to lift the inner end of the hook A, so that 
it may be raised free from contact with the link end F. Should 
the buffers be compressed sufficiently when the lever E is drawn 
back to relieve the grip of the coupler the hook will free itself 
when the vehicles are drawn asunder, this result being brought 
about by the back inclined portion B! of the striking-plate or 
shoe. (Accepted May 18, 1898.) 


SHIPS AND NAUTICAL APPLIANCES. 


5330. W. Crawford and A. R.Crawford, Glasgow. 
Apparatus for Automatically Clos: Bulkhead 
atertight Doors. [7 Figs.) March 4, 1898.—The apparatus 
comprises a chamber A placed in the lower part of the ship, and 
within which air is confined and is subjec' to compression, in 
the event of accident to the ship, by the rising of the water in the 
bilges, as is indicated at Fig. 1. From the upper end of this 
chamber A a pipe of small bore is led to a metal casing C, within 
which is secured a leather or other diaphragm provided with suit- 
able platesand guiding pins, one of which, when the air pressure 
is sufficient to actuate the diagraphm, acts upon a releasing lever 















































E. According to the present invention this lever E when actuated 
by the diaphragm acts on and withdraws a clutch F keyed upon 
a horizontal shaft G and engaging normally with a bevel wheel H 
loosely centred on the shaft. On the shaft G a pair of spurwheels 
are keyed, which engage with racks I on the bulkhead door J. 
The bevel wheel H is geared to a bevel wheel on a vertical shaft 
L which extends to the deck and can be operated therefrom to 
raise the bullhead door. A handwheel is also provided at the 
lower end of the shaft L and at the side of the door, so that the 
shaft can be there operated to raise the door. A cylinder N is 





hook carrier. This spring-attached bar A! allows of a free move- 
ment of the hook A, which is also free to move vertically upon its 


hollow and secured to the bulkhead at its upper end. This cy 
linder is filled with glycerine or other liquid, and is of larger 
diameter at its top end, or has an enlargement or bye-pass 
formed on it so as to permit of the easier e of the glycerine 
to the other side of the —— at that end of the cylinder, and 
thus allow the door to fall sha: 


y ! ly into its closed tion by the 
acceleration due to gravity. he door is raised by rotating the 
vertical shaft L either from the deck or from below, the p doy 


being, during this operation, thrown into gear with the bevel 
wheel H by a spring or weight. The door, after being raised, is 
prevented from falling by means of a ratchet wheel and pawl on 
the vertical shaft L. When it is desired to close the bulkhead 
doors without employing the air pressure in the air vessel, or 
when the pressure in the air vessel is nil, the clutch F can be 
released from the bevel wheel H from the deck by means of a 
rope, as shown, or by other means. The air chamber A may be 
of sufficient capacity to actuate any number of doors simul- 
taneously and irrespective of position, a metal casing having a 
diaphragm being provided for each door. (Accepted May 4, 1898.) 


TEXTILE MACHINERY. 


9105. G. Paley, Preston, and J. A. Sutcliffe, Black- 
burn, Lancs. Bobbins for Cotton Machinery. [5 Figs.] 
April 9, 1897.—This invention relates to the construction of sheet- 
metal bobbins used in machinery for p' ring cotton and other 
fibrous substances, and has for its main object the strengthening 
of the body part of such bobbins, that is to say, to render them 
less compressible or less susceptible to injury through knocks or 
rough usage. In carrying out this invention the body te) 
the bobbin is formed by inserting a series of thimbles resembling 
flat-bottomed pans (which may be produced by stamping) one 
over the other. Each thimble near its closed end is slightly 
reduced in diameter, leaving a shoulder against which the edge 
of the open end of the adjoining thimble (when slipped or pressed 
on to the reduced pune rests, and the several thimbles at their 
junction with each other are fastened together by soldering. 
The bottom of each thimble has punched through it a central 
hole large enough for the spindle to pass through, thus leaving 
the interior of the bodv part of the bobbin with a series of in- 
wardly projecting flanges resembling and answering the same 
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purpose as the bres eng © rings frequently used in the flues 
of horizontal steam boilers. The top and bottom of the bobbin 
are preferably of wood sheathed with sheet metal fitting within 
or on to their adjoining thimbles and being soldered thereto. 
The flange b is formed when it is originally stamped. c is a 
central hole — through subsequently. In practice the 
flange b is curled over as indicated by solid lines in Fig. 1, and the 
diameter is afterwards reduced under pressure at the lower end 
of the thimble or pan, so as to leave a shoulder d. e¢ is the 
wooden top and f the wooden bottom of the bobbin, in each case 
sheathed with sheet metal g. Instead of attaching the several 
thimbles together by means of soldering, they may be fastened 
together by spinning or closing. The strengthening of the im- 
— bobbin is increased not only by the inner flanges or rings, 
out by forming the several thimbles by the process of stamping 
(which thereby greatly hardens the metal) considerable extra 
strength as well as a true cylindrical form is imparted to them. 
Instead of employing wood for the bottom of the bobbin sheathed 
with sheet metal g, a steel ring h may be employed. (Accepted 
May 18, 1898.) 


13,563. W. H. Lawlor, H. Todd, and W. J. Rankin, 
ena, Ireland. Drying et Spun Yarns. 
(3 Figs.) June 2, 1897.—This invention relates to improve- 
ments in the method of and means employed for drying wet spun 
yarns when cross wound into cylindrical rolls. In drying these 
cylindrical rolls of wet spun yarn they are th led on to steam 
or other heated pipes, and it is necessary for such drying opera- 
tion that the yarns should be formed or wound on metallic tubes, 
preferably perforated. The tubes are too costly to be allowed to 
remain in the rolls. Now the object of this invention is to enable 
the metal tube to be removed from the roll without entanglin 
the yarn, and so permit the yarn being wound from the centre o' 
the roll if so desired. The improvement consists of the use of a 
collapsible metal tube as hereafter described. According to this 
invention a perforated collapsibie metal tube 1 is made of a piece 
of flexible sheet metal bent or curved to the required diameter, 
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which is such that the cdges 2, 2 of the metal sheet do not meet. 
The metal tube 1 is mounted on a winding frame spindle made in 
two , the upper part or half of the spindle rp j a collar 5 
fixed to it, and in this collar 5 is received the end of the lower 
part 4 of the spindle, On each part of the spindle is fixed a flange 
6, and the collapsible tube 1 is carried by the flanges, and the wet 
spun yarn is wound or built thereon in the form ofa cylindrical 
roll. When the roll is completed the spindle is withdrawn from 
either end of the collapsible metal tube 1 which is left inside the 
roll and the latter is then placed on the heated tube or pine for 
ag pu . When the roll is dry the collapsible tube 1 can 
by a slight pressure being applied, so as to lessen its diameter by 





rovided on the door Letween the racks I, in which there is a 
loosely-fitting piston, the rod of the piston being preferably 





bringing the edges 2, 2 nearer together, be easily withdrawn with- 
out in any way damaging its internal bore. For some classes of 
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yarn it may be desirable to cover the metal tube 1 with an outer 
paper tube which will be left inside the bore of the roll when the 
tube is withdrawn. (Accepted May 18, 1898.) 


28,680A. The Flax-Comb: Syndicate, Limited, 
and T. Burrows, London. Noble Combing Machine 
or the Like. [5 Figs.) December 4, 1897.—This invention 
consists of improvements in or relating to the means for neon | 
the fibre into the circular combs of Noble combing machines, an 
in the method and means employed in connection with such dab- 
bing appliances—more especially for use in combing vegetable 
fibres such as flax or china grass. The dabbing device consists of 
a series of plates or strips arranged edgewise on a block or sup- 
port, and of any suitable width or widths and shape, but always 
so as to correspond with and so as to be adapted to enter in the 
spaces between the respective circular rows of teeth i in the comb 
or combs in suchwise that the said plates or strips will not strike 
or touch such comb teeth or pins or in anywise injure same. To 
insure this the ordinary ‘ ploughs” or fixed inclined plates k on 
edge (which are inserted between the rings of teeth on the main 
circular comb in order to lift out the ends of the fibres in readi- 
ness to permit the feeding operation to take place) are mounted as 
usual or in any suitable manner. Then such inclined planes or 
plates are prolonged and descend and extend towards the dabbing 
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device (or separate fixed plates or strips vw d be used if desired), 
and these said strips or plates respectively are fixed and held 
rigidly between the respective circular rows of pins or teeth of the 
main circular comb, so as to insure the said rows of pias or teeth 
being maintained at their proper distances apart. The definite 
position of the parallel rows of pins or teeth is thus insured and 
maiotained, and the said strips or plates forming the dabbing 
device (reciprocated vertically in the usual or any suitable 
manner) are reciprocated always in the same vertical plane. Such 
reciprocating dabbing plates are guided between fixed guide 
plates or waiteg j devices fixed just above the top of the rows of 
pins or teeth of the circular comb in suchwise, and of such a 
character as to guide each of the dabbing plates accurately into 
the space between the rows of pins or teeth. Consequently it is 
thus insured that the said dabbing plates / will thus always accu- 
rately fit or enter between the circular rows of teeth i without 
touching the latter. If desired, the guide plates or guiding de- 
vices aforesaid (through or between which the reciprocating dab- 
bing plates pass) may > fixed and held in between or partially in 
between the circular rows of pins or teeth of the comb. (Accepted 
May 4, 1898.) 


29. . J. Herrin, A. Herrin, W. H. Horner, and 
J. Barker, Burley-in-Wharfedale. Yorks. ‘Fric- 
tional Devices for tting Off the Warp in Weaving 





























Looms. [4 Figs.) December 16, 1897.—This invention has for 
its object the construction of an apparatus by which friction may 
be applied to the warp beams of looms in such a manner that the 








necessary amount of friction required for what is termed “‘ letting 
off the warp” may be readily adjusted to suit the requirements 
of the fabric and strength of warp in the loom, and also to so 
arrange the mechanism that the friction may be instantly re- 
moved and the warp beam left free when required. The beam A 
is preferably removed from the bearing in the side frame, and it 
is supported in the friction bearing C embracing the collar A? of the 
beam. The bearing C is fixed to a bracket bolted to the frame, 
and the other end of the beam is preferably supported in a similar 
way. A friction clip E similar to C is placed over the collar, and 
this clip is retained in position by a rod F, one end of which is 
screwed into it, and the other projects up through a hole formed 
through a lever H mounted on a stud projecting from a bracket 
bolted to the frame. A spiral spring Lis mounted on the rod F, 
and is more or less compressed by the lever H against the top of 
the clip E, according to the tension required on the warp. The 
= of the lever on the spring is regulated by the block M 

ring upon the lever. This block fits in a guide slot formed in 
the bracket, and is adjusted by a screw and handwheel. A handle 
or extension is made on the lever H, so that it may be readily 
disengaged from the block when required to remove the pressure 
from the beam. A similar friction clip and its appurtenances are 
preferably provided at the other side of the loom. To increase 
the friction of the bearings C and clips E on the collars, wrought- 
iron shoes are riveted to the inside of such bearings and clips, and 
these shoes do not extend to the middle portion of the bearing. 
(Accepted May 4, 1898.) 


6355. M. Engelbrecht, Munich. Machine for Iron- 
ing Textiles and the e. [3 Figs.] March 15, 1898.— 
In the machine frame is supported a shaft 6 passing right through 
the same, which shaft is hollow at its hinder end. Both parts are 
connected together by means of the bearing c, which serves at the 
same time as a steam chest. The shaft ) carries pulleys, of which 
one serves for the main driving belt, and the other for the belt 
connecting to the pulley h placed below. The pulley / is fixed 
upon a shaft which has at its other end a crank t. The crankpin 
thereof moves in the slot of a two-armed lever /, which lever re- 
volves upon a pin, and by means of its upper end sets the table 
m in motion to and fro, the table being supported in bearings 
upon the floor. Above this table is placed, fixed upon the frame 
of the machine, the smoothing iron proper, which remains sta- 




















tionary during the ironing, whilst the goods to be ironed move to 
and fro under it. This iron consists of two cast-iron steam chests 
n, and also of an ironing roller 0. The roller is placed upon the 
shaft b, and, together with the steam pipes of the chambers 7 and 
their connecting pipes, is in communication through its hollow 
shaft with the steam pipe p. The ironing or polishing roller o 
makesa little more than 400 revolutions ina minute. For the pur- 
pose of ironing steam is admitted into the tube », which steam 
may pass direct from the boiler, or may be the exhaust steam 
from the machine, and thereby both the chests » and also the 
ironing roller are heated. The goods to be ironed are placed 
suitably arranged upon the swingiuvg table m, and so packed that 
they are re beneath the heated iron with the necessary pres- 
sure, the roller of the iron projecting a few millimetres over the 
parts. (Accepted May 4, 1898.) 


MISCELLANEOUS. 


2115. J. Mayer, Cologne, Germany. Grain-Sorting 
e. [2 Figs.] January 26, 1898.—The machine shown is 
double-acting, being provided with two sorting cylinders A 
arranged side by side, the supply chamber B being situated between 
them. This is divided by the partition } and the sloping bottoms 
eee gee supply channel for each cylinder, which channel 
has at the lowest point of the side next the sorting cylinder Aa 
supply aperture c. The latter is closed by means of a tumbling 
flap C. The rotation of the cylinders is effected by means of a 
toothed wheel gearing with a ring of teeth on the cylinder. 
The grain supplied to the chamber B, preferably by means of 
revolving distributing scoops / arranged below the supply hopper, 
is not continuously fed into the cylinders A, but only at each 
revolution of the latter, being admitted thereto by openings a in 
their periphery. Whenever each cylinder in its rotation assumes 














such a position that its supply opening @ coincides with that of 
the flap C, that closes the a of the supply chamber B, the 
flap, whose locking catch will have been disengaged by means of a 
stud at the one edge of the opening a, will be turned open by the 
action of the weight of the grain upon it, so to project into the 
opening as indicated on the right hand of Fig. 1, and consequently 
a certain quantity of grain is made to pass into the cylinder. On 
the farther rotation of the cylinder A, the other edge of the 
opening @ gradually raises the flap C, which is then carried back 
by a counterweight into its original closed position. By the con- 
tinuous rotation of the sorting cylinder, any broken grain and 
seeds of weeds will be made to enter the pockets a! on the inner 
surface of the cylinder A and by the continued rotation of the 
latter, they will consequently be raised up until they arrive at 
such a height that they will fall out. In falling they are caught up 











by the receiver D, in which is a revolving worm i, which conveys 
the separated seeds, &c., eae f The grain, which, on account of 
its greater size and elonga' form, does not enter the kets, 
and is consequently not raised up, remains in the lowest part of 
the cylinder A, and eventually falls out ae the opening a 
when this approaches its lowest position, as shown on the left- 
hand side of Fig. 1. (Accepted May 4, 1898.) 


4619. C. W. Smith, Moline, Illinois, U.S.A. Appa- 
ratus for Producing Artificial Fuel. [1 Fig.) February 
24, 1898.—This invention relates to an apparat or producing 
artificial fuel from bituminous or soft coal, sawdust, anthracite 
coal dust, garbage, and other refuse of material. The circular 
furnace 1 is formed with a convex top, and a corrugated hearth 3 
of fireclay or metal. There is a space 4 between the top and 
hearth, which forms a fire chamber. The wall of the furnace 
extends up above the top and is formed with an annular groove 
in which is seated a metallic gutter to receive the downwardly 
turned flange of a cover. The gutter is then filled with water to 
make a tight joint. Through the eo 9 and the furnace ex- 
tends a vertical rotatable shaft 10. Secured to this shaft and 
located in the hopper is a feeder 12 with a space between it and 
the walls of the hopper for the coal to pass to the hearth. Also 
secured to the shaft are radial arms 13 provided with brushes 
which sweep the coal towards the lower edge of the hearth where 
there is formed a passage through which the coal escapes to a 
































cooling chamber 17. A pipe 18 conveys gaseous fuel to the fire 
chamber, and a pipe 19 supplies the air necessary for combustion. 
Connected with the upper portion of the furnace is a pipe 20 for 
carrying away the gases evolved from the coal, which gases may 
be used for heating the furnace. The furnace is heated toa tem- 
nena sufficient to expel the gases, and the coal which has 

een previously crushed and dried is supplied to the hopper. 
The shaft is then set in motion and the feeder will feed the same 
to the hearth. The coal will now be brushed towards the edge 
of the hearth by means of the brushes, in the course of which it 
will be subjected to a very high degree of heat, causing the gases 
and other volatile matters to be expelled. The coal will now 
escape to the cooling chamber through the chute or passage at 
the edge of the hearth and is allowed to cool down to a tempera- 
ture of about 200 deg. Fahr. It is then drawn off into a mixin 
pan and about 8 per cent. of pitch or any other binder mixe 
— and is compressed into blocks. (Accepted May 4, 
1898. 

2900. G. igeastodh,, Hattingen, Germany. Appa- 
ratus for Levelling Coal in a Coke Oven. [6 Pee 
February 4, 1898.—The ps pps consists essentially of a long 
horizontal iron carrying rod t passing between guide rollers or in 
fixed bearings. On its underside it is provided with teeth which 
engage with a toothed wheel z4. By means of this rack and 
pinion the rod tcan be thrust horizontally into the coke oven by 
the power of the steam engine which drives the discharging 
machine, such power being communicated to the wheel z4 through 
toothed gearing. On each side of the carrying rod ¢ a rod a, 
movable in the direction of its length, is carried between small 
guide rollers. Shovels f are mounted on these rods. On each 
side of that end of the carrying rod t which is outside the oven, is 
situated a crank disc k, each of which is connected with the rods 
@ on its own side by means of a connecting-rod and a pivot. 
The extent of longitudinal strokes of the rods a may be set to a 
desired length by means of the guide slots in the crank disc k ; 
the position of the cranks may be such that they actuate the con- 
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necting-rods and the rods @ simultaneously at one and the same 
angle, or for facilitating the levelling and avoiding a one-sided 
thrust, the position may be such that the cranks are at an angle 
of 180 deg. to each other. When the charging of the coal through 
the shoots 7 has proceeded so far that the coal no longer slides 
down over itself, the carrying rod ¢t is pushed into the oven by 
means of the aforesaid wheel gearing driven by the steam engine 
until the rack z disengages itself from the pinion z4. The crank 
discs k then come in contact with a friction roller h rotated by 
the flywheel of the engine m. The crank discs thus caused to 
rotate, move the rods @ longitudinally on the carrying rod t by 
means of the connecting-rods. The shovels f mounted on the 
rods @ are thus moved backwards and forwards through a certain 
distance over the charge of coal. In this way the levelling of the 
conical heaps is effected, and the channels left by the charge are 
filled, so thata level charge of coal of a depth determined by the 
lower edge of the shovels f will be ph te: In withdrawing the 
rod ¢ from the oven (after the levelling is accomplished) rollers 
on that end of the rod ¢t which passes into the oven will solidify 
the charge of coal by rolling it. (Accepted May 4, 1898.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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MACHINE-MOULDED WHEELS. 
No. XXIII. ; 


By JoserH Horner. 


WorMWHEELS are moulded readily by machine. 
The cost of full patterns is heavier than that of 
spurwheels of equal size, and unless they are very 
carefully made and preserved, the results are not 
very satisfactory. Few, if any, wheels yield such 
bad examples of gear as those of the type now 
under consideration. It is not that there is any 
real difficulty in their construction, but it is neces- 
sary to understand the principles of their design, 
and to do the pattern work carefully. The value 
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of these gears is such, that in spite of all objections 
made against their employment on the score of 
excessive friction, they will always continue to be 
employed in many kinds of engineering structures. 
When shafts have to be driven at right-angles, 
and not in the same plane, the worm gearing 
affords a ready means of regulating velocity ratios 
within a wide range, and is a smooth and secure 
mode of operation. It is consequently employed 
in the lightest and the heaviest mechanisms, and is 
driven at all speeds, from the slow dividing machine 
to the high-speed power travellers, in which the 
wormshaft may run at 800 or 900 revolutions per 
minute, and in which the worm must run partially 
immersed in an oil bath. 

Tooth blocks are employed extensively for 
moulding this class of gear by, and invariably, I 
believe, they contain but two teeth. But these 
two teeth require to be made very accurately, and 
it will be, therefore, necessary to speak first of 
their design, and afterwards of the method to be 
employed in cutting them out. 


In reference then, first, to design. It is clear 
that the angles of rake of the teeth on the wheel 
must be the same as the angles of the worm thread. 
That is, if the circumference ¢ and pitch p of the 
worm are laid down as two sides of a right-angled 
triangle (Fig. 345), the hypoteneuse h will give 
alike the angle of the worm thread, and of the worm- 
wheel teeth to gear with it for one particular circular 
plane. Ifthe worm is double-threaded and of the 
same pitch, then 2 p will be the base, and the slope 
of the hypoteneuse h! will be twice as great ; if 
treble-threaded then 3 p will be the base, and h™, the 
angle of thread, will be three times as great. Such 
increases in angle as these, which are common on 











the cross gantry shafts of electrical travellers, if they 





























do not actually increase the difticulty of effecting 
a good gear, nevertheless render especial care in 
the shaping the teeth necessary. 

But the angle of the teeth is not usually all 
that is required to be known. The only case in 
which this holds good is in that of wormwheels 
with straight teeth set diagonally, Figs. 346 and 
347. These have a limited use, as in those cases 
in which the friction is very slight, and the contact 
requires to be very delicate. The dividing wheels 
of wheel-cutting machines and other dividing ma- 
chines are usually of this form, carefully machine- 
cut, and the worm is often divided transversely to 
its axis in order that when wear ensues, lateral ad- 
justment may be made in order to maintain precise 
contact without slop or backlash. Such wheels 
would always be cut out of the solid. Gears of the 
same shape are often cast for some classes of work, 
for which they are suitable enough, and then the 
teeth on the moulding-block are simply straight 
teeth set diagonally, as in Fig. 347, struck out 


a backing, similarly to the blocks with curved 
teeth shown in Fig. 357. 

The objection to these teeth is that they lack the 
durability essential in heavy driving machinery. 
The contact occurs only on the middle plane, over, 
perhaps, { in. or ;, in. only of area, a condition in 
which heavy driving would wear out the gear almost 
immediately. It is therefore necessary in by far 
the largest majority of worm gears to make the 
wheel teeth to form envelopes of the worm thread. 
Even when this is done, such devices as casting in 
gun-metal, in phosphor-bronze, and in steel, be- 
sides running in oil, often become necessary in 
order to prevent too rapid wear. 








When the worm teeth are formed thus as enve- 
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lopes of the worm thread it is obvious that the 
conditions must be very different from those which 
exist in the engagement of spur, or of bevel gears, or 
even of diagonal secre ve reich The worm is a 
screw, and it passes the wheel as it would a nut. 
But the contact of the wheel is that of a nut only 
on the line of centres; elsewhere its teeth are 
being presented at different angles and under 
varying relations to the screw thread, and that is 
the reason why the peculiar twist of the teeth must 
be developed in order to insure accurate contact. 
On the line of centres the wheel tooth might be 
an exact envelope of the screw thread, like that 
of ascrew rack. But if the teeth were cut by the 
contact of that position alone, the wheels wou!d 
not gear at all. If the wheel were made of a plastic 
material, and the worm were allowed to revolve 
and drive it, and mould and shape the teeth thus, 
the teeth would then be perfectly formed. That 
is the key to wormwheel cutting, and the pattern- 
maker must work on those lines in order to insure 





generally of involute form, and attached loosely to 


true gears, and so many bad wheels exist in con- 
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sequence of neglect of this simple fact. Some of 
the best machine-cut wheels are hobbed in this 
way, the hob been simply a serrated worm. 

The common error into which many pattern- 
makers fall when marking out wormwheels is to 
set out the tooth angles, and then from the pitch 
divisions on the outer faces and on the middle face 
to strike out tooth forms precisely alike. This is a 
very stupid method, since a little consideration 
will show that there must be some difference, more 
or less, in the shape of the teeth on the middle and 
on the outer planes. Any section of the worm- 
thread taken radially, as at a, a, Fig. 348, will 
show symmetrically shaped outlines to right and 
left of the centre line of the section. But sections 
taken at 6, b or c, c, parallel with each other, will 
not give symmetrical forms. Obviously then, if d 
represents the width of the wormwheel, the shapes 
of the teeth on the outer faces cannot be the same 
as that at the centre a, a. And although redundant 
portions are cut off, and the faces of the teeth made 
radial, as at c, e, the cut faces are still affected by 
the curving round of the thread, making the wheel 
teeth lean over in opposite directions on opposite 
faces. This isapparent in the front elevation of the 
worm at the right hand in the figure, on the 
planes b, b. 

The rotation of the wheel also affects the forms 
of the teeth, because, though they may be fitted 
in one position, the rotation produces interferences 
which have to be avoided if the gears are to work 
smoothly. The case is entirely different from that 
of any other wheels, and the results are due only 
to the attempt to make the wheel teeth envelopes 
of the worm thread. In the case of a diagonal 
straight toothed wheel, and in that of a worm- 
driven rack, the tooth sections would be every- 
where alike. 

The forms, therefore, of the wheel teeth when 
they are made as envelopes of the worm, will, if 
accurately cut, be found to have points narrower 
at the outer faces than in the middle. In a single 
threaded wheel of small angle the difference will 
be slight, but with larger angles and wide teeth 
it will be very noticeable; while in the case of 
double and treble-threaded gears it will be most 
pronounced. 

It is obviously possible to obtain the correct 
forms of the wheel teeth by taking a_ parallel 
section of the worm thread, parallel with the centre 
line, as at b, b and c, c (Fig. 348), then working a 
templet round within these to represent the wheel 
teeth, marking various lines to represent the succes- 
sive contacts, and taking the envelope of these for 
the forms of the teeth. The sections lying in 
intermediate positions would then have to be 
worked by trusting to the eye; unless, which is 
hardly to be considered practicable in a workshop, 
other intermediate sections were taken and simi- 
larly treated. The method itself is hardly a prac- 
ticable one when work is done against time, and 
it is probably not practised in any pattern shop. 
Still, it is well to note the principle embodied, 
namely, that of cutting the wheel into slices, and 
obtaining the tooth sections on each slice for each 
position of the wheel during the period between 
approach and recess. It can be done. But by 
adopting the shop method to be presently illus- 
trated, the tooth block can be made in a frac- 
tion of the time required for the other method, 
and with the certaiaty that results would be 
accurate. 

Where a wheel-cutting machine is available, a 
wormwheel block can have its teeth roughed ready 
to shape with a fly cutter, the cutter spindle being 
set at a medium angle. But then it is necessary to 
finish the teeth by hand elsewhere than on the 
middle plane. To do this correctly some rig-up is 
essential, in order that the worm and wheel shall 
rotate in natural positions as when driving. So 
that taking the cost of cuvter, and time spent in 
effecting the rig-up, there is no great advantage in 
the method. 

Before commencing to make a wormwheel block, 
the worm itself must be obtained. This is essential, 
for even if time presses there is no advantage in 
cutting a tooth block by the eye and by tentative 
methods, casting it and then having to chip all the 
teeth of the wheel casting to get a decent gear with 
the worm. This unfortunately is a too-frequent ex- 
perience. There is no reason either why the worm 
should not be had first. If it is a cast one then a 
pattern must be made, and may be used. [If it is 


acut one, then better hurry up the cutting and 
have the block made by it. 





Succeeding figures illustrate the essential rela- 
tions between the worm and its wheel. 

In Fig. 345 the hypoteneuse represents the thread 
of a single-threaded worm. But it must be re- 
membered that this is correct only in one plane. 
Cutting the worm thread into-a number of circular 
slices, the angle of the thread on each will be dif- 
ferent from the rest. Fig. 349 shows the difference 
in angle on the three circular planes of the point, 
pitch, and root a, b, and c. These angles are 
shown superimposed in Fig. 350, and the worm 
corresponding therewith in Fig. 351. The worm is 
single-threaded. Centre lines for a double-threaded 
worm of the same pitch and diameter are shown 
in Fig. 352, and the worm in Fig. 353. The differ- 
ence is most marked, and it is clear that such results 
as follow from the difference in angles in a single- 
threaded worm must be accentuated in a double- 
threaded one. The angles, which change in every 
circular plane, the enveloping forms of the teeth, 
and the interferences due to the revolution of the 
wheel, by reason of which a worm tooth section 
suitable for one position of gear is not suitable for 
another position, all produce more marked results 
in the second case than in the first. 

It is, therefore, clear first, that whatever angles 
are possessed by a worm must also be imparted to 
the wheel which has to work with it, and, conse- 
quently, as there are three true principal planes, 
namely, point, pitch, and root, the tooth angles may 
be taken on these. The development of these angles 
is seen in Figs. 354 for Figs. 351 and 353 ; p being 
the base for the single-thread worm, and 2? p that 
for the double-thread worm. From the base line 
to ¢ is the circumference at the points, to b that at 
the pitch plane, toa that at the root plane. For 
Fig. 351d is the angle at points, e that at pitch 
planes, f thatat roots. For Fig. 353, g is the angle 
at points, h that at pitch planes, j that at the roots. 
Therefore, the wormwheel teeth must possess these 
same angles, and this is one point which is too often 
overlooked or neglected. In Figs. 355 and 356 the 
angles of a wormwheel tooth corresponding with 
those in Fig. 354 are indicated, similar reference 
letters being employed and the tooth widths are 
drawn to right and left, the roots being in full 
lines, and the width at the pitch plane in dotted lines. 
Drawings of tooth blocks are given correspond- 
ing with these constructions in Figs. 357 to 360 ; 
Figs. 357 to 359 being to gear with a _ single- 
threaded worm, Fig. 351 ; and Fig. 360 being for a 
double-threaded worm (Fig. 353). The difference 
in these, and in Fig. 347 is most pronounced. 
No wheel with teeth cut as in the latter figure, 
that is of equal angle and section throughout, can 
gear as an envelope of the worm (Fig. 348) not- 
withstanding that in narrow wheels of fine pitch 
the error may be slight. For true gear of this 
character there must be the difference in angle, 
and the tapering off of the teeth from centre to 
ends as seen in Figs. 358 and 360. The wider 
the wheels and the coarser the pitch the more 
apparent do these unsymmetrical forms become, 
and more obvious still when worms are double, or 
treble-threaded, causing a great leaning over of the 
thread angles. 


LITERATURE. 


La Traction Mécanique des Tramways. Etude des Dif. 
férents Systémés, Prix de Revient, Comparison. Paris: 
Baudry et Cie. 

Unpver the above title M. Raymond Godfernaux, 

engineer to the Chemin de Fer du Nord, and who is 

also concerned in the management of several light 
railways, has just issued a work on mechanical trac- 
tion for tramways. The volume in question has 
been excellently compiled, and deals with the sub- 
ject in a masterly manner. Praiseworthy impar- 
tiality is exhibited throughout, and being the pro- 
duction of a very competent engineer thoroughly 
acquainted with the peculiar conditions of a light 
railway system, the work cannot fail to be read 
with interest by engineers engaged in a similar 
class of work. In it will be found a general study 
of the whole question which is at the present time 
attracting so much attention ; and the comments 
made are those of a man who, whilst thoroughly 
recognising the importance of the purely technical 
and scientific side of the subject, never loses sight 
of the governing influence of capital cost and work- 
ing charges. Most of the methods now being 
experimented with are gone into pretty fully, 
the Serpollet and allied systems of steam motors, 

















compressed air, gas and electric motors being de- 
scribed in turn with illustrations drawn from cur- 
rent practice. Each chapter dealing with these 
different systems concludes with notes on the cost 
of the method per car-mile, or rather its French 
equivalent, ‘‘ kilometre-voiture.” Special attention 
has been devoted to this portion of the subject, and 
the unusual advantages enjoyed by the author will 
lend exceptional weight to his conclusions. The 
first chapter of the work deals with tractive resist- 
ances and gives rules for making rapid estimates of 
the average work required to propel a car1 kilometre, 
as well as of the maximum effort which it may be 
necessary to exert under different conditions. Mr. 
R. Godfernaux divides tramway motors into three 
classes, in the first of which the motive power is 
produced in the moving car itself, as on the Rowan 
and Serpollet systems. In the second class he 
places motors in which the energy is produced at 
a central station, but is not supplied to the car 
continuously from this station. In this class will 
be found fireless locomotives, accumulator cars and 
gas cars, whilst in the third class come cable roads, 
trolley, and conduit lines. All three systems are 
treated with all desirable particularity, and the 
letterpress will be found to contain much informa- 
tion of the highest interest. After this comes a 
section on brakes, amongst which is described the 
new air brake which has been applied by the Com- 
pagnie Générale des Omnibus to its latest Serpollet 
cars. In conclusion, the author discusses with 
great discernment the relative advantages and dis- 
advantages of each of the three classes of motor 
previously described. 

Traité Complet d Electro-Traction. By ERNEST GERARD. 

ruxelles: P. Weissenbruch, 1897. 

Tuis volume comprises 640 pages of letterpress 
and 560 engravings, and it is a welcome addition 
to the existing literature on electric traction. The 
author is the chief engineer attached to the Belgian 
Minister of Railways, and has evidently spent a 
large amount of time and patience collecting infor- 
mation on this most interesting and important 
subject. Originality is not claimed for this work ; 
but as a book of reference, not as a text-book, it 
should certainly be of great value to engineers 
engaged in traction work. 

The book has a fault which much decreases its 
value ; it is entirely devoid of an index. This is 
the more to be regretted as the types of machinery 
described are both numerous and complex, and, 
therefore, to find any information on any given 
part is a lengthy operation. 

The book is divided into seven chapters. The 
first chapter describes in great detail practically 
all the different motors that have ever been used 
in connection with electric traction up to date. 
It also goes into the question of prices and effi- 
ciencies, and includes a lot of data and calcula- 
tion on power and station equipment, which might 
have been grouped in a separate chapter to greater 
advantage. ; 

In compiling such a work as the one before us, 
the trouble is to know how to group the various 
portions in such a way as to enable the reader to 
easily get a yee gig oR view of the whole 
subject. The fault in the present work is that the 
author has got together a very large amount of 
matter without having practically submitted it to 
any critical examination. The reader has to read 
and digest the whole matter before being able to 
extract the advantages and disadvantages of the 
various systems described. 

A large quantity of the matter treated has been 
embodied from other works without having been 
first verified. For example, Fig. 156, page 141, 
has been, as the author states, reproduced from 
the American Street Railway Journal. These 
curves originally appeared in the columns of En- 
GINEERING in the early part of 1895, and through a 
misprint two of them had their names changed. 
This error, which could easily have been detected, 
escaped the Street Railway Journal, which copied 
them in their January issue of 1896 without indi- 
cating the source from which they came, and Mr. 
Gerard has again reproduced this error, although 
in reproducing these curves he has gone to the 
trouble of changing the English measurements into 
the metric system. ; 

Chapters II., III., and IV. treat respectively 
the third rail, the double overhead wire, and the 
single overhead wire systems. There would be 
nothing to criticise in this arrangement if it were 
not for the fact that the greater part of each 
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chapter describes such things as the motors, power- 
stations, and the like, which, as a matter of fact, 
would be the same in any of the systems. 

Chapter IV., which nominally is consecrated to 
the single overhead-wire system, goes very fully 
into bonding and the return circuit. This would 
certainly seem to be important enough to have 
figured in a separate chapter. Then, again, gene- 
rators and switchboards have no special section, 
but are to be found scattered all over the book. 
Chapter IV. further describes several different 
examples of electric traction. It seems a pity that 
in the description of the Bristol plant the author 
should have described the old plant which now no 
longer exists, especially since the new one was de- 
scribed in the columns of ENGINEERING, October 30, 
1896. 

Chapter V. describes various conduit and sur- 
face-contact systems. Chapter VI. goes into the 
use of storage batteries as applied to tramways, 
autocars, and boats. There is nothing new revealed 
as regards accumulators. The combined accumu- 
lators and overhead system as used at Hanover, 
Berlin, and Dresden is described, and it is in this 
application and this only, as far as tramway work 
is concerned, that any success would seem to have 
been obtained. 

Chapter VII. treats of electric locomotives for 
railway work and describes several experimental 
and a few practical types. Most of the chapter is, 
however, consecrated to the Heilmann locomotives 
and the Beer high-speed motor car, both of which 
are experimental. They have not upto date given 
any very remarkable results. The cost of construc- 
tion of the various systems is given as well as the 
working expenses. It is to be regretted that this 
most important matter should not have been put in 
a separate chapter, instead of being scattered all 
over the book. 

In reading this work one comes to the conclusion 
that the author has had exceptionally good oppor- 
tunities for gathering the most valuable data and 
also the capacity of mastering them, but that he 
has not taken the time to divide and sort out the 
different sections which belong together. He seems 
to have published all the information as it came to 
him from the different sources, and to have added 
to that a lot of cuttings and extracts from the dif- 
ferent works and periodicals. The matter contained 
in this work is exceedingly valuable, interesting, 
and complete, and it is regrettable that this being 
the case, more time and trouble was not taken in 
editing it. Taken as a whole, however, the work 
is a valuable one, and should be read by all those 
who take an interest in electric traction. For one 
feature, which is rarely found, the author is to be 
congratulated, that is for the full recognition which 
he gives in his book to all the different writers and 
publications which he has consulted or quoted. 
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gineers. By Cuartes N. Pickwortu. Part I. The 
Indicator: its Construction and Application. Man- 
chester: Emmott and Co., Limited. [Price 3s. net. ] 

Etude Scientifique et Juridique sur les Combustions Spon- 
tanées réelles ou supposées. Par E. TABARIES DE GRAND- 


SAIGNES. Paris: Baudry et Cie. [Price 7.50 francs. ] 

Railway Management at Stations. By E. B, Ivarrs. 
Third Edition. London: McCorquodale and Co., Limi- 
ted. [Price 6s. net.] 


Electrical Testing for Telegraph Engineers. By J. Exton 
Younc. London: “ The Electrican” Printing and 
Publishing Company, Limited. [Price 10s. 6d.] 

U.S. Commission of Fish and Fisheries. Report 2 
Commissioner for the year ending June 30, 1896. 
ington : Government Printing Office. 

Manual of Fire Drill. By Commander Lionet WELLS, 
R.N., Chief Officer M.F.B. London: P. 8S. King and 
Son. [Price 1s.] 

Present Day Metallurgical Engineering on the Rand. By 
JOHN YATES. With an Appendix on the Economics of 
the Transvaal Gold-Mining Industry. By H&NNEN 
JENNINGS. London: Office of the Mining Journal. 
[Price 21s.] 

Etude sur 0 Equilibre Calorifique du. Haut-Fourneau. Par 
Ma! = uR. Liége: 36, Guai Mativa ; Paris: H. Le 

udier. 


The New Road-Master’s Assistant. By GrorcE HEBARD 
Paine. New York: Office of the Railroad Gazette, 
[Price 1.50 dols.] 

Traité dela Construction, de la Conduite et de  Entretien 
des Voitures Automobiles. Publié sous la direction de 
Cu. Vicrevux, par Ch. Miranpre et R. P. Bouquet. 
Premiere Volume: Construction. Paris: E. Bernard 
et Cie. [Price 4 francs. ] 
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MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XXIV. 
ELectric CoNstRUCTION DEPARTMENT. 
Messrs. ScHNEIDER AND Co. manufacture in 
this department, dynamos, electric motors, trans- 
formers, and all kinds of direct and alternating- 





to the large demand for electrical machinery, the 
company rapidly increased their special plant, and, 
of course, the extent of the department; it now 
covers an area of 13,000 square metres (140,000 
square feet). Previously to the installation of a 
special department, the electrical apparatus required 
was manufactured in a comparatively small way in 
the engineering shops of the Creusot Works. 

The following references will be explanatory of 
Fig. 228 : 
. Laboratory. 
. Electrical offices. 
. Cabinetmakers’ shop. 
. Dynamo store. 
Stores for materials. 
. Plate stores (5-ton travelling crane). 
Packing and forwarding room. 
Painting shop. 
Heavy dynamo-erecting shop. 
Machine shop (lathes and milling machines). 
Machine shop (planing and boring machines, 


. Winding machines (20-ton, 25-ton travelling 
cranes ; small dynamo-erecting shop). 

. Fitting shop. 

. Electrolytic plant. 

Offices. 

. Drying stoves. 

. Current generating station. 

8. T, (Part of gun department). 

The main building consists of a central bay, 16 
metres (52 ft. 6 in.) wide, with two lower lateral 
bays, 10 metres (32 ft. 10in.) wide each. The floor- 
ing is of concrete. Heavy cast-iron columns carry 
the roofing, the transmission brackets, and the tracks 
on which run 15 and 30-ton overhead travelling 
cranes. This shop serves for the fitting of all 
mechanical parts of small and medium-sized electric 
machines, and for the erection of large dynamos. The 
lateral bays above mentionedare occupied by machine 
tools of all descriptions and power. The very large 
pieces are, for the present, machined in the adjoin- 
ing shops, which form part of the ordnance depart- 
ment. One of the bays is specially set apart for 
stamping, cutting out, and putting together, dynamo 
sheets ; it contains stamping machines, lathes, and 
hydraulic presses, the largest of which are adapted 
for finishing drum armatures up to 3 metres 
(9 ft. 10 in.) in diameter. The erection of small 
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current machines and plant, together with auxiliary |and medium-sized dynamos, fitting of accessory 


apparatus. 


gear and winding, are carried out in another build- 


he electric construction department consists of |ing, which is of more recent construction. This 


two main shops, situated at the south end of the| building consists of two bays with iron trusses of 
Creusot Works (see general plan, Fig. 36, page 103 of | 10 metres (32 ft. 10 in.) span, which rest on the 
our last volume), which are shown also by Fig. 228. | walls, and on a series of columns similar to those 
The first was built about ten years ago, but owing | above mentioned. It is 3000 square metres (32,300 
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CENTRAL LIGHTING STATION; MESSRS. SCHNEIDER & CO.”S WORKS AT CREUSOT. 
(For Description, see Page 35.) 
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square feet) in area, without counting the annexes. 
Two large glazed sliding doors serve for giving access 
to railway trucks for the delivery of material. This 
building is divided into two distinct parts, one 
for the erecting of dynamos and fitting of acces- 
sory gear; the other for winding, stove drying, 
and making commutators; the flooring is paved 
with wood blocks. In the division reserved for 
fitting and erecting accessory gear, hand vices 
are placed on a bench which runs along the wall. 
The main transmission shaft is worked by electric 
motors, and motion is transmitted to the various 
machine tools and lathes, by means of wood pulleys. 

Winding armatures, magnets, &c., is carried on 
on in a separate building in order to prevent 
metallic dust from penetrating into the coils. 
Each workman has his own complete set of tools, 
and every facility is given him so that he may 
carry out rapidly the work he is entrusted with. 
In order to reduce the cost of labour to a minimum, 
each class of work is specialised and executed in 
series as far as is practicable. This manner of pro- 
ceeding renders the workmen skilful in their respec- 
tive branches, and does away almost entirely with 
errors which are difficult to ascertain and to correct 
after an intricate job is completed. The manu- 
facture of insulating coil casings, a very important 
item, as well as the preparation of cardboard and 
mica, and, as a rule, all work more minute than 
difficult, is carried out by a special personnel, who 
work together in a separate room. Coils, accord- 
ing to their size, are made either by hand or me- 
chanically on winding machines. In each case a 
revolution counter mounted on the axis of the coil 
or on the winding- machine shaft, enables the 
winder, without any special attention, to know 
exactly the number of turns wound. The winding 
machines are driven off the main transmission by 
intermediate shafting, or by small electric motors 
worked from the central station. Winding arma- 
tures of all kinds is done by hand; when this has 
been completed, the connections, welding, and in- 
sulation, undergo careful testing previous to de- 
livery to the dynamo-erecting shop ; the drums, 
coils, &c., are afterwards dried in stoves which are 
arranged in such a manner that they can be rapidly 
served by the overhead travelling cranes. The 
whole of the shop is heated by steam at low pres- 
sure. 

Movable and fixed blowpipes are placed along 
the walls for welding the coils, or for heating cer- 
tain pieces. These blowpipes are branched on 
two mains, one for gas, the other for air, and pro- 
vided with valves within easy reach of the workmen, 
for regulating the blast. Four electric travelling 
cranes, one of 20 and three of 5 tons, (see 
Figs. 229 to 231, page 36) serve the shops from 
one end to the other. The overhead tracks, 
formed of rolled-girders, rest on one side, on the 
columns, and on the other, on stanchions built into 
the walls. The electric travelling cranes take up 
direct current, at 220 volts, by means of carbon 
brushes, which slide on naked conductors supported 
along the track by porcelain insulators. The various 
movements of each travelling crane are indepen- 
dent one from the other; a dynamo works each 
one and the starting is effected from a cabin, for 
the 20-ton crane, and from the floor level for those 
of 5 tons. The load-lifting speed can be varied 
within certain limits, according to the load and the 
mancuvres required. For lowering the loads, the 
corresponding dynamo is short-circuited under a 
resistance that can be regulated, thus enabling the 
speed to be controlled. The handling of these 
travellers is very simple, and they are found quite 
satisfactory. As they embody hardly any wheel 
gearing there is practically no noise or vibration, 
even when all the cranes are working simul- 
taneously. Several two-phase current dynamos, 
which drive various shafts aad machine tools, are 
supplied from a 2000-volt generating group, situated 
in the central lighting station 2 kilometres distant. 
The naked wires which conduct the current are 
supported on iron columns and run to the primary 
coils of transformers, placed in the electric construc- 
tion shops, and which reduce the current to 110 
volts, at which it is taken up by the motors. The 
current necessary for the travelling cranes and 
other motors, is — at 220 volts by a generat- 
ing station situated near the electric construction 
works. This station, which also supplies current 
to the ordnance works, contains engines of 700 
horse-power in all, but it was designed with a view 
of increasing to 1000 horse-power. The over- 
head naked line ends on an iron standard fixed 





to the roof of the electric construction works. 
The lighting of the works is insured by low-ten- 
sion alternating currents, supplied by transformers 
which receive the current from the central lighting 
station above mentioned. The arc lamps which 
are used are of 30 volts and 12 amperes; they are 
placed along the walls and against the columns, at 
intervals of about 10 metres (32 ft. 10 in.). They 
are branched on 50-volt circuits, and a self-induction 
device placed in series with each lamp absorbs the 
excess current, with hardly any expenditure of 
power. Incandescent lamps of 16 candles, on 
the 110- volt circuit, and provided with metal 
screens, supplement the lighting. The incandes- 
cent lamps for lighting machine-tool work are made 
portable. 

Before final delivery all the machines undergo 
tests, according to the conditions under which they 
will have to work. These tests are made in a 
laboratory which adjoins the shops, and which 
is fitted up completely with all the most modern 
appliances. Dynamos and motors are also tested 
in working, under conditions as near as possible 
normal. Insulation and overcharge tests are fully 
carried out, and the machines are only delivered 
when all the tests have been satisfactory. Dynamos 
and other machines, after testing, are fitted up 
and painted, and a final test, on the spot, with no 
load, furnishes the proof they have been re- 
erected with all due care. Much attention is given 
to packing, for which watertight cases are used, 
and each machine is delivered with a detailed state- 
ment giving the tests it has undergone and the 
instructions for its working. 

An important part of the electrical installation of 
Messrs. Schneider and Co., at Creusot, is the Cen- 
tral Lighting Station, a general view of which, with 
transverse sections and plan, are shown in Figs. 
232 to 235, page 37 ; a detailed description of this 
station will be given in our next week’s article. 





ELECTRIC GENERATORS. 


By H. F. Parsuaut, M. Inst. C.E., 
anv H. M. Hosart, S.B. 
(Continued from page 7.) 
CommutTatoR HEATING. 

THE heating of the commutator arises from three 
causes—the mechanical friction of the brushes, the 
C? R due to the useful current flowing across the con- 
tact resistances, and the heating due to the waste 
currents caused by short -circuiting of adjacent 
segments, and by sparking. Copper brushes may, 
under good conditions, be run up to a density of 
200 amperes per square inch of contact surface, 
and even higher in small machines. Carbon brushes 
should preferably not be run above 40 amperes per 
square inch of contact surface, except in small 
machines, where, with good conditions, much 
higher densities may be used. The pressure need 
seldom exceed 2 lb. per square inch of brush-bear- 
ing surface, and a pressure of 20 oz. per square inch 
corresponds to good practice. In the case of rail- 
way motors this has to be considerably increased, 
because of the excessive jarring to which the 
brushes are subjected. 

At a peripheral speed of commutator of 2500 ft. 
per minute, which corresponds to good practice, 
the rise of temperature of the commutator will 
seldom exceed 20 deg. Cent. per watt per square 
inch of peripheral radiating surface for unventi- 
lated commutators; and with special ventilating 
arrangements depending upon centrifugal flow of 
air, this figure may be considerably improved upon. 
The total rise of temperature should preferably not 
exceed 50 deg. Cent. for continuous running at full 
load. 

The contact resistance offered by carbon brushes 
at a pressure of 20 0z. per square inch of bearing 
surface, and at ordinary current densities and 
peripheral speeds, may be taken at .03 ohms per 
square inch of contact surface. That is if there 
are, for instance, four positive and four negative 
brushes, each with 1.25 square inch of bearin 
surface, the resistance of the positive brushes wil 


.006 ohms, and this will also be the 


4 x 1.25 
resistance at the negative brushes; consequently 
the total contact resistance will be .012 ohms from 
positive to negative brushes. 

The contact resistance of copper brushes need 
not exceed .003 ohms per square inch of contact 
surface, and with good conditions will be less. 

In estimating the friction loss, the coefficient of 





friction at the standard pressure, and with the 
commutator and brushes in good condition, may be 
taken equal to .3. 

To illustrate the application of these constants 
in estimating the heating of a commutator, the 
case may be taken of a six-pole 120-kilowatt 
generator with a 30 in. diameter commutator, 
whose length, parallel to shaft, is 8 in., and which 
is furnished at each of its six neutral points with a 
set of four carbon brushes, each having a bearing 
surface of 1.5in. x .75in. = 1.13 square inches. 
Consequently, there being 12 positive and 12 nega- 
tive brushes, the total cross-section of contact for 
the current is 12 x 1.13 = 13.5 square inches. 

The capacity of the machine is 480 amperes at 
250 volts, consequently the current density is 
36 amperes per square inch. Taking the contact 
resistance at .03 ohms per square inch, the total 
contact resistance amounts to iZx Lib * 2=.0045 
ohms from positive to negative terminals. There- 
fore, the C?R loss is 480? x .0045 = 1050 watts. 
Pressure adjusted to about 1} lb. per square inch. 
Total pressure 1.25 x 13.5 x 2 = 34 lb. Speed 
= 300 revolutions per minute. Peripheral 
speed 2360 ft. per minute. Therefore, foot- 
pounds per minute = 2360 x 34 x .3 = 24000 
foot-pounds = .73 horse-power = 545 watts. 


C?R ane Si “i = 1050 
Friction ... at = = 545 
Allow for stray losses ... = 300 

Total commutator loss ... = 1695 watts. 


Radiating surface = 8 x 30 x w = 760 square inches. 
Watts per square inch = 1695 + 760 = 2.2 
Figuring the rise at 20 deg. Cent. per watt per 

square inch, there is obtained : 
Total rise temperature = 2.2 x 20 = 44 deg. Cent. 


Careful tests fail to show any considerable de- 
crease in resistance of contact on increasing the 
brush pressure beyond 20 oz. per square inch, 
nor does it change very greatly for different speeds 
and current densities; at least not enough to be 
worth taking into account in the necessarily rough 
approximate calculations. It will, of course, be 
understood that when brushes or commutator are 
in poor condition, both friction and C? R losses are 
liable to greatly increase. 


Friction Loss. 


The loss through windage and bearing friction 
necessarily is very dependent upon the nature of 
the design and of the method of driving. When 
the armature is directly driven from the engine 
shaft, and is not provided with an outboard bearing, 
the loss has to be shared by both engine and dy- 
namo. With belt-driven dynamos a third bearing 
beyond the pulley is sometimes necessary. The loss 
due to belt friction is not properly ascribable to the 
dynamo. If the armature and spider are furnished 
with internal fans and flues, or other ventilating 
arrangements, the advantage in cooling thereby 
gained necessarily involves increased friction loss. 
In a line of high-speed alternators thus designed, 
the friction loss ranged from 1 per cent. in the 
large sizes up to 3 per cent. in the small sizes, the 
range being from 400 kilowatts to 60 kilowatts 
—: and the machines being belt-driven, the 
belt losses, however, not being included. The 
speeds were from 360 revolutions per minute for 
the 400 kilowatt, up to 1500 revolutions per minute 
for the 60 kilowatt. 

Some similar continuous-current belt-driven gene- 
rators for rather lower speeds, had friction losses 
ranging from .8 per cent. in the 500-kilowatt sizes 
up to 2 per cent., or rather less, in the 50-kilo- 
watt sizes. 

Large direct-coupled slow-speed generators will 
have considerably less than 1 per cent. friction 
loss, and such machines for 1000 Tilowatts or over, 
should have friction losses well within } per cent. 


DersIGN OF THE Magnetic Crrcurr. 


In practice, the solution of magnetic problems is 
generally largely empirical on account of the very 
great difficulty in calculating the magnetic leakage, 
as well as in determining the precise path which 
will be followed by the magnetic flux in those parts 
of the magnetic circuit which are composed of non- 
magnetic material, such as, in dynamos and motors, 
the air gap between the pole-face and the armature 
surface. In closed circuit transformers no such 
difficulties arise, and the determination of the re- 
luctance of the magnetic circuit becomes compara- 
tively simple. . 
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Analogies between electric and magnetic circuits 
are misleading, since a magnetic circuit of iron, 
located in air, is similar to an electric circuit of high 
conductivity immersed in an electric circuit of low 
conductivity, the stream flow being proportional 
to the relative conductance of the two circuits. 
Moreover, in magnetic circuits the resistance varies 
with the flux in a manner dependent upon the form 
and materials of the magnetic circuit. 

For the purpose of calculation it is assumed that 
the magnetic flux distributes itself according to the 
reluctance of the several paths between any two 
points. The difference of magnetic potential 
between two points is equal to the sum of the 
several reluctances between these points, multi- 
plied by the flux density along the line over which 
the reluctances are taken. The permeability of air 
being unity, and that of iron being a function of the 
flux density, it follows that the proportion of leakage 
flux, or flux external to the core of an electro- 
magnet increases with the flux density in the core 
and with the magnetic force. Practically the func- 
tion of a magnetic circuit is to deliver from a pri- 
mary or magnetising member a definite magnetic 
flux to a secondary member. Thus, in the case of 
a dynamo or alternator, the function of the field 
magnets or primary member is to deliver a certain 
flux to the armature ; in the case of a transformer, 
that of passing through the secondary coils a certain 
magnetic flux. The secondary member reacts upon 
the primary member and affects the effective mag- 
netic flux according to the amount of current gene- 
rated in the secondary member. This reaction 
acts to change the magnetic flux in the secondary 
member in two ways, first by reducing the resultant 
effective magneto-motive force acting on the mag- 
netic circuit ; and, secondly, by affecting the mag- 
netic leakage by altering the differences of magnetic 
potential and distribution of magnetic forces around 
the magnetic circuit. 

In the case of a generator with brushes set with 
forward lead, the reaction is such as to demagnetise 
the field magnets and increase the leakage. 

In the the case of a motor with brushes set with 
a forward lead, the reaction is such as to increase 
the flux through the armature by added magneto- 
motive force and diminished leakage. 

In the case of an alternating-current generator 
the reaction is such as to diminish the flux with 
lagging armature current, or with leading current 
to increase the flux. 

In the case of a transformer with lagging current 
the effect is to diminish the effect of the primary 
current, and with leading current to increase this 
effect. 

As stated above, however, the leakage in general 
is affected according to the magneto-motive force 
between any two points. The effective flux in any 
magnetic circuit is equal to the resultant magneto- 
motive force divided by the reluctance of the mag- 
netic circuit. Obviously, then, in the design of a 
magnetic circuit the effects of these reactions have 
to be carefully calculated. In the design of the 
field-magnet circuit of dynamos and alternators the 
influence of the armature reaction on the effective 
magneto-motive force may be taken into considera- 
tion in the calculations by assuming a certain de- 
finite maximum armature reaction. These arma- 
ture reactions will be discussed subsequently. 
Obviously the flux density and magnetising force 
may in all cases vary very widely for a given total 
flux. Therefore, fulfilling equivalent conditions as 
to efficiency and heating, there is no fixed ratio 
between the amount of copper and iron required to 
produce a certain magnetic flux. The designing of 
a magnetic circuit may then be said to be a question 
of producing in the secondary member a given 
effective magnetic flux, and with a given amount of 
energy expended in the primary magnetic coils, 
and with a minimum cost of material and labour, 
and the most economical result is arrived at by 
means of a series of trial calculations. The energy 
wasted in the field magnets should not, in the case 
of continuous-current machinery, generally exceed 
1 or 1} per cent. of the rated output, the permis- 
sible values being dependent mainly upon the size 
and speed. In all cases there is, of course, the 
condition that the magnetising coils shall be so 
proportioned as not to heat beyond a safe limit. 

In the case of transformers, the condition becomes 
different. There is a constant loss of energy in the 
magnetic circuit, due to hysteresis. The amount of 
energy consumed in the magnetising coils at no load 
is negligible. At full load it is a considerable frac- 


tion of the total loss. Transformers are seldom 





worked at full load for any length of time, conse- 
quently the open circuit losses should be made con- 
sistent with the mean load of the transformer. The 
general design of the magnetic circuit of an alter- 
nating-current transformer may then be said to 
consist, for a given stated output, in securing a 
definite efficiency and satisfactory thermal condi- 
tions for a minimum cost of material and labour, 
both the iron and copper losses being considered. 

In the case of continuous-current dynamos, the 
armature reaction as a factor in determining the 
design of the field magnets, is of greater importance 
now than heretofore. Thorough ventilation of 
the armature has so reduced the heating that from 
this standpoint the output of dynamos has been 
greatly increased. The general introduction of 
carbon brushes, and a more thorough knowledge 
of the actions in commutation, has greatly in- 
creased the output for good operation from the 
standpoint of sparking. Thus the magneto - 
motive force of the armature has naturally be- 
come a much greater fraction of the magneto- 
motive force of the field magnets. Taking the 
magneto - motive force of the armature as the 
line integral through the armature from brush to 
brush, there are numerous examples of very good 
commutating dynamos in which the magneto-motive 
force of the armature at full load is equal to that 
of the field magnets. In several large dynamos 
designed by Mr. H. F. Parshall, which have now 
been in use for so longa time that there is no ques- 
tion as to satisfactory operation, the magneto- 
motive force of the armature at full load was 50 per 
cent. greater than the magneto-motive force of 
the field magnets; and the number of turns re- 
quired in the series coils to maintain constant 
potential was approximately equal to that in the 
shunt coils to give the initial magnetisation. It is 
found in practice that the component of the arma- 
ture magneto-motive force opposing the field 
magnets, 7.e., the demagnetising component, is from 
18 to 30 per cent. of the total armature magneto- 
motive force. This corresponds to a lead of the 
brushes of from 9 to 15 per cent. of the total 
angular distance between successive neutral points, 
i.e., to an angular lead of from 16 deg. to 27 deg., 
the angular span of two magnetic fields (north and 
south) being taken as 360 deg. 

The armature reaction, therefore, in modern 
practice greatly increases the amount of material 
required in the field-magnet coils and in the field- 
magnet circuit by increasing the economical length 
of the magnet core and coils, which in turn, tends 
to increase the magnetic leakage, and therefore to 
require greater cross-section of magnetic circuit. 
As yet, however, practice has not been suffi- 
ciently developed to reach the limit beyond 
which the total cost of the dynamo is increased, by 
increasing the armature reaction. The field magnet 
may, therefore, be considered, in general practice, 
a subservient member. The limit, of course, to 
the armature reaction is frequently reached in the 
case of compound dynamos that are required to 
give an approximately constant potential over the 
whole working range. 

In the case of alternators the thermal limit of 
output has been increased by ventilation, as in 
commutating machines. By the introduction of a 
general system of air passages, shorter armatures 
have become possible, consequently natural ventila- 
tion of the armature has been vastly increased. 
The tendency in recent practice has been to limit 
the output of alternators from the standpoint of in- 
herent regulation, and the thermal limit of output 
has been generally determined to conform with the 
conditions laid down as to regulation and induct- 
ance. Alternators designed. to work over inductive 
lines for power purposes are very frequently de- 
signed with one-half the armature reaction that 
would be used in the case of lighting machines. 

A full discussion of the armature reaction of 
alternators will be given in a later chapter. It 
may be stated here, that in uni-slot single-phase 
alternators the value of the reluctance of the mag- 
netic circuit becomes very dependent upon the 
positon of the armature slot with respect to the 
pole-face, hence the reluctance undergoes a periodic 
variation of n cycles per revolution of the armature, 
n being the number of field-poles. The variation 
is generally of so great an amplitude as to make it 
important to construct the entire magnetic circuit 
of laminated iron, otherwise the field frame becomes 
the seat of a very substantial loss of energy through 
eddy currents. Although this loss is less serious 





in multi-slot single-phase alternators and in poly- 





phase alternators, it should be carefully considered, 
and it will often be found desirable in such machines 
to adopt a laminated construction of the entire 
field frame. Even in continuous-current machines, 
the loss may sometimes be considerable, being of 
greater value, the fewer the slots per pole-piece, 
the wider the slot openings and the Pst the 
air gap. But in continuous-current machines 
there are almost always enough slots to insure 
the restriction of the magnetic pulsations to 
the vicinity of the pole-face, and hence it is often 
the practice to laminate the pole-faces only. But 
in all alternators, even with multi-slot armatures, 
present practice requires that the magnet cores, 
at least, shall be laminated for the entire length. 
The pulsations of the flux throughout the magnetic 
circuit, due to periodic variations in the reluctance, 
reach their greatest extent in the inductor type of 
alternator, and constitute one of the objections to 
most varieties of this type of alternator. 


(To be continued.) 


PARK ROW BUILDING, NEW YORK. 

THE rage in American cities for high buildings, or 
sky scrapers, does not appear to abate, but rather to 
increase with more rapid strides than was at one time 
thought by many to be probable. The first symptoms 
of the craze, if we may call it so, appeared in Chicago ; 
but it was not long before other cities caught the idea 
and vied with one another as to which of them should 
possess the tallest building ; architects and engineers 
winning fame according to the number of storeys they 
were able successfully to pile together. 

New York is not a city that likes to be left behind 
in anything, and it is not surprising, therefore, that 
we find the men of Manhatten Island emulating one 
another and rival cities in the Union as to who shall 
boast the sky scraper whose height surpasses that of 
any other. 

hatever be our views with regard to these 

gigantic structures, whether we look upon. them 
charitably as necessities of the times, or condemn 
them as hideous and vulgar monstrosities, the fact re- 
mains that the number of them increases, and we do 
not think it is possible for anyone to help admiring, 
either from an architectural or an _ engineerin 
point of view, the skill and ingenuity eceme, | 
in their construction and the daring _ boldness 
of their conception. They may not be beautiful, 
but at least we may suppose that they are useful, or 
hard-headed Americans would not continue to build 
them. Where every square foot of ground has a very 
high value, they enable a certain available area to be 
multiplied 20, 30, or rhaps 40, 50, or even 60 times, 
thus giving facilities for a like increase in the value of 
the concern as an income-earning machine. If they 
teach us nothing more, they at least show that the 
architect and engineer can work together so as to 
produce results which probably neither of them could 
achieve alone. This is a lesson which in our country 
we seem slow to learn, but which, if we could but take 
to heart and act upon, would probably result in add- 
ing beauty and security to our structures, whereas at 
present some of our engineering works justly merit 
the architectural ‘‘ finger of scorn” being turned upon 
them, while the structural attempts of many architects 
invite the profane ridicule of engineers. Until this 
lesson has been learned we cannot achieve that measure 
of success, either architecturally or from an engineer- 
sg eau a that is ible. 

he questions to be decided in these modern struc- 
tures are so numerous and the difficulties so great, that 
it has become almost a necessity that the work should 
be specialised; and so it comes about that an architect 
is made responsible for the general arrangement of the 
building and for what we may call the clothing of it, 
while the steel frame or skeleton is the work of a skil- 
ful engineer experienced in such matters. There are 
few architects capable of undertaking both the architec- 
tural and the structural details of these buildings, and 
in some cases where the experiment has been tried the 
result has been disastrous ; for it is manifestly impos- 
sible for one man to be able to properly master both 
branches of the art sufficiently to enable him to meet 
and overcome the many difficulties to be faced in a way 
that is possible when specially trained minds are em- 
ployed to carry out each section. 

he field is surely sufficiently wide to prevent any 
conflict of interests from being felt, and yet how un- 
willing is each at times to concede to the other his 
deserved position! So long as engineers continue to 
put up structures hideous to a de in important 
positions, the necessity for the help of the architect is 
manifest ; and so long as we continue to have reports 
of buildings collapsing through structural defects, as 
unfortunately we recently have done, the co-operation 
of the engineer with the architect must be looked for 
as necessary. 

Design and construction are not synonymous terms, 











as has been proved over and over again ; and when we 
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THIRTY-STOREY BUILDING AT PARK ROW, 


MR. R. N. ROBERTSON,SARCHITECT; MR, NATHANIEL ROBERTS, ENGINEER. 
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consider the vast size of some of the high buildings in| each department the highest specialist knowledge | would otherwise be lacking. 






In the old days the 


the States, the amount of capital they represent and | they can command ; for by so doing there is no doubt | architect was sufficient in himself, but now every 
the number of lives depending on their stability, the | they attain their desir 
Americans show their wisdom by bringing to bear in| greater economy and with an assur 


end more quickly, with| year he becomes less able to cope with the struc- 
safety that’ tural difficulties that enter into modern * building 
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work ; therefore the sooner it 1s recognised that he 
must obtain help from the engineer, and the engineer 
from him, the better will it be for all concerned. 

The Park Row Building, which we illustrate this 
week, by our two-page engraving and on pages 40 and 
41, is an example of the successful co-operation of the 
architect and the engineer, and redounds in a very high 
degree to the credit of both. When completed it will 
be the highest building in New York, and as such has 
many points of interest, more especially on account of 
the enormous loads that are carried on some of the 
columns and foundations, 

The architect is Mr. R. H. Robertson, whose name 
is known in connection with the American Trust 
Society’s Building, the Corn Exchange Bank, &c., and 
Mr. Nathaniel Roberts, M. Am. Soc. C.E., is the engi- 
neer responsible for the whole of the structural steel 
work, and it is this portion of the building that we 
more particularly intend to deal with in the present 
article. 

The building belongs to the Park Row Construction 
Company, and occupies the site of the old Inter- 
national Hotel, opposite the post-office. It is 26 
storeys high in the middle part, while the two towers 
are each four storeys higher, making in all 30 storeys, 
as will be seen by reference to Figs. 1, 2, and 3, on 
our two-page plate, which are respectively an eleva- 
tion of the Park Row Front and vertical sections 
through the building at the cupola, and at the 
centre of the front. Fig. 6 shows the arrangement 
of the columns and iets in Theatre-alley Front; 
Fig. 7 the side between Park Row and Theatre-alley ; 
and Fig. 8 Park Row Front, while Fig. 9 shows the 
meta fixing the floor girders to the outer columns ; 
and Fig. 10 a cross-section of one of the columns, show- 
ing the way in which they are strengthened for in- 
creasing loads by the addition of plates on their sides. * 

The total height of the building from the level of 
the curb in Park Row to the top of the cupolas is 
386 {t. The first storey will be utilised as stores 
after allowing space for ten elevators. The other 
storeys will be divided into offices, of which there will 
be between 900 and 1000. The St. Paul’s Building, 
which is situated close by, has a height of 313 ft. from 
the curb, and has 25 storeys. There are several other 
high ree in the neighbourhood. 

The site of Park Row Building is, as will be seen by 
the foundation plan, Fig. 4, page 40, of a very irregu- 
lar shape. This was unavoidable on account of the 
difficulties raised by some of the adjoining owners of 
og oy who, we understand, asked exorbitant prices 

or the land, but who, after the building was actually 
designed and commenced, would aadig late come to 
terms when it was too late to do so. 

The building frontage is 103 ft. 11 in. in Park Row, 
20 ft. in Ann-street, and 47 ft. 104 in. in Theatre- 
alley, while the depth from Park Row to the alley is 
153 ft. 72 in., and the area covered is 15,000 square 
feet. The structure is carried entirely on piles driven 
into a sand foundation toa depth of about 20 ft. There 
are about 3500 piles used in the construction. They 
are of round American spruce free from knots, and 
with the bark left on. They are from 10 in. to 14 in. 
in diameter at the head, and the load on each does not 
exceed 16 tons. They are driven at from 16 in. to 18 in. 
apart, centre to centre, commencing at the centre of 
each group, and working outwards, while the rows 
are about 24 in. apart centre to centre. The heads 
are cut off below the level of ground water, or at 
34 ft. 4 in. below the level of the curb in Park 
Row. From 12 in. to 16 in. is excavated out 
around the head of each pile, which space is filled 
in with concrete composed of 1 part Portland cement, 
2 parts sand, and 5 parts broken stone, not more than 
24 cube. The concrete is levelled up flush with the 
heads of the nee Upon the top of the concrete are 
laid granite blocks to receive the brick piers which 
carry the grillage beams, to be described in a future 
article. The heads of these piles, together with the 
brick piers, will be seen by reference to Fig. 5, page 40. 

Fig. 11, page 41, is from a photograph, Ho shows 
very clearly the method adopted for lowering the 
heavy distributing girders from the street down to the 
bottom of the basement where they are required. 
The view shows one of these heavy girders after it has 
just reached the bottom of the inclined slipway. 








COMBINED LIGHT PORTABLE PUMPING 
AND MOTIVE POWER ENGINES. 

WE illustrate on page 48 two adaptations Messrs. 
Merryweather and Sons, of Greenwich, havé recently 
made of their so-called ‘ Squire’s” engine. Our 
first engraving, Fig. 1, shows one of these engines 
fitted with a centrifugal pump, and this machine has 
been supplied to the Blackpool Corporation for the 
work of emptying trenches (cut on the foreshore for 
laying pipes for an extension of the sewage outfall) of 
sea water between the tides. This work has been re- 
ported by Mr. John Parkin, M.I.M.E., the chief engi- 





_ “ Further reference will again be made to these details 
in a future article, 


neer, to have been most successfully accomplished, the 
engine pumping 1300 gallons per minute to a height of 
between 10 ft. and 12 ft., although only guaranteed to 
do 1000 gallons in the same time. Thesecond illustra- 
tion shows the ‘‘ Squire’s” engine fitted with a dynamo ; 
but as the main features of both engines are identical, 
we will describe the Blackpool machine only in 
detail. 

The framework is constructed of two parallel bars 
of angle-steel framed together with box stretcher, the 
front part being bent down to carry the fore carriage 
and the centrifugal pump, and the whole machine is 
carried on wrought-iron axles, steel springs, and iron 
wheels with broad tyres for travelling on soft ground. 
The boiler is Merryweathers’ patent water-tube type, 
made with a large firebox for burning wood or other 
inferior fuel, and fitted with curved and inclined tubes 
made of special metal to withstand corrosion. The fire- 
box can be entirely removed by taking out bolts round 
the chimney casing, and from the angle-iron ring above 
the firedoor, and the tubes are thus easily reached for 
cleaning or replacement. The engine is bolted between 
the frames in front of the boiler side by side with the 
pump. The cylinder is inverted and bolted to a steel 
motion plate by turned steel stays. The steel crank- 
shaft is carried in plummer-blocks on the motion 
plate and drives a large flywheel turned for a belt. 
At the other end of the crankshaft is a variable stroke 
crank disc, connected to the high-pressure pump by 
means of a connecting-rod. The pump is also sus- 
pended from the motion plate by steel stays, and by 
slacking one nut can be thrown in or out of gear 
with the engine. The slide valve is worked by an 
eccentric on the shaft, as is also the feed pump. A 
very sensitive governor is provided, rendering the 
engine suitable for electric lighting. The high- 
pressure pump is entirely of gun-metal with india- 
rubber disc valves working on gun-metal grids, and 
the cover to the valve-box is so arranged that the 
valves can easily be got at when necessary. Large 
copper suction and dt air vessels are fitted, and 
screwed connections for a hose are provided. The 
centrifugal pump is fitted over the forecarriage, and 
is driven by a belt direct from the engine flywheel, an 
adjustable jockey pulley being fitted to keep the belt 
tight, the drive being necessarily short. The pump is 
of cast iron, and so arranged that the impeller and 
spindle can be easily taken out for cleaning or replace- 
ment when required. Small covers with bayonet 
joints are fitted over the suction and delivery ways to 
admit of easy examination. The pump can 4 slewed 
on its bedplate, so as to allow of suction and delivery 
ways being placed at any desired angle. A steam 
ejector is fitted for easy starting, and a flap valve is 
provided at the end of the delivery 4 

The weight of the engine, boiler, high-pressure and 
centrifugal pumps, and, in fact, of the whole machine, 
is about 40 cwt.; the over-all measurements are 12 ft. 
long by 6 ft. 1 in. wide, by 8 ft. high; the front 
wheels are 2 ft. 1l in., and the rear wheels 4 ft. 4 in. 
in diameter, and the width of the tyresis6in. The 
engine developes 10 horse-power ; the high-pressure 
pump delivers 150 to 200 gallons per minute at from 
80 lb. to 100 1b. pressure, and the centrifugal pump de- 
livers 1200 gallons per minute under a head of 12 ft. 

Our second illustration shows the ‘‘ Squire’s” en- 
gine as described above, complete with a high-pressure 
pump, but has a dynamo placed over the Cacneein e 
instead of the centrifugal pump. This machine weighs 
complete about 40 cwt., and is capable of lighting 130 
8 candle-power incandescent lamps. Its measurements 
over all are 11 ft. long by 5 ft. 4 in. wide by 8 ft. high. 
The machine is shown with a resistance coil fitted, but 
this is not usually supplied. The engine from which 
our illustration was made was so fitted for driving a 
motor temporarily. For electric lighting this would, 
of course, be unnecessary, and, in fact, even for 
driving motors the coil is usually placed in the engine- 
room. 








THE BROWN HOISTING AND 
CONVEYING MACHINES.* 
By AXEL SAHLIN. 

Ir during the past year it has been possible for the 
United States of America to rene g| with Europe in 
certain branches of the iron and steel industry, this is due 
to four circumstances or conditions which seem likely to 
remain favourable to the United States until, perhaps, 
some new fundamental discovery will alter present 
requirements for a successful iron industry, change the 

resent ‘‘lines of least resistance” to commercial and 
industrial activity, and thus make it obligatory to start 
anew with new methods, new values, and, possibly, partly 
new raw materials. Until these changes actually take 
place we must accept and deal with conditions as they 


are. 

The first condition which favourably affects the 
American iron and steel industry in its competition 
abroad is the — equalisation of the rate of wages. 
In America the tendency to-day is downward, while in 
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Europe it is upward. When we speak of the wage of a 
day labourer o America as orengnn about 1.25 dols., 
while in Germany it may approach 3 mks., the difference 
in cost of labour is not so marked in favour of the 
German manufacturer as figures indicate, for in America 
no old or weak men find employment in the iron works ; 
while those young, able-bodied, and well-nourished men 
whom we are silt to employ, are driven to exert 
themselves to the utmost while at work. On an 
average I also believe that in America more pains are 
taken to facilitate the task of the labouring man than 
are customary in Europe, by giving him handy tools, a 
appliances, and, wherever possible, contract work. et 
the question of relative cost of labour is a difficult one to 
settle, and, generally speaking, Europe yet has a slight 
advantage. 

The second condition reducing cost of production in 
America is the tendency towards consolidation and 
absorption of small manufacturers into large, ably con- 
ducted, liberally supported industrial units. If Mr. 
Andrew Carnegie, for instance, can — 8000 tons of 
steel per working day ; if he has sufficient capital at his 
command to control his own mile-wide coal territory, his 
own coke ovens, his own limestone quarries, his own 
double-track railroad, 200 kilometres long from Pittsburg 
to the Great Lakes, his own harbour, with docks equip- 
ae with the most efficient labour-saving machinery for un- 
oading and loading coal, his own fleet of freight steamers, 
as large and powerful as many of the ocean fleet, his ore 
piers and railroad at the Upper Lake ports, his mines 
containing iron ore, rich, pure, and easily reduced, in 
quantities yet never measu or calculated; and in 
addition possesses works which contain in their many 
departments all that can contribute to rapidity, accuracy, 
and economy of production, operated by a staff of men 
the most able, the most energetic, the most enterprising 
that ample compensation and well-defined authority can 
enlist—if, I say he, under one management, under one 
masterful will, can control all this, what wonder is it 
that he is in position to dictate prices which force to the 
wall less wealthy, less able, or less advantageously located 
American iron and steel makers; while they compel 
Europe to r ise that anew factor has appeared in the 
iron and steel business, which hereafter and henceforth 
has to be taken intoaccount? I have above spoken of the 
Carnegie Steel Company as the largest and — the 
strongest of the American iron producers, but at their 
side stand others not to be overlooked. 

The third and naturally greatest advantage of America 
is the presence of ore and coal, superb in quality, easily 
recovered, and present in quantities which from the 
standpoint of the present generation are inexhaustible. 
But while freely r ising this enormous advantage it 
must be borne in mind that—at least so far as Bessemer 
ore is concerned—the distance between ore and _ coal 
mines is greater than that from Strassburg to Kénigsberg, 
or more than 2000 kilometres, and that at least one of 
these principal raw materials must be carried every mile 
rf “ed os — age of - — ph ose 
therefore, grea epends upon the cheapness of trans- 
portation, of vse Fa " aaaion, storing and charging of 
these materials in their original form, and subsequently 
as finished product. 

It is this, the fourth condition, that most favours the 
American iron industry. 

Compelled by the keenest competition, the numerous 
railroads have gradually reduced their rates. Powerful 
locomotives, large cars—the newest carrying as much as 
60 tons—effective brakes, convenient and rigid couplings, 
road-beds with heavy rails, closely-placed oak ties and 
stone ballast, easy grades, comparatively easy curves, 
stone or steel bridges, are some of the means adopted to 
cheapen freights; to-day one can with certainty say 
that the cost of the railroad freights to the iron works is 
less than 4 cent per ton-mile, or 1.3 pfennig per ton kilo- 
metre, and rates considerably below this figure are often 
reported. The cost of loading, unloading, and charging 
of the raw materials has at the same time been brought 
down by substituting efficient machinery for manual 
labour, and in this change the Brown Hoisting and Con- 
veying Machine Company, of Cleveland, Ohio, have played 
the greatest part, and the Brown machinery occupies to- 
day in America a position of unquestioned prominence. 
The product, one may say, of the brains, in enuity, and 
untiring perseverance of one man, Mr. Alexander E. 
Brown, General Manager of the Company which bears 
his name, this machinery, of unique type and unparalleled 
velocities and capacity, is a development of the last 
fifteen years. It now handles more raw material in the 
United States than all other types of conveying and 
hoisting machinery together. 

Of the 12,500,000 tons of ore received during 1897 at the 
lower Lake Ports, 92 per cent. were unloaded and placed 
on railroad cars or in storage by the Brown machinery. 
At the beginning of the present year 320 Brown un- 
loading machines were in operation in America, having a 
daily capacity of 110,000 tons. Five coal-handling plants 

ad a combined capacity of 20,000 tons per day of ten 
hours. Blast-furnace hoists, rope-ways, electric travellin 
cranes, locomotive steam cranes, and various specia 
machines were distributed throughout the broad land, 
and a prosperous machine business was built up in 
Cleveland, Ohio, devoting itself exclusively to the 
Brown specialities, and employing about 400 skilled 
men and a numerous staff, trained to deal with the unique 
and ever-varying problems of the railroad and steel com- 

ies. 
ooo the past year the Brown machinery first 
began seeking a market in Europe. Three — tram- 
ways have so far been placed at the Krupp Works at 
Rheinhausen, two with the Krainische Industri Gesell- 
schaft in Trieste. Two are working at the new works 
La Société Providence, Mariopol, Russia. Two other 
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bridges have just arrived in South Russia, and within the 
last week orders for eight additional bridges have been 
received from Europe. The Brown Company, in addi- 
tion, has under consideration numerous plants for various 
purposes, for which proposals have been requested by 
rominent works in England, Germany, France, and 
Igium. 

‘The original and most generally employed form of the 
Brown machinery is the Bridge Tramway shown in Figs. 2 
and 3, on page 44. It consists of a 300 mm. (12 in.) gauge 
track, properly supported and generally set at a pitch of 
1:12to1:8tothe vio. The track is carried by a bridge 
span varying from 40 metres to 74 metres, and one or two 
cantilevers of any length up to 32 metres. If the bridge 
is to be used for unloading from rigged ships, a movable 
extension or so-called ‘‘apron”, generally 10.5 metres 
long, is hinged to the lower end of the permanent track. 
While the vessel is being brought to the dock this exten- 
sion is raised in vertical position so as not to interfere 
with the rigging. When the unloading is to be done the 
‘“‘apron” is lowered between the masts so as to form a 
continuation of the track. The greatest convenient 
length of the Brown bridge tramway is, therefore, 148.5 
metres. This track is carried by two supports. One 
pier or tower carried on four, eight, or more wheels run- 
ning on two rails and supporting the hoisting machine ; 
and one A-frame supported by two or four wheels, and 
running on a single rail. This arrangement gives the 
construction both stiffness and flexibility, and readily 
allows for expansion and unavoidable inequalities in the 
track. The bridge is so suspended on the supports that 
it can be slewed an angle of 10 deg. to either side of the 
central position. When this limit is reached an automatic 
clutch grasps the A-frame rail, preventing an eventually 
dangerous distortion. The bridge can be moved up and 
down the track by hand-power or by machinery, as may 
bedesired. Three men will, in the former case, move the 
bridge from 25 to 30 metres per minute. The structure 
is throughout built of steel, except the track-swingers 
and the cross-beams supporting them, which are of 
“Georgia” yellow pine. All parts are calculated to resist 
with 5-fold safety stresses caused by a travelling load of 
twice the ordinary weight, and a wind-pressure of 140 kilo- 
grammes to the _ metre. The top chords consist of 
laced channels ; the bottom chords of 200-millimetre flats 
placed horizontal, so as to reduce wind-pressure; the 
struts are made of lap-welded steel tubing, with through- 
going bolts ; the braces of round steel rods. The bridge 
deflects only about 15 millimetres when the full load 
suddenly is applied at the curve. The pier and A-frame 
are entirely of steel. The engine-house is of corrugated 
iron over steel frame. The engine-house floor is of yellow 

ine. If driven by electricity, each bridge has its own 
independent engine-house and motor-driven hoisting 
engine, operated separately. If steam-power is employed, 
it is economical to run the bridges in units of 2, 3, or 4, 

lacing all the operators, the hoieting-engines, and the 

fader on one bridge pier, which is connected with 
the other bridges only by the hoisting rope. Thus one 
fireman can attend to the machinery of four bridges, 
which, nevertheless, are independent to move. 

The Brown Machine.—The Brown machine or trolley, 
which moves up and down the above-described track, is a 

iece of mechanism in which a great amount of —— 
ios been concentrated. It is complex yet simple, and 
makes it possible to employ extraordinary hoisting 
speeds automatically, and at the proper moment changing 
from vertical to horizontal without action on the part of 
the operator. It also automatically stops at the points 
desired, and causes the hoisting bucket to dump at the 
proper place. For all these various functions the trolley 
depends only on one 15-millimetre steel hoisting rope, 
and on two trucks or so-called stops which are clam 
to the track at the extremities of travel. If we suppose 
the hoist block, with a standard 1-ton hoisting bucket 
attached, lowered into the hold of a ship and the bucket 
filled with ore, the hoisting engine is started, and the load 
is raised at a guaran minimum speed of 90 metres 
(295 ft.) per minute, until the hoist-block enters the trolley 
and is supported by it in such a way that the load is 
carried by the trolley, the rope relieved, and the block 
held firmly, preventing any oscillation. As the block 
enters the trolley it automatically releases the latter from 
the lower ‘‘stop,” and the strain in the rope, which hitherto 
has been uired to raise the load, is now employed to 
haul the woller with its load up the track at a speed of 
not less than 360 metres (1181 ft.) per minute. When 
the trolley approaches the upper stop it attaches itself to 
the same, and at the same time releases the hoist block 
and the loaded hoisting bucket. This can now be lowered 
simply by releasing the friction clutch on the engine, and 
it can also be automatically dumped either by contact 
with a special tripping bar, in case of ore, or other 
materials not injared by breakage, or by lowering it until 
it touches the car or stock pile, as in the case of coal or 
other friable materials. The time for a single round trip 
of the bucket from the hold of the ship to the upper end 
of the track and back is thus reduced to 45 seconds. 

Delay in filling the buckets and in attaching them to 
the hoist block, however, reduces the number of trips 
actually made per day of 10 hours to an average of 400 to 
450. The standard bucket will hold one ton or 17.5 cubic 
feet of ore, or 42 cubic feet of coal. 

The Hoisting Buckets.—The hoisting buckets are made 
of light steel plate, modelled to approach in shape the 
curve of a sheet of muslin filled with sand and raised at 
the four corners. It is lined with a wearing plate which 
can easily be renewed, and is so balanced that it, when 
loaded and released, will empty itself, but will return to 
its —— position and automatically lock itself when 
empty (Fig. 6, page 45). 


ped | loaded bucket. 


the hook, made of aluminium bronze, is fitted with a 


gr latch, making unhooking impossible, except 
when the latch is drawn back by the pressure of the hand. 

The Rope.—The rope is made of steel wire, 19 wires to 
the strand, and is of the highest quality obtainable. It 
may interest German engineers to know that the Brown 
Company buy their own ropes in Rheinland. 

_ The Hoist Engine.—The hoist engine is of one special de- 
sign, and as the entire success of the machinery depends on 
the reliability of the hoisting engine, no pains or expense is 
spared to make this engine in workmanship, dimensions, 
and materials as good a tool as can be made. The engine 
has two cylinders, and is non-reversing. The rope drum 
is of large diameter and sufficient width to do away with 
any overwinding. The friction clutch is of ample dimen- 
sions and of a very valuable patented design, by which 
the entire circle of the wood-lined brake band is adjusted 
by the turning of a single adjustment nut. 

The above-described bridge tramway has numerous 
applications, and will work under the most different 
requirements. Figs. 2 to 4 show a proposal for three inde- 
pendant electrically-driven bridge tramways. Near a 
shallow river runs a street which cannot be obstructed. 
Beyond the street is territory to be used for coal storage. 

Next is a space for railroad tracks, and, finally, is shown 
the end view of a line of by-product coke ovens. It was 
the a plan to construct along the river a quay 
550 ft. ong 5 to place on the same railroad tracks, turn- 
tables, and locomotive cranes, as done by a neighbouring 
concern. The railroad cars would be shifted by horses 
and men, would then be hauled about 4 kilometre by 
locomotive into the coal-storage yard, where they finally 
would be unloaded by shovelling and re-charged into the 
coke ovens by means of locomotive cranes. The Brown 
bridge tramway solves this problem in a different 
manner: the wharf and tracks, the locomotive cranes and 
horses, are all dispensed with. A single rail for the A- 
frame is placed alongside the side walk. A parallel track 
for the pier is placed between the coal storage and the 
coke ovens. The bridge is made to extend about 33 
metres over the river, enabling the ships to be anchored or 
moored quite a distance from the shore. A rear canti- 
lever is made to extend beyond the coke ovens. This 
plant of three bridges will now load or unload from 1200 
to 1500 tons of material as follows: 

1. bg 8 will hoist coal out of the ships and deposit the 
same in the storage yard. 

2. Will deposit the coal direct on railroad cars running 
over the top of the coke ovens. 

3. Will carry coal from the storage yard and charge it 
into the cars on top of coke ovens. 

4. Will handle ore from ship to car near A-frame or 
near pier, or will put it in stock pile at lower end of coke 
ovens. 

5. Will carry pig iron from railroad car on either of the 
tracks to the ZA sn moored more than 20 metres from the 
shore of the river. 

The Bridge Tramway for Digging.—The bridge tram- 
way for digging is used for excavation, shovelling of ore 
or coal from stock pile, etc. It is necessary to manipulate 
the bridge tramway with two independent ropes: one for 
hoisting, the other for moving the trolley. In this case 
the bridge is placed level, or nearly level, but in other 
respects it remains unchanged. 

The Shovel Bucket.—The shovel bucket used for digging 
is of a form different from that of the hoist bucket. Its 
bottom is flat, and its forward lip is armed with teeth or 
points of tool steel about 300 millimetres long; these 
enter the soil or ore to be dug, sarge: way for the 
bucket. It is a rather surprising fact, that in digging 
either soil or ore the power required for digging, as indi- 
cated by the ammeter, is less than that of raising the 
The shovel bucket attached to a Brown 
apparatus, be it bridge tramway or cantilever crane, 
takes the place of a steam shovel. At the works of the 
Carnegie Steel Company one man operating a Brown 
bridge tramway with a 5-ton shovel bucket attached, 
shovels and removes to the charging bins 2,000 tons 
of ore per day of ten hours. 
A Clamshell Bucket.—A clamshell bucket is also built 
by the Brown Company for use in unloading from ship. 
It is operated by one rope or chain in connection with 
a Brown bridge tramway or cantilever crane. 
The Fast Plant.—The Fast Plant, so called on account 
of its rapid working, consists of a tower to which are 
attached a cantilever commanding the railroad tracks, 
and a hinged apron overhanging the vessel. When dock- 
room is valuable, the tower can be so built that tracks 
pass under the same. In this case the floor =prmune 
the hoisting machinery is raised to an upper level. These 
plants are worked like the bridge tramways, by steam or 
electricity. In the former case as many as four machines 
are opera from one common engine-house. The 
uaranteed hoisting velocity of these plants is 90 metres. 
The trolley speed is 450 metres per minute. The machines 
are moved up and down the dock at a speed of 50 metres 
per minute. 

There is a special form of fast plant owned by the 
Pennsylvania Railroad Company, and placed on a dock 
in New York Harbour. This machine is constructed 
with a tower stradding two_rail tracks, somewhat 
after the fashion depicted in Fig. 1, with hinged aprons 
attached to both sides of the tower, and command- 
ing ships moored along both sides of the dock. Along 
side one stringer of the dock and outside of the tower 
runs a third track, which is used for long cargoes, such as 
rails or lumber, while those covered by the tower are used 
for bulk, such as grain, coal, or pyrites, sulphur, sand, 
&c. This crane has a velocity up and down the dock of 
160 metres per minute. The trolley s is 450 metres, 
and the hoist velocity with a load of five tons is 60 metres 


The Cantilever Derrick.—The cantilever derrick was 
used on the Chicago Drainage Canal. This t of 
machine was largely employed for removing the blasted 
rock from the cut of the canal to the spoil-heap along 
the side of the same. Between the canal and the 

il-heap was placed, on a wooden substructure, a 
ouble railroad track, built in sections, so that each 
section readily could be moved from the end of the track 
behind the crane to that ahead of it. This moving and 
| of the track was affected by means of derricks 
fastened to the crane itself. The tracks each were of 
3-ft.gauge, and were placed 9 metres centre to centre 
alongside of the canal. The tower of the crane is 9 metres 
square, and above 16 metres high. 

On the same rested the cantilever bridge supporting a 
trolley track 110 metres (361 ft.) long, and at an incline 
of about 1: 10. The entire crane was moved by power 
up and down the track at a speed of 60 metres (197 ft.) 
per minute. On the track travelled a standard Brown 
one-rope trolley with a velocity of 450 metres (1476 ft.) 
per minute. The hoisting velocity was 100 metres (328 ft.) 
per minute. As a matter of fact, the time required to 
raise the bucket with full load of five tons about 30 metres 
to the trolley, transferring it 100 to 110 metres along the 
track, dumping the load and returning the empty bucket, 
was 45 seconds. 

The Brown Company, as contractors, operated eleven 
of these cranes, removing the loose rock from the cut to 
the spoil-heap._ Four other cranes were owned by other 
contractors. During the two years that this work 
occupied, each crane made on an average 32 trips for 
every working hour, no deductions in time being made 
for weather, strikes, blasting, etc. Each machine 
removed per working-day 540 cubic yards (about 405 cubic 
metres) of rock, measured in the solid, at a cost for 
labour, fuel, oil and water, track-laying, and repairs of 
5 cents per cubic yard, or about 254 pfennig per cubic 
metre. 

One of these cranes is now employed in the stock and 
erecting yard of the Brown Hoisting and Conveyin 
Machine Company, saving a large amount of manua 
labour. To cover a rail or beam-yard, the erecting place 
of a structural shop, etc., a crane of this description is of 
special value (Fig. 1). It can be rapidly brought to the 
spot when work is to be done. It does the work quietly, 
quickly, and with accuracy. But as soon as it is no 
longer needed it can be removed, leaving no obstruction 
and occupying no valuable am such as is the case 
with the columns and girders of overhead travelling cranes. 
Cranes of this type are also used in blast-furnace plants 
for covering the stock yards, for charging cupolas, &c. 
In some cases, and for special purposes, the cantilevers 
have been made to rotate on top of the tower. In other 
cases the crane has been used with two-rope trolley and 
shovel bucket for excavating clay, sand, broken stone, 
&c., and for this class of work it the advantage 
over the steam shovel, that it will dig at any elevation or 
depth of cut, and that the crane does not require to be 
lowered into the cut. 

The Shipbuilding Crane.—Three shipbuilding cranes 
are now in operation at the Newport New Shipbuilding 
and Dry Dock Company’s yard. Each is a cantilever crane, 
measuring 60 metres from end to end, running on a 6-metre 
(20 ft.) central track, which extends 210 metres from be- 
tween the slips to the tool shed. Each cantilever covers 
one ship from side to side, from stem to stern. The height 
of the trolley track above the general level of the works is 
30 metres. The travelling s of the crane is 180 metres 
per minute with a load of 5 tons at the extreme end of 
one cantilever, or 14 tons at a point 16.7 metres (54 ft.) from 
the centre of crane. The hoisting speed is anything 
up to 60 metres per minute, the trolley speed 360 metres. 
In order to enable the crane safely to lift the great 
loads mentioned above, it is provided with a travel- 
ling counterweight, which moves reciprocally with the 
trolley, so that if the trolley moves towards one end 
of the track the counterweight approaches the opposite 
end, both reaching the limit of travel at the same moment. 
When the load moves towards the centre the counter- 
weight does the same, the two loads passing each other at 
the centre of the tower. 
This crane, commanding at the same time slips and 
tool shed, lifts from their places in the shed keel 
plates, frames, plates, fixings, or any part of the ship, 
carries them in less than one minute to the slip, lowers 
them into place, raises the frames, holds beams and 
lates in position while they are being marked, fitted or 
lted in place, and returns them with same rapidity to 
the tool shed for alterations. With such a crane in the 
yard there is no need of the customary ginpoles, tackles, 
winches, and gs of workmen and labourers for ———' 
materials, The crane, with one man to run it, does a 
this work and serves two ships with ease and far greater 
romptness than has been obtained by any other method. 
y actual measurement the crane requires when runnin 
at full speed, or 180 metres (595 ft.) per minute, with fu 
load at end of cantilever, a power of 300 amperes. At the 
starting somewhat more is required, at the end of the 
trip considerably less. This may seem high, but it must 
be borne in mind that a trip requires less than one 
minute’s time, and that the crane does in that short space 
of time the work that according to the old method often 
required one hour’s time and 10 or more men. If steam 
is used the operating power required is very much 
cheapened, so also the initial outlay for plant, but a 
second man is required to stoke the boiler. All the well 
and aggressively-managed shipyards on the Great Lakes 
of America are using Brown ship cranes of one type or 
another, suited to their local conditions. ; 

The above-described types are the principal — 

tions of the Brown hoisting and conveying machinery. 


iS) 








The Hoist Block.—The hoist block is made of steel 
plates enclosing the sheave. The bearings are dust proof ; 


per minute. It is an excellent tool, and has discharged 
as much as 530 tons of bulk in one day of ten hours, 


It will be seen that the same features go like a thread 
through the various often extensive frames of the 
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machinery. The double non-reversing hoisting engine, 
with its wide drum and indispensible single-adjustment 
friction clutch; the Brown trolley, with its stops, its 
transformer of motion and other automatic features, are 
the principal parts of the machine; next follow the 
hoist block, the self-dumping buckets, the shovel bucket, 
the one-rope clamshell bucket—all together insure the 
features that have gained the Brown machinery its name 
and standing in the industral world, viz., rapidity, 
capacity, economy, precision, and applicability. 

The Brown ‘Coal Tipple.”.—The Brown coal tipple, 
or machine for unloading coal without breakage, acts on 
the principle of the slow overturning sideways of the 
loaded railroad car into suitable receptacles, and the 
lowering of these to the bottom of the hold of the ship. 

In a partially completed harbour on Lake Erie, the 
vessels carrying from 4000 to 5500 tons of ore arrive 
under the Brown fast plants, where the cargo is 
directly transferred to railroad cars in from 7 to 10 
hours. The lightened ship is then moved to the oppo- 
site side of the dock, where it is to receive a return 
cargo of coal. The railroad yard serving the coal-loading 
machine has eight tracks, four for empty cars, four for 
loaded trains. The latter are run ther into one track, 
which at first slopes downward in direction of the tipple, 
and then again up-grade as it approaches the same. Be. 
tween the rails at the lowest point is located a pit, and 





from the bottom of this pit is placed a narrow-gauge ! 
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track inside of the main rails. On this narrow-gauge 
track travels a pusher-car, driven by a wire rope and 
hoisting drum. The operation of the machine is as follows: 
A loaded coal car is cut loose from one of the trains. As 
its brake is thrown off the car moves by gravity down the 
incline and across the pit. The pusher then ascends 
behind the loaded car, and carries it on to the platform of 
the coal tipple, whence it removes the previous, now 
empty, car. This descends, by gravity, an inclined track 
on the opposite side of the tipple, passes through an 
automatic switch, and reverses its motion, finally stop- 
ping on one of the four tracks provided for the formation 
of the empty trains. 

In the meantime, one of the loaded cars left on the plat- 
form of the tipple has been firmly secured in its place on 
the track, by the descent and approach of power-driven 
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which support the sides and grasp the 
ps accommodate them- 


hooks or clam 
upper edge of the car. These c 
selves to cars of any length, and of widths of from 2.4 
metres to 3 metres, with heights varying between 2.2 
metres and 3 metres. A lid, tapering into six funnels, or 
hoppers, and, turning on Y pp. next descends over the 


car, which at once, with lid and platform, turns over side- 
ways, so far that the coal quietly rolls out of the car into 
the hoppers of the lid. These hoppers, at the same time, 
enter into six square boxes placed on special cars, running 
on a track between the tipple and the edge of the dock. As 
the hoppers touch the bottoms of these boxes their sides 
automatically separate, leaving the coal in the boxes, while 
the tipple, with the now empty car and —— return to 
the original upright position. The lid and clamps recede, 
and the machine is ready to unload the next car. (See 
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ENGINEERING, page 74 of our last volume.) Two inde- 
pendent cranes, with outriggers covering the hatches 
of the ship, next lift the boxes filled with coal from 
the special car, lowering them into the hold of the 
vessel. As the box touches the bottom or cargo of the 
ship, its bottom automatically opens, leaving the coal 
in the proper place in the hold when the box is with- 
drawn. As the ordinary American coal car carries 30 
tons, the load in each box will average 5 tons. A coal 
tipple, with two cranes, occupies a dock front of 90 
metres, or somewhat less than the length of an ordinary 
sea-going freight steamer. It has an average my | of 
4000 tons in 10 hours, and has handled as much as 4700 
tons in the same time. Ten men are required to operate 
the machine when driven by steam. 

The Brown Automatic Blast-Furnace Hoist and Stock 
Distributor.—The Brown automatic blast-furnace hoist 
and stock distributor is shown by Figs. 7 and 8. It 
consists of an inclined bridge extending from the charg- 
ing platform to the stock yard, with an extension 
downward into a pit of about 3 metres depth, and an 
upward continuation carried by a double A-frame resting 
on the top of the furnace, and having a — of from 6 
metres to 8 metres. The bridge supports a sthgle railroad 
track of about 1300-millimetre gauge, on which travels a 
box or skip of steel plate sufficiently large to hold 1 ton 
of coke or 2 tons of ore; this skip runs on four wheels. 
The forward upward wheels are single, while the rear 
wheels are double, — two treads. Near the upper 
end of the track, above the charging platform, the main 
track rails are bent downward, and at the same place are 
bolted to the A-frame outside of the main rails, two short 
rails bent upward. As the skip ascends the track the 
single forward wheels follow the main rails, while the 
outside eee of - rear —— menue ee bony rails, 
causing the skip to dump its charge into the upper hopper 
or distributor. This distributor is an inverted cone 
ending in a one-sided eccentric spout or aperture, through 
which the charge falls into the main hopper of the furnace. 
The skip is raised by means of sone wire rope of 25 milli- 
metres in diameter, running over a drum and main hoisting 


shear of 1.2 metres (47 in.) in diameter. The hoisting 
engine is non-reversing, and fitted with a powerful Brown 
As the skip 


single-adjustment friction clutch (Fig. 5). 2 
reaches the upper end of its travel, steam is automatically 
cut off from the engine. When the skip is emptied, the 
operator releases the clutch, and the skip descends by 
vity. The time for hoisting the skip at a 24-metre 
urnace is about 20 seconds. The skip requires four 
seconds to empty itself, and it descends in about 10 
seconds, making the time for a round trip 34 seconds. | 
As the skip descends it naturally turns the main hoist- 
ing sheave, which, in its order, revolves a simple trans- 
mission of gear and shafts, engaging with a ring 
riveted to the distributor (Fig. i As the distributor rests 
on rollers it can readily be turned by this transmission, 
and the gears, being properly proportioned, it will during 
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one descent of the skip turn not fully 4, 4, 4, 4, or smaller 
rtion of the circle, as may be desirable, for any size 
urnace or any composition of the charge. When the 
skip is hoisted the distributor remains stationery owing 
to a slip or ratchet coupling, which is introduced between 
the hoist sheave and the distributor. The hoist is 
gy ay by one man from the engine house, located near 
the foot of the bridge. This man controls, beside the 
engine and its clutch, also the valve controlling the 
ordinary ‘‘ Parry” bell, and an apparatus for closing the 
charging aperture above thedistributor. This is done by 
lowering two doors or gas seals before the bell is being 
dropped. Thus is prevented the escape and ignition of 
the gas, and the furnace top is kept cool. In the same 
engine house are also a counter of the number of trips 
made by the skip, and an optical and graphical recorder 
of the height of the stock in the furnace every time the 
bell is lowered. The two latter machines are under lock 
and key, inaccessible to the operator. The stock is 
wheeled to the skip and dum into it in charging 
buggies of the ordinary type. The skip being accessible 
from three sides, and no adjustment of the buggies on the 
hoist platform being required, some time and labour is 
saved in charging the ore. (See ENGINEERING, vol. lxiv., 
page 407.) 
y the apparatus briefly described above the following 
advantages are secured : 

1, A mathematically correct and always uniform dis- 
tribution of the stock in the furnace. 

2. Saving of all human labour on the furnace top. 
This may be the means of saving lives in case of 
explosion. 

3. Saving of labour in the yard; as if the plan for 
charging the coke suggested is adopted there are no coke 
buggies to wheel ; and as for the ore, some time is saved in 
not having to wait in placing the full buggies until the 
empty ones are removed from the hoist en eg Three 
sides of the skip being available for dumping the buggies, 
this can also be done very conveniently and quickly. 

4. The weight, about 60 tons, of the entire hoist com- 
plete is less, and the price is lower, than that of an 
ordinary double vertical hoist, with cages, bridge, top 
platform, and the additional number of charging buggies 
required for operating this type of hoist. 

5. The automatic control of number of charges and 
height of stock in the furnace. 

- The cool top and saving of gas effected by the gas 
seals. 

7. The facility for exchanging parts of the top effected 
by the permanent hoisting m with its trolley, which 
is made part of the A-frame and supported by it. 

8. The few delays, and absence 2 repairs to the hoist 
effected by reduction of number of moving parts. There 
are only the following parts exposed to wear and repairs: 

a. The skip, a plain box of steel plate fitted with bottom 
lining to take the wear. This box may be injured in case 
the hoist rope should break. Therefore a spare one is 
furnished with each hoist, though the probability is that 
it will never be used. 

b. The steel wire-rope, which must be periodically re- 
newed. This rope is very short, however, and ex 
to less wear per foot of length than the longer and 
heavier ropes used for the vertical reciprocating hoist. 

c. The one, 48 in. (1.2 metre) hoist-rope sheave, with 
its bearings. These rings, however, are made dust- 
proof and self-oiling, and our experience with them is, 
that they will run for a number of years without atten- 
tion. 

d. The hoisting engine, which is subject to wear, as all 
engines are. But in this case the engine is non-reversing 
and of twice the size required for the work. The practice 
is to equip a furnace hoist with an engine with two 350- 
millimetres by 450-millimetre cylinders, and weighing 
13.5 metric-tons. An extra set of wooden blocks for 
the friction-clutch is furnished with the engine. These 
blocks are the only parts which should require periodical 
renewal, if reasonable care is given to the engine. As 
all the Brown machinery, and its efficiency, depends on 
the performance of the same, it is natural that the 
greatest care is taken in making these engines as perfect 
-. they can be made in design, material, and workman- 
ship. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Pig-Iron Market.—There was a renewal of 
the firmness in the warrant market last Thursday fore- 
noon, the price of Scotch iron advancing 1d. per ton to 
46s. per ton cash, with buyers over. Cleveland was the 
turn better at 40s. 14d. per ton cash, while Cumberland 
hematite iron was 1d. per ton better at 50s. 54d. per ton 
cash. The turnover would amount to about 20,000 tons. 
Business was done in the afternoon in Scotch iron at 
45s. 114d. cash and 46s. 24d. one month, and in Cleveland 
iron at 40s. 2d. cash and 40s. 4c. one month, and the 
settlement prices at the close were as follow: Scotch 
iron, 45s. 10}d.; Cleveland, 403. 14d.; Cumberland 
and Middlesbrough hematite iron, 50s. 6d. and 50s. 74d. 
per ton respectively. On Friday forenoon the busi- 
ness done did not amount to more than 5000 tons 
but the tone was very steady. Scotch warrants 
changed hands at 45s. 104d. cash, with buyers over, and 
Cleveland was quoted at 40s, 04d. per ton cash buyers. 
There were transactions in Cumberland hematite iron at 
50s. 4jd. per ton. In the afternoon the dealing was 
again limited to about 5000 tons, and the quotations were 
the turn firmer all round. The settlement prices were 
45s. 10}d., 40s. 14d., 50s. 6d., and 50s. 74d. per ton. 
Monday’s forenoon market was quiet and prices were easier. 
About 10,000 tons were dealt in, and Scotch iron fell in 
price 14d. per ton. In the afternoon about other 10,000 tons 
changed hands, and the tone was firmer, practically the 


whole of the forenoon losses were made good, and the settle- 
ment prices were 45s. 104d., 40s. 14d., 503. 6d., and 50s. 74d. 
per ton. Only a small business was done at the forenoon 
market on Tuesday, but prices were firm, and less than 
10,000 tons were dealt in. In the afternoon the dealing 
was again limited to about 8000 tons, the prices being 
the turn harder and closing firm. In respect of the settle- 
ment prices the only change was in Cumberland hematite 
iron, which advanced to 50s. 7jd. per ton. The market 
was firm this forenoon, but business was on a restricted 
scale, the dealing not exceeding 10,000 tons. Scotch war- 
rants were done at 45s. 114d. per ton cash, with buyers 
over, and Cleveland ran up to 40s. 24d. per ton cash 
buyers. Only some 5000 or 6000 tons changed hands in the 
afternoon, and prices were easier. The settlement prices 
were 45s. 104d., 403. 14d., 50s. 6d., and 50s. 74d. per ton. 
The following are the quotations for No. 1 makers’ iron: 
Clyde, 51s. per ton ; Gartsherrie and Calder, 51s. 6d. ; Sum- 
merlee, 52s. ; Coltness, 55s. 3d.—the foregoing all shipped 
at Glasgow ; Glengarnock, (shipped at Fo ey 50s. 6d. ; 
Shotts (shipped at IT.eith), 52s.; Carron (shipped at 
Grangemouth), 523. per ton. Last week’s shipments of 
iron from all Scotch ports amounted to 4478 tons, as 
compared with 5060 tons in the corresponding week of 
last year. They included 170 tons for Canada, 335 tons 
for India, 150 tons for Australia, 170 tons for France, 
380 tons for Germany, 215 tons for Russia, 100 tons for 
Holland, 109 tons for Spain and Portugal, smaller quan- 
tities for other countries, and 2664 tons coastwise. It is 
quite evident that the outside public are disinclined to 
take any interest in the market for_the time being, and 
the business—which has again been somewhat limited— 
has been very much confined to the “‘ inner circle.” The re- 
duction in the Bank rate, which was generally anticipated, 
had no effect on the market. With the near approach 
of the annual holiday season, consumers are not enter- 
ing into much fresh business. Makers of hematite 
iron hold out for higher figures, although sales have been 
reported of some brands at about the prices of warrant 
iron. The number of blast-furnaces in actual operation 
in Scotland still stands at 81, being the number blowing 
at this time last year. Six are making basic iron, 32 are 
making ordinary iron, and 43 are working on hematite 
iron ore. The stock of pig iron in Messrs, Connal and 
Co.’s public warrant stores stood at 328,956 tons yesterday 
afternoon, as against 328,585 tons yesterday week, thus 
showing a reduction amounting for the past week to 371 
tons. 


Finished Iron and Steel.—The finished iron and steel 
works have, without exception, been running continuously 
double shifts, and with the productive capacity so high, 
that output has far eclipsed all previous records. Yet 
they have failed to keep with the consumers in the 
shipbuilding yards and engineering shops. Athough 
some makers will only look at specifications on their own 
terms, the fresh work placed has been most satisfactory, 
and lately makers were in receipt of very heavy ‘‘ lines.” 
Hence, it is to be expected that, good as were the results 
for the industrial 12 months just gone, the coming months 
will be more remunerative. There is, if anything, a firmer 
tone in the steel trade this week, and prices are stiffen- 
ing. Orders for steel for shipbuilding, bridge-build- 
ing, and roofing are all plentiful. 


Cast-Steel Ram for the ‘‘ Formidable.” —The Steel Com- 
pany of Scotland have just shipped to Portsmouth the 
cast-steel ram stem for the first-class battleship Formid- 
able, which is at present under construction in the Dock- 
yard there. The stem, which is somewhat different in 
design to that adopted in previous British battleships, is 
all in one piece, and weighs upwards of 36 tons. 


Sulphate of Ammonia.—The last weekly return to hand 
of the shipments of sulphate of ammonia give 2060 tons, 
bringing the total for this year to 62,624 tons, or a de- 
crease of 12,402 tons from the total for the corresponding 
oy of last year. Prices have lately gone up to 

/. 7s. 6d. per ton, but the all-round price at present is 
91. 5s. per ton. 


Glasgow Copper Market.—Copper was quite idle last 
Thursday forenoon, and was quoted 2s. 6d. per ton 
lower at 497. 12s. 6d. per ton. In the afternoon 50/. was 
accepted for three months’ business, but the settlement 
price was 49/. 15s. per ton. The market was again 
idle on Friday forenoon, when the cash price was 
497. 15s. per ton cash buyers, and 50/. 1s. 3d. per ton three 
months. In the afternoon the market was again idle, 
but the quotation was higher, buyers offering 
491. 17s. 6d ,» and 50. 3s. 9d. three months, 
showing a gain on the day. On Monday forenoon 
50 tons were sold, and the price fell 1s. 3d. per ton. One 
lot of 25 tons was sold in the afternoon, and prices rose 
53. per ton. Yesterday forenoon the market was idle, 
but the tone was firm, the quotations advancing to 50/. 5s. 
cash buyers, and 502. 11s. 3d. three months. In the after- 
noon business was done at 50/. 17s. 6d., thus showing a 
gain on the day of 8s. 9d. per ton. 


Shipbuilding Contracts.—The Allan Line, of Glasgow, 
is adding five steamers to its fleet, of which Messrs. 
Denny and Brothers, Dumbarton, are building one, and 
Messrs. Stephen and Sons, Lintho.se, are also building 
one. These steamers will be larger than the existin 
steamers and will have greater horse-power. With Lor 
Tweedmouth definitely withdrawn from the chairmanship 
of the pro new Canadian mail service, it is thought 
that the Allan Line will shortly renew its lease of the 
contract for the carriage of the Canadian mails.—Messrs. 
Blackwood and Gordon, engineers and shipbuilders, 
Port Gl w, have under construction a passenger, 
cargo, and cattle-carrying steamer for the City of 
Dublin Steam Packet Company for their cross-channel 
trade between Dublin and Liverpool. She is the sixth 





steamer built by Messrs. Blackwood and Gordon within 





the past few years for the same company and trade, and 
she is a duplicate of the popular steamers Louth, Wick- 
low, Carlow, and Kerry, with the further improvement 
that she will have accommodation for 50 additional 
first-class passengers in private cabins placed on the 
bridge deck. Negotiations are at present in progress 
between the Caledon os and Engineerin: 

Company, Dundee, and a well-known firm of London an 

Liverpool shipowners for the construction of a large 
steamer of about 12,000 tons displacement. The order, 
if placed in Dundee, and there is a probability that it 
will be, will add considerably to the briskness which just 
now prevails in the shipbuilding industry here. The 
vessel, which would be one of the largest ever built in 
Dundee, is intended for the cattle trade, and is to be 
constructed to the three-deck rule, with three decks laid. 


Clyde Shipbuilding: Launches in June.—The past 
month of June has been a specially busy one in the 
Clyde shipbuilding yards. The tonnage of the vessels 
launched exceeds that of the vessels launched in the 
corresponding month of last year, and that of any 
month of June during the past six years, and it 
arg that the first half of the year has been exceedingly 
risk. Of the launches during June there were two 
war vessels for the British Government, one of them 
the second-class cruiser Highflyer, and the other a 
torpedo-boat destroyer. There were some 35 vessels 
launched in June, several of them being small coast- 
ing vessels, trawlers, tugs, and dredgers, and there were 
eight yachts. The total tonnage for the month was 
50,257 tons, made up thus: Two war vessels, 5880 tons ; 
35 steamers, 43,607 tons; and eight yachts, 770 tons. The 
eg a some of the vessels in the month’s launches : 
The Highflyer, 5600 tons, built by the Fairfield Company 
for the British Government; and the Leven, 280 tons, 
also built at Fairfield for the British Government as a 
torpedo-boat destroyer; the Pinemore, 5600 tons, built 
for Messrs. Johnstone and Co., of London, by Messrs. 
Charles Connell and Co.; the Onslow, 4400 tons, built 
by Messrs. D. and W. Henderson and Co., for Messrs. 
Harris and Dixon, London; the Mandalay, 3900 tons, 
built for the British and Burmese Steam Navigation 
Company, by Messrs. William Denny and Brothers, 
Dumbarton ; the Horatius, 3500 tons, built by Messrs. 
Russell and Co., Port Glasgow, for Messrs. R. P. 
Houston and Co., Liverpool; the Andoni, 3300 tons, 
built for Messrs. Elder, Dempster, and Co., Liverpool, 
by Messrs. William Hamilton and Co., Port Glasgow ; 
the Oron, 3220 tons, built by Messrs. Barclay, Curle, 
and Co., for the British and African Steam Naviga- 
tion Company; the Livadia, 2550 tons, built by 
Messrs. A. Rodger and Co., Port Glasgow, for the Inga 
Steamship Company, Copenhagen ; the Camperdown, 
2500 tons, built by Messrs. R. Napier and Sons, for the 
Glasgow Shipowners’ Company ; the Ningpo, 2100 tons, 
built for the China Navigation Company, by Messrs. 
Scott and Co., Greenock. The other vessels included in 
the month’s launches were all under 2000 tons, and the 
six months’ launches gave a total of 169 vessels of a total 
of 214,616 tons. 


Royal Society of Edinburgh.—Professor Copeland, the 
Astronomer-Royal for Scotland, delivered, at the request 
of the Council, last Monday night, an address before the 
Royal Society of Edinburgh, the subject of which was 
“The Total Solar Eclipse of January 21, 1898.” His 
remarks were devoted chiefly to the methods which had 
been followed in taking observations from a point near 
Nagpur, in India. After describing the surface of the 
sun seen under ordinary conditions, he referred to 
the solar appendages that became visible during a 
total eclipse. On January 21, at Nagpur, during 
the eclipse the atmosphere was like that which we saw 
in a thunderstorm in summer. The total eclipse lasted 
1 minute 55 seconds, and without the aid of telescopes 
he saw the corona. surrounding the disc of the moon. 
The horizon remained bright throughout the whole dura- 
tion of the totality. They secured photographs of all the 
five types proposed in the — programme, and these 
he threw upon a screen. e remarked that as to the 
exact interpretation of these photographs he was not yet 
in a position to speak, but the spectro s had much 
to tell them as to the composition and distribution of the 
— gases immediately surrounding the sun. The 

unning Victoria Jubilee Prize for 1893-96 was pre- 
sented to Mr. John Aitken, F.R.S., for his varied and 
important researches in the physics of meteorology. 








Steam Encinge Exports.—The value of the steam 
engines exported in May was 347,371/., as compared with 
261,592. in May, 1897, and - 322,807/. in May, 1896. The 
aggregate value of the exports in the first five months of 
this year was 1,230,719/., as compared with 1,412,498/. in 
the a period of 1897, and 2,271,089/. in the 
corresponding period of 1896. It will be seen that while 
the exports have been reviving of late, they show rather 
an appreciable reduction, as compared with last year ; 
this is no doubt due to the great engineering strike, which 
told severely upon the shipments of January and 
February. The value of the eel engines exported 
to May 31 this year was 218,912/., as com with 
206,745/. in the corresponding périod of 1897, and 225, 156/. 
in the corresponding period of 1896. It will be seen that 
this branch of ‘the shipments has well maintained 
this year, and that the falling off has occurred in other 
descriptions of steam engines, this is explained by the 
fact that the strike scarcely affected the districts in which 
agricultural engines are principally made. Of the agri- 
cultural steam —— exported to May 31. this year, 
nearly three-fourths were sent to European countries. 
British India was the largest importer of engines of other 
descriptions. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Railway Extension in Yorkshire—A very important 
Bill promoted by the Midland Railway pe oy | has 
this week been before a select committee of the House 
of Commons. The company are seeking powers to con- 
struct a line from Royston, which is on their system, 
to Bradford, there joining their line again. The new 
railway would through the industrial district of the 
Spen Valley. From Royston the company now proceed 
north by way of Normanton, Leeds, and met where 
a change is necessary to get to Bradford. The proposed 
line would shorten the distance of the Midland main line 
to Bradford, Carlisle, and Scotland, and it will be sup- 

rted by an immense amount of local traffic. The line 
is estimated to cost, apart from land, 1,100,000/., and the 
money power sought by the Bill is put at 2,100,000/. 
There is an extensive coalfield between Royston and 
Dewsbury, and the Midland Railway Company hope to od 
a share of the traffic. The only opposition to the Bill 
comes from two mill owners at Dewsbury. 


Strike of Pit Lads.—Five of the largest collieries in 
South Yorkshire have been stopped, and some 6000 men 
thrown idle, by a strike of thé pit lads who stopped 
‘‘ driving” and ‘*jinnying.” Thelads have for some time 
regarded themselves as underpaid, and not having their 
‘‘grievances ” redressed, the whole of those employed at 
five collieries struck work. They have since endeavoured 
to induce the boys employed at other collieries to join 
them, and those at the Monk Bretton and Carlton Main 
Collieries have agreed to make common cause with them, 
but to give the usual notice. There is fear that the move- 
ment will spread to other pits. Unfortunately, the men 
who are idle have no claim on the out-of-work funds of 
their association. 


Iron and Steel.—The reports from all the iron and steel 
establishments are to the effect that there is plenty of 
work on hand, and that men are being found full employ- 
ment. The demand for all classes of raw material is 
well sustained, and prices are firm. Manufacturers of 
iron work for building and ordinary purposes, as well as 
of all kinds of piping, are well occupied, and some firms 
are very busy fitting up large establishments with cook- 
ing and heating apparatus. There are complaints of dull- 
ness in many of the lighter industries of the city, and the 
results of foreign competition are being felt in an in- 
creasing degree. 

The South Yorkshire Coal and Coke Trades.—On ac- 
count of the coming into operation on July 1 of the 
Workmen’s Compensation Act, most of the local coal- 
owners advanced their prices from that day 3d. to 9d. 
per ton. There is an excellent demand for all kinds of 
steam coal, and house coal is moving off much more freely 
than is usual at this season of the year. Best qualities 
of coke required for steel melting are scarce and dear, 
and of ordinary kinds the demand is equal to the supply. 





PERSONAL.—Mr. A. S. E. Ackerman, A.M.I.C.E., who 
for the last 54 years has been assistant to Professor 
Unwin, F.R.S., has recently become associated with Mr. 
W. M. Binny, A.M.I.C.E., in his consulting practice in 
Westminster.—The directors of Sir William Gray and 
Co., Limited, have appointed Mr. W. Cameron Borrow- 
man as manager of their Central Marine Engine Works 
in succession to the late Mr. Thomas Mudd. Mr. Borrow- 
man is at present assistant manager of the engine works 
of Messrs, Barclay, Curle, and Co., of Glasgow. 





DERAILMENT ON THE TAFF VALE Raibway.—On Sunday 
afternoon, April 10, a passenger train, when near Pont 
Shon Norton Junction on the Taff Vale Railway, became 
derailed, and ran for 183 yards before coming to a stand. 
No personal injuries were sustained, but the permanent 
way was destroyed for 110 yards, and the engine was 

ly, and some of the coaches slightly, damaged. 
Colonel Yorke, in his report just Pes 5 attributes the 
accident to a stone, over which the engine ran, having 
lifted the leading bogie wheel off the road. This stone 
was seen by the driver before he ran over it, and was 
robably placed there purposely, as the ballast: is all 
urnace cinders, After applying the continuous brake 
the driver kept a little steam on in order to steady his 
train ; but Colonel Yorke considers it safest, where a con- 
tinuous brake is available, to make every effort to stop 
the train as quickly as possible. 





Tue Oxpest Sream Encine 1n ExisTence.—The oldest 
engine in the world is in the possession of the Birmingham 

anal Navigations, this engine having. been: constructed 
by Boulton and Watt in the year 1777. Thesérder is 
entered in the firm’s books in that year as a sitigls-acting 
beam engine, with chains at each end of a W66d*beam, 
and having the steam cylinder 32 in. in diaméter with a 
stroke of 8 ft., and erected at the canal compgpy's pu 
ing station at Rolfe-street, Smethwick.’ Duri “the 
present year (1898) this remarkable old éngine, whith has 
been regularly at work from the time of its erection to 
the current year, a period 
to the canal compan 
there to be re-erec 


of, say, 120 years, was removed 
’s station at Ocker Hill, Tipton, 
and preserved as a relic of what 
can be done by management when dealing wi 
machinery of undoubted B es It is worthy of note 
that the irmingham Canal Navigations favoured Boulton 
and Watt in 1777 with the order for this éngine, and in 

, Or 120 years afterwards, the company have entrusted 
the same firm, James Watt and. Co., Soho, Smethwick, 
with the manufacture of two of their modern triple- 
©xpansion vertical engines, to be erected at the Walsall 


‘| horse-power, with 180 revolutions. The boilers are of the ht sugge: 
ill be | powers than it now had for p 


th | the main deck, one in special mounting for field service, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was only small, and there was not a great deal 
of business —*. he tone of the market, however, was 
cheerful, and a hopeful view of the future was generally 
taken. Sellers were very firm in their quotations, 
and were not pressing much iron on the market. 
The general — named for prompt f.o.b. delivery 
of No. 3 g.m.b. Cleveland pig iron was 40s. 3d., and 
a few parcels changed hands at that figure. Some 
of the makers put the price at 40s. 44d. For delivery a 
month hence 40s. 6d. was the quotation. The lower 
qualities were steady. No. 4 foundry was 39s. 6d. ; 
forge, 38s. 3d.; and mottled and white, each 38s. 
Middlesbrough warrants closed 40s. 14d. cash buyers. 
The demand for east coast hematite pig iron was 
ere ood, and quotations were firm, about 51s. 6d. 
~~ the figure for early delivery of Nos. 1, 2, and 
3. Little business was done in Spanish ore, buyers 
and sellers alike being uncertain with regard to the future 
and consequently confining themselves to operation for 
immediate delivery. Rubio was put at 14s. 3d. ex-ship 
Tees. There was nothing doing in Middlesbrough hema- 
tite warrants, and reliable quotations were not obtainable. 
The market to-day was steady with quotations practi- 
cally unchanged. In cunsequence of the ascertained net 
mae 5 price of No. 3 g.m.b. Cleveland pig iron for the 
past three months being 3d. per ton below the average 
net selling price during the previous eee the w: 
of blastfurnacemen in this district will be reduced by 
# per cent. 


Manufactured Iron and Steel.—There is not much now 
to report with regard to the manufactured iron and steel 
trades. In almost every department work is very plenti- 
ful, and new orders continue to come in. Several firms 
are so busily employed that they cannot undertake to 
execute new for some time to come. The outlook for the 
future is certainly encouraging. Common iron bars are 
5l. 7s. 6d.; best bars, 5/. 17s. 6d.; iron ship-plates, 
5/. 11s. 9d. to 52. 12s. 6d.; iron ship-angles, 5/. 7s. 6d.; 
steel ship-plates, 5J. 18s. 9d. to 6/.; steel ship-angles, 
51. 15s., all less the customary 24 per cent. discount for 
cash. Heavy sections of steel rails remain at about 
41. 10s. net at works. 


Coal and Coke.—The fuel market shows very little 
change. Prices all round are pretty much the same as a 
week ago. There isa rather brisker demand for bunker 
coal, but the supply is still very plentiful. Gas coal and 
manufacturing coal steady. boke in good request. both 
for home consumption and for shipment. For good blast- 
furnace qualities delivered here the general quotation is 
about 14s. 3d. 


Cleveland Mine Owners and Miners.—A meeting was 
held at Middlesbrough yesterday between the representa- 
tives of the Cleveland miners and the mine owners, when 
the men brought forward several questions. They asked 
the employers to agree to the formation of a committee 
to deal with claims under the Workmen’s Compensation 
Act, and the owners gave a favourable response to the 
suggestion. The matter was left over, however, for 
further consideration. The question of aged men bein 
discharged from certain mines was mentioned, an 
it was understood that in tho particular instances 
under consideration an endeavour should be made to 
find some employment for them. The employers pointed 
out that it was not always safe for persons such 
as were referred to to remain at the mines, as deaf 
or otherwise infirm men were in great danger in such 

laces. The men’s representatives stated that a resolution 
fad been passed to ask for a general advance of wages ; 
but the owners pointed out that there was nothing whatever 
to warrant as claim, and that it could not be enter- 
tained. Certain demands were made with regard to the 
hours of a section of the enginemen; but these were 
allowed to stand over. 








NOTES FROM THE SOUTH-WEST. 
The ‘ Ocean.”—The Ocean line-of-battle ship launched 
at Devonport on Tuesday is 390 ft. long between perpen- 
diculars by 74 ft. beam. Her displacement is 13,000 tons, 
and her “— are to work up to 13,500 horse-power in- 
dicated. It is expected that, with full power, she will 
steam at the rate of 18} knots per hour. The propelling 
machinery, of which the makers are Messrs. wthorn, 
Leslie, and Co., consists * two com —_ “or of — 
triple-expansion engines, having cylinders 30 in., in., 
at 80 in. in domnttex, and a a of 4 ft. 3 in., in sepa- 
rate engine-rooms, each set capable of developing 6725 


Belleville ‘type and are 20 in. number. They will 
tested at 300 Ib. per square inch, the steam pressure 
being reduced atthe engines. The armament con- 
sists of four 12-in. 46-ton guns worked in two barbettes 
on revolving turntables; twelve 6-in. quick-firing guns 
motnted in armoured casemates, eight on the main 
deck and four on the upper deck; ten 12-pounder 
guns, 12 cwt. each, six on the upper deck, four oh 


and one for boat service ; six 1g m2 Hotchkiss quick- 
firing guns on recoil mountings; four Maxim machine guns 
and four submerged torpedo-tubes-for the discharge of 
18-in. torpedoes.’ The weight of the guns, mounti 
and —— is, 3) “ogee ioe tons, the © ak <2 e 
guns being 68, > an e torpedoes an rpedo- 
tubes, 15,0007. Provision has been made for a comple- 
ment of 751 officers and men. 


Welsh Coal for T o-Boats.—The Lords of the Ad- 
miralty have directed that Welsh steam coal only is to be 
supplied to torpedo-boats and destroyers, instead of north- 
country coal being mixed with Welsh. 


The ‘‘ Implacable.”—The Lords of the Admiralty have 
placed an order with Messrs. Beardmore and Co., Glas- 
w, for 40,0002. worth of armour-plates to be used in 
the construction of the line-of-battle ship Implacable, 
shortly to be laid down at Devonport. The plates are to 
be of a specially prepared steel, 6 in. thick, and they will 
be used exclusively for the casemates of the twelve 6-in. 
uick-firing guns, which are to be mounted on the ship. 
he total cost of the armour to be built into the Implac- 
able is estimated at 150,000/. 


_ Barry Ratiway.—The Barry Railway Bill, which autho- 
rises the construction of two short railways at the southern 
end of the Rhymney Valley, came before a Lords Com- 
mittee on Tuesday. Sir J. Wolfe Barry, C.E., was called. 
He said the works of the railway sanctioned in 1896 u 
to Aber Junction were well advanced. The prec. 
railway No. 3 across the Rhymney Valley was 2 miles 
3 furlongs in length, and its estimated cost was 189,722/. 
This was a very expensive line, because it had to cross a 
deep valley from one side to the other, and the viaduct 
would alone cost 120,000/. Railway No. 4, which was to 
provide a junction for facilitating traffic from the Brecon 
and Merthyr to Cardiff and Penarth, would cost about 
14,6007. These railways would give a direct run, and 
obviate back shunts. In addition, the gradients were 
ood. The preamble of the Bill was declared proved. 


4 

Rhymney Iron Company, Limited.—The report of the 
directors for the year ending March 31, 1898, states that 
the balance available for dividend, after providing for 
all fixed charges, is 39,7337. Out of this, the directors 
recommend a dividend at the rate of 3 per cent. per 
annum, leaving 12,5647. to be carried forward. The 
quantity of coal raised by the company in 1897-8 was 
574,370 tons, or 8550 tons more than in the preceding 
year 


Cardiff.—A little more activity has been observable in 
the steam coal trade; the best qualities have been 
making 21s. to 22s. per ton. House coal has been firm at 
recent rates. There has been a fair inquiry for patent 
fuel, and a satisfactory demand has also prevailed for 
coke ; foundry qualities have rvalised 20s. to 22s. per 
ton, and furnace ditto, 18s. to 19s. per ton. 








Exursition IN South Arrica. — Grahamstown in 
South Africa is opening in December an exhibition 
of manufacturing and mineral wealth of the various 
states and colonies of South Africa, the five groups 
suggesting the scope —raw materials; manufactures ; 
mining and machinery; natural history and science ; 
and fine arts. The charge for space is 53. per square 
foot up to 25 ft., the rate decreasing for large arcas, 
while the minimum is 5/.. The agents are Messrs. 
Wn. Savage and Son, of Blomfield House, London Wall, 
E.C., and the South African and Transvaal Advertising 
same Limited, Effingham House, Arundel-street, 
Strand, W.C. 


Disaster TO A Frencu Liner.—A terrible disaster at 
sea occurred early on Monday morning in the Atlantic, 
the news only reaching London on Wednesday afternoon. 
The French Atlantic liner La Bourgogne came into col- 
lision during a dense fog with a British ship—the Cro- 
martyshire, of Glasgow—and sink within a few minutes. 
There are rg ae to have been 726 persons on board, 
nearly 500 of them passengers. Over 500 are believed to 
be drowned. The Cromartyshire, which is a good 
deal damaged, was towed into Halifax, Nova Scotia. 
As she is a small vessel to have sunk so large 
a liner as La Bourgogne, there is a theory that another 
ship was in the collision and sank. ‘Terrible 
stories of panic are told by surviving Dreger who 
attribute to some of the French crew conduct of the most 
inhuman description towards men and women struggling 
for life ; but it is only right to refrain even from placing 
credence upon any of the stories or theories until all the 
facts are known. The eg was illustrated and 
described in our issue of May 15, 1891 (vol. li., page 793). 


Execrric Power In THE East MipLanps.—The im- 
portant project for the distribution of electric power in 
the East~Midlands, to which reference was made a few 
days since; has received the gp of a Committee of 
the House of Lords, to which it was submitted. The 
Committée, at the’ same time, intimated that they were 
prepared ‘to consider any clause which a municipal corpo- 
ration thight suggest for the purpose of obtaining greater 

ing the mains of the com- 
pany through streets when the company desired to take 
electrical energy through a co te area. TheCommittee 
desired also that a clause should be inserted in the com- 
ny’s Bill enabling corporations to take energy in bulk. 
he Committee further thought that some time limit 
should be inserted in the Bill, defining the company’s 
wers. Mr, Stranger, on behalf or the Nottingham 
own Council, intimated that his clients did not desire 
to take any further part in the discussion. The counsel 
who a for other bodies made a similar intimation. 
The Committee ultimately inserted a clause in the com- 
pany’s Bill that if the company did not within five years 
prove to the satisfaction of the Board of Trade that it had 
expended 50,000/. upon its undertaking, its powers should 
cease and determine. The company has thus obtained 
an opportunity of working out its ideas ; but its future is 








pumping station, having 240 horse-power and a pumping 
Capacity of 12,713,600 gallons per dav. 





The coal capacity is 
1900 tons. 


dependent upon the vigour with which it does so. 
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PORTABLE PUMPING AND MOTIVE POWER ENGINES. 
CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, GREENWICH. 
(For Description, sve Page 42.) 
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THE BLACKBURN MISSION TO CHINA. 


WE have more than once directed the attention 
of our readers to the fact that a special mission 
had been despatched to China by the Blackburn 
Chamber of Commerce, for the purpose of obtain- 
ing information regarding the conditions of trade 
in the interior of China, and especially those which 
affect the textile industry in which Blackburn is so 
much interested. We have also occasionally men- 
tioned the progress which the mission was making 
with its work. The complete report of the results 
of that work has now been published, and it will be 
found to contain much that deserves careful study 
by all who are taking an interest in affairs in China. 
At the present time, when so much is being said 
and written about that country, it is satisfactory to 
obtain a body of information which is trustworthy, 
and which has been got at first hand. Of course, 
where deductions are made from the observations, 
there may be room for some difference of opinion ; 
but as the experts in the cotton trade who acted as 
Commissioners were assisted by Mr. Bourne, of 
Her Majesty’s Consular Service, we may assume 
that both the observations and the deductions may, 
for the most part, be depended on. The report is 
contained in a volume of some 500 pages, issued 
from the North-East Lancashire Press, Blackburn, 
one-third of the book being contributed by Mr. 
Bourne, who naturally takes up the more general 
conditions, while his expert companions look at 
their subject more from the practical point of view. 
We must, of course, refer our readers to the re- 
port itself for details, but a note of a few of 
its most important points may be of some use 
in directing attention to it, and especially to the 
report by the local members, which necessarily 
enters somewhat minutely into technical trade and 
industrial questions. This report not only deals with 
the local conditions of trade in the various districts 
visited, but also gives an exhaustive account of such 
means of communication as the country possesses 
—mainly in waterways—by overland routes ; the 
freightage and transhipment charges, taxation, 
competition, distribution of imported foreign piece 
goods, manufacture and distribution of native piece 
goods, currency, native labour, and mill and other 
industries, and the application of design to textiles. 
Consideration is given to the work and operation of 
the native guilds, which are leading institutions in 
the country, and which exercise great influence over 
the trade and industry. Attention is also directed 
to the work done by the British Consulates in 
fostering import trade, and the trade | peeps 
carried on by British merchants settled in the 
country. 

The members of the mission arrived in Shanghai 
in October, 1896, and after a stay of about three 
weeks in that important commercial centre, the 
proceeded up the Yangtze to Szechuan and bac 
down the West River to Canton. The journey 
occupied eight months, during which 4300 miles of 
country were traversed. A perusal of the report 
shows that while the Chinese are behind in their 
knowledge of Western science, they have a civilisa- 
tion which is not by any means to be despised, for 
it has maintained a teeming population in a degree 
of comfort which will compare favourably with 
that of other countries. It also shows the large 
natural resources of China, and the abundant 
opportunies there are for the application of engi- 
neering to the development of these resources. 





The route of the Commissioners was along two 
great rivers, and they indicate very distinctly the 
important part which the great waterways play in 
Chinese economy. There is no town or city of 
any commercial importance but is situated on or 
can be reached by them. The report says that 
‘*Nothing is calculated to convey a more vivid 
idea of the vastness and of the physical charac- 
teristics of the Chinese Empire than a study of 
the waterways of the country, and of the manner 
in which access is gained by these magnificent 
rivers—the Huang-hi, the Yangtze, and the Sui- 
King or West River, and their feeders, to the 
most remote provinces, and communications estab- 
lished with the great distributing centres of 
Shanghai, Hong Kong, and Tientsin.” The 
Chinese have shown great ability in utilis- 
ing their waterways. ‘‘ With that wonderful 
economy of resource for which they are noted, 
the people have adapted their means of convey- 
ance to the physical characteristics of every 
river, lake, and stream in the country, and every 
stretch of water upon which a log of timber can 
be floated is taken full advantage of and made to 
minister to their necessities.” A great deal more 
however, is still possible. The report says: ‘It 
is impossible, from a commercial point of view, to 
estimate the value of such waterways. With the 
engineer to cleanse their beds, especially in the 
upper reaches, and with the politician who has 
the power as administrator to free the country of 
the ‘likin’ pest, China, with its river ways, would 
become at once a market with a practically illimit- 
able demand for Western cheap textiles and other 
manufactures, which, were it possible to induce 
our manufacturers to supply after local patterns 
and designs, would be greedily bought up in place 
of the dearer home-made and hand-made produc- 
tions.” 

The most pressing needs of the country seem to 
be roads and railways. High roads there are none, 
but only beaten paths, which are unworthy of the 
name of roads. ‘‘ After passing over many of 
these tracts, one cannot but come to the conclusion 
that among the first persons required in this vast 
country is the civil engineer, as river courses re- 
quire to be cleared, and bridges repaired, and in 
many cases entirely rebuilt, while the tracks want 
to be straightened, widened, and levelled, so as to 
conform to the idea of what we mean by the word 
road.” But, of course, roads would be of most 
use if they acted as feeders toa well-planned system 
of railways. Whether the unfriendly rivalry of the 
foreign powers, combined with the corruption of 
the Chinese officials, will allow that to be possible in 
the near future, is a point on which it is impossible 
to speak with much certainty. The report gives 
some idea of the difficulties in the way of the de- 
velopment of trade arising from the action of the 
officials and the system of taxation ; but for details 
of these we must refer to the volume itself. 

We have heard a good deal recently about the 
effects of diplomacy on trade, and our politicians 
have been taking credit that they have been able to 
secure equal rights for British and other foreign 
merchants, but the French seem to be able to 
secure better terms with regard to the ‘likin ” or 
internal duties. The Mandarins everywhere set 
their faces as a flint against any attempts to tamper 
with their interests, but the French have been 
able to overcome their opposition by the exercise of 
patient and viligant oversight and firmness ; whilst 
this country, it is said, has allowed them to have 
their own way, and has been negligent in availing 
itself of the benefit of treaty provisions and in safe- 
guarding the interests of British traders. Much has 
been written lately about the Bhamo-Tali or Bur- 
mese overland route into China, which is thought 
to be a handy way of reaching the country, as it 
were, by the back door. Lord Salisbury in a re- 
cent speech referred to the engineering difficulties 
of making a railway over the almost impassible 
border mountains and gulches. But the report 
makes it plain that the chief difficulties are of 
man’s making, as the goods coming in the direction 
have to force their way through a whole series of 
‘likin ” exactions. The French goods enter Yunnan 
on very favourable terms; while those entering by 
Bhamo and Tali Fu are mulcted in no less than 
seven different duties after crossing the Chinese 
frontier and before reaching the merchant’s ware- 
houses in the capital. Trade handicapped in this 
way becomes infinitesimal in volume when com- 
pared with that of the more favoured French route. 

It is impossible for us even to notice the very 
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large number of subjects which are discussed in the 
report ; under the head of ‘‘ Competition” the 
share of the various countries in the external trade 
of China is considered, and it is clearly shown that 
at present we have by far the greatest part. The 
question : ‘‘ How far are we increasing, or even 
maintaining, in this great market of the Far East ?” 
is discussed at great length. In some classes of 
goods we meet with little competition, but in others 
it is very serious and menacing, and has gone so 
far as to force a restriction on our import in certain 
kinds of fabrics of which we once had a monopoly. 
As we recently pointed out, the United Stated in 
this respect is our principal rival, and in drills, 
sheetings, and jeans alone has increased its imports 
from 1,942,577 pieces in 1892 to 3,515,109 pieces in 
1896. Ocean conveyance of all classes of goods is 
in favour of the United States exporters, and 
the rates to and from New York from Shanghai 
are nearly, in every class of goods, cheaper than 
to and from the same port to London. Japan 
is also becoming a keen competitor, and is yearly 
increasing her hold on the Chinese market. The 
report says that ‘‘ by almost imperceptible degrees 
the Japanese are educating and prompting Chinese 
taste in matters textile, with a tact that is sug- 
gestive, and one tempting the Chinese love of dress 
by a study of exact requirements, rather than by a 
speculative intrusiveness, which throws into the 
market a mass of something which may or may not 
sell.” Ample details are given in the report of 
Indian competition in the cotton trade, but, as we 
have pointed out on previous occasions, the local 
mills in Shanghai are rapidly telling on the Indian 
trade. China, before long, is likely to be our great 
competitor in cotton yarns and cloths. In Japan 
wages and prices are rising very rapidly, so that the 
Japanese manufacturers are losing the advantage 
which they had at first; but in China the supply of 
cheap labour is practically inexhaustible, so that 
the opinion expressed in a recent Consular report, 
that while Osaka and Bombay are competing for 
the prize of the Chinese market, the Chinese opera- 
tive will arise and seize it for himself, is likely to be 
justified. 

The report concludes with a series of recommen- 
dations, some of which have been anticipated by 
recent arrangements. It is suggested that every 
available river, lake, and canal in the empire, with 
out any exception, and with no restriction as to 
place of call, shall be thrown open to steam navi- 
gation. The opinion is expressed that if this were 
done the ingenuity of modern engineers would 
quickly devise suitable craft to meet any local 
peculiarities arising from the nature of the water- 
way, while not the least valuable part of such a 
measure would be the blow, levelled at the im- 
posing of taxes on goods en route, for it is manifestly 
impossible to stop a steamer for the levelling of 
local duties. The opening of the waterways was 
one of the concessions recently granted by China ; 
but, of course, a great deal will depend on the 
spirit in which it is carried out, as the local officials 
are likely to obstruct any measure which interferes 
with their interests. The importance of the de- 
velopment of the Yangtze Valley is insisted upon. 
The Chinese recently agreed that no part of this 
area should be conceded to any foreign Power, and 
it has always been looked upon as the special 
British sphere of influence. The curious diplomatic 
rivalry which is going on with regard to the con- 
struction of railways seems to threaten danger to 
British interests. With Russia in the north and 
France in the south of China, and with a con- 
necting line carried out by the Belgian syndicate, 
which is really a combination of Russian and 
French interests, there is a danger that the open 
door, of which we have eae so much, may 
not be maintained. The report recommends an 
increase of consular and dip:omatic vigilance for 
the purpose of checking the abuses of the Chinese 
officials, and also for the purpose of assisting our 
nationals in maintaining their rights. While re- 
cognising that our Consuls do all in their power, it 
is admitted that they can, at best, but devote inter- 
mittent attention to subjects of vital importance, 
and therefore the report suggests that a commer- 
cial secretary shall be established at Shanghai, to 
whom shall be given the rank of Consul, in order 
that he may have credentials which would entitle 
him to deal with native officials. That secretary 
should have had an exact commercial training and 
education in order that he may efficiently disc 
his duties, which the report details at coneideeate 
length. Such a secretary has already been ap- 





pointed ; in fact, it almost looks as if an advance 
copy of the report had been sent to the Foreign 
Office, and that its most important suggestions had 
already been accepted. The nominal acceptance, 
however, is of small moment, if the work is not 
taken up in the right spirit, and we shall therefore 
watch with much interest what are the results of 
the recent developments. The report gives us 
little hope for the future of China, unless there is 
a revision of its fiscal system and currency, and 
a pure administration, such as that which re- 
gulates the collection of the customs, but, it says : 
“With the acceptance of reforms, the position is 
full of hope, since China’s trade possibilities are 
immeasurable. The sparing use and non-presence 
of foreign commodities are warrant enough of 
future expansion, if a policy could be adopted 
which shall open up the country to the advantages 
of unrestricted commercial intercourse, and if the 
present prohibitive taxation could be resolved into 
a first and final payment—an imperative condition 
if our goods are to become purchaseable by the 
mass of China’s appreciative millions. The estab- 
lishment of permanent industries need not cause 
us too much alarm. We may momentarily feel 
their presence and influence, they may be reckoned 
for the time being as among active competitive 
forces; but they must be understood as meaning 
a source of regular income, by which the pur- 
chasing power of the people is increased, which 
we are only too anxious to push on, and by which, 
in the long run, we should most assuredly profit. 
The question of our trade with China is a national 
one, and we fondly hope that the matters we have 
dealt with will cause a lively interest to be taken 
by members of Parliament, Chambers of Com- 
merce, and Trades Councils in general, in those 
questions which so nearly affect our prosperity. 
For unless we can give our traders and merchants 
that protection, and extend to them those privi- 
leges so readily secured by the subjects of other 
nations, we cannot hope to improve, or even 
retain our commercial position in face of the 
keener rivalry with which our trade is beset.” 

Other countries are also sending special commer- 
cial missions to China for the purpose of investi- 
gating and reporting on its resources and possibili- 
ties, the latest mentioned being the United States 
of America, which are evideatly determined to 
make themselves an important factor in the com- 
mercial and industrial development of the Far 
East. The Lyons Chamber of Commerce also sent 
a mission which traversed part of the ground gone 
over by the Blackburn mission. The Germans 
followed with a commercial mission to East Asia, 
which has carried back rich materials for the guid- 
ance and instruction of merchants and manufac- 
turers trading with China. Its papers, we under- 
stand, have been handed over to the Minister of 
the Interior, and communicated to parties specially 
interested ; but they are not to be made known to 
outsiders, as it is feared that such a publication 
might offer some hints to foreigners which would be 
undesirable. The liberal action of the Blackburn 
Chamber of Commerce is in marked contrast to 
this, and is a fair indication of the difference 
between British and Continental policy in the Far 
East. 








THE LONDON AND LIVERPOOL 
TRAIN SERVICE. 

WE are in some doubt as to who first applied the 
title of ‘‘the immaculate” to the leading British 
railway company, but the expression is quite 
familiar to those who concern themselves with rail- 
way matters. To what extent it is at all times 
deserved we leave our readers to decide. 

On the 15th of June a deputation waited upon 
the chairman and leading officials of the London 
and North-Western Railway at Euston Station, 
for the purpose of demanding certain improve- 
ments in the train service between Liverpool 
and the Metropolis. The deputation was a most 
influential one,.and included the Lord Mayor, the 
vice-president of the Chamber of Commerce, its 
treasurer and secretary ; the chairman of the Ship- 
owners’ Association; the chairman of the Brokers’ 
Association ; the chairman of the Salt Chamber of 
Commerce ; vice-chairman of the Underwriters’ As- 
sociation ; several members of Parliament ; and, in 
fact, every important commercial interest in the 
pee The several demands put forward by this 

eputation may be summed up under three heads : 
(a) reduction of fares ; (b) the institution of a new 





up morning express ; (c) an all-round acceleratio 
of the expresses. 

Now, we do not doubt but that the chairman 
and directors of the North-Western Railway have 
well considered the nature of their reply to this 
formidable deputation ; we presume that the whole 
matter has been discussed in all its bearings, and 
the decisions arrived at will, in their opinion, con- 
duce to the benefit of both Liverpool and the 
North-Western Railway Company. But we must 
confess that to us it appears that the railway com- 
pany have completely failed to grasp the situation. 
We find in the answers given a striking resemblance 
to certain official statements made in answer to 
awkward questions in the House of Commons rela- 
tive to the efficiency of the Army, or the adequacy 
of the Navy; and the value of the replies is in 
both cases the same. First, as regards (a) the de- 
mand for a reduction of fares, this was met by a 
simple non possumus: ‘* We have bound ourselves 
by arrangements with various other companies, and 
we must abide by the agreements ; they have been 
arrived at after very full consideration, and are 
perfectly reasonable.” 

The demand (b) for a new up morning express 
to London, run at such an hour as to enable Liver- 
pool merchants to transact business in town and 
return the same afternoon, was met in a very 
half-hearted fashion. The company are quite will- 
ing to put on an shpeshantatel Saale, but ‘‘ they 
must first gather information, and see what time 
would be most convenient. The deputation must, 
however, quite understand that the train would only 
be a tentative train ; if the support given did not 
justify it, they must not be surprised if it was 
taken off.” The chairman regretted that it was 
quite impossible to put on such a train now, 
all the arrangements for the summer traflic 
having already been made, and they could not 
possibly disturb things again before next October. 
One is disposed to ask : What in the world 
would the North-Western Railway do if sud- 
denly their rival—the Midland Railway — an- 
nounced that they would run to London in 4 
hours? Surely the deputation must know that 
24 hours later the precincts of Euston and Lime- 
street would be placarded with the announce- 
ment that on and from that same day a new 
express would be run, leaving Liverpool at 
8 a.M. and arriving in London at 11.45 a.m.— 
3 hours 45 minutes. Have the lessons taught by 
the race to the north so soon passed into oblivion ? 

And then there remains the third demand, (c), 
namely, that the best trains should be considerably 
accelerated. How is this very modest request re- 
ceived by Lord Stalbridge and his co-directors ? 
We will quote once more from the report of the 
meeting : : 

‘‘With respect to the question of speed, he 
hoped they would not expect the company to de- 
part from the 4} hours which was fair running 
time between Liverpool and London, a great ac- 
celeration of trains galloping through the country 
as fast as they could go, did not conduce to punc- 
tuality or good working. They proposed to keep 
to the 4} hours.” And that is all! Surely such 
answers as these were never seriously intended to 
lull the susceptibilities of hard-headed business 
men? Lord Stalbridge might have been addressing 
an audience of Girton graduates, or a local institu- 
tion for the prevention of the expansion of Eng- 
land ! 

Let us turn for a moment and seriously con- 
sider this question of adequate commercial speed. 
Long ago Mr. Foxwell laid it down as an axiom 
that no train should be considered an express 
which did not attain an inclusive speed of 40 miles 
an hour; we see no reason to depart from that 
definition in the present case, though we think it 
is quite time that the limit was raised to 45 miles. 
The Table on the next. page shows the timing, 
according to the July time-tables, of all the im- 

rtant trains running between Liverpool and 

mdon, the speed being given only for those 
which come within the 40 Falkotien tend category. 

Now let us see how this service compares with 
some others, run under somewhat similar conditions. 
London to Exeter by the Great Western Railway 
happens to be exactly the same distance, to within 
a quarter of a mile, and the gradients are equally 
easy. The following Table (B) gives only those 
trains which come up to the standard of ‘‘ express.” 

The times given on Table B are those of the 
winter service; during the summer Exeter is 
reached without a stop in 3 hours 43 minutes; 











Jury 8, 1898.] 


ENGINEERING. 





51 











TABLE A.—Lonpon AND LiverRPoot TRAIN Service, vid LonpoN AND NorTH-WESTERN RAILWAY. 
(SuMMER SERVICE.) 

















Down. 
Euston.. dep. £15: ~ 7.15 10.15 10.26 | 12.15 2.15 2.30 4.15 | 65.30 5.35 | 10.0 
Liverpool arr.! 10 25 11.55 2 30 3.10 | 4.50 6 30 2 8.50 | 9.45 10.10 3.10 
Time . 5h.10m. | 4h, 40m. | 4h. 15m. | 4h. 45m. |4h.35m. 4h.15m. | 4h. 55m, | 4h. 85 m.| 4h. 15m. | 4h. 35m. | 5h. 10m. 
Speed | 41.4 miles| 45.5 miles '40.7 miles '42.2miles, 45.5 miles, 42.2 miles |45.5 miles 42.2 miles 
Up. 
Liverpool, dep.| 2.35 7.40 9.45 | 11.5 12.0 20 | 823 45 | 65.10 6.15 | 10.45 | 11.55 
Euston, arr. 7.10 12.55 2.0 | 3.30 | 5.15 | 6.25 | 8.0 8.20 10.20 10.45 | 3.50 | 6.0 
Time 4h. 35 m.|5 h.15m./4 h. 15m./4h. 25m./5h, 16m./4h. 25m.|th. 35m. 4h. 15m. 5h.10m. 4h. 30m.'5h. 5 m./5h. 55m. 
Speed | 42.2 m. = 45.5m. | 438m, |  .. | 43.8m. | 422m. 45.5 m. i” 43m. | 
ee et \ oes 
Distance run, 193} miles.* 
TABLE B.—Lonvon AND Exeter TRAIN SERVICE, vid GREAT WESTERN RaILway. 
Down. 
Paddington depart} 9.0 10.35 11.30 11.45 1.20 30 
Exeter arrive 1.46 2.28 3.40 — 45 5.39 7,22 
Time .. = 4hrs. 46min. | 3hrs.53 min.  4hrs.10min. | 4hrs. 20min. | 4hrs.19 min. | 4 hrs. 22 min, 
Speed... 40.6 miles 49.9miles | 46.5 miles | 44.7 miles 44.7 miles 45.2 miles 
Up. 
Exeter depart, 10.30 12.13 | 1.53 3.7 4.7 | 5.30 
Paddington .. arrive 3.0 | 4.30 | 6.30 | 7.0 8.30 10.0 
Time .. ‘6 - ..| 4hrs. 30min. | 4 hrs. 17 min. | 4 hrs. 37 min. | 3hrs.53min. 4 hrs. 23 min. | 4 hrs. 30 min, 
Speed .. . 43 miles | 45.2miles | 41.9miles | 49.9 miles 45.2miles | 43 miles 





Distance run, 193} miles. 


52.1 miles an hour. We should not omit to men- 
tion that twice a week an American boat express 
runs through to Liverpool Riverside Station in 4 
hours ; but this is still 7 minutes’ slower than the 
quickest daily Great Western Railway express to 
Exeter. The North-Eastern Railway run from York 
to Edinburgh, 204? miles, twice daily in 4 hours 
3 minutes = 50.5 miles per hour. As for the 
Caledonian Railway, one almost hesitates to men- 
tion such a line in comparison ; suffice it to say 
that the winter timing of the down Scotchman 
gives an inclusive speed of a fraction under 50 
miles an hour from Carlisle to Perth, over a route 
very many times harder than the London and North- 
Western Railway to Liverpool. But we have no 
need to go to our ‘‘crack”’ line for a comparison : 
take the Chemin de Fer du Nord of France, and 
see how they undertake to accommodate their pas- 
sengers. The following Table gives the 40 miles 
an hour expresses running between Paris and 
Calais : 


TABLE C.—Puaris and Calais Train Service. 








Down. 
Paris, dep. a . 9.0 11.50 3.45 9.0 
Calais (Town), arr. 12.46 3.32 8.13 1.16 
Time Ge .. 3h. 46m. | 3h, 42m. 4h. 28m. 4h. 16m. 
Speed .. 48.8 miles | 49.5 miles| 41 miles 43 miles 
Up. 
Calais (Town), dep. .. 1.6 3.6 1.25 
Paris, arr. a | .0 | 7.0 | 5.38 
Time 8h. 64min. | 3h. 54 min. 4h. 13 min. 
Speed 47 miles 47 miles | 43.5 miles 
| | 








Distance run, 1834 miles. 


This is a sufficiently conclusive Table as it stands, 
but in justice to the French railway company we 
must not omit to mention that throughout the past 
winter they have run a weekly express from Calais 
to Rome and vice versd, the timing of which over 
the Northern Company’s line is quite phenomenal : 


TaBLE D.—Rome Express. 














— _ Miles. | Minutes. | Speed. 
Paris, dep. .. 12.20 
Amiens, arr... 45 | 8h 85 57.3 
” dep. 1.50 | 
Calais Pier, arr. 3.50 | 1044 | 120 52.1 
Total .. 1853 | 210 | 53.0 





Now the position occupied by Liverpool is some- 
what different.to that of the places we have 
enumerated. Exeter, or rather Plymouth, which 
is the real objective of the Great Western Railway 
expresses, is but small in comparison with Liver- 
pool. Neither Edinburgh nor Aberdeen are to be 
mentioned with Liverpool as commercial centres. 
With the possible exception of Glasgow, no other 
town in Great Britain has such solid claims toa 
first-rate railway service. What have Plymouth, or 





* In the London and North-Western Railway Com- 
pany’s time-table the distance from London to Liverpool 
will be found given as 200? miles. This, however, is not 


the distance between the two places, but the mileage on 
which the fares are based, the company being entitled to 
an extra mileage allowance on account of the construction 
of Runcorn Bridge (vide the Act of Parliament, 1861; 24 
and 25 Vic., Cap. 128; Clause 61.) 








Edinburgh or Aberdeen done that they should be 
thus favoured? Have they petitioned the respec- 
tive railway companies for an accelerated service ? 
Have they assembled all their great men and de- 
manded sleeping and dining-car accommodation, 
reduced fares and 50 mile-an-hour expresses? We 
trow not. 

Meanwhile, Liverpool, the biggest port, the 
largest town, and the most important place on the 
whole North-Western system, is denied what it 
humbly asks, and is forced to rest content with a 
service which can only be described as ludicrously 
inadequate. We say that it is monstrous she should 
be so treated ; we expect better things from the 
‘‘immaculate North-Western.” We expect that 
the leading English railway company should lead 
the way in speed, as in everything else. The ser- 
vice to Liverpool should be nothing less than the 
best that can be given. The position of Liverpool 
requires it, and her citizens demand it. Public 
opinion cannot be trampled upon, and we do not 
doubt that before long we shall see at least two trains 
each way running the 193} miles in 3} hours or 
under. Had the deputation made such a demand, 
they would have been perfectly justified. Fourteen 
years ago the speed of the best train running be- 
tween London and Liverpool was 43 miles an hour; 
now it is 45.5. During the past nine years the 
‘*Nord” has raised the speed of its best Calais 
express from 43 to 49.5 (or, counting the Rome ex- 
press, to 53 miles an hour). Are we for ever going 
to stand still? Are we going to allow France to beat 
us at our own game, and show us how to run our 
expresses? Where is all our boasted commercial 
superiority, if the French can run faster trains to 
Calais than we can to Liverpool? Surely it be- 
hoves us to look to our laurels, or we shall find 
ourselves beaten by the Germans at sea (vide 
Kaiser Wilhelm der Grosse), and outpaced by the 
French on land ! 








WATERLOO AND CITY RAILWAY. 

Tue deep-tunnel railway, connecting the Water- 
loo Station of the London and South-Western Rail- 
way Company to a new station in the heart of the 
City of London, is to be formally opened by H.R.H. 
the Duke of Cambridge next Monday. This is the 
second of such railways to commence working in 
London, and in a year or two will be followed L a 
third of much greater length—the Central London 
Railway, which was described in considerable detail 
in our last volume.* If all similar schemes which 
have been sanctioned by Parliament, and those still 
under examination by the Legislature, should be 
carried out, the Metropolis will receive an immense 
and much-needed increase in its facilities for 
travelling. Much will depend on the financial 
success of this and the Central Railway, for, in 
different ways, they command sources of traffic 
which are unique, and none of the other lines can 
hope to quite equal them in this respect. We have 
already dealt with the route of the Central London 
Railway, and with the districts with which it will 
serve. The Waterloo and City Railway is circum- 
stanced entirely differently; it has only two 


* See ENGINEERING, vol. Ixv., pages 214, 236, and 259. 

















stations, fully 14 miles apart—a most unusual 
condition for an urban line—and one of these 


-|is at some little distance from a main thorough- 


fare, so that it is not likely to collect many - 
sengers from the immediate locality. The fine 
is, in fact, an extenson of the South-Western 
system, and 95 per cent. of its passengers will, in 
all probability, be coming from or going to Waterloo 
Station. We do not know how many hundred 
thousand people arrive there per day, but if the 
deep-tunnel line can secure the crumbs from the 
table of its rich neighbour it will do very well. 
Unfortunately, the traffic is not evenly distributea 
throughout the day; morning and evening there 
will be more than can be dealt with, while in the 
middle of the day there will probably be a slack 
time. Nevertheless, the experience of the City and 
South London line, which serves a far less pro- 
mising district, offers an assurance that the South- 
Western Company will not be called upon to make 
good its guarantee of 3 per cent. on the capital of 
the Waterloo and City Railway. 

The line has been constructed on the Greathead 
system, which is perfectly well known to all our 
readers, for we have described it in connection with 
the City and South London line, the Blackwall 
Tunnel, the subway under the Mersey, and other 
undertakings of a like nature. Briefly, the system 
consists in cutting a cylindrical hole through 
the ground by means of a sharp-edged shield, 
building within the excavation a cast-iron tube, 
2in. or 3in. less in external diameter than the 
shield, and then filling the space between the tube 
and the ground through which it passes, with 
cement, which is forced into place in a semi-liquid 
condition. The result is a cast-iron tunnel im- 
pervious to moisture, and guarded against corro- 
sion on its outer side by the envelope of cement. 
Such a structure, if properly carried out, involves 
no disturbance of the soil, and no danger to 
neighbouring buildings. It can be built at any 
depth below the surface, and in any kind of ground, 
and hence offers immense facilities for being built 
in cities. When under public streets there is 
practically no cost for land ; if private property be 
burrowed under, compensation must be paid ; but 
if this be equitably assessed, it will not amount to 
a large sum, since the owner would probably not 
be conscious of the propinquity of the railway, if he 
were not told of it. 

A line running from Waterloo Station to the 
Mansion House must necessarily pass under the 
Thames. This offers a splendid opportunity for 
removing the excavated spoil by barges at a small 
cost. So great was this advantage considered that 
the whole of the railway under consideration was 
cut from two faces, both starting from a shaft sunk 
in the bed of the river, and every load of clay and 
gravel was delivered there. Two vertical shafts, 
16 ft. in diameter, were sunk in the river, a littie 
to the west of Blackfriars Bridge, and were 
lined with cast-iron segments. At the top of them 
a stage was built above high water, and on this the 
necessary machinery was erected. Hach shaft was 
carried 22 ft. below the river bottom, and down 
each two Greathead shields were lowered in pieces 
to be put together at the bottem. When this was 
done, the two tunnels, for there is one for the up- 
service and one for the down-service, were started 
in each direction. These tunnels are 12 ft. in dia- 
meter on the straight and 12 ft. 9in. where the 
line iscurved. Their relative positions depend on 
the exigencies of the route. Naturally the tunnels 
would be made side by side, but at a certain part 
near Waterloo one tunnel is above the other to pre- 
vent them encroaching on private property. 

From the shafts in the river, which are now filled 
in, the tunnels run north-east to the City, and 
south-west to Waterloo. Following the former 
route the line, which is in the firm London clay, 
soon under’ the wall of the Victoria Em- 
bankment, and thence under the tunnel of the 
District Railway Company. This company had 
secured from Parliament the proviso that the new 
tunnels, where they passed under the railway, 
should be constructed under air pressure, and ac- 
cordingly air locks were put in, and a short length 
was driven under these conditions. It was an 
excess of precaution to adopt such a method when 
driving through London clay, but Parliament 
favours the principle of beati pussidentes, and statu- 
tory restrictions cannot be disregarded. Once the 
District Railway was passed the former method of 
working was resumed, The line turns almost due 
east in front of the Royal Hotel, and then follows 
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(Queen Victoria-street, passing at a depth of 60 ft. 
below the surface under the London, Chatham, 
and Dover Railway and the main low-level sewer. 

At the City end the two tunnels will run into a 
single one, 23 ft. in diameter, below Queen Victoria- 
street, just before it joins the Poultry. From the 
station an easy incline will lead.the passengers to a 
large ring subway which is being built in connection 
with the Central London Railway, 16 ft. below the 
surface, around the area between the Mansion 
House, the Royal Exchange, and the Bank of 
England. At present this subway (see Fig. 2 on page 
215 of our last volume) is not completed, and pas- 
sengers will gain the street by two staircases, one 
emerging opposite Messrs. Mappin and Webb’s, and 
the other in Walbrook. Eventually it will be pos- 
sible to ascend by five other stairways, conveniently 
situated to give access to the numerous streets 
which converge on the congested area in front of the 
Bank. There will be no lifts, that great source of 
expense being avoided ; the crowds emerging from 
the trains will be able to hurry forward to their 
businesses without any delay, distributing them- 
selves in various directions without giving rise to 
any local congestion, as they would if they had all 
to come up one stairway. 

Starting from the shaft in the river, and going 
towards Waterloo, the engineering difficulties are 
greater, for the favourable London clay is not met 
with all the way. Asthe names of some of the 
streets show, Lambeth was once a marsh, and one 
does not need to dip far beneath the surface to find 
evidence of the fact. The two tunnels pass beneath 
the wharves and warehouses that lie between the 
river and Stamford-street until they reach that 
thoroughfare. They then follow the line of the 
street to Waterloo-road, where they bend in a 
south-easterly direction, crossing beneath the South- 
Eastern Railway, and following Cross-street and 
the Waterloo approach from York-street. They 
then end under the platforms of Waterloo Station. 
It was at Stamford-street that the marsh was first 
struck, for here, at a short distance below the sur- 
face, is a black vegetable mud, resting on a stratum 
of loose water-soaked gravel in communication with 
the river. This gravel is at such a level that its 
lower surface meets the crown of the down tunnel, 
here driven at a higher level than its fellow. 
Naturally this part of the work had to be done 
under compressed air. 

Some of the most interesting engineering work is 
connected with the station at Waterloo. As most 
people know, the South Western Station is carried 
on brick arches, the arches running at right angles 
to the lines overhead. Two of these arches have 
been used for the lower station, one for each plat- 
form. The piers, however, have had to be carried 
down many feet, as the platforms are below the 
level of the original footings. Further inverts have 
been built to distribute the load on the soft soil, and 
to keep out the water. Beyond the platforms there 
are sidings and cross-over roads, and to accommodate 
the latter, it was necessary to remove entirely one 
of the piers between two arches, and to carry the 
load it Sons on a new arch of double the span. To 
do this granite keystones were first inserted in the 

ier and wedged up, the work being done in short 
engths. When this was complete, centring was 
set up at each side of the pier, and a half arch was 
built on each part, the granite blocks forming the 
keystones of the new arch. The lower part of the 
we was next cut away, the whole weight upon it 
yeing transferred to the arch. This work was done 
with the traffic running overhead, and without the 
slightest sign of settlement. The lower platforms 
are connected by five stairways to the upper ones, 
so that the passengers arriving overhead can find 
their way down without difficulty. 

The traffic on the new line is to be conducted 
by electric motors, and hence there will be no 
difficulty about ventilation. Further, this method 
of propulsion enables steeper inclines to be used, 
because the motors can draw on the generating 
station for large quantities of energy when neces- 
sary, without being of excessive dimensions, as they 
can manage an abnormal current for a short 
time without any damage to themselves. The 
line is constructed with an incline out of each 
station, so that gravity assists both the stopping 
and starting. But there is always the chance of 
the train being arrested by signal at the foot of 
the incline, and then it needs a stiff pull to start 
it. There are signals at the bottom of the rise of 
1 in 30 leading into Waterloo, and it may be 
assumed that the trains will often be stopped at 





this point. Five trains have been constructed, 
each of four carriages, providing sitting accommo- 
dation for 200 persons. On each train there will be 
four motors, two on the leading and two on the 
trailing bogie, there being two carriages in the 
centre not provided with machinery. The switches 
at the two ends of the train will be interlocked, 
the driver always riding at the fore end, and con- 
trolling all four motors from that position. The 
trains are equipped with Westinghouse brakes, the 
compressed air being carried in reservoirs which are 
filled at Waterloo at the end of each double trip. 

The current is conveyed to the motors by a heavy 
steel channel laid between the rails. These latter 
are carried by longitudinal sleepers, which are 
grouted into the concrete laid in the bottom of the 
tunnel. The rails serve as the return conductors, 
being connected together by massive copper bonds. 
The generating station is in Aubin-street, to the 
south of Waterloo Station, and when complete 
will contain six units. At present five are in 
place, each consisting of a Siemens compound- 
wound direct- current dynamo giving 400 am- 
peres at 530 volts, driven by a triple Bellis 
engine of 300 horse-power. Steam is pro- 
vided by six Paxman dry back boilers fitted 
with Vicars’ stokers and economisers. It is in- 
tended eventually to condense the steam in evapo- 
rative condensers, the water being pumped from 
the gravel below the invert of the station. There 
is a small switchboard in the generating station, 
provided with the necessary instruments, and with 
interlocking switches. It is proposed to run a 
5-minutes’ service ; already it has been found that 
the journey of 14 miles can be made in less than 
4 minutes. At the City end there will be a scissors- 
crossing at the station to enable the trains to be 
started from either platform. At the other station 
the trains will draw right through into the sidings, 
and will then come back into the station on the up 
platform ready for starting. The exact traftic 
arrangements will be determined by experience as 
time goes on. 

When the project was commenced the engineers 
were Mr. W. R. Galbraith, the engineer of the 
South-Western Railway, and the late Mr. J. H. 
Greathead. After the lamented death of the latter, 
Professor A. B. W. Kennedy took his place, the 
electrical arrangements being confided to him. 
Mr. H. D. Hay is the resident engineer. Messrs. 
Siemens Brothers and Co. are the contractors for 
the generating plant and motors, Mr. Kingston 
being their representative on the spot. The open- 
ing ceremony next Monday will create an immense 
interest in the City, for the present means of 
getting from there to Waterloo are far from satis- 
factory, and many who have hitherto been deterred 
from living at the beautiful places served by the 
South-Western Railway will now be induced to 
change their residences. 








THE DEFENCES OF HONG KONG. 

In our reviews of British trade in the Far East 
we have seen the great importance of Hong Kong 
as a centre of distribution. Probably from some 
points of view Hong Kong is the most central com- 
mercial port in the world, serving as it does not 
only as a midway station between the east and the 
west, but also between the north and the south. 
It isa dépét for the merchandise alike of Europe 
and India and of America ; of Japan and of China, 
and of Australasia and of the intervening islands. 
Like many other British institutions it started 
in a very small way, and has grown under the 
action of national forces and without any definite 
0 Forty or fifty years ago ‘‘ to be sent to 

ong Kong” was not merely a metaphorical 
expression for being put out of existence, for those 
who went there were not only at the world’s end, 
but its unhealthiness made the chances of survival 
very small indeed. Now, however, improved com- 
munications have made it one of the most central 
stations in the world, and improved sanitary condi- 
tions have rendered it one of the most healthy 
localities within the tropics, and have shown that 
attention to Nature’s laws goes far to make almost 
any part of the globe suitable for human habita- 
tion. 

For a considerable time, however, it has been 
felt that there were two serious defects at Hong 
Kong. In the first place, it had become too 
small for its greatly extended trade and industry, 
and in the second it was not sufficiently protected 
in case of war. The Convention which was recently 





made between the British and the Chinese Govern- 
ments should, if properly taken advantage of, over- 
come both of these defects. Hong Kong, as is well 
known, is a small island lying near to the coast of 
China, and has been in the absolute possession of 
Britain for more than 50 years, being under the 
Government of the Colonial Department. The hills 
on the neighbouring coast, if under the power of 
any enemy, might be fortified in such a manner as 
to place Hong Kong at the mercy of its guns. By 
the new Convention the Chinese Government 
agreed to lease for 99 years the territory on the 
mainland behind Kan-lung, up to a line joining 
Mirs Bay and Deep Bay, as well as the neigh- 
bouring island of Lan-tao. China retains the 
north shores of Mirs Bay and Deep Bay, but leases 
to Great Britain all the waters of both bays, re- 
serving only the right to use them for her own 
ships whether belligerent or neutral. The total 
area leased, amounting to about 200 square miles, 
will be under British jurisdiction, except the native 
city of Kan-lung. The length of the lease is 
sufficiently long to remove any anxiety about 
fixity of tenure, and it is too far off to speculate 
what is likely to happen when the leases of the 
British, Russian, German, and French tenants of 
the Chinese Empire expire. Meantime it cannot 
be ubjected by any Power that our acquisition 
of this new territory is unreasonable, because 
Hong Kong was expressly ceded to us as a place 
where we should be able to harbour and refit our 
ships and maintain a supply of stores. Britain has 
not only justited her possession of the island by 
the way in which it has been used for the develop- 
ment of trade, but has now ample justification for 
asking a considerable extension of land. What 
was once regarded as a worthless rock is, in fact, 
one of the most valuable outposts of the empire, 
and one of the greatest commercial ports in the 
world, and it is only right that it should be securely 
guarded on all sides. 

There is usually in Hong Kong an Imperial 
garrison of about 3000 men, towards the cost of 
which the colony contributes 40,000]. annually. 
There is alsoa volunteer corps armed with artillery 
and Maxims. The port is the headquarters of the 
China squadron of some 20 vessels, and it is well 
provided with docks, there being no fewer than 
five and three slips, which are well supplied with 
all the necessary mechanical arrangements. The 
land defences are extensive, but no doubt con- 
siderable developments will now be made, so that 
from the side of the sea Hong Kong would probably 
be able to hold her own against any hostile fleet. 
The weak point, as has been well known, is from 
the side of the land, from which the port might 
be successfully bombarded. With the extension 
of the colony which has taken place, it will now 
be possible to remove all anxiety on that score, 
and no doubt the necessary works will be carried 
on without delay. 








NOTES. 
Guiascow CorroraTION TRAMWAYS. 

THERE is no doubt the Glasgow Corporation are 
to be congratulated on the results of the year’s 
operation of the tramways. There has again been 
a large increase in traftic receipts, due to increased 
mileage, for the rate per mile does not vary much. 
Two years ago it was 11.38d., last year 10.80d., and 
this year it is returned at 11.01d., the decrease 
being due to the increased number of $d. fares, and 
the rally consequently suggests that the effect on 
revenue is being quickly equalised by the greater 
number of passengers. Now 35.03 per cent. of the 
passengers are 3d. fares, against 34.28 per cent. in 
the previous year, 31.76 per cent. in 1895-6, and 
30.18 per cent. in the first year of the Corporation 
management. The growth of traflic in four years 
is shown by this Table, the first line of which is 
only for 11 months: 


Four Yearly Returns. 








Year | Carsand | * Number of Gross 
Ending ‘Buses. Mileage. Passengers. Receipts. 
& 
1895 170.97 6,192,031 57,104,647 222,121 
1896 227.66 6,932,650 86,462,594 328,827 
1867 268.20 8,127,111 93,966,658 365,761 
1898 280.96 8,483,012 106,344,437 





It is when we come to compute the net receipts, 
in other words the equivalent to divisible profit, 
that difficulties arise. This point is important, 





for upon it depends the success of municipalisa- 


. 
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tion. The tramway committee claim that ‘‘ the 
cross balance of revenue over working expenses ” 
fcr the four years has grown thus: For the first 
11 months, 35,6991.; for 1895-6, 83,2671.; 1896-7, 
84,596).; and for the year ending May last, 
100,5381. The trend is satisfactory, but one must 
be cautious in assuming the 100,000/. as a year’s 
profit to the ratepayer. First the committee them- 
selves, in another part of their report, deduct pre- 
sumably as rent for the 65j miles of single track, 
90001., which goes to ‘‘the common good.” This is at 
the rate of about 1401. per mile, although they pay 
the Govan authorities 650/. per mile for 7} miles 
within that burgh. Next they pay about 23 per 
cent. interest on the capital account, and lay aside 
about 2 per cent. as sinking fund, while depreciation 
is well under 5 per cent. All this takes 61,1491. off 
the 100,000/., leaving only 39,3891. for permanent 
way renewal and general reserve fund, and only 
after these are provided for can one talk about 
profit. The time must soon come when the Corpo- 
ration will be forced to adopt mechanical traction— 
indeed, some reasons suggest that that should have 
been done long ago. Glasgow has 4267 horses 
and 385 cars which they must then get rid of. The 
horses are returned as of 241. value each, and the 
cars at about 1301. These sums will never be 
realised, even although the stock is sold in lots at 
intervals of time. Thus the 100,000/. of ‘‘ gross 
balance of revenue over working expenses” is more 
or less illusory. The total sum of 36,506l. for per- 
manent way renewal, and of 71,693]. as a general 
reserve fund, accumulated on the balance-sheet, will 
all be needed, so that it can scarcely be held that 
the tramways have yielded a substantial profit to 
the city as yet. They are, however, in a satisfac- 
tory way, especially if the mechanical traction 
scheme is hastened forward. 


UNPRECEDENTED ACTIVITY IN SHIPBUILDING. 


Although the production of new shipping has 
been unprecedented in volume during the past six 
months, the work now on hand has never before 
been exceeded. According to Lloyd’s returns just 
issued, the merchant vessels launched during the 
past three months make up a total of 414,697 tons, 
practically all steamers, while in the March quarter 
the total was 330,279 tons, making for the half- 
year, exclusive of a large number of warships 
floated, 744,976 tons, which equals the average for 
10 months of some recent years. And yet there are 
now in course of construction 580 merchant vessels 
of 1,322,068 tons, of which, too, 188 vessels of 
434,000 tons are just being commenced. Of this 
total 1,320,281 tons are steamers: practically no 
sailing vessels are being built. Since the beginning 
of last year there has been a steady advance in the 
amount of work available, as the following figures 
show : 

Tonnage ef Vessels under Construction, 


Vessels, Tons. 
March, 1897 ... 428 828,481 
June, 1897 __..... 435 71,661 
September, 1897 455 884,336 
December, 1897 505 1,013,319 
March, 1898 ... ; ons 606 1,185,121 
June, 1898... sie ‘ 580 1,322,068 


The big advance since the beginning of this year is 
most striking, and indicates the bound following 
upon the settlement of the engineering dispute. It 
is gratifying also to know that the relations of em- 
ployer and worker are satisfactory. It is noteworthy 
that the increase is due to orders from British 
sources, for at the beginning of the year there 
were 401 vessels, of 792,353 tons, building for the 
empire, while now the number is 474, and the 
tonnage 1,091,681 tons. If we exclude in each case 
vessels being constructed for sale or the nationality 
of which is not stated, we find that now the ton- 
nage for foreign owners is 200,000, against 175,000 
tons in January last, so that the foreign tonnage 
has not increased in the same ratio as that for 
Britain. Germany figures for 41,996 tons now 
building, Japan for 31,250 tons, Russia for 30,190 
tons, Denmark for 24,092 tons, Holland 22,683 
tons, Norway 14,173 tons, and Belgium 12,941 tons. 
The tendency towards big steamers is even more 
marked than usual. There are building eight which 
exceed 10,000 tons, two between 9000 and 10,000 
tons, two between 8000 and 9000 tons, and 14 
between 7000 and 8000 tons ; so that there are now 
26 steamers building which exceed the limit of a 
few years ago. In January there were only nine 
over 8000 tons, instead of 12 now. The increased 
activity is fairly well spread. Glasgow has on 
hand 284,936 tons—94,000 tons, or 50 per cent., 





more than in January ; Greenock, 177,495 tons, 


almost a proportionately large increase ; the Tyne 
187,923 tons, instead of 167,075 tons ; Sunderland, 
194,934 tons, as compared with 153,612 tons; the 
Tees, 103,408 tons, against 79,764 tons ; Hartlepool 
and Whitby, 89,010 tons, in place of 67,475 tons ; 
while Belfast has 193,550 tons, against 165,166 
tons. As to warships, there are in various stages 
up to the point of trial 74 vessels of 220,610 tons 
in private yards, rather less than a year ago; but 
the naval work of the year is yet to come. The 
foreign work has slightly increased, 30 vessels of 
109,915 tons, against 31 of 93,280 tons at the 
beginning of the year. Here is the grand total for 
the kingdom : 


Tons. 
Merchant ships ee sv 580 of 1,322,068 
H.M.SS. in private yards ... 44 ,, 110,695 
H.M.SS. in dockyards 16 ,, 117,675 
Foreign warships 2 30 ,, 109,915 
Total 670 ,, 1,660,353 


Several of the warships, however, are well advanced. 


Coat-MINING IN CHINA, 


For a considerable time past various groups of 
capitalists have had their eyes upon the vast 
deposits of coal in different parts of China, and 
attempts have been made to obtain concessions for 
working them. It is now stated, on what seems 
to be good authority, that a concession has been 
made by the Chinese Government to an English 
syndicate of what is probably the greatest coalfield 
in the world, and which promises to give to British 
capital and British enterprise a commanding posi- 
tion in the development of the Chinese Empire. 
The capitalists have assumed the name of the 
Pekin Syndicate, and it is stated that they have 
obtained ample powers to exploit the vast coalfield 
in the Province of Shan-Si, which lies on the north- 
east of China, extending up to Mongolia on the 
north, bounded on the west and south by the 
River Hoang-Ho, and on the east by the Province 
of Chi-Li, containing the best anthracite coal, 250 
miles long and 40 miles wide. Alongside of the 
coal there are vast deposits of brown hematite and 
spathic iron ore, and an abundance of limestone, 
so that the concession is valuable not only as a coal- 
field, but also as containing all that is necessary 
for carrying on the manufacture of iron on a large 
scale, and thus opening up vast possibilities in 
every department of industry. The coalfield 
is described by Baron von Richthofen, in his 

reat work on China, as occupying a plateau 

etween 2000 ft. and 3000 ft. above sea level ; 
and he says that since no interruption of the 
continuity of the coal strata occurs, and at every 
place where the formation crops out on the surface, 
there may be assumed to be at least 40 ft. of work- 
able coal, a probable minimum amount of 630,000 
million tons of coal can easily be calculated for the 
whole area. If these calculations be correct the 
Chinese Empire will not come to grief through an 
early failure in her coal supply, but on the contrary, 
if her resources are properly developed and the re- 
sulting effects wisely guided, she may become the 
dominating power in the industrial world. It is 
understood that the syndicate has obtained a con- 
cession to run for 60 years, with full powers to 
exploit for coal, iron, and limestone in the district, 
with all railway, water, and road rights, and with 
permission to construct a railway to join the main 
Chinese line from Pekin to the south, which is 
mapped out, and the construction of which has 
already begun. The concession includes the right 
to import machinery, free of all charge, with the 
exception of the ordinary customs duties at the 
port of entry, and in return the syndicate will pay 
the Vice-regal and Imperial authorities a royalty 
of 25 per cent. on the profits. It is understood 
that operations will start immediately and that 
already mining engineers are on the spot. The 
coalfield is in a most convenient position in every 
respect, being only 270 miles distant from Pekin; 
and as the Hoang-Ho or Yellow River is easily 
navigable from its mouth to the region in question, 
the coal and iron can be brought down the river by 
steamer and along the coast of Shan-Tung to Wei- 
Hai-Wei, the port which has recently been leased 
to Great Britain by China. Already speculations 
are being made that in the course of the next few 
years, Wei-Hai-Wei may become the centre of a 
great iron industry, where iron rails can be rolled 
to supply the new railways of China, as well as a 


an extension of the above concession has been 
— to the same syndicate by the Tsung-li- 

amen and the governor of the province of Ho-Nan 
to work the coal and iron deposits of that province. 
These lie a little to the north of the Yellow River, 
but within easy reach of that waterway, and the 
concession includes the right to construct the neces- 
sary connecting railways, so that the work may be 
carried on in conjunction with that in the pro- 
vince of Shan-Si. It is still too early to say 
much as to the possibilities of the future, but it is 
evident that if only a small part of present expec- 
tations be realised, the result must be a great in- 
crease in the wealth of China, and at the same time 
a very serious competition with British coal and 
iron industries—another proof that affairs in China 
require the careful attention of British manufac- 
turers, 





THE STEAM TRIALS OF H.M.S. ‘‘ NIOBE.” 

THE accompanying Table gives an abstract of the 
results of the official contract trials of H.M.S Niobe, 
built and engined at the Naval Construction Works 
of Messrs. Vickers, Sons, and Maxim, Limited, at 
Barrow-in-Furness. The Niobe belongs:to a class of 
which eight have been ordered, and the Amphitrite, 
launched on Tuesday from the same works, is also 
one of the eight. The Diadem and Europa, which 
have also passed through their trials, are also of the 
same class. There is no need to describe the ship, 
which is of 11,000 tons displacement; but it may be 
said that the engines are of the triple-expansion type 
with two low-pressure cylinders, and with four cranks, 
The high-pressure cylinder is 34in.; the intermediate, 
554 in. ; and the two low-pressures each 64 in. ; with 
a stroke of 48 in. There are 30 Belleville boilers, and 
the designed full power was 16,500 indicated horse- 
power. The contract conditions, which were easily 
excelled, were a trial of 30 hours’ duration at one-fift 
full power, a 30 hours’ trial at 75 per cent. of the full 
power, and an eight hours’ full-power run. The re- 
sults of all three trials are appended : 


Results of Thirty Hours’ Coal Consumption Trial at 3310 
Indicated Horse-Power, and 12,500 Indicated Horse- 
Power, and Eight Hours’ Full-Power Trial at 16,500 
Indicated Horse-Power. 














a 3300 I.H.P. |12,5001.H.P. 16,5C01.H.P. 
Star’d. Port.|Star’d. Port. |Star’d. Port. 
Mean steam in boilers 200 258 263 
o> atengines .. 147 220 235 
Mean vacuum ks -| 28.1 28.1 | 27.4 27.6 | 26.9 27.0 
» revolutions .. 70.2 70.0 |107.4 107.6 |118.0 117.0 
Mean H.P. .| 830.8 37.8 | 88.0 86.9 |Kk6.6 106.5 
Pressure in aA -| 14.6 128] 35.4 36.5 | 37.7 389.3 
Cylinders. L.P.1 5.4 5.5 | 12.8 133 | 168 16.4 
y L.P.2 5.1 5.0 123 12.8 16.0 169 
: HP. ..| 477 6583 8 2065 | 2771 2742 
Indicated Jip. <:| 603 625 | 2933 2308 | 2614 2721 
Power L.P.1 ..} 299 299) 1078 1114 | 1556 1501 
‘ L.P.2 ..| 280 275 | 1024 1071 | 1473 1456 
Total indicated horse- 
power o - .-| 1659 1682 | 6408 6553 | 8414 8420 
Grogs total indicated horse- 
power a an ¥ 3341 12,961 16,834 
Coal per indicated horse- 
WON =.) 2c | ke 155 1.66 
Speed by log “a pa 12.3 19.3 
Speed over measured 
course FR oa ae 19.27 20 507 














The coal consumption comes out most satisfactory 
in all three trials, and particularly in the trial at 75 per 
cent full power, which is supposed to be the most 
economical rate of steaming for the design of engine 
adopted. This 1.55 lb. per horse-power hour, of course, 
includes the consumption for all the auxiliary machi- 
nery on board, without rating the power of these engines, 
which are usually very expensive in fuel. The engines 
ran during this trial, as with the others, with remark- 
able steadiness. The variations in the total power were 
confined within almost the limits of error, and during 
the night and morning watches the variations were 
between 12,997 and 13,170 indicated horse-power. The 
revolutions continued very steady between 107 and 
108. Indeed, the whole machinery worked with all the 
steadiness and with the little attention which charac- 
terises the tramp steaiser rather than the warship, 
and Sir John Durston, K.C.B., the Engineering Chief 
of the Navy and Mr. James McKechnie, the Engineer- 
ing Manager at Barrow-in-Furness, are to be congratu- 
lated on the ease with which expectations of design 
were fulfilled. The weather was exceptionally fine 
and the trials followed each other as soon as the coal- 
ing arrangements permitted. The speed on the 12,500 
indicated horse-power and full-power trials were taken 
on the measured distance between Rame Head and 
Dodman Point. 





Sovtn Arrican Frnancr.—At the close of last year the 
ublic debt of the Cape Colony was 27,282,405/. This 
vebt may be classified as follows: Harbour a 





great coaling station for the British squadron on 
the Chinese station. It is further reported that 


2,666,617/. ; railways, 17,915,187/.; war, 3,728,893/. ; an 
miscellaneous, 2,971,708/. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 24, 1898. 

Tue American iron market is dull this week, and is 
threatened with a dulness that may continue until the 
present strain over the Cuban situation is over. The 
markets in all localities are quieter, though consump- 
tive requirements are apparently no less—greater in 
fact. Pig-iron production has been temporarily re- 
duced, but on the completion of repairs lost time will 
be made up. Southern furnace managers are making 
vigorous efforts to selliron for autumn delivery. Penn- 
sylvania pig-iron makers are declining to make any 
concessions. Both buyers and sellers are awaiting de- 
velopments. Billet mills are well sold up. Plate and 
structural iron and steel makers are crowded, and 
manufacturers of merchant steel and rods are well 
taken care of. No large orders have been heard of for 
steel rails. The Pennsylvania Railroad Company con- 
templates ordering 2000 box cars, as prices for ma- 
terial are at their lowest point. It is the conviction 
of many that the close of the war with Spain will open 
up a large amount of railroad engineering and general 
factory building work, sufficient to give prices an up- 
ward turn, despite the enormous capacity. The pre- 
sent quietude is insignificant, but iron and steel buyers 
cannot be led to believe that a higher level of prices is 

ssible, The machine shops are generally busy and 
actory work is — up. Locomotive builders are 
booking large orders. All of the trunk lines are figur- 
ing for new engines, and a great deal of railroad equip- 
ment is being tentatively figured on. The low price 
of billets seems to be assured for the rest of the 
year. The coke-makers are busy. Ore production is 
at its maximum limit, and bituminous coal production 
is a trifle above the largest output recorded. Prices 
rule low in all manufacturing channels. The wheat 
conspirators are scattered, and legitimate prices are 
being re-established. Western crop reports are flat- 
tering, and a heavy export trade in cereals is looked 
for. 








THE DESTRUCTION OF THE UNITED 
STATES BATTLESHIP ‘‘ MAINE.” 
To THE Eprror or ENGINEERING, 

Srr,—I have carefully re-examined Captain Sigsbee’s 
evidence, and cannot find that he made any such state- 
ment as asserted by your correspondent, Mr. Barber. 

Yours faithfully, 
July 4, 1898. J. T. BucKNILL. 
To THE Epiror oF ENGINEERING, 

Srr,—With your leave I will refer to a few points 
connected with Lieut.-Colonel J. T. Bucknill’s recent 
articles on the Maine disaster. 

1. When the Lieut.-Colonel, in your issue of June 23, 
writes: ‘‘The great final explosion would also drive the 
double-bottom downwards ; but the mud being so close, a 
reaction or recoil would ensue, tending finally to buckle 
the bottom upwards.” And, further, that his explanation 
‘is based principally on the reaction caused by the 
explosion itself to starboard horizontally during the 
whole time of the ‘roaring.’ Also to the reaction from 
the muddy bottom from the final great explosion.” 
Does he mean that the bottom of the ship was locally 
first blown downwards through 14 ft. of water into the 
youd, and then after the explosion, that the energy thus 
put into the water and mud was not dissipated in other 
directions but reacted again on the same spot, and was 
alone sufficient to drive it back again, not only to its 
normal position, but 34 ft. beyond that ? 

2. Why does he consider (in your same issue) that 
‘14 ft. of water under the Maine would scarcely give 
sufficient scope for the suggested action ” in your leading 
article on April 22 last? 

Could not a slight alteration of your suggestion, .on the 
supposition ‘‘of the sides and decks of the midship 
having been removed,” more or less, have taken place as 
follows ? 

That then, both the bow and stern, on account of their 
being much the heavier ends of the fore-and-aft parts 
compared to their displacements, perhaps more so after 
the shifting of weights by the explosion, sank, and, where 
it was weakened, bent the remaining midships portion, 
which would at the same time, owing to the altered dis- 

lacement, have risen up out of the water. And as the 

ore-and-aft parts filled and settled down, and the bow and 

stern reached and embedded themselves in the mud, the 
bent ship would for a moment resemble a bridge with a 
low rise. 

The buoyancy would gradually lessen and leave the 
weight of the ship to cause a greater strain on the bend. 
This strain would tend to cause the bottom to buckle up, 
and the sides to rend, still more. And this loss of buoy- 
ancy would also tend to cause the bent ship to list or 
topple over still further to one side. 

oreover, could the twisting effect spoken of not be 
accounted for by one part tending to list more than the 
other, owing to the distribution of weights; by the action 
of the final explosion on one part of the ship more than 
the other; by the formation of the mud ; by the fore part 
reaching the mud in a more upright position, and, there- 
fore, the weight of the ship driving the ram further and 
firmer into it, than the stern, before “the ship” listed, 
or toppled over (as suggested above); by the pull of the 
anchor chain ; all acting more or less together or sepa- 
rately ? 

Note, with reference to the above questions, that as to 
**scope for” this action, roughly speaking, if a ship, or 





portion of a ship, is depressed 14 ft. at one end, the other 
will rise 14 ft., like a see-saw; and if the raised end 
remains up while the body sinks as low as the depressed 
end, it would be 28 ft. above the rest. This reaches very 
nearly the exact figure—34—stated in evidence, and leaves 
only a little to be accounted for by buckling, when the 
bow and stern were fixed, and the bent ship collapsed, as 
suggested above. 

ote, also, that the bending force would tend to cause 
the remaining portions of the bottom and sides to form a 
straighter line, say X Y, in cross-section before they 
bent, i.e., to force the sides A, B apart and rend them, 





and to produce the longitudinal corrugations, spoken of 
in the evidence, at that part. Then, if portions of the 
sides ruptured after bending and further buckling, the 
edges might appear to turn inwards. 

ote, further, that it was stated in evidence that the 
ship listed very considerably. 

The above remarks are purposely confined to the move- 
ment of the structure after the explosion, They are base 
principally on the action of gravity, which I trust is not 
too commonplace to mention, in spite of its absence in 
Lieut. —— J.T. Bucknill’s list of forces at the top of 

e 783. 

Just one question more. Since Havana Harbour is said 
to be one of the filthiest in the world, or since the sea 
there is frequented with hungry sharks, would it be sur- 
— that there were “ no dead fish floating in the har- 

ur next day,” if there had been an explosion under 
water ? 

T am, Sir, yours, &c., 
Ham. Dawes Cripps. 

Newport, Mayo, June 30, 1898. 








ROYAL ENGINEERS. 
To THE Eprtor OF ENGINEERING. 

Sir,—The correspondence in your recent numbers 
under the above heading is very interesting, inasmuch as 
it makes it clear that there is at least one Royal Engineer 
officer who has courage enough to tell some of the truth 
as to the corps. He deserves thanks for his honesty, and 
it is sincerely hoped that he will favour us with a few 
more admissions of the same sort. 

He appears to concede that the Royal Engineers as a 
whole are a distinct failure both as soldiers and as engi- 
neers ; and that among them there are “‘a large number 
who are military engineers by name only,” together with 
Mew | who are engineers at all by no better title.” It 
is further to be gathered from his letter in the issue of 
June 26, that the present organisation is ‘‘ as hopeless in 
practice as it is absurd in theory ;” that ‘‘such a corps 
of military engineers” is ‘‘a farce ;” and that he con- 
siders that the “‘salaried appointments” (by which he is 
understood to mean civil posts held by Royal Engineer 
officers drawing army pay, which abuse you have often 
condemned in these pages) are given ‘‘for ‘interest’ and 
not strictly for the of the public service,” and that 
they are really ‘‘ mis-distribution of annuities.” Every 
word of which will be endorsed by every engineer who 
knows the —. 

But in seeking a remedy for the present state of 
things, he does not seem to go deeply enough into the 
real cause of the evil. As I understand him, his cure 
would be to completely militarise the Indian Public 
—— De vo pace spas do B “ee with i. now 
partly civil and partly military Royal Engineers rt- 
ment ” in England, while he would aaa the sani 
Engineers themselves to the number actually uired 
for military engineering alone. And it seems to his 
opinion that he would thus obtain “engineering spe- 
cialists of all kinds.” No doubt he would, if they were 
worthy of the name of engineers, to begin with. ‘ Royal 
Engineer Officer” appears to take that for granted, but it 
is just at that point all those who have n trained in 
schools other than the 8S. M. E. at Chatham will join 
issue with him. It is confidently submitted that the real 
cause of the rotten state of things which he deplores is in 
the incredibly superficial traming which the sapper 
officer receives at the outset. What that training ly 
is is almost as secret as the practice of Obi ; and if “‘ Royal 
Engineer Officer” could unfold it somewhat, we should be 
grateful to him. 

The training of the Royal Engineer seems to be much 
as follows: Having passed into the Army near the head 
of the list, he goes to Woolwich for his mathematical 
and to Chatham for his professional education, arriving 


at the latter piace at the age of 184 or thereabouts, 
He is there for about two years nominally,’ which, 
when holidays are taken out, come to about. 14 years 
net time for training. In that time, which contains 
about 450 working days, he has to uire a know- 
ledge of building construction, building materials, 
sanitation, estimating, calculations for structures, 
design for barracks, engineering subjects (including an 
engineering tour), works in the field, fortification, sur- 
veying, architecture, submarine mining, roads, railways, 
steam, specification a astronomy, photography if 
he choose, chemistry of building materials, electricity and 
magnetism, and practical work in the shops. The length 
of time devoted to each subject is unknown, but it is un- 
derstood that the first seven subjects are ‘“‘ taken” in 154 
days, forming what is known as the ‘‘ course of construc- 
tion.” Building construction is mastered in 35 days, ma- 
terials in 21, sanitation and estimating in 14 each, calcu- 
lations for structures in 35, design for barracks in 21, and 
the engineering subject, with the tour, in 14. 

To my mind, Sir, that in itself is enough to account for 
a great deal, but there is a further factor to be noted. It 
would be wonderful if, under a curriculum such as this, 
singularly able and specialised teachers were able to turn 
out engineers worthy of the name, even if every student 
were possessed of conspicuous ability. But when it is 
realised that the teachers are Royal Engineers themselves, 
who have been trained in the same school, and who have 
known no other training; when it is ped that the 
young Royal Engineer is tutored, and examined, and 

out as efficient, by men who are interested in 
maintaining the status quo, the thing is realised to be 
indeed a farce. 

Can ‘‘Royal Engineer Officer” throw any light upon 
this matter of training, and will he say if the above is or 
is not a fair expression of what really happens in the 
education of the sapper officer? And can he, particularly, 
give us some idea of the tests which are applied to the 
second lieutenant before he is certified as efficient. For- 
tunately we have now some idea of what the heads of the 
corps consider the limit of strain which the Royal Engi- 
neer intellect can safely bear, and I should like to 
granted s to comment on the same. 

Since the correspondence in ENGINEERING of four years 
ago, and as the direct outcome thereof, the authorities 
instituted an ‘‘ examination” which all lieutenants have 
to pass before they can be promoted to the rank of cap- 
tain. It should be noted that that this test is the only 
qualification (bar seniority) needed for the immediate 
advancement of an officer from 216/. to 321. per annum, 
besides increased allowances, while no further test is made 
in the way of professional knowledge for every other ad- 
vancement up to the post of Inspector-General of Fortiti- 
cation. This ‘‘examination” is as follows : 

“3. (a) Prepare a complete design and detailed esti- 
mate of a small type of building such asa warrant officer’s 
quarter, cook-house, soldiers’ hut, or other similar build- 
ing required at the station where they are quartered. 
The design is to be accompanied by a report that should 
treat very briefly the questions of drainage, gas, water 
supply, and foundations, and give the calculations for 
floors and roof, &c. ; the whole to be adapted toa given 
site. 
‘**(b) Submit a sketch, with estimate of time, materials, 
and labour for some work in the field, such as a pier for 
landing stores, a blockhouse for defence of a railway 
bridge or tunnel, a log hut, or a temporary hut for the 
accommodation of a given number of men; the utilisa- 
tion of a small stream for the water supply of a camp; 
or the demolition by explosives of a structure or line of 
railway. 


‘*5. With each design or project the officer will furnish 
a certificate that the whole of the work has been carried 
out without any assistance except from technical books, 
and that no existing building has been copied. 


‘*7, The whole of the papers are to be treated as con- 
fidential, and are not to be examined by any official other 
than the officer specially deputed for the purpose (see 
paragraph 34). 

12. ‘‘ With a view to preparing themselves for the 
tests, officers will, if they can be spared from their sta- 
tions, be given every Te for attending such of the 
annual courses at the S.M.E. as are likely to be of ad- 
vantage for this purpose. 

13. ‘* Arrangements have been made at the S.M.E. for 
the formation of classes of officers (with not less than 
five years’ service, and serving at home stations) for in- 
struction in construction, &c., as follows: 

“ Part I. Applied mechanics, details of buildings, and 
building materials. 

“To commence about March 8 and terminate about 
April 5. 

** Part IT. ry sane and routine. 
eae commence about April 6 and terminate about 

ay 3. 


‘18. Officers attending the classes will be required to 
obtain from the Commandant School of Military Engi- 
neering certificates to the effect that they have made good 
use of their time while under instruction. 


‘* 34. The Sub-District Commanding Royal Engineer 
will carefully examine the projects, but he may depute 
an officer of Royal Engineers, not under the rank of cap- 
tain, to examine the details.” 

The foregoing is taken word for word from Corps Memo- 
randum 599, and is all that is important for the purpose of 
a the utility of the test thus made. It will be 
noticed that phs 7 and 34 carry out the principle 





of the examination of the work by men who-are inte- 


- 
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rested in maintaining the status quo. But look, Sir, 
at the irony of the thing. Here are ‘‘engineers,” who 
have been practising their profession for five years, 
oing back to take lessons in order to enable them to 
plan, with the aid of technical books, a small cottage, 
and estimate the cost of the same. And they are to 
produce a certificate that they have made good use of 
their time, as if they were school children, and not men 
to be engaged in the serious business of life ! 
ow the authorities, in order to rebut criticism, 
are certain to have made the ‘‘examination” as stiff as 
they dared, so that this may be looked upon as the 
official idea of the extremity to which the average — 
fngineer intellect may be strained without rupture ! One 
would like to laugh, if one did not fee! inclined to cry, 
for it must be remembered that it is in the hands of this 
corps, which ‘‘ Y Engineer Officer” so someey 
condemns, that all engineering matters connected wit 
the Army are held. It is quite easy to produce many 
other points of absurdity in this most rotten organisation ; 
but they must await another time. 
Your obedient servant, 
Yo Le Trovapo. 


su 





SOFTENING WATER BY HEAT. 
To THE EDITOR OF ENGINEERING. 

Sir,—As a mere outsider I have followed this discus- 
sion with some interest, but I cannot help wondering 
why in the world Mr, Sidney Tebbutt’s letter on page 736 
of your last volume was ever written; calculated, as it 
was, to give an adverse impression as to the efficiency of 
the Lawrence Company’s apparatus. 

It was not to give his own opinion, since he apparently 
does not feel competent to form one (see the last line of 
his letter on page 795). j 

It cannot have been written to enable others to form 
one, since he did not mention the important fact that the 
particular apparatus lent him by the Lawrence Company 
was not considered by them adapted for the water to 
which he applied it, but that they foresaw no difficulty in 
treating his water mg | if they had an opportunity 
(see their letter page 757, with which he says he agrees). 

His expression that he had carried out the experiments 
properly ‘‘so far as the company could tell” was, under 
the circumstances, very misleading; and every unpre- 
judiced reader will agree with Mr. Stone (page 758) that, 
though doubtless unintentionally, Mr. Tebbutt’s first letter 
was very unjust ; especially as he now says he does not 
feel the knowledge he possesses on the subject is “‘of any 
value to myself or others.” 

Yours faithfully, 
June 30, 1898. ONLOOKER. 





WHEELS FOR MOTOR VEHICLES. 
To THE EpIToR OF ENGINEERING. 

Srr,—With reference to your articles of the competi- 
tive runs of motor cars at Liverpool, I have been hoping 
that some one more competent than myself to write on 
the matter would have started a discussion on the proper 
construction of the wheels of such machines, more espe- 
cially as your articles seemed to me to throw out ‘‘ feelers” 
on this point. 

I cannot help noticing that manufacturers of motor cars 
(with a few prominent exceptions) ignore the useful expe- 
rience of cycle-makers, and prefer to follow the lead of the 
et coach-maker, whose problems are entirely dif- 
ferent from those to be overcome by the maker of motor 
cars or cycles. 

Take, for example, the wheels. What manufacturer 
would think of fitting direct and not tangent spokes to a 
quintet? And it should not be forgotten that the driving 
wheels, besides being urged forward with about half 
horse-power, carries at least 4 cwt. Turning now to the 
electric cabs, which have become so common in the streets 
of London, we find the power transmitted to the wheels 
from the centre of alternate direct wooden spokes. The 
strength of such a wheel obviously depends on the strength 
of the spokes in compression, yet these spokes are con- 
tinually bent sideways, and thus put in tension during 
nearly the whole of each revolution of the wheel ; surely 
very bad for the joints in the felloe and rim, to say 
nothing of the tendency to loosen the tyre. I believe that 
it is only the spokes in between these that keep the 
wheel intact. 

With regard to tyres, it is beyond all doubt that an 
efficient puncture-proof tyre is much slower than a tyre 
designed for pecan only ; but surely such a tyre is faster 
than the solid rubber tyre now almost universally used. 
Of course, I do not advocate pneumatic tyres for heavy 
work, but I think that in numerous cases they might be 
very advantageously used. 

With the hope that this letter will lead to the advan- 
tages of the direct wooden spoke wheel being brought 
forward, 


T an, Sirs, your truly, 
Wandsworth, July 1, 1898, F. B.S 





A WARNING. 
To THE EpiTor OF ENGINEERING. 
Str,—I am in daily receipt of inquiries as to the 
standing of firms in this city, almost without exception 


belonging to the class against which I have repeatedly 
_ warnings which you have kindly admitted to your 
columns, 


Some of these firms are now exceedingly active and 
pertinacious in their efforts to obtain goods of all sorts 
without payment, and their manner of approaching the 
unwary is so plausible and businesslike that many 
British firms continually fall victims to their wiles. 

May I ask you, Sir, kindly to allow me again to warn 








business firms receiving orders, however plausibly 
worded, from firms in Amsterdam not known to them, 
on no account to execute such before. making full 
inquiry. I shall at all times be glad to give the best 
information in my power. 

As the Dutch law in these cases is expressly founded 
on the principle that the incautious must bear the con- 
sequences of their own omissions, there is very little 
chance of either recovering the debt or of punishing the 
swindler. 

I am, Sir, yours very sincerely, 
en . C. Roprnson, H.B.M.’s Consul. 
British Consulate, Amsterdam, July 4, 1898, 





THE NEW ACCELERATION INDICATOR. 
To THE Eprtor or ENGINEERING. 

Str,—An instrument somewhat similar to Mr. Wilfred 
Lewis’s acceleration indicator, which you descri last 
week, is the permanent-way level invented by Mr. A. A. 
Macgregor some 12 years since. It consists of a level 
with a curved tube about 10 in. long, uated propor- 
tionally to the cosecant of the angle which it describes, in 
such a way as to show the difference in level in inches 
between the two rails of a road. 

It was devised for use with a straight edge or rail 
gauge to measure the actual superelevation directly, in- 
stead of using an ordinary level and a rule, and is a most 
handy instrument for the purpose. 

Last January I was anxious to obtain sume actual values 
of the centrifugal force due to the speed attained on the 
curves of a very fast-running portion of a railway with 
which I am intimately acquainted. 

For this purpose I thought of making an old-fashioned 
water level, with an open-ended tube ; but before it was 
completed it occurred to me that my Macgregor level 
was just the thing. Soit proved. For a month I travelled 
almost daily with it placed transversely to the rails on the 
carriage floor. The movements of the bubble were most 
instructive. So long as the superelevation is exactly that 
required to bring the resultant pressure on the rails wholly 
normal to them, the bubble remains at the centre of the 
tube. Its deviations from this position give the excess or 
deficiency in inches of the actual superelevation to fulfil 
this condition for the speeds at which the curve is being 
pees over. To be exact, these indications—when the 

ubble is not at the centre—require correction for the 
difference in the deflections of the opposite carriage 
springs. They will probably surprise anyone noting them 
for the first time at high speeds on sharp curves, unless he 
has realised how forcibly his own equilibrium is some- 
times disturbed in a railway carriage. 

After using the instrument for some time in this way, 
it was turned to a position parallel to the rails so as to 
measure the force with which one’s back is pressed 
against that of the front seat of a carriage when the 
brakes are applied. It indicated these changes in de- 
celeration faithfully, and on starting again moved sym- 
pathetically with the decreased tension in the muscles of 
one’s back when the engine-driver moved his lever to its 
coal-saving slot. Hence the Macgregor foot-way level is 
also an acceleration indicator. 

Yours truly, 
H. D 








THE BALL-BEARING FAD. 
To THE EDITOR OF ENGINEERING. 

Srr,—Considering that ball bearings are not used for 
any machinery (except cycles) where hard wear and tear 
need providing for, also that if efficient they would be 
used, it is nothing short of a phenomenon that they 
should meet with universal adoption by cycle manufac- 
turers. The principle is obviously wrong from a mecha- 
nical point of view; but, instead of correcting the faulty 
principle, these mechanisms have m made more elabo- 
rate, so as to meet by sheer strength faults which ought 
never to have existed. Cycle mechanicians have accus- 
tomed themselves to accept the ball bearing as a model 
of perfection, and therefore every other style of bearing 
is, to such, imperfect, because it differs from the ideal. 
Following upon this, the contagion has caught cyclists 
themselves, and they demand that cycles shall have 
‘balls all over,” because of the assumed perfection. It 
would be difficult to estimate what this fad has cost. The 
balls themselves are only produced by most expensive 
machinery ; and as to the machinery for manufacturing 
the cups, cones, and various adjustments rendered neces- 
ion the adoption of the fad, it is among the most 
elaborate in the world; and all for nothing, because 
better results might have been obtained with plain bear- 
ings. No one can examine a pair of best-quality hubs 
without acknowledging them to be (principles apart 
triumphs of mechanical construction; and although, 
through competition, produced at a moderate price, one 
one cannot help wondering what plain cycle bearings 
would have been, had the same amount of labour and art 
been expended upon their manufacture. 

It is evident that in cylindrical bearings the frictiona] 
surfaces should be so close together as to admit of the 
introduction of the lubricant only. In ball bearings the 
frictional surfaces are some distance apart. The balls, 
therefore, if they roll round the smaller —— of the 
cone, must slide round part of the larger circle of the cup 
or shell, and vice versd. Where }-in. balls are used there 
will be 14 in. (about) of surface over which the balls must 
slide during every revolution of the axle. This sliding is 
not borne upon flat surfaces, but Le the very small 

ints represented by one circular body touching another. 
The consequent cutting of the bearings is well known, 
and provided against only by using the very hardest steel 
obtainable. is does not prevent the friction, but hides 
its effect upon the cups and cones, which, if soft, would 


) | worker. 





cut to pieces in an incredibly short time. It is obvious 
that the friction itself will increase in proportion to the 
load on the bearing, and the speed at which it runs, and 
increase at a ter ratio than would obtain with a plain 
bearing. In fact, the plain bearing was ousted by the 
ball, because the latter runs smoothly when there is no 
load upon it. There is another destructive factor which, 
though minimised by the use of ag ry tyres, is yet 
worth mentioning, and that is the effect of —— 
A broken ball is by no means an unheard-of calamity, 
especially in cheap machines, and however rare the 
occurrence, it it one which might lead to serious acci- 
dent. This question has probably been overlooked by 
cycle-makers, but it is undoubtedly a cause of wear in 
bearings which are not homogeneous. The ball-bearing 
sages who predict the adoption of their fad by railway 
engineers may take it that percussion alone would insure 
disastrous results. 

I shall be curious to learn if your readers attach much 
importance to this widespread mechanical error. The 
question is not a trivial one, for there is a huge trade to 
be done in cheap reliable cycles, such as could be pro- 
duced without the costly machinery and complicated de- 
tails which the adoption of ball bearings involves. 

20, Ockendon-road, N J. CiirFoRD WALKER. 

[Our correspondent has discovered a mare’s nest. The 
difference in the diameters of the outer and inner surfaces 
with which the balls of a ball bearing are in contact, of 
course produces no such sliding as he supposes. The balls 
are in simple rolling contact with both surfaces.—Ep. E.] 





WATER-HAMMER ACTION. 
To THE Eprtor OF ENGINEERING. 

Srr,—In your issue of the 17th inst. in respect to the 
fatal explosion of a steam pipe at Bristol, caused by water 
hammer, it is most extraordinary that the engineering 
profession are not more alive, as your correspondent 
states, to the great danger attending water accumulating 
through condensation of steam in the connections. These 
accidents are of such frequent occurrence, and especiall 
on steamships, and are likely to continue wit 
the increasing high steam pressures used. These facts 
induced me to give attention to the cause and prevention, 
and the British Association in 1896 asked me to read a 
paper on the subject at their Liverpool meeting, which 
your valuable journal prin in extenso in its issue of 
October 30 of that year. I then pointed out that in my 
opinion it was due to the want of proper drainage, and 
in support of my contention I included a report _ 
the Appendix) of a Technical Committee appointed by 
the German Government to inquire into the causes of 
such explosions; and the Committee found that with 
water in the pipe and steam turned on the pipe burst, 
and the pressures shown by the gauges was 313 1b. on 
gauge 1, on gauge 2 153.31b., on gauge 3 the limit of 
2.133 lb. was exceeded. On the gauge on the flange, the 
initial steam pressure was only 70 lb. supplied from a 
factory boiler. 

These facts, in my opinion, necessitated a new depar- 
ture from the old system of valves, and I pointed out the 
only safe and reliable mens is to have terminal stop- 
valves balanced, irrespective of pressure, and self-drained; 
that is to say, the valve is so constructed it drains itself 
and the connections of boiler and of all water created by 
the condensation of steam, thereby preventing water 
hammer in the pipes, and obviating the bursting or even 
freezing of pipes and concomitant dangers. 

Yours faithfully, 
JAMES CASEY. 

10, Philpot-lane, London, E.C., June 21, 1898. 





CaTALOGuES.—Messrs. A. S. Wilson and Co., of 2, 
King William-street, have sent us a copy of their new 
catalogue containing illustrations and prices of all the 
usual run of drawing and surveying instruments and 
appliances.—Messrs. Otto Schwade and Co., of Erfurt, 
have issued a new illustrated catalogue of duplex steam 

umps.—The Baldwin Locomotive Works, of Phila- 

elphia, U.S.A., have sent us a copy of a pamphlet 
illustrating locomotives of different types recently con- 
structed by them. Many of these engines have been 
built for our colonies and for other foreign countries.— 
The Ingersoll-Sergeant Drill Company, which have long 
been identified with mining and quarrying plant, have 
issued from their offices at 114a, Queen Victoria-street, 
E.C., a new catalogue dealing specially with rock drills 
and other specialities in mining machinery, and as each 
item in the equipment is illustrated and described with re- 
sults of working and price, we commend the catalogue to 
those employers who suffer from the independence of the 
To many it will be a revelation to find how ex- 
tensively manual labour may be superseded.—Tangyes, 
Limite?, of the Cornwall Works, Birmingham, have 
issued what they term their factors’ catalogue, which deals 
with blocks, jacks, crabs, hand pumps, and the general 
smaller manufacture supplied by this well-known firm. 
A feature is the arrangement of tests and elastic limits 
for all the appliances dealt with.—Messrs. Ashmore, Ben- 
son, Pease, and Co., Limited, Stockton-on-Tees, whose 
London offices are at 181, Queen Victoria-street, E.C., 
have issued an interesting work on cheap gas storage, 
which not only describes the essential characteristics of 
the Pease system of gasholders guided by steel cables, 
but illustrates by means of collotypes many gasholders 
erected by the firm, some of them with four lifts as at 
Nottingham. The details given are of practical value.— 
Messrs. R. Becker and Co., 50 and 52, Rivin, -street, 
Curtain-road, London, E.C., send us a general catalogue 
of Kiessling’s wood-working machinery, and included are 
illustrations and descriptions of over 200 various tools for 
all sorts of wood work. 
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MISCELLANEA. 


Tuer Russian Minister of Marine is about to order from 
a shipbuilding firm at Abé two new fast cruisers for laying 
submarine mines for the Black Sea fleet. 


The London and South-Western Railway Company 
have failed in their application for power to enlarge 
Waterloo Station ; lange: owing to the opposition of the 
London County Council, who wanted street improve- 
ments effected, and of the Lambeth Vestry, who com- 
plained that provision was not made for housing the 
poorer classes disturbed by the changes to be effected. 


The Corporation of Sheffield propose to construct a new 
bridge over the River Don at Ball-street, Sheffield. The 
bridge will be of linked steel girders on stone | age and 
the plans and quantities have been prepared by Mr. 
Charles F. Wike, M. Inst. C.E., City Engineer. The 
tender of Messrs. Braithwaite and Co., of Leeds, amount- 
ing to 9087/. 15s. 4d., has been accepted. 


The famous Fram—Nansen’s ship, which has started 
on a second expedition to the North Pole under Otto 
Sverdrup—has had several alterations made upon her, as 
the a of experience in Arctic regions. The upper 
deck has been roofed in by a new flush deck, and there is 
a new saloon 18 ft. nee forward. This part has been 
specially ventilated by Messrs. Robert Boyle and Co., 
London and Glasgow. The ventilators are fixed on the 
flush deck, so that the wind can reach them freely and 
unobstructed from every quarter. 

The United States Government are inviting tenders for 
building three battleships, 368 ft. long, 72 ft. beam, and 
of . ft. draught, at 11,500 tons displacement. The coal 
supply will be 1200 tons. The protection consists of a 
main belt 7 ft. 6 in. deep, 164 in. over the machinery 
spaces, and tapering to a uniform thickness of 4 in. 
forwards, with an upper belt of 54 in. The barbettes will 
have 13 in. to 10 in. armour, and the turrets 10in. The 
protective deck will be 2? in. on the flat, and 3 in. to 5 in. 
on the slopes. The speed is to be 16 knots. The arma- 
nent will consist of four 13-in. breechloading guns in bar- 
bette turrets, fourteen 6-in. quick-firing guns, with 24 
smaller guns. 

Balmoral Castle is to be lighted by electricity ree ina 
by water power at the upper part of the Gelderburn, 
about 14 miles from the Castle. Provision is being made 
for two Gilkes vortex turbines, which, with a fall of 
nearly 80 ft., will give 80 horse-power combined. This 
power will be utilised in driving the dynamos for charging 
a large battery of accumulators at the Castle, and also 
for lighting the lamps direct. The current will be trans- 
mitted by large cables laid underground all the way. The 
electric light will at first be limited to the Queen’s 
private apartments, the ball-room, and a few of the 
principal rooms in the Castle, and the installation is ex- 
pected to be in working order by the time Her Majesty 
returns to the north next month.. Eventually more than 
600 lights will be installed in the Castle alone, but if 
electric lighting is extended to the stables and outbuild- 
ings, about 1000 lights will be required. 


The Administration report on the railways of India for 
1897-8, prepared by Mr. A. Brereton, the Director of 
Railway Traffic and Statistics, has been presented to 
Parliament. The total length of railways open and 
sanctioned on March 31, 1898, was 25,4544 miles, being a 
net increase of 926 miles during the year. The total 
length of railways open for traffic on the same date was 
21,1564 miles, being a net increase of 766 miles, leaving 
4298 miles still under construction or sanctioned. The 
mean mileage worked during the calendar year was 20,531 
miles, being an increase of 748 miles over the figures of 
the previous year. The earnings in 1897 amounted 
to Rs. 25,59,51,692, or Rs. 22,91,267 more than in the 

revious year. ‘The working expenses amounted to 
2s. 12,51,11,631, and absorbed 48.88 per cent. of the 
gross earnings, against 48.09 per cent. in 1896. The net 
earnings amounted to Rs. 13,08,40,061, being a decrease 
of Rs. 8,43,489. The statistical return on the capital ex- 
penditure, as entered in rupees in the books in India, was 
5.04 per cent., against 5.20 in the preceding 12 months. 


The Belfast Ropework Company, whose works cover 
11 acres, and produce 150 tons of twine per week, have 
recently added a new set of engines by Messrs. Victor 
Coates and Co., Limited. They are of the inverted triple- 
vertical type. The cylinders are 24 in., 38 in., and 50 in. 
in diameter, with a stroke of 54 in. The receivers are 
arranged between the cylinders with the steam and ex- 
haust valves directly connected, avoiding all connection 

ipes. The steam valves are actuated by a cut-off motion 
of Messrs. Coates’s design, the high-pressure being auto- 
matically controlled by the governor, and the intermediate- 
pressure and low-pressure adjustable by hand while the 
engine is running. The crankshaft, 15 in. in diameter, is 
of the built type, being made up of 12 parts. The fly- 
wheel shaft is coupled to the end of the crankshaft in the 
usual manner, having bearings 16 in. and 36 in. on each 
side of the flywheel, and also lined with white metal. The 
flywheel, 20 ft. in diameter, is made in four parts, each 
weighing about 13 tons, and arranged as if two wheels 
were fitted in halves side by side, having together 42 
grooves for 1} in. ropes, being hoo at the bosses and 
keyed to the shaft by four keys. The total weight of the 
wheel alone is about 50 tons. 


A successful year’s work at the Walker Engineering 
Laboratories of the University College, Liverpool, was 
brought to a close on the 1st inst. by the annual gather- 
ing of the engineering students. Prior to the meeting an 
exhibition was held of work done, including a new lathe 
and gas engine made in the department, along with their 
patterns. In the course of the proceedings most satisfac- 
tory results of Professor Hele-Shaw’s tuition were indi- 
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cated. It was pointed out that again this year the engineer- 
ing department had secured a very high position in com- 
petition with the sister colleges of lionehmter and Leeds ; 
and that again, as on the two previous years, a Liverpool 
student has been placed in the highest possible position. 
This honour rests with the son of the director of technical 
instruction. Mr. Morrow, whose father is so well known 
in connection with the School of Science, has obtained 
his M.Sc. degree, and his valued colleague in the engi- 
neering department, Mr. Stanton, has been granted the 
highest distinction in the University—that of D.Sc. These 
are the first two engineering students who have been 

nted this d since the foundation of the Victoria 

niversity. The award of the 1851 Research Scholar- 
_ has m made to Mr. E. Brown, B.Sc., another 
student of the page department. The report then 
went on to allude to the work of the College Engi- 
neering Society, the following rs having been read 
during the session: ‘‘ Flow of ater,” by Professor 
Hele-Shaw; ‘Construction from the Architect’s Point 
of View,” by Mr. A. Stratton; “Retrospect of Steam 
Navigation,” by Mr. A. J. Magginnis; ‘‘ Wood-Cut- 
ting Machinery,” by Mr. J. H. Harrison; ‘Recent 





Excavations at Carthage,” by Professor H. A. Strong; 
“Timber: Its Lines of Weakness and Strength,” by Mr. 
C. E. Jones ; ‘‘Carborundum : Its Manufacture and Pro- 
perties,” by Dr. C. A. Kohn; ‘‘ Water Supply,” by 
Mr, T, Duncanson, Excursions were made by students to 
many works of interest, 





BaTH AND WEST AND SouTHERN Countigs SocieTy.— 
The 1899 meeting of this Society will be held at Exeter, 
and the main lines for the laying out of the show ground 
have been recently settled on the spot by the Society’s 
stewards. The ground is conveniently situated on the 
immediate outskirts of the city, and is about 40 acres in 
extent. The Devon Agricultural Association have re- 
solved to forego their show for that year in order to unite 
with the Society in promoting the success of the Exeter 
meeting, and they will also e a contribution to the 
Society’s _ list. In return, the Bath and West 
Society will place the members of the Association upon 
the same privil footing as the Society’s own members. 
The Society’s Show Dates Committee have resolved to 
recommend to the Council that the Show be opened on 
Monday, June 5, and closed on Friday, June 9, 
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HERSCHMANN’S HYDRAULIC CLUTCH. 
CONSTRUCTED BY MESSRS. ALLDAYS AND ONIONS, LTD., ENGINEERS, BIRMINGHAM. 
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WE illustrate on this page an hydraulic clutch, de- 
signed by Mr. Arthur Herschmann, of 1, Bexley- 
road, Erith, and made by Alldays and Onions, Limited, 
of Birmingham. The clutch is positive acting and 
practically self-contained, requiring no heavy outside 
levers. In one portion of it is fitted an oil pump, 
shown at a, Fig. 1, the plunger of which is operated 
by a long cranked lever, the other end of which has 
a pin running in a cam groove formed in the other 
part of the coupling, as shown. Should the two con- 
stituents of the coupling rotate relatively to each 
other, this pamp is worked, and drawing from the 
reservoir b, it sends oil through a hole in its ram, closed 
with a valve, and delivers it into a discharge pipe. 
This discharge space has three branches, two of which 
communicate with two leather cups, of which one is 
shown atc, whilst the third branch leads back through 
a spring-mounted valve d, Fig. 2, to the oil reservoir b. 
Should this valve be closed, the oil is forced under- 
neath the leather cups, and presses outwards the 
pay 2 above them. These plungers are connected 
vy a toggle arrangement to the friction arms, as shown 
at e, thus putting the clutch into gear. As soon as 
this is effected, and the two portions of the clutch 
rotate together, further pumping action ceases. To 
release the clutch the valve d is opened, and the 
pressure in the cups being thus relieved, the friction 
arms spring clear of the opposing pulley surface. 
The valve d is controlled by the pendulum weight 
shown at Fig. 2 and also in Fig. 3. When this is 
moved away , the pulley it catches on the point g, 
Fig. 2, and pressing it outwards, opens the valve d. 
The pendulum normally hangs quite free of the 
clutch and shaft, so that there is no friction and no 
side thrust whilst the pulley is running. Arrange- 
ments can also be made by which this pendulum is 
held back from the valve lever by a string which may 
be carried to any part of a factory. On an emergency 
the pulley can Be thrown out of gear by cutting this 
string, allowing the pendulum to fall over and open 
the valve d. There are no stuffing-boxes to be packed, 
the design being of a simple nature. 








INDUSTRIAL NOTES. 

Tue forty-seventh annual report of the Amalgamated 
Society of Engineers is of exceptional interest, because 
it contains the record of the long and arduous struggle 
of 1897 down to the close of that year, although the 
struggle itself did not end until long after the dawn of 


1898. The opening sentence of the report says that 
‘the period under review was one of great stress and 
trial.” It goes on to say that ‘‘the lock-out of last 


year will yet have far-reaching consequences ; many 
illusions on both sides have n dispelled in con- 
sequence of it.” As to ‘‘ the lessons derivable” being 
‘‘clear and unmistakable,” that will depend upon the 
standpoint ; and also as to whether ‘‘an immense 
impetus will be given to the widening out of in- 
dustrial organisation and supervision” that depends 
a good ye on the future action of the union. The 
i, 8 contains a brief review of legislation in respect 
of labour in 1897, and also of attempted legislation. Re- 
ference is also made to administrative reform in public 








departments and in various public bodies, the results 
being regarded, on the whole, as favourable to the cause 
of labour. In another part of the report there is a 
record of the export trade of the United Kingdom, as 
regards machinery and other things pertaining thereto, 


of shipbuilding at home and abroad, the launching of 
ships, merchant vessels and also warships, and of 
vessels built at colonial and foreign ports. All these 


general matters help to familiarise the British work- 
man with what is being done in the great industries 
connected with iron and steel, in so far as our export 
trade is concerned. But to make the record complete, 
the imports ought to be placed side by side, so as to see 
to what extent the imports grow in comparison with 
the exports. The statistics of trade are comparative, 
and we ought to see what other countries are doing as 
well as our own, so as to be able to compare the relative 
progress in the special industries under review. 

As regards the numerical strength of the society, 
the total number of members at the close of 1896 was 
87,313; at the close of 1897 the total had risen to 
91,944. In June of this year the total had fallen to 
87,208, inclusive of all classes of members and of 1844 
apprentices. Of the 4733 members lost in the interval, 
many are regarded as only temporarily out of limits, 
thus depriving them of benefits ; it is assumed that they 
will gradually pay up or be re-entered. The income for 
1897 was very large—559,368/. 19s. 6d. ; the expendi- 
ture was 690,399/. 1s. 8d. ; this shows only an excess 
of expenditure to the extent of 131,031/. Of the total 
income, 448,936/. 1s. 7d. represent contributions, which 
were 25 per cent. higher than in any previous year. 
Then there was 77,765/. in voluntary contributions in 
aid of those engaged in the dispute, a large amount of 
which came from Germany, but larger still from the 
trade unions in Britain. The income from invest- 
ments amounted to 6270/., or nearly 2000/. more than 
in 1896. But, besides the income here stated, there 
were large contributions by local branches to the lock- 
out, and generally to the Allied Trades Committee. 

The expenditure was abnormally large. Under the 
head of donation benefit, the total was 281,177/. 4s. 2d., 
and under the head of contingent benefit 129,077/. 
4s, 9d.; and under the two heads of emergency 
fund and local levy, 113,677/. 17s. 2d., or an 
aggregate for unemployed of all classes, and from 
all causes, of 523,932/. 6s. 1d. Of that total it is 
estimated that 100,000/. represents the normal expen- 
diture, and the balance of 423,932/. 6s. 1d. expendi- 
ture consequent upon the strike and lock-out to the 
end of the year. The cost of sick benefit was 
42,4071. 3s. 5d. ; of superannuation, 68,760. 15s. 6d. ; 
funerals, 12,735/. 18s. 6d.; and benevolent grants, 
21347. 18s. 8d. The cost of management was 
35,670/. 14s. 3d., of which amount 18,774/. 4s. 1d. 
went in salaries to officials of all kinds, including the 
general office, and 604 branches. Printing, stationery, 
and postage cost 6429/. 18s. 4d. The total cost of 
management is put down at ljd. per member per 
week. 

The total balance at the close of 1896 was 
254,156/. 16s. 3d., at the close of 1897 this had been 
reduced to 105,274/. 10s. 4d. But of the latter, some 
20,0002. was due on loans to be repaid out of future in- 





come. But in addition to the balance of the general fund 
there was a reserve fund of 69,577/. 14s. 2d. for super- 
annuation purposes, making the total worth of the 
society 174,852/. 4s. 7d. The final figures are put 
forward as an answer to those who prognosticated the 
collapse of the society as an institution financially. 
It is doubtful if any one, whose opinion was worth 
having, ever believed that the union would utterly 
collapse, or that it was ever in any way desirable that 
it should. Even the strongest opponents amongst 
the employers recognised the value of the union as an 
industrial, social, and provident institution. And it 
has survived the ordeal with its own lessons as to the 
future. 

A summary of the operations of the society during 
the 47 years of its existence shows how the provident 
side has predominated over the militant side, and the 
fact that its provident benefits were in danger, or 
supposed to be in danger, operated as a powerful 
stimulant in the desire for a settlement of the dispute 


early in the present year. The aggregate payments 
for benefits have been as follow : 
Amount of Amount per 
nefit. Member. 
Nature of benefit : 
Donation and contingent £ ae 
benefit ... ice ... 2,452,175 51 6 10} 
Sick benefit ‘ ... 1,017,854 23 4 9 
Superannuation benefit 915,745 1610 44 
Accident benefit , 71,442 116 0 
Funeral benefit ... 308, 857 71 2 
Benevolent grants ods 100,075 23 0 
Assistance to own and 
other trades ‘ 162,036 3 1 9} 
Aggregate amount ... 5,028,184 105 3 11} 
General balance at end ; 
of year ... i .. 105,274 
Superannuation reserve 
fund te Be 69,577 
Total worth at end of 
OME Pini oa aie «. 174,852 


The record is a good one. 


On Friday last, July 1, the ‘‘ Workmen’s Compen- 
sation Act” came into operation. It is a new depar- 
ture in legislation, and opinions differ very widely as 
to its financial operation. Some anticipate ruinous 
results, others are less afraid of its general effects. 
The number of schemes registered of a mutual 
character has not been many, about a score, but most 
employers have doubtless made arrangements with 
insurance companies as to risks. Under the Common 
Law an employer was liable for injuries to his 
workmen while in their employment in certain cir- 
cumstances ; this liability was limited by certain 
decisions in courts of law having reference to 
common employment. Then Lord Campbell’s Act 
rendered them liable in case of death, but, again, only 
under certain circumstances. Then came the Em- 
a Liability Act of 1880, which extended the 
iability, but limited the responsibilty or amount of 
damages. The Workmen’s Compensation Act, 1897, 
does not inquire as to cause of accident, but gives 
compensation for the injury. It does not override the 
Act of 1880, if the injured person should prefer to 
try the case under that Act. The chances are, how- 
ever, that the Act of 1897 will supersede the Act of 
1880, because in the latter case culpable neglect has to 
be proven, whereas in the former case the injury only 
has to be certified. There can be no doubt as to the 
preference of workmen for the Act of 1897. They 
complain of it as they do of nearly all legislation, but 
they regard it as a forward step. Employers, on the 
contrary, dislike it, but perhaps that is mainly be- 
cause they cannot well estimate the probable cost 
which it may entail. Often and often employers in 
the House of Commons expressed themselves more 
favourable to general liability for ali accidents than to 
any extension of the Act of 1880. 





Reports have been flying about indicative of efforts 
to compel workers in = establishments to contri- 
bute to an indemnity fund, and one large London firm 
has been mentioned as an instance. But there are the 
Truck Acts to be considered, no deductions from wages 
being lawful except under the provisions of those Acts ; 
and compulsory contracting out of the Compensation 
Act would scarcely be legal. It is well then to doubt 
statements of the kind mentioned unless the most abso- 
lute evidence is forthcoming in support thereof. There 
is also the matter of compulsion in respect of local 
benefit clubs in connection with certain firms or com- 
panies, a matter of supreme importance to the indus- 
trial classes. It is stated that probably there will be 
a Parliamentary inquiry as to the latter ; such inquiry 
would touch very closely the proposed action under 
the Compensation Act. Evasion of statutory law is 
not difficult at times, but there is always the power of 
strengthening any Act so as to make the provisions 
apply with stringency. It is far better, however, to 
make the law correspond with well-considered public 
opizion, so that evasion may be regarded as an offence 
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not to be tolerated. Compulsion to leave a well regu- 
lated friendly society, promoted andencouraged by Act 
of Parliament, is one thing that would be so con- 
sidered, for the friendly society is the one great pro- 
duct of legislation of which all feel proud. Compul- 
sion to contribute to an insurance fund is another 
matter to which other Acts apply. But mutual 
arrangements under the provisions of the Compensa- 
tion Act might be of advantage to all, if such arrange- 
ments are made in accordance with the Act, and regis- 
tered by the Registrar of Friendly Societies as afford- 
ing at least equal protection and support as that in- 
tended by the Act. 





The discussion in the House of Commons in re- 
ference to the coal dispute in South Wales led to 
some steps being taken by the men towards putting 
in force the provisions of the Conciliation Act. 
A small deputation waited upon Mr. Ritchie on 
June 28, with the authority of the Provisional Com- 
mittee, toask him to appoint an arbitrator or con- 
ciliator. He required some little time to consider the 
matter, and on the 29th he agreed to do so. On the 
day following it was announced that Mr. Justice 
Vaughan Williams had consented to undertake the 
task. But this was a mistake, for the conciliator 
appointed was Sir Edward Fry, whose high character 
is a guarantee for care and uprightness in this delicate 
task. After Mr. Ritchie’s interview with the repre- 
sentatives of the men, he had an interview with Sir W. 
T. Lewis; the nature of the interview has not tran- 
spired, nor have any details appeared of the previous 
interview with the men, It was stated by some of the 
newspapers that the employers would most likely re- 
pudiate the interference, but the fact that the appoint- 
ment of the conciliator was actually made after the 
interview with Sir William T. Lewis, points the other 
way. When the declaration was made that employers 
would not permit of outside interference, no steps had 
been taken by the men to bring about conciliation 
under the Act. Their action changed the whole situa- 
tion. Of course it was possible for the employers to 
repudiate the arrangement, but it became more difficult 
after the appointment of Sir Edward Fry than it was 
before. r. Ritchie pointed out in his letter to Mr. 
Abraham, M.P., that the conciliator had no compul- 
sory powers of any kind, and that his object would be, 
if action was taken, to facilitate an amicable arrange- 
ment between the parties themselves. The success or 
otherwise of this experiment will be watched with 
interest by all concerned in labour disputes. 





The position of the engineering trades a 
Lancashire remains about the same, all branches being 
full of work, and customers pressing for delivery. 
There is no difficulty in getting new orders to replace 
those nearing completion ; on the contrary, the diffi- 
culty is to comply with the requirements as regards 
early delivery. eskaahers are exceedingly busy both 
in the heavy and light departments, very few firms 
being able to book any new orders which can be putin 
news drome before the end of the year. Stationary and 
locomotive engine builders are ake exceedingly busy, 
most of them Fania sufficient work in hand to mel | 
them well into next year. Boilermakers are in muc 

the same position, all being full of orders. Electrical 
engineers have a large amount of work on hand, and 
also hydraulic engineers and pumpmakers. Other 
branches of general engineering are fully employed. 
The iron market scarcely indicates the activity in 
the iron and steel-using trades, but this probabl 

is due to the fact that users have bought well 
ahead. There has been a little more inquiry of late, 
but the new business put reg has only been of 
a moderate character. Prices, however, have been 
firm with a hardening tendency. In the finished iron 
branches there is steady employment, prices bein 

firm at recent rates. The steel trade is active in al 

departments, with a strong upward tendency in prices. 
Nut and boltmakers are busier than they were, but 
they are not over-pressed with work ; the list prices, 
however, remain unchanged. On the whole the out- 
look is exceeding good in all branches, and there is 
little to fear as regards labour troubles. There seems 
to be a disposition towards peaceable methods in trade 
disputes. 





In the Wolverhampton district there has been a 
fairly good demand for both finished iron and steel, 
but manufacturers have hesitated to enter into for- 
ward contracts until after the quarterly meetings, 
when it is expected that an advance on recent rates 
will be declared. Pig iron has been at a premium, a 
small advance being required for early delivery, and 
a further advance in price is expected. Tinplates 
and sheets have been in better demand owing to the 
coal dispute in South Wales, but there has been no 
improvement in the prices. The steel trade has been 
very brisk and recent advances in prices have been 
fully maintained. The engineering branches and those 
of allied trades continue busy in almost all depart- 
ments, and the same may be said of the majority of 
the hardware industries, both light and heavy. There 


are no serious labour disputes pending, or looming in 
the near future ; with full employment and fairly good 
wages the men generally keep steadily at work. 





Inthe Birmingham district the iron and steel trades 
are good, and prices have had an upward tendency. 
There has been a well-sustained inquiry for _— quali- 
ties and sections for railway valepabes purposes, 
bridge and girder-building, for agricultural require- 
ments, and for other purposes. The iron and steel- 
using trades are generally active, full employment 
being the rule. e engineering branches are fairly 
busy, and so also are the electrical trades, but the 
c = trade has been passing through some difficulties. 
» however, are thought to be only temporary in 
character. There are no serious labour troubles in the 
district, nor is there any indication of such in the near 
future. (On the whole the outlook is very favourable, 
and the prospects are exceedingly good. Full employ- 
ment is the rule, and a g deal of overtime has 
been worked in some industries. 





The Scotch ironmasters and steel founders have 
formed themselves into a compact federation on the 
lines of the Engineering Employers’ Federation, with 
the view of dealing with all matters concerning labour. 
It is intended, so it is said, to form an alliance with 
the English employers. But the latter usually deal 
with all wages questions by — boards, as in the 
North of England and in the Midlands. 





The dispute on the Clyde has been satisfactorily 
settled by a conference lasting over five hours. The 
employers have agreed to (gow the 5 per cent. advance 
to the boilermakers and iron ship builders, as re- 

uested, and 2s. per week advance on time wages. 

th parties agreed to co-operate to put an end to the 
serious loss of time by some of the men, which has 
caused great inconvenience to employers and well- 
disposed workmen alike. 





The engineering firms on the north-east coast have 
offered to give an advance of 2) per cent. on piece- 
work, and ls, per week on time work, in lieu of the 
5 per cent. on piece rates and 2s. per week on time 
wages, as asked for by the men. This offer will be 
placed before the men for their acceptance or refusal, 
as the case may be. 





The shipbuilding firms in Belfast have conceded a 
further advance of 24 per cent. to the boilermakers, a 
similar advance having been conceded some weeks ago. 





The enginemen, stokers, and others employed at the 
associated collieries in South Wales decided, at a con- 
ference held last week, not to tender their notices, as 
some had threatened to do, but to continue at work. 
The officials of the union had their attention drawn to 
a clause in the Conspiracy and Protection of Property 
Act, but whether this had anything to do with the 
decision arrived at is not at all clear. 

The proposed conference between the miners con- 
nected with the National Federation and the coal- 
owners, was fixed to take place in London on the 
6th. At that conference the demand of the men 
for an advance of 10 per cent. in wages was the 
— of discussion. The Federation districts in- 
clude Lancashire, Yorkshire, Derbyshire, Leicester- 
shire, Nottinghamshire, Warwickshire, Cheshire, 
Somerset, Bristol, and North Wales. 

The pit lads and pony drivers in some of the York- 

shire colleries have struck work for an advance of 10 
per cent. in their wages, some 5000 men being thereby 
thrown idle. The coaléwners have issued summones 
against some of the strikers, claiming damages for their 
absenting themselves from work. 
In nine Nottinghamshire colleries a ballot was taken 
last week, the results of which were as follow: For 
demanding an advance in wages, 4393 ; against it, 18. 
For giving immediate notices if the advance be not con- 
pice 4081 ; against, 171 ; neutral, 54. There was a 
great unanimity as regards the demand in both of the 
questions balloted upon. 





A very curious combination is reported to have 
taken place in the colliery districts of Lancashire ; 
nothing less than a federation of doctors, who 
propose to charge a uniform fee of 15s. for ad- 
vising in cases of injuries caused by accident 
under the Compensation Act. This is due to the 
fact that the societies, permanent and otherwise, which 
have hitherto meni the injured and their families, 
will cease to exist in most cases, unless the miners find 
that such societies will better provide than the Act 
itself. In the Act there is no provision for the first 
two weeks’ illness, whereas the societies did so provide. 








Beieran Coat Exports.—The exports of coal from 
Belgium in the first five months of this year amounted 
to 1,524,064 tons, as compared with 1,672,329 tons in the 
omens period of 1897. The exports to France 
figured in these totals for 1,084,214 tons and 1,222,819 tons 
respectively. The Low Countries took 123,428 tons and 


INDIAN RAILWAY PROPERTY. 


InpIAN railway accounts are not published very 
promptly, but they appear at irregular intervals, and 
those which have just been issued for 1897 are of a 
discouraging character. This, however, was only 
what was to be expected, having regard to the very 
serious difficulties against which British India had to 
contend all through last year. Famine, plague, and 
war are all conditions distinctly adverse to railway 
enterprise ; but they had to be faced in 1897 by the 
Indian railway interest. It is not surprising, accord- 
ingly, to find that the net revenue of the Great Indian 
Peninsula Railway declined last year to 897,646/., as 
compared with 1,472,524/. in 1896. The second half 
of 1897 contributed only 290,649/. to the 897,646/. re- 
presenting the profits for the whole year. The revenue 
of the second half of 1897 declined to the extent of 
68,670/., while the working expenses increased 79,387/., 
the ratio of expenditure to receipts being carried, in 
consequence, to 75.09 per cent., as compared with 64.08 
per cent. in the corresponding period of 1896. Thede- 
crease in the number of passengers in the second half of 
1897 was no less than £365,235, the falling off being 
directly attributable to the plague and quarantine re- 
gulations restricting the movement of the travelling 
public. It seems rather strange that while the com- 
pany was earning only a reduced revenue, it was not 

ible to effect some reduction in working expenses ; 
ut so far from this having been done, the cost of 
locomotive power rose to 331,353/., as compared with 
313,815/., and the maintenance of carriages and trucks 
to 139,394/., as compared with 71,662/. The cost of 
maintenance of way, works, and stations was certainly 
reduced to 187,240/., as compared with 208,374/., but 
traffic charges rose to 136,002/., as compared with 
129,749/., and general charges to 61,614/., as com- 
pared with 58,8227. The length of line worked by the 
Great Indian Peninsula Railway in the second half 
of last year was 1491 miles. The expenditure made 
on capital account to the close of 1897 was 25,262,9861. ; 
the amount expended in the six months ending De- 
cember 31, 1897, did not exceed 96877. At the close 
of last year, the company owned 605 locomotives, 1786 
vehicles used in the coaching department, and 7863 
vehicles used for the carriage of merchandise and 
minerals. Of the 605 locomotives upon the system, 74 
were ghaut and mixed engines, 118 nger tender 
engines, 20 nger tank engines, 371 goods tender 
engines, and 22 goods tank engines. The agere ate 
distance run by trains during the second half of Tost 
ear was 4,423,494 miles, increased to 5,014,153 miles 
y shunting, light engine running, &c. 

The Bombay, Baroda, and Central India Railway 
has for some time been regarded as the most pros- 
perous of the Indian systems; but, like its neigh- 
bour, the Great Indian Peninsula, the Bombay, 
Baroda, and Central India Railway fell last year upon 
comparatively evil days. The Bombay, Baroda, and 
Central India Railway has become a very different 
affair to what it was in its earlier history. The 
original Bombay, Baroda, and Central India Railway 
comprised 461 miles of line; but the company has 
also undertaken the working of 1815 miles of other 
lines for the Indian Government, while it is work- 
ing 311 miles of native State lines. Altogether, it 
will be seen that the aggregate length of line worked 
by the Bombay, Baroda, and Central India Company is 
2587 miles. There is a sad confusien of gauge upon this 
system, 650 miles being laid upon a 5 ft. 6 in. gauge, 
18384 miles upon a metre gauge, and 984 miles upon 
a2 ft. Gin. gauge. This regrettable confusion arose, 
no doubt, from the fact that the lines were laid from 
time to time by a number of different projectors ; but 
it must, none the less, increase the cost of working, 
and must also be attended with considerable public 
inconvenience. In the course of the second half of last 
year, the company expended additional capital to the 
extent of 173,342/., of which 15,818/. was expended 
upon earthwork and ballasting ; 100,778/. upon per- 
manent way; 28,677/. upon stations and buildings ; 
1569. upon plant and rolling stock; 25,556/. upon 
bridges ; and 9467 upon other works. The aggre- 
gate expenditure made upon capital account to 
the close of 1897 was 9,745,104/. The doubling of 
the line from Bombay to Baroda is advancing ; about 
87 miles of the second line of rails have been opened 
for meage and the ~—. sections are dan ne 
stages of progress. e passenger traffic of the 
Bombay, dont, and Central Tadia Railway, like 
that of the Great Indian Peninsula Railway, was 
seriously affected last year by the plague in con- 
sequence of restrictions imposed on travelling. It 
is also noticeable that, as with the Great Indian 
Peninsula Railway, so with the Bombay, Baroda, 
and Central India Railway, the falling off in passenger 
revenue was not accompanied by any reduction in the 
working expenses, which showed, on the contrary, an 
increase of 26,510/. in the second half of last year. 
The increase in the working expenses was, however, 
due, after all, to a special cause, the expenditure 
made upon carri and trucks having been inc: 








134,363 tons respectively. 


in the second half of 1897 by a postponement of 
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repairs in the previous half-year, owing to the non-|the receipts upon the Southern Mahratta Railway for | Then ‘ 
arrival of certain English materials. The aggregate | the second half of last year was 60.72 per cent., as Nias No 
distance run — ones the von ye Mpeg a, and mae with — per cent. in the as n 
Central India Railway in the second half of last year | period of 1896, and 60.08 per cent. in the correspond- = ds of stea indicated horse- 
ak 1,109,516 miles, as compared with 1,129,895 miles | ing period of 1895. The number of locomotives upon y ge aceon Saye serieete aurea! 
in the corresponding period of 1896. The great falling | the Southern Mahratta and Mysore Railways st at S = steam used by engine per hour = Nj x s. 


off in the business of the Bombay, Baroda, and Centra 
India Railway is shown by the fact that the net 
receipts declined in 1897 to 599,093/., as compared 
with 824,154/. in 1896 and 1,012,691/. in 1895. But for 
the fact that the company realised a considerable profit 
in working certain State lines, it would not have 
cleared last year the 5 per cent. guaranteed upon its 
stock; the profit derived from working State and 
other lines enabled the company not only, however, 
to clear the guarantee, but also to : its proprietors 
a supplementary dividend of 7s. 6d. per cent. for the 
second half of 1897. The proportion of the working 
expenses to the traffic receipts upon the whole 2587 
miles of line worked by the Bombay, Baroda, and 
Central India Railway Company last year was 54.98 
per cent., as compared with 52.68 per cent. in 1896, 
showing an increase of 2.30 per cent. In spite, how- 
ever, of every difficulty and every drawback, the net 
return upon its capital which the Bombay, Baroda, 
and Central India Railway continued to earn for the 
second half of 1897 was at the rate of 5.44 per cent. 
perannum. The cost of maintenance of way, works, 
and stations upon the system for the second half of 
last year was 114,760/., as compared with 114,100/. in 
the corresponding period of 1896; the cost of loco- 
motive power was 105,510/., as compared with 109,732/. 
The length of line maintained for the 114,760/. ex- 

nded upon way, works, and stations in the second 
alf of last year was: Double line, 98 miles; single 
line, 363 miles ; and sidings, 118 miles. The cost of 
the coal consumed in the locomotive department was 
37,910/.; the quantity of English coal consumed was 
6485 tons, costing 13,682/., while the quantity of 
Indian coal consumed was 20,902 tons, costing 24,228. 
The number of locomotives owned by the company at 
the close of last year was 162, the number of vehicles 
in use in the coaching department was 475, and the 
number of vehicles in use for the conveyance of goods 
and minerals was 4293. 

The experience of the Madras Railway in the second 
half of last year was somewhat disappointing, as the 
company is not in a position to repeat the supplemen- 
tary dividend which it declared six months since. The 
net revenue acquired, however, in the second half of 
last year was 266,984/., as compared with 243,919/. in 
the corresponding period of 1896. There was an in- 
crease of 24,1947. or 4.88 per cent. in the rough re- 
ceipts, while the working expenses increased 1126/. or 
0.45 per cent. The amount expended in the locomo- 
tive and carriage department in the second half of last 
year showed an increase of 3069/.; this increase was 
principally due to a larger number of miles run by 
engines, and a consequent larger consumption of fuel. 
The expenditure made by the Madras Railway on 
capital account to the close of 1897 was 11,263,165/.; 
working stock figured in this total for 1,428,484/. The 
cost of maintaining way, works, and stations in the 
second half of last year was 57,521/., as compared 
with 59,175/. The length of single line main- 
tained was 1037 miles, as compared with 1036 miles, 
The cost of locomotive power in the second half 
of 1897 was 98,916/., as compared with 96,383J. ; 
the aggregate distance run by trains in the second 
half of last year was 1,616,892 miles, including 

shunting, &c. The number of engines upon the system 

at the close of last year was 166, while the number of 
vehicles used in the coaching department was 652, and 
in the goods department 3129. The total of 166 loco- 
motives was made up as follows: Passenger and mail 
engines, 41; mixed engines, 40; goods engines, 69 ; 
and tank engines, 16. The length of line main- 
tained by the company last year was 858 miles, besides 
148 miles of sidings ; the total of 858 miles comprised 
the Kolar Goldfields line and the Madras and Ennore 
line. The Southern Mahratta Railway, which started 
upon a 34 per cent. guarantee, has not only swun 
clear of Government assistance, but is also aaa 
to give its stockholders a dividend at the satisfactory 
rate of 5 per cent. per annum. This undertaking, like 
the Madras Railway, was scarcely affected at all by 
the plague and war, although it suffered slightly from 
famine troubles. This is explained by the fact that 
the Madras and Southern Mahratta Railway under- 
takings are situated in Southern India, while almost the 
whole weight of the plague and something of the frontier 
trouble fell upon Bombay. The length of line worked 
by the Southern Mahratta Railway at the close of last 
year was 1045 miles, to which should be added 511 miles 
for the Mysore and other lines worked by the com- 
pany. The Southern Mahratta Railway has at present 
no new lines in course of construction, and none were 
brought into operation in the second half of last year. 
The amount expended on capital account by the 
Southern Mahratta and the Mysore Railways stood at 
the close of last year at 8,909,160/.; in this total the 
Southern Mahratta Railway, properly so-called, figured 
‘for 7,887,379. The ratio of the working expenses to 


the close of last year at 220, while the number of 
vehicles used for coaching purposes was 908, and for 
the conveyance of cattle, goods, and minerals 4689. 
The aggregate distance run by trains in the second 
half of last year upon the Southern Mahratta Rail- 
way was 2,031,649 miles, as compared with 1,902,287 
miles in the corresponding period of 1896. One good 
feature about the Southern Mahratta Railway is 
its accumulation of a reserve fund of 130,751/. for the 
equalisation of dividends. After the payment of 
5 per cent. per annum upon Southern Mahratta Rail- 
way stock last year, the directors were enabled to 
increase the reserve fund to the extent of 87237. So 
much for the position of some of the principal Indian 
systems in 1897. As regards the future, it is satis- 
factory to find that their revenue is now reviving, in 
consequence of the close of the frontier war, the sub- 
sidence of the terrible plague difficulty, and the large 
export movement of Indian wheat, following a com- 

ratively abundant harvest. This is, of course, satis- 
actory, and one must also not forget the solid services 
which are rendered year by year to the Indian Govern- 
ment and to the people of India generally by the 
railway network. 








ECONOMY IN POWER INSTALLATIONS. 


Abstract by Mr. Cuarites WErtss from an article 
in the Zeitschrift fiir Elektrochemie.* 

WHEN called upon to decide on the most economical 
form of energy for large central power stations, the en- 
gineer has to consider the rival merits of water, steam, 
and gas as the source of energy. If there is the same 
safety in working with either of these agents, naturall 
the one which gives the cheapest horse-power hour will 
be chosen. In water-power installations the annual cost 
for power is made up principally of the charges for in- 
terest and writing off on the capital outlay, whereas in 
steam or gas-power installations the annual cost of power 
is chiefly a function of the price of fuel. On the Conti- 
nent the capital outlay per horse-power for water-power 
varies from 5/. to 60/., the difference being so great that 
it is almost impossible to give anything like an one 
cost for power plant of this kind. Water being available 
in only a few places, steam and gas become the real 
rivals ; and it is proposed in the following considerations 
to compare the relative merits of steam plant and pro- 
ducer-gas plant. We have then to take into account the 
size of the installation, the kind of work to which the 
power produced is to be — and the cost of fuel. 

In electric light central stations power is required 
throughout the day of 24 hours, but the load varies con- 
siderably. The cases considered now are those of indus- 
trial works manufacturing with electro-chemical and 
electro-metallurgical processes, where the load is steady ; 
and we may class these industries roughly into such as 
work during an 11-hours’ day on, say, 300 days in the 
year, and suchas work continuously during 365 days of 
24 hours each. An example of the latter is the electro- 
lytic manufacture of aluminium, in which the furnaces 
must never allowed to cool. As a matter of fact, 
however, all the works manufacturing this metal on a 
large scale use water-power, which gives a less cost per 
horse-power-hour than either steam or gas-power. 

In the following calculations the costs are worked out 
for units of 200, 400, 600, 800, and 1000 effective or brake 
horse-power, which, in the case of steam plant, are 85 per 
cent. of the indicated horse-power. For steam plant good 
Westphalian coal is taken ; for the generators of gas plant, 
anthracite and coke, or coke only. The prices of these 
fuels vary with the distance from the fields, and the 
costs are given for places where the prices are : 

Coal at 8s., 10s., 12s., 14s., 16s., 18s., and 20s. a ton. 

Anthracite at 12s., 14s., 16s., 18s., 20s., 22s., and 24s, a 


ton. 

Coke at 10s. a ton throughout, this being the usual 
price for gas coke in most towns. 

All quantities in the Tables below are reduced to the 
English standards of power. 

I. SreaM-PowER PLANT. 

The cost of production of steam power is made up of 

the following items : 
1. Interest on capital expended on in- 


stallation at ... 


2. Depreciation : 
( Written off for 
(b 


44 per cent. 


machinery at 7 


” 


Pe »  buildingsat 25 ,, 
3. Labour: 
Stokers and engine-drivers at ... 3s. 6d. a day. 
Labourers at ia ae eae ee 
4, Oil, &e. ; 
5. Repairs and maintenance. 
6. Coal. 


The empirical formule used for the calculations of 
coal consumption are obtained as follow : 


Let N; = number of indicated horse-power of the 


engine. 
Ns = sale of brake horse-power of the engine. 
” = coefficient of mechanical efficiency. 


aS = loss of steam in pipes, &c., then total steam used 
per hour Sh =S+aS=S(1+a)= Ni x8 (1+ a). 
And the steam used per annum of d working days and 
h hours a day is 
Sy = Sa vy ee 


rate ¢ pounds water, then the total 
uce S, pounds of steam will be 


we Sx(1+a)dxhy, 
e 


Tf 1 1b. of coal eva 
coal necessary to p 


c, = Sy = Saxdxh 


e e 

We must further add a quantity of coal C, used in 

starting a boiler and allowing for loss of heat when the 

boiler is shut down. This loss is a function of heating 

surface, and time during which the boiler is not at work. 

Using d and h as above, the number of days during which 
the boiler remains cold will be : 


. 24-h 
= (365-d ath 
d- = (365-d) + u 





xd. 


According to the Magdeburg Society of Steam Users, 
0.41 Ib. per square foot of heating surface for a day of 
24 hours’ time of cooling, is allowed for cooling of boilers ; 
and for re-starting three times this quantity. If the 
boiler is cleaned n times a year, it is also re-started n 
times. 

The additional quantity of coal to be included in the 
annual consumption is therefore 


C, = {de x.41H+3 x 41 xn x H }bs. 
= .41 x H (de + 3n) 


= .41 x H {(365-a) +4=" 


24 


— H is the heating surface of the boiler in square 
eet. 
The corrected annual coal consumption is 


C=0,+0,= Benen Os aed, axe 
24-h 
24 


The values of 3, a, ¢, » and 7 are taken from practice as 
follows : 
For a 200 horse-power compound condensing engine 


xd+3n } 


xd+ 3m }Ib, 





{ (365—d) + 


8 = 14.75 1b. 
For the triple-expansion engine of from 400 to 1000 
horse-power 
s = 11.85 Ib. 


These figures are based on the results obtained from 
numerous trials of good engines with saturated steam ; 
with superheated steam they are less by 8 to 10 per cent. 


a = coefficient of loss in steam pipes = .03, 

e€ = evaporative power of good Westphalian coal in 
large boiler installations = 8.5. 

n = 4, corresponding to boiler pen 4 every quarter. 

» = efficiency taken throughout as .85. 


The cost of oil, &c., may be taken as: 
.013d. per I.H.-P. hour for a 200 B.H.-P. engine. 
.012d. 400 


” ” ” ” ” 


010d. ” ” ” 600 ” ” 
009d. ” ” ” 800 ” ” 
.008d. ” » 1000 gol tt 


The capital expenditure for steam plant is estimated as 
follows : 

















TABLE I, 
Brake horse-power .. . 200; 400; 600 800} 1000 
| # | £ | 2 | @ £ 
Boilers .. --| 700 | 1200 | 1950 | 2250 | 2,600 
»  fittings.. ‘is --| 150 | 225 270} 300 360 
» setting and erection | 125 | 208 270! 300 360 
Feed pumps and injectors ..| 50 67 80} 100 105 
Engine aes erection) | 1400 | 2980 | 8655 | 5150 5,800 
si foundations .. -.| 125 | 226 | 275 400 450 
Steam pipes (including erec- 
tion) .. a an vs 300 | 850 400 500 
Feed-water purifier .. --| 125] 150 | 170} 225 275 
‘i eater .-| 125] 160) 210] 250| 320 
: | 3050 | 5510 | 7230 | 9375 | 10,770 
Buildings ee se oF 840 | 1320 | 1800 | 2,400 
Chimney (including founda-! 
tions) .. = re ae 325 | 350; 400 500 
Total capital outlay “| 3950 | 6675 | 8900 |11,575) 18,670 














In this estimate the number of boilers and kinds of 
engine were: 
Tasie II. 





& 
m 


Number of Boilers. | Engine. 
Two of 1076 sq. ft. of heating) Compound condensing. 


surface each 

Three of 1845 sq. ft. heating 
surface each 

Three of 2152 sq. ft. heating 
surface each 

Three of 2690 sq. ft. heating 
surface each | 

Four of 2152 sq. ft. heating, 
surface each | 





Triple-expansion. 





88.5% 

















* ** Cost of Power Production,” by Chr. Eberle, Duisburg. 


Given the capital expenditure for the different units 
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(Table I.), the annual costs are worked out according to r , 
the preceding formule in Table III. The actual calcu- TABLE V1.—B. 11-Hours’ Day. 
lations are made for the 200 horse-power unit ; for the 
remaining units (400 to 1000) allowance is made for addi- | Price of coal (perton) .. ss 8s. 10s. 12s, 14s. 16s. 18s. 208. 
tional bse ~ smaller cay se oe 9 of steam (11.85 Ib. | ——— > : ; . = ; 
r indicated horse-power hour) and less lubricant with | £ 8 £ 8. - 8 - 8 £& 6 8. 8. 
ears v0 power. is ) 200 Brake Horse-Power. eS 
: ’ Constant costs (annual) Bs “ --| 575 18 575 18 575 18 575 18 575 18 575 18 575 18 
TABLE III.—A. Continuous Working. Cost of coal (annual) | 267 12 334 10 401 8 468 6 635 4 602 2 0 
se. ; Total costs(annual) —.. sis 10 | 910 8 | 977 6 | 104 4 | 111 2 | 11780 1244 18 
cae Raha: oe 600 aco 1100 Cost per brake horse-power hour -306d. . 331d. 355d. .889d. 404d. 428d. 452d. 
236 LH.P. one Brake a 
i ———-'———- | Constant costs (annua! a i 980 8 980 8 980 8 980 8 980 8 980 8 980 8 
1. Interest on 39501.! £5. £s.| £8| £ 8. £ 8. | Cost of coal (annual) 2 445 12 5570 668 8 779 16 891 4 | 1002 12 | 1114 0 
at 44 percent. ..| 17715 | 300 7 | 400 10 | 520 17| 615 3 
2. Written off 7 per Total costs (annual) -- «» «| 1496 © | 1887 8 | 1648 16 | 1760 4 | 1871 12 | 1983 0 | 2084 8 
cent. on 30501. ..' 213 10 | 385 14 | 506 2 656 5| 753 18 | Cost per brake horse-power hour ne - 260d. -280d. -300d. -320d. 240d. 360d. 880d. 
Written off 24 per | 
cent. on 900. 2210 | 299 3 4115) 55 0| 7210 600 Brake Horse-Power. P “ 
8. Labour; 1 driver, | Constant costs (annual) : Be 1292 17 1292 17 1292 17 1292 17 1292 17 1292 17 1292 17 
1 stoker Cost of coal (annual) 674 0 842 10 1011 O 1179 10 1348 0 1516 10 1685 0 
3.5 — ons ‘ F 9 15 2 15) 69 7 
2x “4 % 365 x 2 265 10 | 383 5 492 15 492 15) 620 10 Total costs (annual) : ..| 1966 17 | 2135 7 | 23083 17 | 2472 7 | 2640 17 | 2909 7 | 2977 17 
4. Oil, stores, &. Cost per brake horse-power hour ..| 230d. -259d. -279d. : -320d. .340d. -361 
‘ a : ae siete , anh 2 800 Brake Horse-Power. 
X ggg “Ox 24) 11S 0 | 206 6 | 257 10 | 800 10) B42 15) entcoste(annual)  .. 1611 0 | 1611 © | 161 © | 161 © | 16 O | 161 0 | 1611 © 
5. Repairs and main- Cost of coal (annual) Js 890 0 1112 10 1335 0 1557 10 1780 0 2002 10 2225 0 
tenance .. : 20 0 40 0} 6 0} 80 0 100 0 - - 
ENT PZRgoee APLAR EaEREERe bree 2 Total costs (annual) 1 2501 O 2733 10 2946 «0 3168 10 8391 0 3613 10 3836 0 
Constant costs 801 5 {1344 15 1768 12 2114 7 2505 16 | Cost per brake horse-power hour 227d. 248d. -268d, 288d. 308d. 328d. .848d. 
® ve pd = 1000 Brake Horse-Power. | 
x ae | | | Constant costs (annual) Ee - | 1901 0 1901 0 1901 0 1901 0 1901 0 1901 9 1901 0 
1a sean ae wo! en ae ae re ae Cost of coal (annual) ye 1114 0 1392 10 167L 0 1949 10 2228 «(0 2506 10 | 278 0 
41x x 3x 4Ib. == 52 | 265 397 | ¢ 33 pide es 0am 
. | Pied Wy ” Deieh outa anne) mr og 0 aa = 0 a 10 4129 0 4407 Ya 4686 0 
: -pow .219d. .239d. .260d. -280d. .300d. .321d. .341d. 
Taste 1V.—B. 11-Hours’ Day. ost per beake horse-power hour f 8 341d 
Brake horse-power| — 200 400 | 600 800 | 1000 |* Table IV. gives the corresponding figures for 300 days With ordinary town gas___... 280 brake horse-power. 
es | én] & sw £ | £ g,|¥f 11 hours, and Tables V. and VI. show the cost per » anthracite gas ... Lee’ Se a 
1. Interest ..| 17716 | 300 7 | 400 10 | 52017] 615 3| brake horse-power hour for the different prices in fuel, » coke gas... We .-. 200 5, a 
Ss vee 213 10 | 385 14 | 506 2. 656 5) 753 18 | and for continuous work, and the 11 hours a day work. Larger installations would consist of several such en- 
2. Depreciation {/ “3319 | “99 3| 4115 65 0} 7210 s gines. Generator gas is generally produced from German 
3. Labour : --/ 105 0 157 10 | 202 10 | 202 10) 255 0 II. Gas-F ‘OWER PLANT. and Belgian anthracite or coke, the prices of which have 
£. Dil, stores, Ke. ig, 8 3 TT 4) 97 0 116 8 12010) Gas engines have hitherto not been constructed for very | been stated above. : ; 
” seannce = 0 30 0! 45 0| 60 0 75 o| large powers. The largest engine built by the Gas-| German practice has given as the consumption of fuel 
° a io ~ . 4 . . ‘ . 
Pe ese has aS: Pitch, (Es motoren er a 4 a tt fae en ¥ . 200 | for rr eee our at the engine: 
Constant costs 575 18 980 8 |1292 17 1611 01901 1] nominal horse-power for the cement works at St. Su pice, AL . anthracite |. . 
6. Coal tons 669 M1 | 1685 2225 2785 0 |in Switzerland. This machine gave the following maxi- .165 ,, coke in the anthracite generator. 
a mum brake results : WE se. ay », coke tk 
Fig.1 Fig. 2. 
Y ® 
‘ rs ie Fig. 3 ; 
i Ws i | ig. 3. Fig.4. Fig. 5. 
i \ a As 
o7 ie 9 
Iv = & as » 
7 . > 3 - A 
7 ile} A = 4 - § 4 
LA | agrees <A a ee ata. ant ee use 
0 f= te 0-3 >_<} 03h = 0-3}-— + = 0-3 qu 
-7] 1 ut ‘a Cc i aa rd Oe a a a 
- i | to? Glee ASS FO Le eo 
ite me ae Ne a a >. <0 == 4 b-trt— i We _—+— Dat 
< — po 
Anthey a r Lo" [- 
0.2. 02 — 7.02 = an ~ 2 0-% — 
i a t =, Cc = Co 
200 8-#P oe 
400 B-# 6008-7 | 4§008-# | 1pooB-# 
0-7 o4t 04 01 04 
2, 1 @ W V Vi Vil It W@W sV ¥l Vi I It W@W V VI Vil 1 at @ W V Vi va I i W@W V VI Vi 
r 7 V7 = ; A valuable estimate of the actual consumption of fuel 
. V.—I. Sream Power. A. NTINUOUS <ING. . . . . A 
TABLE V i. Sraan —_ _ A. Continvovs WorkING is given in the report* of the pumping station of the 
a — ee Pe l ~ |, | Basel Water Works using generator gas, and ———s 
Price of coal(per ton) .. 8s. 103s | 128. | 14s. | 168. 18s. | 20s. from April 1 to December 31, 1896. The publish 
: oe ‘ — 3 ; m igre’ figures show that during 200 working days (1900 hours) 
ee ee - © oi NR “ *t £ 6. | £ 8 | #£ 8  |the coke consumed, measured by the water lifted, 
4 t 3c- W . | = 
Constant costs (annual) =a . 80l 5 801 5 801 5 801 5 | 801 5 | S01 5 801 5 — to 11b. for every 887,700 foot pounds of work 
Cost of coal (annual) C60 16 826 0 991 4 | 1156 8 | 1321 12 | 1486 16 | 1652 0 “The hseassiennred hoe Mebads 1 AUR SOURieb-pniehide, woget 
= | se- ’ . 
Total costs(annual) —_.. 462 1 | 1627 5 | 1792 9 | 1957 13 | 2122 17 | 2288 1 | 2453 6 | 2.23 1b. coke for what may be called a water horse-power 
Cost per brake horse-power hour 200d, | .223d. | .246d. . 268d. .291d. .315d. -336d. hour. The efficiency of the pumps with rope driving was 
400 Brake Horse-Power. | -86, hence the coke consumption per brake horse-power 
Constant costs(annual) —. 1344 15 | 1344 15 | 1344 15 | 1344 15 | 1344 15 | 1344 15 | 1344 15 | hour was 2.23x.86 = 1.92 Ib. é 
Cost of coal (annual) 1060 0 | 132 0 | 1590 O | 1855 0 | 2120 0 | 9385 0 2650 0 Rcortcnys E. a of a, _ a —_ a 
. —| | i BP TTRS EY, RO ae ae ant and his results gave 1. ., OF r cent. less than 
Total costs (annual) - 2404 15 | 2669 15 | 2984 15 | 38199 15 | 3464 15 | 3729 15 | 3994 15 Pe d <9 : - 
Cost per brake horse-power hour , 165d. 183d. | .201d. 219d. 237d. 256d. .275d. If 14 per cent. represents the amount by which the 
600 Brake Horse-Power. | | | } consumption is larger in actual practice during 200 days 
Constant costs (annual) +» +5 ss 1758 12 | 1758 12 | 1758 12 | 1758 12 | 1758 12 | 1758 12 | 1758 12 | than the consumption on a trial, we may add 10 per cent. 
Cost of coal (annual) 1590 0 | 1987 10 | 2385 0 | 2782 10 | 3180 0 | 3577 10 | 3975 © | for 300 days of 11 hours, and 3 per cent. for continuous 
Total costs(annual) $8 12 | 3746 2 | 4143 12 | 4641 2 | 4938 12 | 6336 2 | o733 12 | Work bd a figures .937, .165, and 1.654 above, ‘This 
Cost per brake horse-power hour 153d | 17id. | £189. | 207d. 2 | 244d. 262d, | ives the values : es Ma: diatibetaite 
800 Brake Horse-Power. | For continuous work '170 ,, coke 
Constant costs (annual) “* ah 2114 7 21147 | 24 7 | 214 7 2114 7 2114 7 2114 7 or 1.703 lb. coke. xs 
Cost of coal (annual) .. 2120 0 2650 O | 3180 0 3710 0 4240 «(0 4770 0 | 5300 0 7 : ib oe 
Ce a ——| 1,031 Ib. anthracite 
Total costs(annual) ... 4034 7 | 4764 7 | 5208 7 | 58M 7 | O84 7 | C8 7 | 744 7 For 300 days vs 1 coke 
Cost per brake horse-power hour 145d. 163d. | 181d. | 199d. |=. 218d. 236d. | = .254d. or 1.819 Ib. coke 7 
1000 Brake Horse-Power. | . 
Constant costs(annual) =... 2505 16 | 2505 16 | 2505 16 | 2505 16 | 2505 16 | 2505 16 | 2505 16 Professor pot ey Spe Brgy the sr oinere 
Cost of coal (annual) 2052 0 | 3315 0 | 3078 0 | 4661 0 | 5308 0 | 6967 0 | 6690 0 | COnsumption on the Basel plant as. a 
Total costs (annual) © 5157 16 | 5820 16 | 6483 16 | 7146 16 | 7809 16 | 8472 16 | 9135 16 *This plant was mentioned in the correspondence on 
Cost per brake horse-power hour 14d. 159d. 178d. | 196d. 214d. 232d. | .250d. the paper on ‘‘The Mond Gas-Producer Plant,” Proceed- 
| ings Inst. C.E., vol. exxix., page 236, 
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TABLE X.—II. Gas Power. A. Continuous WorkING. TaBLE VII.—Cost of Installation, 
' anthracite 12s. lds, | 16s. 18s, 20s. 228. 24s, Brake horse-power 200 | 400 | 6u0 | 800 | 1000 
Price of fuel per ton .. a es | 10s. 10s. | 10s. 10s. 10s. 10s. 10s. aera : — 
pack’ aes bo Se = umes M (generator plant,| £ £ £ £ £ 
| £ a | £4 £4 £ a So 6 £ s. £ os. _ as engines and erection) ..| 2350 | 4400 | 6500 | 8,600! 10,750 
200 Brake Horse-Power. | Foundations .. ve ..| 800] 450] 600 750) 1, 
Constant costs (annual) Se re .-| 859 10 859 10 859 10 859 10 859 10 859 10 | 859 10 Gere RR Tem D 
a 520 2 595 14 ; = 2 5 | = 3 2650 | 4850 | 7100 | 9,350) 11,750 
Cost of fuel (annual) of Bihad 4 ee ee be ee tha ed | 600 | 840 | 1320 | 1,800] 2,400 
aa aa a aan pte eee Total capital outlay 3250 | 5690 | $420 | 11,150' 14,150 
9 12 | ” 9 
Total costs (annual) {g gd — 4 | ie 16 beoed - | 1681 0 | 1757 12 | 1833 4 Se Modi bs Bes SLT UES SUNS nol Kas 
z ? fa 189d. | 199d. | = .210d. 220d. . 230d. 240d. -251d. ‘ 
Cost per brake horse-power hour le i. | iG | 209d. a TaBLE VIII.—A. Continuous Working. 
400 Brake Horse-Power. sis Sy 
Constant costs (annual) ae a ..| 1496 0 | 1496 0 1496 0 1496 0 1496 0 1496 60 | 1496 | (O | 
neat of Gai nelle fa| 1010 4 | 1191 8 | 1342 12 | 1493 16 | 1645 0 | 1706 4 | 197 8 Aah Coe, B E...1. __ 400 | 600 800 | 1000 
Cost 0 ( le ie 1332 0 | 
Sean (eres ae < aiiieais wl * * £s/£ «a/f8| £6 
= | esay 8 7a CoRR = ag es ai . Interest on capi | 
Total costs (annual) .. if mga Cecilia! Cncasligalt sty Ft Deemealiaied Son scotar Sone ume © pottley ion in glo >| 25% 2| 878 18]602 15, 636 15 
| ‘ ‘ie +: be ; 2. Depreciation on ma- 
Cost per brake horse-power hour {¢| sas — a Er 710d. 225d. -236d. pohimery ci: pmini,|12° 20} 889 10] 497 0/054 10, s22 10 

600 Brake Horse-Power. — itis 15 0} 21 0! 33 ‘| 45 0 60 0 
Constant costs (annual) si is ..| 2063 18 2063 18 2063 18 2063 38 2063 18 2063 18 2063 18 | 3, Labour.. : "1955 10] $65 0 883 5/492 15 511 0 
Coat of tack densely fs 1560 6 | 1787 2 | 2013 18 2240 M4 2467 10 | 2604 6 | 221 2 |4. Oi .. .. — ../937 5] 47410) 711 15|919 01186 5 

. . . ¢ 5. Repairs and Mainten- | 
- ~ 9 
Total costs (annual) bd 3624 4 3851 0 4077 16 4304 12 4531 8 4758 4 4985 0 ts = Sasthhe Binks mm; . Havel 
e - -: -: 4.61 18 Constant costs. .|859 10| 1496 1 | 2063 18 |2723 0'3316 10 
Cost per brake horse-power hcur ke 165d. 176d. -186d. ‘an | -207d. -217d. 227d. a ele a 756 | 1512 2268 | 3024 | 3780 
Sa z .185d. . Fuel: @ 

800 Brake Horse-Power. | | coke me ; 133 266 399 533 666 
Constant costs (annual) oS at e 2728 0 2723 «(0 2723 «(=O 2723 (0 2723 O | 2728 O 2723 «OO os = oop«|:« 1882] «622664 3996 | 5328 | 6660 
Cost of fuel (annual) { . | 2080 8 2382 16 2685 4 | a .- 3290 0 3592 «8 3894 16 ey aa sete, . 

Total costs (annual) { “f 4803 8 | 5105 16 | 5408 4 | ome 18 | 6013 0 | 6315 8 | 6617 16 TabLE IX.—B. 11-Hours’ Day. 
es a| 164d. 75d. | .185d. 193d. | 2 | | 99 aes, a 
Cost per brake horse-power hour 9 how ia . a 216d, | -226d. | annual Ccsts, B.H.-P.... 20 | 400 | 600 | 800 | 1000 
1000 Brake Horse-Power. | ab 
Constant costs (annual) is Pe .-| 3316 10 | 3316 10 3316 10 3316 10 | 3316 10 3316 10 | 3316 10 £el£a| £2 «| & aw] 2 &@ 
’ a} 2600 10 2978 10 3356 ia | 5 ‘ 1. Interest on capital | | 
Cost of fuel (annual) + iomgaaed Le ee ee oe eee outlay ..  .. M46 6/256 1) 378 ‘a 501 15 636 15 
po a ee Mids Sots, | | ee en on ma- | ‘s | 
a| 6917 0 | 6295 1 3 | | es chinery ‘a .. 185 10/3839 10 49 654 10, 822 10 
Total costs (annual) o | ee * ws 8 | = p 74290 | 7807 0 | 8185 0 | 9. Depreciation on build- | 
‘ ‘ @| .169d. | .172d. | 33 " . ae ..| 15 0} 21 0! 38 0} 45 0} 6 0 
Cost per brake horse-power hour .. {| <1624 | 172d _— | or — — 224d. | 3. Labour ‘1,105 0150 0 167 10| 202 10) 210 0 
| PF eran 4. Oil re ee .. 89 817816 268 4| 35712) 447 0 
_—— Bik = =e eS ee re ee as 5. Repairs and mainten-' | 
a. Anthracite and coke. c. Coke only. ance ny .. 15 0) 30 0 45 0; 60 0' 75 0 
Constant costs...556 3/975 7 1879 12/1821 7 2251 6 
n ve, Bee ti a? . anthracite 
oes ___ TABLE XI.—B. 11-Hours’ Day. 6. Fuel: a tons 304 608 | oz | i216 | 1520 
, coke ,, 54 107 161 214 2€3 
. anthracite 12s, 14s. 16s. 18s. 20s. 22s, 24s. c » | 536 | 1072 | 1608 2144 | 2680 
Pr'ce of fuel per ton : bo 10s. 10s. 10s. 10s. 10s. 10s. 10s. Pe aN: Rs soe, 

ON iinake dl opae Power. £ & £ 8. £8 a & 8. | a Zs TABLE XII.—Cost per Brake Horse-Power Hour. 
Constant costs (annual) a ie ..| 556 38 5563 556 3 556 3 556 3 556 3 5563 =a 
i 6 94 5 D ae 28 D 9 
Cost of fuel (annual) ese ay eee te he eee tee pane I. | 1. | um.|1v. |v. | Vi. |vuL 

see ge a Ne ae = ere, Bae See a io ek 7 (coal _..| _88.| 108,| 128 | 148.| 16s.| 18s.| 208, 
Total costs (annual) 4 765 7 | 705 15 | 826 3 = 4 86 19 | O17 7 | 947 15 ae of fuel (per f anthracite] 128. 148./ 16.| 18s.) 20s 22s 24s, 
Pas 0, ‘a Qs < a *y ** lcoke . | 10s.| 10s.| 108.} 103.| 10s.| 10s. | 10s. 
Cost per brake horse-power hour {$ -278d. -289d. 300d. poiey 322d. 333d. . 345d, | Jo ke Dee ee a 
onstant cost ] 44 me $4 ni 975 7 97. 975 7 hs “earl. ; igen» Dr 
yo eanagad pe ta, ot ee at ae oe | oe el eee --{ {hour day 306 {331 |:355 |.380 |. 404 |.428 |: 452 
ost of fuel (annual) { 9 536 0 pen {Suen 189 '.199|.210|.220 |. 230 |,240 |. 251 
Ricdtedics P33) wR SE aed me! ik) Gas * (11-hour day |.278 '.289|.300|.311 | 322|.383|.345 
a ame _ - Te sale oe ower continuous cer. 
Total costs (annual) be sr 15 aes? ll — 7 prety 3 1636 19 1697 15 1758 11 P coke {3 hour day “299 
Cost per brake horse-power hour { . .253d. - 264d. .275d. 28 i - 298d. .309d. .320d. 400 Brake Horse-Power, 
ee “ - -274d. dicen Gowers Ss -165 |.183 |.201 |.219 |.237 }.255 |.275 

600 Brake Horse-Power. " Pee ** {11-hour day |.260|.280}.300 |.320|.340 |.360 |. 
Constant costs (annual) ah oo ue 1379 12 1379 12 1379 12 1379 12 1379 12 1379 12 1379 12 anth { continuous |.174|.184|.195|.205| 215 |.225 |.236 
Cost of fuel (annual) i 627 12 718 16 510 0 901 4 992 8 | 1083 12 | 1174 16 Gas non. 2 11-hour day |.253|.264|.275 |.286].298|.309 |.320 

¢ Z om af 804 0 power coke continuous ; -. [194 
2007 4 20908 8 | 2189 12 | 2280 1 237 ret or nse 
. a 2 2 4 2 2¢ 246: 55 
Total costs (annual) { . is 4 sf hand o 9 mae 4 | ee 600 Brake Horse-Power. 
: ; a\. ond. obad. 265d. 774. ogsd. 290d. continuous |.153|.171|.189| 207 |.226|.244|.262 
Cost per brake horse-power hour { ' a sn ™ “964d. = - a Steam power... {ithhour day |.239|.259|.279|.800}.320].340 |.361 
800 Brake Horse-Power. : th. {fuera -165|.176|.186|.196|.207|.217 |.227 
Constant costs(annual) .. .. _..| 1821 7 | 18a 7 | 182 7 | 19m 7 | 1921 7 | 18m 7 | Is 7 Oe i (ae ee 
Cost of fuel (annual) fs oe 16 | MS 8 | 1060 © | Io 12 | 1923 4 | 1644 16 | 1566 P coke {Tineee met i. |... 
5S ERE ae RES RP RES er PER FSS Her 800 Brake Horse-Power. 
Total costs .. )4 leaded Rearsteett teeiiinis Oe 8 Glin ete Seni ‘continuous |.145|.163|.181|.199|,218|.236 |. 254 
c es “s on 2393 7 Bs power = -+ 11-hour day |.227 |,248).268|.288|,308].328 |.348 
Cost per brake horse-power hour i 241d. 252d. -264d. 275d. .286d. . 297d. .308d. anti {om -164|.175|.185|.195 |.206}.216 |. 226 
1000 : ¢ “. ‘s a -263 + . ‘ Gas * (11-hour day |.241].252|.264|.275 |,286).297 |.308 
Sisal Brake Horse-Power. power oke jcontinuous | ..| ..| .. |.184 
onstant costs (annual) ae ss .-| 2251 5 2251 5 2251 «5 2251 «5 2251 5 2251 5 2251 5 9 (11-hour day .263 
_ a} 1046 0 ! 119 350 0 2 0 
Cost of fuel (annual) { z ss : 206 in ae pe : — ¥ ne ood 6d 1000 Brake Horse-Power. 
= ore eee le Steam power fcontinuous |.141).159|.178},196|.214).232|,250 
a 3207 5 3449 3601 5, 3753 5 3905 5 405 . ** (11-hour day |.219|.239|.260).280|.300 -321/.341 
Total costs (annual) {$ % RS , i " ng 5 3 = * allies aithe ‘sede -162 |.172|.183}.193|.203 i 224 
: a\ .240d. 261d. 262d. 278d. 284d. 295d. 306d. Gas * Y11-hour day |.240).251 |.262/,273 |.284 296 |.806 
Cost per brake horse-power hour { c i A a “Seid miss power coke continuous | .. | .. | .. |.182 
Sap: iw Ben meehe ool: dice Oy ee as - 3 es Sau) 11-hour day -261 
a. Anthracite and coke. ce, Coke only. ——_——_——- — ae 
England the results obtained with generator gas of Dow- 
Mond, and oth Id poi t 0 lan i 
: ‘ son, Mond, and others wou int to a very large increase 
horse-power hour, or .01 1b. per brake horse-power hour, | agreed as to what should be included in the cost of power | of gas-power installations for industrial tadavebings in 
and the cost of this oil as .0325d. per brake horse-power | production. In the above figures for steam plant, for | the near future. 


hour. 
_The cost of installation for gas 
VII., and the annual costs in 


power. 


A comparison of the costs of a brake horse- 
gas engines will be found in 

\ ave further been plotted in Figs. 1 to 5, 
in which the full lines represent continuous work, and 


for steam and 
and the values 


the dotted lines the 11-hour day. 


Conclusion.—In various respects the results arrived at 
: 1 glish practice ; but even 
in England engineers and company managers are not all 


will differ from the results of 





wer is given in Table 
J ‘ables VIII. and IX., 
whilst Tables X. and XI. show the cost per brake horse- 


wer hour 
‘able XII., 








example, no mention is made of a charge for water, a not 
inconsiderable item in large towns with water mono- 
polies. Again, some authorities would include the salaries 
of resident engineers in costs of production ; others prefer 
to charge salaries to “central” expenses. Further, the 
rice of labour abroad is much less, and the hours worked 
ee than in Ergland. For continuous working the 
24-hours day is generally divided into three shifts of eight 
hours in England, against two shifts of 12 hours on the 
Continent. 

But from the comparison of the two cases, it would 
seem that in places where fuel is expensive gas power 
offers material advantages as against steam power. In 








ExecrricaL Engineers, R.E. (Voiunterrs).—It has 
been decided to enrol no more men for this year. As 
many men as can be dealt with at the first training, which 
takes place at the western defences, Isle of ight, in 
July and August, have now joined the corps. further 
applications will, however, be received, and eligible men 
engaging to enrol may attend a certain number of mili- 
tary drills during September and October, though they 





cannot be formally enrolled before November 1, the be- 
ginning of the next volunteer year. 
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BOILER EXPLOSION AT BRADFORD. 


Unpver the provisions of the Boiler Explosions Acts 
1882, the really of Trade have held a formal pp 
with regard to the circumstances and cause of an explosion 
which occurred on Fsbruary 22 at the works of Messrs. 
Hodgson and Mushaia, Paradise-street, Bradford. The 
Commissioners were Mr. Howard Smith, barrister-at-law, 

residing; and Mr. G. Fullerton, consulting engineer. 

r. K. E. K. Gough conducted the proceedings for the 
Board of Trade, and Mr. Walter Beverley represented 
Mr. Walker, the owner of the premises on which the ex- 
plosion occurred. 

The boiler was of the one-flued Cornish type, upwards 
of 30 years old. It was about 12 ft. long by 4 ft. in dia- 
meter, made of iron plates § in. thick. The furnace tube 
was 2 ft. in diameter, made of plates of similar thickness 
to the shell. The boiler was equipped with the usual 
fittings, and was supposed to work at a pressure of about 
45 Ib. on the square inch. 

On Tuesday, February 22, the boiler burst, and was 
blown 30 ft. or 40 ft. distant, turning a somersault in its 
flight. Some damage was done to the adjacent property, 
and a woman poy as the street was struck by a 
fragment of the roof and killed. Several other narrow 
escapes occurred. The explosion was due to the plates of 
the shell along the brickwork seating being seriously re- 
duced by corrosion, the thickness of the worst place being 
only ;j; 1m. The boiler was not under any inspection ; it 
was old and worn out, and was not fit for use as a steam 

enerator. An exhaustive inquiry was conducted by the 

oroner, and the jury returned a verdict to the effect that 
the boiler was not in a proper working condition, but 
that the evidence was not sufficient to show that in the 
use of the boiler at the time of the explosion the negli- 
oe was culpable and criminal, although there was evi- 

ence of considerable neglect on the part of Mr. Walker, 
the owner of the property. The jury added to their ver- 
dict a rider to the effect that ‘‘the Board of Trade be re- 
commended to promote legislation requiring all boilers 
before being used to be subjected to official inspection, 
and also that periodical (say annual) inspection of all 
boilers should take place, and that certificates of their 
efficiency upon such inspection be required, these certifi- 
cates to be the necessary authority for the working of the 
boilers.” 

At the Board of Trade formal investigation Mr. Gough 
laid before the Commissioners full particulars of the ex- 
dlosion, its circumstances, cause, &c., and called evidence. 
Mr. Thomas Walker, the owner of the boiler, said that 
in March, 1895, the boiler was in defective condition, 
and that a neighbouring engineer showed him that there 
was leakage going on. e then had an examination 
made by a boilermaker who told him that the boiler was 
as good as anew one. He did not remember anything 
being said as to pressure. 

Mr. Gough inquired of witness whether any charge 
was made for examination, and Mr. Beverley replied that 
the actual charge was 7/. odd for ‘‘ work done.” 

Witness, continuing his evidence, said the premises were 
subsequently let to some tenants who worked the boiler 
at a pressure of from 25 Ib. to 30 Ib. So far as he knew, 
the boiler was in good condition when he let the premises. 

Mr. Laycock, a former tenant, said the boiler when he 
came into occupation was examined by a boiler insurance 
company who stated it would be safe to work at 35 lb., 
but that they would not insure it for more than 32 Ib. 
He therefore worked it at 32 lb. Subsequently one of his 
workmen reported to him that he had pushed his screw- 
driver through one of the plates at the shell bottom. 
Witness reported this to the owner and told him that 
unless he put in a new boiler he should leave the premises. 
The plate in question was not thicker than a sixpence 

sractically, and he was not going to work such a boiler. 
Fie would not have worked it even had it been repaired, 
since the plates were generally so thin at the bottom of 
the boiler. 

Robert Charlesworth, boilermaker, said that Mr. 
Walker told him that there was a hole in the bottom 
of the shell, and asked what would be required. Witness 
told him it would want a new plate. He did not receive 
any instructions to make an examination, but he cut 
away a space of about 2 ft. 2 in. by 1 ft. 6in. from the 
defective — and riveted another plate on, the edge 
upon which the new p.ate was fastened being about 2 in. 
thick. 

Two witnesses agreed that the boiler was worked at a 
pressure of from 40 Ib. to 45 lb., and Mr. John Waugh, 

}.E., spoke to its being insured from December, 1889, to 
December, 1890, in the Yorkshire Insurance Company. 
Mr. Walker wished it insured in 1895 to work at 365 lb., 
but the report which had been made was not favourable 
to its being worked at so high a pressure. If the boiler 
had been examined annually by a competent man the ex- 
losion would never have occurred. The defects must 
ave been palpable on examination. 

By Mr. Beverley: If the boilermakers had been called 
in to put a new te on to the shell, they would not 

necessarily have cond that the boiler was in the defec- 
tive condition described. He declined to say whether the 
owner had been guilty of a breach of duty. The Court 
would decide that. 

Mr. Howard Smith: In the case of a well-known firm 
of boilermakers being instructed to put a patch on a boiler, 
and seeing that another plate was seriously corroding, 
would they be expected to mention the fact ? 

Witness replied that they would altogether fail in 
their duty if they did not call the boiler owner’s attention 
thereto. 

Mr. Thomas Carlton, engineer-surveyor to the Board of 
Trade, gave evidence with rd to an examination he 
had made of the exploded boiler. The boiler appeared 
mainly to have rusted externally in a longitudinal line 








where it rested on the brickwork seating. The corrosion 
had been going on in all probability for a number of years. 
It would be a; pe a dangerous condition two years 

o. A careful examination since 1896 would have shown 
the precise condition of the boiler. 

By Mr. Beverley: Messrs. Holdsworth, the boiler- 
makers, could not have discovered the main defect when 
repairing the front of the boiler. It would have required 
a careful examination to discover the danger, but ever 
boiler needed careful examination. It would be difficult 
to state generally what was the average life of boilers of 
this class, as so much depended upon how a boiler was 
made and the way in which it was worked. The boiler in 
question was a very old one, but he considered it had 
been well made. 


wf the Commissioners: When the boiler was new it 
would probably have carried a pressure of 45 lb. very 
comfortably. 


At the close of the evidence Mr. William Musham, 
tenant of the works, was asked by Mr. Howard Smith 
whether he desired to make any statement. He had 
worked the boiler without knowing whether it was fit 
or not. 

In reply, Mr. Musham said that his firm had not 
intended to remain on the premises very long, as they 
were unsuitable. He knew nothing about the boiler, 
and they were likely at any moment to leave the place. 

Mr. Howard Smith: And therefore, I suppose, it was 
te worth while to work the boiler safely while you were 
there ? 

Mr. Musham replied that ‘‘it had never occurred to 
him to have it examined.” 

Mr. Beverley then addressed the Court at some length 
on behalf of Mr. Walker, who, he observed, had no know- 
ledge on the subject of boilers, and accordingly consulted 
those whom he considered were competent, and left the 
matter entirely in their hands. It should be remembered 
that at no time was Mr. Walker a user of the boiler, 
and surely he was reasonably entitled to rely upon the in- 
spections which were made in connection with the in- 
surance, 

Mr. Gough, puptying on the whole case, submitted 
that the explosion could undoubtedly have been pre- 
vented if there had been a periodical inspection under 
the direction of Mr. Walker. 

Mr. Howard Smith, in giving judgment, said that it 
was clear that Mr. Thomas Walker, the owner, did not 
cause the boiler to be examined by any competent person 
or take proper measures to ascertain the pressure at 
which it could safely be worked. The boiler was not in 
good condition, and was not fit for the working pressure 
of 301b. or for any pressure. Neither Mr. Hodgson 
nor Mr. Musham, the tenants, took proper measures to 
ascertain the safe working pressure, or to see that it was 
used under safe conditions. In the opinion of the Court, 
the explosion was attributable to the neglect of Mr. 
Walker. Mr. Walker wished the Commissioners to 
believe that he instructed Messrs. Holdsworth, the boiler- 
makers, to examine the boiler in 1896. He may have 
thought he did so, but he should not have so thought, as 
the bill that firm had rendered, and which he paid, con- 
tained no charge for such examination, and it was ad- 
mitted that no report of the condition of the boiler was 
ever forwarded to him. The boiler, or a part of it, was 
admittedly worn out, and had not m examined 
by the tenants or any one else. The tenants, Messrs. 

odgson and Musham, were therefore also to blame 
for the explosion unless they could advance some 
satisfactory reason to absolve themselves of that 
blame. They had taken no step with the landlord to 
ascertain the state the boiler was in, or its fitness for 
work. Though there were some mitigating circumstances, 
yet these gentlemen, as steam users taking over a boiler, 
ought to have had it examined by some competent 
person, and especially because they had determined, 
when taking the premises, to work the boiler at a higher 

ressure than it had previously been worked at. It was 
impossible to acquit them of blame, although there was 
no active neglect on their part; they simply never gave 
the matter a thought. This explained but did not ex- 
tenuate their conduct, and the Commissioners must pro- 
nounce them, with Mr. Thomas Walker, to blame for the 
explosion. 

On this finding of the Court Mr. Gough asked that the 

rsons who been found responsible for the explosion 
should be ordered to pay the costs of that inquiry, which 
would be about 100/. 

Mr. Beverley addressed the Commissioners on behalf of 
Mr. Walker, with a view to their making their award as 
to costs as reasonable as possible, His client had already 
suffered seriously as to his premises, which had sustained 
great damage, and was also suffering from present and 
contingent claims for compensation. 

Mr. Musham and Mr. Hodgson also addressed the 
Court, pleading that they were quite unable to pay any 
portion of the costs. 

Mr. Howard Smith replied that the explosion was a 
serious one, An innocent woman walking along a street 
had lost her life, and the case was certainly one for the 
strictest investigation. If the explosion had occurred at 
the works of an engineering firm, the engineer in charge 
would in all probability have had to stand his trial for 
manslaughter, and could not have escaped conviction, 
because the boiler was in a shockingly bad condition. 
But the Commissioners had also to consider that the 

rsons concerned in this case could hardly be said to 

ve realised their full responsibility, and on the face of 
things it was very questionable whether Messrs. Musham 
and Hodgson were persons who should possess steam 
appliances. It was certainly necessary that such persons 
should call in independent advice. The same remark 
applied in a certain d to Mr. Walker. In ordering 
payment of costs, must, of course, be had as to the 








means of those concerned, and therefore the Commis- 
sioners thought that the justice of the case would be met 
if they ordered Mr. Walker to pay 15/., and Mr. Musham 
and Mr. Hodgson 1/. each, towards the costs and expenses 
of the investigation. 

Reine proceedings, which had lasted two days, then 
c ‘ 





LAUNCHES AND TRIAL TRIPS. 

Tue s.s. Bellerby, built by Messrs. Ropner and Son, 
of Stockton-on-Tees, to the order of Messrs. R. Ropner 
and Co., West Hartlepool, made her official trial trip in 
the Tees Bay on the 27th ult. It was satisfactory. is 
steamer has been built under the Trunk patent, and has 
full poop, bridge, and top-gallant forecastle. She will 
carry about 4600 tons on Lloyd’s summer freeboard on a 
light draught, and is fitted with a set —— triple- 
expansion engines by Messrs. Blair and Co. 


The steel screw steamer Juno, built by Messrs. Robert 
Duncan and Co., Limited, and engined by Messrs. Duns- 
muir and Jackson, Govan, went on trial trip on the 29th 
ult. The vessel is 260 ft. by 37 ft. by 20 ft. 6 in. moulded 
depth, carries about 2750 tons deadweight, and has a 
capacity for 125,000 cubic feet of measurement cargo. 
The engines are of the triple-expansion type, having 
cylinders 19 in., 30} in., and 50 in. in diameter by 36 in. 
stroke, and a large boiler for 160 lb. working pressure ; 
also donkey boiler for supply of steam to four steam 
winches. On the measu mile a speed of 10.2 knots 
was obtained. 


The Proserpine, cruiser, temporarily in charge of Com- 
mander G. C. A. Marescaux, of the Dockyard Reserve, 
underwent her eight hours’ natural draught trial in the 
Channel on Friday, the 1st inst. The results of the trial 
were officially repo as follow: Draught of water, 
11 ft. 7 in. forward, 15 ft. 1 in. aft; steam in boilers, 
255 Ib.; air pressure, .9 in.; vacuum, 26.4 in. starboard, 
25.8 in. port; revolutions, 195 starboard, 193.5 port; 
mean pressure in cylinders—high, 80.7 starboard, 75.3 
port ; intermediate, 40.7 starboard, 36.3 port; low, 17.2 
starboard, 19.7 port ; indicated horse-power—high, 707.7 
starboard, 657.8 port: intermediate, 924 starboard, 828 
pe: low, 1046.5 starboard, 1190.7 port—total indicated 

orse-power, 5354.7; speed, 19.7 knots. The Proser- 

ine returned to Sheerness on the 5th inst. from her 
orced draught trial, which had to be abandoned during 
the last hour because some bearings became overheated. 
During the first three hours of the trial a mean of 7396 
horse-power was indicated. 





The trial trip took place on the 1st inst. of the steel 
screw steamer Cathay, of 6000 tons deadweight carrying 
capacity, built by Messrs. Ramage and Ferguson, 
Limited, Leith, to the order of the East Asiatic Steam- 
ship Company, Limited, Copenhagen, for their trade be- 
tween the Baltic and Continental ports, with Siam, 
China, and the Far East. The vessel developed a speed 
of 123 knots. 


There was launched on the 5th inst. from the Naval Con- 
struction Works at Barrow-in- Furness of Messrs. Vickers, 
Sons, and Maxim, Limited, the first-class protected 
cruiser Amphitrite. She is of the Argonaut class, and is 
435 ft. between perpendiculars, but the overhanging 
stern and projecting ram make the length over all 463 ft. 
The breadth over sheathing is 69 ft., and her moulded 
depth to the upper deck 39 ft. 9 in. The mean load 
draught of the vessel is 25 ft. 3 in., at which draught the 
displacement is 11,000 tons. The hull is constructed of 
Siemens-Martin steel, the heavy external framing of the 
bow and stern, as well as propeller brackets and the 
rudder frame, being of phosphor-bronze castings. The 
double bottom is minutely sub-divided into watertight 
compartments. The protection consists of an armoured 
deck of steel-plating, 4 in. thick at the crown, which ex- 
tends the whole length of the vessel. The coal bunkers 
have a capacity of over 2000 tons. The armament is as 
follows: Sixteen 6-in. quick-firing guns, twelve 12- 

under quick-firing guns, three 3-pounder quick- 

ring guns, two 12-pounder boat and field guns, and 
eight .45-in. Maxim guns. The Amphitrite is — 
with two under-water broadside to o-tubes. here 
are in all 41 guns, and in one minute these will be capable 
of discharging 6898 shots, varying in weight from 100 Ib. 
downwards, and totalling about i tons, while during the 
same period 3854 Ib. of powder will be used. Every gun 
is either totally encl or shielded by nickel steel 6 in. 
thick, which has been proved to withstand attack by guns 
with an energy of 5000 foot-tons without even cracking. 
There are five steam-steering positions, and hand-gear 1s 
also fitted aft under the protective deck. The propelling 
machinery consists of two sets of vertical direct-acting 
triple-expansion engines, each set having four cylinders 
working on separate cranks, the diameter of the cylinders 
being—high pressure, 34 in.; intermediate, 554 in.; and 
the two low pressure, 64 in. The collective indicated 
horse-power is to be 18,000 when running at about 120 revo- 
lutions per minute, with a steam pressure of 250 lb. The 
boilers are of the latest Belleville type, fitted with econo- 
misers, there being 30 boilers. The total heating surface 
in the boilers and economisers is about 47,300 square feet, 
the grate surface a yw square feet. The workin 
steam pressure will be Ib, to the square inch, reduce 
to 250 lb. at the engines. She will steam 21 knots without 
resorting to forced draught. There will be four funnels 
pie in line fore and aft; the height will be about 

) ft. above the fire grate. The vessel will be lighted 
with electricity throughout, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompirteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. ‘ 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

branch, 25, Southampton Buildings, Chancery-lane, W.C., at 


the uniform price of 8d. 

The date of advertisement of the of @ complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 


Any person may at any time within two months from the date of 
the advertisement nce of a complete Specification, 
aa ‘atent O; of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


14,923. A. Soames, London. Alternate Current 
Motors. [5 Figs.] June 19, 1897.—In order to facilitate the 
starting of alternate current motors, two windings are applied to 
the field magnet, one winding being adapted to produce a larger 
number of poles than the other winding. The winding which 
produces the larger number of poles is employed when starting 
the motor. After starting it is switched out and the other wind- 
ing is brought into circuit. In this way there is obtained the ad- 
vantage of the large starting torque which results from the 
numerous poles, and afterwards of the higher speed which the 
smaller number of poles affords, The armature winding is 
adapted to the running winding of the field magnet and has a 
higher resistance than would be suitable for continuous running 
with the starting polarity of the field magnet for starting. Fig. 1 
shows the field magnets of an alternate current motor wound in 
this manner. A are numerous thin discs of sheet iron held to- 
gether side by side and slotted to receive the windings. The two 
sets of windings are shown to be adapted, the one for producing 
four poles, the other eight poles. Fig. 2 is a diagram view of 
switch connections, which may be used for bringing the several 
windings into action at the times required. Bl are the running 
coils of the four-pole winding, and C! their accompanying starting 
coils. D1 are the runnin; coils of the eight-pole winding, and E 
their accompanying starting coils. The revolving armature (not 
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shown) is preferably ring-wcund. F,G are two switches, one for 
the eight-pole winding, the other for the four-pole winding. When 
the contact arms of these switches are both in their central posi- 
tion, as indicated, no current passes to any of the coils from the 
conductors of the supply main. When the contact arm of 
switch F is turned into the ition indicated by the dotted line a, 
current passses both to the starting and running coils of the 
eight-pole winding. When the motor has run up to speed ap- 
proximately synchronised with the alternations in the current 
divided by the number of pairs of poles in the eight-pole winding, 
the contact arm of the switch F is turned into the position indi- 
cated by the dotted lines ¢ and the engine continues running at 
thisspeed. Ifa higher speed is required the contact arm of switch 
F is turned back to its central position and the contact arm of the 
switch G turned into the position indicated by the dotted linee. 
Current then i both to the running and starting coils of the 
four-pole winding, and the speed increases until the motor is 
running at a speed approximately synchronous with the alterna- 
tions of current divided by the number of pairs of poles in the 
four-pole winding. The contact arm of switch G can then be 
turned into the position indicated by the dotted line g. Current 
then only through the running coils B! of the four-pole 
winding and the armature is kept running at twice the s at 
which it was running when the current passed through the 
running coils of the eight-pole winding. (Accepted May 18, 1898.) 

GAS ENGINES, PRODUCERS, HOLDERS, &c. 

5712. W.S. Sargeant, London. Oil Vapour Burners. 
(3 Figs.] March 8, 1898.—This invention relates to a burner for 
the combustion of oil vapour generated by the heat of the burner 
itself, A is the vaporiser supplied with a regulated quantity of 
oil which enters by the pipe a and becomes vaporised as it takes 











from an outlet at the 


ur descendin 
opposite end by a pipe a! to a space b below the burner B. This 
burner comprises a central tube C through which passes the 
squared or longitudinal] 
C is surrounded 


a zigzag course, the va 


ved stem of a valve c, and the tube 


bya shiel D having inlet for air entering as indi- 


cated by the arrows. In the lower part of the valve stem there is 
a slotted hole in which is engaged the eccentric end of a spindle 
E which extends along a tube and through a stuffing-box, and 
terminates in a handle by which it can be turned. vapour 
ascending from the b up the tube C issues between the valve 
c and its seating, and being ignited while it mixes with the air 


around it serves to heat a boiler or other body situated above the 
vaporiser. By turning the handle the valve ¢ can be or 
lowered a little so as to increase or diminish the flame as may be 
required. (Accepted May 18, 1898.) 


GUNS AND EXPLOSIVES. 
8308. W. G. Heys, Manchester. (The Dynamite Ord- 


nance and Armaments Company, New York.) Guns and 
Projectiles, &c. [4 Figs.] April 7, 1898.—In Fig. 1 A repre- 
sents the barrel of the gun, B the air i jhamber com- 





municating with the barrel at the rear end thereof. The breech- 
block is of the usual construction having segments of screw thread 
with spaces between, whereby a fraction of a rotation will serve 
to release it from its seat. The projectile consists of the usual 
cylinder C provided with a compartment ¢ for the dynamite or 
other high explosive and with the usual conical forward end carry- 
ing the fuse or exploding cap. The cylinder is provided with an 
axial, rearward, tubular extension c? firmly fixed to the main 
cylinder and adapted to carry inside thereof a bag or cartridge of 
powder constituting the firing charge. The charge chamber is 
separated from the explosive chamber by diaphragms c4 with an 
air space between preventing conduction of heat. Upon the out- 
side of the tube c? the vanes v, which direct the ttight of the projec- 
tile, are fixed. The extreme rear end of the tube c? is of skeleton 
formation or provided with openings through which the gases 


Fig.. 
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generated by the sombustion of the powder charge may pass into 
the air compression chamber B and the barrel. hen the projec- 
tile is constructed this open rear end is covered by a cap ¢ which 
holds the powder charge in the tube, prevents the entrance of 
moisture and may be used to retain a firing cap or primer /, in 

lace. The projectile will be a or handled with the cap ¢ 
in place, but when it is about to den in the gun the cap ¢ is 
removed, the primer taken out and the projectile placed in posi- 
tion in the gun, after which the primer is put in place on the 
breech-block as indicated in Fig. 1, where it will be direc 
towards the powder charge in the projectile. When fired, the 
primer flashes forward into the cube ¢ and ignites the powder 
charge therein. The rear portion of the charge burning first, the 
gases generated escape rapidly rearward into the air compression 
chamber and causes the air and gases to bank up therein. The 
pressure soon reaches the base of the projectile through the space 
around the outside of the tube c? and it commences to move 
along the barrel. As it does so, the unburnt portion of thecharge 
continues to burn and adds to the initial pressure which started 
the projectile. (Accepted May 18, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c, 


6076. H. O. Nienstaedt, Copenhagen. D 
Machines. [5 Figs.) March 8, 1897.—The ordinary hand- 
power drilling machine is subject to the disadvantage that the 
velocity of its flywheel is not variable. All such machines work 
with the same flywheel velocity whether small or large holes are 
to be drilled, and as the driving crank is rotated more quickly 
when a small hole is being drilled than when a large hole is being 
drilled on account of the different resistance of the material, the 
velocity of the — is too high in the former and too low in 
the latter case. To obviate this disadvantage, the flywheel of the 
machine forming the subject of this invention is applied to the 
drilling spindle so that change gear can be — to the inter- 
mediate shaft, whereby the revolutions of the driving crank can 
be so transmitted to the Be tenon that the velocity of the latter, 
when the crank is turned with its normal velocity, can be in- 
creased when drilling large holes and reduced when drilling 
small holes. This drilling machine is driven by a crank on the 
axle B mounted in the frame of the machine. By rotating this 
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crank the upright shaft D is revolved by means of bevel wheels. 
The rotary motion is transmitted to the drilling spindle N by 
four gear wheels in the usual manner, except that the wheels on 
the drill spindle, the bosses of which form a long sleeve, are pro- 
vided with a toothed bush or sleeve M which slides in an arm or 
support of the machine frame and is supported at its lower end 
on the head of the drilling apindle. e two gear wheels are 
connected with the drilling spindle.’ The flywheel V is mounted 
on the drilling spindle and not, as ordinarily, upon the shaft D. 
The latter shaft is, however, provided with two independent 
toothed wheels. Each of these wheels can be independently 
keyed to the shaft by means of a suitable pin, or the like, inserted 
in holes, and the two wheels gear with wheels which are formed 
in one and are provided at their upper end with a long boss 
upon which the flywheel is applied, and on their underside with a 
shorter boss or sleeve which is guided in the frame of the 
machine and runs in ball bearings therein. The kinetic ene 

of the flywheel is, therefore, conveyed to the shaft D "ry 
gear wheels, and from this shaft to the drilling spindle by the 





forms a flame which heats the vaporiser A, and passing upwards | Rail Tr 


before - mentioned 


ing. A safety device is provided for 
ie volonting the feed -d Le 


mechanism. (Accepted May 11, 


RAILWAYS AND TRAMWAYS. 


11,847, T. Clifford, London. (B. G. Jones, Cape Town.) 
ack Cleaners. [4 Figs.) May 12, 1897.—This in- 
vention has reference to rail track cleaners, designed more - 
cially for cleaning or clearing the track of electric vehicles hav 
a rail return for current. According to this invention a T-sha 
frame A is suspended at the top by a gimbal joint b to a bracket 
fixed on the under-frame d of the vehicle, preferable between the 
wheels thereof. The centre leg a of this T-shaped frame is 
hollow, and contains the piston-like shaft of the scraper, a helical 
spring e encircling the shaft above and below a fixed collar 
thereon. The scraper proper k consists of a flat angle-plate or 
blade in the form of a shovel attached to a block, which, in turn, 
is secured to the piston-like shaft. The edge of the scraper 
which comes in contact with the line may be set off at an angle, 
and when intended for use on a line having a groove in it, the 
edge of the blade would possess a tooth-like projection to corre- 
spond with the said groove. A spring ¢ is attached to each 
extremity of the cross arms of the T-shaped frame or carrier, 
the other ends of the said springs being secured to the under- 

















frame of the vehicle. If desired, any number of such scrapers 
might be placed side by side, and so form practically one scraper 
of any width desired. Normally the scraper rests tilted forward 
at an angle to the horizontal in the direction of the last move- 
ment of the car, and under ordinary circumstances will remain 
at that angle should the car be moved on again in the same 
direction ; but should it be backed or drawn in a reverse direction, 


ted | the scraper will first assume a vertical position, as indicated by 


dotted lines in Fig. 1, and then fall in the contrary direction to 
that in which it formerly slo; Now, should the scraper on 
its journey come in contact with a stone or other obstacle, the 
scraper will be thrown simultaneously backwards and upwards, so 
as to mount the said obstacle. This causes the front end of the 
crossbar of the frame to exert a downward pressure upon the 
— around the eye-bolt, thereby compressing it until the 
obstacle has been over-ridden by the scraper, when, by virtue of 
the recoil of the spring and the limiting and guiding action of the 
chain under tension and the side-spring guides, the scraper wil 
be guided and again pressed downward into the groove in the 
rail without damage. (Accepted May 18, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


12,653. J. Chorley, Lancs. Combined 
Stop and Reducing Valves. [1 Fig.) May 22,1807.—The 
principal object of this invention is to construct a simple and 
efficient valve for reducing the pressure of steam to any required 
degree, and by a — dition thereto to retain the said pres- 
sure. Cast in one piece with the body a@ of the valve is an in- 
ternal vertical cylindrical chamber b, one side of which is in com- 
munication with the inlet opening ec. This cylindrical chamber 
b bis concentric with the vertical spindle of the valve, and its ends 
at top and bottom are open, and communicate by two es € 
with the outlet opening f. In the open ends are provided seat- 





ings, and against the latter work two disc valves g, cast on the 
spindle and closing upwards as the spindle rises, so that the 
steam from the inlet c, entering into the cylindrical chamber }, 
passes upwards and downwards past the valves g, and along the 

es e tothe outlet f, but the steam entering between the 
wo discs g, has no tendency to close the valve. The upper part 
of the spindle, which passes out through the top of the valve h, 
is cast with a piston or plunger i, which is extended down to the 
top of the disc g, thereby dispensing with wings (on top of g) as 
heretofore , the object being to give a more constant steam 
om on the reducing side of the valve. (Accepted May 25, 
1898. 


709. J.S. McDo Didsbury, Lancs, and A. 
er, Goole, Yorks. Extractors and Feed- 
ater ers and Heaters. [4 Figs.) May 22, 1897. 
—The present invention is principally desi; for the extraction 
of oily or greasy matters from the water of condensation used for 
feeding steam boilers. The apparatus comprises a conical casing 
A with an inlet B and an outlet CO for the feed water on opposite 
sides of the base. In the casing there is provided a series of short 
partitions E which a from the bottom preferably to a short 
equal extent into the casing ; and projecting between such short 
partitions there are provided long radiating partitions F reaching 
towards the apex of the conical casing A, the interstitial spaces of 
such long radiating partitions gradually lessening in width 
towards their upper extremity above which a space G is provided 
for the collection of the oil. A pipe H (or series of pipes may be 
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employed) is arranged in a tortuous line between the opposing 
extremities of the short and long partitions E, F of the casing A, 
this casing in the modification shown in Figs. 1 and 2 being 
divided as shown, and arranged with the necessary flanges to 
form a joint to permit of the introduction of the pipe H. In the 
modification set forth in Fig. 4, the casing A is in one piece and 
the ~ H is inserted through a flange or long cover J fixed with 
studs or bolts to the side of the casing, this cover being indicated 
by dotted lines. High-pressure steam is caused to pass through 
the pipe H, and the water is taken in through the inlet B to the 
extractor, and passes round the opposing edges of the shart and 
long partitions E, F towards the outlet C at the opposite end. 
The water is heated in its course by means of the high-pressure 
steam so as to more effectually separate the oil contained in the 





water in a more or Iss soluble state, and so that such oil may 
pass up the interstitial spaces of the long radiating partitions F 
to the chamber G at the apex of the conical casing, whence it is 
drawn off. This action is preferably effected by the aid of 
chemical reagents such as calcium chloride or a mixture of cal- 
cium chloride and caustic lime, which render the oily or greasy 
matters containing the feed water insoluble and the oily or 
greasy particles so separated precipitate, and the feed water 
emanates at the outlet in a substantially pure condition. The 
method for removing the sediment at intervals, illustrated in 
Fig. 4, consists informing ports L in each of the bottom divisions 
and governing these ports by a grid slide M operated by a hand- 
screw. This forms practically a large sludge cock with multiple 
vassages, and the sediment is discharged into the chamber O and 
ae out from there by the cock R. (Accepted May 25, 1898.) 


13,522. J. W. Johns, Ipswich, Suffolk. Combined 
Furnace Grate and Feed-Water Heater. [4 Figs.) 
June 1, 1897.—The delivery pipe A from the feed pump enters 
the front end of a tubular rectangular framing B which rests upon 
lugs in the boiler flueC. The tubes D connected at each end to 
the framing B form hollow furnace bars upon which the fuel is 
placed. The arched tubes E are connected to the two sides of 
the framing Band are preferably joined to a central tube F. 
The tubes E may be somewhat flattened except at their screw- 
threaded ends so as to offer a larger effective heating surface. 
The feed water having passed through this pipe system or com- 
bined firegrate and feed-water heater, enters the boiler to the 
pipe G ata higher level than that at which it entered the pipe 
system. The frame B may be formed with partitions in each of 
its side limbs in order to regulate the sequel of circulation, so 
that the water will be compelled to pass alternately from one 
side of the frame to the other by the arched tubes E, and the 
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frame B may, if desired, be formed with partitions in its trans- 
verse limbs so that the water would be compelled to pass alter- 
nately from one end of the frame to the other. But as the feed 
water enters at one side of the frame B and passes out at a higher 
level from the central tube F, it ‘5 in most cases advisable to have 
only two or three partitions in vhe side limbs of the frame and 
in the central tube F. Air for the bustion is lied by the 
pipe H, and to assist the draught steam can be admitted by the 
pipe I. The air or the air and steam pass into the chamber a 
that communicates with the hollow frame L which is con- 
veniently made of the same form as the frame B and riveted 
thereto with an intermediate partition plate. The frame L is pro- 
vided with a number of tubes having slits or holes through which 
the air issues and enters the fuel on the tubular furnace bars D. 
By using blast from a fan or blowerin cenjunction with the steam 
sao the draught may be still more increased and smokeless com- 
ustion attained. (Accepted May 18, 1898.) 


TEXTILE MACHINERY. 


22,477. F. Holtschmidt, Brunswick, Germany. 
Manufacture of Fabrics. [1 Fig.) September 30, 1897.— 
This invention relates to the manufacture of a fabric or material 
for cement, plaster of Paris, artificial manure, and other similar 
and pulverulent substances. The new fabric material is made by 
applying soft paper pulp by mechanical means upon a woven 





fabric, preferably a fabric woven from jute or flax, and pressing 
the paper pulp into the woven fabric by means of rolls, so as thus 
to become intimately combined therewith. The process of manu- 
facture consists in applying soft paper pulp separately to both 
sides of the woven fabric whilst it is in a stretched condition. By 
thus coating the woven fabric on both sides, the paper pulp may 
ba supplied thinly and uniformly, whilst the stretching of the 
fabric previous to coating prevents the finished material after- 
wards losing its flexibility, and becoming stiff, inasmuch as the 
per pulp and fabric then possess approximately equal extensi- 
ility. The fabric or material treated or produced in this manner 
is made up into sacks which are practically impervious to pulveru- 








lent substances. In the figure a represents the soft paper pulp 
with which the woven fabric is to be coated, and d the fabric 
itself. The pulp is carried down two vibrating inclines b and c 
towards the nt ps cloths cl and 6! respectively, which cloths 
are carried and move by revolving drums and rollers. The fabric 
d to be coated after passing over the rollers ¢ is carried along with 
the upper conveying cloth cl, and receives the coating of paper 
pulp on its upper surface. The fabric next passes in contact with 
the lower conveying cloth b!, and receives from it a coating of 
pulp on its under face. The fabric finally is passed between com- 
pressing cylinders in order to press the pulp into the fabric, so as 
to become associated with it. (Accepted May 18, 1898.) 


VEHICLES. 


14,996. S. C. Davidson, Belfast. Tyres and Rims 
of eels for Carriages, Bicycles, and other Road 
Vehicles. [1 Fig.] June 21, 1897.—This invention relates to 
‘*non-pneumatic” tyres, that is to say tyres whose resilience is 
not dependent on the employment of tubes inflated with air under 
pressure. The accompanying figure represents atyre and wheel 
rim constructed according to this invention. A is the tyre of 
india rubber or other suitable material, and B is a continuous 
cavity therein, a cross section of the tyre somewhat resembling a 
horseshoein shape. D is the wheel made solid of wood or metal, 

referably aluminium. Eis a rib projecting centrally from the 
inner face of the rim and entering the opening in the tyre. The 
sides of this rib are inclined as shown, and on these inclines the 
inner face of the tyre at each side of the opening rests. G repre- 





sents the spokes. L are flaps of folded canvas or other textile 
material. These flaps form part of a piece of canvas or material, 
the middle portion M of which extends across the inner face of the 
tyre and bridges over the opening therein, thereby closing the 
inner side of the cavity B, and forming a tubular air space. The 
canvas is vulcanised to the inner face of the tyre, so as to form an 
integral part therewith. The outer portions of the canvas are so 
folded along the outer edges of the inner face of the tyre as to 
form the flaps L, and the outermost portions N are vulcanised to the 
outer sides of the tyre. The flaps L, when the tyre is mounted on 
the rim, lie against the outer sides of same, and are then secured 
by means of obtuse-angled side-plates H, bolts and nuts, the bolts 
passing through the plates H, flaps L, andrim D. (Accepted 
May 18, 1898.) 


MISCELLANEOUS. 
4744. R. Moodie, London. Apparatus for Wash- 


ing or hing Granular or Powdered Sub- 
stances, and Separating the same from the Liquids 
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Used. [6 Figs.) February 22, 1897.—The apparatus comprises 
a tank or receptacle rectangular in plan, having in vertical cross- 








section a semicircular bottom, and divided into cells or compart- 


charge of solids the stirrers and propellers may 


cial Ozone Syndicate 


suitable o 


ments a! by partitions running across and jointed to the sides 
and bottom of the tank. In each of these partitions and near to 
the sides of the tank is a hole or cpening, the opening in one 
partition being near one side of the tank, and the opening in the 
next partition being near the opposite side of the tank, and so on 
for as many cells as may be necessary for the proper treatment 
of the solids and cs 2 used. A rocking shaft e running length- 
wise on the top and in the centre of the tank is carried on bear- 
ings made to partly rotate or oscillate by suitable mechanism. 
Fixed to the said shaft and projecting downwards into each of the 
cells are arms with stirrers and propellers U2 of a form suitable to 
stir and propel the materials through the liquid from one side of 
the tank to the other side, and to discharge it through the said 
opening into the next cell. The semi-rotative movement of the 
shaft is adjusted so that each propeller stops nearly opposite the 
opening in the partition to discharge some of the material through 
it into the next cel]. Near each of the openings is suspended, on 
a pivot, a scraper or brush c? to assist in removing the material 
from the propeller into the next cell. The liquid being run into 
the cells to a suitable depth, the material to be treated is fed into 
the cell near one end of the tank, and is caused to travel by the 
propellers through the liquid in a zigzag direction through all the 
cells to the other end of the tank, where it is discharged through 
an opening or over the edge of the last cell. The liquid used to 
wash or leach the material is run into the shell from which the 
solids are discharged, and, by the afore-mentioned holes or open- 
ings, runs in an opposite direction to the material through all 
the cells by gravitation, carrying with it what is washed or 
leached from the solids, and overflows from the cell into which 
the solids were first fed. The bearings carrying the shaft are 
made movable in the pedestals in a vertical direction by a lever, 
so that in the event of the apparatus being stop with a full 
lifted partly 
free from it to assist in again starting. (Accepted May 25, 1898.) 


12,274. S. Rosenblum, 8S. Rideal, and the Commer- 

, Limited, London. Manufac- 
ture of Hydrogen Peroxide and Apparatus therefor. 
(5 Figs.) y 18, 1897.—This invention relates to the manufac- 
ture of hydrogen peroxide by leading ozone and one or more 
anic compounds, such as those of the terpene series 
of the hydrocarbons, in a vaporised condition into water. The 
operation is as follows : The turpentine or other suitable organic 
compound or mixture or suitable solution of such compounds is 
delivered into the vessel B through the pipe B? in conjunction 
with a suitable proportion of water to form an emulsion, or the 
water may be introduced into the vessel separately. An emulsion 
is formed by rotating the stirring frames or arms Cl in opposite 
directions, and ozone, which should preferably be free from mois- 
ture or carbonic acid gas, is then delivered into the vessel B 
through the perforated = D4 under any suitable pressure, say 
7 Ib. to the square inch. The ozone passes in an upward direction 
through the emulsion, thereby ozonising it, and collects at the 
top of the vessel B, thereby producing surface pressure which 
forces the emulsion of turpentine and water up the pipe F into 
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the space D6, while some of the ozone controlled by a cock passes 
up the pipe E into the space D’. A portion of the ozone escapes 
from the space D® through perforations into the interior of the 
chamber A, while the remainder passes through the spindles D° 
and draws the emulsion of turpentine and water from the space 
D6 through the tapering annular spaces of the passages D8. The 
emulsion meeting the ozone at the nozzles of the spindles D® is 
atomised, and in the form of a very fine spray is delivered with 
the gas into the interior of the chamber A, where it is met by the 
additional ozone which enters the vessel through the perfora- 
tions D4, The turpentine water and ozone thus become inti- 
mately mixed, with the result that hydrogen peroxide is formed 
and simultaneously absorbed by the water. The mixture of tur- 
pentine and water containing hydrogen peroxide in solution falls 
to the bottom of the chamber A, whence it can be either with- 
drawn through the pipe H or conveyed through the pipe G back 
again to the vessel B for re-treatment. The excess of ozone 
escapes from the chamber A by way of the exit valve A, and as 
it always carries with it uncondensed vapours of turpentine, it is 
passed through suitable condensers in order to remove the tur- 
pentine. (Accepted May 18, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Tue British AND Frencu Navies.—Rear-Admiral Du- 

nt, of the French Navy, compares the British and 
Pak Navies greatly to the disadvantage of his own 
country. Great Britain, he says, is now able to send to 
sea 34 new line-of-battle ships of from 9000 to 15,000 tons; 
52 large cruisers, and a very large number of smaller 
vessels, among which are 97 very rapid torpedo-boat de- 
stroyers. Besides the new line-of-battle ships there are 
also 20 older battleships, most of which have been re- 
modelled, and which form a formidable reserve force. To 
place against this list France has but 16 new line-of- 
battle si, 10 old line-of-battle ships of doubtful value, 
and 23 modern cruisers. Admiral Dupont estimates French 
naval strength at about one-half that of the British Navy. 


‘ 














ENGINEERING. 





65 





Jury 15, 1898.] 





TWO GRAPHIC METHODS APPLIED 
TO HYDRAULIC CALCULATIONS. 


By Ponsonsy Moore Crostawairte, Sen. Mod., 
T.C.D., Assoc. M. Inst. C.E. 

At the present time, when graphic methods of 
expressing mathematical formula, in order to faci- 
litate their use without having recourse to tedious 
arithmetical calculations, are almost universally 
used by engineers, any remarks on them may seem 
superfluous. However, from the very fact of their 
universal adoption, any improvement which would 
make them of convenient dimensions would be of 
the greatest advantage. It has always seemed to 
the writer that diagrams plotted on squared paper, 
in the ordinary manner, are extremely cumbrous, 
if they have to show a variable quantity between 
wide limits, unless plotted to a very sma!l scale. 
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To make this clear, suppose it is required to 
make a diagram on squared paper to express the 


equation v = ,/R. F. 497, a well-known formula 
for the velocity of water flowing in open channels, 
where v = the velocity in feet per minute, R = the 
hydraulic radius of the channel in feet, and F = 
the fall in inches per mile. If it is required to 
estimate the values of v to, say, 1 per cent. 
between the limits v = 10 and v = 500, it is neces- 
sary to plot the ordinates of v to a scale of 10 ft. to 
lin. When plotted to this scale the diagram will 
be 50 in. long, a size which makes it extremely 
inconvenient to use. 

When we come to consider the percentage of 
accuracy, or error (which is the same thing) with 
which we can plot or estimate the various values of 
vas we go from v = 0 to v = 500, we see that at 
v = 10 we can estimate to 1 per cent. at v = 100 
to .1 per cent., and at v = 500 to .02 per cent. 
That is to say, the percentage of accuracy, at any 
point on the scale of the diagram, varies inversely 
as its distance from zero. Now it is very improb- 
able that the formula v = / F x R x 497 is accu- 
rate to 5 per cent., and certain that it is not accu- 
rate to .02 per cent. If this is so it is evident that 
the upper end of the diagram might have been 
plotted to Jyth of the scale adopted, and still show 
the values of v to the greatest degree of accuracy 
that the formula warrants. Without having a dis- 
torted scale of some kind we cannot avoid this 
change of accuracy as we move along the scale 
through the different values of v. 





The question then arises what scale will read from 


end to end with the same percentage of accuracy. 
Since, as has been shown, the percentage error 
on a uniformly divided scale varies inversely as the 
distance from zero, or (what is the same thing) in- 
versely as the number indicated at any point, it is 
evident that a scale on which the length of the 
divisions, representing equal increments, varied 
inversely as the total quantity indicated at any 
point would have the desired property of an equal 
percentage of error. 

The obvious way of arriving at this result would 
be to mark off equal divisions along a curve of 
such a nature that their horizontal projections shall 


sured along the curve. We should then have a dis- 
torted scale which, when numbered as in Fig. 1, 
would have an equal percentage of error. 

A much simpler method of arriving at the same 
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vary inversely as their distance from zero, mea- | 
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in the limit 


dy_a,_ 
dx bo’ re 
Cdx= dy 
integrating 
Cau = log yK, 


where C and K are constants to which we may 
assign any value we please. Making K = 1 we 
can by varying C obtain an equal percentage scale 
of. any length we desire. Thus if we construct a 
scale on which the distance of any point from 
zero is the log of the number indicated at that 
| point, we have a scale on which we can read to the 
| same percentage of accuracy throughout its entire 
| range. 

' When we come to construct this scale we shall 
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result was pointed out to the author by the late 
Mr. John & Gamble, M. Inst. C.E. 

Let OP (Fig. 2) represent a curve whose hori- 
zontal and vertical axes are « and y respectively. 
Assume that equal increments of y correspond to 
increments of x which are inversely proportional to 
y. Call these increments 4 x and Ay. 


Then 
Ay =aconstant = a 
and 
Ar= ¥ 
y 
then 
4 








find that, as the log- 1 = 0, we cannot show quan- 
tities less than unity without going to the left of 
the zero point (the scale being plotted from left 
to right). If it is necessary to show 0 on the-scale 
it can be done by altering the position of the tens, 
i.e., moving 10 to the 20 mark, 20 to 30, and so on. 
This, although doing away with the theoretical 
equality of accuracy, gives us a diagram which is of 
convenient dimensions. It will be seen at once 
that the above scale is that of the ordinary slide 
rule, which is a simple logarithmic one of equal 
percentage of accuracy. This gives us a very ready 
means of constructing squared paper on which to 
construct diagrams on the above method, as it 
can be divided, without calculation, by taking 
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the divisions from any convenient-sized slide| efficients can be found in ‘‘ Jackson’s Hydraulic | ance as a whole. There are crumpled rose-leaves in 
rule. Manual,” pages 138 to 150, or in Trautwine’s ‘‘ En- | most beds, and slips of the pen or of the printer in 


As an example of the application of the foregoing 
principle, a diagram (Fig. 3) is given showing the 
velocity of water flowing in open channels under 
varying heads. The values of v are calculated from 

‘ the formula already referred to. The diagram reads 
to 1 per cent. throughout, and is, in the original. 
about 8in. long (the engraving is two-thirds this size). 
Plotted to a natural scale to read to 1 per cent. 
from 10 ft. per minute up, it would be 8 ft. 6 in. long 
and would read to .01 per cent. at the upper end. 

The convenience of using diagrams of a reason- 
able size can hardly be exaggerated, and can only 
be appreciated by those who have had to work 
with one plotted to a large natural scale which, 
from its unwieldly size, is constantly getting in 
the way of drawing instruments or scales ; or, per- 
haps, covering up that part of the drawing on 
which one desires to ch On the other hand, 
diagrams similar to the accompanying sheet of 
curves are so small that they can be left on a draw- 
ing without inconvenience to their neighbours. 

When starting to prepare squared paper as de- 
scribed, on which to express graphically any equa- 
tion, the first thing to do is to examine and see to 
what extent it is true as respecting theory and fact. 

If an equation connecting any variables, say, 
the linear dimensions of beams and their transverse 
breaking strains, is found to give results which ex- 
periments show may be 5 per cent. erroneous, it is 
quite useless to work out results to nearer than 5 
per cent. It is, in fact, a needless waste of time. 
It may seem that constructing squared paper, as 
suggested, is a very tedious operation ; but when 
the diagrams so made are in constant use, the 
trouble of their construction is amply compensated 
for by their convenience. 

Another method of plotting diagrams has been 
adopted by the writer, and has been used by him 
for some years. Suppose we require to represent 
graphically the equation y = p Vz where y and z are 
variables. Constructed to a natural scale the curve 
representing the equation would be a parabola. 
Now, as it is much easier to draw a straight line 
than to construct a parabola, the question at once 
suggests itself : Is it possible to represent a parabola 
by astraight line? That this is so the following 
considerations will show : 

Let x and y, Fig. 4, represent the horizontal and 
vertical axis of any line O P which we wish to re- 
present a parabola. Let 2 and y be the co-ordi- 
nates of any point. 

From the equation of a straight line 

y=c2, 
now in order that O P should represent a parabola 
whose equation is 

Y=p ¥: 


it is only necessary that distances measured along 
the axis of x should vary as /-. 

Therefore, if we construct a scale on which the 
distance of any point from zero be proportional 
to the square root of the number indicated at that 
point, we can make diagrams on which parabolas 
are degraded to straight lines. If squared paper 
be ruled in this manner, i.e., equally divided on 
one side and the distances from one corner propor- 
tional to the square roots on the other, we have a 
very handy method of doing this. To represent a 
parabola it is only necessary to calculate one ordi- 
nate, plot this and join to the origin, the value of 
any other ordinate can then be read off. Parabolas 
of different parameter will be represented by lines 
radiating from the origin and of varying inclination 
to the axis. Fig. 5, page 65, illustrates this means 
of plotting, and represents the same set of curves 
which were used to illustrate the first method. 

Comparison of the two diagrams will show the 
advantage of using the logarithmic scale for repre- 
senting a variable between wide limits ; for, as 
shown before, the percentage error is 1 per cent. 
throughout in Fig. 3, while in Fig. 5 the error 
varies between 10 per cent. at v= 10 ft. per 
minute, and .01 per cent. at v = 1000 ft. per minute. 
However, as a matter of fact, for the particular 
formula which the diagram expresses this is not of 
great consequence, as the formula v = JR. F. 497 
is only roughly approximate for very low velocities. 

If greater accuracy is required it is only neces- 
sary to multiply the velocity given on either dia- 
gram by the proper coeflicient, in order to obtain 
results which are about 5 per cent. below that ob- 
tained by the use of Kutter’s formula. These ¢o- 





gineer’s Pocket-Book ” (1889), pages 274 to 276, by 
dividing the coefficients given there by 100, i.e., 
pointing off two places of decimals. 


LITERATURE. 


Railway Construction. By Witu1AM Hemineway MILLs. 
ndon, New York, and Bombay: Longmans, Green 
and Co. [Price 18s. net. ] 
For the benefit of those readers who habitually 
skip prefaces, it is right to explain the exact scope 
of the 360 pages—of which quite a third are devoted 
solely to illustrations—in which Mr. W. H. Mills 
treats, very lucidly and soundly, of all that falls 
under the province of the railway engineer. On 
the whole, we think that, instead of ‘‘ Railway 
Construction,” some such title as ‘‘ Examples of 
Railway Construction and Appliances ” would have 
been more appropriate to this goodly volume 
of Messrs. Longmans’ Civil Engineering Series. 
Necessarily, railway construction shades off at 
either edge into railway location on one hand, and 
into railway appliances on the other ; and all three 
of these engineering branches must regard those 
operative and financial considerations of which all 
mere technical engineering is in a sense the hand- 
maid. Mr. Mills has not in any way essayed to 
follow the late Mr. Wellington into the economic 
theory of railway location, nor does he treat so 
comprehensively as Sir John Wolfe Barry’s well- 
known brochure of appliances for either the safety 
or the facilities of railway working. There are-- 
except an expression for the difference in length 
between the two rails of a curve—no mathematical 
formulze whatever, and—except comparative state- 
ments of cost as between flange-rail and chair roads 
—no estimates to speak of. 

The book is addressed, in fact, rather to practi- 
tioners than to students ; offers examples rather 
than precepts ;_ illustrative sketches rather than 
description ; and in description is largely confined, 
where details are expanded, to the author’s un- 
commonly wide experience, gained formerly, it 
would seem, in Mexico, and latterly as Chief Engi- 
neer of the Great Northern Railway of Ireland. 

The few instances in which matters outside the 
author’s large and valuable experience are discussed 
are exceedingly rare. In such cases as zigzag 
inclines, Indian well sinking, French wood-screw 
fastenings, American acute fishing angles, grooved 
seats cut in wooden sleepers for flanged rails, cast- 
iron sleepers, aloe or cactus hedges, and perhaps 
other exotic matters, the scant information offered 
seems scarcely quite up to date. In reference to 
mountain engineering, experts will miss any 
reference to rack rails such as Abt’s, to the advan- 
tage of making zigzag inclines and their reversing 
stations in pairs, and to the modern use of an 
engine at either end of the train in conjunction 
with continuous brakes, or, at least, brake pipes. 
Such deficiencies are, however, both relatively 
trivial, and justified by the author’s main resolve to 
confine himself to what he is thoroughly master of. 
Occasionally more words are used to explain, e.g., 
caren gee ‘*beaters” than lock and block signalling. 

pirals are preferred to zigzags for inclines without 
allusion to the important factor of curve resistances. 
But it is undeniable that, as a whole, the book 
covers a wide field well, and is a far better book in 
virtue of its restrictions. 

For a professional work it is exceedingly pleasant 
reading. Apart from what we have called exotic 
practice, it is singularly sound, just, lucid, and 
convincing. There is a transparent open-minded- 
ness in treating alike of bogie trucks which are 
approved, and of flange-rails which are mistrusted. 
The occasional omission of devices relatively still 
new offers the reader much of the peace of certitude 
that nothing is recommended which has not stood 
the test of practical experience. It is a book of 
carefully-chosen examples of actual practice culled 
by an engineer of undoubted capacity, who looks at 
everything from the anxious and responsible point 
of view of one whose chief care is for safe and 
economical maintenance. 

With the above qualities, added to good paper, 
clear type, illustrations not overlaid with unneces- 
sary detail, and a pleasant style, the work is a 
decided uisition to our professional literature. 
If we rightly gather that it has been seen through 
the press by the author of Notes on Building Con- 
struction, we may congratulate him on the perform- 














most books. In this there is a pretty obvious 
mistake in the alleged specific gravity of creosote, 
and once ‘‘ bowstrings” should be read ‘‘ bow- 
springs.” The engraver, too, in packing away small 
illustrations into odd corners of larger plates, has 
made some illustrations far from easy to find—parti- 
cularly between No. 100 and No. 160. If, as we hope 
and expect, the work will run to fresh editions, the 
letterpress ought, in such cases, to explain on what 
page certain erratic sketches will be found. Doubt- 
less by then the author, too, may see occasion to 
tone down some of the views that refer to practice 
now outside his experience. If he has no occasion 
to find reversing stations on inclines less risky with 
push engines, curve compensation in grading more 
necessary, well sinking less tedious, ballasted roads 
on girder-spans, and coach screws in oaken sleepers 
(provided these are screwed in and not driven spike- 
fashion), less unsatisfactory than he now premises, 
he may at least find the ultimate cost of heavier 
rails and the inconvenience of rail lengths over 
25 ft. to 30 ft., less than he now conceives them. 
One thing we can safely predicate, viz., that he 
will very freely and frankly ‘‘own up” to any 
change of view that offers substantial ground for 
acceptance. 


A Travers l Angleterre, Industrielle et Commercial. Par 


Epovarp Deiss. Paris: Guillaumin et Cie. 

THE writer of this book begins by saying that the 
desire to understand the English mind is an object 
which is peculiarly attractive toa Frenchman. The 
frequent attempts which have been made in recent 
years to attain this object seem to prove the truth 
of this remark. One of the latest, and probably 
the most successful, is that of M. Edmond Demolin, 
in his book, ‘‘ A quoi tient la Superiorité des Anglo- 
Saxons.” He arrives at the conclusion that the 
English have obtained their present position through 
their self-reliance, and have progressed so much 
because of their individualistic tendency, while the 
German and Latin races are of a communistic 
nature ; and he supports his arguments in a manner 
which shows that there is at least a great element 
of truth in his contention. M. Henri de Touryille 
claims that he has discovered the secret of England’s 
greatness in the simplicity of our system of educa- 
tion. He holds that in France they have been 
radically mistaken in the education of all classes, 
by the attempt to do too much for the scholars, 
and that with all their general knowledge and tech- 
nical training, there is little or nothing to make 
men of them. The opinions of the various writers 
are, indeed, reflections of their own likes and dis- 
likes, and a philosophic view of the subject is still 
to be given. 

M. Edouard Deiss, in the book before us, makes 
no attempt to present that view ; he is content to 
give a general account of a five week’s tour in 
England and Scotland, which will be found inte- 
resting to general readers, but which is too super- 
ficial to have much scientific or technical value. It 
will be of use chiefly to French visitors, although 
English readers will find in it a considerable amount 
of information and some reflections which will 
interest them. The book is dedicated to Mr. 
William Woodall, M.P., to whom the author 
brought a letter of introduction, and who showed 
him much kindness. 

We need not enter into the details of the con- 
tents of the book under notice, as a brief sketch 
will be sufficient to indicate its general nature. 
After a short stay in London, M. Deiss pro- 
ceeded to Birmingham, where he found much to 
admire, both in the municipal arrangements and 
in the manufacturing establishments. He found 
the town a well-governed republic, which offered 
many lessons as to what could be done by a 
municipality in behalf of the community. The 
chief industries of Birmingham and neighbourhood 
are sketched in an interesting manner. He tells 
us, what is not generally known, that the people of 
Birmingham have some very grand projects in 
their minds, such as the extension of the Man- 
chester Ship Canal to Birmingham, and the con- 
tinuation of that to the port of Hull. They are 


even thinking of annexing London by means of a 
canal following the course of the Thames. He 
admits that the present want of financial success of 
the Manchester Canal has somewhat damped the 
ardour of the promoters of these schemes ; but he 
believes they are not the sort of men to give up any 
projects on which they have set their minds, 
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The author gives some interesting sketches of 
Redditch, Sheffield, Burton-on-Trent, and the 
Potteries, and then proceeds to Manchester, to 
which he gives considerable attention. The Ship 
Canal is fairly described, and some of the most im- 
portant manufactures, especially those connected 
with cotton. In that connection he touches on the 
increasing competition in India, China, and Japan, 
and gives some account of the number of factories 
which have been started in those countries. He 
urges the necessity for European manufacturers 
keeping themselves informed regarding the de- 
velopments in the Far East, so that they may be 
able to meet them. He was evidently very much 
interested in the co-operative movement, and the 
account which he gives of the Wholesale Co-opera- 
tive Society should be studied by English readers, 
so that they may have some idea of the present 
work and future possibilities of the movement. 

From Manchester the author proceeded to Liver- 
pool, of the main industrial features of which he 
gives an interesting account, especially of the docks, 
and shipping, and the shipping trade. From Liver- 
pool he went by sea in one of Messrs. Burns’ boats 
to Glasgow. His time there, however, was very 
limited, although he was able to pay considerable 
attention to the shipping and shipbuilding in- 
dustries. He seems to have been specially in- 
terested in yachts, as he gives a list of the principal 
yachts built by Messrs D. and W. Henderson, and 
designed by Mr. G. L. Watson. He brought his 
tour to a close by a run to Edinburgh and the 
Trossachs, both of which he praises very highly. 
Although the book is not very profound, it will, by 
many readers, be found to be both interesting and 
instructive. It is satisfactory to find that M. 
Deiss seems to be a diligent reader of Enat- 
NEERING, to which he frequently refers for details 
of works and industries. 
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MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XXV. 


THe ExvectricaL DEPARTMENT—(continued). 


Central Lighting Station.—Messrs. Schneider 
and Co, commenced lighting their Creusot Works 
with arc lamps 20 years ago, and, since that 
date, gas lighting has been gradually superseded. 
At first direct-current dynamos were placed on 
the spot where the current was needed, and 
near the boilers and engines belonging to the 
various departments. In 1891 there were at the 
Creusot Works several direct and alternating- 
current installations, which represented a total of 
about 150 horse-power. At that time it was de- 
cided to light the new hospital by electricity, then 
in course of construction, and a large central sta- 
tion was designed for generating the necessary 
energy to light both the works and the hospital. 

Owing to the great area to be dealt with, Messrs. 
Schneider and Co. decided upon an alternating 
system with a 2000-volt current, and with trans- 
forming sub-stations placed at the main points of 
utilisation, In 1893, when the engine-room was 


erected, the necessary provisions having been 
made for extensions when necessary, two elec- 
trical groups, one of 100 horse-power and one 
of 300 horse-power, were put down. The amount 
of current required was, however, under-estimated, 
and the following year another group of 300 horse- 
power was put down; whilst in 1897 the original 
100 horse-power group was replaced by a third one 
of 300 horse-power. Besides these three groups 
which serve for electric lighting, the station con- 
tains two sets, consisting each of a single-cylinder 
steam engine of 125 horse-power and a direct- 
current Ganz dynamo, which supplies current at 220 
volts to the electric travelling cranes of adjacent 
shops, and a third set of the same power, consisting 
of a steam engine similar to the above and a two- 
phase generator, formed of two connected Ganz 
dynamos, which supplies current to the motors in 
the electrical department and laboratory ; these 
are about 1500 metres (about 1 mile) distant from 
the central station. 

The boilers employed are of the tubular type, 
and are heated very economically with the waste 
gases from the blast-furnaces. The arrangements 
of the works did not allow of placing the steam 
engines near the boilers. It was necessary, there- 
fore, to provide about 200 metres of overhead 
piping to bring the steam to the central station. 
The result is a rather heavy drop of steam pres- 
sure ; owing, however, to the economical way in 
which the boilers are heated, the arrangement, as 
a whole, is advantageous. The steam engines are 
of the Creusot compound type, horizontal, non- 
condensing, and with two pa ca steam jacketed. 
These engines drive direct on the dynamo shaft. 
Steam is distributed by cylindrical balanced 
valves, worked by eccentrics, which are driven 
by countercranks, fitted at the ends of the 
main shafts. The low-pressure cylinder eccentric 
is keyed to the shaft ; that of the high-pressure 
cylinder forms part of a speed regulator, with 
centrifugal weights that act on the expansion of 
the high-pressure cylinder and modifies the throw 
of the eccentric. These machines run at 160 
revolutions, and have an effective power of 300 
horse-power, with an initial pressure of 7 kilo- 
grammes (99.56 lb. per square inch) in the high- 
pressure cylinder. The variation of speed between 
the working with no load and with full load reaches 
6 per cent. 

The dynamo of each set is an alternating-current 
single-phase Ganz machine, the frame of which is 
bolted to the engine bedplate, and between the 
two cylinders, so that the revolving field magnet is 
in the axis of the bedplate, and is mounted on the 
main engine shaft. The field magnets which re- 
volve within the fixed armature ring, are supplied 
with a low-tension direct current by means of rings 
revolving on the shaft against fixed brushes. The 
field magnets are built of thin plates with 32 radiat- 
ing arms, each carrying a coil, the frame being 
mounted on a cast-iron centre keyed to the shaft. 
The main frame of the alternator consists of two 
cast-iron rings carrying the fixed armature with as 
many coils as there are poles in the field magnet. 
All of the coils are so mounted and fixed that they 
are interchangeable, and are easily removed, and 
replaced for repairs. 

The armature coils are grouped in series, and the 
ends of the armature circuit are brought to two 
primary terminals, placed on a protecting cover at 
the bottom part of the alternator. The fixed part 
of the alternator is easily removed to facilitate the 
inspection of the field-magnets. The exciting 
current is furnished by a direct-current four-pole 
dynamo, placed on an extension of the shaft, and 
driven by an elastic clutch. 

The switchboard of the generating dynamois some- 
what similar to that used at the Decize Mines, already 
referred to. The current regulation is effected by 
means of an automatic field rheostat on the Ganz 
system, which acts on the exciting dynamos. 
Coupling in multiple is regulated from a phase in- 
dicator, formed of incandescent lamps which are 
extinguished as soon as synchronism takes place 
Above the switchboard is a charge rheostat, which 
is used to bring up an alternator to its full output 
before connecting it in multiple with another then 
in work. 

Two main lines, one 500 metres and the other 
1400 metres long, start from the switchboard bars, 
and are extended to the two ends of the works, 
supplying current to the primary mains, which 
correspond to the various transforming stations. 


carried on iron standards, fitted to the roofs of the 
various shops. The main that supplies current to 
the south-east part of the works is placed under- 
ground for part of its length. This main is formed 
of a concentric-armed cable, 150 metres long and 
50 square millimetres (0.078 square inch) section, 
laid in a conduit .500 metre (19}}in.) deep. Be- 
yond the part where it crosses the telegraph wires, 
the line is aerial and branches off in several direc- 
tions to supply current to various shops and to the 
hospital ; the latter can absorb a maximum of 20 
kilowatts, and its distance from its junction from 
the main is about 1500 metres (about 1 mile). 

Each department is provided with a switchboard 
consisting of a glass frame, containing one high- 
tension double-pole make-and-break, one Blathy 
meter for alternating currents, two safety fuses, 
two terminals, and two lamps. The supply to all 
the transforming stations of one department is re- 
gulated by this same switchboard, so that each 
meter gives the sum of electric energy used in 
every section. When only one department is 
served, the meter is placed preferably on the 
secondary circuit of the transformers. At the 
central station a total meter registers the energy in 
kilowatt-hours supplied by the alternators. Besides 
the switchboard of the main primary circuit the 
transforming stations are fitted with a secondary 
switchboard formed of a panel and two make-and- 
breaks, one for the primary, the other for the 
secondary circuit. The transformers, which are of 
the Ganz type, reduce the current from 2000 to 
110 volts, at which the incandescent lamps are 
worked. Speaking generally, the distribution of 
incandescent lighting, is by loop circuits, with 
safety fuses for each lamp, or series of lamps, as 
the case may be. For lighting with arc lamps the 
system of three-wire distribution has been adopted, 
making use of an intermediate terminal, which 
allows the branching of a neutral wire and the for- 
mation of two 50-volt bridges. The lampsare of the 
Brianne type, of 12 amperes, working at 33 volts 
at the terminals, with variable focus. As they are 
branched on 50-volt bridges, the excess of voltage 
is economically absorbed by a self-induction coil, 
inserted on the lamp circuit. When regulated, 
these lamps work satisfactorily. 

In the shops they are provided with a reflector 
and shade, but are not fitted with a protecting 
glass. They are placed, as a rule, 4 or 5 metres 
above the floor level; but they can be raised or 
lowered by means of a pulley over which the sus- 
pension cable of each lamp passes. For lighting 
the yards and dépéts, the lamps are carried on 
standards 10 metres high, by a cable which winds 
round a small winch placed at the base of the stan- 
dard, and enclosed in a box. These lamps are set 
at a height of 9 metres, and are fitted with reflect- 
ing shades and a transparent protecting glass. Two 
vertical rods, fixed to the standards, serve to guide 
the lamp when it is lowered for inserting fresh 
carbons. The box above mentioned contains the 
self-induction coil for regulating the arc, and a switch 
for cutting off the current. At the present time, 
the central station supplies current to 4000 incan- 
descent and 400 arc lamps. 

Electric Tramways.—Creusot has recently sup- 
lied the material for an electric tramway (see 
Figs. 236 and 237, page 68) in the district of the 
Alps. This material is on the Thury system, for 
which Messrs. Schneider and Co. are the sole con- 
cessionaires for France and her colonies. The 
generating station is built outside the town, 
and consists of two groups of Thury generating 
220 horse- power dynamos, self- exciting, with 
a speed of 325 revolutions, and giving at 
full charge an output of 250 amperes at 600 
volts. The frame, of hexagonal shape, contains 
the field magnets. It is divided into six cores of 
electromagnets, carrying inductorcoils and an equal 
number of polar extensions, screwed on the magnets. 
The frame rests on a cast-iron foundation plate, 
with the interposition of double wedges, which iso- 
late it magnetically and electrically. The armature 


. | consists of a smooth laminated ring, fixed on a cast- 


iron centre ; it is drum-wound, and carefully insu- 
lated from the shaft. It carries the commutator, 
which is mounted on a cast-iron socket, with arms 
cast in one piece with it. For counteracting the 
effects of centrifugal force, the armature conductors 

laced round the circumference of the ring are 
held by steel wire, and the connecting strips are 
inclosed in cast-iron covering rings of suitable shape. 
The self-lubricating bearing blocks are fixed on the 








The main and secondary lines are of naked wire, 


foundation plate, their base being turned on the 









































“6&6 “OLA "LEZ “Old 

oe) 

fea) 

ioe) 

w 

> 

=| 

~ 

— 

uo 

CO 

Z 

a4 

ca simi 

(2) 88S “OI "966 “PIA 
Z 

— 

eS) 

Zz 

ca 
© (19 abog aas ‘uoudisosagq? 107) 








WLNANLYVdaAd TVOINMLOATA AHL ‘LOSATUYO “OO AUNV UACIANHOS ‘SUSSTIV 
















Jury 15, 1898.] ENGINEERING. 69 








MESSRS. SCHNEIDER AND CO., CREUSOT; THE ELECTRICAL DEPARTMENT. 
(For Description, see Page 67.) 


Mores. |) newer 






































Yili ih 
fi e'-enasninene cease pian sae ee ciel a la es r 


Fic, 242. Turere-PuHase Exvectrric Motor. 






































1, aN 
Osh. WZ 





ef) 
ba. 





. 243. Execrric Ligut Piant rok THE Frencu Navy. 


70 


ENGINEERING. 





[JuLy 15, 1898. 








same centre on which the inductors were bored, so 
as to insure a perfect centreing of the armature. 
Carbon brushes are used, as they do not spark on 
the commutator. Their positions are regulated by 
means of a screw adjustment, which acts on a 
movable brush-holder rt and which turns on the 
commutator bearing block. The dynamo, fixed on 
slides, rests on porcelain insulators, embedded in 
the foundations, and which protect it against atmo- 
spheric disturbances. 

These dynamos, owing to the range in their power 
of working, are very suitable for tramway central 
stations ; they can be driven several hours at an ex- 
cess of 25 per cent. without any dangerous over-heat- 
ing and for short periods at an excess of 30 per cent. 
A repairing and maintenance shop is built near the 
central station ; the dynamo which works the trans- 
mission is a 2 horse-power Thury machine, supplied 
direct with current from the central station. The 
car dépdt is also near the central station. The 
switchboard consists of two marble slabs on an oak 
mounting, and is fitted with all the grouping, 
starting, safety apparatus, &c., belonging to the 
generating dynamos. These apparatus consist of 
field rheostats with automatic regulator, ammeters, 
voltmeters, make-and-breaks, disconnectors, re- 
leasing apparatus for the current intensity of light- 
ning arresters. The automatic regulator acts in 
relation with the compound winding, in order to 
maintain constant the potential difference at the 
terminals of the generating dynamos. It consists 
of an arrangement that governs the direction in 
which the field rheostat handles are moved, these 
being worked by a small direct-current electric 
motor. This regulator acts perfectly as regards 
rapidity and precision. The automatic disconnector 
with which each generating dynamo is provided 
serves to cut out the circuit of the dynamo, when it 
cannot usefully supply current to the system, owing 
to the fall of its voltage. The releasing arrange- 
ment for the current intensity, fitted to the switch- 
board, works through a feeder; it serves to cut 
off automatically the current supply of a line in 
which a short circuit is produced, which would 
damage the dynamos. The apparatus for protec- 
tion against atmospheric disturbances consists of the 
usual notched lightning arresters, working in con- 
junction with reaction coils and condensers. All 
the devices are placed on the front of the switch- 
board, the connections are in the rear, and the 
rheostat resistancesare placed in a cupboard under- 
neath. In order to facilitate access in case of 
repairs and accidents, a passage is provided be- 
tween the rear of the switchboard and the wall. 
This passage is closed by a door. 

The tramway consists of two diverging branches; 
one is 12} kilometres in total length, and the other 
5 kilometres, with a maximum gradient of 6 per 
cent, over a length of 300 metres. Two naked 
cables start from the switchboard, and supply cur- 
rent to the trolley wires. For one of the branches, 
the cable has a section of 180 square millimetres 
(.279 square inch) for one-half the length of the 
line, and a section of 50 square millimetres (.078 
square inch) for the other half. 

For the other branch, the feeder has a section of 
110 square millimetres (.171 square inch) for part 
of its length, the section at the other end being 
50 square millimetres (.078 square inch). The 
feeder and contact wires are united every 300 metres. 

In the interior of the town the trolley and 
bracket poles are formed of iron tubes socketed in 
each other, and secured at the sockets by means of 
ornamented rings. Their lower end is let in a con- 
crete foundation to a depth of 2 in., and their base 
at the ground level is ornamented with a_base- 
moulding. In the streets, where the track is along- 
side the pavement, the poles are provided at the 
top with tubular arms, to which are fixed the 
trolley-line insulators. Where the line is in the 
centre of the streets, steel wire stretched between 
iron poles, or fixed in the walls of opposite houses, 
serves to carry these insulators. The line, of 
hardened copper wire, is 6.250 metres (20.6 in.) 
above the track where the poles stand; these are 
35 to 40 metres apart, and the maximum deflec- 
tion for this distance is not over .240 metre 
(say, 10 in.), so that the minimum height of 
the line above the track is 6 metres (19 ft. to 
20 ft.). Outside the town wooden poles, impreg- 
nated with cupric-sulphate, are used, the arms 
being of the same type as those fixed on the 
iron poles. The feeders rest also on wooden poles, 


and along the track they rest on the same poles as 
those used for the trolley wire. 


The track is 





1 metre (3 ft. 3% in.) gauge, with rails 36 kilo- 
grammes per metre (72 lb. per yard) in the interior 
of the town, and outside the town of Vignole rails 
20 kilometres per metre (40 lb. per yard). As the 
return current is brought through the rails, these 
are connected by means of fishplates, formed of 
copper bars strongly wedged in holes drilled in 
the rail ends ; besides this, transverse conductors 
join the two lines of rails forming the track. 

The rolling stock consists of nine automotor cars, 
each with two motors ; nine hauling cars, and two 
goods vans. They have two driving axles and 
multiple suspension, the body resting on the frame 
with the interposition of springs, which insure a 
very smooth running. These cars hold 38 persons, 
namely 6 first class and 32 second class, of which 
20 stand on the platforms in front and in the rear. 
Couplings at each end enable the cars to be 
hauled, in case of accidents. 

The motor inductor and armature coils are wound 
in series ; the motors are of tetrapolar type, with 
two inductor coils only, the cast-iron shell being in 
two parts, hinged together. The toothed armature 
is ring-shaped, with two carbon brushes on the 
commutator. Each motor is suspended under. the 
body of the car by two springs, which work in 
opposite directions; and it rests besides on the 
axle, which it drives by toothed-wheel gearing at a 
ratio of 4.5to1. The motors run at a speed of 
600 revolutions, and develop normally 25 horse- 
power. At the present time, owing to the use of 
cast steel instead of cast iron, tram motors of the 
same speed as those above, and taking up an equal 
amount of space, develop normally 30 horse-power. 
The circuit opening of the motors and the speed re- 
gulation are effected by the working of the starting 
gear, fitted on both ends of the cars by means of a 
detachable lever. The motors are always grouped 
in multiple ; a special current reverser enables a 
damaged motor to be easily disconnected. Speed 
regulation is obtained by gradually inserting in the 
motor circuit metallic resistances controlled by the 
driver. When the working lever is vertical, the 
motor circuit is cut off; in moving it to the right, 
the current goes progressively to the motors; while 
in moving it to the left, the motors are short- 
circuited on the resistances. If at that moment 
the cars are moving, the motors work on the 
resistances, which act as a brake, without wearing 
the mechanical parts, and especially without taking 
power from the central station. 

The trolley through which the current is taken 
by sliding contact is spoon-shaped ; it is fitted at 
the end of a metallic tube, and made to turn hori- 
zontally. The tube is movable round a centre, and 
is guided in a cast-iron socket, mounted on a pivot 
fixed on the roof on the centre line of the car. Two 
compensating springs unite the trolley bar to the 
cast-iron socket, and insure a generally constant 
pressure on the contact wires. ach car carries a 
safety arrangement for the motors ; it consists of a 
lightning arrester and a fuse cut-out, each provided 
with a magnetic spark-arrester, which acts on the 
arc, produced in the safety apparatus by atmospheric 
disturbances or by a short circuit of the motors. 

The inside lighting of each car is insured by five 
incandescent lamps, of 16 candle-power, connected 
in series on the 500 volts of the line, and arranged 
so that the extinction of one does not entail the 
extinction of the others. The car discs are lighted 
by five incandescent lamps of 10 candle-power, 
connected in the same way as the former. 

The tramway in question has been in work since 
April, 1897, and gives full satisfaction. 

On pages 68 and 69 we publish some further 
senntiles of the work salina in the electrical 
department of Creusot. Fig. 238 is a view of one 
of the largest armatures yet made by Messrs. 
Schneider and Co. ; Fig. 243 is a standard type of 
electric light plant for the French Navy ; and 
Figs. 239 to 242 are illustrations of a three-phrase 
motor of which many are constructed in the de- 
partment. 

For sizes below 8 horse - power, the inductor 
in this type is fixed and the armature made 
to revolve with closed winding. The inductor 
winding is annular with star connections. It con- 
sists of a foliated annular core, provided with 
grooves open on the inside circumference, and 
which receive the coils. The inductor core is on 
a gun-metal shell on which are fit cast-iron bearing 
blocks fixed to the motor frame. A grooved ring 
formed of plates fitted together on a cast-iron centre 
keyed to the shaft forms the revolving armature. 
The armature, drum-wound, is fitted with copper 





bars placed in the grooves and united so as to esta- 
blish a short-circuit winding. 

For motors above 8 horse-power the armature is 
fixed, and the inductor made to revolve. The fitting 
of the movable part is similar to that of the motors 
above described, but the winding is different. The 
inductor is drum-wound and receivesthree-phasecur- 
rents through the intermediary of rings placed on the 
shaft and metallic brushes. The armature is drum- 
wound and two-phase in order to attenuate the 
variations in elements in the various positions of 
the inductor with regard to the armature. The 
grooved plates, as with the small motors, are fitted 
together direct on a cast-iron shell bolted on the 
frame which carries also bearer blocks, the bases of 
which are placed concentric with the shaft. 

For starting with an element superior to the 
normal, without occasioning the intensity to reach 
an excessive figure, liquid rheostats are inter- 
posed in the two-phase circuits of the armature. 
Increase in speed is obtained by diminishing 
the liquid resistance progressively, and when the 
normal speed is obtained a special arrangement 
places the armature coils in short circuit. 

The complete series consists of three-phase motors 
from ;§th of 1 horse-power to 120 horse-power ; 
the efficiency and power factors are high. For 
instance, the 3 horse-power machine has an efli- 
ciency of 80 per cent., and as power factor, 75 per 
cent. in full load, with a slip of from 4 to 5 per 
cent. 








AFFAIRS IN KOREA. 


For some time past so much attention has been 
given to affairs in northern and central China, that 
the country which was, to a very large extent, the 
cause of all the disturbances has been overlooked. 
Recent events in Korea have been of considerable 
importance, not simply from a political, but also 
from a commercia] and industrial point of view, 
and it will be found that they are closely connected 
with the general policy of Russia with regard to 
China. They are, therefore, deserving of some 
attention. 

It will be remembered that after the war with 
China, the Japanese endeavoured to carry things in 
Korea with a very high hand, and consequently by 
their want of tact and diplomatic skill they lost 
practically all the influence which they had acquired 
in consequence of the war. The Japanese Minister 
had presented a long list of very drastic reforms to 
the King and secured the assent of the Council to 
them, but although the Koreans nominally agreed, 
the reforms for the most part only existed on paper, 
and the Japanese, after the retrocession of Liao- 
tung, which made the control of affairs in Korea of 
less importance to Japan, did not attempt to enforce 
them. As Japanese influence decreased, Russian 
activity increased, and in the resulting struggles 
the Queen was murdered and the King took refuge 
in the Russian Legation, where he remained for 
more than a year. 

The Japanese were chagrined to find that the 
Russians by their clever diplomacy had been able 
to displace them and to a large extent secure 
the advantages for which they had spent both blood 
and treasure. The Russians, with their usual 
diplomatic adroitness, did not attempt to interfere 
much in the internal affairs of the country, but 
contented themselves by providing a number of 
Russian military instructors, and making an agree- 
ment with Japan not to station more than a certain 
number of troops in the peninsula, and these 
simply for the purpose of keeping public order. 
Gradually, however, they endeavoured to control 
the financial arrangements of the country, and to 
displace Mr. McLeavy Brown, a member of the 
British Consular Service, from the position of 
Financial Adviser. Mr. Brown had done good 
work in bringing the financial resources of the 
country into shape, and in exercising a sharp con- 
trol over the expenditure ; but for this latter reason 
he was not popular with the officials, for he pre- 
vented them from obtaining the systematic pick- 
ings to which they had been accustomed from time 
immemorial. The Russian official who was ap- 

inted was ignorant of Chinese, and inexperienced 
in Korean ways, and, it is stated, even went so far as 
to distribute among the officials of his department 
the amount of the salary which he drew from the 
Korean Treasury. This was agreeable enough to 
those in office, but there were others—students 
who had been in America, and officials out of office, 
for the most part, who knew what all this meant, 
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and they formed an association called by the name 
of Independence Society, and took every opportunity 
of protesting against the growth of Russian in- 
fluence. The consequence was that popular hos- 
tility against Russia was shown in a very marked 
manner in various ways. The Independence 
Society presented a memorial to the Emperor pro- 
testing against the continued concessions to Russia, 
and the Foreign Minister replied that it ‘‘ made 
his heart feel good” to hear such a communication, 
but declared that he was unable to withstand the 
demands of Russia. The discontents resolved to 
strengthen his hands by a popular demonstration, 
which was held in the open air, and which was 
attended by some thousands of people, and the 
policy of Russia was vigorously denounced. 

The next step shows that Russia is too good a 
diplomatist to seem to be in too great a hurry to 
obtain its object. M. de Speyer, the Russian 
Minister, made a report on the situation to St. 
Petersburg, and in return he received instructions 
to make a vigorous remonstrance to the Korean 
Government. That document is a diplomatic 
curiosity. After referring in sarcastic terms to the 
idlers claiming to be gifted politicians who had 
been creating disturbances and opposing Russian 
influence, he stated that this state of affairs had 
caused great surprise to his Imperial Sovereign the 
Emperor of Russia. At the request of the Korean 
Government, he said, the Russian Government 
had sent military instructors to drill the soldiers, 
and soldiers to guard the palace, as well as 
an adviser for the Finance Department, and 
he protested that the only object was to help 
Korea as a neighbour, and to strengthen her inde- 
pendence. It was evident, however, that the 
Korean Government did not appreciate the good 
intentions of Russia, and, in fact, prevented her 
from accomplishing the advantages and beneficial 
results which she intended. Therefore, he was in- 
structed to inquire whether Korea still desired to 
be benefited by Russia’s help or not, and if the 
military instructors and financial adviser were not 
considered necessary, they would be withdrawn, 
and headded significantly that ‘‘ your Government 
must maintain your independence in the future, 
according to its ability.” This last clause was evi- 
dently written with the intention of alarming the 
Emperor and his Cabinet by the threat of the with- 
drawal of Russian support, but it failed in its pur- 
pose. Strengthened by the popular demonstrations 
against Russia the Korean Government replied 
thanking the Russian Government for the assist- 
ance given and the goodwill hitherto shown, but 
stating that it was considered best, that in future 
all matters relating to the Army and finance should 
be directed and managed by the Koreans them- 
selves, no foreign officers or advisers being em- 
ployed. This reply was wired to St. Petersburg, 
and a day or two later the Korean Government was 
informed that the Russian Government was glad to 
learn that Korea could now maintain her inde- 
pendence without assistance, and the advisers and 
instructors would forthwith be withdrawn. 

We may rest assured that Russia did not 
give up control in Korea without considering 
the general position in the Far East. Probably 
she thought that by doing as she did she would 
conciliate Japan, and be allowed a free hand in 
Manchuria; and that when she had firmly con- 
solidated her power in that part of the country, 
Korea would not give much trouble, whatever may 
turn up in the future. It is stated that since the 
events above mentioned a convention has been con- 
cluded between Russia and Japan, by which Russia 
has agreed not to impede Japanese industry and 
commerce in the interior of Korea, and each empire 
ep itself to obtain the consent of the other 

efore sending its subjects into the country. It is, 
moreover, stated that the Japanese have acquired 
the Seoul and Chemulpho Railway, for which a 
contract had been given to an American company, 
and that they are endeavouring to obtain conces- 
sions for a number of industrial undertakings. Little 
is yet known of the resources of Korea, but she is 
now in contact with a sufficient number of forces 
to prevent her remaining isolated as she has hitherto 
done, and her industry and commerce are certain 
to increase in importance. We will, from time to 


time, note their development ; and the facts which 
we have given above will help our readers to under- 
stand the actual condition of affairs. 

From the last report by Consul-General Jordan, 
we learn that already much progress has been made 
It increased from about 


in the foreign trade. 


12? millions of dollars in 1896, to 23$ millions in 
1897, or a rise, taking into account the reduced rate 
of exchange, from 1,391,0001. to 2,375, 0001. sterling. 
It is therefore evident that Korea is well worth 
looking after as a market for European mer- 
chandise, and a source of supply of Eastern pro- 
duce. The import trade is very similar in its 
nature to that of the ports of Northern China, and 
it is somewhat amusing to learn that one of the 
difficulties of trade is the impossibility of keeping 
pace with the ever-changing fashions of the Koreans, 
once the most conservative of peoples. They have 
a great taste for bright and fancy colours, and, 
where they can afford it, they appreciate a good 
article and are fastidious about their dress. Last 
year there was a gratifying increase in British 
imports, and of Manchester goods alone there is 
annually 300,000/. worth taken, a figure which is 
likely to be very considerably increased with better 
means of communication, new treaty ports, and the 
improved purchasing power of the population. 
Engineering projects are becoming common. In 
addition to the railway above mentioned, and which 
is making rapid progress, and is expected to be 
open for traffic by the end of the present year, a 
French Engineer has completed a survey of a pro- 
posed railway from Seoul to Wiju, on the Chinese 
frontier ; under purely native auspices, “a smal] 
line is being started in the neighbourhood of Fujan ; 
a German firm has obtained a concession for the 
working, within an area of 130 square miles, of the 
gold in which Korea is believed to abound, and of 
which even with very primitive methods it now 
exports a considerable quantity. Four banking 
establishments now do business in Korea, the 
Hong Kong and Shanghai Bank and the Russo- 
Korean Bank being the last comers. A beginning 
has been made of organised postal and telegraph 
systems, the streets of Seoul are now lighted with 
kerosene lamps which the householders are obliged 
to erect in front of their houses. It is stated that 
this illuminant has worked a veritable revolution in 
Korean village life, every cottage possessing its 
Japanese lamp, fed, as a rule, by American oil, 
which is rapidly displacing the Russian import. 
An electric street tramway company has been 
started, under native auspices, in the capital, and 
has entered into a contract with an American 
syndicate for the construction of the road and 
supply of the plant. The roads are being much 
improved, and bicyles are now largely used by 
foreigners and natives in a city which, twenty years 
ago, was almost as little known to the outside 
world as Lhassa itself. Whether all these changes 
will improve the general social conditions of the 
people is a question which only time can answer. 
At present we are told that there are probably few 
countries where the things of this world are more 
evenly distributed than is Korea; if there is little 
wealth, there is practically no pauperism, or, at 
least, none that obtrudes itself upon the public. 
It will be interesting to note, as time goes on, 
whether Korea will become another Japan and 
a powerful factor in the complex evolution which is 
going on in the Far East. 








PENARTH DOCKS. 

Tue Penarth Docks are, as is pretty well known, 
leased and worked by the Taff Vale Railway Com- 
pany, of which Mr. A. Beasley is the general 
manager, and Mr. T. Hurry Riches is the mecha- 
nical engineer. They are of more importance than 
many persons, not acquainted with the west, are 
apt to think, for over 2? million tons of goods 
were shipped from them during 1896, while the 
shipments for 1897 were expected to exceed 3 
million tons. When it is remembered that during 
the previous year the amount of shipping cleared 
from either London or from Liverpool was 
under 84 million tons, it will be seen that 
Penarth has some claim to consideration. Of 
course the larger part of this tonnage is made 
up by coal, for the handling of which there are 
special mechanical appliances. There are 14 high- 
level tips, of which three are specially designed 
for tipping above the level of rails as well as below. 
Modern ships are so high-sided that provision has 
been made to raise the cradles by hydraulic lifts to 
47 ft. above water line. For all tipping below 
ordinary level the weight of the coal forces the 
high-pressure water back into the accumulator, 
and thus effects a considerable saving. On these 
tips, at the time of our visit, and doubtless the 








coal per hour had been dealt with than on any 
other tips in the district. The quantity tipped 
was 720 tons in an hourand a quarter, a proportion 
of this being above level, the coal having to be 
lifted until the ship was brought down in the 
water by her cargo. These tips are fitted with 
an autibreakage box, which is self-acting, the 
discharge being effected at the right moment 
by an adjusting chain, which tightens and causes 
the box to open. The advantage of this arrange- 
ment with the friable Welsh coal will be apparent 
to all marine engineers. The box closes by gravity 
on rising, a detail which has considerable influence 
on the time occupied, as the box is always ready to 
be filled. The whole action of the tip is governed 
by an endless chain, which passes round the cradle 
so that the manipulation can be effected by one 
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man on the cradle. The coal-loading apparatus 
described by Mr. Wrightson in his paper read at 
the Cardiff meeting of the Iron and Steel Insti- 
tute last year, will also be remembered in con- 
nection with this matter. It may be added that 
the docks not being supplied with a reservoir for 
sey of water, large centrifugal pumping engines 
have been furnished, and these will raise the level 
1 ft. per hour over the whole area of 23 acres. 

The illustrations we give on the present page and 
pages 72 and 73 show a clever piece of engineering 
carried out by Mr. Riches in connection with the 
entrance to the Penarth Dock. The opening to 
the dock is 60 ft. and the coping 41 ft. above sill, 
whilst the rise and fall is excessive, being over 
38 ft. at times. Under these circumstances it will 
easily be understood that the gates must be stout, 
and iron gates were put up when the dock was 
made. There is to the docks an entrance basin 
with a single pair of gates, but these are fitted 
on the outside with sea gates to protect the main 
gates on occasion from heavy waves and excessive 
tides. These outer gates, however, are very rarely 
used. The area of the basin is 3 acres, and 
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extent, and which leads to the dock proper. Some 
time back it was found that the gates were de- 
teriorating so much that they must soon require 
repairing, and this set Mr. T. Hurry Riches a some- 
what difficult task to carry out, as it was desirable 
to effect the repairs without stopping the traffic, 
and thus forcing the dock’s customers to seek 
other fields. Two things had to be done. One was 
to replace the timber sills of the two pairs of outer 
gates, and repair the iron roller paths of these 
gates, after which the inner gates had to be re- 
placed. As a matter of fact, all the gates have now 
been replaced. 

To get at the bottom of the gates and the roller 
paths, which of course is the lowest part of the work, 
the following plan was followed. The tide did not 
ebb sufticiently low for any length of time to enable 
the work to be done without keeping back the water, 
and, therefore, a pair of shallow timber dams, 
packed intermedially with clay, were constructed 
and fixed down, being held in position by lugs and 
bolts attached to the walls on either side. These 











are shown in Figs 1, 2, and 3. There was also a 
movable shoot to take away drained-in water 
by means of centrifugal pumping engines at the 
bottom of the dock, as shown. The gates to be 
operated upon were thus between two dwarf dams. 
One dam was on the apron on the inside, and was 6 ft. 
high, and those placed on top of stone sills were 
2ft.6in. Their height gave 34 hours’ work per 
tide before the dams were overflowed. As soon as 
the tide ebbed clear of the top of the dam pumping 
was commenced, and it took 16 to 18 minutes to 
clear the space of water. Work went on tide after 
tide night and day until the operations were finished, 
it taking about three months to complete both 
pairs of gates. The work consisted of taking out 
the old timber sills and putting in new greenheart, 
and also changing the sluices and frames, the wing 
rollers, and the carrying rollers on the points of the 
gates. Defective rivets and bolts at the bottom of 
the gates were also replaced. Figs. 4 and 5 show 
in enlarged detail the ends of the holding-down 
blocks, the former being a section ; Figs. 6 and 7 
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show respectively a sectional elevation and a half- 
plan of the pump suction. Fig. 8 shows pipe con- 
nections. Figs. 9 and 10 show the arrangements 
for repairing or renewing the bottom guide rollers, 
under which the chains for opening the gates 
passed. It will be seen that the bottom opening 
of the chain race is closed by a cover made tight by a 
felt grummet. Figs. 11 and 12 show enlarged details. 

The work being done on one pair of gates, the 
dams and the shoot were shifted so as to utilise 
them for the adjoining pair, when similar operations 
were carried out. The three months mentioned as 
being occupied by the work, included the time re- 
quired for both pairs of gates, but as neap tide did 
not ebb low enough to clear the dam, not more than 
half the number of tides could be worked. The 
available depth of water for draught of ships pass- 
ing was reduced 2 ft. 6in. for the time being, but 
this, as it happened, did not stop any ships that 
wished to pass. As shown in Figs. 1 and 2, the 
boilers were placed on the quay wall, but the pumps 
were submerged every tide. Water was let in by 
opening the sluices. The dams were double sheet 
with 12-in. timber. When it was required to move a 
dam it was shifted bodily, the clay being taken out 
so that it could be easily floated to its new position. 
The middle dam, however, remained in the same 
position throughout the job. 

The entrance having been made good, the next 
point was to change the lock gates, which had been 
long inuse. With sound outer gates it was possible 
to use the basin as a lock, and Mr. Riches accord- 
ingly first shifted the inner lock gates. The manner 
in which this was effected is illustrated by Figs. 13 
and 14, which show the method of slinging the gate 
and attaching the pontoon presently referred to. 
Figs. 15, 16, and 17 are enlarged views of the sheer- 
legs ; the old rails used as ballast, however, are not 
shown in position in the latter views. Figs. 18 
and 19 show the method of getting the gates out of 
the water and up on to the land for repairs. Fig. 
20 shows a detail of the stop used when lowering 
the gate. 

The method of operation was as follows: First 
a pair of old egg-end boilers were provided 
and made into a pontoon. These answered the 
purpose admirably, as it did not matter so much if 
they were dragged under water through mishap or 
a rapidly rising tide, under which circumstances 
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barges would have been sunk. Next a gantry on 
two pairs of sheerlegs, as shown in plan in Fig. 14, 
were provided. There were adjusting screws on 
each sling or tackle, so as to keep the gates perfectly 
upright. This tackle was also required when put- 
ting the new gates in. As a considerable amount 
of water leaked in, all above water was made quite 
tight. After this, to drive the water out and keep 
it from again entering, air was pumped in anda 
pressure maintained sufticient for the purpose, this 
being necessary not only when lifting the gates, but 
when carrying them along the dock to where they 
were landed. The gates were not quite buoyant in 
the lower portions, about 40 tons additional buoy- 
ancy being required to keep them clear of the sills. 
It was for this purpose the pontoon was provided. 
The first operation was to lift the gates so that the 
bottom would clear the sill. This was done by the 
tackle on the sheerlegs, as shown. The chain from 
the pontoon was then attached by a diver to claws 
placed under the gate, so as to afford easy attach- 
ment. The top of the gate had to be pulled over 
by a crab on the opposite dock wall to get room to 
wap the floating pontoon at the back, as shown in 

‘ig. 13. The pontoon chain being attached, the 
bottom of the gate was gradually raised by means 
of a lifting screw on the pontoon, as shown. There 
were, however, first inserted under the gate, when 
lifted by the tackles, blocks of timber which were 
loaded to keep them down. The gate was lowered 
on to these blocks, and when it was pulled forward 
by the crab it tilted on the blocks and thus cleared 
the wall and the sill. The screw on the pontoon 
being tightened up as close as possible, the gate was 
floating by its own buoyancy in the upper part, and 
by the assisting pontoon in the lower portion, and 
was then towed to the end of the dock. 

The next problem was to land the gate on the 
end of the slopes at the far end of the docks where 
the work was to be carried out. Ways were laid 
down on the slope, as shown in Figs. 18 and 19. 
The lower end of these ways was hinged, and a 
cradle was arranged for carrying the gates, and this 
cradle was run down on the ways. The hinged end 
of the ways approximated to the slope at which 
the gates floated, and the cradle was naturally on 
the same slope. The cradle being at the lower 
end, the gate was floated against it, and chains 
being attached, the whole was pulled up the slope. 
Rather above the level of the quay there was 
another hinge in the ways, and this enabled the 
front end of the gate to be pulled down, thus 
bringing the latter to a horizontal position. <A 
new pair of gates had in the meantime been made, 
and these were put in place by reversing operations 
above Suaiaiat. Other gates have since been 
changed in an exactly similar way, in every case 
without interfering with the working of the docks. 

During the time the gates were out, the roller 
paths were adjusted by divers, and by making 
sucker dams to place on the walls (see Figs. 9 to 
12, page 71) new wing rollers of the gate chains, 
for opening and closing the gates, were put in. The 
faces of the walls and brackets were also made good 
by aid of these dams under 27 ft. water, thus 
effecting a considerable saving over what would be 
required if working with the diving bell, even if 
the operations could have been carried on at all. 

The contractors for this work were Messrs. 
Handyside and Co., of Derby, and the Thames 
Iron Works, Mr. Hurry Riches making the 
necessary arrangements for designing the work 
and directing the operations. 





THE ARGENTINE CRUISER ‘‘GENERAL 
SAN MARTIN.” 

THE cruiser General San Martin, lately added to the 
Argentine Navy, is illustrated on page 80. This vessel 
was constructed and completely finished by Messrs. 
Orlando Brothers in their dockyard at Leghorn. Her 
principal dimensions are as follow : Length between 
perpendiculars, 100 metres (328 ft.); m, 18.71 
metres (61 ft. 10 in.); depth moulded, 12.19 metres 
(40 ft.); mean normal draught, 7.10 metres (23 ft. 
34 in.); displacement, 6882 tons. The hull is of 
Stemens-Martin steel with a double cellular bottom, 
divided by numerous watertight compartments and 
by numerous watertight transverse bulkheads into 
fifteen main watertight compartments. 

The protection consists of an armoured belt 2.75 
metres (9 ft.) in depth, of a maximum thickness of 
150 millimetres (5.90 in.), extending right fore and aft, 
and 6 ft. below the load water-line. In the central 
part of the ship this side armour is increased up to the 
upper deck, forming a redoubt which is closed in at 
the two ends by armoured bulkheads 120 millimetres 








(4.72 in.) in thickness, and extending from the lower 
to the upper deck. The turrets of the large guns are 
within the redoubt thus formed, as well as the broad- 
side quick-firers shown in both the engravings. An 
armoured deck of turtle-back form, and of the mean 
thickness of 37 millimetres (1.46 in.), runs from stem 
to stern. The upper deck, within the redoubt, is also 
covered with a plate 40 millimetres (1.58 in.) thick, 
while the lower deck outside the redoubt has one plate 
20 millimetres (0.79 in.) thick. For the length of the 
engine and boiler-rooms the double-bottom construc- 
tion extends up the side of the ship to the underside 
of the armoured deck, and from this point to the gun 
deck there is a cofferdam at each side. The nickel- 
steel plates used for armour were manufactured by 
the Societa degli Alti Forni Fonderie e Acciaierie at 
Terni, with a special process of cementation similar to 
Harvey’s. 

The armament of the General San Martin is as 
follows: Four guns of 203 millimetres (8 in.) calibre, 
situated in pairs on two revolving armoured turrets, 
102 millimetres (4 in.) thick, at the end of the redoubt, 
with the very wide angle of training of 274 deg. ; 
ten guns of 152 millimetres (6 in.) arranged in bat- 
tery on the redoubt, with an arc of 110 deg., the 
fore-and-aft guns being able to fire in the line of keel ; 
six guns 120 millimetres (4 ft. 7 in.) on the upper 
deck, the central weapons having an arc of 130 deg., 
the bow and stern guns 155 deg., and firing in the line 
of keel. Twelve guns of 57 millimetres, ten Maxim 
machine guns of 37 millimetres, two landing guns 75 
millimetres, two landing mitralleuses of rifle calibre, 
and four torpedo tubes on the broadside on the lower 
deck for discharging 18-in. torpedoes. Most of the 
artillery was furnished by Messrs. serge of Poz- 
zuoli, and is all according to the latest models, wire 
construction, single movement pedestal mounting with 
quick double electric or percussion firing. Whitehead, 
of Fiume, furnished the torpedo-launching tubes for 
firing with cordite. 

The magazines are very large, the various kinds of 
projectiles and charges and cartridges being arranged 
in separate rooms. The ammunition service, studied 
by Messrs. Orlando with the greatest care, together 
with the arrangement and distribution of the pro- 
jectiles, is sulooned by 16 vertical and inclined 
elevators of a special type, constructed according to 
the designs of Messrs. Orlando, and furnished, along 
with their hand and electric motors, by the Societa 
Nazionale delle Officine di Savigliano, of Turin. 

Electric motors for the service of the turrets, com- 
bined with hand and — regulating gears, insures 
rapidity in working and instant stopping. 

The crew consists of 500 men and 40 officers. The 
Admiral’s apartment includes a state-room and adining- 
room. The officers’ mess-room is in carved wood and 
inlaid in the Italian style. The ventilation of all the 
rooms is by a distribution of ventilating tubes and 
other mechanical apparatus. 

The electric plant for illumination and transmission 
of energy for the service of the artillery and projectors, 
consists of five compound - wound dynamos of 300 
amperes and 80 volts, coupled to vertical compound 
tandem engines furnished by Franco Tosi, of Legnano. 
Two are arranged over and two under the armoured 
deck. The dynamos are interchangeable. There are 
700 lamps and four reflectors of 16 lamps for over- 
board illumination during coaling ; five projectors of 
Schuckert’s type with parabolic mirrors arranged 
as follows: One on the mast of 750 millimetres 
(29.5 in.) with 360 deg. range of view; four of 600 
millimetres (23.62 in.) in the battery with 180 deg. 
range. The foretop search light is to be operated 
from a distance by electric motors. 

The propelling machinery, furnished by the Societa 
Industriale Napoletana Hawthorn Guppy, of Naples, 
consists of two sets of triple-expansion vertical en- 
gines with three inverted cylinders of 1.04 metres 
(42 in.), 1.610 metres (63.38 in.), and 2.360 metres 
(82.91 in.) diameter and 1.17 metres (46 in.) stroke. 
The high-pressure cylinder has a piston valve, the 
others ordinary slide valves, and Joy’s assistant 
cylinders. The cylinders are all steam-jacketed. The 
slide motion is with double bar links on the Stephen- 
son system, and the starting motion includes steam 
and hand independent apparatus. The two main 
condensers, of gun metal, have a cooling surface of 
16,000 square feet. The circulation water is provided 
by two centrifugal pumps of 1.22 metres (48 in.) 
diameter, driven by independent compound engines. 
They have each of them an auxiliary air pump. The 
two single-acting main air pumps, with cylinders 
686 millimetres (27 in.) in diameter by 533 millimetres 
(21.78 in.) stroke, are driven by side levers from the 
intermediate cylinder crosshead. Two main Worth- 
ington feed pumps draw from hot wells or from the com- 
partments of the double bottom fitted as fresh water 
tanks. Two centrifugal ventilatorsof 1.22 metres(48in. ) 
diameter are fitted for ventilating the engine-rooms. 

The two propellers are of gun-metal, each with four 
blades, and have a diameter of 4.876 metres (16 ft.) 
and a pitch of 7.190 metres (23 ft. 7 in.) 

Steam is provided by two groups of four boilers 





situated abaft and forward of the engines. The com- 
munication is through a tunnel fitted with watertight 
doors. As in the engine compartment there is a 
centre line longitudinal watertight bulkhead, so that 
each pair of boilers are in a separate compartment. All 
the boilers are single-ended, the four forward boilers 
and the first two abaft the engines having a diameter 
of 4.74 metres (15 ft. 64 in.) with four Fox’s furnaces 
1.019 metres (39 in.) diameter. The total grate surface 
is 72 square metres (775 square feet), and the heating 
surface 1997 square metres (21,427 square feet). The 
steam pressure is 155 Ib. to the square inch. For the 
forced draught every boiler is provided with an under- 
grate blowing centrifugal ventilator, while steam 
elevators and hydraulic ejectors perform the ash ser- 
vice. The two funnels have a diameter of 2.438 metres 
(8 ft.), with a height of 22.90 metres (75 ft.) from the 
grate level. 

Four Worthington auxiliary feed pumps of 127 milli- 
metres (4.99 in.) diameter are placed in the boiler- 
rooms, and two of similar size for the bilge, and two 
of 178 millimetres (7 in.) diameter for the fire service. 

There is an auxiliary boiler, 2.43 metres (8 ft.) in 
diameter, arranged on the armoured deck ; it has two 
furnaces with a grate surface of 25 square feet, while 
it has a heating surface of 629 square feet, and works 
at 155 1b. pressure. 

The bunkers are arranged on and beneath the 
armoured deck, and have a respective capacity of 
673.2 and 638.4 metres, in all 1311.66 metres (about 
46,300 cubic feet). 

Amongst the auxiliary machinery on board is a 
380-millimetre (15-in.) Worthington steam exhaust 
pump, two Yaryon distillers, each with a capacity of 
30 tons of water per 24 hours ; several Dawton service 
and fire pumps ; a vertical double-cylinder engine, 300 
millimetres (11.18 in.) in diameter, for the anchor ser- 
vice, acting independently ; three large windlass heads 
and a central capstan; a double independent service 
of steam-steering engines, arranged under the armoured 
deck in two compartments, a two-cylinder mooring 
winch with 228 millimetres (9 in.) cylinders, and a large 
workshop for repairs, the machinery being driven by 
electric engines. We may also note the landing gear 
for 152-millimetre guns, those for the torpedo maneu- 
vring, the electric gear for transmission of the orders 
to the artillery, the electric gear (Molinari’s system), 
showing the engine revolutions, all of them arranged 
on the conning bridge and in the armoured turret. 

The General San Martin has 10 boats, of which two 
are steam cutters and four lifeboats, all to be worked 
by steam derricks and davits. There is a mooring 
winch provided with suitable drums for wire cable. 
All the gear was submitted by Messrs. Orlando to 
severe tests, under the survey of a commission of Ar- 
gentine officers presided over by the Commander Sir 
Manuel José Garcia, and before by the Comodoro 
Martin Rivadavia, who signed the contract of this 


ship. 

The trials of the artillery took place on February 2, 
3, 4, and 5 at Spezia, under the control of the Royal 
Italian Navy, and with the assistance of Argentine 
officers, and the results proved most satisfactory. 
Neither the ship nor the inside fittings underwent 
the slightest damage during the firing of the power- 
ful artillery, and the solidity of the construction, as 
well as the great military value of the ship, was 
thereby well tested. Equally satisfactory proved the 
trials of illumination, of the firing of torpedoes, and 
the working of the projectors, as well as those of the 
electric firing of the guns, which executed a simul- 
taneous firing of eight guns, say five guns of 152 
millimetres and three guns of 120 millimetres from 
the same side, without causing the least damage to 
any part of the ship. 

Three speed and engine trials were carried out under 
the direction of the naval architects and mechanical 
engineers, Messrs. Giuseppe and Salvatore Orlando, as 
representatives of their firm, and of Mr. Fowley, 
representing the firm HawthornGuppy. The ship was 
entrusted to Commander Cap. Chiodo, under the 
control of the Argentine Commission, presided over by 
Commander Manuel José Garcia, who, owing to the 
excellent results obtained, considered these three pre- 
liminary trials as definitive and conclusive. 

The first six hours’ natural-draught trial took place 
on February 8, on the following course, viz., Scoglio 
Ferale-Torre Guardiola, 2.20 nautical miles of the 
beautiful Gulf of Spezia. The medium draught of the 
ship was 7.155 metres, somewhat in excess of the 
normal. 

The sea was “agitated,” there being a strong north 
wind blowing. The result was as follows, viz. : 


Mean speed ... 18.071 knots 
Maximum speed 18.439 ,, 
Mean revolutions 93.87 
Maximum revolutions... 95.5 
Mean indicated horse-power 8285.8 
Maximum indicated horse-power 8832 
Slip of propeller __... Ee ... 17 percent. 
Coal consumption per indicated 

horse-power J aes oe, OURS eg, (1:77 Ib.) 
Mean pressure in the boilers 144.2 lb. 

»» at the valve chests ... 139.86 Ib. 
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The second trial at progressive speeds, from 10 to 
18 knots, took place on the course Scuola-Tino (1.005 
nautical miles), off the Gulf of Spezia, on February 16, 
and served to trace the real speed curve and to ascer- 
taia the slip of the screws. The mean draught of 
7.131 metres was also in that instance in excess of the 
normal one, while a slight west-south-west wind kept 
the sea rather rough. The depth of water, which is 
shallow, evidently influenced the speed adversely. The 
results obtained were from 


10.021 knots up to 18.17 knots. 

48.3 revolutions up to 92.84 revolutions. 

1124.47 i.h.p. up to 8285 indicated horse-power. 
Slip, 10 to 17 per cent. 

In the two hours’ forced-draught trial of March 22 
on the original course of 2.2 miles—with a mean 
draught of 7.12 metres—the mean speed of 19.68 knots 
and the maximum speed of 20.06 knots was obtained 
with 104 revolutions and 12,436.5 indicated horse- 
power. The air pressure was on the average 25.6 
millimetres (lin.) of water, while the contract per- 
mitted 40 millimetres (1.6 in.) Not the slightest 
damage occurred either to the engines or the boilers, 
which maintained the almost constant pressure of 
148 lb. It is noteworthy that during the trial the 
regulating valve maintained the same opening, and 
that among the steam jackets, only the high-pressure 
one was supplied with steam. There was no serious 
vibration, and all went on, as in the preceding trials, 
with the greatest regularity. In consequence of such 
good results, the Argentine Commission expressed to 
Messrs. Orlando their highest satisfaction. The designs 
of the hull are by Mr. Masdea, inspector of the Royal 
Italian Navy. The modifications relating to the 
armament were studied and executed by Messrs. 
Orlando, agreeably to the wishes expressed by Como- 
doro Martin Rivadavia, of the Argentine Navy. In 
the same dockyard at Leghorn is now in an advanced 
stage of armament another armoured cruiser, the 
General Belgrano, also for the Argentine Government. 





FRENCH STEAM NAVIGATION. 

Tue great French Steam Shipping Company, known 
as the Messageries Maritimes, gave its shareholders a 
dividend at the rate of 5 per cent. per annum for 1897. 
This is, of course, the substantial tangible fact esta- 
blished in connection with the past year’s working. 
The fleet, stores, premises, tools, &c., of the company 
stood in the books at the close of 1897 at 6,662,022/., 
against which a redemption fund had been formed at 
the same date to the aggregate amount of 2,971,017. 
The amount at which the fleet stood in the books at 
the close of 1897 exhibited an increase of 389,816/. last 
year, two new steamers having been brought into ser- 
vice in the course of the twelve months. Only one 
vessel was struck out of the list of steamers 
owned by the company last year, viz, the Nerthe. 
The vessels added to the fleet last year were the 
Laos and the Dupleix. At the close of last year 
the company had five steamers in course of con- 
struction or completion, viz, four at La Ciotat 
and one at La Seyne; one of these new vessels, 
the Sinai, is a large twin-screw cargo-boat intended 
for Indo-Chinese waters. The Indus, another new 
vessel, is now running on the Chinese line; both the 
Indus and the Laos are vessels of an improved and 
successful type, showing great progress as regards 
speed and internal arrangements. Since the com- 
mencement of 1898, the Arethuse and the Amazone 
have been sold out of the company’s fleet, and the 
Alphée will soon follow them. As the company’s 
fleet comprises 60 vessels, the administration has, of 
course, to aim every year at gradually improving its 
steamers. The stores held by the company at the 
close of last year represented a value of 305,656/., or 
28,798/. in excess of the corresponding total at the 
close of 1886. The amount of capital represented by 
new works in hand also increased at the close of last 
year to 77,084/., as compared with 70,753/. at the 
close of 1896. Premises, tools, &c., stood in the 
books at the close of last year at 506,442/., as 
compared with 496,592/. A special sinking fund has 
been formed in connection with this account ; this 
fund stood at the close of last year at 213,793/. 
The securities held by the company last year 
(principally its own obligations) showed a reduc- 
tion of about 280,000/.; this was explained by the 
additional amount expended for works, stores, tools, 
&c, The company sold in the course of last year 5177 
additional obligations, and a reconstitution of its dis- 
posable resources has become necessary in consequence. 
The share capital of the company stands at present at 
~,400,000/., while 90,000 obligations have now been 
disposed of, although 4823 of these had not been issued 
at the close of 1897. The reserve fund formed for 
writing down or redeeming the cost of the fleet stood, 
at the close of last year, at 2,971,017/., as we have 
already stated; this total showed an increase of 
125,903/., as compared with 1896. The fund formed 
for the redemption of the cost of tools, premises, 
plant, &c., also showed an increase of 4935/. last year. 








The insurance fund declined from 339,909/. at the close 
of 1896 to 332,112/. at the close of 1897. The statu- 
tory reserve fund remained at its legal limit of 240,000/. 
The necessity under which the company now finds 
itself making a further issue of obligations is at once 
explained by the fact that during the last 11 years it 
has expended 3,840,000/. in the reconstitution and 
improvement of its fleet. It would not have been 
necessary for the company to issue further obligations 
now if it had not incurred additional responsibilities 
under the last contract concluded with the State; 
these liabilities had the effect of adding 520,000/. to 
the fleet extension and improvement expenditure pre- 
viously contemplated. The Dupleix, the Sinai, and a 
station steamer have been added to the fleet, while a 
new steamer of a large type has been laid down and 
will be ready for service early in 1900. It is proposed 
now to issue 30,000 additional obligations of 20/. each, 
and when this has been done the number of obligations 
outstanding will be 120,000. 

The voyages made by the company last year were 
very similar to those carried on in 1896. The average 
speeds realised last year upon two of the principal 
lines were in excess of the speeds sousetiaed by the 
postal contracts concluded with the Government ; 
they varied from 11.87 knots upon the Colombo 
and Calcutta line to 14.95 knots upon the Australia 
and New Caledonia line. The ordinary speeds of 
the commercial services maintained by the com- 
pany ranged last year between 104 and 11 knots. 
The quantity of goods carried by the company last 
year showed an increase of 25,271 tons as compared 
with 1896. The number of passengers carried by 
the company last year was 150,912, showing a 
reduction of 2899, as compared with 1896. This 
decline was due to a falling off in emigration to Brazil, 
as well as toa reduction in the military contingents 
despatched last year from France to Madagascar. 
The specie and securities carried by the company 
last year showed a decline of 1,720,000. few 
changes of detail were made last year upon the com- 
pany’s lines, although its services generally did not 
experience any important modifications. Upon the 
Atlantic line, voyages between Europe and South 
America are now made fortnightly, while they were 
formerly bi-monthly. Upon the Indo-China line seven 
voyages are now made annually instead of five; the 
steamers running upon the Mediterranean line now call 
at Crete; and the service between Saigon and Haiphong 
has become a weekly one. The whole number of 
voyages made by the company last year was 443, 
representing altogether 948,845 marine leagues, or 
13,419 marine leagues more than in 1896. The average 
distance run by each of the company’s 60 steamers last 
year was 15,814 marine leagues, or 223 marine leagues 
moré than the corresponding average attained in 
1896. The company proposes to increase the number 
of the excursions and cruising voyages. The com- 
pany’s service was maintained without any serious 
accidents in the course of 1897, but the under- 
taking had to contend with two extremely unfavour- 
able circumstances, viz., the financial and commercial 
crisis in Brazil, and famine and plague in India. In- 
creased receipts in connection with the Mediterranean 
and Australian services compensated, to some extent, 
for the loss occasioned by Brazilian and Indian diffi- 
culties. On the other hand, the working expenses 
showed a considerable increase last year, higher rates 
current for coal having alone swelled the outgoings by 
49,600/,; additional transit charges had also to be paid 
by the company’s steamers passing through the Suez 
Canal. All this explains the reduction of the com- 
pany’s dividend for 1897 to 5 per cent. per annum, as 
compared with the 6 per cent. per annum which the 
proprietors were in the habit of receiving a few years 
since. Including a reliquat of 1181/. brought forward 
from 1896, the gross revenue of the company last year 
from all sources was 2,472,345/.; the working expenses 
of the year were 2,291,347/., leaving a profit of 180,998/. 
The obligation service absorbed 57,930/., leaving a 
balance of 123,168/. available for dividend. The 5 per 
cent. dividend absorbed 120,000/., leaving 3168/. to be 
carried to the credit of 1898. 








LAUNCH FOR THE RUSSIAN 

GOVERNMENT. 

Ox Monday last a trial was made of an electri: 
launch, built to the order of the Imperial Russian 
Ministry of Marine, by the Vril Launches Company 
of St. Helen’s and Cowes, Isle of Wight, the London 
offices of the company being 19, Coleman-street, E.C. 
The boat is an open launch 32 ft. long, 8 ft. wide, and 
3 ft. 3in. deep. She has a double skin of mahogany, 
and all the Bttings are of gun-metal nickel-plated; 
indeed, no expense seems to have been spared in the 
construction and finish of the little vessel, which is a 
remarkable example of the boat-builder’s art. Perhaps 
the excessively high polish of the woodwork savours 
more of the cabinet-maker than the boat-builder— 
though that is a blemish that will soon cure itself, and 
the unnecessary nickel-plating of gun-metal knees and 
fittings is by no means pleasing to the nautical eye, 


ELECTRIC 


and, indeed, gives the boat a tin-can ap ‘ance, far 
inferior to the warm hue of good solid gun-metal. 
The launch is intended for the Russian Lakes, so no 
doubt the appearance will not matter much, and it is 
but fair to say that the superfine finish does not cover 
up flimsy work, the boat appearing well and strongly 
built throughout. 

The machinery consists of a 7000-watt motor sup- 
lied with current by 40 E.P.S. Faure King accumu- 
ators, the latter being fitted in specially designed 
watertight and acid-tight ebonite boxes, which are 
placed in the usual position under the seats. The 
vertical type of motor has been adopted, this being 
placed inside a very shiny French-polished box in the 
middle of the boat. 

The field magnets are of cast steel and series-wound 
in two equal circuits. The armature is wound in two 
distinct circuits, and has a commutator at each end. 
— brush gear is of delta metal, carbon brushes being 
used. 

The method of working the machinery is unusual. 
In order to avoid running the batteries in parallel or 
the motor at half voltage, the latter is so arranged 
that it forms what is, in effect, a pair of motors. 
When the boat is started either ah or astern the 
first movement of the controller puts the full battery 
on to the motor, which is connected up so as to form 
practically two motors in series, one field ———s 
and armature winding in series being in series wit 
the other field and armature in series. When 
the controller is put to full speed the motor is 
connected up as two in parallel; that is to say 
one field and armature is in series in parallel 
with the other field and armature in series. The 
object of this arrangement is to do away with the 
method of regulating by either varying the number of 
cells or by putting cells in parallel and series in 
groups, it being undesirable to run batteries in parallel, 
whilst motors are not efficient at low voltage. 

On Monday last a run was made from the Portsea 
Pontoon up Portsmouth Harbour towards Porchester. 
The —e speed at 10 electrical horse-power is 
eight miles an hour, the batteries supplying current 
for four hours at that working. At half-power the time 
the boat would run without recharging would naturally 
be eight hours, and the speed would not be so very far 
short of the eight miles, for the latter is a long way 
over the natural speed of a 32-ft. boat, and the last 
two knots require a deal of extra power. The total 
weight of the machinery is 48 cwt. 

On last Monday’s run the senger capacity of 
boats of this class was well illustrated, there being 
over 20 people on board without at all crowding. 
The electric horse-power developed was about 114, 
there being from 122 to 124 amperes at 70 volts. The 
machinery ran easily and well, and the trip was 
altogether a success. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 30, 1898. 

Durine the past six days large sales of crude iron 
and steel have been so quietly made at cut prices 
that the trade papers have only caught the rumours 
of them. Although the drop was only 25 cents from 
the lowest private rates heretofore quoted in pig iron, 
a few large consumers seized the opportunity to get a 
few wl: supplies. There were also a few large un- 
er Sang transactions in billets at a shaded price. All 
other products are quoted a trifle less, but no contracts 
have been made. The weather is oppressive and many 
mills are entering the period of their summer suspen- 
sion. Shipyard work is overcrowding capacity. Car- 
builders are gathering in business, orders in two weeks 
aggregating 8000 cars. Government work is crowd- 
ing hard, and during the next two months a rush 
of contracts will crowd the shops. Implement _in- 
terests have more work than since 1892. The 
volume of business is larger than then, but for 
some reasons there are evidences of financial strin- 
gency in manufacturing circles. New work inthe way 
of machinery is now filling up the larger establish- 
ments, Plate mills are not soliciting business. 
| Structural mills are taking contracts as fast as pre- 
sented. Very little new business in steel rails, 
though correspondence shows that upwards of 2000 
miles will be laid during the coming six months, 
against 1000 miles for the past six months. Much 
attention is being given to the export trade, and new 
contracts are in sight. The large crops promise 
healthy trade conditions and a renewal of an active 
demand for all that enters into farm needs. The 
question of wages will be amicably adjusted. Ad- 
vances will be conceded wherever possible ; for many 
cases in outside industries 5 to 10 per cent. advances 
have been made, and with a continuance of present 
favourable conditions the advances will be extended. 





PaNnAMA.—The shipping returns of Panama for the 
past year show an increase of 9000 tons as compared 
with 1896. The Pacific Steam Navigation Company is 
having a second steamer constructed for coast trade 
northwards. 
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THE GREGORY HEXAGONAL AUTOMATIC MILLING MACHINE. 
CONN., 


CONSTRUCTED BY MR. JAMES GREGORY, ENGINEER, 

















Fic. 1. 


Tne automatic milling machine, which we illustrate , reciprocating motion, having a slow forward feed 
on this and the opposite pages, forms a striking illus- | and a quick return. The work having been brought 
tration of the tendencies of modern machine practice, | in front of a cutter the latter makes its working 
in which one perceives in every direction an effort | stroke, finishing off one of the hexagonal faces 
directed ened tis reduction of the human element| of the cap. This done, the frame carrying the 
to a minimum. The machine in question is a tool of | spindle on which the cap is mounted is advanced 
the most special character, being intended to perform | another eighth of a turn, bringing the work before 
but one operation on one particular class of work, viz.,| the second of the six cutters. During this ad- 
the shaping of the hexagona! faces of the valve cap} vance, moreover, the spindle on which the work 
shown in Fig. 2. To this end the machine is fitted with | is fixed is automatically rotated on its own axis 
eight vertical spindles, each of which is fitted at the | through one-sixth of a full turn, so that a fresh face 
top so as to receive and hold securely one of the caps | is presented to the new cutter. The series of opera- 
or covers already mentioned. These spindles are| tions already described are then repeated at each of 
carried in a frame having a step-by-step revolving | the remaining cutters, on leaving the last of which 
motion about a vertical axis, and as a spindle} the work is advanced to a position in which an auto- 
passes a certain fixed point, the attendant mounts| matic arrangement shown on the left removes the 
on it one of the caps to be milled. The vertical | finished piece from its spindle and deposits it clear of 
frame then makes one-eighth of a turn, thereby| the machine. The empty spindle is then advanced to 
bringing the work in front. of one of the six separate | station one, where a fresh cap is fixed in position. As 
milling cutters with which the machine is provided. | will be seen, the machine requires but one attendant, 
These cutters are mounted radially on horizontal| who has only to place the work in position, its final 
spindles, and are driven by belting as shown in! removal on es ai being automatically accom- 
Fig. 1. The cutter carriers are, it will be seen, | plished by the machine itself. The whole six cutters 


mounted on V-guides, along which they are given a! are at work at the same time on different caps; so that 
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the rate of completion is very great, the machine being 
— of turning out 350 of the finished caps per 
our. 

Having thus explained the general features of the 
machine, some details of the mechanism employed 
will be of interest. Turning to the vertical section 
of the machine, given in Fig. 3, it will be noted that 
there is a large bevel-wheel at the foot of the machine. 
This runs loose on its spindle, and is driven by a bevel 
pinion from the main shaft of the machine, whilst in 
turn it drives, by means of bevel pinions, the six re- 
maining radial shafts shown in Fig. 4. Belts connect 
the pulleys shown on the outer ends of these shafts 
with the cutter spindles, as already explained. One 
of these shafts, it will be seen, viz., that marked B, 
differs from its fellows, and is not used for cutter 
driving. Its function is to drive by means of the 
worm shown, which, it should be added, is clamped 
to it by a friction. clutch, a wormwheel which is 
mounted loose on the vertical shaft A, or rather on 
the long boss of the elliptical wheel shown above it. 
This wormwheel is mounted solid with the pinion D, 
which gears with another spur pinion C, which is solid 
with the elliptical wheel shown above it. This latter 
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wheel in turn drives a similarly-shaped follower, keyed 
to the vertical shaft A. This latter shaft, being thus 
driven by elliptic gearing, has a variable motion, one- 
half of its revolution being made in about one-fourth 
the time it takes to make the other half; and hence 
provides a means of obtaining the slow feed and quick 
return which it is desired to give to the cutter carriages. 
These latter, as already explained, reciprocate on Y- 
guides clearly shown in Fig. 1, These guides are slotted 
to allow the pins G G (Fig. 3), to pass through and con- 
nect the carriage to the ring H, which lies loose in a 
groove provided in the framing of the machine. A point 
on this ring is connected by a crank and link to the top 
of the shaft A, and hence has a reciprocating motion in 
its groove, witha quick return, which motion it com- 
municates to the cutter carriages by the pins G, as 
already explained. The vertical spindles carrying 


the caps to be operated on are mounted on a castin 
bolted to a sleeve running loose on the  vertica. 
standard I (Fig. 3). At its lower end this sleeve is 
bolted to a starwheel J, shown in plan in Fig. 5. 
This wheel has radial slots into which a pin, carried 
by a crank mounted on the vertical shaft A, can 
engage, and on each new revolution of this shaft 














the star wheel is advanced one-eighth of a turn by 
this pin catching in one of the slots mentioned, and 
carrying the wheel round withit. To steady the wheel 
whilst the cutters are at work, segmental notches are 
cut on it as shown, and into these a segmental disc 
wheel k, partly cut away, fits, when the table has been 
advanced the requisite distance for a new cut. The 
independent motion of the carrier spindles on their 
own axes, by means of which a fresh face is brought 
up to each cutter in succession, will be understood by 
referring to Figs. 3and 6. To this end a spur pinion 
L is secured to the top of the central standard of 
the machine, and with it the pinions of the eight carrier 
mosey are in gear by means of the trains of wheels 
shown in Fig. 6. The relative numbers of the teeth 
are such that when the spindle frame makes one-eighth 
of a turn around the stationary central pinion, each 
spindle is turned independently through one-sixth of a 
revolution. Details of the automatic gear employed 
to remove the finished work are shown in Figs. 7 and 
8. It consists essentially of a fork, Fig. 7, which is 
lowered down over the work by a cam motion operated 
from the vertical shaft A. When in position a rota- 
tion of the long pinion M causes, by means of the 
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screw and toggle joints shown in Fig. 7, first, the 
jaws to close on the work, and then the unscrewing of 
the latter from its support. The fork is then raised, 
when a reverse motion of the pinion M causes the jaws 
of the fork to slacken and deposit the finished cap on 
a carrier N, which is thrust forward by a cam motion to 
receive it. It should be added that, just as the work 
comes under the fork a pawl catching on a small star 
wheel mounted on the carrier spindles (P Fig. 3) screws 
the latter up slightly, and thus eases the work on its 
seat. At the next advance of the machine the star 
wheel is restored to its previous position by the ope- 
ration of a second pawl. The machine is made ad- 
justable, both in height and in other directions, so as 
to accommodate work of different dimensions. Mr. 
James Gregory, of Bridgeport, Conn., U.S.A., is 
oe for the design and construction of the 
machine. 








CoAL AND IRON IN SrpertaA.—In the course of the con- 
struction of the great Trans-Siberian Railway mineral 


deposits of more or less importance have been brought 
to light. It is claimed that 50 seams of coal and 15 iron 
fields have been opened out. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Markei.—In view of the approach- 
ing holidays, business in the pig-iron warrant market 
continued very quiet last Thursday forenoon. About 
10,000 tons of pig iron were dealt in, and prices were 
rather easier, Scotch and Cumberland hematite iron 
giving way 4d. per ton. There was rather more business 
doing in the afternoon, but it was largely of an option 
character. The sales in the afternoon amounted to 
about 20,000 tons, and Cleveland and hematite iron 
each dropped 4d. per ton. The settlement prices were 
as follow: Scotch iron, 45s. 104d.; Cleveland, 403. 14d.; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 50s. 44d. and 50s. 74d. per ton. A very small busi- 
ness was done on Friday forenoon, but the tone was 
firm. Some 5000 or 6000 tons changed hands, and hema- 
tite iron rose 2d. per ton, and Scotch and Cleveland iron 
d. per ton. In the afternoon some 15,000 tons were 
ealt in, and hematite iron was again further advanced 
in price. The settlement prices were 45s. 104d., 
40s, 14d., and 50s. 74d. per ton. The turn-over on 
Monday forenoon did not exceed 10,000 tons. Scotch 
warrants and Cumberland hematite iron both improved 
in price. In the afternoon not more than 7000 to 
8000 tons changed hands, and the tone of the market was 
not quite so firm as in the forenoon, the quotations 
slackening a little. The settlement prices were 45s. 104d., 
40s. 3d., 50s. 9d., and 50s. 74d. per ton. A small amount 
of business was done on Tuesday forenoon. About5000 tons 
were dealt in, and the only change made in prices was a gain 
of 4d. per ton in the price of hematite iron, Other 7000 
or 8000 tons changed hands in the afternoon, and prices 
dropped 4d. per ton all round. The settlement prices 
were 45s. 104d., 403. 14d., 50s. 9d., and 50s. 74d. per ton. 
Only 3000 tons were dealt in this forenoon—2000 tons 
being Scotch iron at 45s, 11d. and 45s. 114d. cash to- 
morrow, and 1000 tons of hematite iron. Scotch and 
Cleveland iron gained 4d. per ton, and Cumberland hema- 
tite iron 1d. per ton. Other 5000 tons changed hands in 
the afternoon, and the only alteration in prices was a 
further gain of 4d. in hematite iron. The closing settle- 
ment prices were 45s. 104d, 40s. 3d., 50s. 104d., and 
50s. 7id. per ton. The following are the quotations 
asked for makers’ No. 1 iron: Clyde, 51s. per ton ; Gart- 
sherrie and Calder, 51s. 6d.; Summerlee, 52s.; Colt- 
ness, 55s. 3d.—the foregoing all shipped at Glasgow ; Glen- 
garnock, (shipped at Ardrossan), 50s. 6d.; Shotts — 
at Teith), 52s.; Carron (shipped at Grangemouth), 52s. 
per ton. Last week’s shipments of pig iron from all 
Scotch ports amounted to 4127 tons, against 4768 tons 
in the corresponding week of last year. They in- 
cluded 157 tons for Australia, 575 tons for Italy, 
450 tons for Germany, 185 tons for Russia, 120 
tons for Holland, smaller quantities for other coun- 
tries, and 2265 tons coastwise. During the past few 
days it seemed as if many of the dealers in pig iron 
had resolved not to attend seriously to business owing to 
the approaching holidays, so that the transactions reported 
were of small dimensions, Consumption of pig iron is 
reduced by some of the larger steel works slackening off 
their deliveries, and it is not unlikely that stocks will 
increase during the next few weeks. The number 
of blast-furnaces in actual operation in Scotland is 
still 81, against 77 at this time last year. Six are making 
basic iron, 32 are making ordinary iron, and the remaining 
43 are working on hematite iron ores. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 328,428 tons yesterday evening against 328,956 
tons yesterday week, thus showing that there was a re- 
duction during the week amounting to 528 tons. 


Finished Iron and Steel.—The finished iron trade is 
well employed, and there is great activity in the steel 
trade, but delivery of plates cannot be guaranteed in less 
than two months. It is stated that competition from 
America is showing itself in steel tube strips, which are 
being delivered in the Clyde at fully 1/. per ton below the 
quotations asked by Scotch steel-makers. The contract 
for the 6-in. armour-plates for the two first-class cruisers 
which are to be laid down at Fairfield has been placed 
with Messrs. Beardmore and Co., Parkhead Forge and 
Steel Works. 

Sulphate of Ammonia. — This commodity is quiet at 
about 9/. 5s. per ton on spot, f.o.b. Leith, where the ship- 
ments during last month amounted to 2756 tons, as com- 
pared with 1780 tons in the corresponding month of last 
year. The shipments this year to thisday week amounted 
to 64,595 tons, against 77,002 tons for the corresponding 
period of last year. 

Glasgow Copper Market.— Last Thursday forenoon a 
lot of 25 tons of copper was sold, and the price dropped 
3s. 9d. per ton. x similar quantity changed "we in 
the afternoon, and prices loxt other 2s. 6d. per ton. The 
market was idle on Friday forenoon, and the price of 
a was quoted 2s. 6d. per ton lower. One lot was 
sold in the afternoon, and prices were unchanged. There 
were no sales of copper on Monday, and the settlement 
price at the close was 50/. 2s. 6d. per ton. On Tuesday 
forenoon 100 tons were sold, and prices rose 1s. 3d. per 
ton. A similar rise took place in the afternoon, when 50 
tons of the metal changed hands. There was no dealing 
this forenoon, and prices were unaltered. The market 
continued idle in the afternoon, and prices gave way 
2s. 6d. per ton. 


The New Tube Works at Coatbridge.—A telegram re- 
ceived from Coatbridge to-day states that ground has 
been | from Messrs. illiiam Dixon and Co., 
Limited, of Calder Iron Works, by the Clydeside Tube 
Company, for the erection of a new tube works. The 
ground is situated on the Calder estate, and lies directly 
north of the Airdrie branch of the Caledonian Railway. 


The feu extends to fully 20 acres, and isadmirably adapted 
for the purpose for which it is taken. It is close to the 


two competitive systems of the Caledonian and North 
British Railways. The gentlemen forming the Clydeside 


Tube Company are well known in the commercial world, 
have large experience in the tube trade, and have for 
many years been closely identified with the firm of Messrs. 
A. and J. Stewart and Clydesdale, Limited, and now 
known as Messrs. Stewart and Menzies. It is intended 
to make a speciality in solid-drawn tubes and the higher 
class of welded tubes. The entrance to the work will be 
off Tennant-street. Operations for the erection will be 
proceeded with immediately after the holidays, plans 
having been prepared in anticipation for some time ey 
The works will give employment to a very large number 
of workmen. 


Contracts for the Glasgow Gas Department.—Messrs. 
R. Laidlaw, Edinburgh and Glasgow, have received 
the contract to supply the Gas Department of the 
Glasgow Corporation with meters, so far as two-thirds 
of them are concerned; and Messrs. James Milne and 
Son, also of Edinburgh and Glasgow, have taken the 
contract for the other portion. Both contracts apply to 
the financial year, which commenced on June 1. The 
contract for the fire-bricks and fireclay required during 
the year by the Gas Department has been equally divided 
between the Glenboig Union Fireclay Company and 
Messrs. P. and M. Hurll, whose works and fireclay mines 
are situated close by the Glenboig Company’s extensive 
works. Messrs. Dempster, Moore, and Co. have taken 
the year’s contract for the malleable iron and steel bars, 
&c., required by the department, and Mr. Thomas Potter 
has contracted to supply the bolts and rivets. 


The Trade in Agricultural Machinery.—Makers of 
agricultural implements, machine tools, and other labour- 
saving machinery have their hands full of work at present. 
Orders are coming in freely from all parts of Great 
Britain, but it is equally patent that the demand from 
the colonies, which is expected at this time of the year, 
comes far short of expectations. It is true that Australia 
is sending some of her ne ee but it is very 
much feared that the Cape, the East Coast of Africa, 
and Canada are getting many of their supplies from Ger- 
many and America. Orders from America and Spain 
are, of course, conspicuous by their absence. 

Renfrew Dock Bill.—This Bill, after being 15 days 
before the House of Commons Committee, was 
this day week, much against the wishes of the Clyde and 
Greenock Harbour Trusts. It has n resolved, how- 
ever, to give it most vigorous opposition before the Lords 
Committee. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Yorkshire Coal Trade.—The returns for June of 
the coal trade with Hull show a marked increase in 
the volume of trade done, as compared with last year. 
The exports last month were 314,448 tons of coal, as com- 
pared with 229,362 in June, 1897, an increase of 84,816 
tons. The six months’ trade totalled 1,464,240 tons, as 
against 1,179,088 tons in the corresponding half of last 
year, or an increase of 285,152 tons. This increase is 
fairly reflected in the exports from this port, both coast- 
wise and foreign. There were sent coastwise last month 
42,408 tons, as compared with 15,344 tons last June, and 
the total for the half-year so sent was 152,903 tons, as 
against 96,297 tons last year. There is also a marked 
increase in the exports to foreign countries. For the 
month the weight was 165,375 tons, as compared with 
130,690 tons in June, 1897. For the half-year the tonnage 
was 615,694 tons, as against 456,017 last year. The in- 
creases are not attributed.to any marked improvement 
in the ordinary trade of the port, but to the stoppage of 
work in Wales. Norway, Sweden, Russia, Holland, and 
Germany, the best and most rogular customers of the 
port, took less this June than last June, but countries 
which usually draw their supplies from Welsh ports— 
South America, the East Indies, and Mediterranean 
ports—have taken a large increased tonnage. 


Messrs. Vickers, Sons, and Maxim.—A general meeting 
of the holders of the 4 per cent. first mortgage debenture 
stock of this company has been held at Sheffield. It was 
called by Mr. C. B. Stuart Wortley, M.P., the surviving 
trustee, for the purpose of appointing a new trustee in 

lace of the first Baron ee who died in April 
ast. Mr. T. E. Vickers, C.B., chairman of the company, 
presided. The second Baron Hillingdon was unanimously 
chosen to fill the vacancy. 


Messrs. Davy Brothers.—The directors of this company, 
who are engaged at Sheffield in the engineering and fae 
trades, state in their annual report that the profit on the 
year’s trading amounts to 2893/., which, after payment of 
interest on mortgages and loans and making the usual 
open for depreciation, shows a deficit for the year of 

i. The balance to be carried forward to the debit of 
next year’s account is 1963/. The loss in the engineering 
department is attributed to the engineers’ strike. The 
other branches of the works had been well employed with 
fairly satisfactory results. At the meeting on Tuesday, 
Mr. Charles Davy was re-elected a director. 


Death of Mr. G. W. Elliott.—The death took place at 
Vienna, on Friday, of Mr. G. W. Elliott, who had been 
for many years associated with the Hardy Patent Pick 
Company, of Sheffield. A mining engineer of much ex- 
——. he introduced valuable improvements in mining, 

ring, and other machinery, and in his time rendered 
valuable service in the way of making less hazardous and 
laborious the winning of coal. He was well known in 





engineering circles hoth in this country and on the Con- 
tinent, 








Iron and Steel.—All the leading consumers of iron and 
steel are exceedingly well off for work, with every pro- 
spect of this satisfactory state of things continuing for 
some time tocome. Makers of Swedish steels complain 
that the deliveries of the best brands of Dannemora iron 
are behind, and stocks here are low. For all kinds of 
crucible, Bessemer, and open-hearth steels the demand is 
well maintained, and the steel houses are fully employed. 
Manufacturers of iron and steel castings report that they 
are heavily booked, and that the output at present is 
large. The current prices of iron delivered in Sheffield 
are: Westcoast hematite, 60s. to 62s. per ton; east coast 
ditto, 59s. 6d. to 60s. ; Lincolnshire No. 3 foundry, 46s. 
to 46s. 6d.; forge ditto, 43s. 6d. to 44s. ; Derbyshire 
No. 3 foundry, 47s. to 47s. 6d.; forge ditto, 433. to 
43s. to 43s. 6a. : bars, 5J. 17s. 6d. to 6/. ; sheets, 7/. to 
7l. 10s. The rolling mills and forges are fairly well em- 
ployed, although at few of them are there any accumula- 
tions of work. 


Coal and Coke.—Reports of the state of the cal trade 
are that the demand keeps up, and the pits are running 
full time. The ‘‘ feast” season in the mining districts is 
commencing, and this means serious interference with 
work and reduction of — The effect of the Welsh 
strike is being now felt in the coke trade, and the demand 
is —_ heavy. The Midland Counties consumers, accus- 
tomed to draw their supplies from Wales, are now buying 
from South Yorkshire and Derbyshire, and prices are 
very firm. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was not a 
very numerous attendance on ’Change here, but the 
feeling of the market was decidedly more cheerful than it 
has been of late. A hopeful view was taken of the future, 
and several of the habitués of Change expressed the 
belief that a more active condition of affairs is likely to rule 
after next week’s Glasgow holidays get over. The British 
Illuminating Company, Limited, of Newcastle and Edin- 
burgh, exhibited samples of =, by acetylene gas. 
The exhibits were much admired. No. 3 g.m.b. Cleve- 
land pig iron was quoted 40s. 6d. for prompt f.o.b. de- 
livery, and sellers, as a rule, adhered firmly to that price, 
but 40s. 44d. was accepted in some cases. There were a 
good few buyers at the latter figure. No. 1 Cleveland 
pig was about 42s. 6d.; No. 4 foundry, 39s. 6d. ; grey 
forge, 38s. 3d. to 38s. 6d.; and mottled, 38s. Middles- 
brough warrants closed 40s. 2d. cash buyers. East coast 
hematite pig iron was in pretty good request, and the 
general quotation for early delivery of Nos. 1, 2, and 3 was 
51s. 6d. Some firms were inclined to ask more, pointing 
out that the cost of production was increasing. There 
was no reliable — for Middlesbrough hematite 
warrants. Spanish ore was very unsettled, dealers in it 
being afraid to commit themselves except for early de- 
livery. Rubio was put at 14s. 3d. ex-ship Tees, but there 
was very little doing in it. To-day there was practically 
no change in the market. 


Manufactured Iron and Steel.—These two a 
branches of the staple industry continue in a healthy con- 
dition and the outlook for the future is encouraging. Ship- 
building material in particular is in very strong de- 
mand, and prices have an upward tendency. Some of 
the producers have so much work on hand _ that they 
cannot undertake the execution of further orders except 
for delivery a good way ahead. The following are about 
the market quotations: Common iron bars, 5/. 7s. 6d. ; 
best bars, 5/. 17s. 6d.; iron ship-plates, 5/. 10s. to 
5l. 12s. 6d.; steel ship-plates, 5/. 18s. 9d.; iron ship- 
angles, 5/. 7s. 6d. ; steel ship-angles, 5/. 15s. ; steel sheets, 
71. 23. 6d. ; and heavy sections of steel rails, 4/. 10s.—all 
less the customary 24 per cent. discount for cash except 
rails, which are net at works. 


Coal and Coke.—Coal maintains its firmness. Bunkers 
are in very good demand, especially the better qualities, 
and prices are stiff. The supply, however, is plentiful. 
There is no change of moment in gas coal, but the scarcity 
is rather unusual at this season of the year. Coke is in 
good demand for home consumption, but shipments are 
not so good as they have m. Average blast-furnace 
qualities are about 14s. delivered here. 











THE WATERLOO AND City Rariway.—This line, which 
was fully described in last week’s issue of ENGINEERING 
{page 51 ante) was formally opened by the Duke of Cam- 
bri on oe afternoon, and in his speech at the 
me eon which fo arte his <n Highness ee 
the progress during his lifetime by comparing his progress 
to the opening of Tendin Bridge in my, “eee barge, with 
his short subterranean passage on Monday to the City and 
back. The railway is to be opened for traffic on August 1 
(Bank Holiday). As is well known, the line is to afford 
the London and South-Western Railway Company access 
to the City from their terminus at Waterloo, and the 
deep-tunnel system of construction has re some dl only 
one-eighth the sum an ordinary line and Thames bridge 
would have required. Messrs. Mowlem and Co., Millbank, 
were the contractors, and of the other firms associated 
with the work mention may be made of Jackson and 
Sharp, Rochester, U.S., who su _ the rolling stock. 
Four complete trains have been delivered, and two others 
will soon be forthcoming. — construction, vo eager = 
ship in parts to Southampton, put together at the 
ye and wagon works of the South-Western Railway 
Company at Eastleigh, and thence conveyed over that 
company’s system to the Waterloo and City Railway, 
being transferred at Waterloo by a powerful lift which 
has been specially constructed for the purpose to connect 
the lines of the two companies, : 
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NOTES FROM THE SOUTH WEST. 


Japanese at Barry.—On Saturday the Barry harbour- 
master (Captain Davies) conducted two representatives of 
the Japanese Government—Kahici Mehida (Counsellor to 
the Department of Communications) and Haraja Uyeki 
(Chief of the Engineering Department of the Board of 
Osaka)—over the docks under his jurisdiction. The 
Japanese visitors have also inspected the London, South- 
ampton, Avonmouth, Cardiff, and other docks, and having 
completed their mission, which will include the Conti- 
nent, they will report to the Japanese Government with 
a view to an extension of dock accommodation in their 
own country. 

The ‘* Canopus.” —The Canopus, although she has been 
delayed, has been making fair progress of late at Devon- 
port. Her store and shell rooms, as well as her maga- 
zines, are practically complete, her engines and boilers 
are in, and the decks are closed down, while ten of her 
twelve 6-in. quick-firing guns are mounted, and her four 
12-in. guns are ready to be placed on board as soon as she 
comes out of the dock. No date, however, has been fixed 
at present for the delivery of her armour. 


Tredegar Iron and Coul Company, Limited.—The 25th 
annual report of the directors of this company has just 
been issued. The directors state that the quantity of coal 
raised during 1897-8 was 947,490 tons, the largest quan- 
tity ever taken out from the company’s collieries in any one 

ear. A new pit in the Rhymney Valley has been sunk 
with rapidity and economy, and the surface arrangements 
and equipment are now practically complete. A further 
coal area of 217 acres, situate south of the Pochin Colliery, 
has been leased from the executors of the late Captain 
Williams. A battery of Coppée ovens, together with a coal 
washery, has been provided at M’Laren’s Merthyr No. 1 
pit. The profits on working for the past year were 39,6341. ; 
and after providing for interest on debentures, there was 
a balance of 30,938/. available for dividend. The directors 
proposed to write off 10,000/. from the capital account for 
depreciation, to add 500/. to the reserve fund for pro- 
viding for bad and doubtful debts, to pay dividends 
at the rate of 1} per cent. per annum upon the A shares 
and the B stock, and to carry 10,334. to the credit of 
1898-9, 

Cardiff.—The steam coal trade is still npenizere by the 
great strike. Last week’s shipments barely reached 
90,000 tons. The best steam coal has made 20s. to 21s. 
per ton. Household coal is, of course, at present, in 
little demand. There has been a steady inquiry for 
coke ; foundry qualities have made 20s. to 21s. per ton, 
while furnace ditto have brought 18s. to 18s. 6d. per ton. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports during June were 
as follow: Cardiff—foreign, 300,223 tons; coastwise, 
31,538 tons. Newport—foreign, 24,671 tons; coastwise, 
33,529 tons. Swansea—foreign, 104,378 tons ; coastwise, 
34,059 tons. Llanelly — foreign, 15,261 tons; coastwise, 
5079 tons. - It follows that the total shipments of coal for 
the month from the four ports were: Foreign, 444,528 
tons ; coastwise, 104,200 tons. The shipments of iron and 
steel from the four ports in June were: Cardiff, 57 tons ; 
Newport, 2125 tons; Swansea, 502 tons; Lilanelly, nil ; 
total, 2684 tons. The shipments of coke were: Cardiff, 
2182 tons; Newport, nil; Swansea, 1023 tons; Llanelly, 
nil; total, 3205 tons. ‘The shipments of patent fue 
were: Cardiff, 11,156 tons; Newport, 8205 tons; Swan- 
sea, 43,128 tons; Llanelly, ni/; total, 62,489 tons. The 
aggregate shipments of coal from the four principal Welsh 
ports during the six months ending June 30 this year were 
as follow: Cardiff, 5,850,556 tons; Newport, 1,149,982 
tons; Swansea, 828,186 tons; ns 123,991 tons ; 
total, 7,952,715 tons. The aggregate shipments of iron 
and steel were: Cardiff, 25,130 tons; Newport, 16,567 
tons; Swansea, 4752 tons; Llanelly, nil ; total, 46,449 
tons. The gate shipments of coke were: Cardiff, 
20,050 tons ; Newport, 3983 tons ; Swansea, 10,837 tons ; 
Llanelly, nil; total, 34,870 tons. The aggregate ship- 
ments of patent fuel were: Cardiff, 119,335 tons; New- 
port, 29,850 tons; Swansea, 190,304 tons; Llanelly, ni ; 
total, 332,469 tons. 








GuIpEs AND Ratiway Trme-TaBLEs.—Even should 
the weather be slow to bring thoughts of holidays, the 
steamship and railway companies do not neglect to stimu- 
late public opinion in a direction which is lucrative, and 
this week we have quite a sheaf of guides and similar 
publications. ‘‘To Mountain, Castle, and Crag” brings 
the scent of the Scottish moors. The book is issued 
by the Aberdeen Steam Navigation Company to 
encourage the sea trip to the Granite City, and the de- 
lights of a sojourn are portrayed so confidently that 
the diligent reader might somewhere find even a 
promise of a few hours’ sunshine in the land of 
mists and mountain dews. But whether or no, such a 
trip means the renewing of vigour. The Great Eastern 
Railway Company are more practical if less poetical, 
since they only give time-tables and rates of various Con- 
tinental tours vid Harwich in their guide ; but Mr. Percy 
Lindley, acharming guide, has, as usual, a book for tourists 
issued by authority of the same company, and it is amaz- 
ing to find from Poth books how cheaply one can pene- 
trate to famous and retiring spots which were beyond 
the reach of the people a year or two ago. The North- 
Eastern Railway Company have issued a well-illustrated 
ld. guide ‘‘ twixt the Humber and the Tweed,” which 
should attract the tourist into the north of England. A 
very useful and conveniently-sized book has been issued, 
showing the tariffs of the hotels of the Midland Railway 
of England, together with information for travellers on 
business or foramusement. All of these guides may be had 
from the railway or steamship companies issuing them. 


MISCELLANEA. 


Mr. PREECE suggests a telephone rent of 47. per annum, 
with a charge of 1d. for each conversation. 

Spain produced last year 7,468,000 tons of iron minerals, 
ae 6,762,000 tons in 1896, nearly three-fourths from 

ilbao. 


Russia for the next 10 years will admit free of duty all 


a for gold-mining in Siberia and the Ural dis- 
trict. uis offer is to encourage the establishment of 
** entrepdts.” 


During the year ending March 31 last, penalties in 
87 cases, totalling 80,000/., were incurred owing to delay 
in completing naval ships, including gun mountings and 
—" ; they were enforced in two cases to the extent 
oO : 


On Thursday, the 7th inst., the first annual dinner of the 
Association of Old Students of the Central Technical 
College, S.W., took place at the Holborn Restaurant, 
when the chair was occupied by Professor Ayrton, 
F.R.S., President. 


In various foreign countries, including Holland, Bel- 
gium, Italy, and Germany, and in 15 of the United States 
of America, the law permits the sale of oil of a flash- 
point of 73 deg. and under, and there are other States in 
America which have flash-points considerably higher. 


The London County Council will refer to arbitration 
the question of the price to be paid for that portion of 
the London Tramway Company’s Tae which the Council 
are about to acquire. They propose to take over the 
whole lines of the company, if possible, and then to work 
them instead of leasing them. 


The engineering employers of the north-east coast 
offered to the Amalgamated Society of Engineers an 
advance of 24 per cent. in piece and 1s. weekly in time 
rates. The men asked for 5 per cent. and 2s. respectively. 
An official announcement was made on Tuesday that the 
employers’ offer is accepted. 


We are informed by the secretary of the Institution of 
Electrical Engineers that arrangements have nm made 
with the Patent Office under which there will be placed 
on the library table at the Institution every Monday 
morning a copy of each electrical patent specification 
published during the ——— week. The specifications 
will remain on the table for three weeks, and then be filed. 


The Public Control Committee of the London County 
Council has, by request, given the Home Office its opinion 
on water gas, to the effect that it is dangerous ; that non- 
carburetted and non-odorised water gas should not be 
allowed to be used; that 25 per cent. should be the 
maximum used for enriching coal gas, and that a very 
strict inspection should be instituted. 


Ryland’s circular shows that the total number of fur- 
naces built is 633, and the total number of furnaces in 
blast is 379 ; decreases since March 31 of nine and three 
respectively. There are in blast in the north-east of Eng- 
land and Cleveland district 95; in North Wales three ; 
in South Wales 17; and in Scotland 81. The principal 
decrease isin South Wales, where there are nine fewer 
furnaces than in March. 


Nearly all the leading railways have substantial in- 
creases on the gross traffic earnings for the past half-year : 
The London and North-Western, 161,373/.; Caledonian, 
45,9127.; Glasgow and South-Western, 21,738/.; Great 
Central, 46,138/.; Great Eastern, 61,459/.; Hull and 
Barnsley, 18,105/.; Lancashire and Yorkshire, 84,630/.; 
London and South-Western, 15,094/.; North British, 
58,0362.; North-Eastern, 103,289. The Great Western 
has a decrease of 79,770/. due to the coal strike. With 
increased expenses dividends are not higher. 


The value of goods imported into the United Kingdom 
during the first half of the year was 235,995,771/., against 
225,245, 2462. in 1897, and 216,503, 035/. in 1896—an increase 
of 4.8 per cent. and 9 per cent. respectively. Of foreign and 
colonial merchandise exported in the six months the total 
was 31,973,562/., against 32,364,638/. in 1897 and 29,805,7717. 
in 1896, a decrease of 1.2 per cent. as compared with 1897, 
but an increase of 7.3 per cent. as compared with 1896. 
The value of British and Irish produce and manufactures 
exported in the six months was 112,508,179/., against 
117,410,4527. in 1897 and 119,145,740/. in 1896, a decrease 
of 4.2 per cent. and 5.6 per cent. respectively. 


The United States cruiser Chicago has had a new boiler 
installation fitted, consisting of four cylindrical boilers of 
nickel steel, and six Babcock and Wilcox water-tube 
boilers. It is a to note that while the boiler 
pressure is 180 1b,, the shell-plates of nickel steel are 1,5; in. 
thick, and the heads i in. thick. The mean diameter is 
13 ft. 84 in., and the length og by The tubes are 2} in. 
in diameter, and of No. 10 B.W.G. 

surface is 21 square feet, and the grate area 68,33 
square feet. These four boilers are expected to give 
13 knots. With the addition of the six tubulous boilers 
of 18,000 square feet of heating surface, and 360 square 
feet of grate, the speed is to be increased to 184 knots for 
9000 indicated horse-power. 


The Great Western Railway Company’s train from Pad- 
dington at 9.30a.m. to Birmingham, consisting of six 
coaches partly on the corridor system, about 59 ft. long 
and about 28 tons, exclusive of ———— and luggage, 
has covered the whole distance (129} miles) at an average 
speed of 524 miles per hour. The train was timed to pass 
through Oxford (63h miles from oe at 10.41, 
giving a speed of 60 miles an hour ; and though a minute 


was lost between London and Maidenhead, time was kept 
for the longer distance, the speed between Maidenhead 





and Oxford running at times as high as 65 miles per hour, 


The total heating | Tp), 


Banbury (86} miles) was passed at 11.6, and Leamington 
106 miles) at 11.29, the average speed from Oxford to 

mington being a little over 54} miles per hour. From 
Leamington to Birmingham the run was made in a little 
over 28 minutes, the average speed being just under 50 
miles per hour. 


——— upon the report of a Board of Trade Com- 
mittee to the effect that the outside cord system of com- 
munication in railway trains was inefficient, and alto- 
gether unsatisfactory, Sir Courtenay Boyle has now 
written on behalf of the Board of Trade to the railway 
companies, expressing approval cf this view, and stating 
the belief that those railway companies by whom the 
cord system is still used will at once take steps to substi- 
tute for it a proper means of communication, and that 
the companies, as a whole, will extend the provision of 
such a means to all passenger trains, irrespective of the 
distance travelled, without waiting for an alteration of the 
law. The Board also asks to be favoured with the obser- 
vations of the directors on the subject, indicating the 
o—_ which they egy wer to take. The Committee, it 
will be remembered, held that the principal electrical 
systems, and the method of communication by a partial 
application of the brake, may be taken as efficient. 


The report of the Petroleum Committee ccncludes with 
the following summary of recommendations: 1. That 
the present law affecting petroleum spirit not being 
adequate for public safety, should be amended in the 
manner specified in this report. 2. To adopt a flash-point 
of 100 deg., Abel close test, as the dividing line between 
petroleum oil and petroleum spirit. 3. islation, as 
specified in this report, to control the storage, transport, 
and sale of petroleum generally, and admixtures of the 
same with other substances, certain heavy oils being 
exempted. 4. To provide for an efficient system of test- 
ing. 5. To provide for adequate supervision and admini- 
stration by local authorities. 6. That official inquiries be 
made into the causes of accidents arising from the stor- 
age, transport, or use of inflammable liquids. 7. Statu- 
tory powers to enable the Secretary of State to issue 
orders affecting the manufacture and saleoflamps. 8. To 
spread information among the public as to the nature of 
petroleum and the management of petroleum lamps. 








Tuer Execrric Lieut aT DurBAN.—The Durban Town 
Council has resolved to reduce the tariff for electric 
light supplied to private individuals. This has been 
rende’ possible by a more extensive use of the new 
illuminant. The charge has been reduced from 1s. to 9d. 
per unit, consumers of over 500 units per month being 
allowed 5 per cent., and consumers of over 1000 units per 
month 10 per cent. discount. The reduction dates from 
May 1. It is understood that the cost of electric current 
to the Council is about 8d. per unit. 





Coutision AT Scotseap SratTion.— As two cattle 
trucks were being propelled by an engine towards the 
rear of a standing passenger train at Scotsgap Station 
(North-Eastern Railway), on May 30, they came into 
somewhat violent collision with thetrain. Little damage 
was done, however, and but two sengers complained 
of being shaken and bruised. Colonel Sir F. A. Siecie- 
din, in his report just issued, places the blame for this 
upon the driver of the engine, for moving forward towards 
the train without getting a hand si ne, i mt the signal- 
man; and, further, he considers that the fireman and 
driver should have kept a better look-out. In his opinion, 
a guard who saw the engine ha Somer when still a 
good way off, showed a want of judgment in not whistling 
or calling out to the driver earlier than he did. It appears 
that such shunting was quite abnormal at Scotsgap, but 
it came out that it was usual for an empty train to be 
pulled up behind a passenger train before the latter has 
actually left the station ; and the inspecting officer points 
out that this 1s a breach of the block rules, which should 
not be allowed in future, 


THE Mumrorp WaAtTER-TvuBE BoriEr.—Her Majesty’s 
cruiser Salamander has just completed a series of official 
steam trials in the English Channel off Plymouth Har- 
bour, to test the efficiency of her new water-tube boilers, 
which have been constructed by Mr. A. G. Mumford, of 
Culver-street Works, Colchester. In addition to the 
boilers, a complete set of auxiliary creme | has been 
fitted, consisting of four forced-draught fans 6 ft. in dia- 
meter, driven by specially designed engines, two main 
and two auxiliary feed pumps, with steam cylinders 9 in. 
in diameter, pumps 64 in. in diameter, with a stroke of 
9 in., of the vertical duplex type (Mumford and 
Anthony’s patent), and four specially designed feed-water 
regulators for the purpose of automatically insuring a 
constant and regular supply of feed water to the boilers, 
also the joint patent of Mr. Mumford and A. Anthony, 
e boilers, of which there are four, have each 2000 square 
feet of a | surface, and 45 ft. of grate surface. “They 
were designed to develop collectively 3500 horse-power 
under forced draught. e trials passed off in a most 
satisfactory manner, not a hitch occurring. On the eight 
hours’ trial under natural draught the indicated ‘horse- 
power developed was 2575. On the full power run of 
three hours’ duration the horse-power developed was 4114. 
far in excess of the specified amount; this was obtain 
with ‘an air pressure in the stokeholds of 2.6 in. The 
vessel attained a speed of 20 knots. Mr. Mumford is to 
be congratulated on the complete success of the largest 
installation of water-tube boilers yet constructed by him, 
and also on the admirable working of his new system of 
automatic boiler a the latter being one of the most 
difficult problems to follow in connection with the work- 





ing of a battery of boilers developing a high power under 
forced draught. — 
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THE ARGENTINE CRUISER “GENERAL SAN MARTIN.” 
CONSTRUCTED BY MESSRS. ORLANDO BROTHERS, LEGHORN. 
(For Description, se Page 74.) 
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SAFETY AT SEA. 

Tue terrible accident that occurred last week, 
whereby the French liner Bourgogne was sunk in 
the Atlantic, after collision with the Cromarty- 
shire, has aroused a feeling of horror throughout 
the civilised world. It is not so much the fearful 
loss of life as it is the disgraceful scene following 
the collision, that has left an impression of hopeless- 
ness on the minds of all, even of those no more 
connected with the event than by belonging to the 
same era and species as the cowardly savages who 
committed the atrocities of which we have read. 
Happily it is not our task to deal with these 
horrors, and we gladly turn to a more wholesome 
theme. 

The chief danger that has to be faced by those 
making sea voyages in well-appointed steamers is 
collision ; if we add strandings, we almost fill the 
list. The steam engine has made navigation inde- 
pendent of the direction of the wind, and the size 
of modern vessels, combined with the use of steel 
as a material for construction, enables the modern 
ocean liner to pursue its course safely through the 
heaviest storms. We have, of course, occasional 
breakdowns of machinery, notably propeller shafts. 
These correspond to the old carrying away of sails 
and spars ; but, whereas the integrity of the rigging 
of a sailing ship was a constant source of anxiety 
in heavy weather, engines work through calm or 
storm indifferently so long as racing is prevented. 
Fog increases the danger of collision. One would 
be inclined to suppose it the only cause, did not the 
records contain so many instances of ships running 
into each other in clear weather. In crowded 
estuaries, or even the narrow seas, there may be 
some reason, although a poor one, for this ; but in 
the open ocean collision can hardly occur in clear 
weather, either by day or night, excepting through 
carelessness or neglect. It is astonishing how clean a 
record the cross-Channel boats have, making, as they 
do, so many trips, and cutting across’ the lines of 
traftic. No doubt the reason is largely to be found in 
the fact that those who navigate these vessels know 
that danger, always present, can hardly fail to 
lead to disaster if vigilance lapse. After all, col- 
lisions at sea, as on land, are the results of the un- 
expected, and when a man watches for hours, 
perhaps days, without seeing anything in itself 
worth reporting, he is apt to get careless. One 
ship unobserved, or not reported in time, is of 
more danger than half-a-dozen vessels carefully 
watched, even if the former be in the open ocean 
and the latter in narrow waters. 

Numerous suggestions have been made for auto- 
matically giving one ship knowledge of the coming 
movements of another by means of helm signals. 
Such precautions ought to be unnecessary, but re- 
membering the wide difference that often exists 
between ‘‘ ought to be” and ‘‘is,” such a device 
would frequently be of value. At night, when it 
would be most needed, the signal would have to be 
made by means of lights, and these would be difficult 
to manage, and, what would be worse, might cause 
confusion by being mistaken for other lights. Helm 
signals would, moreover, be useless in fog, and it is 
against fog that provision chiefly should be made. 
The instructions given to masters of vessels is that 
they should go slowly in thick weather, but the 
captain of a liner knows that it will be useless for 
him to plead fog as an excuse for not keeping time, 
and if he does not keep time—fog or no fog-—he 





soon finds himself on the shelf. The captain of a 
modern Atlantic liner has, therefore, to take his 
own life and the lives of 600 or 700 others in his 
hands and drive through fog at high speed, trusting 
to luck that he may come safely through. Now it 
is evident that, according to the law of risks, colli- 
sions must occur at intervals more or less frequent 
so long as this system prevails. The steamer cap- 
tain has, however, one direct inducement to keep 
up speed in a fog. A given area has to be crossed 
and the chances of being struck are reduced as the 
speed is increased ; that is to say the time factor, 
which is of prime importance, is lessened. Cap- 
tains of vessels say that there is little, if any, dif- 
ference between being struck at 10 knots or at 20; 
in any case a fair blow will sink the ship, and there- 
fore they will take the advantage of the better 
chance afforded by higher speed. The latter con- 
sideration, however, should not be sufficient to out- 
weigh the better chance of hearing and being heard 
in time when going at aslow speed. The 20 knots of 
a crack Atlantic liner means a nautical mile covered 
in three minutes. Now, although a steam hooter 
can be heard for considerably more than a mile, it is 
very difficult to judge of the direction from which 
the sound comes until it is quite near, and this is 
more especially the case in afog. Moreover, sailing 
vessels do not have steam hooters, and though a 
ship’s bell can be heard a considerable distance, 
its short, sharp sound is even more difficult 
to locate than the steamer’s lengthened note. 
It is only those who have been through the 
experience who can appreciate the helplessness 
of those on board a sailing ship in a thick fog with 
a steamer near by. It may be the vessel is sailing 
close-hauled, and, therefore, most likely heading 
directly across the steamer’s line of progress. There 
will be, perhaps, a very light breeze—for wind 
and fog seldom come together—or possibly a stark 
calm. In any case the skipper of the sailing ship 
can do nothing but ring his bell and trust to luck. 
All he knows is that the steamer is cutting athwart 
his course. She may be on his bow or on his 
quarter; or, perhaps, pointing directly amidships. 
If he put his ship about he may run right 
under the other’s bows, and the same may 
happen if he stand on. WHe will choose the 
latter alternative, for if caught in stays he 
has least command of his ship. Presently, the 
steamer’s signal, which sounded so faint and dis- 
tant at first, booms startlingly distinct through the 
heavy air, and a minute later with hoarse roar it 
bellows forth again ‘‘ louder, clearer, deadlier than 
before ;” its direction still uncertain, for its vibra- 
tions seem to pervade the very ship. Still the 
sailing vessel can only sail on until there is seen 
the vast form of the liner looming perhaps across 
her bows, perhaps, under her stern, or may be the de- 
creasing note tells that the danger which threatened 
is passing away. 

Such are the common incidents of crossing the 
Banks, but sometimes fate so plans that space and 
time coincide, and then the world is shocked by a 
Bourgogne disaster; or a fishing schooner is run 
over, and no one thinks much about it except some 
women and children in a New-England port. 

However uncertain a guide sound may be, it is 
the only one that can be trusted in during fog ; 
and here we would like to remind our readers of 
a simple invention which appeared to us, when we 
tested it recently in a room, to afford an excellent 
means of judging from which direction any sound 
was approaching. It consisted of two half tubes 
18in. or so long, and a few inches in diameter. 
These were fastened back to back so that the con- 
cave surfaces were outwards. They were mounted 
horizontally on a standard and could be turned in 
any direction. This apparatus was placed on 
deck, but leading from it into the cabin below 
were two separate tubes, the lower ends of which 
terminated in ear-pieces whilst the upper ends led 
respectively into the two concave surfaces. By 
the aid of this instrument it was perfectly easy to tell 
whether the sound was being received into the right 
or the left half tube, and the direction of its origin 
could thus be located. It seems to us that if such 
an instrument were fitted on all vessels the chance 
of collision through fog would be very much 
lessened, more especially if the regulations as to 
reduced speed were strictly observed. They seldom 
are at present, and perhaps are little likely to be 
so long as the present conditions prevail. It has 
been suggested that engine counters, arranged to 
give a continuous diagram, should be made com- 
pulsory in all steamers, so that the rate of travel 
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would be recorded for all times respectively during 
the voyage. There would be no great difficulty 
in devising such an instrument, but the objec- 
tion would exist that though we might make it a 
statutory obligation for British steamers, we could 
not enforce it on foreign vessels. We have a 
growing competition from the latter, and it is not 
wise to put more disabilities on our own ships than 
we can help. The remedy rests with passengers. 
So long as they patronise the lines that send their 
steamers plunging through fog at high speeds, it is 
hard not to allow British-owned ships as great 
liberty as foreigners. 

In any case, with the present crowded state of 
ocean highways, it is hopeless to expect immunity 
from collision, and doubtless the danger will 
increase as vessels multiply and speeds go higher 
and higher. It is worth considering, therefore, 
what steps can be taken to save life and property 
when ships have come together. Experience proves 
that not much can be hoped for from taking to the 
boats; the great resource in the days of sailing 
ships, when the number of persons carried was 
small, and the crew were all sailors in place of deck 
hands, stokers, and stewards. The lowering of 
the boats on a large steamer, simply as a matter of 
drill—in smooth water—when all are unexcited, 
and there are no frantic passengers to encumber the 
men, is not often carried out with the precision and 
rapidity that would be needed in case of most 
collisions at sea. We speak now of British 
steamers of high class, and we do not speak with- 
out warrant. To carry out such an _ operation 
successfully under the conditions which usually 
prevail in cases of collision is proof of a ship’s 
company in the highest state of discipline, such a 
state as is present in few merchant vessels, and not 
all warships. The more stolid Anglo-Saxon, Teu- 
tonic, and Scandinavian races possess the qualities 
which are most likely to shine in such emergencies ; 
the Latins, with their excitable dispositions, are 
less well equipped. The French officers of the 
Bourgogne, when the time came, died at their 
posts with a heroism which could not have been 
surpassed ; but it is doubtful if on the French 
lines that attention is paid to enforcing habits of 
discipline which forms one of the greatest elements 
of safety in times of shipwreck. We say this without 
attributing any of the atrocities which took place 
after the Bourgogne and Cromartyshire collision to 
the crew of the French steamer. These were probably 
committed by the steerage passengers. A British, 
American, or German crew, if under the command 
of officers of those nationalities, would, however, 
have done more to hold the riffraff of the steerage 
in subjection, and the proportion of crew to pas- 
sengers saved would have been more creditable to 
the ship. 

Under the best conditions ships’ boats are but a 
poor resource, unless the conditions are very favour- 
able. The same may be said—only with tenfold 
more emphasis—of such expedients as life-belts or 
other things devised to keep people afloat in the 
water. A well-planned life-raft loose on deck will 
sometimes prove a surer means of escape than a 
boat, but there is the great danger that such rafts will 
be dragged down by the ship when she sinks, and 
are very apt to get entangled in ropes or overhead 
gear, even if they are not under awnings. In any 
case such devices are only temporary expedients, 
to be used when help is at hand. The very best 
means of bringing passengers to port, or keeping 
them afloat until rescued by another vessel, is the 
ship herself, however injured she may be, so long 
as she can be kept from sinking. The crucial point, 
therefore, is: Can a practical ship be so designed 
as to remain floatable after she has been opened 
freely to the sea? This point again resolves itself 
into the old, old question of bulkheads. A few 
years, ago it was customary in professional circles 
to speak of a practical and habitable passenger 
steamer efficiently subdivided as a thing impos- 
sible to be built, but opinion has been changing 
a good deal of late years. Nevertheless, it 
remains a fact that steamers so designed are few in 
number. The Irish boats on the Holyhead and 
Kingston service are perhaps the best provided of 
their class in this respect, being, it is claimed, so well 
subdivided that the standard condition of any two 
compartments being filled would not cause the vessel 
to sink. The case of the Munster, one of these 
vessels will be within the recollection of our readers. 
She was run into when crossing the St. George’s 
Channel. Her paddle-wheel and paddle-box were 
carried away, the hull was pierced, and the engine- 


room was flooded, yet the vessel was towed in and 
brought all on board safely to land. Had she been 
a cross-Channel boat of ordinary construction there 
could hardly have failed to have been a terrible loss 
of life. Mention should also be made in this con- 
nection of the two excursion steamers, well known 
to Londoners, the Royal Sovereign and Koh-i-noor, 
both built at Fairfield. The latter ran on the rocks 
off the Welsh coast coming round from the Clyde. 
The boats were lowered, and all got into them— 
there was only the crew on board—but the vessel 
did not sink as she was expected to do, so the men 
went back, pulled the boats up, and steamed round 
to Milford. There was 4 ft. as a minimum free- 
board, although two of the forward compartments 
were crushed up, and a third was so badly holed 
as to be full of water. 

Leaving coastal traffic and turning to ocean-going 
vessels, the number of examples of the value of sub- 
division are very numerous. The well-known case 
of the City of Paris, the big twin-screw Atlantic 
liner, built at Clydebank, is one of the most im- 
pressive, although the disaster here was not due to 
collision but to the complete and remarkable col- 
lapse of the starboard engines. Through the demo- 
lition of the condenser and the piercing of the fore- 
and-aft engine-room bulkhead, both engine-rooms 
were flooded, but the ship brought all her passengers 
safely into port. As a sad contrast to this safety 
of a bulkhead ship, we have the terrible Elbe 
disaster. She was run into in the North Sea by a 
small steamer and sunk almost immediately, taking 
nearly every one with her, although she was in 
the midst of a fleet of trawlers which could pro- 
bably have taken the whole of the passengers and 
ship’s company on board, could the Elbe have been 
kept afloat long enough to transfer them. 

ficient subdivision is the one great feature of 
design that needs to be considered in discussing 
the safety of steamers in case of collision. The 
problem is a wide one, embracing the design of 
watertight doors and the strength of bulkheads, 
both controversial points which cannot be dealt 
with here. At the International Maritime Con- 
gress held at Washington a few years back, the 
problem was pretty completely discussed, and re- 
solutions in favour of subdivision were passed. 
This led to the Board of Trade appointing a bulk- 
head committee, which ultimately issued a report 
doubtless sound in principle, but so defective in 
detail that little good has followed. The rules, so- 
called, were not, however, compulsory. In some 
ships built an effort has been made to comply with 
the regulations, but it has been a mere matter of 
benevolence, or at most conscience, on the part of 
owners or builders. 

It would, however, lead us too far afield to 
follow up these matters here, and for the present 
we will leave the discussion of details, hoping to 
return to that subject and treat it more fully at 
no very distant date. 








THE COTTON MANUFACTURING 
INDUSTRY IN MEXICO. 

Tue Lancashire cotton manufacturers have for 
some time been directing their attention to the 
development of the cotton manufacturing industry 
in India, China, and Japan, and to the increasing 
competition with their own productions. We have 
from time to time given some particulars regarding 
that development, and recently we showed that 
the competition was being intensified by the impor- 
tation of goods from the United States of America. 
Industrial problems are, however, becoming more 
and more complicated, and the number of their 
factors are increasing. The telegraph and rapid 
means for the conveyance of goods have-shrunk the 
world to small dimensions, and brought its various 
countries into close connection, and in great part 
reduced the advantages derived by the older manu- 
facturing nations from their past experience. 

The latest Foreign Office report on Mexico shows 
such a remarkable development of the cotton manu- 
facturing industry in that country that the subject 
calls for more than a passing mention. The writer 
of the report, Mr. Lionel Carden, has had the 
opportunity of consulting the most trustworthy 
sources of information, and he has arranged it in a 
clear and concise manner, and it may be assumed 
that his facts and figures are to be depended on. 

As in other countries with an old civilisation, 
cotton spinning and weaving were understood and 
pec by the natives, and cotton cloth, both 





white and dyed, was the usual dress of the people, 








and formed an important part of the tribute paid 
to the Mexican Emperor before the conquest of 
Mexico by the Spaniards. Under the colonial 
régime, the policy observed by Spain towards 
Mexico, as towards her dependencies, was to check 
industrial enterprise in those directions in which it 
might interfere with the trade or industries of the 
mother country, so that it was not till after the 
Independence that any encouragement was afforded 
to the manufacture of cotton goods by other than 
the very primitive methods in use among the Indian 
population from time immemorial. The first step 
in this direction was taken by the Mexican Legisla- 
ture in 1830, when a law was passed for the estab- 
lishment of a bank, with a capital of 1,000,000 dols., 
for the purpose of supplying machinery at cost 
price to persons wishing to start factories, and of 
advancing money for their working expenses at 
5 per cent. The bank did not prove a great suc- 
cess, as the money loaned was often not applied to 
the purpose for which it was intended, while the 
funds at the disposal of the bank were constantly 
being requisitioned by the Government to meet the 
exigencies of the Treasury. The bank was even- 
tually suppressed by a decree in September, 1842. 

The first factory was started in the year 1834, 
near Puebla, and 10 years later there were 50 fac- 
tories, mostly small ones, throughout the country, 
producing annually about 500,000 pieces of cloth 
and 6,000,000 Ib. of yarn. At different times the 
Mexican Government took various steps to en- 
courage the industry, among which heavy Customs 
duties and, in some cases, the prohibition of the 
importation of certain classes of goods, played an 
important part. The effect of such restrictive 
measures was soon felt in the immense increase of 
smuggling, not only over the northern frontier and 
in the thinly populated districts on the Atlantic 
and the Pacific coasts, where there was practically 
no preventive service, but even in the large sea- 
ports, where the officials, being poorly paid, were 
often too ready to connive with merchants in de- 
frauding the revenue. From time to time the 
duties were reduced, but still they are sufficiently 
high to favour the native manufacturer; and, accord- 
ing to Mr. Carden, the great increase which has 
taken place in the number and capacity of the 
mills is directly attributable to the protection thus 
afforded them. The present tendency of the Go- 
vernment is to somewhat reduce the imposts on 
imported cottons, as the home industry is now 
thoroughly well able to take care of itself, and, 
favoured as it is by the heavy premium on gold, 
has practically nothing to fear from foreign com- 
petition. The example of Mexico, as well as that 
of Germany and other Continental countries, seems 
to strengthen the case of the advocates of protec- 
tion for infant industries in new countries, where 
the conditions are of course different to those which 
exist in older communities. 

In the year 1896, 107 establishments paid taxes 
to the Government as cotton factories. Of these, 
three were knitting mills, four were spinning 
mills, 88 were spinning and weaving mills, 
six were spinning, weaving, and printing mills, 
and six were for printing alone. The aggre- 
gate motive power of these factories amounted 
to 13,826 horse-power, and the machinery con- 
sisted of 13,660 looms, 448,156 spindles, and 24 
printing machines. The number of operatives 
employed was 20,994, between men, women, and 
children, and the amount of raw cotton consumed 
was 53,273,397 lb., of which about one-half was 
imported from the United States and the remainder 
produced in the country. The output in the same 
year was 7,116,547 pieces of cloth and 3,858,829 lb. 
of yarn and coarse thread. Of the cloth about 
2,200,000 pieces were printed, a comparatively 
small amount was bleached, and the remainder, 
principally of heavy grades, represented the grey 
cotton which forms the usual dress of the labouring 
classes. The yarn produced from the factories 
which was not woven into cloth was intended for 
the manufacture of a kind of shawl, much worn by 
the natives, and which is almost invariably woven 
by hand. The mills are for the most part driven by 
water power, supplemented in the case of the large 
ones by steam power, to be used especially during 
the dry seasons, when the rivers and streams be- 
come very much reduced in volume. The price of 
fuel depends so much on locality that it is not 
easy to form even an approximate idea as to what 
the total cost under this head would amount to. 
Welsh coal, or American coal of similar quality, 
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system of the central plateau, between 19 dols. and 
92 dols. per English ton (equivalent at the exchange 
ruling at the end of December 1897 to 38s. to 44s.), 
the variation depending on the rate of exchange 
and the distance by rail from a seaport. The price 
of firewood is far more irregular, but a fair average 
price for the majority of places outside the capital 
would be about 6 dols. 50 cents per cord. 

It is gratifying to be able to state that the supe- 
riority of the English cotton machinery is now fully 
recognised in Mexico, and that for some years past 
all the new machinery erected has been of English 
make. The new spindle now being introduced into 
Mexico, to the exclusion of all others, is the Rabbeth 
spindle, which has entirely superseded the Dan- 
forth, that was formerly in use. Similarly, the 
English-made over-pick loom is now universally 
preferred to the American under-pick loom, which 
was at one time the favourite. The old-fashioned 
water-wheels have been for the most part replaced 
by turbines, either of the Girard or Leffel type. 

In the majority of factories the working hours 
are from 6 A.M. to 9 p.M., with two intervals for 
meals, amounting altogether to an hour and a half. 
In estimating the amount of work done in a fac- 
tory, it is usual to assume 300 working days in the 
year, though in some districts, where religious 
festivals are very strictly observed, this number 
must be somewhat reduced. The wages of fac- 
tory hands are paid wherever possible by piece- 
work, the payment of which necessarily varies 
according to the class of machinery used. In 
mills where the spindles and looms are of 
modern and improved make, the following may 
be taken to represent the average daily earnings 
of operatives in the principal departments : Card- 
room hands average earnings per day of men, 
women, and children, including foremen’s wages, 
about 1s. Spinning-room hands average about 
10d., the average in this case being somewhat 
lower than the other, owing to the larger propor- 
tion of children employed. Weavers make about 
2s,aday. It is generally supposed that the profits 
of the cotton industry range from 20 to 30 per 
cent. on the actual capital invested, and sometimes 
even higher; but as the great majority of the 
factories are the property of individuals, who nut 
unnaturally do not wish publicity to be given to 
their private affairs, the only certain data obtain- 
able are those published by the industrial com- 
panies, which, though not very ample, are suffi- 
cient to prove the lucrative nature of the business. 
Moreover, in view of the protection given by 
Government, we may take it for granted that none 
of the manufacturers exaggerate their profits ; the 
likelihood is rather in the other direction, so that 
the Government protection may be continued. 

Most. people are of opinion that the recent deve- 
lopment of the manufacturing industry of Mexico 
is attributable directly and almost entirely to the 
great fall in silver; but Mr. Carden is satisfied 
that the benefit is not nearly so large as is gene- 
rally supposed, while in so far as regards the erec- 
tion of new factories, or the improvement of the 
machinery in old ones, the depreciation of the cur- 
rency entails a positive loss. It must, moreover, 
be borne in mind. that the benefit to the home in- 
dustry, whatever it may be, is relative rather than 
positive, and consists in the fact that the ratio of 
Increase in cost of imported cottons, consequent on 
a reduction in the value of the Mexican dollar, is 
greater than that of the domestic article, thus con- 
stituting an additional protection against foreign 
competition. Taking everything into account, Mr. 
Carden is of opinion that the depreciation of silver 
has had very little to do with the rapid development 
of the manufacturing industry, and that this must 
rather be ascribed to the accumulation of capital, 
due to the growing prosperity of the country, and 
to the necessity of finding a safe and profitable field 
for its investment. 

The general conclusion at which he arrives is that 
the conditions under which cotton goods are manu- 
factured in Mexico are so favourable, that even 
with a smaller degree of protection than they at pre- 
sent enjoy, it would be very hard, if not impossible, 
for English cottons to compete with them. The 
price of the raw material, except for the import duty, 
which is not quite 1d. per lb., is practically the 
same as in England; although fuel is dear, the 
gross expenditure under this head is not large, 
owing to the extensive use of water for motive 
power, taxation is light, and finally, labour, 


which, though not of a high order, is good 
enough for the manufacture of the class of 





goods for which there is the largest demand 
in Mexico, is extremely cheap. Under these 
circumstances, it is only because the output of the 
Mexican factories has never yet been sufficient to 
supply the local demand, that it has been possible 
to continue the importation of low-grade English 
piece-goods into the Mexican market ; but there 
are strong grounds for believing that this state of 
things will not last long. At the present rate of 
development it cannot be long before the Mexican 
factories will be in a position to produce all the 
plain and coloured cotton goods of ordinary qualities 
required for home consumption. Mr. Carden says 
that it is useless to disguise the fact that this will 
be a severe blow to English trade, as more than half 
the value of the English cotton goods exported to 
Mexico consists of cheap cloth, which must eventu- 
ally be excluded from the market. He, however, 
points out that English manufacturers should bear 
in mind that the capacity of the ordinary Mexican 
operative is limited, and that in order to produce 
goods of superior fineness or of a variety of 
of textures, skilled labour, usually foreign, has to 
be employed, which, while often unsatisfactory, is 
always expensive, and adds very materially to the 
cost of production. In such materials, then, a field 
as yet but little explored is open to British enter- 
prise ; and if merchants, instead of being content 
merely to supply goods for which there is already a 
demand, were to exert themselves to introduce new 
articles direct to the customers, and especially those 
of the poorer class, it might well happen that the 
resulting trade would prove far more important 
than that at present existing. In short, in this, as 
in many other departments, British manufacturers 
should not enter into the competition for the produc- 
tion of cheap articles, but rather for those of special 
design and construction and of superior quality. 








THE CALCIUM CARBIDE INDUSTRY. 

Tuer exhibition of acetylene generators at the 
Imperial Institute makes the present moment a 
favourable one for reviewing the progress in the 
calcium carbide industry since the date of our last 
article. * 

The remarkable activity displayed by inventors 
and company promoters in this industry, of which 
mention was made in our previous article, still 
continues. During the year 1897 there were 269 
applications for British patents: an advance of 
89 upon the figures for the preceding year ; while 
the total number of applications for patents in con- 
nection with this industry during the four years 
ending 1897 has been 487. Over one-half of this 
total have been rejected, and the number of 
patents granted is 222, a sufficiently alarming total 
when one recollects that to each individual inventor 
his patent may represent a syndicate, a limited lia- 
bility company, and ultimately enormous profits 
for himself. No patent litigation has occurred so 
far ; but steps are being taken in New Zealand, it 
is stated, to test the validity of the Willson claims. 
With such a plethora of patents there have naturally 
been a large number of new company registrations, 
and we have taken note of 14, with an aggregate 
capitalisation of over 450,000/., since November of 
last year. That this large sum has been actually sub- 
scribed by the public is more than doubtful— 
happily so. Itis satisfactory to note that a few of 
these new companies are making arrangements to 
manufacture calcium carbide, but they will have to 
meet the competition of some of the older electro- 
chemical and electro-metallurgical companies, which 
since 1895 have been devoting a portion of their 
plant and water-power to the manufacture of 
carbide. Of these, the Electrochemische Werke, 
of Bitterfeld, is the largest producer. 

There are now 22 works scattered throughout 
Europe and America producing carbide in large or 
small quantities, while four others are in course 
of construction. The production of carbide in 
America is stated to have been 860 tons in 1896, 
and 1925 tons in 1897, the value of the pro- 
duction in the latter year being given as 28,000/. 
The Willson Company, the chief producers in the 
United States, have completed a new factory 
near Lynchburg, in Virginia, and they are stated 
to have produced 3000 tons of carbide since 
January 1 of this year. There are no figures avail- 
able relative to the production of carbide by the 
European makers. Various improvements in the 
design and methods of working carbide furnaces 
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have been introduced. At Bitterfeld and Neu- 
hausen continuous methods of production have been 
in use for over a year, while Pictet has proposed 
to obtain further economy by heating the raw 
materials before they enter the electric furnace. 
Working in this way, he estimates the cost can be 
reduced to 31. 8s. per ton. 

The output per electrical horse-power day of 
24 hours remains about the same, and the reported 
yields of 9.12 kilogrammes must be received cum 
grano salis, Professor Lewes, from his own obser- 
vation at Foyers, found the yield varied between 
7.2 lb. and 12 1b. per electrical horse-power day ; 
while Pictet from thermal data calculates that the 
average yield will not exceed 9 lb. The greater 
portion of the carbide at present put upon the 
markets contain only about 80 per cent. carbide ; 
the Foyers carbide, according to Professor Lewes, 
is purer than the Continental makes, and contains 
87.92 percent. The most interesting development 
of the past six months is the commencement of the 
manufacture at Vernier, near Geneva, by means 
of the wasted water-power of the Geneva electric 
lighting station. A day-load is obtained for this 
plant by means of the carbide furnaces that have 
been erected; and Guye has estimated that the 
carbide can be produced here at a cost of 61. 5s, 
per ton. 

The use of acetylene for lighting purposes 
appears to be slowly extending. Professor Thomp- 
son has stated that in the United States nearly 
every gas works possesses, or is erecting, a car- 
bide plant, in order to use acetylene gas as an 
enricher for the coal or oil gas ordinarily produced. 
The towns of Alzonne and Saurat in France, 
and Veszprim in Hungary, have been lighted by 
acetylene gas for some time past; while a similar 
system of lighting is being planned for Sentier in 
Switzerland. The steam yacht White Queen, which 
has recently been built at Aberdeen, is also lighted 
by acetylene ; and there are several small installa- 
tions of the light to be found in this country and 
in America, similar to that at the Catholic Training 
College at Niagara. Acetylene as an illuminant is, 
however, by no means perfect, and at Veszprim, 
in Hungary, difficulties have been caused by the 
presence of phosphoretted hydrogen in the gas, and 
by the smoky flame produced after some hours 
continuous use of the sesame In order to remove 
the former, Lunge and Cedercreuz recommend 
the use of calcium hypochlorite, while Professor 
Lewes’ opinions upon the cause and prevention of 
the latter have recently been recorded in our 
pages. * 


The use of acetone as a solvent for the gas has | 


been checked by the researches of Berthelot and 





Vielle, who have found that solutions of acetylene | 


in acetone are explosive. 


Cuinat, who found that he could produce a horse- 
power hour at a cost of ;{,d. when using a mixture 
of 1 volume acetylene and 10 volumes of air. As 


regards the costs of illumination by means of acety- / 


lene, a few figures have been published. 

At Sentier, in Switzerland, a 16-candle light will 
cost .172d. per hour, with acetylene at 1 france 50 
cents per cubic metre. Bunte gives the following 
comparative costs of a 20-Hefner unit light per 
hour in Berlin : 


pfg. 

Argand burner... 2.40 
Acetylene 1.63 
Petroleum 1.50 
Siemens burner 1.40 
Incandescence burner sed 0.53 
a (high pressure) 0.32 


Fowler also states that oil is the more econo- 
mical illuminant where low candle-power is re- 
quired. 

Apart from its use for generation of acetylene gas 
for illuminating purposes, calcium carbide is found 
to possess properties which may render it of in- 
dustrial importance in many directions. Borchers 
has stated that it is being used in Germany for 
deoxidising and carbonising steel, while Caro pro- 
poses to use it for the production of cyanides by 
heating it-in a current of nitrogen and steam. 
Great attention has recently been paid to its use 
as a germicide, its effect in this respect being attri- 
bated to the slow evolution of acetylene and phos- 
phoretted hydrogen. Carbide has been used with 
some success in preventing both phylloxera and 
black-rot ; and M. Chuard is cnthanting further 
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experiments with carbide made from lime contain- 
ing an admixture of calcium phosphate. 

Experimental trials, which are stated to have 
given successful results, have also been carried out 
with carbide for the purification of raw sugars. 
Berger and Wirth have proposed its use for the 
production of lamp-black, but this process could 
hardly compete with the present methods of manu- 
facture. Of the uses mentioned above, that relating 
to its properties as a germicide is of the greatest 
industrial significance. Phylloxera is a disease 
which causes such great losses to the vine owners 
throughout Spain, Italy, and France, that a very 
extensive market for carbide will be created in 
these countries, if further experiments confirm the 
statements that have been made as to its value as 
a germicide. 

The demand for calcium carbide is stated to be 
rapidly growing, but how much of this demand is 
due to commercial, as opposed to experimental use, 
it is as yet impossible to say. The British Consul 
at Barcelona has reported that in Spain the de- 
mand exceeds by three times, the supply; and this 
state of affairs is, no doubt, partly due to the state- 
ments made concerning its value as a remedy for 
phylloxera. Owing to this demand, the price keeps 
up in spite of the increasing production, and our 
latest inquiries show that it at present varies 
between 12/. and 18/. per ton. 

An ‘‘ Acetylene Gas Verein” has been founded in 
Germany, for the purpose of promoting the use of 
acetylene as an illuminant, and for obtaining con- 
cessions from the public authorities, with regard 
to the storage and transport of calcium carbide. 
An exhibition of acetylene generating and light- 
ing appliances was recently held in Berlin. At 
the similar one now being held in London at the 
Imperial Institute, a strong committee has been 
appointed to report upon the various makes and 
types of generators exhibited, and the much- 
needed guidance to the public in the matter of 
‘‘ acetylene generators’ will therefore be pro- 
vided, 








COMPETITION IN THE FAR EAST. 

Some time ago an exhibition, which we believe 
was arranged by the London Chamber of Commerce, 
was held in London, Glasgow, and other large 
centres, with the object of showing the articles 
which entered most directly into competition with 
British-made goods. Those who saw it had little 
hesitation in expressing the opinion that if the 
articles shown in the exhibition were fair specimens 
of the goods which were being sold by our com- 
petitors, we had not much to fear. The general 
impression, however, seemed to be that the col- 
lection was far from being complete, and there- 
fore gave a very imperfect idea of the actual 
conditions. That impression has been strengthened 
by the collection which was made by the German 
Commercial Mission to the Far East. We have 
already mentioned that that mission had not pub- 
lished its report, but had handed it over to the 
Minister of the Interior, and communicated con- 
fidentially to parties specially interested, as it was 
feared that if the outside public had been taken 
into their confidence, foreigners might receive some 
hints which would enable them to compete more 
successfully with Germans. In a similar manner, 
they have restricted the use of the specimens which 
they collected in the course of their travels in 
China, Japan, and Korea. The collection has 
been shown in Berlin and Dresden, but it was only 
open to persons actually interested in the trades 
concerned, and to members of the Chambers 
of Commerce and some oflicials, entrance being 
allowed on the presentation of a permit from the 
Society of Industrialists. Some of the German 
papers, however, have given a general account of 
the exhibition and the following are notes of the 
most important parts. 

There were fully 5000 samples of all kinds dis- 
played, which shows that the collection is the 
result of the close study of technical men who 
thoroughly understand their work. The exhibits 
have a twofold object, and show, firstly, what 
European and American goods are exported to 
East Asia ; and, secondly, what goods can be pur- 
chased there. The most important exhibits are, 
by far, those of the clothing industries. The cotton 
industry is represented by over one thousandsamples; 
the silk industry has almost as many, and the 
woollen industry has several hundreds. Many of 
the native products will be most useful to manu- 








facturers as indicating the nature and style of the 
goods which are likely to be popular. Alongside 
these native productions are seen samples of im- 
ported wares, such as black satins, velvets, and 
plushes in those colours, and qualities which are 
in demand in the Far East, and they show how 
far foreign designs have been modified to suit the 
native tastes. In cottons the collection espe- 
cially shows the labour expended on this branch; 
all kinds of native and imported goods are shown, 
including those of the new mills in China and 
Japan. Samples are shown of all the leading 
cotton imports from England and in which Germans 
cannot yet compete. Ramie, hemp, jute, banana- 
fibre, and articles made of them, are well repre- 
sented. The wool exhibits are most important, in- 
cluding both yarns and cloths. The collection 
shows that the trade in woollen goods in China is 
not yet important, but is far greater in Japan. The 
latter is highly developed in certain cloths and 
coverings, and their flannels and serges are begin- 
ning to be known in the markets. In the iron and 
machine industries, the Commission had, of course, 
to confine itself chiefly to reports, but samples are 
shown of the small metal industries. Japan shows 
many exhibits of metal and glass combined, of 
buttons, wire articles, locks, knives, and scissors. 
The Chinese samples of’ metal wares are much 
rougher. There are many samples of Japanese 
watches, glass, writing materials, &c., of sugars, of 
Japanese real and ‘‘imitation” wines, of tinned 
and preserved things. Lastly, there is a collection 
of leather samples, which includes a great display 
of tanned hides from those Japanese factories which 
supply large quantities for the Army. Altogether 
the collection gives not only a very good idea of 
the nature of the competition in the Far East, but 
also shows how thoroughly the Germans do any 
piece of investigation which they undertake. They 
would, however, have deserved more credit if they 
had followed the example of the Blackburn Chamber 
of Commerce and published their report. 








THE CARE OF STEAM BOILERS. 
An interesting memorandum presented to the 
members of the Manchester Steam Users’ Associa- 
tion has just been issued by Mr. C. E. Stromeyer, 
the chief engineer. It touches, in the first in- 


stance, on the life and work of the late Mr. Laving- | p 


ton Fletcher, to whom it pays a well-deserved 
tribute, not only for the success which the Associa- 
tion achieved under his able guidance during the 
long term of 36 years, but also for the untiring zeal 
with which he devoted himself to the perfecting of 
steam boilers, and to the combating of the erro- 
neous views, formerly so widely held, and which 
still prevail in some quarters, as to the causes of 
explosions. For the services thus rendered, Mr. 
Stromeyer says, steam users and the engineering 
profession owe Mr. Fletcher their deepest thanks. 
By careful attention to the organisation of a system 
of reliable boiler inspection the Association now 
stands at the head of the various organisations 
which have since been established in different parts 
of the world, having for their object the prevention 
of explosions, the number of which, in our own 
country, has been so considerably reduced in recent 
years. 

Some original and striking figures are given as 
to the cost of explosions, taking as a basis the 
number of what are termed ‘‘ proper ” boiler ex- 
plosions (i.e., from steam boilers only) during a 
term of five years. The average cost of an ex- 
plosion is estimated at 384/.; and reckoning 17 
explosions as occurring among 120,000 boilers in 
the United Kingdom which are uninspected by the 
Association or the various insurance companies, the 
average cost of explosions, it is stated, amounts 
only to about 13d. per boiler. If a boiler is 
thoroughly inspected and guaranteed there is prac- 
tically no risk, and only two persons have ever been 
injured by troubles connected with boilers under the 
Association’s care. In thése cases the injuries 
were slight, and the total compensation which might 
have been due to them under the new Workman’s 
Compensation Act would not, it is said, have 
amounted to more than 25/. This is out of a total 
of 130,000 boiler inspections ; and the moral which 
it is intended steam users should learn from these 
figures is, that a system of careful inspection ought 
to considerably reduce the cost of insurance under 
this Act. 

A copy is given of the ‘‘ Advice to Boiler Atten- 
dants,” which the Association recently published. 








Many of the hints and instructions are extremely 
useful, and form a serviceable adjunct to a boiler- 
house. Many boilers suffer severely from scale, 
and on this point the memorandum makes the 
following remarks : 


**Tn 1892, M. Schmidt, Engineer of the Association of 
Steam Users of the Somme, Aisne, and Oise, read a 
paper before the sixteenth Congress of Chief Engineers 
on a new method of cleaning boilers which had been re- 
discovered and adopted by one of his steam users, and 
which is as follows: The boiler is cooled down without 
running out its water. After a few days, when the tem- 
perature has fallen sufficiently to allow a man to enter, 
the top manhole door is removed, the water is lowered to 
about 1 ft. below the furnace crown, and the boiler 
cleaners enter the boiler armed with brushes, scrapers, 
and, if necessary, with a high-pressure water hose, 
They find the scale to be soft, almost muddy, and can 
remove it with the greatest ease. When they have 
cleaned the upper part of the boiler, the water is 
lowered 1 ft. at a time as the cleaning progresses. By 
this means all new scale can be removed in a few hours. 
Should the work of cleaning the boiler not be commenced 
until one hour after the water has been run out, then the 
scale will already have become hard, and can only be 
detached from the plates by the tedious process of chip- 

ing. If the water is blown out under pressure the scale, 
oeing left in a dry and hot condition, is doubly hard and 
adhesive. Old scale, which has been in the boiler for 
years, does not soften again, but after a time it also yields 
to this treatment. On the other hand, boilers which do 
not readily scale can be partially protected against cor- 
rosion by emptying them while they are still warm, when 
the undisturbed thin scale will harden on the warm sur- 
faces. Inquiries made amongst our inspectors revealed 
that this method of cleaning had, years ago, been adopted 
by some steam users, and also that it was perfectly 
true that boiler scale is soft as long as it has not been 
exposed to the air; and in all recent cases where 
members were troubled with scale, and where the con- 
ditions were otherwise favourable, they have been ad- 
vised to adopt this plan. Although boilers can thus be 
freed from scale more easily and in much shorter time 
than if they are allowed to dry, it will be found that the 
men prefer the more unsatisfactory and costly process 
now in use ; a suit of oilskins to protect them from the 
wet might be found an inducement to convert them to 
work this method satisfactorily. 

‘*Economisers should be cleaned on the same plan, all 
the top caps being removed, and the pipes kept full of 
water while the scale is being detached and converted 
into mud by light iron scrapers. One-inch gas pipes, to 
which a serrated disc or pipe couplings about 2} in. in 
diameter have been screwed, will do excellent service. 
When all the pipes have been cleaned, the accumulated 
mud is removed from below. 

“‘In recent years water-tube boilers have for certain 

urposes been frequently employed, but they give much 
trouble if the water is sedimentary. In pra 4 cases it is 
suggested that the scale should be similarly removed, if 
possible under water, the top tubes being cleaned first, 
and no water being let out except through the top holes 
of the tube to be cleaned.” 

Another matter of importance to steam users is 
the trouble experienced from the presence of grease 
in boilers, an evil which has been experienced 
especially since the introduction of condensing 
engines. The memorandum says: 


‘*Furnaces, particularly in heavily-fired boilers, have 
frequently collapsed without any apparent cause, for the 
film of oil which does the mister is so thin that it is 
not easily detected, and it generally gets charred, and 
disappears as soon as the furnaces have grown hot. The 
importance of attending to this matter will be apparent 
when it is remembered that most hydrocarbon lubricants 
are exceptionally bad conductors of heat, a thin film of 
only ;}5 in. thickness retarding the heat as much as, or 
even more than, a layer of scale 7, in. thick, or as a steel 

late 10 in. thick. If mineral oils have been let into a 
iler they cannot be removed like vegetable oils, by in- 
troducing caustic soda, and the only really effective way 
of removing them is to allow a thin scale of mineral matter 
to accumulate, and to remove it together with the ad- 
hering oils. By far the better plan is, however, to keep 
these oils out of the boilers. This is done with reasonable 
efficiency by passing the feed water through a feed filter. 
This filter should be arranged so that it can be blown 
through, whereby the accumulated grease is discharged, 
and the attendant should be instructed to keep the filter- 
ing material as clean as possible. 

*‘Besides using this appliance, it will be worth the 
most serious consideration of steam users to reduce the 
amount of lubricating oil used in their cylinders. On 
many of the largest steamers now running no oil is intro- 
duced into the cylinders, except a few drops at the com- 
mencement and at the end of each voyage, which often 
extends over a few weeks. It is found that the moisture 
in the steam, amounting generally to more than 25 per 
cent., is an excellent lubricant both for the slide valves 
and the pistons.” 

In Enerneertne of June 10 we gave a report of 
a Board of Trade inquiry with regard to a fatal 
steam pipe explosion near Bristol, and on this 


point Mr. Stromeyer writes as follows : 


‘* An examination of the Board of Trade reports shows 
that steam pipes frequently explode, due to what is com- 
monly known as water-hammer action. In such cases, it 
appears that water accumulates in some low-lying part of 
a steam-pipe; its upper surface where it is in contact 
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with the steam is hot, but the undisturbed water under 
this filmis cold. A slight agitation of this water, caused 
perhaps by the opening of a stop-valve or of a drain cock, 
may suddenly bring the cold portion of the water into con- 
tact with the steam, a sudden condensation takes place, 
a vacuum is formed into which the column of water rushes 
with an accelerated velocity, and being then brought to 
an abrupt standstill, strikes a most intense blow against 
the valve or the steam pipe, which, no matter how strongly 
they are made, in most cases are then shattered. As 
such accidents occur very suddenly, and often without 
apparent causes, it was thought well to address a few 
words of warning to the boiler attendants, particularly as 
they are the chief sufferers. As pointed out in the ‘ Ad- 
vices,’ steam pipes can be so designed that no water will 
find a lodgment in them, and all danger of explosion is 
removed,’ wane 

‘‘One very important distinction,” Mr. Stromeyer 
adds, ‘‘has for the first time been made in these 
‘ Advices’ as regards the causes of collapsed furnaces and 
how such cases should be treated. When there is short- 
ness of water, the obvious remedy is to raise the water 
level, and this can be most quickly done by producing 
artificial priming, cold water being added soon after. If 
cold water were to be added at first, the immediate result 
would be a lowering of the water level, and the uncovered 

lates, which may be nearly red-hot, might give way 

fore the water level can be slowly raised to the neces- 
sary height by the feed pumps. If the overheated 
plates are covered with water but separated from it by 
layers of scale, grease, or refuse, it is obviously useless to 
add more water, and the best remedy must be to cool the 
fires. Most other ‘Instructions’ to firemen make a dis- 
tinction under these circumstances as to whether the 
furnace plates are red-hot or not; but it is clearly im- 
possible for anybody to look at a sooty furnace top 
exposed either to the flames or to the glare of a clear firs, 
and to form an opinion as to whether the plate is over- 
heated or not. fireman could certainly not assure 
himself on this point, and would therefore be in doubt in 
to how to act. Besides, it is dangerous for him to get as 
front of the furnace.” 


The memorandum gives some useful information, 
and deserves the attention of the users of steam 
power. 








NOTES. 
Tue TREATMENT OF SEWAGE. 

Actine on the belief that the complete destruc- 
tion of pathogenic microbes cannot be insured by 
their natural enemies in sewage, Mr. P. 8. Hyslop, 
M. Inst. C.E., Walmer, has devised a means of 
effecting this aim by the addition of calorific sterili- 
sation to bacteriological treatment of sewage. He 
has also modified the usual system. The settling 
tanks are subdivided into cells, which again have 
baflie-plates so arranged that the sewage must pass 
down a restricted passage, near the foot of which it 
meets with an upward current of air emitted under 
pressure from a pipe suspended from the top, so 
that aeration is under direct control. A supply 
tank is fitted so that, with the usual variations in 
the strength of the sewage, the air supply may be 
increased easily. The sewage passes under the 
baffle into the larger division of the cell, rises and 
and flows through a restricted passage into the 
next cell, and thus successively through the several 
tanks, the solid matter being deposited in pockets 
formed for its reception. It is suitably drained, 
removed, dried, and burned. The next and dis- 
tinctive treatment in the process is the passing of 
the liquid, after the usual admixture of alkali, 
through heat exchangers, in which it cools and is 
itself heated by liquid previously operated upon. 
The heat exchangers communicate with disinfec- 
tors or sterilisers of the vertical cylindrical form, 
having a helical partition. The liquid enters at 
the bottom of the vessel, and by the actuation of 
steam jets is heated and propelled through the 
helical passage to a vessel at the top fitted with a 
pressure-regulating valve. The liquid finally passes 
through passages under a sludge-drying platform 
Into a settling tank, and thence through filters. 
Mr. Hyslop dispenses with circular pipes in the 
heat exchangers, so as to minimise the hydraulic 
mean depth and keep the particles of liquid as close 
to the wetted surface as possible. The heated 
liquid from the exchangers is used for drying the 
sludge. The ammonia and other gases expelled 
from the liquid during sterilisation are collected 
and led through a saturator, in which the ammonia 
is absorbed by dilute sulphuric acid, the residual 
gases being passed into the foul gas conduit. The 
saturated sulphuric acid is conveyed to an evaporat- 
ig chamber and suitably treated. Mr. Hyslop 
estimates the coal expenditure at 50/. per day for 
the treatment of 4,800,000 gallons of sewage, with 
fuel at 12s, per ton. A plant for dealing with 
200,000 gallons of sewage per hour, delivered to the 
station in a low-level sewer, from which it has to 
be pumped up 15 ft. into the treating tank, is esti- 





mated to cost 35,000/., exclusive of land, of which 
about one acre might suffice. 


RalLways IN Texas. 

The Railway Commissioners of Texas, whose 
work we have already had occasion to commend, 
have issued their annual report, which affords 
abundant evidence of the value of the Commission. 
Having reason to believe that some companies, by 
the payment of rebates and other devices, were 
discriminating in freight rates in favour of certain 
favoured customers and cities, the Commissioners 
raised actions in the court against such violation of 
the law; but the Legislature had failed to make 
adequate appropriation to pay expenses of experts, 
with the result that the cases were not. proved. 
After much pleading 10001. was voted for one year, 
pretty much as an experiment. With this money 
proceedings were again opened, and the first com- 
pany tackled pleaded for a compromise on the con- 
dition of paying 1001. for each case of infringement, 
the payment of all costs, and undertaking not to 
repeat the offence. In 95 other cases the offenders 
pleaded guilty ; and for the expending of 8001. of 
the grant, the Treasury, through the Commissioners, 
is the richer by 9500/.—not a bad speculation. It 
is to be hoped that similar appropriation for 
investigation will be made annually, for by the 
abolition of discriminatory rates the public, as 
a rule, profit. Indeed, the same principle might 
profitably be adopted in many other parts. The 
Commission, as is perhaps now known, keep a 
close watch over new schemes with the view of 
determining the utility of the proposed lines, 
and of seeing that they are constructed at a 
reasonable cost to the shareholders, even although 
contractors are also the moving spirits in the under- 
takings. The total mileage in the State now is 
9484 miles, excluding yard track and sidings, the 
average liability in stocks, bonds, &c., being 87711. 
per mile. The operating expenses absorb 78.12 per 
cent. of the gross earnings. The freight earnings 
per mile of road are 593.7/., passenger earnings 
181.6l., and the gross earnings from all sources 
790.51. per mile of road, while the net earnings are 
1731. per mile. The average freight haul last year 
was 156.62 miles, and the average rate per ton-mile 
1.091 cents. The average freight earnings per mile 
run by freight trains was 6s. 10d. The average 
distance travelled per passenger was 49.52 miles, 
the receipts per passenger mile being 2.437 cents., 
while the receipts per passenger train-mile were 
3s. 5d. The returns are better generally than in 
the previous year, and it is significant that while 
the net revenue yields only 2.13 per cent. on the 
aggregate amount of stocks and bonds, it is equal to 
5.69 per cent. on the value put by the Commis- 
sioners on the railways, while it equals 11.69 per 
cent. on the value for which the railways are assess- 
able. Clearly the original cost was inflated. The 
lines actually constructed since the Commission 
took office have to bear only one-third the interest 
charge on early lines ; but, as it is, the work of 
the Commissioners is leading to profit alike for the 
railway owners and the people of Texas. 


Winp As Motive Power. 

The well-known Danish scientist and inventor, 
Professor la Cour, has given the question of a more 
rational utilisation of the wind’s power a most 
thorough and careful attention for a series of years, 
and has carried on a number of State-aided experi- 
ments and tests in this connection. In an interest- 
ing lecture before a Copenhagen scientific society, 
Professor la Cour the other day communicated some 
of the results he had already obtained. He first 
touched upon a few historical points, stating that the 
first epoch-making technical essay paper had 
emanated from the Alexandrine mathematician 
Hero, who lived some 2000 years ago. It dealt 
with the utilisation of Nature’s powers, and men- 
tioned pumps, syringes, automators, &c., but his 
work was not continued by anybody. The matter 
was allowed to rest for 1500 years, when a new 
move was made in the Orient, and by the Mahome- 
dans carried to Europe, where it grew and increased, 
until it by the discovery of the application of steam 
received an immense impetus. But Hero’s essay had 
given the first impulse ; it was widely translated and 
commented upon. The utilisation of wind power 
became more general, and the engineers of that 
period gave the bulk of their attention to the con- 
struction of wind and water mills. With regard to 
the most practical construction of a wind mill, Pro- 
fessor la Cour pointed out the fallacy of the opinion 





that the greatest effect was obtained by horizontally- 


moving wings. He touched upon the various 
manners in which the problem of turning the mill 
according to the wind had been solved, and then 
dealt with the construction of the wings. The 
great mathematicians of the last century had 
given much attention to this question; but all 
their careful calculations had not led to any 
real results. Their physical suppositions were 
erroneous, because they held that the effect upon 
the mill exclusively depended upon the pres- 
sure of the wind when it struck the wings. 
The question of the effect of the wind’s pressure 
upon a flat surface is a complicated one, but it has 
in any case been demonstrated, that the suction 
on the lee side is a very important factor. Pro- 
fessor la Cour had at his experiments measured 
the effect of an artificial—and consequent even— 
wind had upon different models at different speeds, 
and these experiments bore out the correctness of 
some of the ordinarily accepted rules in the con- 
struction of windmills, for instance, as regards the 
number of wings. A mill with 16 wings had only 
1} times as much power’as one with four. In mea- 
suring the percentage of the power of the wind 
striking the wings, which was absorbed or utilised 
by the latter he had arrived at this, at first 
sight, somewhat startling figure of 143.7 per cent. 
This unlooked - for result was owing to the 
above - mentioned suction on the lee side of 
the wind passing between the wings. That the 
wings should not be plane, but have a bent or 
a concave shape, was an old-established truism, and 
the shape of the wings has in reality much influence 
upon the suction which is more especially caused 
by the wind, which just passes the edges of the 
wing. In measuring the percentage of the wind 
power utilised, it was, consequently, also taken into 
account the wind passing between the wings, and 
instead of 143.7 per cent., the figure was 21 per 
cent. The absolutely best shape for wings has, 
however, not yet been ascertained. The most im- 
portant practical point in connection with windmills 
is the solution of the problem, how best to neutralise 
the inconveniences caused by the irregularity of the 
wind. Professor la Cour has for this purpose con- 
structed an original regulator, called the Krato- 
state, by means of which a windmill can very well 
be used for working a dynamo. 








ROYAL ENGINEERS. 
To THE Eprror or ENGINEERING. 

_Srr,—I consider that there is not the slightest connec- 
tion whatever between engineering and its various 
branches and military matters. ut I admit that 
soldiers require the services of engineers much in the 
same way as they require the services of medical men or 
the other departments of the Army. They must not 
expect to supervise everything simply because they are 
interested in it. Does the minister design and superin- 
tend the erection of a church, a brewer design the brewery, 
a fisherman or fisherwoman design the harbour, the fish- 
market, or the boats? Certainly not. Again, an engi- 
neer requires scientific instruments, paper, pencils, india- 
rubber, &c., but does he insist on supervising their manu- 
facture? Certainly not. This proves that military men 
go too far when they maintain that they should design 
military or public works simply because they know the 
requirements. The military es is so popular that 
there is not the least need of offering civil employment 
while on the active list asan inducement. A Royal Engi- 
neer officer recommends that all the engineers in the 
Public Works Department should have a military train- 
ing, and that the Royal Engineer officers should not hold 
appointments in departments which ought to belong to 
civilians. Very good; but why come to the conclusion 
that the civil engineer must be a soldier? It is foolish 
statements like this being acted on which does the harm. 
An engineer has a general knowledge of civil, mining, 
mechanical and electrical engineering, architecture, sur- 
veying and shipbuilding, as all these branches have a 
strong connection. But he is unable to devote particular 
attention to all, and, until such time comes that he can do 
so, no engineer should attempt another profession at the 
same time. He may be interested in it, but that is 
all. He might, like others, join either the militia or 
volunteers, but the military ‘‘ plums” should be kept for 
military men who devote their time to military matters 
only. Another writer states that oy Engineers have 
not had a sufficient training, and that the military officials 
increased their course of construction after certain letters 
appeared in this paper, This writer, in my opinion, 
misses the real point. Undoubtedly military men are 
well educated, but I maintain, no matter what the Royal 
Engineer’s ability or qualification may be, he has no 
right to be engaged on civil engineering work, And, 
further, if the letters in this paper have only the effect of 
perfecting the Royal Engineer’s training they should 
cease. If Royal Engineers get all the advan they 
get at present, what would ar | not get if they 
were to improve? Any educated person who has 
a special knowledge of mathematics, natural philo- 





sophy, and who understands how to prepare plans, 
holds the keys of the engineering profession. I need 
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only mention Moseley’s ‘‘ Principles of Engineering and 
Architecture,” a very able work, written by a minister ; 
and other ministers could do as much, or at least under- 
stand it. Yet the ministers leave our profession alone. 
Lick-spittles with no professional training see no harm 
in allowing the Royal Engineers posts in the civil depart- 
ments. 

Kindly allow me to make the following suggestions for 
the reorganisation of the Corps of Royal Engineers. 

Firstly, allowing Royal Racinar officers the same 
advantages as the officers of the cavalry, Royal Artillery, 
and infantry. 

The work of the sappers and miners to consist of the 
following : The erection of all temporary works required 
for the military forces during war; to provide balloon 
and also submarine mining companies. The officers to 
have nothing to do with the designing and superintend- 
ing of the permanent erections, which would be under 
the direct control of the Surveyors, Royal Engineers’ 
Department, who are qualified engineers, architects, and 
surveyors; and they could receive their instructions from 
a military board in the same way that those in private 
practice receive instructions from clients such as railway 
directors, harbour commissioners, water trustees, brewers, 
millers, and other citizens who require special kinds of 
buildings. This new department could be either a dis- 
tinct department in connection with the War Office, or 
else it could be a branch of the Board of Public Works 
and Buildings. For example, the naval officers are dis- 
tinct from the constructors and naval engineers, and also 
from the engineers in the engineering and architectural 
department of the Admiralty ; and again the officials in 
the Board of Works design buildings for the Customs, 
Inland Revenue, Post Office, &c. If civil engineers 
cannot construct any kind of work which is made of iron, 
timber, stone, and such like, or if they were to be baffled 
with sanitary problems and other works which pertain 
to engineering, soldiers will never be able to grapple the 
problem. 

Secondly, engineers for military works to be a depart- 
ment on similar lines to the medical and other depart- 
ments, and have no control over the other branches ; but 
allowing the officers of submarine, and also the balloon 
companies, to retain their privileges. 

Those two last-mentioned branches could either be by 
themselves or else joined to the Royal Artillery, or the 
submarine company could be joined to the Royal Marine 
Artillery, and the balloon company to the infantry. Far 
better that way than connecting them with the construc- 
tive and surveying departments. 

When a young man wished to join the new department 
for engineering, &c., he would have to qualify himself at 
Cooper’s Hill College in engineering, and then go to 
another centre for a course of instruction in military 
engineering and elementary drill: just in the same way as 
a young man who joins the Medical Department has to 
qualify at a medical college, and then joins another centre 
for a special training and elementary drill. The man who 
superintends the construction of the railways and hospitals 
does not need to be any more a soldier than the medical 
officer who attends to the wounded on the field and in the 
hospital. Similar measures can be adopted for both depart- 
ments. The engineer official would then be an engineer, and 
he would devote his time to all matters connected with 
engineering, and would leave military command for mili- 
tary men, and would be restricted to his own department. 
No exception would be taken to him holding any position 
connected with engineering. The great weakness and 
cause of discontent at present is military and engineering 
matters being undertaken by the same persons. It is 
grossly unfair to allow an engineer to boss officers of the 
infantry, cavalry, and Royal Artillery, or to allow a mili- 
tary man to boss the civilian. It is grossly unfair to give 
the Roy ul Engineers advantages over the medical men and 
officers of other army departments. The naval constructors 
and naval engineers, should all be considered as belongin 
to separate departments. The same reason holds goc 
for all. 

ScIENCE. 
To THE Eprror or ENGINEERING. 

S1r,—I must take exception to some things in “ Yo Le 
Trovado’s” letter which appears in your issue of the 
8th inst. 

First, let him not think that I alone among Royal En- 
gineer officers strongly condemn the organisation of the 
the corps. He must know how frail mortals are some- 
times strong by their weakness and weak by their 
strength, as * Rochefoucauld enunciated long ago in his 
celebrated Maxims. There are numbers of Royal Engi- 
neer officers who would have done all I have done to ex- 
pose the vicious organisation of their corps, but a fine 
soldierly spirit and sense of discipline has restrained them. 
It may be because I lack in that excellent spirit, and not 
only because I have the discernment of when it is to the 
interest both of the corps and the country to put it aside 
and speak plainly, that I am the only Royal Engineer 
officer who appears to “have the courage to tell some of 
truth as to the corps.” 

Then, how could I concede that the Royal Engineers 
are a ‘‘ distinct failure both as soldiers and as engineers ” in 
face of the fact that not an expedition goes forth in which 
ro fo Engineers are not in request everywhere as soldiers, 
and earning distinction as such ; and that the Committee 
which assembled in India some few years ago to curse 
the Sappers as engineers, ended its proceedings by bear- 
ing testimony to their excellent services as such ? 

What I did say, however, was that an organisation so 
rotten that it is hardly too strong to use the word corrupt 
to it, is handicapping the unfortunate Engineer officer to 
the utmost in the attainment of professional efficiency, 
making numbers of them inevitably neither engineers nor 
soldiers, and none of them hardly the military engineer- 








ing experts that corps should supply us plentifully with. 
That itis a nina te the el who pays highly for 
what I have not described too strongly as a costly obstacle 
to our military, &c., preparedness, in that if the Royal 
Engineers supply us aul aod soldiers and good army 
civil engineers, the figures in my first letter make it 
very plain how completely it must fail to supply us with 
a proper corps of experienced military engineers. Finally, 
that it is a cause of injustice and grievance to the engi- 
neers of the Indian Public Works Department, which 
every Royal Engineer feels strongly about. In a word, 
it is a disgrace to our statesmen who allowed an incom- 
petent War Office to commit such an outrage on common 
sense by maintaining such a glaring stupid organisation. 

I said only things that I could prove, but ‘‘ Yo Le 
Trovado” will not strengthen my position by putting 
words in my mouth I did not utter, and things which are 
not correct and demonstratable. 

Then he seems not to understand the scheme I suggested 
for remedying the present state of affairs. To begin with, 
I was very mistaken in suggesting schemes at all, for 
thereby I introduced debateable points on what was not 
intended to be a debate, but the simple exposure of some 
facts to reveal and make public the scandal of our Royal 
Engineer organisation. As, however, I have committed 
the error, I must bear its consequences, and continue, 
along with this exposure, the debate I have raised in 
connection with it. 

I must explain to your correspondent that I did not 
propose to make the whole of the Public Works Depart- 
ment Royal Engineers ; they are not properly educated as 
engineering specialists. I omelek recruiting it from 
Cooper's Hill; but giving the latter school the military 
organisation, and its students just the military training 
that would make them know how to work with military 
men and supplying the Royal Engineer Department 
from the same or a similar school. This being the only 
way out, and in itself a very useful way out, of having 
the partly military and partly civil departments, which is 
so clearly undesirable. 

I cannot agree either with ‘‘ Yo Le Trovado ” either 
as to the defectiveness of the S.M.E. course in itself, if 
only it were kept for what it was designed and for mili- 
tary engineers. Military engineers cannot be specialists 
nor are they required to be such, and with all they have 
to learn, a good sound elementary education in engineer- 
ing is all they require, and all that can be given to them. 
But even as regards supplying specialists the fault is not 
here, for it has been so abundantly proved, and the 
opinion is so generally held that it is the experience, and 
not the schooling, that makes the engineer. 

What I condemned in the system of making 8S.M.E. 
educated men supply the specialised class of officer was 
more on the wasting on them an education in military 
specialities which they, last of any one, have need of. 

If, however, it must no longer be regarded as correct 
that an education merely to open his mind, is what is 
necessary for an engineer, and a thorough technical edu- 
cation is really required nowadays, here then is un- 
doubtedly another fault in the system. But there are 
too many unquestionable ones to make it worth while, or 
even wise to trouble about any that might be debateable. 
Let us show up the former, and if our administrators have 
any sense of their duty to the country, and the country 
of its own, to see to its military preparedness, and to jus- 
tice, the obsolete organisation must fall, and that soon. 

“Yo Le Trovado” asks me about the courses at 
Chatham. He has even over-estimated the amount of 
engineering education Royal Engineers get there, by not 
taking account the time spent on purely military courses 
such as tactics, drill reconnaissance, and musketry, which 
makes that spent in engineering proper—or subjects akin 
to it—pretty considerably less than he stated. 

The examination for promotion which he correctly 
details, none better than the authorities know, is a farce ; 
so why talk about it ? 

It is, indeed, significant that no single reproof has 
been addressed to me after my stating in the public press 
that I was knowingly committing a breach of discipline in 
order to show up the failure of the War Office, to do its 
elementary duties towards the country, doing the equiva- 
lent of signing my name by giving my station, where I 
am the only Royal Engineer officer who has served or could 
have served in the Indian Public Works Department. 

Officers must be called to order for acts of indiscipline, 
which can under no circumstances be ignored or taken no 
notice of ; soas the imputation of silence on account of 
the fear of the consequences is not one which could be 
made against the authorities, the fact and the absence of 
any unofficial remonstrances shows the attitude of the 
corps, both responsible and irresponsible, towards my 
action. 

I regret I can not give for publication the cases I know 
of where Royal Engineer Officers in high places have 
condemned the system, but owned themselves powerless 
to alter it. By doing so, also, I would show how I 
realise that the fault lies with the system of the War 
Office (of whose many faults this is but one, though 
perhaps the most striking example) ; and not in any way 
with the officers of the corps I am proud to belong to, 
and of which I feel myself an unworthy member. 

I remain, Sir, yours sincerely, 
A Roya ENGINEER OFFICER, LATE OF THE 
INDIAN Pustic Works DEPARTMENT. 





THE DESTRUCTION OF THE UNITED 
STATES BATTLESHIP ‘‘ MAINE.” 
i To THE Eprtor oF ENGINEERING. 
Sir,—In reply to Mr. Cripps’ letter, published in your 
issue of the 8th inst., if he will refer to the words used in 
the article he criticises, he will find that I used the words 
‘buckled downwards,” and, therefore, evidently did not 














‘“‘mean that the bottom of the ship was locally first 
blown downwards through 14 ft. of water into the mud,’ 
&c. My meaning was plain enough. Put more fully— 
the ship had 12 ft., perhaps 14 ft., of water under her. 
An internal explosion that drove out the sides and decks 
would also press downwards on the double bottom and on 
the water under it. This water being nearly incompres- 
sible, the bottom of the vessel could not be driven down- 
wards until after the water had been displaced, and itself 
driven outwards horizontally, and thus displacing the 
water surrounding it. But this action would be greatly 
retarded, if not altugether prevented, by the pressure of 
the explosion itself, which drove out the sides of the ship. 
Consequently, after due consideration, the words ‘‘buckled 
downwards” were employed, and I adhere to them. 

After this, the pressure due to the explosion having 
found vents to and between the zenith and the horizontal 
plane, the water under the ship would reverse the action 
on the ship’s bottom, and buckle it upwards, only slightly, 
perhaps, but still sufficiently to start the next process in 
the direction required. 

The action of gravitation would then bring about a 
return of water, and of floating bodies to replace the 
crater of explosion, and this return would include the 
water under the ship, which would thus act on the ship’s 
bottom driving it upwards. 

I take it that the rebound of a submarine explosion, so 
emphatically described by Captain Converse, is princi- 
pally due to this falling together of water to fill the crater 
of explosion, and this, of course, is entirely due to the 
action of gravitation, which Mr. Cripps appears to re- 
gard as having been overlooked. 

As for the ship’s list . . . the evidence was conflicting. 
The balance of evidence was rather in favour of no list at 
all, so that if list there was, it must have been slight and 
transient. Of course this applies to the after part of the 
hull alone, where the survivors were located ; and it should 
not be forgotten that the lights were extinguished by the 
explosion, and that it is somewhat difficult to judge on 
the question of /ist when a man is in the dark. As for 
the ship having listed as depicted in Mr. Cripps’ diagram, 
there is not a tittle of evidence in support of it. 

That the fore part of the hull sunk dong before the after 
part is clear from the evidence. Also, that the after part 
surged forward the instant after the explosion. Private 
Antony, who kept his head so well, was very clear on this 
point. 

Why did it surge forward? Answer : To fill the crater 
of explosion. And thus was the double bottom at frame 
18 driven upwards, 

July 10, 1898. J. T. BUCKNILL, 

To THE Epitor or ENGINEERING. 

S1r,—In Colonel Bucknill’s paper, and in the corre- 
spondence on the loss of the Maine, great stress seems to 
be laid on the fact that there were no dead fish found 
after the explosion. I have been in a great many West 
Indian harbours in a tramp steamer, and always found | 
that after two days in harbour, the fish, which had been 
numerous when we arrived, were gone from our neigh- 
bourhood. 

We attributed this to the noise from the blowing of the 
donkey boiler, the density being high in the harbours. 

There would be other noises aboard the Maine, such as 
salutes, &c., which would account for the absence of fish. 

Newcastle, July 9, 1898. D. RB. 








CRITICISM OF THE NAVY. 
To THE EpiToR OF ENGINEERING. 

Srr,—A propos of Sir W. White’s remarks at the launch 
of H.M.S. Amphitrite, I would respectfully ask whether 
the implication thrown out that criticism upon the subject 
of steed construction was to be deprecated if anony- 
mous, and that it was an unmanly course to pursue, was 
either consistent with the ition occupied by him, or 
so frank and open to the elie it was evidently intended 
to reach as it might have been. I ask this question, 
because Sir William must know that for an officer belong- 
ing to H.M. Navy to adversely criticise the work of those 
termed his superiors would mean death to his future 
prospects of employment ; and for those under the con- 
trol, and from whom Sir William himself rose to his 
present position, it would mean dismissal. Now, Sir, as 
there cannot be found critics more capable, from any 
source whatever, than those mentioned, I consider that 
part of his speech altogether unworthy of him: more 
especially so from the fact that when others attempt to 
criticise this particular subject, they are either told that 
they rush into print upon a subject upon which they are 
not fully conversant, or their criticism is altogether coolly 
ignored. Again, the meaning of the sentence that criticism 
is to be weleomed if fair and honest, is somewhat vague, 
however plausible it may read, and can evidently be con- 
strued in a variety of ways ; and without attributing one 
unworthy motive to Sir William, yet I do consider that 
past experience will scarcely justify would-be critics enter- 
ing the arena of this controversy. i 

One subject alone, the utility of the ram built in or 
forming a part in the construction of our battleships, sc 
many times criticised, has never been replied to; and 
again defy Sir William White, or any man living, to show 
either by theoretical laws, scientific rules, or abstruse 
reasoning, how it would be possible for this weapon to be 
made use of in anger without its resulting in wanton 
suicide. 

Should this challenge not be accepted, I must leave it 
to your numerous readers to judge of the worth of the 
welcome to fair and honest criticism offered by Sir W. 
White already referred to in this letter. 

I remain, &c., Yours obediently, 
W. H. WHETTEM. 

27, Bright-terracc, Whitehall-road, Gateshead- 
on-Tyne, July 8, 1898, 
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“THE BALL-BEARING FAD.” 
To THE Eprtor oF ENGINEERING. ; 
Sir,—I thank you for allotting to my letter a portion 
of your valuable space. But your footnote, in re ‘‘the 
mare’s nest,” tends to counteract the very raison @étre 
of my remarks. If the outer cup be 14 in. (about) in cir- 
cumference more than the cone, and the two surfaces 
connected together with a ball, how does the ball get 
over that extra surface? If the ball race were parallel, 
then the ball would roll all the way. But assuming the 
cone to be 1 in. in diameter, the ball }in., and the cup 
14 in., the ball has to traverse 3.141 in. and 4.712 in. in 
the same moment of time. I can only account for the 
friction which is well known to take place, and the con- 
sequences of which are noticeable in soft bearings, by 
these means. Is there any other factor at work to whic 
it could be attributed ? This, — the crux of my argu- 
ment as to friction, should perhaps have been more 
clearly stated in my former letter. 
I am, Sir, yours faithfully, 
J. CLirrorRD WALKER. 
20, Ockendon-road, N., July 9, 1898. 
[The reply to Mr. Walker’s query: ‘‘ How does the ball 
et over the extra surface?” 1s, of course, that the ball 
, not get over it, and does not try to. In the case 
supposed by our correspondent, the ball would simply 
roll along a 3.141-in. length of the outer surface in the 
interval of time between two successive contacts of the 
same points of the inner surface with the ball. If the 
outer bearing surface had twice the diameter of the inner, 
the same point of the latter surface would come in con- 
tact with the ball every 14 revolutions of the spindle, 
during which time the ball will have rolled half round 
the outer shell.—Eb. E.] 








SAW BENCH WITH RADIAL-ARM FEED. 
To THE Eprror oF ENGINEERING, 
Sir,—In your issue of last week you describe and illus- 
trate a saw bench with radial-arm feed made by Mr. 
Norman Tailby. 





I make a journey of about 100 miles nearly every week 
on the line, and for some time past I have noticed the 
number of passengers in the compartments, and the 
number of my fellow-passengers who pay reduced fares, 
and asnearly as I can judge, I conclude that the or 
will not get, as an average, more than 20s. from eac 
Liverpool first-class passenger; for which sum it hauls 
a deadweight of at least a ton for 200 miles, at a running 
speed of 60 miles an hour over the greater part of the 
distance, and I say that it loses money by every one of 
those people. I do not see anything ‘‘monstrous” in 
the treatment they receive from the company. The rail- 
way companies are not sufficiently careful of the interests 
of their shareholders in their treatment of the first-class 
passengers, which has failed to draw the third class into 
the first-class carriages, and I fear that their persistenc 
in trying to get the third-class passengers into the second- 
class carriages will also — to be a mistake. 

our obedient servant, 
W. I. Extis. 

47, Ward’s-buildings, Deansgate, Manchester, 

July 12, 1898. 








RAILWAY UNPUNCTUALITY. 
To THE EpitTor oF ENGINEERING. 

Sir,—Mr. C. E. Stretton must be very fortunate when- 
ever he travels, if he finds that on looking over his records 
for 10 years he can find that in no case has time been lost 
by the locomotive. I can only say that my own very ex- 
tensive observations have never been attended with such 
good luck. But the various superintendents of the line 
have in their archives masses of figures as to the working 
of the trains, and one must ialiove they have some 
grounds for complaining, as I know many of them do, of 
inadequate engines for modern work. 

Mr. Stretton cannot have read my letter carefully or 
he would not have put conclusions into my mouth which 
I have neither come to nor sent to you. I took the Mid- 
land Railway as a specimen road for discussion purposes 
because you, Sir, did so, in your article, and we were only 
dealing with hypothetical matters of wheels and gradients. 








Tinclose you a copy of Patent Specification No. 11,657 
A.D, 1891, from welch you will see how close a copy Mr. 
Tailby’s machine is of that patented by me. 
Inclosed is a photograph of my bench, 
I am, yours gs 
Tuos, N. RoBINsoN. 
[We annex an engravin prepared from the photograph 
sent by Mr. Robinson.—Ep. E.] 





THE LONDON AND LIVERPOOL TRAIN 
SERVICE. 
To THE Epiror oF ENGINEERING. 

_ Str,—In the severe remarks you have made on the above 
in your current issue I think you have hardly given full 
consideration to both sides of the question. It is not 
difficult to imagine that it may be important to a man in 
business to travel quickly ; but the busiest men I have 
known were not those who made the most fuss about half- 
an-hour in a journey of 200 miles. What, however, I 
want to point out is that the deputation were unreason- 
able in their demands on the one hand, and that the 
railway company have, by embarking on a mistaken 
course of concessions, created the principal ditticulty in 
complying with those demands, on the other. p 

I say nothing about safety and punctuality; the main 
fact is that the first-class traffic does not pay at the pre- 
a and the loss would be greater at a higher 
speed. 

Instead of competing with each other in speed, the 
railway companies have foolishly embarked in an exces- 
sive supply of the most luxurious accommodation to 
tempt passengers in the choice of a route, and chiefly 
those who travel in first-class carriages, 








Of course, if an important part of one’s letter (excluding 
a little but governing ‘‘if”’) is partially quoted then any 
meaning may be squeezed out of it. : : 

It seems a funny thing if ‘‘ making up of time is not 
allowed in this country” that the leading companies 
not only insist on the drivers doing so, but that they 
succeed so well. Rule 145a calls upon the driver to arrive 
on time at the places in the time tables, regulating his 
speed so as to be able to do this, while taking care not to 
exceed the proper — at places where the speed is 
limited for reasons of prudence. If a driver leaves Edin- 
burgh 10 minutes late, and does not make it up before the 
first stop, so far as possible, he seems going in the face of 
Rule 145a. 

Mr. Stretton has not done what was wanted when he 
merely asserts that no express engine should have driving 
wheels less than 6 ft. 6 in. What I asked for was a reason 
(or two) for the faith in large wheels. d 

T am glad Mr. Ernest Galton mentions locomotive cabs. 
I have some experience of them, and, barring those on 
the North-Eastern Railway, those used in Great Britain 
may be classed as cruel and barbarous. If Mr. Galton 
will call mea ‘‘ Scotsman,” and my race “‘ Scots,” and not 
use words like ‘‘ Scotchman” and ‘‘Scotch,” I will own 
up to my nationality, though Scottish practice would class 
me asa Highlander. But what have these to do with 
locomotives ? ; 

! I am, Sir, yours faithfully, 
Norman D. Macnonanp. 
15, Abercromby-place, Edinburgh, July 4, 1898. 





To THE Epitor oF ENGINEERING. 
Srr,—Your correspondents, Messrs. Macdonald and 
Galton, advocate an express engine with driving wheels 





only 5 ft. 8 in. in diameter. This, I think, is far too 
small for high speeds, especially -85 miles per hour. I 
quite agree with Mr. Stretton that a locomotive should 
have large driving wheels. Messrs. Galton and Mac- 
donald state that a majority of British engines are inade- 
conte. If they are like those on the North-Eastern 

ilway (‘‘No. 1869” class), or the Midland Railway 
(‘* No. 116” class), I fail to see the inadequacy, for these 
systems have the finest engines in the world. The only 
improvement the Midland Railway engines require is 
better protection for the drivers against the weather. 
They ought to have a cab similar to those on the North- 
Eastern Railway. Mr. Galton asks if Mr. Macdonald is 
right in stating that saddle tank engines are dangerous. 
At high s) I think all tank engines are dangerous ; 
they should only be used for local services. For express 
trains powerful tender engines should be used. The new 
Great Northern Railway engine recently built (‘‘No. 990”) 
is one of the finest ever made. A locomotive on the fol- 
lowing lines would make a very good machine: Four 
coupled drivers 7 ft. in diameter, a four-wheeled leading 
bogie, and a pair of trailers under the footplate. The 
cylinders, 19 in. by 28 in. Heating area, 1800 or 2000 
ce feet. Boiler pressure, 175 lb. or 200 Ib. per square 
inch, 

Yours truly, 


Gravesend, July 4, 1898. A READER. 








Warter-HAmMer Action: ErratumM.—The last five 
lines of the first paragraph of Mr. James Casey’s ‘‘ Letter 
to the Editor ” on 5on ‘* Water-Hammer Action ” 
should read as follows: The pressures shown by the 
gauges were 313 1b. on gauge 1, 185 1b. on gauge 2, 853.3 1b. 
on gauge 3, while the limit of 2133 lb. was exceeded on 
the gauge on the flange. The initial steam pressure was 
only 70 lb. supplied from a factory boiler.” 

Our Ratts ABROAD.—June was a comparatively dull 
month in the history of our export rail trade. The total 
shipments for the month were only 41,589 tons, as com- 

ared with 51,775 tons in June, 1897, and 60,533 tons in 

une, 1896. The decline in last month’s exports was 
attributable to a falling off in the deliveries of rails to 
British India, which only amounted for the month to 
11,140 tons, as compared with 27,831 tons in June, 1897, 
and 21,268 tons in June, 1896. The aggregate exports of 
rails from the United Kingdom for the six months ended 
June 30 this year were 287,065 tons, as compared with 
289,957 tons in the corresponding period of 1897, and 
288,683 tons in the corresponding period of 1896. The 
shipments to British India to June 30 this year only 
amounted to 117,954 tons, as compared with 172,210 tons 
and 139,473 tons respectively. On the other hand, the 
exports to Russia increased from 3773 tons in June, 1897, 
to 13,896 tons in June, 1898; those to Sweden and Nor- 
way from 11,555 tons to 24,456 tons; those to Egypt, 
from 21,421 tons to 26,627 tons ; those to Brazil, from 
13,429 tons to 16,307 tons; and those to the Argen- 
tine Republic from 27,382 tons to 33,551 tons, There 
has been a great falling off this year in our exports of 
rails to Japan, the deliveries to June 30 this year only 
amounting to 4723 tons, as compared with 25,144 tons. 
The exports to British South Africa to June 30 this year 
also declined to 28,506 tons, as compared with 38,610 tons; 
and those to Australasia to 13,059 tons as compared with 
41,823 tons. The value of the rails exported to June 30 this 
year was 1,317,187/., as compared with 1,331,873/. in the 
corresponding period of 1897, and 1,290,612/. in the cor- 
responding period of 1896. 








Exswick Cruisers.—Sir W. G. Armstrong, Whit- 
worth, and Co. launched three warships last week—one 
each on Monday, Tuesday, and Wednesday, said to be 
— unprecedented. On the first day, the 4th inst., 
the vessel was a fast protected cruiser, of which the 
ultimate destination is not as yet settled; but she was 
a named ‘‘The Fourth of July.” The prin- 
cipal dimensions are : Length, 360 ft. ; breadth, 46 ft. 6 in.; 
draught, mean, 17 ft. ; displacement in tons, 4160, Arma- 
ment consists of two 8-in., ten 4.7 in., sixteen 3-pounder, 
six 1-pounder, all quick-firing guns, and five torpedo 
tubes. The coal supply is 1000 tons, the indicated horse- 
power 15,750, and the speed in knots 224. On the 5th inst. 
a sheathed single-screw training ship, Jeneral Baquedano, 
built for the Chilian Navy was launched. The — 
dimensions are: Length, 240 ft.; breadth, 45 ft. 9 in.; 
draught (mean), 18 ft.; displacement in tons, 2500. 
Armament: Four 4.7 in. quick-firing guns, two 12- 
pounder quick-firing guns, two 6-pounder quick-firin 
guns, two Maxims, and one 18-in. torpedo-tube. ioet 
12 knots, with 1500 indicated horse-power and open 
stokeholds. The first-class armoured cruiser, Tokiwa, 
built for the Japanese Navy, was launched on the 6th 
inst. The particulars of special interest in relation 
to her are the following principal dimensions: Length, 
408 ft.; breadth, 67 ft.; draught, mean, 24 ft. 4 in.; dis- 
—— in tons, 9700, Armament: Four 8-in, breech- 
oading guns, fourteen 6-in. quick-firing guns, twelve 
12-pounder quick-firing guns, seven 24-pounder quick- 
firing guns, and five to o-tubes. These guns can 
so trained that 15 guns can fire directly ahead, viz: Two 
8-in. guns, four 6-in. guns, six —— guns, two 2}- 
pounder guns, and one Torpedo. Fourteen guns can fire 
directly astern, viz: Two 8-in. guns, four 6-in. guns, six 
12-pounder guns, two 24-pounder guns. Twenty-five 
guns can fire on either broadsides, viz: Four 8-in. guns, 
seven 6-in. guns, six 12-pounder guns, six 24-pounder 

ns, two torpedoes. Armour: Complete belt 7 in. to 
34 in.; citadel, 5 in.; casemates, 6 in.; barbettes, 6 in.; 


conning tower, 14 in. Speed: 214 knots with 18,000 


indica horse-power ; forced draught, 20 knots with 
13,000 indicated horse-power o stokeholds. Coal 
supply: normal, 600 tons ; full, 1200 tons, 
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ACETYLENE GAS. 


Acetylene Gas Generators and the Essentials of Safety in 
their Construction and Use.* 
By Mr. J. Pemperton Stusss, A.M.I.C.E. 


THE subject which I have chosen for my paper may at 
first sight appear a rather abstruse one for a gathering of 
this kind, but, considering the fact that so many of our 
members embrace within their official duties the adminis- 
tration of the Petroleum and Explosive Acts, under 
which the storage of carbide of calcium and acetylene gas 
is regulated, I feel that no apology is due for my having 
somewhat deviated from the well-worn and familiar track 
of weights and measures. The circumstance, however, 
which led to my selecting this subject was chiefly 
the fact that at the present moment there is being 
held at the Imperial Institute, South Kensington, an 
exhibition of acetylene gas generators, the result of which 
will, no doubt, be to give an immense impetus to what 
will undoubtedly prove a very large industry and a great 
public benefit. the object of the Exhibition, the con- 
ception of which is due to the enterprise of the Acety- 
lene Illuminating Company, is to familarise the public 
with the various classes of apparatus and to con- 
vince them that with the simplest precautions acety- 
lene gas is as safe as coal gas. Owing to the 
little scientific knowledge available hitherto as to the 
properties of acetylene, and to the fact that under certain 
conditions it had proved highly explosive, the Home Office 
found it necessary to take such measures as would insure 
safety in the use and storage of carbide of calcium, the 
active agent in the production of acetylene gas, and by an 
order in Council of February 26, 1897, carbide of caleium 
was brought within the provisions of the Petroleum Acts, 
1871 to 1881. The effect of this, and the issue of certain 
restrictive regulations by the insurance companies, led the 
public to regard carbide of calcium and acetylene gas as 
very dangerous compounds, and had a very deterrent 
effect upon the general adoption of what is at once the 
most beautiful and most easily manufactured illuminant 
ever discovered. 

It occurred to the directors of the Acetylene Ilumina- 
ting Company that to convince the public of the safety 
of acetylene the most practical way of dealing with the 
question would be to have an exhibition of acetylene gas 
apparatus in some place within the bounds of the jurisdic- 
tion of the London County Council, where every maker 
of apparatus, without distinction, would have the oppor- 
tunity of exhibiting generators in operation, and of show- 
ing the light in a building where there were objects of 
value, and where the consent of the insurance companies 
would have to be obtained, without any payment of extra 
er After consultation with the Home Office, the 

sondon County Council, and other authorities, it was de- 
cided to apply to the governing body of the Imperial 
Institute. ‘The hon. secretary to the Institute, Sir 
Frederick Abel, K.C.B., D.C.L., F.R.S., supported the 
application, and it was agreed to by the Executive 
Council on the understanding that no apparatus should be 
admitted to the Exhibition unless it had been previously 
shown to fulfil the requisite conditions of safety by a com- 
mittee of scientific men. The directors then approached 
Sir Henry Trueman Wood, M.A., the Secretary of the 
Society of Arts, who brought the matter before the 
Council of the Society, with the result that a committee 
was formed, and the following gentlemen appointed to 
act: 

Major-General Sir Owen Tudor G.C.LE, 
K.C.S.I, (Chairman of the Council). 

Sir Frederick Bramwell, Bart., D.C.L., F.R.S. 

Professor James Dewar, M.A., LL.D., F.R.S. 

Mr. Harry Jones, M. Inst. C.K. 

Professor V. B. Lewes, F.1.C., F.C.S. 

Mr. Boverton Redwood, F.R.S8.E., F.1.C. 

Professor W. C. Roberts-Austen, C.B., F.R.S. 

Professor J. M. Thomson, LL.D., F.R.S. 

Sir Henry Trueman Wood, M.A. (Secretary). 

Through the courtesy of Mr. Alfred Spencer, the Chief 
Officer of the Public Control Department, the consent of 
the London County Council was readily obtained to the 
carrying out of the tests at the Weights and Measures 
Office, Harrow-road, London. The conduct of the tests 
was carried out by Mr, Duffield, F.C.S., under the direct 
supervision of the Society of Arts Committee, and was 
the first independent tests of generators ever organised. 
The result has been to show that, even amongst the 
manufacturers themselves, there was much to be learned 
as to the action of the various machines under certain 
conditions. Having had the privilege of witnessing the 
testing and observing the results, I felt that it might be 
of service to those members who carry out the Petroleum 
Acts if I gave, in the shape of a short paper, some of the 
conclusions arrived at, with a few useful suggestions for 
ascertaining the safety, or otherwise, of the many forms 
of apparatus which may from time to time appear upon 
the market. I must not here omit to express my indebted- 
ness to Major-General Sir Owen Tudor Burne, G.C.I.E., 
K.C.S.T., and the Society of Arts Dommittee, also to Mr. 
Duftield, for the facilities they have afforded me in ob- 
taining the valuable results of these tests. One of the 
most important conclusions arrived at is that, both in the 
interests of the industry, which promises to develop very 
considerably in the near future, and of the general public, 
no generator should be allowed to be used until its safety 
had been certified by some competent authority in con- 
formity with some uniform regulations to be laid down by 
the Home Office or Board of Trade. 

Carbide of Calcitum.—Before entering upon a descrip- 
tion of the various kinds of generators, a few words 
regarding carbide of calcium and acetylene gas may be of 
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r read before the Incorporated Society of In- 
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Carbide of calcium and acetylene have been 
known tochemists for many years, but the compounds, 
however produced in the laboratory, were very impure, 
and their cost of production so great as to render the 
commercial use prohibitive. In 1888, Mr. T. L. Willson 
began a series of experiments in the United States, 
relating especially to the reduction of refractory oxides 
by electricity. e discovered later that when a mixture 
| powdered lime and carbon was introduced into a 
specially constructed electric furnace the mixture was 
fused into a mass of practically pure carbide of caleium— 
—a dark crystalline, heavy substance—and that this car- 
bide, when removed from the furnace and brought into 
contact with water, evolved acetylene in large — 
Mr. Willson finally succeeded in producing calcium car- 
bide on a large scale, and thus laid the foundation of a 
new and important industry. The fact that carbon and 
lime could be made to directly act upon each other to 
form calcic carbide was discovered independently in 
France by M. Moissan, but there exists abundant proof 
that Mr. Willson was making crystalline calcic carbide, 
and had privately sent specimens of it to Lord Kelvin in 
1892, some months before Moissan had made his dis- 
covery. 

As soon as the cause of this production of carbide as a 
by-product was understood as a reaction between lime 
and carbon present in the furnace, the preparation of 
calcium carbide in a state of greater purity, and as the 
principal product, was undertaken ; and as the cost of the 
materials required, viz., lime and carbon, was very insig- 
nificant, and under almost all conditions would constitute 
only a small proportion of the cost of the carbide, it was 
at once recognised that the chief expense would be that 
involved in obtaining the electric current of sufficient in- 
tensity for the chemical reaction. The combustion of coal 
for driving the necessary dynamos was abandoned as being 
too costly, and engineers have eventually come to the 
conclusion that the great energy existing in waterfalls, 
and at present unutilised, should be laid under contribu- 
tion for the production of carbide. Already the Falls of 
Niagara, of the Rhine, of Foyers in Scotland, and the 
principal waterfalls in most parts of the civilised world 
are being used for this purpose. 

Calcium carbide thus prepared is a dark grey substance, 
and when freshly broken exhibits a purplish lustre. It 
is formed, as already stated, by melting together, at 
the temperature of the electric furnace coke and lime, and 
is a combination of carbon with calcium. The commer- 
cial product contains from 80 to 90 per cent. of calcium 
carbide, Ca C., 11b. of fair quality yielding on the average 
5 ft. of gas, the theoretical yield, according to Professor 
Lewes, being 5.8 ft., and it has a specific gravity of 2.262. 

In the preparation of the carbide it is necessary that 
the cell should be as pure as possible. Coke con- 
taining a large amount of ash, and lime containing sul- 
phate (gypsum), phosphate, alumina or sand, should be 
saree th in order to insure the absence of sulphur com- 
pounds, phosphoretted hydrogen, and, under certain 
conditions, silicon hydride in the gas. If, however, ordi- 
nary care is taken in the selection of the materials, these 
impurities should not be present in the gas, or only in 
the most insignificant proportions, in evidence of which 
it may be stated that the analysis of the gases prepared 
by M. Bullier for the French Railway Companies, from 
three different samples of commercial calcium carbide, 
showed that they contained 99.57 per cent. of acetylene. 

The most important property of calcium carbide is, of 
course, its decomposition by water. This reaction takes 
place with great facility at the ordinary temperature, 
causing a copious disengagement of acetylene, which does 
not cease until the carbide is completely decomposed. It 
may be represented by the equation 

CaC, + H,O =CaO + C, H,. 

the oxygen of the water combining with the calcium to 
form lime, and the hydrogen of the water combining with 
the carbon to form acetylene. The calcium oxide, of 
course, takes up water itself, and forms slaked lime Ca 
(O H)., which is left as a residue in the gas generators. 
Commercial acetylene is a colourless gas of penetrating 
and characteristic odour. It consists by weight of 24 
pe carbon and two parts hydrogen, and is represented 
oy the formula C, Hy. Its density is 0.92, and is, there- 
fore, only slightly lighter than the atmosphere. Acetylene 
gas gives a flame of intense brilliancy. With a properly 
constructed burner it emits a light greater than that given 
by any other known gas—its illuminating value, when 
roperly developed, calculated to a consumption of 5 cubic 
eet an hour, being no less than 240 candles ; that is to 
say, 15 times greater than that obtained by the combus- 
tion of the same volume of 16-candle coal gas. The acety- 
lene burners now in general use consume about 4 cubic 
foot of gas per hour, giving a light of from 18 to 20 candle- 
power. 
’ The rays of the acetylene light being more diffusive 
than those of any other illuminant, and being in quality 
equivalent to sunlight, it is not necessary to employ as 
much photometric candle power as with ordinary coal 
gas, and all colours and shades viewed thereby have their 
normal value. The best results are obtained by ordinary 
burners, consuming from 4 to 1 cubic foot per hour, giv- 
ing the equivalent of from two to four ordinary No. 5 
gas burners. 

Dangers of Acetylene.—It is sometimes urged against 
the use of acetylene that it forms explosive mixtures when 
mixed with certain proportions of air, but this is true 
with regard to coal, gas, and other gaseous illumin- 
ants. It has also been said that the danger of an 
explosion from a leakage of acetylene is far greater than 
with coal gas, but Professor Lewes refutes this idea ; for 
although mixtures of air and acetylene are explosive over 
a slightly wider range than is the case with mixtures of 
coal gas and air, it must be remembered that if a leakage 
were caused by a tap being left on, the largest acerylene 
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burner would probably only 1 cubic foot of gas per 
hour, whilst an ordinary No. 4 or 5 union jet burner 
would pass 5 or 6 cubic feet of coal Bas in the same period 
of time, and from this cause therefore would be far more 
amnee than acetylene ; whilst if the leak were from a 
small crack or a leaky joint in a pipe, the rate at which 
the gases diffuse out would be dependent upon their 
specific gravity. Coal gas has a specific gravity of 0.4 as 
against 0.9 for acetylene; so that through a crack or 
fissure of the same size, only two volumes of acetylene 
would escape, whilst three volumes of coal gas would 
find their way into the air, a difference in rate which 
would more than cover the slight difference in the limit- 
ing proportions of explosion, and very little experiment 
will clearly prove that acetylene cannot in any way be 
looked upon as more dangerous to property than coal gas. 
It will Laven be seen that with ordinary care little 
danger is to be apprehended in the use of acetylene. 


(Zo be continued.) 








PrrsonaL.—The firm of Taylor, Struvé, and Co., 
engineers, &c., of Britonferry, has been dissolved by 
mutual consent, the foundry and business being taken 
over by Mr. H. F. Taylor, who, with his sons, will 
trade as Taylor and Sons.—The Rugby Portland Cement 
Company have acquired the works hitherto belonging to 
the Rugby and Newbold Cement Company, and as from 
1st August, the two businesses will be amalgamated and 
carried on under one management, under the style of 
The Rugby Portland Cement Company. Considerable 
additions and improvements are to be made to the works. 





Tuer SeLF-PROPELLED TRAFFIC ASSOCIATION, LIvER- 
POOL AND District CeNTRE.—The report of the Council 
for the second session has just been issued, in which the 
great activity during the year is reviewed, including the 
trials made in May, and fully reported in ENGINEERING. 
The Liverpool Council is to be congratulated on the 
practical energy displayed. They have passed a resolu- 
tion to the effect that the existing maximum of 3 tons 
tare imposed by the 1896 Act of Parliament very seriously 
hampers, and in many cases prohibits, the construction 
of vehicles of the types required for the heavy traffic of 
their district, and a recommendation is made to the 
General Council that the whole forces of the Association 
should be immediately directed towards the obtaining of 
an amendment to the Act whereby all restrictions upon 
weight shall be removed ; or, if it be deemed inexpedient 
to remove all limitations, that a limit upon the total 
moving weight, or upon the weight per axle, shall be 
substituted for the present limit of 3 toris tare; or, if it 
be considered imperative to retain a limit upon the tare, 
it should be increased to at least 4 tons. 





Water in Soutu Arrica.-—So far as its surface is con- 
cerned South Africa is a dry and thirsty quarter of the 
world, and attention has naturally been directed to a more 
effective utilisation of subterranean sources of supply. 
In the famous De Beers mine there are not any large de- 
fined springs. Inthe Kimberley mines there are three 
springs, of which physical observations have been taken ; 
the average hourly yield of water at this mine is about 
4000 gallons, but the water obtained has an unpleasant 
smell, and is wholly unfit for drinking purposes. At 
Kurridfontein a bore sunk by a private firm has been 
carried toa depth of 7400 ft., and a flow of some 8000 

allons per diem has resulted. A hole 800 ft. in depth 
os been bored at Camdeboo without striking water. A 
depth of 960 ft. has been reached in the Indwe coal mine 
by means of a small hand-power diamond drill, -without 
any water other than the usual surface supply having 
been struck. The Johannesburg mines were frequently 
flooded when the workings were only from 100 ft. to 
200 ft. in depth; at the present depth reached—from 
500 ft. to 1000 ft.—very little water issues from the sur- 
rounding rocks. Some of the rocks are vertical, and 
have intersected the strata upon the surface, but the 
influx of water has generally ceased after the weathered 
portion of the country rock has been penetrated, and the 
more dense and impervious quartzite zone has been 
reached. Many baschelas have been put down on the 
dipof the main reef ; some of these have reached a depth 
of 3200 ft., but in no instance has a flowing supply been 
struck, and the majority of the holes are devoid of water. 
Many boreholes have been put down by the Natal 
Government in the Newcastle district, in the colony ; 
some of these have reached a depth of 700 ft., but only 
one—a comparatively shallow one, under 200 ft. in _— 
—struck a supply of water worth considering. The 
cost of deep boring in South Africa is very great, and 
it will be seen that deep-boring results are not en- 
couraging. A hole which is at present being bored by 
the Colonial Government at Matjesfontein is being put 
down experimentally, with the view of peneeating the 
Dwyka conglomerate ; at the present depth the drill is in 
the same formation. Some geologists hold out hopes of 
artesian supplies of water being struck beneath the con- 
glomerate, and er considerable supplies of water un- 
doubtedly exist in the conglomerate and within 300 ft. of 
the surface. From a 4-in.hole 170 ft. in depth — of 
16,000 gallons per day are now being pumped at Matjesfon- 
tein. Several other holes in other localities have been bored 
with moderate success in this conglomerate ; none of these 
holes exceed 300 ft. in depth. r. H. Saunders, who has 
studied the question, has come to the conclusion that the 
best course to pursue is to bore holes not exceeding 300 ft. 
in depth and 6 in. in diameter. The cost of boring, he 
— is 2l. per foot for a 6-in. hole, or 1/. per foot for 
a 3-in. hole. 
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Forward End View. 





Fig. 12. Side View 
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THE WHITEHEAD TORPEDO. 


From the Proceedings of the United States Naval 
Institute, vol. xxiv., No. 1, we take the following 
description of the Whitehead torpedo, written by 
Mr. W. J. Sears, Lieut. United States Navy. The 
paper is printed in full, except as regards the ‘‘ brief 
summary of its preparation on boardship for a run,” 
of which we give only so much as is necessary to 
elucidate the action of the mechanism. The White- 
head torpedo is a subject full of interest to me- 
chanics, and our readers will be glad to learn of its 
latest development in the United States. 








General Description of the Whitehead Torpedo, 5- 
Metres 45-Centinetres, Mark I. With a Bricf Sum- 
mary of its Preparation, on Board Ship, for a Run. 

By W. J. Srars, Lieutenant, U.S. Navy. 


Weight of torpedo, ready for dis- 


charge (about) ... ‘5 _ 1160 Ib. 
Weight of wet gun-cotton (ap- 

proximately) _ ... ek 2 ee 220 Ib. 
Length of torpedo (5 metres) ... 16 ft. 5 in. 
Greatest diameter (45 centi- 

metres) ... sa “as wee 17.7 in. 
Speed (about) oe 28 knots 


Range (at 28 knots speed) about 850 yards 
Capacity of air flask bis ... 9.9 cubic feet 
Weight of air charge (at 62 deg. 

Fahr. and 1350 lb. pressure per 

square inch) com te wed 69.19 lb. 
Reserve buoyancy in sea water, 

peggy vity 1.026, at 62 deg. 

ahr., about... iN si 4 1b. 

Weight of Obry gear... .. 8Ib.6o0z. 


flask 
The Whitehead torpedo is built chiefly of steel, and | fitted together with sleeve joints, and 2 
is nearly in the shape of a porpoise (Fig. 1 of our| by joint screws. The motive power of the torpedo is 
two-page plate). It has a blunt, phosphor - bronze! compressed air. 











| head, and is made in five ia iw: b Lee 
in f inci ts; t , air | f 1d o 
re we {immersion chamber, after body, pt tail, all| case. A ranger sleeve has a thread cut inside, through- 





(US. MARK I.) WHITEHEAD TORPEDO. 


Fig .13. Bottom View _| © 
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screws, revolving about the same axis in opposite 
directions, in order to neutralise their individual ten- 
dencies to cause the torpedo to roll. The after pro- 
peller is keyed to the main shaft, and the forward pro- 
peller to a sleeve or hollow shaft, free to move on the 
main shaft. By means of bevel gears on the main 
shaft and on the forward end of the sleeve, suitably 
arranged, the propellers revolve in opposite directions. 

The torpedo is maintained at constant depth by 
horizontal rudders, and on a straight course by vertical 
vanes set at an angle predetermined by experiment, or 
by movable vertical rudders controlled by the Obry 


ear. 

These torpedoes are a decided improvement, in the 
matter of speed and certainty of work, on the earlier 
a of shorter to oes. ; 

he war head, of sheet phosphor-bronze, is charged 
with approximately 220 1b. of wet gun-cotton, and is 
closed at its base by a bronze bulkhead. In the bulk- 
head is a moisture tap, through which distilled water 
may be poured when necessary to make up possible 
loss of weight by evaporation. ; 

Soldered in the forward end of the war head is the 
primer case, of brass, in which is inserted the dry- 
cotton primer. : : : 

The wet gun cotton is inserted in a series of discs, 
a sufficient number of them, counting from forward, 
being pierced through their centres to receive the 
primer. k < 

The primer consists of a series of small cylinders of 
dry gun-cotton in a metal case. The forward cylinder 
is pierced to receive the detonating primer, containing 
fulminate of mercury, and capped with a percussion 


cap. 
The exercise head, of steel, is ballasted for exercise 


y filling it with fresh water. 


The war nose screws into the forward end of the primer 


in this thread works a travelling nut. 


This nut is turned by a screw fan, receiving its motion b 
It is propelled by two two - bladed ' its passage through the water. The nut is screwed bac 
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by the action of the fan until it rests against the firing 
pin. A shearing pin holds the latter in place, and as the 
nut continues to revolve the sleeve moves out, carryin 
the fan withit, until the square shaft of the fan is push 
out clear of the nut. The fan then revolves freely. When 
the torpedo strikes the target, the fan, nut, and sleeve 
are driven in, shearing the shearing pin and driving the 
firing pin against the percussion cap. 

The air flask is a hollow, forged-steel cylinder, slightly 
tapered at the ends, with dome-shaped heads screwed and 
soldered in each end. A strengthening band, left on the 
inside surface in boring, is tapped from the outside for 
three screws for attaching the guide stud. Over a hole in 
the after head is bol and soldered the body of the 
charging and stop valves. y 

Immersion Chamber.—This chamber contains the im- 
mersion regulators. It is just abaft the air flask and is 
riveted and soldered to it. The after end is closed by a 
bronze bulkhead. : 

The purpose of the mechanism in this chamber is to 
control the horizontal rudders after launching, so as to 
bring the torpedo to a predetermined immersion, and keep 
it there during the flight. This is accomplished as follows : 

A small compartment in rear of the immersion chamber 
has free communication with the water outside through 
several apertures in its walls. The pressure of the water, 
due to depth below the surface, acts against a piston, but 
the water is prevented from getting behind the piston by 
a circular diaphragin of thin rubber. The motion of this 
piston, due to different pressures at varying depths, is 
communicated to the horizontal rudders by means of rods 
in such a manner that when the torpedo is below its 
plane of immersion the increased pressure will elevate the 
rudders, and when it is above, the decreased pressure will 
depress them. 

When the torpedo is in its plane of immersion the piston 
is kept in mid-position by an equilibrium between the 
pressure of the water, and the tension of a spiral compres- 
sion spring. 

Hydrostatic Piston-Testing Attachment.—This attach- 
ment is for the purpose of testing the action of the hydro- 
static piston on the rudder. It obviates the necessity of 
the bent lever used with the 3.55-metres, Mark I, torpedoes 
of 45 centimetres diameter. 

It consists of a composition jew’s-harp link encircling 
the tube of the hydrostatic piston spring, and fitted at its 
extremity with a collar that fits over the end of the socket 
post, under the adjusting nut. The lower end of the link 
1s fitted with jaws, by which it is attached to the hori- 
zontal arm of a small bellerank lever pivoted on the bulk- 
head under the tube of the hydrostatic piston spring. 
The upper arm of the bellcrank is connected to the hydro- 
static piston by a ball-and-socket — When the adjust- 
ing screw is turned by the wrench in the direction that 
releases the tension of the hydrostatic piston spring, the 
adjusting nut travels downwards, bears upon the jew’s- 
harp link, and through the bellcrank lever forces the 
hydrostatic piston forward its full travel. 

Pendulum.—A pendulum, which swings in a vertical 
plane passing through the axis of the torpedo, acts to 
maintain the torpedo in a horizontal plane. If the 
hydrostatic piston is acting on the rudder to steer the 
torpedo up or down, when the torpedo has inclined 3 deg. 
above or below the horizontal plane, the pendulum swings 
towards the end of the torpedo that is lowest, and counter- 
acts the action of the piston on the rudder. The com- 
bined action of the piston and pendulum is transmitted 
by a system of levers and connecting-rods to the steering 
engine, and thence to the rudder, to maintain the torpedo 
in the horizontal plane at the set depth. 

Engine-Room. — Next abaft the immersion chamber 
comes the after body, containing two compartments ; 
between them is a bulkhead. The joint is made tight by 
a rubber gasket. To this bulkhead the propelling machi- 
nery is secured. The engine-room contains the main 
engine and oil cup, the valve group, the sinking and 
retarding gear, the steering engine, and the locking gear. 

The Whitehead torpedo engine consists of three cylin- 
ders, fixed radially about the propeller shaft with their 
axes 120 deg. apart. Within the circular enclosure, at the 
junction of the cylinders, the main crank is free to revolve 
and receives its impulse from the piston of each cylinder 
in succession. The compressed air is admitted behind the 
piston and evacuated in proper order by means of three 
slide valves, each working in a separate chest on the for- 
ward face of each cylinder. but all regulated by a single 
cam, keyed to the main shaft. 

The Depth Index.—The depth at which a torpedo runs 
is adjusted by means of the depth index. 

An adjusting screw, with a screw socket in its upper 
end, is supported at its lower end in a socket post. A nut 
travels along the thread of the adjusting screw when 
turned. A fork at one end of the bellcrank presses against 
a collar on this nut, and a fork at the other end against a 
compression spring acting against the hydrostatic piston. 
The lower end of the spindle of the depth index fits in the 
square socket of the adjusting screw, and has a square 
socket in its upper end, in which fits a male socket wrench, 
used in setting the depth index. The spindle carries aworm 
which gears into a vertical wheel having graduations around 
a part of its circumference for 5 ft., 10 ft., 15 ft., and 20ft. 
immersion. A cap screws down over the wormwheel, 
having a central hole through which the figures may be 
seen when the wormwheel revolves. A smaller cap screws 
down (using a square male socket wrench) over the 
spindle of the index, to keep it in place and to prevent 
water from entering the immersion chamber. 

The desired immersion, in feet, will be obtained by 
turning the depth-index spindle, with the socket wrench, 
until the figure indicating this immersion is seen on the 
wormwheel through the central hole in the cap over the 
wheel. 

The steering engine is operated by air at the working 








pressure of the main engine, and transmits the action of 
the immersion mechanism to the rudder. 

The combined action of the pendulum and hydrostatic 
piston is transmitted by a rod to the steering engine 
valve, which controls the action of the steering engine, 
and thence the position of the horizontal rudder. 

There is no valve star used in this torpedo with the 
steering engine. One arm of the bellcrank is pivoted to 
the forward end of the valve stem of the steering engine, 
the other arm pointing forward. A rod, connecting with 
the hydrostatic piston and pendulum, is connected with 
one arm of another bellcrank, the other arm of which 
points aft, and is pivoted to the elbow of the bellcrank 
pivoted to the valve stem. A screw (called the valve 
adjusting screw), with a square head, through a 
collar in the forward end of the after bellcrank, its end 
screwing in the forward arm of the forward bellcrank. A 
spring around this screw tends to keep the forward ends 
of the bellcranks apart. Screwing down on the adjusting 
screw compresses the spring, brings the two forward arms 
of the bellcranks closer together, practically lengthens 
the valve stem, and puts the rudder down. Turning the 
valve-adjusting screw in the opposite direction shortens 
the valve stem and puts the rudder up. 

The valve-adjusting screw is usually set to give one 
more division of down-rudder than of up-rudder, to give 
plenty of scope of down-rudder to steer the torpedo down, 
as it becomes lighter, on account of the air being used to 
propel the torpedo. The divisions are marked on the face 
of a vertical scale which fits, by a collar, over the hollow 
propeller shaft, and, by a slot, to the upper vertical tail 
piece. A horizontal pointer is clam to the rudder 
and moves over the scale, showing the number of divi- 
sions of up or down-rudder. 

The forward end of the steering-rod acts against a 
spiral spring. When, at the end of the run, air is cut off 
from the steering engine this spring forces the steering- 
rod forward, puts the rudder up, and brings the ioe 
to the surface. 

The reducing valve is balanced between the pressure 
of a spring tending to raise it from its seat and the pres- 
sure of air on top of it tending to seat it. The object is 
to regulate the pressure of air admitted to the engine. A 
crank is used _to screw down a plug which compresses 
the spring. The number of turns to give this regulator 
plug for highest speed, for a run of 800 yards, is given on 
the record sheet of each torpedo. 

The starting lever admits air to the reducing valve, 
from whence it s to the main engine. Before the 
torpedo is launched the lever lies flat along the upper 
surface of the shell, the end pointing forward. When the 
torpedo is launched the starting lever catches under a 
tri ping. latch, in the tube, and is thrown back. 

ne distance gear provides means for automatically 
closing the reducing valve, and thus stopping the engines 
after the torpedo has run a predetermined distance. 

In general terms the action of the distance gear may 
be described as follows: A spindle with a square head 
is accessible from the outside of the torpedo, through a 
hole, and may be turned by a socket wrench. he 
spindle has a worm on its lower end, which engages the 
teeth of the wheel, with cogs around a portion of its cir- 
cumference, called a distance sector. One turn of the 
spindle revolves the sector one tooth, and the number 
of turns for a run of 800 yards is given on the record 
sheet of the torpedo. 

A small wheel with a sector cut from its circumference, 
called the friction cam, lies flat along one face of the dis- 
tance sector. It has a motion of rotation which is limited 
in one direction by a pin, projecting from its periphery, 
coming in contact with a stud projecting from the face of 
the sector. A return spring, connected to the axle of the 
cam, keeps the pin in contact with the stud in setting the 
sector, and causes the cam to follow the sector in its 
rotation when the sector is set. 


Lockinc-D1AL AND Rupper Inpex (Fics. 2 To 4 on 
Two-Pacr PLate). 

Nomenclature. 

. Valve-adjusting screw. 

Valve-adjusting screw collar. 

. Valve-adjusting screw spring. 

. Forward _bellcrank. 

. After bellcrank. 

. Steering engine valve-rod. 

- Ratchet-bar sector. 

. Ratchet-bar sector arm. 

9. Sleeve sector. 

Locking-dial sleeve. 

. Setting bar. 

. Setting-bar clamp nut. 

. Rudder-index dial. 

. Rudder-index dial clamp nut. 

. Locking ring. 

3, Locking-ring screws. 

. Locking-ring carrier. 

. Long locking arm. 

. Short locking arm. 

20. Locking-sleeve spindle. 

. Locking-sleeve spindle nuts. 

. Locking-sleeve spring. 

23. Locking sleeve. 

. Locking flange. 

. Initial-mark dial. 

3. Dial spindle. 

. Steering engine. 

. Circular score in locking-ring carrier, 

2%. Segmental score in locking-ring carrier (not shown). 

. Rudder-index dial sleeve cam. 

. Rudder-index dial sleeve. 

. Locking-sleeve spring washer. 

. Steering-rod union. 

. Locking wrench. 
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When the torpedo is set in motion the friction cam is 
revolved against the action of the spring in the opposite 
direction to that to which it was turned in setting the 
— sector, by suitable connections with the main 
shaft. 

When the friction cam has revolved back to the proper 

ition it releases the tension on the spring of the re- 
ucing valve, which closes and shuts off the air from the 
main engine. 

Retarding Gear.—The object of this gear is to retard 
the admission of air to the engine from the instant of 
launching until the pe goa enters the water, thus pre- 
venting undue racing of the engine. A lever, called the 
retarding lever, is so arranged that when it is in a certain 
position (its after position) it will allow the reducing 
valve to open only slightly, thus throttling down the 
main engine. This lever is operated by a bellcrank lever 
to which is riveted a thin plate of steel, called the water 
tripper. When not in operation the water tripper lies 
flat along the surface of the torpedo. Before the torpedo 
is launched the water tripper is raised to a vertical posi- 
tion. When the torpedo is launched its rush through 
the water throws the water tripper down flat and re- 
leases the reducing valve to its full action. 

Locking Gear. — When the torpedo is launched the 
inertia of the pendulum causes it to lag to the rear, thus 
causing the torpedo to make a deep initial dive. To pre- 
vent this locking gear is provided, which locks the steer- 
ing engine valve-rod until the pendulum will act indepen- 
dently of its inertia. The locking gear is attached to 
the steering engine, and the locking is accomplished by 
means of the locking dial gb 2 to 4), which is acces- 
sible through a hole in the shell, on the left side of the 
after body. 

The ratchet bar connects with an arm cast on one 
cogged sector (called the ratchet-bar sector 8, Fig. 4) of 
a bevel gear, the other sector (called the sleeve sector) 
being cast on a sleeve. This sleeve 10 (called the locking- 
dial sleeve) is a cylinder, one of the faces of which 
— as a flat ring when seen through the hole in the 
shell. Itis the outer, in the system of locking dial and 
rudder index, and has two small slots to receive the pins 
of the wrench used in setting the locking dial. 

Extending across the system isa setting bar 11, having 11 
divisions graduated on the upper surface near the middle. 
These divisions correspond to the 22 teeth of the ratchet 
bar, and each division will lock the rudder for a run of 
about 15 yards. 

The flat ring (with two small holes in its surface) next 
to, and just inside of the setting bar, is the setting bar 
clamp nut 12. 

When the rudder is locked the valve stem is held rigidly 
by a long locking arm 18 projecting from a ring, called the 
locking ring 15. A shorter arm 19 projects from the opposite 
side of the ring, and is called the short lockingarm. The 
two arms bear against the face of a flat, circular flange 24 
(called the locking flange), cast on a long sleeve (called the 
flange sleeve), which fits over a rigid spindle. The ring is 
pivoted midway between the arms on screws which screw 
into the locking-ring carrier 17. This is a thick cylinder, 
underneath the locking flange, which slides on a rigid 
spindle. A circular score 28 is cut in the face of one end of 
the cylinder, in which a pin, rigidly attached to the lock- 
ing flange moves, and thus limits the motion of rotation 
of the flange around the spindle. The face of the other 
end of the cylinder has a segmental score planed out, 
which is the bearing surface on the cam on one end of the 
rudder-index dial sleeve 31. 

The flange is cut away in two diametrically opposite 
sectors, each sector being about one-sixth of the circum- 
ference of the flange, and cut deep enough towards the 
centre to permit fore and aft motion of the arms of the 
locking ring 15, when the locking sleeve and flange are re- 
volved to the proper position. 

The flange and its sleeve also slide on the same spindle 
as the ape Teng Seger 17, the flange and carrier being 
held to position by a spring (around the spindle and 
inside the sleeve). Next to the spring is a washer, an 
next to the washer the ratchet bar sector arm 8 ; all held 
in position on the spindle by a nut screwed on it next to 
the ratchet bar sector arm. This arm pivots around the 
spindle and supports the sector, of which it is part. Two 
deep slots are cut in the flange sleeve (diametrically 
i and the ratchet-bar sector arm 8 fits in these 
slots snugly so that the motion transmitted by the ratchet 
bar to the ratchet-bar sector 7 is transmitted by the latter 
to the flange sleeve and flange to release the locking ring, 
15 and thus release the steering engine valve-rod 6 to action. 

In locking the rudder the bevel gear is turned by a 
wrench with its two pins inserted in the slots of the 
sleeve. This draws the ratchet bar down. Its teeth 
engage with those of a small pinion. This pinion re- 
ceives a motion of rotation from the engine when run- 
ning, moves the ratchet bar up again, turns the locking 
sleeve 23 until the arms from the ring are opposite the cut- 
out portions of its rim, when the valve stem is unlocked, 
and the steering engine 27 free to act. 

Rudder Index.—This regulates the position (up, down, 
or horizontal), in which the rudder is locked during the 
time the locking gear is in action. This regulates the 
— of the initial dive of the torpedo. 

The dial 13 of the rudder index 1s on the left side of the 
torpedo. It is circular and graduated to 32 divisions on 
each side of the zero mark, and is turned by a wrench. 
It is clamped by the inner clamp at the centre of the 
index, the outer clamp being for the locking dial. 

The dial is on the face of a long sleeve 10, the other face 
of which is a cam, bearing against a sleeve (called the 
rocking-ring carrier 17) on which pivots the locking ring 
15, with two arms. 

The valve stem of the steering engine being locked 
by the locking gear, when the dial of the rudder index is 
revolved with a wrench, the valve stem is moved out or 
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in by the cam on the rudder-index dial sleeve moving the 


locking-ring carrier, and with it the locking ring, the 
long arm of which moves the valve stem. Turning the 
dial to the right puts the rudder down, and to the left 
puts it up. riefly, the rule is, the rudder moves in the 


same direction that the dial is turned. ‘ 

Obry Gear.—The object of the Obry gear is to keep the 
torpedo on a straight course during arun. (Figs. 5 to 10 
on two-page plate, and Figs. 11 to 15 on page 89.) 

It is pam in the after compartment of the after body, 
just abaft_the bulkhead to which the main engine is 
secured. It isput in place, and may be removed oe 
adoor in the shell of the torpedo on the under side. Its 
frame is secu by square-headed screws to supports 
riveted to the shell of the torpedo. 

The Obry consists, essentially, of a gyroscope con- 
trolling the motion of the valves of a steering engine, 
which operates two rigidly connected vertical rudders 
working in the forward top and bottom blades of the 


— - : cor 
he gyroscope wheel (Fig. 9), of Tobin bronze, is 3 in. 
in diameter, and weighs 1f 1b. Its axis is in a fore and 
aft direction in the torpedo. The axle is fitted with tool- 
steel female centres, supported on male centres screwed 
through the inner ring. The inner and outer rings are 
fitted with steel female centres, and supported by screws, 
the inner ends of which form the male centres. 


Osry GEAR AND ApJustiInG Stanp (SEE Two- 
Pace Puate). 
. Gyroscope wheel. 
. Male centres. 
Inner ring. 
Outer ring. 
Locking screws. 
After centring screw. 
Nut. 
Jamb nut. 
7 and 8. Counterbalance. 
9, Pin for valve arm. 
10. Valve arm. 
11. Rolling valve. 
12. Steering engine. 
13. Valve plug. 
14. Adjusting screws. 
15. Impulse spring. 
16. Impulse sector. 
17. Adjusting stand. 
18. Holding-down screws. 
19. Cylinder head. 
Clutch. 
. Vertical rock-shaft. 
. Horizontal rock-shaft. } 
Double-acting rock-shaft spring. 
. Auxiliary rock-shaft spring. 
. Holding-down springs. 
}. Holding-down plate. 
. Holding-down studs. 
. Holding-down nuts. 
Air-cushion cylinder. 
30. Impulse sector stop. 
31. Socket for winding key. 
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When the wheel and rings have been adjusted these 
screws are locked by locking screws. The after centrin 
screw 6 of the axle of the eer wheel projects beyon 
the inner ring, is threaded, and carries a nut and jamb- 
nut 7 and 8, which may be screwed towards or from the 
gyroscope wheel 1 as counterbalance. 

Screwing the counterbalance 7 and 8 out causes the end 
of the axle of the gyroscope wheel to move to starboard in 
the torpedo, which will cause the torpedo to run to port ; 
screwing the counterbalance in towards the gyroscope 
wheel will cause the torpedo to run to starboard. 

The screws through the inner ring 3, supporting the 
gyroscope wheel, may also be used for adjustment by 
moving the gyroscope wheel bodily in the direction of its 
axis inside the ring. 

The outer ring 4 has a small steel pin  peseeeting out- 
wards, which actuatesa steel yoke 10 (called the valve arm) 
and gives the valve motion to the rolling valve 11 of the 
steering 8 12. The valve seat (called the valve 
13) is outside of the valve (which is cylindrical and hollow) 
and is, in shape, a hollow truncated cone, which may 
moved within small limits around the valve by horizontal 
adjusting screws. Air is taken from the valve group, 
and, after passing through a reducing valve (which reduces 
the pressure to about 150 lb. per square inch), passes 
around the valve through the valve plug and to the 
steering engine. It exhausts through the valve plug and 
valve into the after body. 

The adjusting screws 14 of the valve plug are used to 


correct deviation of the torpedo either to right or left of | ped 


astraight course. One screw must be slacked up before 
the other can be screwed in. Thenscrewing in the second 
screw draws the end of the valve plug into which it 
Screws toward that side, and causes the torpedo to run 
towards the side of the first screw (the one slacked up). 
That is, the torpedo runs in the direction in which z 
oes are moved, ‘‘: —_ @ : 

-he motive power of the gyroscope wheel is a stiff stee 
—_ 15, wound by a key through a hole in the shell of 
the torpedo. The spring, when released, turns a cogged 
sector (called the impulse sector 16), the cogs of which mesh 
with cogs on the forward axle of the gyroscope wheel, 
over 276 deg. of the sector, and thus gives the gyroscope 
wheel a high speed of rotation. A sector of ay deg. is 
cut from the impulse sector, which allows the gyroscope 
wheel to continue its rotation after the cogs if the re- 
maining 276 deg. of the impulse sector have all passed 
the cogs on the axle of the gyroscope wheel. 

By suitable connections with the starting lever of the 
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along the shell of the torpedo. After winding the Obry, 
throwing back the starting lever releases the impulse 
spring, which then springs up the gyroscope wheel. 

The tail of the peice. consists of the part abaft the 
after body, comprising the gear box, the tail tube, and the 
frame of the tail. The latter consists of a forward and 
after cone, each carrying a pair of vertical flat blades and 
a pair of horizontal ones. The forward and after blades 
are joined stiffly together by rails. On the — edge of 
the top rail is a guide whieh enters the guide slot in the 
tube in launching. 

The gear box carries the bevel gears by which the 
motion of the main shaft is poe ot to the outer tubular 
shaft in a contrary direction. The propellers, of steel, 
are two-bladed, and are carried in tandem, the forward 
one right-handed, on the outer tubular shaft, and the after 
one left-handed, on the main shaft. 

The horizontal rudder, of steel, is carried at the rear 
end of the tail, and is connected with the steering-rod by 
a series of levers carried around the propeller on the 
lower vertical flat blades and lower rail. 

The vertical vanes are set when the torpedo has its 
trial. They are pivoted at their forward ends, and can 
be swung on their pivots to starboard or port to give per- 
manent rudder effect. 

The propeller shaft is in two sections, the after one 
fitting as a sleeve over the forward one, to which it is 
held to revolution by four feathers and slots. 

The tail may be removed by disconnecting the two 
steering-rods and withdrawing the tail-joint screws. When 
the Obry steering-rod is disconnected, enter the screw in 
the locking hole of the tail cone to lock the rudder-spindle 
yoke, to hold the rudder amidships. In removing or 
putting in the horizontal rudder-rod, take out the screw 
and the rod will more es | pass through the hole for it 
in the spindle of the vertical rudder. 

In putting the tail on the after body see that the marks 
on the two shaft sections coincide, so that the engine can 
be set to start without sticking on the centre. 

The vertical rudders are carried in the forward vertical 
flat blades, and are rigidly connected by a yoke around 
the starboard side of the propeller shafts. The steering- 
= from the Obry steering engine is connected to the 
yoke. 


PREPARATION, ON BoarD SuiP, oF THE MarK I 5-METRE 
45 CENTIMETRE WHITEHEAD TORPEDO FOR A RuN. 


Try hydrostatic piston to get the throw of horizontal 
rudder due to the action of the piston alone. 

To do this, see the yoke on, level torpedo, and give two 
or three turns to vegulides, raise water tripper, raise start- 
ing lever; then work depth index with a socket wrench, 
screwing it up and down between graduations 0 and 5. 
This will give a total throw of the rudder of from 3} to 
to 44 divisions, and in all cases should give } division 
more down-rudder than up-rudder. In case it does not 
give this much more down-rudder, lengthen the steering 
engine valve-rod by turning the valve-adjusting screw to 
the right, by means of a small wrench inserted through a 
hole in the shell of the after body, just forward of the 
locking dial. F 
This adjustment is important, and if it cannot be made 
by the valve-adjusting screw, the steering engine-rod will 
have to be lengthened or shortened (depending upon 
whether down or up rudder is —— to give the } divi- 
sion more down-rudder desired), by screwing the steering 
engine-rod out or into the coupling just abaft the steering 
engine. 


Obry Gear.—The action of the Obry gear upon the 
to: o is to cause it to make a series of short curves, but 
to keep a mean straight course, varying but little from 
the line of sight. If the curvesare long, or if the general 
direction taken by the torpedo is to the right or left of 
the line of sight, the Obry should be examined to see if 
it is properly adjusted. ’ 
In testing or adjusting the Obry on board ship, the 
ship’s head should remain on the same compass course, 
for if the ship is swinging the change in azimuth will 
have the same effect ‘upon the result as though the tor- 
o had deviated from its course by the same amount as 
the ship has swung. 
To Test the Obry while in the Torpedo.—See the start- 
ing lever down, raise the water tripper, and put the yoke 
on the propellers. Put the transporting strap on, and 
sling the torpedo so it may be swung in azimuth. in 
the Obry. Raise the starting lever, which starts the 
yroscope wheel spinning by releasing the impulse spring. 
Ging ¢ e tail of the torpedo gently from side to side, 
and note the angle or are through which the tail moves 
when the vertical rudders move from one side of the tor- 
o to the other. If the Obry is working properly the 
rudders should move from one side to the other when the 
tailis swung through an are of 1 deg. (4 deg. each side 
of the central position) ; the extreme limit within which 
it is necessary to move the tail to work the rudders might 
very properly be considered as not more than 3 deg. of 
arc (14 deg. each side of the central position). It should, 
however, be less than this. . 
Continue to swing the torpedo to the right and left from 
four to five minutes, and notice if the limiting points of 
the are through which the tail is swung remain constant, 
or if it is necessary to swing the torpedo a little further 
to the right or left each time. If such is the case, and 
the ship is steady, then the gyroscope wheel is probably 
not keeping in the same plane as it should. It will 
therefore be necessary to adjust the Obry. 
To Adjust the Obry Gear.—Take out the screws of the 
Obry door and remove the door. Unscrew the holding- 
down screws of the Obry with a socket wrench, and lift 
the Obry out of the torpedo. Put it in the adjusting 
stand and screw in the holding-down screws. (Figs. 5, 


Swing the starting lever (on the adjusting stand) 
round in the direction the hands of a watch move, as far 
as it will go. 

Wind the Obry, noting that the impulse sector meshes 
ppeey with the teeth on the gyroscope axle. 

ave a watch a to note the duration of the time 
the Obry will run. (They run from 10 to 11 minutes, 
when adjusted in the shops where made.) 

Trip the impulse spring by moving the starting lever 
back in the opposite direction to the motion of the hands 
of a watch, seeing that it remains in the position to which 
moved and does not fly back. 

Set a pomter on the stand, close to the end of the centre 
on which the counterbalance is screwed, so that its motion 
(if any) may be carefully noted. (This is the after centre 
= ‘oeposa gyroscope wheel turns when the Obry is in 

e torpedo. 

If this centre moves to left against the hands of a watch, 
the counterbalance is too heavy, and must be screwed to- 
wards the ring. 

_ If the after centre moves to the right the counterbalance 
is not exerting weight enough on the wheel, and must be 
screwed out, 

If the horizontal motion, to right or left, of the after 
centre cannot be overcome by moving the counterbalance 
into the ring, or out to the end of the screw upon which 
it is screwed, then the gyroscope wheel itself will have 
to be moved in the same direction. To do this slacken 
the clamp screws of both centres, unscrew one centre about 
one-quarter of a turn, then screw the other one in care- 
fully the same amount. The wheel will be found very 
sensitive to this adjustment. See that the wheel turns 
freely on its centres, then set up the clamp screws. 

Wind up the Obry and try the running of the wheel 
again. Continue the operation until there is no horizontal 
motion of the centres of the wheel, and, of course, of the 
wheel itself. 

If the centres of the gyroscope wheel have a vertical 
motion, after the horizontal motion has m overcome, 
it probably indicates that the gyroscope wheel is too near 
the ring-bearing of one of its centres, and too far away 
from the other. Moving it back to the proper posi- 
tion would introduce a horizontal motion of its centres. 
The vertical motion would probably not interfere with 
the proper action of the Obry, however (unless the torpedo 
rolled), except in cases when it was so marked that the 
wheel had turned up to a position where the gyroscopic 
action was interfered with before the torpedo had finished 
its run. 

The vertical motion might be overcome by moving the 
wheel in the direction of its centres until in the proper 
position, and then filing from the heavier side of the ring. 
The wheel is nearer the ring-bearing of that centre 
which has a vertical motion upwards when the wheel is 
running, 

Having adjusted the gyroscope, so the centres of the 
wheel do not move in azimuth while the wheel is running, 
make the air connections and turn on a pressure of about 
150 Ib. on the steering engine. 

Wind up and start the Obry, and then work the frame 
of the adjusting stand back and forth to get an indicator 
diagram. This will show the action of the rolling valve 
of the steering engine. Excellent cards have been taken 
by moving the frame through an arc of 1 deg. (4 deg. 
each side of centre). 

If the card shows that the torpedo would have a ten- 
dency to run either to port or starboard of the line of 
sight (through the action of the Obry), counteract this 
tendency by setting the valve plug by the adjusting 
screws of the valve. 

One screw must be slacked up before the other can be 
screwed in. : 
The torpedo will run in the direction in which the 
screws are moved, 








Society oF CueEmicaL Inpustry.—This Society, 
founded in 1881, is this week holding its annual general 
meeting in Nottingham. Professor F. Clowes, D.Sc., 
delivered the presidential address on Wednesday, and 
afterwards presented the Society’s medal to Dr. W. H. 
Perkin, F.R.S. The new president is Mr. George Beilby, 
the well-known authority on shale oil distillation. The 
Society has 3200 members divided among eight local 
sections, including New York with about 60 members ; 
it is said to be the only British scientific society with an 
American branch. m Thursday the members visited 
Sheffield, and to-day there is a trip to various places 
of historical interest in the vicinity of Nottingham. 
CoaL IN THE MipLanps.—Attention has from time to 
time been directed to the development of coal-mining in 
the Midlands, especially in the nsfield and Worksop 
districts. The collieries which have been opened out in 
these localities are just now extremely busy, having bene- 
fited, no doubt, from the interruption of the ordinary 
course of the coal trade by the prolonged strike in Sout 
Wales. The Langwith Colliery, which now employs 
about 1400 men and boys, is working full time, its daily 
output being 2000 tons. Although the proprietors em- 
ploy 1400 men and lads, they could set 200 more men to 
work if they could but find them. The Cresswell Colliery 
is also working full time, and it is turning out a daily pro- 
duction of 1600 tons. The Warsop Main Colliery is fully 
at work, and its rg A ama is 1500 tons. Operations 
at the Shirebrooke Colliery are temporarily affected by 
a labour dispute. Even allowing for this, however, it 
will be seen that the combined output of the Langwith, 
the Cresswell, and the Warsop Main Colleries is now 
5100 tons per day, or 30,600 tons per week, or 1,591,200 
tons per annum. All this isso much new production, so 
much additional coal rendered available for consumption, 
while as fast as Nottinghamshire coal is brought to bank 








main engine the — is centred, before winding it 
up with the key, by putting the starting lever down flat 





6, and 8.) 


it is readily and rapidly disposed of. 
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INDUSTRIAL NOTES. 


Tue conference between the representatives of the 
National Federation of Miners and of the coalowners 
in the districts covered by the Federation, held at the 
Westminster Palace Hotel on Wednesday in last 
week, was opportune as regards time, and generally 
satisfactory as regards results. The conference 
appears to have been of a most friendly character, and 
only one or two adjournments took place for isolated 
consideration of points more or less in dispute. The 
men’s demands were for a 10 per cent. advance, and 
there were some indications that this demand might 
possibly be adhered to as a minimum. After discus- 
sions lasting about 54 hours the following final agree- 
ment, as briefly noticed in our columns last week, was 
arrived at, subject to its ratification by the parties 
concerned : 

‘*]. That the present rate of wages be increased as 
from October 1, 1898, by 24 per cent. on the standard 
of 1888, and that wages remain at that rate until 
January 1, 1899. 

‘©2,. That for a period of two years the rate of 
wages shall not be below 30 per cent. above the rate 
of wages of 1888, nor more than 45 per cent. above 
the wages of 1888. 

‘*3. That from January 1, 1899, to January 1, 
1901, the rate of wages shall be determined by a Con- 
ciliation Board within the above-named limits. 


‘*4, That the Conciliation Board shall be formed on 
the lines of the Rosebery agreement of 1893.” 
The immediate advantage to the men is nil. The 


demand for the 10 per cent. immediate advance was 
abandoned absolutely, and the 2) per cent. advance 
agreed to does not begin to take effect until October 1 
next. But the wisdom of the arrangement consists in 
looking ahead, and securing permanent rather than 
temporary advantages. 

The effect of the arrangement as regards wages will 
be to secure to the men a steady and regular rate of 
wages for 24 years, at 324 per cent. above the 1888 
standard. It practically establishes the principle of a 
minimum wage for years, estimated at 13 years from 
the date of its first acceptance. These advantages of 
themselves will probably outweigh any benefits which 
might have been conferred by an immediate advance of 
10 per cent., without the more permanent conditions. 
But the most important outcome of the conference is 
the definite resolve to establish a Conciliation Board 
on the lines of the Rosebery agreement of 1893, ‘‘con- 
sisting of an equal number of coalowners and miners.” 
One other condition in that agreement was the selec- 
tion of an outside chairman, but this failed to find 
favour and was abandoned. There is the same power 
to call in an outside chairman still, but as the two 
parties have got on very well without, probably they 
will continue to do so. The limitation in Clause 3 
of the present agreement is most important, as the 
Board will only have to deal with questions of wages 
from 30 to 45 per cent. above the standard of 1888, so 
that the coalowners can only reduce wages to the 
extent of 24 per cent. just given by the agreement, 
while wages may advance, if the conditions are 
favourable, to the extent of 124 per cent. On the day 
following the conference of the joint committee, the 
Miners’ Federation held a conference at which the 
above terms of agreement were reported. The dele- 
gates from all the Federation districts were present, 
and they unanimously agreed to recommend the 
various districts to accept the scheme for the regulation 
of wages agreed to by owners on July 6th, 1898. The 
probability is that the agreement will be ratified forth- 
with, and that henceforth, for years to come at least, 
there will be peaceable negotiation and an avoidance 
of strikes in all the Federation districts. 





The report of the Ironfounders for July is most en- 
couraging. It states that ‘‘the general condition of 
trade still remains highly satisfactory,” there being a 
decrease of 14 on donation benefit, and an all-round 
decrease of 28 in the list of unemployed. The total 
number on the funds was 1652; last month it was 1680. 
Of the total only 335 were on donation benefit, 400 on 
the sick list, and $25 on superannuation benefit. There 
were 79 on other trade benefits, and 13 on dispute 
benefit. The only increase was seven in the number 
on superannuation benefit, under all other heads there 
was a decrease. These figu’es show up even better 
when the increase of membership is taken into con- 
sideration. The total number of members is now 
17,058, the highest point ever reached, the proportion 
of unemployed and of other members on benefit is, 
therefore, reduced. The state of trade returns are 
satisfactory, out of 125 branches 121 return the state 
of trade as from very good in 87 places, with 12,740 
members, to only one slack and dull; last month the 
same description applied to 120 places with 16,611 
members. In four places trade was not so good, but 
only 258 members were affected; last month there 
were five such places with 308 members. The weekly 
cost of all benefits was only 7d. per member per week, 
the total weekly cost being 495/. 13s. 2d. The funds 


in the month being 2957/. 4s. 8d. The balance in hand has 
nowreached the very respectable figure of 52,8791. 7s. 6d. 
With such a balance the council have increased the 
superannuation fund by investing 1899/. 10s. 11d. in 
the Southampton Corporation stock at 2? per cent. 
This provision in many of the great trade unions for 
the security of superannuated members is most com- 
mendable. Whatever happens the aged members are 
to be made secure of their weekly payments. This 
will add to the stability of the unions and help to 
steady them when under pressure at some great indus- 
trial crisis, at moments when the future is too apt to 
be forgotten in the more embarrassing present. 

The report of the Associated Iron Moulders of 
Scotland covers a period of six weeks, closing their 
half-yearly work. The members this year have in- 
creased, month by month, until the total now reaches 
7001, the highest point ever attained. The net gain 
in funds has amounted to 1303/. 15s. 5d. in the period 
covered by the report, or at the rate of 217/. 5s. 11d. 
weekly. This union also proposes to increase the 
special investment fund by 8000/., so as to bring up 
the total to 20,0007. The total number of members 
given in the membership total is 7016; of these only 136 
were idle and on benefit, but 110 were returned as also 
idle, but not on benefit, therefore only temporarily 
itis presumed. The total number on superannuation 
was 320. The wages movement has been generally 
In the Dundee district an advance has 


a: 
en conceded. In the Kircaldy district the matter 
is under consideration by negotiation. In the Dun- 


fermline district an advance has been conceded. In 
the Falkirk district a concession has been made and 
accepted. In Paisley one firm has refused to concede 
the advance, and also refused to meet the men. There- 
upon the men left, but six of the members went back 
to work, and were therefore expelled. The votes for 
enforcing weekly payments of wages show 2172 for 
and only 281 against, but a large number did not vote. 





The monthly report of the Associated Blacksmiths 
states that wo A five members were signing the vacant 
book, last month only seven. There were 42 in receipt 
of other benefit, chiefly in cases of suspension by dis- 
utes and otherwise. But the number on sick benefit 
as increased, the total being 156 as compared with 
138 in the previous month; the supposition is that 
some malingering is being practised. As regards the 
wages movement, in most cases the disputes have 
been or are being amicably settled by negotiation. 
The Clyde Shipbuilding Company date their advance 
from August 26. In several districts negotiations are 
pending, but there is no indication of any serious 
stoppage of work, although some slight stoppages may 
arise. 





The general prosperity of the building trades is seen 
by the report of the state of trade in the monthly re- 
port of the Amalgamated Society of Carpenters and 
Joiners for July. The total number of members was 
54,512 ; of these only 640 were on donation benefit as 
unemployed. But these have still to be reduced by 
149 out of the United Kingdom, leaving only 501 un- 
employed and on benefit in Great Britain and Ireland. 
Such a low proportion is inappreciable in the mass. 
There were also 982 on sick benefit, and 690 on super- 
annuation allowance. It is curious to read the de- 
scriptive phrases of the several secretaries as regards 
the state of trade—fair, steady, quiet, moderate, and 
the like, when only one, at the most two members, of 
the local branch are for the moment out of work. In 
the Manchester district only nine were unemployed 
out of 2415 members, in many other branches not one 
out of work. And this is in spite of the fact that 
wages movements are pretty general, or have been, for 
many are now settled. At Banbury, Berwick, Beverley, 
Eastbourne, Lancaster, Newmarket, Middlesbrough, 
Rochester, Chatham, Sunderland, Tarporley, Ton- 
bridge, Warrington, and Whitehaven advances have 
been conceded. The strikes at Blackburn, Bradford, 
and Reading have been settled on terms more or less 
satisfactory, which, the report states, might have 
been gained without a rupture. In the Manchester 
and Bolton districts no wages advance was sought, 
but other concessions have been made. The lock-out 
at Hartlepool is over, but with no definite settlement 
over the fixing of foreign-made joinery. On the Clyde 
and at Liverpool the ship joiners have obtained im- 
portant concessions, but some of the shipbuilding com- 

nies have not as yet got into line. The men are 
still out at Newport rot at York, and negotiations 
are on foot all along the north-east coast. The general 
condition of the carpentry and joinery trades is good 
all over the country, and the society is in a prosperous 
position. 





The condition of the cotton trades, as disclosed by 
the report of Cotton Spinners’ Association, is at best 
only moderate. The proportion of members on out-of- 
work benefit was 4.51 per cent., as compared with 4.39 
per cent. in the previous month, but in the same 


membership of all grades was 15,307, being 73 less than 
a month ago, but 1293 more than a year ago. There 
were 24 cases of dispute in the month, but none of 
serious consequence; the Parkside Mill dispute was 
under negotiation with a view to an amicable settle- 
ment. The report notifies that all members are 
under the Compensation Act, and particulars of all 
cases of injury are to be forwarded to the office if the 
injury lasts over two weeks. All claims of importance 
will be taken in hand by the Amalgamation. There 
were 28 minor accident cases in the month, as com- 
pared with 58 in the month previous. The joint 
committee settle most of the dispute cases without 


any stoppage. 


There is a continuance of activity in all the engineer- 
ing and allied branches of trade throughout the whole 
of the Lancashire districts. Quite apart from any 
new orders, most of the establishments have sufficient 
work on hand to carry them well over the current 
year, some far into the coming year, 1899. This is 
the case particularly with machine-tool makers of all 
kinds, both light and heavy; with locomotive and 
stationary engine builders, machinists of most kinds, 
boilermakers, ironfounders, pattern-makers, smiths, 
ag and other branches. In the iron trade there 

as been no great weight of buying going on, but 
inquiries are more active, and there is astrong upward 
tendency in prices. Pig iron is much in demand, and 
there are few sellers, the prices quoted being firm. 
In the finished iron branches the basis prices for Lan- 
cashire bars have been advanced, but sheets remain at 
low figures. All branches of the steel trade are busy, 
— tending upwards. Nut and bolt makers are 

usier, and with them there is a hardening tendency 
in prices. Labour questions remain quiet in all those 
branches of trade. 








At the last ascertainment by the accountants of the 
North of England Board of Conciliation and Arbitra- 
tion, the wages of puddlers were advanced 3d. per ton, 
and that of other workers 24 per cent. At the Mid- 
land Wages Board the sliding-scale rates remain un- 
altered at 7s. 6d. per ton, with millmen’s wages in 
feo apes As regards the wages of sheet-makers, a 

allot is being taken of the men as regards a reduc- 
tion in wages, both as to pile money and other labour, 
The points put before the men are three: (1) Whether 
the men wil omenke the employers’ terms ; (2) whether 
they have any counter offer ; and (3) whether the men 
are in favour of regulating their wages by the Midland 
Wages Board. If the latter, the men will be in line 
with all the other workers. 





In the Wolverhampton district business has been 
somewhat quieter, as the makers and manufacturers 
have been busy with the completion, as far as possible, 
of old contracts by the end of the quarter. The hot 
close weather also has tended to limit production in 
some cases. The outlook is exceedingly cheerful for 
home consumers, and shipping agents have been offer- 
ing heavy contracts for the quarter upon which they 
are entering, but makers of both iron and steel have not 
been very anxious to close with such offers at recent 
rates. Itis thought doubtful whether prices of marked 
qualities will advance, but for medium and commoner 
qualities prices have been hardening of late. The 
— run of engineering and allied trades continue 

usy in nearly all cases, and so also are most of the 
hardware trades, both light and heavy. No labour 
troubles of any serious character are pending, but 
there is some little doubt as to how the dispute in the 
sheet trade will turn out. However, all the forces are 
favourable to an amicable arrangement, either by 
direct negotiation or by the intervention of the Mid- 
land Wages Board. The general regularity of the 
workers is an excellent sign, the complaints of irregu- 
larity being few and far between. 





In the Birmingham district pig iron continues to be 
in demand, and rates are exceedingly firm. Marked 
bars also are much in demand, the prices being firm, 
unmarked qualities having an upward tendency. An 
advance of 2s. 6d. per ton for tube strip has taken 
lace. The engineering and allied trades are generally 
usy, inclusive of boilermakers, ironfounders, pattern- 
makers, smiths, &c. The other iron and steel using 
trades are also mostly busy, and also the brass and 
copper trades. There are no serious labour troubles 
in the district, nor are there any looming in the near 
future, so far as indications can be trusted. Some of 
the lighter branches have quieted down, but these will 
revive with the seasonal requirements. 


The action of the Board of Trade in appointing a 
conciliator to endeavour to end the coal dispute in 
South Wales has not, as yet, proved efficacious. The 
conciliator appointed by the Board of Trade, Sir 
Edward Fry, has been to Cardiff, and a meeting 
between employers and men was talked about for 
Wednesday ; but the associated employers have 
declined to admit any intervention of a conciliator, or 











are consequently increasing at a rapid rate, the saving 


month a year ago it was 7.35 per cent. The total 


any other person appointed by the Government or 
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otherwise. They are prepared to meet the authorised 
representatives of the men and the members of the 
committee. Sir Edward Fry had a meeting with the 
men’s committee on Wednesday, lasting 7} hours, 
when it was decided to submit certain eee to 
the employers, upon which negotiations by the com- 
mittee, without the conciliator, should be reopened, 
with the view of arriving at a settlement, if possible. 
Sir Edward Fry still holds himself ready to assist. The 
men’s modified terms were drafted with Sir Edward’s 
help. He had had a meeting with Sir W. T. Lewis. 

While those negotiations are in progress the anthra- 
cite coal miners have made a demand for a further 
10 per cent. advance, which demand the non-associated 
anthracite and steam colliery owners refused to con- 
cede. At the coalowners’ conference, where this de- 
mand was formally made, the masters resolved to form 
an association for the western districts of Wales, with 
the view of dealing with all such questions. 





The strike of pit lads in Yorkshire continues in 
spite of the efforts of the miners’ representatives to 
bring about some arrangement, The case of these pit 
lads was not dealt with by the joint conference at the 
Westminster Palace Hotel, and the lads resolved not 
to resume work without the 10 per cent. advance for 
which they struck. It is stated that some 7000 men 
are idle by the strike, and it is feared that the dis- 
pute will extend to other collieries. 





The dispute in the tinplate trades has been settled. 
On Friday last a joint meeting of employers and men’s 
representatives arrived at a six months’ agreement, 
which agreement was put to a mass meeting of the 
men in the —s Park, Llanelly, and was unani- 
mously accepted. This will put an end to the recent 
disputes for a definite period, by which time, perhaps, 
trade will have settled down more advantageously. 





The strike of operative masons at Swansea, after 
lasting 10 weeks, was settled towards the close of last 
week. The men had demanded 9d. per hour; the em- 
ployers offered 8d per hour, which was an advance of 
ld. per hour. The men agreed to accept the com- 
promise and return to work. 

The dispute in the building trades of Lancashire 
enters upon a new phase this week. The lock-out 
notices expired on Saturday last, and a prolonged 
struggle is feared. The dispute originated with the 
masons, but other branches are involved. 

The building trades dispute in Bristol has been re- 
ferred to an arbitrator under the Board of Trade, Mr. 
A. A. Hudson, Q.C., being appointed. 





There is a good deal of friction over the Compensa- 
tion Act in various parts of the country. Accusations 
are made of the dismissal of older men in some cases 
as a means of minimising the possible expense of com- 
pensation. But some of these allegations may rather 
be the result of fear than of actual action on the part 
of employers. The older men are often better to be 
relied upon for their experience than younger men, 
who are often foolhardy as well as fearless. But if 
the Act is to be a boon the more smoothly it can be 
worked the better will it be for all parties. 








SETTING BACK BULGES IN FURNACES. 
By A Borer InsPEcToR. 

THE usual method of setting back bulges in fur- 
naces is to apply a fire below, and then to force the fire by 
a blast led from a rivet-fire bellows. After the bulge 
has been sufficiently heated the fire is withdrawn, and 
a jack applied to force back the bulges. This must 
be quickly done, or else the bulge will have cooled 
down so much that it cannot be forced back. In the 
limited room for working, it is always an awkward 
and unpleasant job. In removing the fire it often gets 
spilled about, and the necessary packing to keep it up 





—\ 








HOSE 


LEADING FROM 
BELLOWS 
qi i 


to the bulge has also to be cleared out of the furnace, 
and during the time this is being done the heated 
part is rapidly cooling. For reheating the fire has 
again to be packed up against the bulge, and the 
cycle of operations repeated till the furnace is suffi- 
ciently restored to shape. The whole of the work 
has invariably to be performed at the place where the 
boiler is worked, with what appliances can be most 
conveniently found, often by workmen who have had 
no experience with this class of work. 

The writer designed the method shown on annexed 


the usual methods. The whole of the materials required 
can generally be got, even in the most out-of-the-way 
places, with little trouble. 

A wrought-iron pipe, about 1 in, diameter, is fitted to 
the bottom of a wrought-iron bucket, as shown. The 
end which passes a short distance through being 
plugged up, the upper part inside the bucket per- 
orated by a slot or several holes, and the bucket 
lined with fireclay, a cross-handle to steady the 
whole is clipped on near the other end of the pipe, 
that end being connected, preferably by a hose pipe, 
with the rivet-fire bellows. The fire is kindled and got 
properly started before inserting in the furnace. A 
suitable crossbar with a notch in it is inserted in the 
furnace tube. The fire can be quickly placed in posi- 
tion under the bulge, and by grasping the cross-handle 
and the end of the tube, can be quickly manipulated 
as required. It can be quickly withdrawn, and laid 


A DOUBLE COLLISION. 


AsHFoRD Station, on the South-Eastern Railway, was 
the scene of a double collision on the evening of April 8 
(Good Friday), under circumstances which, as Colonel 
Addison remarks, point to the necessity of remodelling 
the station and revising the instructions for yard working. 

It appears that an excursion train from Folkestone was 
standing at the up platform with its tail still foul of the 
crossover road, as shown in the accompanying diagram, 
when it was run into in the rear by a light engine, which 
was coming out of the shed sidings with the intention of 
getting to the head of the train in order to replace its 
engine, which was defective. The proper disc signal was 
off for this engine to run out on to the up main, and as 
the crossover road could not be replaced owing to its being 
covered by the tail of the excursion, it was the intention 
of the signalman to back the engine on to one of the 
down lines, and then send it through the station on the 
wrong road. The signalman expected the driver to stop 
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down well back from the boiler front, so as to be out 
of the way, and the jack applied to the bulge with the 
minimum loss of time. 

A 15 to 20-ton hydraulic jack is the best to use. A 

small piece of 4-in. or 8-in. plate, heated to redness and 
bent to the circle of the furnace, should be put on the 
top of the jack to prevent it from cooling and marking 
the furnace-plate. A larger plate, bent to the circle of 
the furnace, should be placed below the jack to dis- 
tribute the stress. If any packing is required to brin 
the jack against the bulge, a single block of good har 
wood of suitable thickness should be used. The bulge 
should be pressed back by the jack ; at the same time 
a little judicious flogging on the water side will make 
it go back easier. 
After the furnace has been restored as near as 
practicable to original shape, the parts that have been 
set back should be heated to a dull red to remove an 
local stresses that may have been set up in the _— 
As the fire can be easily shifted about to any desired 
part of the furnace, this can be easily done. 


Swiss Coat Imports.—The quantity of coal imported 
into Switzerland last year was 1,217,647 tons. In this total 
German coal figured for 911,202 tons, French coal for 
165,323 tons, and Belgian coal for 126,587 tons. 











Procress oF Liverpoon AS A Port.—Annual reports 
show that as a result of sand song 4 dredging at the 
Mersey Bar, it has been found that in only two areas 
were the soundings so shallow as 24 ft., five others 
were 25 ft., while everywhere else along the full length 
of the dredged cut there was no depth less than 26 ft. 
at low water of spring tides. In the year the dredgers 
worked 8875 hours, and removed 9,122,320 tons of sand. 
Since the commencement of operations at the bar in 
September, 1890, 19,334,340 tons have been removed; and 
since August, 1894, 11,718,070 tons have been removed 
from shoals in the Queen’s Channel ; and since October, 
1893, 1,382,100 tons from shoals in the Crosby Channel. 
The abstract of traffic through the several sea channels, 
as reeorded by the lightships, shows a total of 46,801 
vessels inward and outward, of which 40,977 used the 
Queen’s Channel. The average daily traffic in and out of 


previous year was 48,777, so that there was a diminution 
of 1976 vessels. The vessels which paid rates and dues 
numbered 24,664, an increase of 1024, and the tonnage 
was 11,815,376, or 341,995 more than in the preceding 
year. As the inward and outward tonnage of ports are 
often mentioned for comparative purposes, it may be 
noted that the accountant gives the approximate total 
tonnage of the port inwards and outwards as 23,630,752 
tons, an increase of 683,910 tons. It is interesting to note 
how Dock Board figures indicate Liverpool's trade pi 

A century ago the tonnage paying rates and dues was only 
about 400,000. By the year 1858 this had been increased 
more than tenfold, the precise figures being 4,441,943. 
Ten years later it was 5,497,924 tons, in 1878 it was 
7,029,082, and in 1881 it was 9,017,935, while in 1898 it is 
stated at 11,815,376. The amount of rates and dues re- 
ceived by the Board from ships and goods, &c., in the 
year ended last Friday was 1,114,181/., which shows an 
increase of 60917. These receipts are inclusive of 47,307/. 
received by the Board on conservancy account, which 
amount is 1250/. more than in the previous year. The 
graving dock rates (29,029/.) show a reduction of 521/., 
but when the new Canada graving docks are completed, 
probably the revenue from this source will be greatly 
increased. The so-called ‘‘ town dues” on goods realised 
271,187/., being an increase of 1532/. These dues origi- 
nally belonged to the town, but in 1857 were transferred 
to the Mersey Docks and Harbour Board, the Liverpool 
Corporation receiving 1,500,000/. in compensation. At 





sketch to get over some of the difficulties connected 
with this job, and he believes it is an improvement on 
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the port of Liverpool was 128 vessels. The total in the | passed 
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opposite the cabin, but he did not do so, as he saw 
that the up main signal (worked from the West Cabin, 
and which had been lowered by the station inspector's 
orders in order to avoid delay in bringing up the en- 
gine), was off, and gave his engine steam, and not until 
too late to averta collision did he discover that he was 
turned on to the crossover road. The damage to rolling 
stock was not t, but 26 mgers complained of 
being shaken, &c., though only one or two cases are 
believed to be at all serious. This engine was got out of 
the way, and another engine let out from the sidings. 
This stop at the disc signals, and the signalman, 
thinking that the driver had been instructed by the driver 
of the other yon ulled off, with the result that the 
second engine collided with the train in exactly the same 
way as the first engine had done! The second shock, 
however, was very slight, as the driver noticed the mis- 
take earlier than the other had done. Colonel Addison 
lays the blame for this collision on the two signalmen in 


Y | the Junction Cabin for not giving the drivers proper in- 


structions, while he exonerates the two drivers from any 
blame, as the rs nape were all off for them. On the other 
hand, he considers that no driver is justified in entirely 
ignoring the signalmen, or in running at a high rate of 
speed through Ashford Station. The station inspector 
was not aware that the train had not cleared the cross- 
over road when he had the main-line signal pulled off by 
the West Cabin. By lengthening the platforms, so as to 
render them suitable for excursion traffic, and by re- 
modelling the working of the station yard, it is to be 
hoped that such another series of misunderstandings will 
become impossible. 





TRANSVAAL Imports.—The value of the imports into the 
Transvaal in the first four months of this year was 
3,371,0497. The corresponding value for the correspond- 
ing period of 1897 was 5,079,862/. 





INDIA AND THE SuEzZ CANAL.—The revenue collected 
by the Suez Canal Company in June was 289,200/., as 
compared with 240,000/. in vr | 1897. The aggregate 
collection in the first half of this year pra to 
1,743,3132., as compared with 1,493,4067. in the corre- 
sponding period of 1897. It will beseen accordingly that 
the revenue has increased in the first half of this year to 
the large extent of 249,907/. The number of vessels which 
through the canal in the first half of this year also 
increased to 1814, as compared with 1558 in the first six 
months of 1897. As the British Government has a 
investment in the Suez Canal, and as the dividends de- 
rived from thi investment are carried to the general 
revenue of the United Kingdom, this is, of course, a 

ima facie satisfactory result. But the satisfaction 

mes all the greater when we reflect that the cause of 
the revival in Suez Canal business is an improvement in 
the agricultural outlook in India. The transit revenue of 
the Suez Canal Company was greatly affected by the 
famine which desolated India 4 year or two since, and 
which, of course, checked for atime the movement of Indian 
wheat to Kurope. Now that abundance is once more re- 
stored to India, there is a good surplus of Indian wheat 
available for exportation, and this has been finding its 
way a the Suez Canal to Great Britain and Western 
—— ndian agriculture has been immensely stimu- 
lated by the generous policy pursued by the Anglo-Indian 
Government towards its comparatively new subjects in 
the north-west provinces. As the English have advanced 
into the north-west of India it has been deemed advisable 
to make every effort to attach the natives to British rule, 
and this is a wise and excellent policy. As a means of 
working it out the land revenue collected in the north- 
west provinces of India has been made as licht as possible; 
and this has, of course, had the effect of materially in- 
creasing the production of Indian wheat and other grain. 
It is disappointing that, even with a liberal land policy, 
India has not yet been altogether relieved from famine 
difficulties ; but it is beyond the power of any Govern- 
ment to overcome such difficulties all at once. 





about a third of the amount produced now. 
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LAUNCHES AND TRIAL TRIPS. 


Messrs. Joseph L., Thompson and Sons, Limited, Sun- 
derland, launched, on the 30th ult., the s.s. Moorgate, 
built for the Dowgate Steamship Company, Limited, of 
London, of which Mr. H. W. Dillon is the managing 
owner. Her length between perpendiculars is 325 ft. ; 
breadth, extreme, 45 ft. 6 in. ; depth moulded, 26 ft. 4 in. 
The propelling machinery is constructed by Messrs. 
John Dickinson and Sons, Limited, of Sunderland, the 
diameter of the cylinders being 23 in., 38 in., and 62 in. 
by 42 in. stroke, and steam is supplied from two multi- 
tubular boilers at 160 lb. pressure. 

Messrs. William Simons and Co., Limited, Renfrew, 
launched on the 1st inst. complete the Fedor Enrold, 
being the third of four powerful barge-loading dredgers 
which they have on order for the Russian Government. 
Independent steam hoisting gear is provided for manipu- 
lating the bucket ladder, and also independent steam 
winches are fitted at bow and stern of the vessel for manceu- 
vring the vessel when at work. Electric light is fitted on 
deck and throughout the vessel for working day and night. 
There are separate cabins for the officers and crew, and 
private cabin on deck is also provided. 


The s.s. Indore had a trial on Saturday, July 2, in Bel- 
fast Lough previous to leaving for Liverpool, where she 
will take her place in the regular sailings between that 
port and Baltimore and other principal American ports. 
She has been built to the order of Messrs. Edward Bates 
and Sons, of Liverpool, by Messrs. Workman, Clark, 
and Co., Limited, Belfast, and has accommodation for a 
large number of cattle under the shelter deck, which 
extends right fore and aft, and also on the bridge. The 
principal dimensions of the vessel are: Length, 480 ft. ; 
breadth, 52 ft.; depth, 38 ft.; with a gross tonnage of 
7300. Machinery has also been supplied by the builders, 
and steam is supplied from four large steel boilers at a 
high pressure. A speed of about 134 knots will be main- 
tained on her Atlantic steaming. 





On July 2, 1898, Sir Raylton Dixon and Co., Limited, 
Middlesbrough, launched a steel screw steamer, being the 
second of two built to the order of Mr. Ma tin Carl, of 
Copenhagen. Her principal dimensions are 250 ft.. by 
35 ft. 6in., by 19 ft. iakiel, for a deadweight capacity 
of about 2000 tons. ‘Triple-expansion engines will be 
fitted by Messrs. George Clark, Limited, Sunderland, 
having cylinders 18 in., 29 in., and 48 in. in diameter by 
33 in. stroke, with one large boiler working at 160 Ib. 
pressure. The vessel was named Therese. 





The Clydebank Engineering and Shipbuilding Com- 
pany, Limited, launched on Monday, the 4th inst., the 
twin-screw steamer Vera, built by them to the order of 
the London and South-Western Railway Company for 
their fast passenger and mail service between Southamp- 
ton and the Channel Islands, and also the coast of France. 
The principal dimensions of the vessel are: Length be- 
tween perpendiculars, 270 ft.; breadth, 35 ft.; gross 
tonnage, about 1140 tons. Accommodation has been pro- 
vided on the main and Jower decks amidships for sleeping 
80 first-class passengers in cabins similar to those on ocean- 
going steamers, while in a deck-house on the promenade 
deck amidships sleeping accommodation has been arranged 
for about 80 additional first-class passengers in three sepa- 
rate rooms fitted up on the Pullman-car system. Provi- 
sion has also been made for 50 second-class passengers at 
the after-end of the vessel in large cabins. In order to 
minimise rolling motion in bad weather, deep bilge keels 
have been fitted. The machinery will consist of two sets 
of four-cylinder triple-expansion engines designed to 
attain a high rate of speed. The usual steam steering 
gear, steam windlass, and steam warping capstan will also 
fitted. The completion of the vessel will be pushed on 


as rapidly as possible. 





On Tuesday, the 5th inst., H.R.H. Princess Louise 
launched from the Devonport Dockyard H.M.S. Ocean 
—the first battleship builtat that port. Sheis of the same 
type as the Albion, described in our issue of three weeks 
ago (page 799 of vol. Ixv.), and her engines are being 
supplied by Messrs. Hawthorn, Leslie, and Co., New- 
castle-on-Tyne. 

The Portuguese cruiser Siio Rafael was launched on Tues- 
day, the 5th inst., at Havre. She is of 1800 tons displace- 
ment, 246 ft. in length, 35 ft. 6 in. beam, and 14 ft. 3 in. 
mean draught. Her engines are expected to develop 2650 
indicated horse-power with a speed of 15 knots. She is 
designed to carry an armament of two 5.9-in., four 4.7-in., 
and eight 1.8-in. quick-firing guns of Canet pattern. 

The new paddle steamer Juno, which has been built by 
the Clydebank Engineering and Shipbuilding Company, 
Limited, for the Glasgow and South-Western Railway 
Company, ran her official trials on the Firth of Clyde on 
the 5th ist. The vessel was run several times over the 
meaured mile at Skelmorlie, and a mean speed of 19.26 
knots per hour was obtained. Afterwards she proceeded 
down the firth on a four hours’ run at the contract speed. 
The weather was somewhat di seable, but the 
vessel behaved splendidly all through the day. The 
new steamer, which is intended to take up the excursion 
service on the Ayr, Troon, and southern section of the 
Firth of Clyde, is of 600 tons gross, 245 ft. in length, be- 
tween perpendiculars, and 29 ft. in breadth moulded. 
There is accommodation on board for about 1500 
passengers of all classes. The first class are accommo- 
dated in the after end of the vessel, their dining saloon 


deck extends practically the full length of the steamer, 
and affords fine accommodation for excursion parties. 
The engines are of the compound diagonal direct- 
acting t of the usual Clydebank design. The diameter 
of the high-pressure cylinder is 33 in., and that of the 
low pressure 71 in., with a stroke of 60 in. The 
condenser is built up of steel plates, and the entablatures 
and frames are of cast steel, which insures the maximum 
of lightness with rigidity. Steam is supplied by one 
large double-ended boiler of the usual marine type, de- 
signed to work at a pressure of 150 Ib. per square inch, 
with “— furnaces. The forced draught is on the closed 
stokehold principle, the air being supplied by two double- 
breasted fans of the builders’ own make. 

The new steamer King Gruffydd, which was built for 
the King Line, Limited, by Messrs. Russell and Co., 
Port Glasgow, went on her trial trip on the 5th inst. 
down the Firth of Clyde. The vessel is 335 ft. in length, 
48} ft. in breadth, and 24 ft. depth moulded, while her 
capacity is of 5200 tons on the exceptionally light draught 
of 20 ft., thus making her one of the lightest draught 
steamers of her size. She has six large cargo hatches 
and 12 derricks. The triple-expansion engines, which 
were built by Messrs. Kincaid and Co., Greenock, have 
cylinders 24 in., 40 in., and 62 in. in diameter by 42 in. 
stroke, and exceptionally large boilers working very 
smoothly. Four runs were made on the measured mile, 
and the mean speed attained was 11 knots an hour. 

Messrs. Charles Connell and Co. launched on the 5th 
inst. from their yard at Scotstoun, Whiteinch, a steel 
screw steamer, built to the order of Messrs. James 
Gardiner and Co., Glasgow. Her dimensions are: 
Length, 354 ft.; breadth, 45 ft.; depth moulded, 284 ft.; 
with a gross tonnage of about 3800 tons. Engines of the 
triple-expansion type are being supplied by Messrs. 
Dunsmuir and Jackson, Govan. The vessel was named 
Kenmore. 

There was launched from the shipyard of the Caledon 
Shipbuilding and Engineering Company, Limited 
Dundee, on the 5th inst., the third of four passenger and 
cargo steamers ordered by Thomas Wilson, Sons, and 
Co., Limited, Hull. The vessel, which was named the 
Truro, is of the following dimensions: Length, 234 ft.; 
ry 32 ft.; depth, 14 ft. 5in.; with a gross tonnage 
of 836 ft. 


Sir Raylton Dixon and Co., Limited, Middlesbrough, 
launched on the 6th inst. a mail and passenger steamer, 
built for the Royal Mail Steam Packet Company, of 
London, for.the South American trade. Her ‘ee 
dimensions are: 364 ft. by 45 ft. 2 in. by 28 ft. 1 in., 
with a gross tonnage of about 4000 tons, and a dead- 
weight carrying capacity of about 3000 tons on a 
light draught of water. The accommodation for first- 
class ssengers is under the poop aft. The main 
deck forward and upper deck aft will be fitted up 
complete for the accommodation of 700 third-class pas- 
sengers, or for carrying troops. A cold chamber will also 
be arranged and fitted with a powerful refrigerating ma- 
chine. The vessel will be fitted with engines of the triple- 
expansion type, constructed by Messrs. Thomas Richard- 
son and Sons, Limited, Hartlepool, having cylinders 
28 in., 46 in., and 77 in. in diameter by 48 in. stroke, sup- 
ay with steam by four single-ended boilers 13 ft. 6 in. 

y 11 ft. Gin., fitted wilh Howden’s forced draught, and 
one auxiliary boiler 10 ft. 7in. by 10 ft., working at 180 lb. 

ressure, which it is expected will drive the steamer 18 

nots an hour. The vessel was named Severn. 


The British-India Steam Navigation Company’s new 
steamer Umta, built and engined by Messrs. Alexander 
Stephen and Sons, Linthouse, went down the Clyde on 
her trial trip on the 6th inst. The Umta is a sister ship 
to the Uganda recently built by Messrs. Stephen for the 
sameowners. The machinery consists of a set of triple- 
expansion engines having cylinders 264 in., 42 in., and 

34 in. in diameter by 51 in. stroke, having two large 
boilers working under Howden’s system of forced draught. 
The machinery on trial gave the utmost satisfaction and 
the vessel attained a speed of 125 knots. 





The twin-screw liner Hong-Kong Maru was success- 
fully launched on the 7th inst. from the shipyard of Sir 
James Laing at Sunderland. The vessel has been built 
to the order of the Oriental Steamship Company, of 
Japan (Tojo Kisen Kabushiki Kaisha of Tokio), and is 
the second ship built by Sir James Laing for that con- 
pany, and is intended for fast passenger and cargo ser- 
vice between China, Japan, and the United States. Her 
dimensions are: Length, 431 ft.; breadth, 50 ft. 6 in. ; 
depth moulded to upper deck, 32 ft. 6 in. The vessel has 
been constructed of steel throughout, under the super- 
vision of Messrs. Flannery, B May, and Johnson, of 
London and mee to Lloyd’s highest class, as well 
as to the rules of the Imperial Japanese Government and 
the British Board of Trade. Accommodation has been 
provided for a large number of first-class and second-class 
passengers, and about 250 emigrants. The first-class 
accommodation consists of special suites, a luxurious 
saloon capable of seating all the first-class pose at 
one time, spacious social hall, and tastefully decorated 
ladies’ and smoking rooms. The second-class passengers 
are also accommodated in a similar manner. Electric 
light has been fitted throughout, and ample and efficient 
ventilation is cing og for, as well as a complete system 
of heating during the cold weather. There is space in 
the holds for about 5000 tons of cargo. The engines, which 
are built by Messrs. George Clark, Limited, of Sunder- 





being seated for 100 persons. In the forward end are 


spacious apartments for thesecond class. The promenade 


land, have been designed with a view to the high speed 
on service of nearly 17 knots, and have cylinders 28} in., 





46 in., and 75 in. in diameter, with a stroke of 48 in., 
— steam from four double-ended and one single-ended 
ilers. 





There was launched on the 8th inst. from the Woolston 
Shipbuilding Yard of Messrs. J. Fay and Co. a hand- 
somely modelled twin-screw tug and on steamer 
Alert, built to the order of the Pooleand Swanage Towing 
and Passenger Steamer Company, Limited. i vessel, 
which is 120 ft. long by 20 ft. by 11 ft., has accommoda- 
tion for first and second class | rs in spacious 
dining saloons and ladies’ cabins, &c., below, while above 
the vessel has a promenade deck extending over half her 
length. Twin-screw engines have been fitted of sufficient 
power to maintain a high rate of speed. 


Messrs. M‘Millan and Son, Dumbarton, launched, on 
the 8th inst., the s.s. Mainstay to the order of the 
Steamship Mainstay Company, Limited, James J. Mahon 
manager. The vessel and her machinery has been con- 
structed under the superintendence of Messrs. Flannery, 
Baggallay, and Johnson, of London. - Her dimensions 
are 340 ft. by 45 ft. by 28 ft. 9 in., and she is designed to 
carry a deadweight of 5600 tons on a light draught. The 
propelling engines are of the triple-expansion type having 
cylinders 24 in. 40 in. and 64 in. in diameter by a stroke 
of 42 in., and will be supplied with steam from two large 
boilers working at 180 1b. per square inch. 





The steamer Braemar Castle, which Messrs. Barclay, 
Curle, and Co., Whiteinch, launched in February last for 
the Castle Mail Packets Company, Limited, ran her 
official trials on the 8th inst., on the Firth of Clyde. The 
new steamer is of the intermediate class, and is 470 ft. in 
length over all, 524 ft. in extreme breadth, 334 ft. in 
moulded depth, and of 6300 tons gross. She has accom- 
modation for 70 first-class, 130 second-class, and 150 third- 
class passengers. The first-class are berthed forward of 
the machinery space on the upper and bridge decks, the 
second-class amidships on the main and upper decks, and 
the third-class aft in the ’tween decks and poop. The 
ad's ae machinery is of the a type, 

lanced on the Yarrow-Schlick-Tweedy system. The 
trials consisted of several runs over the measured mile at 
Skelmorlie, during which a mean speed of 15} knots per 
hour was attained. 





The s.s. Azul, a steel screw steamer built by Messrs. 
William Gray and Co., Limited, to the order of the 
Buenos Ayres and Great Southern Railway Company and 
Messrs. Arthur Holland and Co., of London, left West 
Hartlepool for her trial trip on the 9th inst. She is 
specially designed to carry a very large number of cattle 
and sheep on her decks, and a large measurement cargo 
in herholds. Sheis of the following dimensions: Length. 
over all, 336 ft. ; breadth, 48 ft. 9 in. ; and depth, 24 ft. 
Three-cylinder os engines - have been sup- 

lied by the Central Marine Engine Works of Messrs. 

illiam Gray and Co., Limited. ‘lhe cylinders are 24 in., 
38 in., and 64 in, in diameter, with a piston stroke of 
42 in. Large steel boilers, having a working pressure of 
160 lb. per square inch, will give an ample supply of 
steam. An average speed of 114 knots was got. 


On Saturday, the 9th inst., the Conflict, torpedo-boat 
destroyer, successfully carried out her official speed trials 
under usual Admiralty conditions. The speed obtained 
was 27.102 knots per hour for three hours. The Conflict 
is the third vessel of this type built by Messrs. J. Samuel 
White and Co., of West Corwen, Isle of Wight, the trials 
: the three vessels having taken place on the following 

ates : 


Teazer, March 15, 1898 ... 
Wizard, May 5, 1898 __... 
Conflict, July 9, 1898 


On the 12th inst. the s.s. Marselisborg, a steel screw 
steamer which Messrs. William Gray and Co., Limited, 
have built to the order of Mr. C. K. Hansen, of Copen- 
hagen, went on her trial trip. The vessel takes Lloyd’s 
highest class, and is of the following dimensions: Length 
over all, 329 ft.; breadth, 46 ft.; and depth, 23 ft. 6 in. 
The engines have been supplied by the Central Marine 
Engine Works of William Gray and Co., Limited ; the 
cylinders are 23 in., 364 in., and 62 in. in diameter, with a 
— stroke of 39 in., and steam is supplied by two 
arge steel boilers working at 160 Ib. pressure. The trial 
was @ very satisfactory one in all ——, and after its 
completion the vessel proceeded in t for Canada. 
H.M.S. Psyche, a third-class cruiser, laid down on 
November 15 last, was launched on the 12th inst. from 
the Devonport Dockyard. She is 300 ft. long, 36 ft. 
6 in. beam, and 13 ft. 6 in, draught, displaces 2135 tons. 
She carries eight 4-in. and eight 3-pounder quick-firing 
guns. The machinery, also being constructed at Devon- 
port, is designed to give 5000 indicated horse-power and 
184 knots under natural diaught, and 7000 indicated horse- 
ete and 20 knots under forced draught. She is of the 

elorus class, to which also the Proserpine just tried 
belongs. 





Speed—Knots, 
27.111 


27.164 
27.102 








AMERICAN RAILROAD CoNSOLIDATION.—Another great 
American railroad consolidation is now being discussed. 
All the roads known as the Ohio group, according to this 
plan, are to be merged into two systems—the Big Four 
and the Pennsylvania. The Pennsylvania is to remain as 
it is at present, but the Big Four is to have incorporated 
with it the Chesapeake and Ohio, the Cincinnati, Hamil- 
ton and Dayton, and the Chicago, Indianapolis, and 





Louisville. 
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ComPiLeD By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
= UNDER THE ACTS 1888—1888. 
he number of views given in the Specification Drawings is stated 
a4 each case; where none are mentioned, the Specification is 

not illustrated. 

Where inventions are communicated from abroad, the Names, é&c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent 0, 

ranch, 25, Southampton Buildings, Chancery-lane, 

the uniform price of 8d, 

The date of the advertisement the 
Specification is, in each case, given after 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

the advertisement of the tance of a complete Specification, 
Panes atent O, of opposition to the grant of a 

atent on any of the grounds mentioned in the Act. 
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ELECTRICAL APPARATUS. 


9457. A. F. Berry, Market Harborough. Elec- 
trical Transformers. [9 Figs.) April 13, 1897.—This in- 
vention has reference to improvements in the construction of 
electrical transformers of the kind built up of laminated metal 
plates — radially round a centre to form a cylindrical or 
other suitably shaped magnetic core or casing, having within 
it an endless space, passage, or way of annular, polygonal, or 
equivalent shape, wherein the primary and secondary windings 
are placed, as described in the ye gg of another application 
for Letters Patent No. 2801 of 1897. In such a transformer, 
according to this invention, each radially arranged metal plate is 
built up of a number of straight strips or stampings of thin sheet 
iron arranged at right angles to one another so as to form a 
hollow rectangular built-up plate, the metal strips composing 
each side of which are so arranged that the alternate strips over- 
lap one another at the ends, and the projecting ends of each of 
two adjacent series of plates enter the spaces between the pro- 
jecting ends of the opposite series of strips so as to become 





(gas?) 


bonded or jointed therewith. The figures illustrate a trans- 
former, the iron core of which is posed of a ber of such 
built-up laminated plates 1, arranged radially round a centre so 
as to form, as seen in plan or end view, a stav-shaped core or 
body. Within the divergiag or angular spaces between the radial 
plates 1 are other similarly constructed plates 1*, so as to leave 
ventilating spaces extending lengthwise of the core. The radial 
width of the plates 1*, as shown, is preferably less than that of 
the main plates between which they are placed. The spaces 
between the two series of plates 1, 1* may, in the case of trars- 
formers of large size, be fitted with other similarly constructed 
lates, or by metal = The width of the sides of the hollow 
rame-like plates may be equal or unequal, but the rectangular 
openings 2 in the several plates are made equal or approximately 
equal in width radially, and arranged to correspond with one 
another so as to form an aunular space or way, in which are 
arranged the insulated primary and secondary windings 3 and 4 
respectively, which are left partly exposed between the plates. 
(Accepted May 25, 1898.) 

15,298. L. Bardon, Clichy, France. Electric Arc 
Lamps. [3 Figs.) June 26, 1897.—This invention relates to 
an arc lamp with constant potential. The two bobbins A con- 
stituting the double solenoid are wound with fine wire in de- 
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rived circuit from the lamp terminals, and each acts upon a soft 
iron core B, which cores are connected to a frame C centred on 
the lamp frame. The brake lever F is provided at its outer end 


ing-rod E, on which is secured an adjustable stop in such position 
that it doesnot act on the brake lever till the connecting-rod has 
made a of its stroke. An escape wheel J is mounted under 
the brake, and carries on its axle a grooved pulley. A cord 
attached to the frame C passes under a pulley connected with the 
lower carbon-holder, and under the og on the axle of the 
escapement wheel, and then under a pulley in connection with the 
upper carbon-holder, and finally is attached to the upper part of 
the lamp frame. When the lamp is not in action the carbons are 
apart. hen the circuit of the lamp is closed the voltage is at its 
maximum between the terminals. The cores are consequently 

ttracted the bobbins, causing the frame C to turn upon its 
centre and raise the brake, which by relieving the escape wheel J 
allows the feeding of the carbons which come in contact ; but as 
owing to this the solenoids are no longer energised, they do not 
attract their cores, and the arc is struck because the weight of 
the lower carbon holder preponderates. This brings down the 
frame CO, and then as the brake comes into contact with the escape 
wheel J, the movement of the holder is arrested when the arc is 
struck, As the carbons are consumed the arc increases and the 
difference in potential increases, and the bobbins become more 
powerful and attract their cores, and through the frame C the 
connecting-rod E causes the carbon to again approach till the 
stop on the connecting-rod acts on the brake lever F, and relieves 
the escape wheel from peters of the brake, and under the 
action of the weights of the upper carbon-holder the parts slowly 
move and cause the carbons to approach each other, (Accepted 
May 25, 1898.) 





. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


15,125. J. W. Scarth, Pudsey, Yorks. Apparatus 
for the Generation of Acetylene Gas. [3 Fhe. June 
24, 1897.—The action of the apparatus is as follows: The charge 
is placed in the holder I of the generator E, and its lid secured 
in position by the hand-screw after the bridge has been turned 
into position. The water cylinder B is filled through the funnel S 
with water, and the level of the water in the gas-holder then 
reaches close to the top of the water-pipe J. On opening the 
supply pipe P to the burners (not shown), the gas previously 
generated and stored in the upper part of the gas-holder A passes 
down through the condenser pipe N, thereby allowing the gas- 
holder A to descend. In doing so, the displacer R causes the 
water to rise in the gas-holder and overflow down the water-pipe 
J to the lower part of the generator E, and, on coming in contact 
with the charge of calcium carbide therein, the water is decom- 
posed and acetylene gas generated. The gas generated passes off 











from the upper end of the generator through the gas pipe K to 
the hollow cap in the upper part of the gas-holder ; and if the pro- 
duction is more rapid than the consumption, the holder is raised, 
and the water level falls below the mouth of the water pipe, 
stopping the water supply and the generation of gas. The gene- 
ration of gas, however, does not cease immediately if there is a 
considerable quantity of water in the pipe, and this suffices to 
reach the level of the undecomposed carbide. By closing the 
stop-cock L, or by the automutic closing of the water-lock M, the 
gas generated may be prevented from passing direct to the gas- 
holder, and exercising a back pressure on the water in the gene- 
rator, it forces the water back below the undecomposed carbide 
into the water pipe. The cock L or the water-lock M also serve 
the purpose of preventing a back flow of gas from the holder to 
the generator, which provision is necessary to prevent the gas 
escaping back from the gas-holder when the generator is being 
recharged. (Accepted May 25, 1898.) 


15,348. F. R. Simms, London. Exhaust Valves of 
Explosion Engines. (3 Figs.) June 26, 1897.—This inven- 
tion has for its object to provide means whereby the valve seats 
and valves and the exhaust gases escaping through them can be 
cooled. According to this invention, an air current is cau to 
flow along and in contact with the outer surface of the exhaust 
valve seat so as to cool the same and also the valve by conduc- 
tion, the said air current in some cases being caused to mix with 
the exhaust gases so as to cool and condense them. Referring to 
Fig. 1, ¢ is an extension with which the exhaust valve is provided, 
and f is a casing or jacket formed around the extension é, so as to 
provide a cooling space g around the said extension ¢. This 
space g is open at its upper end to the atmosphere, and at its 
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lower end communicates with the exhaust ea. With this 
arrangement the exhaust gases, when ng through the valve 
in the exhaust passage in the direction indicated by the arrows in 
the said e, draw air through the space g in the direction 
indicated by the arrows by an injector-like action. The injected 
air comes first into contact with the valve seat b and the extension 
e, 80 as to cool the valve and valve-seat, and then passes through 


pressure of the said gases and acting as a silencer. Fig. 2 illus- 
trates the construction of a valve which is advantageously 
employed when it is desired to directly cool the said valve. The 
valve spindle is made hollow, and is provided with air inlet holes 
at its lower end, and with air outlet holes or orifices at the upper 
end underneath the valve c. With this construction, when the 
exhaust gases are escaping from the valve in the direction indi- 
cated by the arrows, they suck air in through the inlet holes or 
orifices, up through the hollow spindle, and out through the 
outlet orifices, as indicated by the arrows, the current of cool air 
efficiently cooling the valve ce. (Accepted May 25, 1898.) 


HYDRAULIC MACHINERY. 


15,875. H. W.J.V. O. Bastiaans, Apeldoorn, Hol- 
land, and H. Greenwood, Leeds. Construction of 
Plates for Oil-Extraction Presses. [7 Figs.) July 3, 
1897.—The object of this invention is to provide oil and other ex- 
traction presses with press plates that will allow of the oil or 
other extract exuding from the compressed material, to pass away 
through the plates. The improved plates are formed of a massive 
body of mild steel, provided with channels on one or both sides 
or overlaid, on one or both sides, with one or more pieces of wire 
gauze, wire ee or thin steel bars, forming drainage canals. 
These are covered by a perforated sheet of steel. Fig. 1 shows a 
body plate, composed of mild steel, and grooved on its upper face 
to form channels for the oil expressed from the seed under treat- 
ment. The course of the channels may be as shown; the grooves 
may, however, run straight across the plate, or be arranged in 
any other manner, to secure the free flow of the liquid to the peri- 
phery of the plates, and so get away from the material under 
pressure. Fig. 2 shows, in section, the a: plate A (in this case, 
plain or without grooves) fitted with a thin grooved plate B of 
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steel, and covered by a thin steel 


= ©, which is pierced with 
holes or slits, as indicated in the plan view, Fig. 3, to provide for 
the flow of the liquid into the grooved channels. The plain base 
plate may be overlaid with an arrangement of rods, laid in such 
manner as to form channels for the extracted liquid to flow to the 
outer edges of the — and so escape from the press. An 
arrangement of this kind is shown in Fig. 4, the rods B! (which 
take the —— of the grooved plate B) being covered by a per- 
forated plate C. These rods may be connected together by thin 
wires, so as to prevent their displacement. A further modifica- 
tion of the construction of the compound-plate is shown in the 
section Fig. 5, where the channels are formed by inserting be- 
tween the plain body plate A and the pierced covering plate C, a 
sheet of coarse wire gauze B?, This sheet is held firmly in place 
by means of countersunk screws, which pass through the covering 
plate C, and enter tapped holes in the body plate A. Fig. 6 shows 
a further modification of the compound plate, in which both sides 
of the oe plate are channelled, and to which a covering plate O 
ioe at opposite sides of the body plate. (Accepted May 25 


MINING, METALLURGY, AND METAL 
WORKING. 


15,208. 8S. Alley, Glasgow. Furnaces for Treating 
Ores containing Precious Metals, &c. [7 Figs.) June 25, 
1897.,—The improved furnace apparatus comprises an oven A, 
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of a circular form in plan, and the bottom of which is of an 





the opening into the exhaust e a, where it mixes with the 





with an orifice through which passes the extremity of a connect- 





exhaust gases s0 a8 to coo] and condense them, thus reducing the 





annular dish-like construction. The oven is provided with a 


coyer of a curved form, and having a downwardly projecting 
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cylindrical edge which dips into a trough formed round the edge 
of the oven bottom, and filled by preference with sand or other 
suitable material. The cover is provided with a valved opening 
D for feeding in ore, and with an outlet passage E for gas. Fixed 
on a central vertical shaft G, there is within the oven A an armed 
head H, to which are fixed by their shanks ploughs or stirrers J, 
which on the shaft rotating turn over not stir the ores. The 
shaft G is driven through bevel wheels by any well-known means. 
The armed head Hand shaft G are supported by an annular 
series of cast-iron balls K, rolling round an annular gutter L, 
formed at the upper part of a vertical flange encircling a central 
opening in the oven bottom. The shaft G is tubular, the gas to 
act on the ores being introduced up through it, and the armed 
head H and the ploughs J are made hollow, and so that the gas 
issues from the ploughs amongst the ores. The shaft G has fixed 
to it at about the level of the oven bottom an outer cylindrical 
casting which dips into an annular cup filled with sand or other 
suitable material. The gas reaches the tubular shaft G by a fixed 
vertical pipe which projects up into the shaft, and the communi- 
cation is sealed by water in an annular casing into which the 
lower end of the shaft dips. For the purpose of preventing air 
from entering the oven A and mixing with the water gas therein, 
the gas applied in the oven is forced in by a pump or blower (not 
shown), the gas outlet E being contracted, or being provided 
with a suitably loaded valve to prevent lessening of the internal 
pressure. The rotating ploughs J are shaped so as when moving 
in one direction to stir the ores equally outwards and inwards, 
and so as when moving in the other direction to move the ores 
outwards and towards a discharge outlet L. The armed head H 
is also provided with one or more adjustable deflecting blades T, 
to move the ores inwards when tending to accumulate towards 
the outer part of the oven. The oven A is heated by means of 
flues V under its bottom, and either by ordinary fire gases or by 
ignited combustible gas. (Accepted May 25, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


15,593. E. Brook, Huddersfield, Yorks. Steam 
Generator Furnaces. [6 Figs.) June 80, 1897.—1 is the 
ashpit closed at the front by — or casting, in which is formed, 
below the level of the dead plate, an opening 4. 5 isthe firedoor, 
so constructed that when closed it will cover the opening 4 and 
also will close the doorway above, and will provide a recess or 
passage between the ashpit 1 and the combustionchamber 8. The 
arrangement is such that a portion of the air or blast admitted to 
the ashpit can pass from the front end thereof through the recess 
or passage in the firedoor 5 to the combustion chamber 8 above 
the fuel when the firedoor is closed, and upon opening the door 5, 
the ashpit will, through the opening 4 in its front plate or wall, 
be automatically placed in communication with the external 
atmosphere, so that the pressure in the ashpit will then be re- 
duced, and the risk of flame flashing out of the open doorway be 
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lessened. In the example shown, air is supplied to the ashpit 1 
by two sets of steam jet apparatus or blowers, each comprising an 
nduction pipe 10 having a conical or bellmouthed inlet and di- 
verging outlet, and into which a jet of steam is caused to pass 
from a steam supply pipe 10a, so as to induce air to flow through 
the pipe 10 into the ashpit. The communication between the 
front end of the ashpit 1 and the combustion chamber 8 may be 
closed or opened by means of a sliding damper or other valve 
carried by the door, and arranged to control the recess or e 
therein so as to regulate or arrest the air passing therethrough. 
In Fig. 2 the valve is shown as a butterfly valve 9, consisting of a 
metal plate supported at each end by pivots carried by the firedoor 
5, one or both pivots projecting through the end or ends of the 
door, and having a knob, handwheel, or lever attached thereto for 
the purpose of enabling the valve to be readily opered or closed. 
Accepted May 25, 1898.) 


TEXTILE MACHINERY. 


13,241. J. Williams, Salford, Lancaster. Appa- 
ratus for Stripping the Flats of Carding Magines. 
[9 Figs.) May 28, 1897.—The improved apparatus comprises a disc 
A over which the flats revolve, mounted upon a shaft and rotated 
in the usual manner. The disc may be of any ordinary construc- 
tion, or it may be a plain disc with a second disc, indented to en- 
gage with the pivots on the ends of the flats B and cause the flats 
to travel, The comb bar of the stripping comb D is mounted at 
either end in bearings in sliding blocks C, mounted on slides on 
fixed or stationary arms or brackets. The blocks C are capable 
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of moving or sliding to and fro on the slide of the arms, and are 
drawn towards the flats by a spiral spring or other suitable spring 
or weight. Or the arm may be inclined, and the blocks C move 
towards the flats of their own gravity. On either end of the shaft 
is placed a cam or disc L, with a number of surfaces shaped to 
correspond to the face of the wires of the flat, either flat or curved 
as desired. And in addition to these surfaces there may also be 
formed a number of indents to correspond with the spaces be- 
tween the flats. To each of the blocks C in which the oscillating 





comb bar is journalled, is affixed an adjustable device such as a 





have a hole through which is inserted a metallic cranked rod G or 


screw or bracket, which bears against the surfaces and indents 
around the periphery of the cam or disc L. As the flats B 
travel along and each successively comes into position to be 
pee the cam L rotates, aud the surfaces and indents against 
which the adjusting screws or devices bear, cause the blocks C 
and the stripping comb D to approach to and recede from the 
surface of the flats, so that in its stroke the comb will always 
approach to within the same distance of the wire. The indents 
permit the comb to enter between the flats to strip the edges 
thereof. The desired oscillating movement is imparted to the comb 
bar and comb D by a crank affixed to one end of the bar, which is 
connected to a rotating crank or crankpin on a wheel or disc N by 
a connecting-rod or liok. The disc or pulley N is rotated by a strap, 
and the shaft is connected with it and rotated by it by a worm 
and worm wheels. (Accepted May 25, 1898.) 


13,599. W. Bretschneider and W. Lauth, Harthau, 
Ge: . Self-Acting Mule with Electrical Driv- 
ing Gear. [2 Figs.) June 2, 1897.—This invention relates to 
a self-acting mule with electrical driving gear, in which the elec- 
tromotor, which always rotates in the same direction, is mounted 
on the carriage, and the shaft (heretofore the main driving shaft), 
which is mounted in the headstock, and controls the drawing in 
and out of the carriage, is caused to rotate continuously in the 
same direction by means of a drum-band or cord running over the 
rim-pulley in the well-known manner. The drum shaft from 
which the spindles are driven can be connected to the electro- 
motor by two couplings or clutches in such a manner that it can 
be first driven directly thereby, and then, by the intercalation of 
gearing, set slowly in rotation in the opposite direction. In the 
arrangement shown the electromotor A is mounted on the car- 
riage D, in such a manner that its hollow shaft embraces the 
drum-shaft C, from which the spindles are driven in the well- 
known manner. On the drum-shaft C is secured a toothed wheel, 
which gears with another toothed wheel mounted on a counter- 
shaft T adjacent thereto. On the hollow shaft of the electro- 





























motor is secured on one side the driving-band pulley, with a half- 
coupling or clutch-section G, and on the other side a toothed 
wheel. The motion of the latter is transmitted, by means of 

ur gearing, toa gear wheel which rotates freely on the drum- 
shaft C, and to which is attached a half-coupling or clutch section 
O! forming part of a second coupling or clutch. On the drum- 
shaft C are, moreover, mounted two half-couplings or clutch- 
sections G1 and O, in such a manner that they must take part in 
the rotation of the shaft, but can be moved or slid thereon so 
that they can be brought into or out of engagement with the 
corresponding half-couplings or clutch-sections G or O! as required. 
In drawing out the carriage, the first coupling or clutch G, G! is 
put into gear so that the drumshaft C is coupled directly to the 
electromotor. On the completion of the drawing out of the car- 
riage the first coupling or clutch G, Gl is thrown out of gear and 
the second coupling of clutch O, O! into gear, so that the drum- 
shaft C is slowly turned back by means of the intercalated gearing, 
to effect the backing-off of the threads. The drawing in of the 
carriage and the winding on of the threads is effected in the well- 
known manner, (Accepted May 25, 1898.) 

13,609. L. Crompton, Manchester. Stop Motion for 
Looms. (3 Figs.] June 2, 1897.—This improvement relates to 
a stop motion to prevent traps and smashes. It consists of two 


























ager brackets D, projecting down from the front of the slay or 


athe A, and attached by screws. The other end of the brackets 


its equivalent, passing through a projecting arm or bayonet H 
and attached to the stop rod of the reed case which passes under 
the slay or lathe of the loom. The bayonet or projecting arm 
has a suitable slot —— which the metallic rod passes, and 
also possesses an adjustable screw and lock nut at theend. The 
adjustable screw is so arranged and can be regulated to knock off 
the loom ata given point, and will prevent the loom from running 
over when the shuttle is in the yarn. In case of the shuttle C 
not landing in the shuttle-box and coming in contact with the 
reed B, the reed B is thrown back by the shuttle C, which then 
raises the bayonet or projecting arm H. The latter then strikes 
the spring handle or setting on the rod R and knocks off the loom ; 
it also raises the metallic rod G or its equivalent to the centre 
line of the brackets D; the metallic rod G being pushed or pulled 
by a spiral spring N, which is attached to the side of the bayonet 
H by a stud O, which then throws the metallic rod G above the 
centre line of the holes in the bracket D, thus holding the stop-rod 
I or reed case P out of the way of the shuttle C or reed B, and thus 
preventing traps or smashes. The angular brackets D are so 
constructed that the metallic cranked rod G is prevented from 
falling beyond its required distance. To replace the reed, the 
weaver has only to press in the reed with one hand and push 
down the bayonet with the other, and the loom is again in work- 
ing order. (Accepted May 25, 1898.) 


14,608. H. H. Lake (0. Hammer and G. Hammer, Chris. 
tiama, Norway.) Net-! Machines. [19 Figs.] June 16, 
1897.—The machine belongs to that class of net-making machines 
where the knot is formed between two threads running parallel 
with each other. - The warp thread is led to the point where the 
knots are formed from a drum, while the 1 thread is led to 
the knotting place from the opposite side from a shuttle. The 
spool thread is alternately knotted to the warp thread to its right 
and to its left side. Briefly, the machine may be said to work in 
the following manner: The last knot formed is situated behind 
the foremost edge of the shifting bar B; the 1 thread passes 
the space between the hooks 3 on the front edge of the bar, and 
thence through holes in the arm 46 to the spool, while the warp 
threads between the laps 5 on the plate 4 pass up through the 
needle C. First the hook C is moved up and down, and when 
the shifting bar is swung forward, loops are formed and remain 
hanging on the beak 60. Now the needles are passed through the 
loops thus formed, whereupon the fingers 49 move backward, and 
the needles are carried aside, as shown in Fig. 1, so that the 
thread from the eye of the needle remains lying before the fingers 
in such a position soas to be carried, when the fingers are again 
swung forward, down between the teeth of the shuttle, which in 








this way draw a loop of the warp thread round about itself. The 
plate 4 of the shifting bar being moved in the direction of the 
arrow (Figs. 1 and 2), the threads by aid of the laps 5 are kept 
under the hooks 8, and the knot is formed between these and the 
plate 4, when the needles are drawn back and the shift bar swings 
forward, the loop is set free by the beak 60. During the operations 
above mentioned the frame G is moved so as to keep the warp 
thread suitably tightened, and at the swinging backwards of the 
shifting the spool thread is also tightened. In the position shown 
by Fig. 2 the plate 4 is partly carried into the position, where to- 
gether with the hooks 3 it engages the threads, so that the loops 
are formed at the desired place. When the knot is drawn tight the 
plate 4 returns to the position shown in Fig. 1, and all needles 
and hooks are moved laterally, so the next time the hooks are 
situated right above the next spool thread to the right of the left 
of the thread first engaged, and so on. At the same time the 
rollers pull the net a mesh length backwards, and draw the warp 
threads a corresponding length forwards, whereupon the opera- 
tion is —— in the same way. The warp thread is carried 
through the loop in a way illustrated in Fig. 3, showing the warp 
thread (R) carried through the loop formed by the spool thread 
(S) by a needle D. (Accepted May 25, 1898.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 








street, Strand. 
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THE MIDLAND RAILWAY 
LOCOMOTIVE WORKS. 


Tue forthcoming meeting of the Institution of 
Mechanical Engineers, to be held next week at 
Derby, will be largely devoted to railway engi- 
neering, as is fit for a meeting held under the 
presidency of one of the leading locomotive en- 
gineers of the day, and in a town which contains 
one of the most extensive locomotive works in the 
kingdom, of which works the present head of the 
Institution is the chief. Naturally the visits to 
the locomotive, and to the carriage and wagon 
works of the Midland Railway will prove the lead- 
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read at the ensuing meeting, whilst a second paper 
is to be read by the chemist to the Midland Rail- 
way Company. Mr. Peet’s contribution on the 
mechanical testing of materials used at the works 
renders it unnecessary we should deal with this 
subject. 

Extent of the Work Done.—The Derby works 
maintain and renew locomotive stock working over 
| 22803? miles of railway, heavy and light repairs being 
| done also at several large shops which exist in other 
| parts of the system. The Miuland Railway proper 
;consists of 1333 miles of road, whilst there are 
2097 miles owned jointly with other companies, 
and for which the Midland finds part of the loco- 
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ing features of the meeting, and in order to give 
our readers a guide as to what they are to see, 
we publish the following description of the loco- 
motive works, which has been prepared from 
notes taken during an inspection we were able 
to make of the works through the courtesy of 
Mr. 8. W. Johnson. Our description naturally is 
- hot complete. To deal with the vast number of 
details, which would be involved in a complete ac- 
count of thelocomotive works, would need morespace 
in our columns—and more time from our readers to 
read the description if written—than can be spared. 
Moreover, one of the most interesting depart- 
ments is treated upon—and that in a more complete 





manner than we could attempt—in a paper to be 
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motive stock ; moreover, there are 444 miles of road 
not the property of the Midland Company, but 
which they work. Midland engines also work over 
395} miles of rail belonging to other companies. 
In addition to this there are other independent 
lines, not a part of the Midland system proper, 
but owned jointly by the Midland Company and 
other companies. These give an additional length 
of 298} miles, making up the total of 2280} miles 
of line referred to. Mr. Johnson controls the 
supply of locomotive power for all this long length 
of railway. 

Turning to the train mileage the figures are even 
more impressive. In 1897 the train mileage of the 


land and Great Northern and of the Somerset 
and Dorset lines—two of the lines referred to 
worked conjointly, but for which the Derby 
works supply the locomotive stock—amounted to 
46,467,782 train miles. The engine mileage (which, 
of course, includes the train mileage), for the same 
lines and same period was 63,791,580 miles. We 
believe this to be the highest record for a year. 
According to the published accounts the train 
mileage of the London and North-Western Rail- 
way was, during the same year, 45,486,774 miles, 
the length of line worked being 2871 miles. The 
Great Western train mileage for 1897 was 42,652,958 
miles, and the line worked 2805} miles. The Mid- 
land and Great Northern joint line has 179} miles 
of road and works over 5} miles more, making 184} 
miles in all. It runs from Peterborough to Wis- 
beach and Sutton Bridge, also through Spalding, 
Sutton Bridge, where there is a junction. It then 
runs to King’s Lynn and to Melton Constable, 
one branch going to Cromer and another to Nor- 
wich ; North Walsham and Great Yarmouth are 
also included in the system. This represents one 
limit of the company’s field of operation. Turning 
to the opposite point of the compass we find the 
Midland Railway working in conjunction with the 
South-Western Company ; the Somerset and Dorset 
Railway, which begins at Bath, runs to Evercreech 
Junction, over the Mendips, and to Poole and 
Bournemouth. Remembering that the Midland 
line itself extends from the Midlands to Carlisle, 
to Bristol, and to London, it would be difficult to 
justify its title, so widely have its ramifications 
extended in the north, south, east, and west. 
Few, however, will be likely to complain of the 
encroachments on outside territory so long as the 
Midland maintains its ancient traditions, and its 
name remains a guarantee of enterprise and good 
management. 

General Featwres.—Before proceeding to deal with 
some of the mechanical features of the Derby loco- 
motive shops, we will give a few general particulars 
of the works, of which a general plan appears 
on page 99. The total area covered by them is 
80 acres ; of which 174 acres are roofed in, or, if 
we include the general stores, 20 acres. The staff 
of the locomotive department numbered, at the end 
of 1897, 15,526 persons. The number of engines 
employed at the time was 2528. During 1897, 
125 engines were added to the stock, some of 
them, however, not being entirely new, as parts 
of existing locomotives were again used with the 
fresh parts.. The number of engines that had 
undergone heavy repairs in the Derby shops during 
1897 was just 900. 

It will be interesting, as showing the growth of 
the company, to compare these figures with those 
corresponding to them of 25 years ago, a tiie when 
Mr. Johnson took the leading position at Derby. 
In 1873 the number of the staff of the locomotive 
department was 5477 persons, or not very much 
more than one-third of its present strength. This 
addition to the number of employés, great as it is, 
does not, however, represent the total increase in 
the capacity for output, as the introduction of 
labour-saving machine-tools, and improvements in 
plant generally, have resulted in fewer hands being 
able to turn out an equal quantity of work. The 
engines now in use are almost two and a half 
times as many as in the year 1873, when the 
number was 1052; which, by-the-by, was a very 
respectable total forthat day. Here, again, it must 
be remembered that modern engines are heavier 
and more powerful than those of 25 years ago. 
The number of new engines and those rebuilt was 
49 in 1873, as against 125 for last year; and the 
number of engines that had heavy repairs was 366, 
as against 900 in 1897, as already stated. 
Locomotive Department Statistics.—Whilst we are 
dealing with statistics it may be as well to give 
briefly some other details of interest, or rather of 
importance, for we can hardly hope the comparatively 
few figures, to which space will confine us, can prove 
interesting except for reference. The number of 
drivers on the system is 3013, of firemen 2984, and 
of cleaners (exclusive of boilerwashers, &c.) 2465. 
The number of stationary engines under Mr. John- 
son’s care is 317, and of boilers 284. There are 
also 1366 hydraulic machines of various sorts, and 
417 cranes of different kinds. The number of 
district superintendents who have charge of loco- 
motive stations and machinery is 32. Turning 
once more to the Locomotive Department at Derby, 
which is more particularly our present subject, we 





Midland Railway, together with that of the Mid- 


find the following figures recorded : 
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ag ewe of workmen in Locomotive 


artment, Derby... 4565 
nDeee of stationary engines (with 23 
total horse-power) that drive the; developing 
machinery in Derby a J 2400 h.-p. 
Average number of engines vilt 
and rebuilt in the hema Works 
each year a 125 
Average number of | ‘engines that 
undergo heavy repair each year . 900 
Number of men in iron foundry 207 
Average weekly output of castings 
from iron foundr a 390 tons 
Number of men in , treed foundry = 60 
‘ tons of castings turne 
out weekly .. 12 
Number of men in boiler shop = 514 
a machinesin machine shop 600 


Approximate number of engines 
painted each year ... 760 
Number of clerks in chief offices, 


Locomotive Department, pane. 176 
Number of draughtsmen 19 
Chemist and assistants 


Photographer and assistants 
General Statistics.—Some other general statistics 
of the Midland Railway Company’s work, with 
which we have been furnished, we give also in 
tabular form. It will be seen that the figures in 
this Table, although of the same nature as some of 
those already referred to, are not quite on all fours 
with them, inasmuch as they are of somewhat later 
date. This accounts for what, at first sight, might 
appear to bea discrepancy. 


January 1 to December 31, 1897. 


Capital expended ... 97,703, 3520. 
Authorise oe... 140,827, 477/. 


Working expenses .. 5,691,022/. 
Salaries and wages.. 4,143, 8877. 
Capital —— for year “ending 
ecember, 1 1,695, 0032. 
Estimated — caiiies to end of 
1898 ; si 1,350, 0002. 
Revenues : 
Coaching .. ... 3,182,606/. 
Goods, mineral, & 
cattle ... 6,660,456. 
Miscellaneous 325,592/. ~-- 
Total 10,168, 6541. 
Rates and taxes 338, 0102. 
Train mileage 43,781,775 
Passengers ... 44,792,038 
Season tickets wit aie 
Coal consumed 200,000 tons 
Minerals passing over line, 1897... on 344, 605 ,, 
General merchandise ek ee 15,604,071 = 
Lines own ; 1368? miles 
»» constructed ‘or to be con- 
structed ie ee 304 —,, 
»» partly owned Se 635 ss 
»» worked over ¥ engines soe SOE 
Engines i beg 2528 
Carriage stock 4786 
Wagon ct 116,331 
Horses Fre 5,131 
Provender consumed _ week ... 540 tons 
Drays, &c. ... aos ay 5340 
Stations 6 600 
Waste pap2r sold . 300 tons 
Signal cabins 1724 
Levers in use 19,797 
Signals bs 13,832 
Fog signals ... 1,000,000 
Batteries in use 78, 256 
Telegraph instruments 18,338 
Miles of tele graph wire 24,391 
Railway messages . 16,345,676 
Arc lights .. 1,391 
Incandescent lights. 5,559 
Weighing machines 3,516 
Fire buckets ; 13,889 
Steam fire engines, pumps, &e. . 412 
Rates in operation 25, 450,000 
Rate-books at Derby ‘ 1,052 
Men qualified to render first aid to 
the injured 6,167 
Contributed to F riendly Society 16,6771. 
Sick allowance paid by Friendly 
Society ... 31,4567. 
Contributed to superannuation 
fund = at é 16,6427. 
Chemical analyses 898 
Men employe 63,100 
Clerical staff at Derby eae 2,300 
Workmen staff at Derby, about | 10,000 
Members of Institute... 2,159 
Volumes in Institute 10,782 
issued for year 58,941 
Coal and oil gas — 1 


8 

mac 323,400,000 cub. ft. 

Carriages fitted with oil ‘gas for 
lighting 

(The locomotive erec ting, ‘fitting, 
machine, and paint shops are 
located in a building 450 ft. 
long and 500 ft. oan 

Meals served in hotels and dining- 
rooms * 

Visitors catered for in hotels 


3,295 


690,000 
179,198 





| In the two two-page plates which we publish 
with the present issue, and on pages 97, 99, 100, 
101, and 112, we give illustrations of the Derby 
Locomotive Works. On one of our two-page en- 
gravings, Fig. 1 is a general view of the foundry, 
and Fig. 2a view of the principal machine shop. 
On the other two-page plate, Fig. 3 is a view of 
one bay of the erecting shop, and Fig. 4 shows 
the most recent running shed. A general plan of 
the works is, as we have already stated, given on 
page 99, while to the other illustrations on pages 
97, 100, 101, and 112 we shall make reference in 
due course. The perspective views we publish 
have been prepared from exceptionally fine photo- 
graphs taken by the photographic staff of the works. 

We should, in this description, have preferred to 
keep to the route which would be followed by 
members of the Institution of Mechanical Engineers 
on the occasion of the forthcoming visit. The party, 
however, will be so large that it will be necessary 
to split it up into several groups, which may follow 
different routes. 

Locomotive Stripping Shed.—Descending from the 
main offices we first enter an old running shed 
which, we understand, is the first running shed of 
its kind ever built. In general arrangement it is 
like the one illustrated in Fig. 4, and has a wooden 
framed roof. It is now used for stripping loco- 
motives that come in for renewal. It will take 15 
engines, and has a turntable in the centre. There 
was formerly room in the bays for an engine and 
tender, but the growth of dimensions has resulted 
in there now being only just room for the engine. 
The standing regulations provide that at or before 
the end of five years each boiler is to be thoroughly 
examined internally and tested by hydraulic pres- 
sure to 20 per cent. above working pressure. This 
examination and test is repeated every three years. 
Whenever the tubes are taken out boilers are 
examined by the district locomotive superintendent 
jointly with the foreman boilermaker or boiler 
inspector sent from Derby, and other examinations 
are made where necessary. After heavy repairs 
boilers are always tested to 20 per cent. above work- 
ing pressure. The working pressure of engines, 
when turned out new at Derby, varies from 140 1b. 
to 170 lb., with the exception of small shunting 
engines which have lower pressures. In getting 
out the tubes from the tubeplates they are shortened 
by about 4in. In order that the sound ones may 
be used again, a new piece is brazed on to the old 
tube. This is done in a department adjoining the 
stripping shed. 

he Machine Shop.—We now pass to the machine 
shop, illustrated in Fig. 2 on one of our two-page 
plates. Here all machining is done except that upon 
wheels and axles. The shop consists of six bays, each 
of which is 40 ft. wide, and 450 ft. long. The work 
has, however, grown beyond the accommodation 
provided, and the machine department will shortly 
be considerably extended. There are three lines 
for single-rail rope-driven travelling cranes, two 
of which are in each line. These cranes have been 
supplied by Messrs. Wren and Hopkinson. There 
are also two lines on the further side of the shop 
having one crane each. The latter have been made 
in the works. The tools in the shop are driven by 
two pairs of direct-acting wall engines which are of 
the locomotive type and run at 100 revolutions. 
The main shafting is driven direct and runs across 
the bays. From this transverse line the longitu- 
dinal shafts to serve the tools are driven by bevel 
gear. There are eight lines of this longitudinal 
shafting, and from them the motion is conveyed 
to the tool countershatts in the usual way. There 
are six locomotive boilers for supplying steam to 
the engines. These are placed in an adjoining 
boiler-house and are mounted in a somewhat un- 
usual manner. As shown in Fig. 6, on page 
100, the smokebox ends rest on rigid foundations, 
but the fireboxes are suspended by rods from 
girders running overhead. The effect is to allow 
ample play for expansion and contraction, and the 
length of life of the boiler is greatly increased. 
|__As this department contains between 400 and 
| 500 machine tools, it will be evident that we can 
|here allude only to a few of the most novel or 
important. On entering from the upper end, the 
' first tools to attract attention are two large frame 
slotting machines, by Craven Brothers, of Man- 
chester, such as usually form one of the most 
conspicuous features in locomotive machine shops. 
They have each three heads, and will slot eight 
| plates at once. Next to them isa frame straighten- 
‘ing machine. It consists of a large plain table of 








cast iron. Above this are travelling bridges, 
which carry hydraulic rams that are pumped up 
direct by hand. The frame plates to be straightened 
are placed on movable iron bars, or packing pieces, 
resting on the table, and the rams are caused to 
~ down on the buckled parts between the bars. 

aturally a fair amount of experience and skill 
is needed to press the plate the right amount, but 
13 in. frames are flattened very quickly in this way. 
This machine was manufactured in the works, and 
may have been the first of its kind made. When 
the frames have been straightened they are taken 
to the drilling machine to have the holes drilled 
through templates in the usual way. In this part 
of the shop are other slotting machines, lathes, 
shaping machines, and various tools of different 
types. 

An interesting tool in this department is a link 
grinding machine, which we illustrate in Fig. 10, 
on page 112. The table moves through the required 
segment of a circle, being guided by a radius rod, 
which is adjustable for the right curve. This is a 
very effective machine, and will grind both the slot 
in the link and its block. It will do in 14 hours 
work that would occupy three days on the old hand- 
work methods, and that without higher skilled 
labour than is needed for setting and watching the 
machine. 

Joints of motions are lapped out after being har- 
dened. There are two vertical spindles in the 
machine used for this purpose, and they are fed up 
and down by spurwheels actuating a connecting- 
rod. The spurwheels are elliptical, and are so 
geared together as to correct the varying speed 
of vertical motion of the abrading wheel that 
would be due to the action of the crank to 
which the connecting-rod is coupled. The cutting- 
wheel spindles are set eccentric in the driving 
spindles, which give the rotary motion, and in this 
way adjustment is obtained to suit holes from j in. 
up to 4$in. in diameter. The rotary motion is 
obtained by rope gear, and there is a compensating 
slide with a spring that keeps the ropes sufticiently 
tight as the spindle rises and falls. 

Near by is a group of slot-drilling machines, a 
large one by Sharp, Stewart, and Co. being the 
most notable. On the other side is a fine group of 
drilling machines, and then six cylinder boring 
machines, two of them having two bars. These are 
worked by one man and an assistant. Close by is a 
portable cylinder - _— milling machine. It is 
attached to the cylinder to be operated upon and 
consists of a trunk carrying a driving-shaft which is 
rope-driven from a shop counter-shaft. The spindle 
on which the milling cutter is mounted runs at right 
angles to the shaft in the trunk, and is driven from 
the latter by bevel wheels. There is a former attached 
for guiding the cutting tool, and giving the right 
contour to the ports. By aid of this machine ports 
can be milled out in pairs of cylinders formed in 
one casting—having inside valves—the carrying 
arm or trunk being inserted in the valve chest 
space and firmly attached by suitable means. 

In another part of the shop the ordinary heavy 
machine tools are placed. These, however, do not 
need detailed description. 

The Wheel and Aale-Turning Shops.—In Fig. 8, 
on page 101, we illustrate the interior of the 
wheel shop. The wheel and tyre departments 





and axle-turning shops are part of a group of 
buildings in parallel bays beyond the boiler shops. 
Beyond the axle-turning shops is the press shop, 
and beyond this again are the wheel-turning shops 
and a smaller smithy. 

All wheels that come in are tested by being put 
between centres, and the foreman decides what 
should be done to them. The machines here 
are of the ordinary pattern usual in _ large 
locomotive works. There is a large hydraulic 
press for putting wheels on and taking them 
off axles. This we illustrate on Fig. 9 on 
page 112. It works at 13,000 Ib. to the square 
inch, and has a 10}-in. ram. One pair of driving 
wheels in the shop at the time of our visit belonged 
to the celebrated ‘‘ No. 117” engine, which has a 
record of 90 miles an hour for a short distance, and 
80 miles an hour for a few miles. The wheels are 
7 ft. 9 in. in diameter. The crank webs of the axle 
are oval, and are hooped with wrought iron 2} in. 
broad by 13 in. deep. The crankpin is 8} in. in 
diameter. “All- steel wheels are used now, though 
there are several welded-iron wheels running. The 
superiority of steel lies chiefly in the fact that 
the built-up iron wheels are apt to give way 








at the welds, however carefully they may be made. 
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ENGINEERING. 


and axle shops there are in all 92 machine tools, diameter at the sides to 8 in. in the middle.) makers mostly of the requisite size, and are then 
of which number 58 are lathes. Motive power is, The crank webs, which were iron-hooped, were drilled to template. The copper fireboxes are 
obtained from two pairs of vertical engines. | oval, and were pinned together through the crank- caulked by pneumatic hand tools, the firebox and 
Amongst other machine tools are 13 wheel drill- | pin, the latter being bored for the purpose. The foundation ring being riveted by an hydraulic 
ing and tapping machines, which, although of | iron hooping and the pin give additional safety, and riveter. They are then passed to a specially 
a type well known to locomotive engineers, |would probably enable the locomotive to steam designed plant of tapping and staying machines. 
may prove interesting to many members of the| home easily if the solid steel crank were to give , These tools are driven by pneumatic power, and 
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Institution. They are low machines which are 
worked by belts, and operate on the bottom of 
the wheels which are held upright—being in place 
on their axle. There is a horizontal arm carrying 
the shaft which conveys the rotary motion to the 
tool by means of bevel gear, the tool spindle being 


over. Two 


way. The weight of this crank axle was 26 cwt. form an exceedingly interesting group. 
finished, and it was a handsome piece of work. All however, leave the — over for the present, 
axles for locomotives and tenders are turned all as we are about to fully illustrate and describe 
methods of forming cranks are these machines, which have been supplied by 
followed in these shops, one by the slotting | Taite, Howard, and Co., of Queen Victoria-street. 
machine and the other by milling out with a large! A notable tool in this department is a four- 


We may, 
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vertical, The machine is belt-driven, and has a 
reversing motion. These machines are used for | 
drilling and tapping holes that take the studs| 
which secure the tyres to the rim ; it being the! buildings, which, together, cover an area of 270 ft. 
— to put a stud in every place between spokes. by 315 ft. The shops are arranged in seven bays, 
The studs are also screwed in by these machines ;| which are each 45 ft. wide. The number of men 
which are also used for drilling holes in tyres to| employed in this department is 510 and there are 
break them up by, as before explained. | in all 46 machine tools, including riveting machines, 

In this shop are also four fine tyre-boring | flanging presses, bending rolls, drilling machines, 
machines with self-centring revolving tables by | plate-edge planers, and other machine tools needed 
Craven Brothers, of Manchester. Near the crank- | for the equipment of a first-class locomotive boiler- 
- drilling machines, which we illustrate in|shop. It is not necessary to describe the fine 
‘ig. 5 on page 97, we noticed a big steel crank | hydraulic riveting and flanging plant on the Twed- 
axle for a single engine. It had journals 8} in. | dell system which is here installed, as the details 
in diameter, and was 9} in. in diameter in the’ must be familiar to the majority of our readers. 


as it is called. 








AND Co., 


disc holder having adjustable teeth, or ‘‘ nibbling,” 


The Boiler Department consists of two large 
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| spindle boiler - shell drilling machine by Kendall 
jand Gent. ‘It will take a barrel 10 ft. 6 in. in 
| length, and drill holes radially. The shell is bolted 
‘together and mounted between two face-plate 
\chucks which are carried by two headstocks, that 
slide longitudinally to accommodate themselves to 
the length of barrel. There are two standards, 
one at each end of the machine, and these support 
a cross slide which lies parallel with the axis of 
the barrel. There are three saddles, having vertical 
drill spindles sliding longitudinally on this cross 
slide, the drills pointing radially to the axis of the 
barrel. There is a short cross slide at the end of 
the main slide, and, of course, at right angles to the 
latter. This carries one drill. Three of the drills 





wheel seats, the crankpin being from 8} in. in| The steel plates for shells are delivered from the | make the holes for the single-riveted circular seams, 
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whilst the fourth works on the zig-zag holes of the 
double-riveted circumferential seam at the smoke- 
box end. The next tool is a horizontal spindle 
drilling machine, by Campbell and Hunter, which 
is used for drilling copper fireboxes and firebox 
casings. The work is mounted on a revolving 
table, and there is a vertical standard which slides 
on the bed of the machine, and which has a two- 
spindle saddle with a 7-ft. vertical movement, the 
standard sliding through a distance of 9 ft. 

A milling machine by Craven Brothers, of Man- 
chester, is the next important tool. This mills out 
the edges of the flanged plates, and mills out oval 
holes automatically. It has a vertical spindle 


carried on a [D-shaped standard, the work being | 


Ls 











placed on a revolving table. Tapping and staying 
is done by a machine made by Beyer, Peacock, and 
Co., of Gorton. It has a radial arm carried by a 
pillar, from which is suspended a rope-driven head 
with a clutch and driving wheel, together with a 
chuck to hold the tap or drill. The firebox stays 
are also run in with this tool. There are four of 
these machines, working in pairs. 

It is not necessary to enumerate the other ma- 
chines in these shops. No hand-caulking is carried 
out, but the Boyer pneumatic fullering tool, sup- 
plied by Taite, Howard, and Co., is used, three of 
these tools doing all the work of the shops. It 
will be remembered that we illustrated and de- 
scribed _the Boyer hammer in our issue of Feb- 
ruary 25 last. The attention of the members of 


the Institution of Mechanical Engineers visiting | use some time. 
be drawn to the form of rivet used, | of this press is 16 tons. 


these works may 


‘is an hydraulic press by Craven Brothers for | 
|drawing off the buckles of springs that come in | melting the metal needed for all brasswork required 
|for examination or repair after they have been in| for gauge cocks, axle brasses, lubricators, steam- 


| better in closing, and the head is more fully sup- are examined. Those not fit to use again are re- 
| ported on the work, so as to hold the seams tighter jected, and those that are passed for further service 
together. The rivets as supplied are ;; in. deeper | are tempered. All new springs are tested under an 
and of correspondingly less diameter than the cup. hydraulic press by which they are straightened out 
In this way pressure bears on the point of the flat, the elasticity of the metal being ascertained by 
rivet when closing, so that the under part of the | careful gauging to find if they recover sufficiently 
head presses more firmly on the plate. Hydraulic | to come back to the original camber. 

riveting is being introduced throughout for tender! The Forge and Smiths’ Shops are shown on the 
work. All firebox repairs, drilling-out stays, re-| plan, which we give on page 99. As in most other 
tapping holes, and running-in stays, is carried out | engineering works, these departments are of less 
by the pneumatic machinery supplied by Messrs. | relative importance than they were a few years ago. 
Taite, Howard, and Co., before referred to. Boiler} but still much excellent work is carried out by 
tubes are chiefly made of copper, but brass and red | forging under the steam hammer in dies. Collars 
metal are also largely used. Red metal is an alloy | for crankpins, hoops for drawbars, spanners, cross- 
containing 90 per cent. of copper, 9 per cent. of! head spindles, hand-rail columns were among the 
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articles that were being produced in this way at 
the time of our visit, and many other parts such 
largely composed of Stone’s bronze, which is pre-|as pins, links, spanners, &c., are made from 
ferred, because not only is it stronger than copper| stampings in these works. There are in the forge 
when cold, but does not lose in strength when hot ‘and smithing department eight steam hammers and 
in the way that copper does. | 72 fires, besides the usual appliances one sees in a 
The Spring Shop is an important department at | well-equipped department of large works, such as 
these as in all locomotive works, but does not call|shears for cutting scrap, &. The large steam 
for extended description. There are shearing and hammer has a 50-cwt. tup, and under it are forged 
| punching presses, nibbing and slotting machines, (all parts for motion work, &c. 
‘and other tools required for work of this descrip-- The Brass Foundry and Coppersmiths’ Shops are 
tion. Buckles are shrunk on in the usual way. A in two adjoining buildings between the erecting 
notable machine placed under cover in the yard|shops and the boiler department. There are 24 
| furnaces in the brass foundry, which are used for 


|zine, a little tin, &c. For firebox stays, copper | 
and Stone’s bronze are used. Firebox stays are 








The total pressure on the ram | whistles, and all other parts needed in locomotive 
When the locomotives | construction. Plate moulding is followed to some 


the head being deeper than usual. It is considered | are brought in for their periodical overhaul, the | extent, and there is a magnetic separator for separat- 


that the e 





xtra depth causes the rivet to fill the cup| buckles of springs are taken off and all the leaves | ing brass and iron cuttings. About 10 to 12 tons of 
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metal are treated in the brass foundry per week. 
Stone’s bronze is largely used for valves and ‘‘plastic 
metal” for slide blocks. The coppersmiths’ shops, 
tin shops, and lamp-making department have the 
usual appliances, which do not call for special des- 
cription. 

The Erecting Shops. —The principal erecting 
shop at Derby is 450 ft. long and 150 ft. wide. As 
will be seen from the general view we give in Fig. 3 
on one of our two-page engravings, it is a fine well- 
lighted and lofty building comprising three bays, 
each bay having three lines of erecting pits, giving 
space in all for the erection or repair of 108 loco- 
motives. There are two 25-ton overhead travellers 
ineach bay. These are by Craven Brothers, and are 
rope-driven at a speed of 50 ft. per minute. The 
slow gear will lift 5 ft. and the quick gear 9 ft. per 
minute. Two of these cranes will lift a complete 
engine, but the limit is not far from being reached 
now—although the cranes had a big margin when 
first erected—as the heaviest locomotives made at 
the Derby works weigh about 47 tons. Although 
the erecting shops are one of the most interesting 
departments to visit, they do not lend themselves 
very readily to description. The general method of 
erecting locomotives followed is very much the same 
in all works and is well known to railway engineers, 
whilst to others a repetition of the details would 
be uninteresting, if not more or less meaningless. 
One or two details of design may, however, be 
noted as instructive to engineers in general. As 
it is somewhat difficult to classify these matters, we 
will simply follow our notes. Mr. Johnson uses 
cast-steel eccentric straps, with white metal liners, 
and has found excellent results to follow this plan. 
The largest eccentrics are - in. in diameter. 
Ordinary flat slide valves mostly are used, and 
these are made of Stone’s bronze. They are cast 
very nearly to the size required, and are ground 
to surface both on the front and the bridle 
faces by mya machines, no tooling being 
required. The grinding machines are arranged 
to finish the work automatically to exact standard 
size, so that no fitting is needed. Piston 
valves have, however, been lately introduced, 
some of the largest new engines being fitted with 
them. Axle-box guides are of cast iron, chilled 
on the rubbing faces and ground to surface, The 
axle-boxes are of wrought iron, case-hardened on 
the sides which bear against the guides. This 
working together of case-hardened wrought iron 
against the chilled cast iron is found to give 
excellent results, the boxes and guides running 
from seven to ten years without requiring 
attention. The principal bearings are of white 
metal. 

Mr. Johnson makes considerable use of grind- 
ing machines in place of ordinary cutting tools ; 
for instance, valve spindles, piston-rods, &c., are 
hardened and ground. Piston-rods are renovated 
in this way after they have become worn by use. 
They are made of crucible steel of from 45 to 48 
tons tensile strength, with an elongation of 20 per 
cent. on a 2-in. specimen. The repetition work 
which locomotive construction involves gives 
good play for ingenuity in labour-saving arrange- 
ments, and the methods followed for taking advan- 
tage of standard gauges are well worth studying, 
whilst automatic stops and other devices are used 
on the machine tools to turn out the exact shapes 
and dimensions needed. Sixty axle-box covers 
will be bolted together and mounted on a planin 
machine, or a number of axle-boxes will be trea 
in a similar way, cuts being taken on three surfaces 
at once. Slide-blocks and fire-box roof-bars are also 
similarly treated in the group. Forged parts are 
turned out solid under the hammer in dies, and are 
produced very nearly to size, so as to require 
little finishing in the machine shop. Sometimes two 
ormore parts are forged tog»ther, andthen machined, 
the tooled forging afterwards being cut up into 
the single parts. ‘Manhole seatings for outside fire- 
boxes are also planed together, the right contour to 
fit on the shell being obtained by means of a shaper 
plate. One ordinary workman finds no difticulty 
in looking after two machines, and producing a 
number of parts at once. 

The piston-rod packing used at Derby is shown in 
Figs. 1l and 12 on the present page. It is knownas 
the United Kingdom Metallic Packing, and consists 
of rings of white metal put together in segments and 
supported by seating rings of brass also put in in 
segments. The inclined surfaces of the various 
rings of white metal enable the separate segments 
to be pressed up against the piston-rod, the pressure 





vice is used for valve-rod packing. 

These and other details, of which many further 
instances could be given, may seem trivial in them- 
selves, but a good deal of thought has been ex- 
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| valves. 
pended in perfecting them, and together they con- following leading elements of the design, which 
stitute a system by means of which the produc-! have been kindly supplied to us by Mr. Johnson : 


being obtained by a spring. This packing is said | features in the shops when the members of the In- 
to give highly satisfactory results. The same de-/| stitution of Mechanical Engineers 
‘on the 26th inst., will be one of 
handsome four-wheels coupled bogie express en- 


pay their visit 
r. Johnson’s 
This is a new type, and is fitted with piston 


gines. 
We cannot do better here than give the 
























































tion of the locomotive engine has been brought to 
the really wonderfully low cost that it has reached 
in modern times. 4 

Other Departments.—A glance at the plan on 
page 99 will show that we have not dealt with all 
the various departments included in these important 
and extensive works ; but it would be hopeless, as 
we have previously said, to expect to give within a 
moderate space a full description of the Derby 
shops, and one of the most interesting sections 
will, as we have already mentioned, be dealt with 
by a paper to be read at the meeting of the 
Institution of Mechanical Engineers next week. 
This paper we shall publish in full in due course. 
Among the remaining departments that we can 
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no more than briefly mention is the chemical 
laboratory, presided over by Mr. L. Archbutt, 
who also has a paper on the programme of the 
meeting. Here analyses are made of materials 
for construction, stores, lubricants, paints, &c. | 
In regard to the important question of steel | 
composition, Mr. Johnson, as a practical en- 
gineer, naturally places reliance in mechanical 
tests of a nature resembling the work that is to be 
done by the material, but chemical analysis is 
found to be a useful guide, and certain elements, 
such as sulphur or phosphorus, must not exceed a 
given percentage. 

In the case-hardening department many parts of 
the motion work are treated. To some of these we 
have already made reference. Only oak charcoal 
is used, and ;}; in. deep of hard steel is produced 
after treating about 16 hours for wrought iron and 
8 hours for mild steel, for pieces of moderate size, 
but small parts require less time in the furnace. 
Naturally the time required varies with the nature 
of the part and the depth of steely layer required. 
The charcoal produces very clean work with a good 
face, and the retorts last a long time when it is 
used. There are large chilling tanks with pump- 
ing arrangements to keep the brine in circu- 
lation. 

The locomotive stores department forms quite a 
large establishment in itself. All parts manufac- 
tured are brought into store, excepting such as are 
immediately needed for work. In any case all 
orders go through the stores departmert, there 
being a very elaborate system of checking 
between the producing departments. The stores 
form quite a museum where one might study 
details of locomotive practice for days. The arrange- 
ments for storing parts are also worth attention. 
In regard to the painting-shop—one of the largest 
buildings in the works—tracing store, offices, and 
various other departments which we have not even 
mentioned, we must leave those of our readers 
who propose taking part in the Derby meeting to 
observe and note for themselves. 








One of the most instructive and interesting 

















MIDLAND RatLtway: Four-WHEELS CovupLeD Boctr 
EXPRESS PASSENGER ENGINE. 


; Ft. In. 
Cylinders (Cast Together): 
Diameter ... es 0 193 
Stroke of es _ 0 26 
Centres of cylinders sak ~ 2 3 
Steam ports in annular liner ... ... 173 in. by 13 in, 
Exhaust passage (equal to) — 0 73 
” pipe nozzle 0 5 
Motion : 
Valves (piston type), diameter 0 8 
Lap of valves... sid oe L ah 
Travel of valves (maximum) ... 0 334 
Throw of eccentrics. 0 6 
Length of connecting-rods 6 34 
Wheels : 
Diameter of coupled wheels ... 7 0 
‘ bogie Ss 3 6 
“ tender a 4 2h 
Crank-Acale : 
Diameter of wheel seats 0 
. main bearings 0 8! 
” centre 0 8 
ss crankpins ... 0 83 
Centres of main bearings 3 11 


Frames (Jointed near Motion-Plate) : 


Thickness of plates... ... ee eo 4 
Distance between frames at cylinders 3 11 
” ” rebox... 41 
Wheelbase and Total Length : 
Centres of bogie wheels elle vaca 6 0 
Bogie centre to driving-wheel centre 10 24 
Centres of coupled wheels __... as 9 6 
Tender wheel Mvife Sey aatc, Gee O 
Extreme wheelbase, bogie leading to 
tender trailing wheel an ~ 4G 
Length over buffers 53 10 
Boiler : 
Length of barrel... ... “3 10 6 
Diameter of barrel, inside (mean) 41 
Thickness of barrel plates __... = 0 0 
Height of centre of boiler above rails 7 8 
Firebox Shell: 
Length outside ... ss 7.2 
Width outside, at bottom... 4 Of 
Mean depth below boiler centre 5 1 
Inside Firebox : 
Length inside at bottom 6 
Width ‘ 3 4 
Depth »» (mean)... 5 10 
Tubes (Copper) : 
Number of tubes tes -. 236 
Diameter outside cue 0 1§ 
Thickness... a Sei ... 11 &12 L.W.G. 
Length over tubeplates ie 11 ft. 
Heating Surface : 
pe ws sh ... 128 8q. ft. 
Tubes ee eee oni bow 1105 ” 
Total ... . 133 —~CS, 
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ake = ae .. 21.3 8q. ft. th ds. Each h in, = P 
Working pressure per square inch. 1701p,” | GOLD MILLING IN COLORADO.—No. II. | manhole, four Sin. soumections fy Siterine woe 
mer ag 2 Yager _— _— = a By Jounx Rocer, Denver, Colorado. and is fitted on the inside with a filter constructed 
Amount of coal carried : 4% tons ‘ of hard wood frames, screened sand, and perforated 
eae 6.83 tons = | CHLORINATION GoLD MILL or THE DELANO MINING | shoot Jead all held in place by hard wood clamps. 
15,300 1b. AND Mitiinc Company, Boutper, CoLoRAPO. | The barrels are mounted on the two 12-in. trun- 


In conclusion, we have only to thank Mr. Johnson 
—whose portrait we published on page 195 of 
our issue of February 18 last—and the members 
of his statf for the kindness shown to us while 
gathering the information which we have, through 
their courtesy, been able to put before our 
readers. 
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Rhodes’ Steamship Guide. Edited by Tuomas RHODES. 
London : George Philip and Son, 32, Fleet-street, E.C. 
[Price 5s. net. ] y 

Tus is a ‘‘ Bradshaw’s Guide” and a ‘‘ Brassey’s 

Annual” rolled into one. A passenger anxious to 

know the alternative routes, steamers, &c., to his 

destination has but to turn in the ‘‘ Gazetteer of 

Ports” when he finds its position, population, 

industries, places of interest, imports and exports ; 

anote also of the steamship companies trading 
with such ports would have completed the inform- 
ation. In a separate list, however, there are 
given full particulars of the several lines trad- 
ing in the different oceans, with the times 
of sailing, ports of call, fares, &c., and the address 
of the company, while, in most cases, there is given 
a list of the vessels comprising the fleet. In a further 
list, moreover, there is a directory of passenger 
steamers, arranged alphabetically, so that the pro- 
spective passenger may choose his route, line, and 
steamship from the particulars in the book ; and to 
add to his happiness the editor, from various re- 
cognised authorities, gives hints as to equipment 
and the other little details which are often the 
source of worry to a voyager. That may be 
termed the function of the guide, but the work 
before us is a splendid reference book. It has a 
series of 14 sea charts, all printed in Philip’s well- 
known clear and accurate style. There are eight 
plates, giving national merchant flags, international 
code signals, and the house flags of all the leading 
companies ; there are also 13 plates of representative 
liners, including the coming Oceanic, which, we 
are told, is to be running in 1899, and will be 
longer than the Great Eastern ; but no details are 
given. Short biographical notes are given of 
several leading shipping men, and there is a chapter 
on the ‘‘Modern Marine Machinery.” In it the 
machinery of a steamer is described with such 
lucidity that the average reader can follow the 
details, and yet the article is full of suggestive 
details for the engineer. One interesting point is 
that satisfactory performances have been indicated 
as standards towards which the engineer of all 
steamers may aim, whether in passenger or cargo 
ships. The writer, indeed, has succeeded in the 
difficult task of interesting the tyro without forfeit- 
ing the consideration of those with more technical 
knowledge. {There are several diagrammatic illus- 
trations of the working parts of engines and boilers 
which will be most helpful to the lay reader. 

Altogether this reappearance of a guide, last pub- 

lished some years ago, shows great improvement. 

It is sure to be popular. 
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Tus mill was constructed to treat the gold ores 
of Boulder County, Colorado, and has a capacity of 
about 50 tons per day of 24 hours. The ores treated 
invariably carry the gold as tellurides, and require 
to be very carefully roasted. A longitudinal sec- 
tion and plan of the mill are shown on page 104, 
by which it will be seen that the crushing depart- 
ment is very similar to that of the Page mill already 
described. The ore being delivered by wagons, a 
series of storage bins has been provided in the 
front of the mill building, into which it is shovelled. 
These extend beyond the mill, and have a total 
capacity of about 1000 tons, divided into bins of 
25 tons each, so arranged for the purpose of keep- 
ing the lots of ore from the different mines separate. 
The ore is wheeled from the bins to the rock 
breaker, to which it is fed by hand. From this 
point it passes entirely automatically, no further 
handling being necessary. The sampling machinery, 
bins, and revolving dryer, are precisely the same 
as those already described. The fine crushing is 
done by two sets of 14 in. by 30 in. rolls, running 
at 45 revolutions per minute, reducing the ore to 
pass screens of 20 mesh to the lineal inch, made of 
No. 24 wire. There are two of these screens of 
the same construction as those already described, 
each with about 70 square feet of screen surface. 
From the bins under the screens the pulverised 
material is conveyed by a spiral conveyor 9 in. in 
diameter, 8 in. pitch, making 25 revolutions per 
minute, and delivered on to an endless belt, which 
discharges into the feed hopper of the roasting fur- 
nace. ‘The belt conveyor is 8 in. wide, 7-ply, made 
with a pure gum flange gin. high on each edge, 
and has a speed of 100 ft. per minute. 

The roasting plant consists of one Pearce turret 
furnace, 40 ft. outside diameter, with 8 ft. width of 
hearth. A more complete description, with draw- 
ings, will be given later on. This furnace, which is 
continuous in its operation, is fed automatically from 
the ore hopper, the ore passing round the circle by 
the action of the revolving arms or rabbles, and is 
discharged into a cooling device placed in the hearth 
of the furnace. The heating is done from three 
fireboxes arranged as shown, each having a grate 
area of 15 square feet. The fuel used is rather a 
poor quality of lignite coal. The gases of combustion 
travel in an opposite direction to the ore, and pass 
into a capacious chamber under the furnace, which 
acts as a dust flue for the deposition of fine mineral 
carried over by the gases. The waste gases are 
carried off from this chamber by a chimney 48 in. 
in diameter, 60 ft. high. 


The ore on being discharged from the furnace is: 


passed into an automatic cooling device consisting 
of a tubular vessel set into the hearth of the fur- 
nace. This device has 120 tubes 3 in. in diameter, 
4 ft. long, through which the hot ore passes. The 
vessel containing these tubes is provided with a 
free circulation of cold water, and as the ore re- 
quires about 20 minutes to pass through, it is re- 
duced to a safe temperature before being delivered 
to the conveyors. Underneath the cooling device 
is an automatic feeder, which is’ adjusted to feed 
the ore from the tubes at the same rate at which 
it is delivered to the cooler by the rabbles of the 
furnace ; thus the tubes are always kept full of ore, 
giving the maximum time of exposure to the cold 
surfaces. Underneath the feeder is a spiral con- 
veyor which carries the roasted ore to an elevator 
in the basement of the chlorination department. 
From here it is elevated to the top of the 
building for distribution to the barrels. Two 
bins are provided in this department for the 
storage of roasted ores. These hold about 35 tons 
each. The ore being elevated to the top of the 
building is discharged into three steel hoppers, 
one over each barrel. Each of these holds about 
5 tons, being enough for one charge, and is fitted 
with a gate in the bottom, which delivers directly 
into the manhole of the barrel. 

The chlorinating vessels or barrels are three in 
number, placed on the floor beneath the hopper 
floor and are made to hold a charge of about 5 tons 
of ore. They are 5 ft. in diameter, 8 ft. long in- 
side, the shell being made of $-in. steel, the ends 
of cast iron, with a 12-in. trunnion cast on each by 
which the barrel is supported. These barrels are 
lined with 18-lb. lead on the shells and 24-Ib. lead 





nions at the ends, and are fitted with driving gear 
by which they are revolved at a speed of 5 revolu- 
tions, per minute during the process of chlorination. 
During the period of filtration the barrels are at 
rest, the liquid containing the gold in solution 
being drawn off into a series of lead-lined tanks 
located on the floor below. 

The solution tanks are eight in number, rect- 
angular in form, 6 ft. 6 in. deep, lined with 6-Ib. 
lead, and occupy the entire space on one floor. 
The tanks directly under the barrels receive the 
muddy liquid as it is drawn off. This is allowed 
to settle, after which it is decanted into the next 
series of tanks, leaving the heavier] sand behind. 
In the second tank it is again allowed to settle, the 
clarified liquid being decanted into a third series of 
tanks where it is ready for precipitation. The 
solution tanks being, all on one level the decanta- 
tion has to be done by pumping. This is very 
conveniently performed by means of compressed 
air, for with this system no valves are in contact 
with the corrosive solutions, and all the pipes 
exposed to their action can be made of lead. The 
tanks are built solidly into the building, and are 
constructed throughout of heavy well-seasoned 
pine, the inside being planked with 2-in. yellow 
pine to support the lead lining. The tops of the 
tanks are floored over with }-in. tongued and 
grooved flooring, and are made tight all round to 
prevent the escape of gas into the building. Imme- 
diately over the tanks a wooden duct 12 in. by 18 in. 
made of matched flooring, is run the entire length, 
of the building, and from this 8 in. by 8 in. box 
connections are run to each tank. On the barrel 
floor a 40-in. suction fan is placed, running at 750 
revolutions per minute, and connected with the 
main air duct, serves to draw off all the gases 
evolved from the chlorine solutions. These gases 
are discharged through pipes at a sufficient height 
above the buildings to allow them to thoroughly 
diffuse, and so cease to be objectionable. 

The gold is precipitated from the clarified solu- 
tion by hydrogen sulphide gas, and is thrown down 
in the form of a suphide. This gas is generated in 
a lead-lined vessel 30 in. in diameter, 30 in. deep, 
arranged with two compartments, the upper one 
for the reception of iron matte, the lower for sul- 
phuric acid. When gas is required the acid is 
forced up by air pressure, submerging the matte 
and thereby evolving the desired gas which is 
passed to the bottom of the solution by means of 
a rubber tube. Under the precipitation tanks and 
connected to them by 2-in. lead pipes, is a pressure 
tank 36 in. in diameter, 7 ft. 6 in. long, lined with 
6-lb. sheet lead. This tank is connected at its 
lower side to an 18-in. square filter press with 25 
plates, all located in the lower floor of the chlori- 
nation building. Adjoining the chlorination build- 
ing on thesouth is a brick building 15 ft. by 25 ft. 
one storey high, in which is a two-muffle roasting 
furnace and a melting furnace, as shown on the 
plan. The roasting furnace has cast-iron muffles 
4 ft. 6 in. long, 28 in. wide, 10 in. high, set in a 
brick setting, the fireplace being to one side. 

In the basement of the chlorination building is 
a steel tank 5 ft. in diameter, 25 ft. long, pro- 
vided for the storage of sulphuric acid. This tank 
is set so that the acid can be run into it by gravity 
from the railroad tank cars. The acid from this 
tank is delivered to the barrel floor by means of air 
pressure. 

The operation of the chlorination department is 
as follows: The ore being delivered to the charg- 
ing hopper is drawn from there into the barrels, 
Sufficient water is added, with the necessary amount 
of sulphuric acid and chloride of lime, to generate 
the chlorine gas. The manhole is then closed and 
the barrel revolved for the necessary time, usually 
about 2} hours. Gas is generated at considerable 
pressure, and some pressure should exist after 
chlorination is completed, otherwise a sufficient 
amount of chemicals may not have been charged. 
The quantity of chemicals varies with the character 
of ore to be treated, an average charge being about 
10 lb. of lime and 20 Ib. of sulphuric acid to a ton 
of ore. 

As soon as chlorination is complete the barrel 
is stopped with the manhole up, and the water 





pipes connected for leaching. A pipe leading to 
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the solution tanks is also connected to an outlet | 
from the lower side of the barrel. When the water | 
is turned on, the solution containing the gold is 
forced through, and is followed by the wash water 
which carries with it any solution which may have 
been left in the ore. The ore is washed until the 
water shows no gold precipitate in a test tube, the 
pipes are then disconnected and the barrel turned 
over, discharging its contents through the tailing | 
chute to the waste heap outside the building. The | 
solution drawn from the barrels is settled, decanted | 
and precipitated as explained above. After precipi- 
tation the sulphides are allowed to settle in the 
tanks, the liquid is then passed through the pres- 
sure tank and filter press, any fine ey, 88 
which may have been held in suspension being 
caught on the cloths of the press. 

Precipitation is repeated in the tanks, with new 
charges of solution, until such time as it may be 
considered desirable to make a clean up. The sul- 
phides are then washed into the pressure tanks and 
allowed to flow to the filter press by gravity, so 
long as the press remains open for a free flow 
through it. When the cloths of the press become 
clogged the connections between the precipitation 
and pressure tanks are closed, and air at about 
50 lb. pressure is turned on to the pressure tank 
and the solution forced through the press. After 
all the water has passed, the air is allowed to blow 
through to dry and solidify the cake on the cloths. 
After the operation is completed the press is opened 





and the sulphides removed. These are put into 
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ane pans 48 in., by 24 in. by 4 in. deep, made of | 
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in a wing adjoining the crushing mill on the south, 


o. 12 steel, in which they are roasted in the muffle | and consists of the following : 


furnace above described. The roasted material is | 


melted down with suitable fluxes and the bullion 
run into bars. 
The power plant for operating this mill is located | 


One 60-in. by 16-ft. horizontal return tubular 
boiler with a heating surface of 1050 square 
feet. 

One 14-in. by 20-in. horizontal automatic side- 
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(For Description, see Page 106.) 
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crank engine, speed 130 revolutions per 
minute, for operating crusher plant. 

One 8-in. by 8-in. by 8-in. steam actuated 
air compressor for handling acids, solutions, 


&e. 

One 7-in. by 10-in. high-speed automatic 
engine, and one 7 kilowatt generator for 
electric lighting. 

One 10-in. by 12-in. centre-crank engine 
for operating chlorination barrels and roast- 
ing furnace. This engine is located in the 
lower floor of the chlorination building. 
The fuel and supplies for the plant are 
delivered by rail on a siding running along 
the south side of the buildings. The mill is 
fitted with a dust-collecting apparatus 
similar to that already described, the dust 
saved being about 4 per cent. of the ore 
crushed. A very satisfactory way of treating 
this dust was found to be in shovelling it at 
regular intervals on to the hearth of the 
furnace, allowing it to go through the 
process with the coarser material. 

The operation of the roasting plant is 
found to be very satisfactory, except in that 
when the full 50 tons of ore is being put 
through, the percentage of sulphur remain- 
ing in the roasted ore is too high for getting 
the best results in the chlorinating de- 
partment. This is due in a great extent 
to the character of the fuel used ; the lignite 
coals being very short-flamed it is difficult 
to get a satisfactory distribution of the heat. 
Owing to the extremely low cost of lignite 
coal (1.60 dols. at the mill) it is perhaps 
more profitable to use this than thé semi- 
bituminous coal available, costing about 
3.50 dols. per ton; The sulphur contents 
in the raw ores average about 24 per cent.; 
in- the roasted ore it will vary from .4 to .04 
per cent., depending on the quantity being 
put through thefurnace. The cooling device 
under the furnace works satisfactorily, 
except in that the flues have a tendency to 
close up from the accumulation of fine ore 
adhering to them, and require cleaning out 
at regular intervals. The percentage of gold 
extracted is very large considering the low 
grade of the ore being treated. Its average 
value has not exceeded 15.00 dols. per ton, 
and of this about 92 per cent. is recovered. 
The value in the tailings frequently runs 
as low as 70 cents, and it is safe to say 
that with higher grades of ore proportion- 
ately higher percentages of extraction would 
be obtainable. 

No silver is recovered by this process. 
An average analysis of the ores treated 
would be about as follows : 


Iron... a ai .. 4,60 per cent. 
Silica ... hae PEs ... 89.50 > 
Lime ... ae bee i ae 
Magnesia... 2 eS a 
Sulphur “ee es con ae a 
Copper i Bs .. 0.10 jis 
Gold 7 Pt ... 0.65 oz. per ton 
Silver ve <a ‘ 
The working force of the mill is as follows : 
Day Shift. 
: Dols 
Sampling works, 3 men at1.75dols. ... 5.25 
Fine crushing department, 1 man at 
2.50 dols. ... isd me pied er 2.50 
Fine crushing department, 1 man at 
1.75 dols. .. 1.75 


Roasting department, 1 man at 2 50 dols. 2.50 
es a 1 man at 2.00 dols. 200 
Chlorinating department, 1 man at 
.50 dols. ... ‘ef iia se ay 
Chlorinating department, 1 man at 
2.00 dols. ... ee ss re sa 2.00 
Precipitating department, 1 man at 


2.00 dols. a 2.00 
Night Shift. 
Fine crushing department, 1 man at 
2.50 dols. ... on Pana * ae 
Fine crushing department, 1 man at 
1.75 dols.... pes pe he tis 1.75 
Roasting department, 1 man at 2.50 dols. 2.50 
i ‘i 1 man at 2.00 dols. 2.00 
Chlorinating department, 1 man at 
250dols. ... ca ach Rs rh 2.50 
Chlorinating department, 1 man at 
2.00 dols. bia ids sk bid 2.00 
General: Engineers, 2 men at 2.50 dols. 5.00 
Lalcue. 1 man at 1.75 dols. 1.75 
Carpenter, 1 man at 2.25 dols. 2.25 
Millwright, 1 man at 3.00dols. 3.00 
21 men at 45.7% 
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Approximate Cost of Treatment. 
y Per Ton of 
Ore Treated. 
Dols. 

Labour... we os — 1.00 
Chemicals for all purposes... 55 
Fuel for all purposes .50 
Water ... on aes 04 
Wear and tear cas ae 25 
Lubricating oils and supplies 06 
Incidentals_... S 14 
Total 2.54 


The above figures are based on chloride of lime 
costing 2.50 dols., and sulphuric acid 1.30 dols. 
per 100 lb. at the mill. No salaries or interest on 
investment are included in the above figures. 


MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XXVI. 
Tue EvecrricaL DeraRTMENT-——(concluded). 
Single-Phase Transformers.—The _ single-phase 

transformers built by Messrs. Schneider and Co. 
are on the Ganz system ; they are of the cased-in 
type, with closed magnetic circuit formed of two 
piles of sheets E-shaped, joined together, the 
horizontal arms placed opposite each other between 
four wrought-iron uprights. The primary and 
secondary coils, one above the other, are lodged in 
the cells thus formed. In the manufacture of the 
primary coils, high conductivity copper wire is 
used generally ; while for the secondary ones flat 
copper bands are used, as with these a better 
utilisation of the space available is insured. As 
the coils in this type of transformers are in direct 
contact with the metallic parts of the magnetic 
circuit, their perfect insulation is of great im- 
portance, and requires all the care and attention of 
the manufacturers. The minute attention given by 
Messrs. Schneider and Co., in the choice of the 
insulating material and in the preparation of the 
coils, has enabled them to obtain an_ insulation 
which can sustain without inconvenience a current 
of 15,000 volts. The transformer rests on the 
ground on porcelain insulators, in which are in- 
closed the lower ends of the uprights. The coils, 
placed vertically, are protected by a sheet - iron 
cover, which envelopes the transformers and facili- 
tates ventilation in the same time, by forming a 
conduit for the ambient air. A cast-iron plate 
placed at the top of the transformer carries the 
terminals and the lifting rings. 

Of these transformers, eight types are built from 
500 watts to 25 kilowatts. The efficiency varies 
from 90 per cent. for the small to 97 per cent. for 
the large type. For those of 1 to 25 kilowatts, the 
total potential fall from no load to full load is not 
above 2 per cent. on non-inductive circuits and 
5 per cent. on inductive circuits. 

Three-Phase Transformers. — Messrs. Schneider 
and Co. make 11 types of three-phase trans- 
formers, varying in power from 2 to 100 kilo- 
watts. They are formed of laminated columns, 
square in section, with angles rounded off and 
placed at the angles of an equilateral triangle, 
their ends being united by V-shaped pieces. The 
primary and secondary circuits, star connected, 
consist of concentric coils which envelope the 
columns, leaving free spaces to facilitate ventila- 
tion and insulation. The primary and secondary 
coils are manufactured in the same way as for the 
single-phase transformers, and can resist a tension 
of 15,000 volts without inconvenience. Two cast 
iron plates, on which rest four holding-down bolts, 
render the whole machine secure ; the lower plate 
is fitted with stands, and the top one is provided 
with a lifting ring. The primary and secondary 
terminals, mounted on porcelain insulators, are 
fixed on the lower V-shaped piece under the coils. 
A perforated plate which rests on the uprights 
envelopes the transformer; three openings in 
the envelope, which are clesed when the trans- 
former is working, give free access to the coils and 
terminals. Trials made with a 75-kilowatt trans- 
former have shown an efliciency of 97.5 per cent. 
in full load, and a total potential drop of 2 per 
cent. between no load and full load on a non- 
inductive circuit. 

Three-Phase Alternators.—The three-phase alter- 
nators and motors built by Messrs. Schneider and 
Co., are of the Ganz system. They are fitted with 
a revolving mass and fixed coils, and are therefore 
without movable contact. The revolving part is 








of cast steel keyed on the shaft, and is made with 
laminated polar projections. 


The exciting coil, 





the centre of which is on the axis of the shaft, 
generates the current which goes through two dis- 
tinct armatures ; the total number of turns in the 
winding of these is in the ratio of 1 to .86. The 
right-hand polar projections extending beyond the 
left-hand ones over one-fourth the angular 
space between two neighbouring poles, there 
results in the armatures a difference of 90 deg. in 
the succession of currents ; these, grouped accord- 
ing to Scott’s system, give the difference of 120 deg. 
at the dynamo terminals. The part of the arma- 
ture coils opposite the revolving mass is formed of 
laminated segments, fitted together in a cast-iron 
shell; this shell completes the magnetic circuit, and 
is embodied in the frame. The inductor coil is 
supplied by an exciting tetrapolar dynamo, placed 
on the end of the shaft opposite the pulley. The 
alternator shaft carries the armature and commu- 
tator ; the inductor poles, fitted with branches, the 
fields of which are inclined on the generatrices of 
the armature drum, are set in a cast-iron shell fixed 
to the frame. This type of alternator can yield 
simultaneously single-phase and three-phase alter- 
nating currents. In alternating the coils in a suit- 
able way, two-phase currents can be obtained also, 
without modifying the general system of manufac- 
ture. (See Figs. 244 to 246, page 105). 

Messrs. Schneider and Co. build six machines of 
this type, from 42 to 280 kilowatts ; their efliciency 
varies between 90 and 91 per cent. 

Electro-Chemistry and Electro- Metallurgy Dy- 
namos.—Important industries have been developed 
of late years for the production by electrolysis of 
soda, chlorate of potash, aluminium, and carbide 
of calcium. We append notices of several types of 
dynamos manufactured by Messrs. Schneider and 
Co. for these various industries. 

800 Herse-Power Dynamos.—-Octagonal 800-horse- 
power, self-exciting, 700-volt dynamos, on the Thury 
system, for the manufacture of chlorate of potash, 
have recently been built at Creusot. Each dynamo 
consists of a magnetic shell, formed of eight electro- 
magnet cores supporting the inductor coils and eight 
branches bolted on the magnets. Two lifting rings 
facilitate the handling of this arrangement ; it rests 
on a cast-iron frame with the interposition of cast- 
iron supports, gun-metal wedges and mica sheets, 
which insure the magnetic and electric insulation of 
the mass. 

The armature is drum-wound; it consists of a 
laminated smooth ring, mounted on connected 
reglets of a cast-iron studded nave keyed on the 
shaft. The reglets carry, by means of arms cast on 
them, the cast-iron socket which acts as a nave for 
the commutator, this being driven by a disc keyed 
on the shaft. 

Rolled-out cables constitute the armature con- 
ductors ; they are connected by means of strips, 
protected against the effects of centrifugal force by 
a coupling circle in two parts. The coils are fixed 
by a certain number of steel wire hoops, which 
press the conductors on the smooth surface of the 
ring. Carbon brushes, 72 in number, are mounted 
on eight insulated copper rods, fixed on a cast-iron 
circular plate, worked by screw gearing carried by 
the bearing-block on the commutator side. The 
bushes are lubricated automatically ; the level of 
the oil in the boxes can be ascertained at any 
moment, 

The dynamo is, when possible, worked by tur- 
bine, by means of a Raffard coupling-box. Its 
speed is 240 revolutions, and it does not spark when 
under full load. This type has invariably given 
most complete satisfaction. 

Self-Exciting 450 Horse-Power Diymamo.—This is 
also of the Thury type, but is a 12-pole machine ; 
seven of these dynamos have just been delivered. 
The method of construction of the inductor and 
armature and the winding are practically similar to 
those of the machines just described. As this 
types however, gives 100 volts and 3000 amperes in 
full load, the commutator is made wide and small 
in diameter in comparison with that of the arma- 
ture. It has been found necessary, in consequence, 
to place a hoop in the middle of the commutator, 
to prevent deformations which might have arisen 
in erecting, during the tightening of the seg- 
ments. 

The carbon-holder rods are connected to a cast- 
iron circular plate, guided by six gun-metal sup- 
ports, maintained by screws on the shell. The 
displacement of the brushes is effected by a wheel, 
which works a screw that acts on a nut forming 
part of an arm fitted to the plate. 

These dynamos are driven by a turbine, the speed 





of which is 260 revolutions; it carries a wheel 
keyed direct on the dynamo shaft. 

500 Horse-Power Dynamo.—Two 12-pole Thury 
dynamos are now in course of construction for 
electrolytic soda manufactories. They can each 
supply a current of 5000 amperes, at 75 volts ; they 
are built with two commutators, and two different 
armature windings, placed across the same core. 

The armatures are ring-wound, and the coils 
inclose bars lodged in open grooves. The car 
bons, 360 in number, are arranged on each brush- 
holder, in the same manner as in the last machine 
above described. Their displacement is also effected 
by two screwing devices. The turbine wheel is 
keyed on the end of the dynamo shaft ; it runs at 
250 revolutions per minute. 

700 Horse-Power Alternator.—Several of these 
alternators, built by Messrs. Schneider and Co., 
are in use at various works for the manufacture of 
carbide of calcium. They are of the Thury type, 
with undulatory current ; they include two arma- 
tures, without movable coils. The shell is of cast 
iron, in two parts, fitted together horizontally. It 
carries two cast-iron sockets, in which are fitted 
the armature coil core-plates ; each of the armature 
windings consists of a certain number of coils, 
formed of bars united together by evolvent joints. 
The ends of the coils are welded on copper coupling- 
circles placed each side of the dynamo and provided 
with movable connections which allow of obtaining, 
by a simple shifting, a variable voltage as required 
in the various phases of manufacture. Strong 
copper rods unite the coupling-circles to the ter- 
minals ; each of these consists of two gun-metal 
blocks fitted together and fixed to the frame. 

The inductor constitutes the rotary part of the 
machine ; it consists of a cast-steel block, carefully 
balanced, provided with polar projections, which 
revolve opposite the armature cores. The magnetic 
current necessary for working is created by an 
annular exciting coil, held in a groove inside the 
shell, between the two armatures. In full load, the 
exciting does not exceed .2 per cent., and the efli- 
ciency reaches 95 percent. ‘This dynamo combines 
in a remarkable way, strength with elasticity in its 
degrees of efficiency. It was originally designed 
for a speed of 600 revolutions, and all the trials 
have proved that it can stand, without any danger 
whatever, running wild at more than double that 
speed. 

One of the most important contracts for electric 
lighting, hitherto completed by Messrs. Schneider 
and Co., was that for the Sector on the left bank 
cf the Seine, forming an important part of the 
Paris Municipal electric lighting scheme. The 
concession for the great work was granted on 
December 11, 1890. The area included in the 
concession comprised the whole of the left bank 
of the Seine within the Municipal limits, and the 
Tles de la Cité and St. Louis. The distance from 
the station to the end of the concession was about 
7 miles, and it was decided to generate high-tension 
currents (3000 volts); and to reduce them by 
transformers before distribution. The generating 
station is at Grenelle, near the Point du Jour 
Viaduct. The works occupy an area of 13,000 
square metres, and the company (Compagnie du 
Secteur de la Rive Gauche) possesses a coal wharf 
on the Seine. The leading dimensions of the boiler- 
house are : Length, 94 metres (308 ft.) ; width, 18 
metres (59 ft.); height to springing of roof, 10 
metres (32 ft. 9 in.). The engine-house is an iron- 
framed structure 105 metres (344 ft. 6 in.) long, 16 
metres (52 ft. 6 in.) wide, and 12.50 metres (41 ft.) 
high. The boiler and engine-houses are connected. 
The total capacity of the boiler-house is for 20 gene- 
rators, arranged in four groups of five boilers each ; of 
these 18 would be suflicient to supply the maximum 
requirements of the sector, leaving two in reserve. 
At the present time the service is sufficiently main- 
tained by the seven generators which have been 
provided. The engine and dynamo house is large 
enough for 10 groups, of which eight would meet 
the maximum demand, leaving two in reserve. At 
present sufficient current is generated by three 
groups of 400 kilowatts each, and two groups of 
exciters. The boilers are of the multitubular type, 
with groups of tubes fixed inclined in a fireclay 
setting, and a steam receiver above. The follow- 
ing are the principal dimensions, &c., of these 
generators : 


Registered working pressure 12 kg. (1701b. p. sq. in.) 
Heating surface of tu ..» 183.20 m? (1972 sq. ft.) 
Total heating surface 210 m.? (2260 ,, 
Grate area a 4,50 m.? (48.44 ,, ) 
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Number of tubes 


ski ee 108 
Outside diameter of tubes... 100 mill. (3.94 in. 


Length of tubes . 5.4 m. (17. 8 in. 
Water space ... ... 13.3 m.3 (469.71 cub. ft.) 
Steam ,, 4.9 m.3(173.05 ,,  ) 


The main engines are compound horizontal with 
two cylinders, and driving the same shaft ; they can 
be worked with condensers, or with direct exhaust. 
Steam is distributed by piston valves operated by 
eccentrics on an extension of the main shaft; the 
low-pressure distribution valve is keyed to the 
shaft ; that for the high-pressure cylinder is a part 
of the regulating device, and is mounted on a 
separate shaft; the range of steam admission 
varies from zero to half stroke. The following are 
the leading dimensions of these engines : 


Diameter of high-pressure 


cylinder... ae .. 550m. (21.653 in.) 
Diameter of low-pressure cy- 

linder sae ar ... 850m. (33.464 in.) 
Length of stroke -900 m. a in.) 


Number of revolutions 
Initial pressure on small See 
piston ee aes ... 8 to 9 kilog. (113.8 to 
i 


lb. per sq. in.) 

Indicated horse-power 700 

The engines that drive the exciting machines run 
at a speed of 200 revolutions, and have an indicated 
horse-power of 125. The dynamos are alternating 
current machines of the Zipernowsky system, with 
40 poles ; they each havea capacity of 400 kilowatts 
at 3000 volts, their normal speed is 125 revolutions, 
and they weigh 23 tons. The exciting dynamos are 
of the ironclad type, with six poles ; their normal 
capacity is 300 amperes and 110 volts, with a speed 
of 200 revolutions. 

The whole of the machinery connected with 
this large installation was furnished by Messrs. 
Schneider and Co. 








SPANISH RAILWAY PROPERTY. 

In view of the present position of Spain, current 
aspects of Spanish railway property possess special 
interest. It goes almost without saying that they are 
far from favourable. The three principal Spanish 
undertakings are the Madrid, Saragossa, and Alicante 
Railway, the Northern of Spain Railway, and the 
Andalusian Railway. One great trouble which has 
weighed upou the Madrid, Saragossa, and Alicante 
Railway, and its contemporaries, is the heavy losses 
sustained on exchange account. Efforts were made 
last year by the administration of the Madrid, Sara- 
gossa, and Alicante Railway to increase the receipts 
and to enforce economies in working ; but these efforts 
were neutralised by the growing burthen of exchange 
charges. The loss sustained under this head in 1897 
was no less than 343,372/., the net profits of the year 
being reduced in consequence to 97,860/. The whole 
of the exchange loss has fallen upon the shareholders, 
the obligation holders remaining unaffected. The 
council of administration has maintained the credit 
of the Madrid, Saragossa, and Alicante Railway 
by continuing to pay the interest upon its obli- 
gations in francs pan not in pesetas. The interest 
due in July, 1898, was paid in this manner ; but it is 
at present doubtful whether the interest due inJanuary, 
1899, can be provided for upon a similar basis, and 
the obligation holders may have to accept their 
interest in pesetas. This, at the present rate of ex- 
change, would involve them in a loss of about 30 per 
cent.; it may be hoped, however, that peace will be 
restored between Spain and the United States before 
January, 1899; and in that case it is possible that 
the credit of the railway company—at any rate, 
so far as its obligation service is concerned—will 
remain unimpaired. The capital raised by the 
Madrid, Saragossa, and Alicante Railway to the 
close of last year was 25,163,366/., while the expendi- 
ture made upon capital account to the same date was 
25,268,073/., a further outlay of 115,532/. having been 
made in 1897, In this total of 115,532/., the Cuenca 
line figured for 94,1387. This Cuenca line was trans- 
ferred to the Madrid, Saragassa, and Alicante by pur- 
chase, so that the outlay on new works properly so- 
called last year was extremely small, the principal ex- 
penditure having been made upon the Saragossa station 
and upon the Merida line. The company works coal 
mines at Belmez, and a fresh bed of coal has been 
recently discovered, from the opening up of which 
ag results are anticipated. The revenue collected 
y the company last year amounted to 2,411,587/., 
a8 compared with 2,339,181/. in 1896, showing 
an increase of 72,4067. The working expenses last 
year were 858,442/., as compared with 831,522/. 
in 1896, showing an increase of 26,919/. The 
obligation service, including the exchange account, 
involved a charge of 1,455,285/. last year, as com- 
pd with 1,379,258/. in 1896, showing an increase of 
16,0277. The net profit realised in 1896 came out 


1896, showing a falling off of 30,5397. The loss on 
exchange account last year (343,372/.) showed an in- 
crease of 82,946/., as compared with 1896. The ratio 
of the working expenses to the traffic receipts last 
ear was as low as 35.59 per cent. The company’s 

lmez coal mines were worked at a loss of 11,105/. 
last year; the Reunion and Guadalquivir mines, also 
worked by the company, realised, however, last year a 
profit of 7806. The general profit of 97,860/. realised 
last year was siden to 89,562/. by charging off the 
loss of 3298/. sustained upon the mines account, and 
a donation of 5000/. to a benevolent fund formed for 
benefit of the working staff. The company had also 
to pay what is known as its industrial contribution to 
the Spanish treasury ; and after this had been done, 
the balance still remaining was added to the undivided 
profits fund formed out of the reliquats of preceding 
ears. 
P The Northern of Spain Railway is even in a worse 
plight than the Madrid, Saragossa, and Alicante Rail- 
way. The average length of line worked upon the 
Northern of Spain Railway last year was 2160 miles, 
and the revenue acquired was 3,782,768/. The pay- 
ments which the company made to the State last year 
amounted, however, to 236,335/., so that the revenue 
was reduced to 3,546,433/. The receipts increased 
last year, as compared with 1896, to the extent of 
21,9327. The working expenses were reduced by 
6493/7. The net revenue, accordingly, increased to the 
extent of 28,425/. Passenger traffic figured in the 
increased revenue last year for 18,896/.; goods traffic 
was practically stationary. The working expenses 
last year amounted to 1,155,176/., showing a reduc- 
tion of 6493/., as already indicated. The expenses 
attending the maintenance of way and works, as 
well as plant and traction, increased, but the out- 
goings in other departments were reduced. The 
distance run by trains last year was 7,807,052 miles, 
The ratio of the working expenses to the traffic 
receipts was 41.72 per cent. The company paid 
22,0887. as compensation for accidents and losses. 
Nearly six miles of line were relaid with steel rails. 
The company’s working stock comprised, at the 
close of last year, 662 locomotives, 1919 passenger 
carriages, and 12,615 trucks of various kinds. The 
vacuum brake was applied, in 1897, to a large 
pumber of engines, passenger carriages, and trucks. 
The interest which the company takes in the 
welfare of its employés was demonstrated by the 
sale to them, at reduced prices, of sundry articles 
of consumption to the aggregate amount of 74,013/., 
while 7392/. was paid to sick and injured employés, 
their widows and orphans. The company has 
training schools at Valladolid and Baruelo; these 
schools comprised at the close of last year 344 
mp of both sexes. A pension fund, formed 
or the benefit ot the company’s employés, and main- 
tained wholly at the expense of the company, was 
credited with an allocation of 18,619/.; the fund 
amounted at the close of 1897 to 424,068/., and it is 
now charged with the payment of 370 pensions, 
amounting to 57331. per annum. The net profit 
realised by the company last year, after payment of 
working expenses, was 2,036,283/., but the obligation 
service involved a charge of 2,064,591/., leaving a 
deficit of 28,308/., which will have to be provided for 
out of the surpluses of succeeding years—rather a 
Spanish method, by the way, of meeting difficulties. 
The loss sustained by the company upon its exchange 
account was 493,120/. The company has concluded 
not to struggle any longer with the difficulties inci- 
dent to its obligation service, but to provide for it 
in pesetas, instead of it in francs. The Andalusian 
Company is involved in still greater difficulties with 
its obligation holders, having reached the convenio, or 
what would be termed in England the scheme of 
arrangement stage; and what is still worse, it has 
not succeeded in inducing its obligation holders, as 
a body, to consent to the arrangements proposed to 
them. The revenue acquired by the Andalusian last 
year was 637,970/., while the working expenses were 
285,828/. The net revenue of the 12 months was, 
accordingly, 352,142/., showing an improvement of 
14,6087. as compared with 1896. The profits realised 
from the mines worked by the company further 
carried the net revenue of the year to 367,040/., 
or 18,421/. more than the corresponding net revenue 
for 1896. The fixed charges of the year, including 
the obligation service, loss on exchange account, 
interest paid to bankers, &c., amounted to 319,951/., 
so that the final result of the company’s work- 
ing for 1897 was a surplus of 59,089/. The 
lors sustained on exchange account averaged 28.70 
per cent., as compared with 20.75 in 1896. Although 
the accounts of the Andalusian Railway still leave 
a good deal to be desired, the results worked out 
showed an appreciable improvement, the 12 months’ 
working having been attended with a surplus of 
47,0891., while the working of 1896 resulted in a 
deficit of 32,915/., and that of 1895 in a deficit of 
44,7081. The great needs of Spain appear to be more 
individual energy and more political unity. As matters 


of these essential elements of national prosperity. 
Hence the present very regretable condition of Spanish 
railway property. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 7, 1898. 

THE past week has been broken into by the great 
American holiday, which usually spoils half a week’s 
business. The evidences of a weakening pig-iron 
market are accumulating. There is much uneasiness 
among producing interests over the situation. Too 
much iron is being made, but agreement as to restric- 
tion is found impossible. The last reduction leaves 
makers a bare margin over cost. There is an expec- 
tation in crude-steel circles of the setting in of a heavy 
demand for steel billets. A good many large users are 
low in stocks, but they will not buy until prices drop 
50 cents. Large shipments of old rails on export 
account will be made this month. The possibility of a 
generally lower range of prices is entertained, so far 
as crude iron and steel are concerned. The market 
for finished products is all right, except that the demand 
is not strong enough to keep rolling mills and guide 
mills busy. The rod mills and sheet mills are doing well. 
The steel mills could turn out three times as much pro- 
duct. It might be surprising to some to know to what 
extent improvements are being made in mills. The most 
expensive be pa and labour-saving appliances are 
being introduced, and in this way a certain, or rather 
uncertain, percentage of capacity is being threatened 
with extermination. Throughout the Western States 
there is a more regular and more remunerative demand 
for all kinds of iron and steel material. The demand 
for iron and steel plate is very heavy, and the uses of 
merchant pipe is also expanding. Orders for bars, 
axles, channels, &c., are crowding in. Wire interests 
are inquiring for 150,000 tons of steel, which will go 
to Pittsburg. Rods are also active, and inquiries 
now before makers are for 8000 tons. Shipbuilders’ 
requirements are heavy. There is a probability of a 
pis. ee expansion of demand, but manufacturers are 
unable to shade prices any further. The anthracite 
coal trade is dull Secnses of the growing competitive 
use of bituminous coal. 

July 16. 


The demand for plate and structural material has 
reached such a point, and the mill capacity has been 
so well sold up, that manufacturers, particularly 
of beams and channels, are contemplating the estab- 
lishment of higher prices. Very large orders have 
been placed within a few days, especially for plates, 
and within three days requirements have appeared in 
sight for large lots. This advance, if it occurs, will 
exert a stimulating influence on other branches. Ship 
and boat and barge building material is being con- 
stantly inquired for. Bridge work for railroads, and 
city and county governments, is of larger proportions. 
Car building has taken a fresh start, and persons who 
are in a position to speak say the railroad companies 
will be very heavy contractors for rolling stock during 
the rest of this year. Pittsburg mills have booked a 
12,000-ton order for four steamships. There are many 
reasons for saying that the present quietude is 
merely preliminary to another forward movement. 
Iron and steel makers see this, and rather than 
restrict crude production, will pile up stocks. Pig 
iron is dull, but the enormous consumption continues, 
The margins are very low, but the makers figure 
it is better to stand the strain than reduce produc- 
tion. Besides, organised restriction has been found 
impossible. The Western States are profitable fields 
for iron and steel makers and implement and tool 
makers. The wheat crop is up to maximum estimates, 
and price reports are stimulating. The cotton States 
are in high feather over cotton prospects. Through- 
out the manufacturing East there is an increase in 
orders for machinery of all kinds, but there is a per- 
centage of unemployed capacity yet, to assure pur- 
chasers of low prices. The time has come for the 
heavy summer orders, but a hesitancy is apparent in 
several lines. The financial situation is good, but a 
temporary stringency exists which the newspapers are 
careful to say nothing about. A great many munici- 
palities are issuing bonds to make improvements, and 
the money requirements’from this source will be very 
large. One good sign in our railway situation is that 
during the half-year only seven railroad companies, 
with a mileage (aggregate) of 347 miles, went into 
hands of receivers. Reports from 93 railroad com- 
panies for June show an increase in gross earnings 
over same months last year of 6} per cent. 





Irauian Roiiine Stock.—Some 2000 additional goods 

trucks and a corresponding number of locomotives are 

about to be placed upon the Adriatic and Mediterranean 

ee a larger traffic being anticipated at Genoa and 
enice, 





CatTaLocuEs.—Messrs. Robinson and Auden, Limited, 
of Wantage, Berkshire, have sent us a copy of their new 
illustrated catalogue of steam engine ers, threshing 
machines, chaff cutters, and the like. The catalogue is 








secordingly at 97,860/., as compared with 128,399, in 


are at present moving on, there is a lamentable absence 


very fully illustrated, and is strongly bound in clo’ 
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MESSRS. SCHNEIDER AND CO”S WORKS, CREUSOT; THE ELECTRICAL DEPARTMENT. 


(For Description, see Puge 106.) 
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ROYAL ENGINEERS. 
To THe Epiror oF ENGINEERING. 


S1r,—The yeep) shown by some of your corres- 
spondents and others with whom I have been in direct 
communication, in ignoring the real object of my letters 


to your paper (clearly specified, however, in the second of | i 


them), and in trying to draw me into arguing, important, 
no doubt, but side issues of the subject, makes me ask 
you for space again to endeavour to arrest their attention 
to the vital point. 

It is really worthy of most careful attention, not only 
because of its own importance, but for the example it 
gives of how our War Office, as at present constituted, 
can ignore, and persist in ignoring, the dictates of common 
sense. 

To combine in the one corps all the different kinds of 
engineers, if all were engineers in the common conception 
of the term, would, no doubt, he ‘‘as right as rain,” pro- 
vided only that individuals were fairly kept to the dif- 
ferent branches ; which could q site easily be done. 

But the Royal Engineers, whilst supplying engineers in 
the ordinary sense of the term, must supply also a large 


class of officers, the very essence of whose qualification | 
is that it must consist in a varied knowledge ; as they | 


must, before all things, be men of resource and expedient, 
able to design all manner of engineering makeshifts and 
temporary devices, and capable of turning their versatile 
troops to the kind of work the emergency of the moment 
might require. These officers might naturally call more 
specialised officers to their assistance whenever delibe- 
rate and permanent or more extensive works were to be 
undertaken. 

Any practical man will at once appreciate what the 
results will be of mixing up such classes and looking 
upon them officially as members of the same profession. 

He will at once guess that the inevitable, though unre- 


gulated, divisions of the corps which will take place will | 








cause too few or too many officers to qualify for the one 
or the other category, wrong men to be in wrong places, 
and a whole class to be roperly trained for neither cate- 
gory ; insum, that it will have for its only result a sacrifice 
of the efficiency of the whole corps ; more or less serious 
in — according to whether more or less minute care 
is displayed in the working of the incongruous union. 
Just as clear is it, too, that an administration so un- 
ractical as to mix two branches, the making of a man 
‘or the one of which is the ae of him for the other, 
will not be the one to accomplish a so difficult task in 
such a manner as to avoid the disaster to efficiency which 
the system courts. 

Then as regard the latter class in itself. As a limit is 
placed (fortunately, indeed, for its members) to the number 
of subjects they must endeavour, as far as possible, to 
master, by the limited number of works their companies 
equipped with ordinary engineering tools and plans could 
execute, it 1s the very worst of bad organisation which 
does not keep them employed, and getting experience 
strictly within these already too wide limits of subjects. 
In our undivided and unorganised corps with its officers 
taking turns indiscriminately at all kinds of work, there 
can be no body of officers at all, and there are but a few 
individuals who, by hazard only, are properly trained for 
its important and difficult duties as officers of engineer 


troops. 

Finally, the latter kind are combatant and have full 
right to military command ; the engineer proper cannot 
be counted upon to be qualified for such Sothes. Com- 
bining them, therefore, is exactly what it would be to 
combine the executive and engineering branches of the 
Navy, removing all guarantee that in command of engi- 
neer companies there will always be officers of unques- 
tionably military experience and military engineers. 

Officers qualifying in civil poroenses. in India and 
elsewhere, as engineers, do not take even turns of military 
employment, and what is called their military experience 





|is sometimes limited to having been employed on en- 


gineering works on, or in connection with, some expedi- 
tion, and is often not even that much. This incongruous 
and fatal union of a, therefore, really quite departmental 
with a military service has the result (criminal, is it not ?) 
that a whole body of officers with no military experience 
whatever are empowered to claim command of troops in 
war whenever events may have placed them senior on the 
spot ! 

If it is necessary, or worth while, to enumerate its re- 
sults in practice, other than those which are inherent to 
the wrongness of the system, one might mention that 
the corps is increased on account of all these duties so far 
above the number that would be required as military en- 
gineers only, that, the whole being officially regarded as 
military engineers, and a large proportion, therefore, 
coming in for some share of the limited amount of mili- 
tary engineering experience the service affords, that ex- 
perience is made quite inadequate to properly train a 
sufficient number as military engineers. 

To begin with, therefore, away goes the efficiency of the 
corps as one of military engineers! Then, it is admittedly 
necessary that all its officers, of whatever class, should be 
“7 engineers. 

This could only be insured as regards those members 
who must necessarily spend a large proportion of their 
time in military employment, by separating them 80 
that a scheme could be made or carried out by which they 
would all spend some part of the limited time they can 
be spared away from military service in getting engineer- 
ing experience of real utility to train them as such.: 

Yo such thing is, or could be, done now. So, in the 
second place, away goes the professional efficiency of 
the corps as a corps of engineers ! : 

Then we have the enormous expense the Indian 
Government is put to by the Royal Engineers, as at 
present constituted, necessitating the maintenance of 
separate public and military works departments, the in- 
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Justice to civil engineers, and still greater indirect evils, 
which, however, I will not refer to, as it does not serve 
the purpose of my writing to touch on any point about 
which there could be an argument. 

It is not very interesting, however, to enumerate all the 
evils which result, in masses, of adhering to a system 
Which has become obsolete. It is just like enumerating 
all the disadvantages of a dead man. 

The reason for maintaining all engineers in one un- 
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divided corps ceased, as regards its applicability to the 
whole of them, when they ceased to be wholly a corps of 
military engineers, and therefore to be all engineers of the 
jack-of-all trade category ; or as soon as railways, machi- 
nery, and electricity made specialists necessary and 
specialised troops such as submarine miners. Thus the 
system is now as dead as the dodo. 

So should be, my readers will agree, the confidence of 
the country in a Government Department that can cling 


to, and profess to expect good results from, a system be- 
come so clearly and so disastrously wrong. 
I think that this letter, if inserted, will serve the pur- 
of the ‘‘this correspondence is now closed” we are 
eae almost to expect, and save you having to apply 
it. ‘Your correspondents are too practical men to con- 
tinue enumerating and lamenting all the evils of a system 
which has become obsolete, and will give their attention 
instead to considering how we could get it removed. 
I remain, Sir, yours sincerely, 
A Roya ENGINEER OFFICER, LATE OF THE 
InDIAN Pusiic Works DEPARTMENT. 





To THE EpiTor OF ENGINEERING. 

Srr,— Your correspondent ‘‘ A Royal Engineer Officer,” 
in his letter of July 1, refers to my letter of June 24 as 
being curious and irrelevant. I leave it to your readers 
to judge whether ‘* Royal Engineer’s ” suggestions or my 
strictures on those suggestions are more curious from a 
taxpayer's point of view. The proposal to form a reserve 
of officers for the native army in India from civil engi- 
neers who in times of peace are required to render 10 days’ 
military service during the year is surely a curious one. 

No one objects to the civil engineers of the Indian 
Public Works Department joining the engineers; but 
what ‘‘ Royal Engineer ” pro in his letter of June 17 
isto ‘ remilitarise the Indian Public Works Department,” 
and (vide his letter of July 15) ‘‘ to give to Coopers’ Hill 
the military organisation, and its students just the mili- 
= training that would make them know how to work 
with military men.” 

By this I understand ‘“‘ Royal Engineer” to mean, to 
place the control of a purely civil department in the hands 
of the military authorities. Surely this is a most curious 
proposal to come from one whose object is, to use his own 
words, ‘‘to show up the failure of the War Office to do 
its elementary duties towards the country.” Every civil 
engineer who has practised in India knows what it means. 
Men are placed in a position to give orders who do not 
know what orders to give, and everything drifts into 
hopeless confusion. There is no attempt at specialisa- 
tion, and civil engineers are transferred from one part of 
the country to another, and from one work to another, 
with a frequency which renders it impossible to fix re- 
sponsibility. Military organisation as applied to civil 
works is a fetish which every Royal Engineer in civil 
employ worships. If there was any advantage in it over 
business organisation, it would have been adopted long 
ago by our railway and steamship companies at home, 
who would have placed their businesses under the control 
of military men, had the shareholders thought them 
capable of earning higher dividends than the civilians 
who now manage them. 

No, Sir, it is an elastic organisation on business lines, 
and not a hard-and-fast military organisation, unable to 
advance with the times, that is wanted in the Indian 
Public Works Department. The taxpayer has had 
enough of establishments costing 25 per cent, of the 
value of the work they carry out, and wants a cheaper 
and a more efficient organisation for the control of expen- 
diture than military men can give him. 
The fact is, military men are de trop in a purely civil 
department like the Indian Public Works Department, 
and would have disappeared from it long ago had it not 
been for the support they received from a few time- 
serving men in the department who knew well enough 
that their own professional shortcomings would soon be 
brought to light were the department reorganised on 
business lines. 
If the Royal Engineers in civil employ have not 
succeeded in gaining the respect of the civil engineers 
with whom they have been associated, or under whom 
they have served, it must be because they think too 
much of themselves and of the interests of their corps, 
and too little of their work and of the interests of _ 
taxpayer ; in short, because they are wanting in all sense 
of proportion. Apologising for the length of this letter, 
I remain, Nir, yours faithfully, 

A Civiz Enernerr, LATE oF THE INDIAN 

Pusiico Works DEPARTMENT. 





To THE Eprror oF ENGINEERING. 

Srr,—I thank ‘‘ Royal Engineer Officer” for his re- 
plies to my questions, though it passes my wit to under- 
stand why he should object to my statement of the con- 
cessions which he made in his former letters. In that of 
26th ult. he asked the question, ‘‘Why is the farce of 
such a corps of military engineers kept up, while docu- 
ments will show that . . . as a corps they can be military 
engineers or soldiers in very little more than name?” 
If that is not conceding ‘‘that the Royal Engineers, as a 
whole, are a distinct failure, both as soldiers and engi- 
neers,” I have yet to learn what the English language 
conveys. 

There are possibly a few exceptions, as, indeed, there 
might well be among 900 odd British officers; but it is 
not on the exception; but on the average, that we have to 
rely for the day of battle; and I confess that I look 
forward with considerable fear lest we should find very 
few who will stand the test of facing European engineers 
at their own game. And I am sincerely convinced that 
“— who do stand that test will not have been fitted to do 
so by the Chatham system, butin spite of it—i.e., that 
by their own industry they have learned things of which 
Chatham knows little or nothing. But, anyhow, as 
‘* Royal Engineer Officer” says, there is too much that 
needs no discussion to permit waste of time and space on 
points that might be debatable. 

I have never heard of the committee in India of which 
he speaks. Will he kindly tell us of whom it was com- 
— and where its proceedings may be perused or pur- 
rs) 9 





I trust he will allow me to congratulate him on his fear- 
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less speaking, but he must not imagine that, because the 
authorities did not reprimand him within a fortnight, 
they are incapable of speech. I am very much afraid 
that he will, loiens long, be dating his letters from some 


place other than Sheffield, and that we shall have to| Offi 


number him among the reformers whose career as such 
has been nipped in the bud by those who fear sunshine 
and fresh air. 

I would point out to ‘Royal Engineer Officer” that 
he has somewhat changed his front. In his last letter he 
throws all the blame on to “‘an incompetent War Office,” 
and refuses to attach any to the officers of the corps to 
which he is proud to belong. But in the next to last 
paragraphs of his letter of June 26, after a slashing cut at 
the ‘‘result of complacent ignoring of things which no 
degree of mere carelessness could have overlooked,” he 
goes on to say ‘‘the unreasoning conservatism that the War 
Office has often displayed could not alone have been the cause 
though no doubt the contributor” (italics are mine). 
Surely, Sir, that relieves the War Office a little, and, as 
I understand it, loads some of the blame off on to the 
officers of the corps. Now, whom does he mean by ‘* War 
Office,” and who are the “authorities” he speaks of? 
Who, for instance, are the authorities who know (and 
none better) that the examination I referred to in detail 
is a farce? Does the Commander-in-Chief, or does the 
Adjutant General, know it? And if not, who in the 
War Office beside those and the Inspector General _of 
Fortifications and the Deputy Adjutant General, R.E., 
have anything to do with corps matters and arrangements ? 
It must be remembered that the corps memorandum I 
quoted from is not yet two years old, and it should be quite 
easy to find out who drew up the syllabus. We are, I 
think, entitled to hear from‘‘ Royal Engineer Officer” who 
the authorities are who drew up and who maintain asa test 
for fitness, an examination which he says none better 
than they know to be a farce. My own opinion is that 
the examination was instituted by the very people whom 
he would clear from blame in order to hoodwink the very 
War Office which he anathematises. Can any one say 
which of us is right in this? The question is very im- 
vortant, for, if it be farcical, it condemns the whole 

.M.E. system by bringing it under the same word. 

I understand that ‘‘Royal Engineer Officer” implies 
that the S.M.E. training was designed to give to military 
engineers ‘‘a good sound education in engineering,” and 
that he does not disapprove of it ‘‘if only it were kept 
for what it was designed, and for military engineers.” 
But surely 134 days (which he says is even longer than 
the real time given) is insufficient to ig even the most 
distant nodding acquaintance with the subjects taken, 
and I do not think we need any further reason for 
the sarcasm, which I think I once read in your pages, 
that ‘‘there are three kinds of engineering—civil engi- 
neering, military engineering, and Royal engineering.” 
It also explains what asenior major of Royal Engineers 
once said to me: “I like the Institution [of Civil Engi- 
neers] all right, and I sometimes go when —— has a ticket, 
but their main fault is they go too much into detail.” 

do not understand what is meant when your corre- 
spondent says that a military engineer is not required to be 
a specialist. Surely, Sir, he of all men does require to be 
a specialist—as a military engineer—and he should receive 
the very best education possible to that end (not one 
merely to ‘‘open his mind”) particular care being 
taken to insure that his experience during peace 
should be on the very lines on which he will have 
to work during war. I believe that the sapper officer 
is sup to gain this experience by the annual 
field work course which, in practically all the cases 
I have observed, is the most puerile sand-castle sort 
of business, in which all the work has been set out from 
text-books, but which for testing or acquiring actual 
knowledge is a ridiculous waste of time and money. 
Surely the resources of civilisation are not exhausted, 
that we cannot have something better than the S.M.E. 
trained man to hold and maintain all the engineering 
destinies of the Army. 

T very much regret that it is impossible for your cor- 
respondent to give for publication the cases he knows of 
Royal Engineer officers in high places who have con- 
demned the system, because, did we know them, we 
should have the names of some of our ‘‘ administrators ” 
who have no ‘‘sense of their duty to the country.” Why, 
if they condemn it, are they powerless to alter it? Are 
we really to believe that if the senior Royal Engineer 
officers were to go to the Commander-in-Chief to-morrow 
and say, ‘* We are a ‘swindle to the taxpayer,’ and 
sion we supply you with ‘good soldiers and 
good army civil engineers,’ we altogether and utterly ‘fail 
to supply you with a proper corps of experienced 
military engineers’”—are we to believe that, if this 
were said, Lord Wolseley would reply, “I am 
very sorry, but you know the ‘ War Office’ will have it 
so, and you must be content to let that rotten organisa- 
tion, which may almost be cal’ed corrupt, handicap you 
to the utmost in the attainment of professional effi- 
ciency?” No, Sir, I hardly faacy that he would make 
solong a reply as that ! In fact, I am certain that if the 
Commander-in-Chief and the Secretary of State for War 
had a real knowledge of the state of things we should 
have a Royal Commission on the corps inside three 
months. And we shall have it yet, if there is any 
honesty left in the corps, after such a condemna- 
tion as ‘‘ Royal Engineer Officer” has poured upon 
it. For he completely destroys our faith in the 
one little bit of the system we had looked to as 
real. Weknew, if the opinion of the Army in general is 


worth accepting, that, as a whole, they were not 

soldiers ; we knew from our own constant experience that, 
as a whole, they were worthless as civil engineers ; but we 
had, somehow, hoped against hope that they might, as a 
whole, be described as military engineers. And now one 





of themselves rises up and says that there is an ‘‘ organisa- 
tion, . . making. . . none of them hardly the military 
engineering experts that the corps should supply us 
plentifully with.” I would challenge ‘‘ Royal Engineer 
cer,” or anyone else, to say how much of the co: 
is worth having as regards efficiency, either from the 
soldiering, or civil engineering or military engineering 
ints of view, after your correspondent’s letters 
ave been fully considered, and the various points 
of condemnation have been added together. 

There can be no doubt that the Royal Engineer 
yon peers must be before long, once for all, fairly 
and squarely, turned upside down ; for the credit of the 
whole now pres on the attainments of the few, thus 

iving it the character of an inverted cone, which must 
perpetually bolstered up to maintain its equilibrium ; 
but which must, by naturai laws, sooner or later come to 
grief, in spite of the strenuous efforts of the men 
interested in maintaining the stutus quo. My ambition 
is to see it shattered to fragments before we are at war, 
and to see it replaced by organisations (it will take five at 
— to do it) which do not belong to ‘‘other epochs of 
istory.” 

In conclusion, I would beg ‘‘ Royal Engineer Officer ” to 
believe that I would do nothing to weaken his position, 
and again would express my pleasure at finding at least 
one officer who is prepired to place love of country above 
love of clique—which is my way of readinz what the 
average Royal Engineer describes as ‘‘ esprit de corps.” 
It was in the belief that I had happened on something 
new that I adopted the pseudonym I did, wkich the 
printer’s devil managed to turn into nonsense. 

Your obedient servant, 
July 20, 1898. Yo Her Trovapo. 








THE DESTRUCTION OF THE UNITED 
STATES BATTLESHIP ‘‘ MAINE.” 
To THE EDITOR OF ENGINEERING. 

Srtr,—Your correspondent ‘‘D. R.” in your issue of 
July 15 makes a ‘nf sensible and practical - suggestion 
regarding the ‘‘d fish” idea in connection with the 
Maine disaster. The various noises of a ship do drive 
away fish as he says, and in consequence one can seldom 
catch anything but sharks from a man-of-war. 
Supposing there had been fish in the vicinity, however, 

uestion if they would have furnished an argument for 
ther disputant. 
From my experience I think the following would have 
been the state of the case. ose nearest the torpedo 
which blew up the Maine, or near such a mine as the 
Maine herself was, according to most European critics, 
would be killed, and after rising to the surface would sink 
again in a few minutes, as the air gradually left their 
bodies ; those a little further away would have the bladder 
or large intestine forced outside the body where it would 
float the dead fish likea buoy. These fish would probably 
not attract attention at night amid the floating débris and 
by morning would have drifted to sea or shore, or most 
likely have been devoured by sharks or other fish. Those 
fish that were still further away from the explosion would 
be merely stunned and would swim away when they re- 
covered. Every one who has fished with explosives or 
tried to catch the fish that are seen after a torpedo ex- 
plosion, knows how necessary it is to be promptly on hand 


to get any at all. 
Berlin, July 17, 1898. T. M. BARBER. 
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To THE Eprror OF ENGINEERING. 

Str, —Lieut.-Colonel J. T. Bucknill, R.E., has been 
good enough, in your issue of the 15th inst., to notice my 
letter to you on a portion of the above subject. 

I hope i shall not confuse the issue if I refer, as briefly 
as ible, to the paragraphs of his letter in their order : 

(Par. 1.) In place of giving the meaning of his words, 
‘* drive the double bottom downwards,” “‘ reaction from 
the muddy bottom,” &c., which were asked about, the 
Lieut.-Colonel states that he adheres to some others 
(‘‘ buckled downwards”). Does he thereby imply that 
he now retires from those previously quoted? Other- 
wise, since Lieut.-Colonel Bucknill now makes it 
plain, that he did not mean that even a portion 
of the bottom reached the mud, or was much de- 
poase during ‘‘the great final explosion,” it would not 

2 clear (to me, at any rate) what he considered the close- 

ness of the mud had to do with the movement he now 
modifies to ‘‘ buckle it upwards, only slightly, perhaps ” 
(Par. 2). Nor otherwise would it be plain why he speci- 
ally and separately wrote (pages 782 and 783) of ‘‘ the 
reaction from the muddy bottom” (not water, as would 
appear now from Par. 2 in his letter) which ensued after 
“the great final explosion,” and added that it occurred 
‘at the same moment of time that the wall of water sur- 
rounding the crater of the explosion fell back to the axis 
of explosion after the gas pressure had expended itself.” 

It also appears (Par. 3) that Lieut.-Colonel Bucknill 
now separates by a time period this ‘‘ reaction or recoil,” 
and this “falling back of the wall of water ;” and that 
he considers that a greater amount of work was done b 
gravity, on the bottom of the midship, acting raat 
the “ inrush of water and floating ies,” which inrush 
he previously (page 783) only ‘‘ took into consideration ” 
after ‘‘the bow chains,” and which subsequently I 
imagined, in my previous letter to be, in his estimation, 
of minor importance to the ‘‘reaction from the muddy 
bottom” (which he now discards’), and to be scarcely 
separable from it in effect, since it ‘‘ occured at the same 
moment of time.” 

(Par. 4.) Observe that Captain Converse said sub- 
marine, and Lieut.-Colonel Bucknill an explosion inside a 
ship. I submit that the action on the water in the two 
cases is different. But Lieut.-Colonel Bucknill evidently 
only wishes to make it quite plain that he takes it that 








it was entirely through the action of gravity that his 
imaginary ‘‘wall of water,” which ‘‘would include the 
water under the ship,” “‘ fell back” or “‘returned.” May 
I ask if the displacement of the water was “‘ greatly re- 
tarded, if not altogether prevented ” (Par. 1), how it could 
** fall back” or “‘return” in any quantity, and with much 
force? Was there a space outside for it to fall back into ? 
I must leave it to Lieut.-Colonek Bucknill to say whether 
the mud, or water, or void was in actual contact with the 
buckled bottom portion, just before and after what he 
previously called au upward ‘‘ reaction or recoil” after 
“the great final explosion,” and now writes (Par. 2) 
‘would reverse the action,” and “‘ buckle the bottom up- 
wards” occurred. 

But presuming that he considered the water remained 
in contact with the outside, and that the sides were not 
blown out below the water line. Then to sum up, down 
to Par. 4, Lieut.-Colonel Bucknill’s present opinion 
appears to be that the bottom may not have been de- 
pressed at all (Par 1) ; and that there was not a tittle of 
evidence in support of his imaginary “wall of water” 
rising above the ordinary level, or of its being blown 
about above that. [That is, that there was possibly, or 
practically, no extra potential or kinetic energy added to 
the water.] But still, that this water gave back enough 
energy to force the ‘‘downward buckle” of the double 
bottom, not only back through the same distance to its 
place, but upwards beyond that. _[i.e., that much more 
mechanical work was done by the water on the bottom 
than the explosion, whose action it reversed (Par. 2), did 
on the very same plates when transmitting the same 
energy through them to the water. Have the laws of the 
conservation of energy, and of action and reaction being 
equal and opposite at the same time, been repealed ?| 
And his opinion after that appears (Par. 3) to be that the 
ordinary pressure of the water, due to gravity, round the 
ship was alone sufficient to drive the double bottom up- 
wards [34 ft. ? Why not burst, or bend the sides inwards ?] 
against gravity, before bow or stern sank, as suggested in 
your article, and my letter, though the whole energy of 
the explosion acting on the same part failed to do more 
than ‘‘only buckle it downwards” (Par. 1) in the same 
direction as gravity. 

Some of the remarks in Par. 5 certainly favour those who 
stated that the ship listed heavily. But is not the rough 
and aa pi Aen diagram treated a little hastily? 
For be it remembered that if the bow and stern were the 
first parts to reach the mud, as suggested in my letter, 
they would form at first a comparatively narrow base of 
er after loss of buoyancy, and the centre of gravity 
of the structure might very reasonably fall to one side of 
it. But how, to go no further, can Lieut.-Colonel Buck- 
nill’s previous study of the evidence (page 782), where he 
found ‘“‘the fore body lying on the mud on its star- 
board beam ends,” be reconciled with his last sentence 
about the list shown so plainly in the diagram ? 

The sixth and seventh paragraphs quite support the 
suggestions in your leading article, and my letter (in which 
latter the comparative rapidity of the ends sinking was not 
mentioned, as Lieut-Colonel Bucknill appears to suppose). 

And further, Lieut-Colonel Bucknill evidently hase 
wishes to maintain his position that there was not scope 
for an action like your article suggested, for he does not 
answer the second question in my letter as to why he took 
up that position. Hence Lieut-Colonel Bucknill finally 
appears. to chiefly rely on and support such an action, in 
order to satisfactorily account for the most striking fact 
that the double bottom was bent 34 ft. nearer the deck. 

I wrote to clear that up (not to criticise Lieut.-Colonel 
Bucknill’s article, for which I thank him, though he seems 
under that latter impression). It is far the most im- 
portant matter, for if it is agreed that the action of 
gravity, after the explosions, was quite sufficient to bend 
the midship bottom in such a remarkable way, then that 
most weighty piece of evidence leaves the question of an 
external explosion much more unbiased. 

Iam, Sir, Yours, &c., 
AM. DAWES CRIPPS. 

Newport, Mayo, July 18, 1898. 

P.S.—The italics throughout are mine. Referring to 
another subject—Royal Engineers—may I congratulate 
and thank ‘‘ A Royal Engineer Officer, late of the Indian 
Public Works Department,” for having the manly 
= try to serve his country and corps, by telling 
the truth, 








RAILWAY UNPUNCTUALITY. 
To THE EpitTor or ENGINEERING. 

Srr,—Mr. Norman D. Macdonald, page 87, is certainly 
very much in error when he states ‘‘ that the leading com- 
pomer insist” on the drivers making up lost time. Will 
ne mention the name of any one company which does so? 
Some time ago, when the trial of a driver was pending, 
I had to write to the “leading companies,” and was in- 
formed that ‘‘they require drivers to run at the speeds 
booked in the working time-table, and to obey Rule 1452,” 
and I have many instances before me of drivers being 
fined for running too fast, and breaking that rule. Mr. 
Macdonald does not give a correct copy of this most 
important rule. It reads: ‘“‘The engine-driver must 
regulate the running of his engine as accurately as prac- 
ticable, according to the working time-table, so as to avoid 
extreme speed, or loss of time.” This rule is perfectly 
clear ; the driver must run from one station to the next in 
the exact time allowed him in the working time book. 
This has been stated by the judges in several trials of 
drivers. The late Lord Chief Justice stated that to run 
one mile an hour faster than booked was an extreme speed, 
and would break the rule. , 

There is not a railway director nor official in the king- 
dom who would think of telling a driver to ‘‘ make up lost 
time.” If such an order were given and an accident hap- 
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pened, a verdict of manslaughter would probably be 
iven against the person who gave the order. ; 

If the driver, as Mr. Macdonald suggests, leaves Edin- 
burgh 10 minutes late, his nary d is to arrive at the next 
station 10 minutes late; if not he breaks Rulel45a. _ 

If a driver is to run as he chooses, and make up time 
by excessive speed, what use is the rule and the working 

ime-table ? 
“_ reply to Mr. Macdonald’s question, the reason why 
I prefer large driving wheels of not less than 6 ft. 6 in. in 
diameter, is because during the last 30 years I have found 
that large wheels give the best results in practice and are 
preferred by the drivers. 

I agree with the opinion of ‘‘ A Reader,” page 87, that 
“at express speeds all tank engines are dangerous.” As 
to “cabs,” I agree with Mr. Macdonald, but, of course, 
jt would be a matter of great expense to put North- 
Eastern ‘‘cabs” upon all engines, and that is the cause of 
their not being in general use. 

Yours truly, 
Crement E. Srretron, C.F. 

Leicester, July 18, 1898. 





To THE Epitor or ENGINEERING. 

Sir,—It might prove interesting if ‘‘ A Reader” would 
kindly state the basis of the comparison on which he 
founds his superlatives. Doubtless no expense has been 
spared to make the engines he thus distinguishes as fine 
as the skilled use of the best machinery can render a 
plentiful supply of selected material, within the given 
dimensions ; but can your correspondent show that these 
engines are able to beat recent French or American types 
(which have 25 to 40 per cent. more heating surface), by 
doing equal work at less cost for interest, maintenance, 
and running charges ? ; 

If they are not inadequate for a proportion of the 
traffic why do so many of the Scotch trains require two of 
them, and why does the speed of ascending such inclines 
as Cockburn’s path on the North British Railway, or 
Dronfield on the Midland Railway, habitually fall to about 
20 miles per hour with the best trains of the day ? 

Further, if our railways are in the van of progress, why 
do recent returns show that engine - mileage grows 
us fast as the traffic, and that additions to gross receipts 
are eaten up by increased locomotive expenses ? 

In view of the great economy that has been effected in 
the United States, on the Continent, in New South 
Wales, and even on the narrow-gauge lines of South 
Africa, by vastly increasing the power of locomotives 
during the last 10 or 15 years, is it not time for British 
railway directors to seriously consider the advisability of 
curtailing themultiplication of enginesof moderate power, 
and by introducing stock of greater capacity to insure a 
larger return from the labour they employ, and thus 
recy better facilities to travellers and traders using 
their lines? 


Yours, &c., 
July 19, 1898. J.D; EF 





To THE EpitTor oF ENGINEERING. 

Srr,—I have been very often amused, and occasionally 
instructed, by the letters that on various occasions have 
appeared in your columns, discussing, I was going to 
write, other people’s business, but will substitute the 
design of locomotives suitable for the work on the dif- 
ferent lines of railway, ignoring, as they usually do, the 
fact that the locomotive superintendent of a railway is 
at least as likely as any one else to know what is required 
and as capable of designing it. 

One need not look further than Mr. Macdonald’s letter 
of the 4th inst. to see whence one of the bones of conten- 
tion between him and Mr. Stretton comes, and I venture 
to think that the source of any information is an im- 
portant _—. 

Mr. Macdonald writes: ‘‘But the various superinten- 
dents of the line have in their archives masses of figures 
as to the working of the trains, and one must believe 
they have some grounds for complaining, as I know 
many of them do, of inadequate engines for modern 
work.” Now, taking it for nted that he means the 
“superintendents of the line,” and not the ‘‘ locomotive 
superintendents,” I should say that, except on a line 
where I was myself employed, they are the very last 
people from whom to expect unbiassed information as to 
the ade: uacy of the engines, and I am not quite sure that 
the qualification made above stands. I feel quite con- 
vinced that any information given by Mr. Stretton does 
not come from that direction. 

A point that I have never seen raised, and which is, I 
think, worth discussion, is, why are our locomotives 
designed as they are ? 

As far as 1 am aware, in no other branch of the pro- 
fession is material bought in the same way as loco- 
Motives are, 

When a shipowner requires a new vessel, he does not, 
as far as I am aware, set the superintending engineer of 
his fleet to work at the designs of either the engines or 

ilers ; were this the case, we may be quite sure that, 
except in such instances as that of Mr. Alfred Holt, 
— the shipowner is also an engineer, we should still 
€ using simple engines with a low pressure, and should 
never have seen such progress as has been made both as 
to speed and economy in marine engineering. The usual 
Course is, having given the tonn 
— consumption, &e., 

xception, 
~~ ers, pies 
f a mill engine, a pumping engi d - 
. gine, a dynamo, or prac 
a .2ny other product of our engineering workshops 
Ae ee ‘d, it is invariably specified beforehand what out- 
- on pincicnay is expected, and a good care is taken 
postage that it comes up to themark. The raw material for 
ven a locothotive is carefully tested and inspected to see 


, speed, maximum 
to leave the design, with the 
a few details, entirely to the 





that it is up to specification, and so with its absolute con- 
struction. But when we come to the design of the engine, 
the maker’s hands are tied hard and fast, and as to tests 
on delivery, as long as everything goes together without 
too much fitting, by no means always the case, and as 
long as it draws a train of some sort at a reasonable speed, 
both items being adapted asa rule to suit the engine, the 
engine is accepted as all right. 

_ Now, Sir, I venture to think that if, instead of proceed- 
ing in the usual manner of stating the sizes of the cylin- 
ders and wheels, the area of heating surface, and the 
hundred and one other dimensions specified when order- 
ing engines, the directors of a railway requiring engines 
were to simply advise the makers that they wanted an 
engine to pull so many tons up such and such a gradient 
at so many miles per hour, on a certain consumption of 
coal, water, and oil, the engine not to weigh more than a 
certain amount, and giving such other absolutely neces- 
sary information as gauge and standard moving dimen- 
sions, we should see great advances in locomotive build- 
ing ; let me suggest as something startling, a six-wheeled 
engine with a turbo-moitor on each axle, and a water-tube 
boiler. I do not suggest this as my ideal engine, but 
rather as the sort of thing we, or, perhaps, our successors, 
might arrive at. 

We have only to look at the ‘‘ Rocket ” and its pre- 
decessors, and then ask ourselves how the enormous 
stride between the Rainhill champion and the others 
came to be made, to see that there is something in the 
system I have called attention to, and I feel convinced 
that it is not only the scientific, but also the common- 
sense, method of purchasing locomotive engines. 

am, Sir, yours faithfully, 


July 20, 1898, A. L. T. 








THE INDUSTRIAL POSITION IN 
NEW ZEALAND. 
To THe Eprror or ENGINEERING. 

Srr,—If we are to believe certain emigration agents 
and labour orators, this colony is in a very flourishing 
condition. Radicals and socialists attribute this to the 
unrestrained democratic rule which it enjoys, while 
others may prefer to think that such prosperity as exists 
does so in spite of democracy. The New Zealand Herald 
(June °) summarises the financial and social situation 
created by recent legislation. 

Assuming the ee given to be correct, they show 
room for considerable improvement ; though it is not 
quite fair to lay all the blame on legislation, for there 
are ebbs and flows of trade beyond the control of legis- 
lators. But at any rate it seems that labour legislation 
has done New Zealand more harm than good. The 
following are some of the statements made by the journal 
referred to: 5,654,000/. increase in the national debt, and 
contingent liability of 5,234,000, ; 342,0007. per annum of 
increased taxation ; an increase last year of 4s. per head 
of the entire population, with a certainty of a further 
increase this year; 453 more civil servants to provide for ; 
2800 more State Sg paed 17,400 unemployed. 

Has the United Kingdom 1,000,000 unemployed ; that 
is, as many in proportion to population as New Zealand ? 

bout 4000 fewer people placed in the land ; a decrease 
of 2/. 4s. 8d. per head in imports and exports ; a decrease 
in the development of the output of 1 industries of no 
less than 1,286,935/. per annum. 

Yours truly, 
FREDERICK MILuar, Secretary, 
Free Labour Protection Association. 
7, Victoria-street, London, 8.W., July 14, 1898. 





NAVAL MACHINERY. 
To THE EpiToR or ENGINEERING. 

Srr,—Reading occasionally in your columns of the great 
importance and value of what I might term the standardi- 
sation of ships in our Navy, it has occurred to me to sug- 
gest the advantage of similarly standardising the machi- 
nery. I have gone over the back numbers of ENGINEERING 
to compare engines for the same type of cruisers and 
battleships; I fail to recognise material differences. The 
Admiralty in their specifications set out the general type 
and the dimensions of cylinders with other particulars, 
and, in fact, lay down what is practically a design, 
although they have a particular clause which sets out that 
the contractor is entitled, if not expected, to suggest any 
modifications which will add to efficiency. And here is 
the loophole for all the variations which do not at all 
times seem to justify the difference. Vol. cxix. of the 
Institution of Civil Engineers also bears out these devia- 
tions, and in large measure supports my general con- 
tention. 

Before adverting to the objections which I expect will 
be raised by other correspondents, I should like first to 
indicate the extent to which this standardisation goes on 
in regard to —. It reached its present extensive pro- 

rtions first when the Naval Defence Act was brought 

orward. Under it there were built seven Royal Sovereigns, 
all identical, but, so far as machinery is concerned, there 
were 10 battleships, since the Hood, Barfleur, and Cen- 
turion must be included. In first-class cruisers we had 
nine Edgars which might have been alike in machinery 
as in the case of the hull. In second-class cruisers the 
case is still more marked. There were 19 Latonas and 10 
Astre which might all have had identical machinery. 
And so with gunboats. Since then there came the nine 
Majestics and the six Canopus battleships, the eight 
Diadems, the nine Talbots, and the 10 Pelorus cruisers. 
Here, then, are 109 ships comprising, so far as machi- 
nery is concerned, nine separate classes, the lowest 
number in a class being six and the largest 29. We shall 


and defensive steaming and maneeuvring qualities, is of 
great strategic importance, and the point cannot be gain- 
sayed: it is self-evident, Equally valuable would be 
sey ag machinery. In the first place, all the parts 
would be interchangeable. A ship cannot carry a suffi- 
cient number of duplicate parts of its own mechanism, 
nor can these for a whole fleet be stored at our bases ; 
while it is almost certain that with the moderate estab- 
lishment maintained at repairing works in distant points 
of the empire, it would be difficult to manufacture the 
parts required to be replaced. Let the case of our Medi- 
terranean Squadron taken. It includes, say, ten 
battleships and eight first-class cruisers—I wish it did. 
Well, if these represented two types only, the machinery, 
as well as ships, being identical, it would be infinitely 
easier to store duplicate parts in Malta or Gibraltar, or 
even with the ships themselves. Indeed, a complete set of 
parts for two separate engines of each type could be carried 
in the eight or ten ships of the class, Again spare parts 
in larger numbers could be kept in store here as well as 
at Malta, defficiences at the latter place being promptly 
made up as required. 

I say nothing of the advantagé of a second engineer 
pres ¢ more readily prepared to take the position of a 
chief in a ship of the same class. 

Then there is the question of greater economy in repair 
and manufacture. It is notorious that the big forgings 
and castings for our ships come from one or two firms. 
Thus we read the shafting is of Vickers’ steel, or of Whit- 
worth pressed steel, and if, say, Vickers had orders to 
make eight such shafts of the same dimensions, even for 
separate firms, it stands to reason that they would be 
manufactured cheaper. So with castings and the like. 
There is no objection from the manufacturing point of 
view. At present if a firm gets two shivs of a class, as is 
the case with the Fairfield Company, with the new 
armoured cruisers, the two sets of machinery are identical 
and more cheaply and expeditiously made. It is possible 
even to conceive of firms exchanging patterns, but actual 
tactical advantages suffice for me. 

Now, what are the objections? In the first place, it 
involves the principle that the Admiralty supply all de- 
signs of machinery, and that they are, therefore, practi- 
cally responsible for the performance of the requirements 
aimed at in the design. Sir William White takes the 
responsibility in connection with the ship, and although 
it is a case here of — certain requirements set down 
by the fighting men of the Navy, I do not see why it 
would not be equally easy for his coadjutor, Sir Albert 
Durston, to do precisely the same. His ability and ex- 
perience mark him as specially fit. As it is, he takes 
upon himself the greater part of the responsibility in de- 
termining the boiler grey the pressure, the _— speed, 
and the diameter of the cylinders, while the design of 
propeller is also, in some cases, given out from the Ad- 
miralty. I would almost go a step and say that Sir 
Albert Durston has the courage to accept the responsibility 
if it were accepted as “‘ Admiralty practice.” 

The only objection I can see is that the Navy might 
not secure what is called the advantage of extensive 

rivate experience. That ten heads of engineering esta- 
jishments give of their experience in designing ten sets 
of machinery. But afterall, these ten h are more or 
less subject to the control of the engineer-in-chief, and I 
shall be surprised to learn that it is not infrequently the 
case that modifications are made in one firm’s on = 
which is the outcome of suggestions derived from other 
firms’ designs. There are several ways whereby this 
objection, if it really holds good, can be overcome, and as 
I have already occupied much of your space I will desist 
now, in the belief that other ers associated with the 
matter will give their views as freely as Ihavedone. It 
is a subject of the highest national importance. I enclose 
my card and subscribe myself, 

Yours truly, 


Newcastle-on-Tyne, July 19, 1898. PactTona. 








PaRKESTON.—The value of the imports at Parkeston 
last year was 18,452,172/., as compared with 18,104, 132/. 
in 1896; 17,024,480/. in 1895; 16,602,539/. in 1894; and 
16,147,4912, in 1893. Parkeston is virtually Harwich ; 
but Parkeston is a place which is only about 10 years 
old. Among the imports at Parkeston last year were 
238,687 cwt. of butter; 322,028 cwt. of margarine; 
73,937 cwt. of cheese; 108,100 ewt. of wheat; 509,200 cwt. 
of barley ; 113,300 cwt. of oats; 1,059,300 cwt. of maize ; 
and 2,312,472 great hundreds of eggs; to say nothing of 
103,573 cwt. of salt and fresh meat; 1,726,000 cwt. of 

reserved meat; 49,559 cwt. of conde milk; and 

,400 ewt. of fresh mutton. The value of the exports 
from Parkeston last year was 1,406,552/., as compared 
with 1,486,405/. in 1896; 1,615,250/. in 1895; 1,257,783/, 
in 1894; and 1,889,4437, in 1893. 





Tue ‘‘Encyctopapia Brirannica.”—The action of 
the Times, in publishing a cheap edition of this famous 
work on a system of deferred payments, has already led 
to the purchase of several thousand copies, and durin 
the few days which have to elapse before the closing o 
the lists, many additional orders will doubtless be received. 
The “‘ Encyclopedia Britannica” is a library in itself ; its 
24 volumes containing a vast store of learning, which can 
be consulted with advantage to all. The ninth edition is 
dated 1875-1889, and consequently in the later volumes 
the articles are brought more nearly up to date than in 
the earlier ones. Many writers of eminence have taken 
rt in the production of the work, which covers a vast 
eld of knowledge, and does it very satisfactorily. At 





probably have more ships of each of the later classes, _ 
We are told that similarity of ship, alike in offensive 


the present price of 14 guineas it is a marvel of cheap- 
ness; 
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NOTICE TO AMERICAN SUBSORIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JOHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wixky, 53, East 10th-street, New York, 
and Mr. H. V. Houmess, 44, Lakeside Building, Chicago. The 


prices of subscription (payable in advance) for one Hes are: For 
thin (foreign) rt, edition, 1/. 16s. Od.; for thick (ordinary) 
. Os. 


paper edition, 6d. ; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside es may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 
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NOTICES OF MEETINGS. 


Tue InstiruTION OF MECHANICAL ENGINEERS.—The Summer 
Meeting will be held in Derby, and will commence on Tuesday, 
July 26. The following papers have been offered for reading and 
discussion : ‘‘ Manufacture of Aluminium Articles, with Descrip- 
tion of the Rolling Mills and Foundry at Milton, Staffordshire,” by 
Mr. Emanuel Ristori, of London; ‘‘ Water-Softening and Purifi- 
cation by the Archbutt-Deeley Process,” by Mr. Leonard Arch- 
butt, Analytical Chemist, Midland Railway, Derby ; ‘‘ Mechanical 
Testing of Materials at the Locomotive Works of the Midland 
Railway, Derby,” by Mr. W. Gadsby Peet, Chief of the Locomo- 
tive Testing Department; ‘Electric Current for Lighting and 
Power on the Midland Railway, and Driving Direct by Electric 
Motor without Shafting,” by Mr. W. E. Langdon, Superintendent 
of the Electrical Department; ‘‘ Narrow-Gauge Railways, 2 Ft. 
and Under,” by Mr. Leslie S. Robertson, of London ; “‘ Results of 
Recent Practical Experience with Express Locomotive Engines,” 
by Mr. Walter M. Smith, of Gateshead. The following is the pro- 
monger On Tuesday, July 26, at 10 a.m., reception of the Presi- 

ent and Members of the Institution, in the Midland Railway 
Institute, to be followed by reading and discussion of ee. and 
in the afternoon by visits to works. The Institution Dinner will 
be held in the evening. On Wednesday, July 27, at 10 a.m., read- 
ing and discussion of papers. In the afternoon, alternative visits 
to works in Derby, to Burton-on-Trent, to Messrs. Bass, Ratcliff, 
and Gretton’s Brewery, and to Duffield. A conversazione will be 
held in the evening. On Thursday, July 28, alternative excur- 
sions to Loughborough, to the works of the Brush Engineering 
Company, and to the new Swithland Water Works of the Leicester 
Corporation ; to Stoke-upon-Trent and Milton, to visit Messrs. 
Minton’s China Works, and to see the British Aluminium Works ; 
to Nottingham, to visit works. In the afternoon there will be a 
reception and garden party at Nottingham Castle and Museum, 
by invitation of the President. On Friday, July 29, excursion to 
Creswell Colliery and Village, and drive through the Dukeries. 
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DEPRECIATION. 


In times now past, never to return, men went 
into business to make an income or a fortune. 
Now they are content with a dividend on their 
capital, which is quite a different thing. Of course 
there was always some relation between the capital 
in a concern and the profits; the large under- 
taking was expected to make more than the small 
one, and as a business grew, so the gains were 
anticipated to increase, although not always in 
direct ratio. At the end of the year the manufac- 
turer reckoned up his profits, comparing them 
with those of previous years, but it was only 
those with actuarial minds who stated them 
as percentages. It was customary to deduct 
what the capital might have earned if in- 
vested in stock or shares, without the exercise of 
trouble on the part of the owner, and this naturally 
was arrived at by assuming five, or some greater per- 
centage, as the legitimate reward of capital. There 
were other deductions also to be made by those 
who strove for business exactitude, notably one 
for depreciation ; but it mattered little what was 
the amount thus written off, for well-managed 
manufacturing businesses paid so well that the 
greater part of the profit was spent in extensions. 
it is a tradition on the Manchester Exchange that 
there once was a time when the owner of a small 
cotton mill could confidently begin to build a large 
one beside it, certain of being able to pay for it 
out of profits, with the temporary assistance that 
his banker was only too ready to furnish. 

In those days the average man could hardly 
spend his profits, for they grew more rapidly than 
his ideals of what was necessary for his comfort. 
He naturally put the greater part of them into his 
business, because there they brought him more 
gain than if invested in other ways ; hence he kept 
the concern in a very sound condition, for some 


. part, at least, of it was always modern. Indeed, 


machinery grew old in a very leisurely fashion 
in those days, for the pace was easy, and 
there was little influx of capital into any in- 
There was no Limited 
Liability Act to protect those who desired 
to enjoy the profits of manufacturing without 
sharing the worst of its risks. When profits are 
large it is of comparatively little importance what is 
the condition of machinery—of course 25 per cent. 
is always preferable to 20 per cent., but it does not 
offer the same relative advantage as 5 per cent. 





does over an even balance. When there is money 
to spend in a concern, it is far better to apply it in 
extensions than in replacing machines which are 
still giving a good return, provided a market can be 
found for the enhanced output. This is really 
‘* writing off,” although it scarcely conforms to 
the accountant’s definition of such an opera- 
tion, since the books of the concern give an 
incorrect view of its capital value. But, what is of 
greater importance, it feeds the undertaking with 
new plant and fresh capital, and in that way main- 
tains its vitality, and its ability to keep its position 
in the world. 

The times, however, when bookkeeping could be 
neglected without great risk are very far remote, 
and the practice of making deductions for wear and 
tear of buildings and machinery has long been 
established. For a long time it was customary, and, 
indeed, it is so still, to write off annually a given 
percentage of the value of machinery, as shown by 
the last year’s balance-sheet. This has the aspect 
of being a logical proceeding, and further, it prevents 
the accountant finding himself in the awkward posi- 
tion of having to assign a negative value to a plant 
which is still doing good work. In the early years 
of the life of the machine its value gets rapidly 
written down, but very soon the rate falls off, and 
eventually the annual deduction grows very small 
indeed. Itis an inversion of the well-known in- 
creasing effect of compouud interest. Under this 
system a machine has always some value, and there 
comes a period when years seem to have scarcely 
any effect upon it. It enjoys a lusty old age—from 
the actuarial point of view—and it seems sacri- 
ligious to scrap it and replace it by another tool 
which will suffer a very severe annual decline in 
value. Not only will the new machine involve 
a large initial outlay; but it must also earn 
far more than the old one before it can show 
a profit; hence its advent is often delayed. 
The manufacturer thinks that in carrying out 
the system of writing off the annual r- 
centage he had done all that can be required of 
him, and he treats what is left as income to be 
spent without regard to the requirements of his 
business. The old-fashioned kind of manufacturer 
does not now make so much profit that he has 
plenty of money to spend on extensions, and hence 
he awakes one day to find that he must get a large 
increase of capital from outside, or must close his 
business. His books show that he has a valuable 
plant, but unfortunately its earning power is nil. 

Our accountants will have to revise their ideas of 
depreciation if industrial undertakings are to have 
the long careers they have enjoyed in the past. 
Otherwise their histories will be confined to a short 
period of good profits, and a longer period of 
struggle, to be followed by extinction. hen the 
Institution of Naval Architects visited Germany 
a year or two ago the question was constantly heard : 
‘* How are we to compete with all this new plant” ? 
The answer rose glibly to the lips of the casual 
observer, ‘‘ By putting down similar or better plant,” 
but it had a mocking sound to those who knew the 
facts. In many cases there was no fund from 
which the necessary money could be drawn. The 
gains of past years had been credited too freely to 
profits, and depreciation had not been provided 
for on a sufficiently liberal scale. No doubt the 
temptation to be satisfied with a moderate sum for 
this purpose is almost irresistible in times of com- 
petition. The yard must be kept going, and the 
owner must live; these are two essentials, and 
they must be satisfied before the future can be 
thought of. Further, it needs very great strength 
of mind to scrap a machine which is still as capable 
of doing its work as when first set down years ago. 
Nevertheless, if that machine cannot make a protit 
in competition with those of to-day, it ought to 
go. To keep it is like a vine-grower storing his 
wine in a leaky cask ; the loss goes on steadily all 
the year round, and although an occasional good 
harvest may enable a part of the vacant space to be 
replenished, yet that does not reduce the wastage, 
and some day the cask will be empty. 

The ordinary methods of reckoning depreciation, 
take no account of the important fact that machines 
grow yearly more specialised and more expensive. 
The lathe costing 2001. has to be replaced by one 
worth 400/. or more, and no system of percentage 
on last year’s book value will provide for this. It 
is only by writing off a fixed annual sum that the 
case can be met. The so-called absurdity of a ma- 
chine being credited with a negative value is not an 
absurdity at all, when it is remembered that its 
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successor will probably cost twice as much as 
it did. A manufacturing business cannot be 
run on the principle of gradually writing-off 
all the capital, and then allowing it to drop. 
Much money has to be expended in directions 
from which it cannot be withdrawn. Reputa- 
tion has to be created, and the confidence of 
customers to be obtained, and both these cost 
money. Any attempt to trade upon them by 
turning out inferior goods deteriorates them most 
rapidly, and even when unimpaired they are 
scarcely ever saleable to another person for what 
they have cost. Business is like a race; the en- 
trance money is only returned in the form of prizes. 
The man who drops out gets nothing back. Once 
a man has embarked his fortune in manufacturing, 
he can only regain it by being successful. He 
must constantly find more and more capital, and 
spend increasing sums on machinery ; every year 
this necessity becomes more urgent. 

The man in the parable had a reasonable cer- 
tainty when he wrapped up his talent that it would 
suffer no deterioration by time; the depreciation 
of silver had not been heard of in those days. But 
the same cannot be said of machinery. It may be 
carefully greased and well looked after, but it loses 
value almost as rapidly when standing as running. 
Unlike a man, it has no power to keep up with the 
times, and adapt itself to the altered conditions of 
things. It cannot imitate the ways of its younger 
rivals, nor put its experience against their 
strength. It is the restless mental activity of the 
age that causes depreciation to be now such an 
important factor in a balance-sheet. Thousands of 
people in this country devote their lives to the 
improvement of machinery, that is, to rendering 
existing machinery obsolete, and so long as capital 
is crying for employment they will find plenty of 
assistance in exploiting their ideas. It is by no 
means likely that we have seen the worst—or the 
best—of this process. The pace has perceptibly 
quickened during even the past ten years, and it is 
certain to get still faster in the next decade. 
America leads the way in a fashion which is 
absolutely staggering. In her iron and steel works 
money is poured out like water on new machines, 
Old plant is thrown out as a matter of course, and 
the manufacturer who cannot find the money to 
purchase new gets squeezed out of the trade, 
although his works may be perfectly equipped for 
every purpose, except that of making a profit. 

Private manufacturers, as a rule, are awakening 
to the importance of making proper provision for 
depreciation, if the state of their businesses will 
allow of it. But it is very difficult to make the 
average shareholder in a limited company under- 
stand the necessity of the deduction. Quite 
recently we heard of a shareholder at an annual 
meeting protesting that the whole amount set 
aside for depreciation should be distributed as 
dividend, and that in a concern standing in 
urgent need of a very liberal expenditure on 
plant. Directors are apt to purchase peace 
and quietness at the expense of the ultimate suc- 
cess of the concern, and to pay a dividend when a 
callon the shares would be the proper courseto adopt. 
Such a proceeding operates disastrously in other 
ways than those we have noted above. It encou- 
rages trade unions to make demands for increases 
of wages, and renders it very difficult to refuse 
acquiescence, not only by the company in question, 
but also bythe rest of the trade. The manager 
cannot go behind the acts of the directors, and de- 
clare the place is making a loss when a profit has 
ew been distributed. Further, bad finance of this 

ind increases competition. Other people seeking 
an outlet for their capital argue that if a more 
or less antiquated plant can earn a dividend, 
then a newly-designed works must yield a 
splendid return, and they rush into an overcrowded 
industry, depressing prices still further. Large 
numbers of our limited concerns have been distri- 
buting for years as dividends the money that ought 
to have been spent on renewals, and they must 
assuredly go down when the present rush of good 
trade has spent itself, and has been followed by the 
inevitable reaction. 

We are not going to attempt to say by what 
proportion or amount the value of a machine de- 
creases annually, because to do such a thing is 
quite impossible. The figure varies in every trade, 
and for every class of machine in each trade, and 
even if settled authoritatively to-day, it would 
not be correct five years hence. Our object 


turing engineers the fact that the business methods 
of 20 years ago are not applicable to the present 
day. Of course, they all know that, but there 
is a vast difference between assent to a general pro- 
position of this kind and its rigorous application in 
daily life. When profits are small, and the ex- 
penses of living are great, owing to the luxury and 
ostentation of the age, it needs a deep conviction of 
the necessity of the case to enable a man to write 
his gains down to a small amount for the sake of 
providing a reserve fund for the future. We wish 
to emphasise the point that a business to be suc- 
cessful must receive a constant accession of capital, 
and that much of this must be created by the busi- 
ness itself. The days of enormous profits are past, 
and for that reason every part of a plant must be 
worked at its highest efficiency. The machine that 
does not earn a profit is merely a useless encum- 
brance, however satisfactory it may be to look at, 
and it is actual economy to break it up with a 
sledge-hammer rather than to keep it filling up 
valuable space. This is a condition to which every 
machine comes in time—often in a short time—and 
unless the owner has accumulated money to re- 
place it by a better and a more expensive one, he 
has been living on his capital whilst deluding him- 
self with the idea that he was only spending his 
profits. 








THE COAL STRIKE. 

Tue refusal of the masters to accept the nominee 
of the Board of Trade as ‘‘conciliator’”’ in the 
present dispute in the coal industry has naturally 
been taken advantage of to abuse employers of 
labour, capital, property, laws, government, and, 
in fact, all the higher attributes of civilisation. 
‘* Shall not a man do what he will with his own?” 
was once a proposition never questioned ; but we 
have, in the present day, risen to a higher plane, 
and owners of property, for the most part, recog- 
nise that there are duties as well as emoluments 
attached to their possessions. But has labour 
recognised the same thing? It is considered an 
outrage if a man owns a mine or a factory and 
lock-out his employés ; but if workmen combine 
to strike it is, according to some publicists, always 
an excusable, if not a highly meritorious, course. 
The recent failure of the Board of Trade in its 
intervention is an illustration of the futility of the 
Conciliation Act. It is very well to say Sir Edward 
Fry was not to be an arbitrator, only a conciliator, 
but practically such would not have been the case. 
Doubtless any decision he might have come to, or 
any advice he might have given, would not have 
been binding on either side, but that was a matter 
of course whether he was called conciliator or arbi- 
trator, for the legal machinery has yet to be devised 
—or rather never can be devised in a civilised com- 
munity—which will force one class of men to work 
if they will otherwise, or another class to employ 
those they do not wish to employ. Asa matter of 
fact, had the coalowners of South Wales accepted 
Sir Edward Fry as a conciliator, they would have 
been so bound by this decision that any further re- 
sistance to the men’s demands would have been 
futile, in spite of all the safeguards of the Concilia- 
tion Act. They, therefore, very naturally asked 
themselves—holding as they do their fate in their 
own hands—why they should subject their future 
welfare to the hazard of a man’s opinion, however 
remote the contingency might be that the opinion 
would be adverse to them. 

The lamentable part of the whole business is the 
failure of the men to see that their own interests 
are bound up with those of the employers. ‘‘ All 
produce is the result of labour. We do the work, 
why should not we have the pay?” is the common 
doctrine. The late engineers’ strike has taught one 
class of workmen that something more is needed 
than the labour of the hour, and that the most dif- 
ficult labour of all is the labour of organising 
labour. The lesson has not been as widely learnt 
as it might have been, but some at least of the 
leaders of the men, who talked very widely before 
the struggle, have come to recognise that both 
capital and brain work are needed to make hand 
labour productive. Moreover, it has been shown, 
and the lesson in a few cases has gone home, that 
administrative ability is a far rarer thing than 
craftsmanship, and can command a higher market. 
Perhaps some day all classes of working men will 
recognise that they can squeeze capital and ability 
too hard so as to drive it from their trade—perhaps 


destroy their own means of livelihood. It is a 
common fallacy to say that capital cannot leave 
the country. It is represented, not by hard cash, 
but by buildings, machinery, tools, &c., things 
which are practically fixed to the soil. That is 
true enough in a sense. The owner of large works 
cannot transport his factory abroad, but buildings, 
plant, and machinery are subject to depreciation, 
and the owner, in place of keeping his property up 
to date, may invest the depreciation allowance 
elsewhere, and allow the original works to fall into 
disuse. As a matter of fact, that is what has 
largely taken place. There are millions of pounds 
of British capital invested in foreign works, which 
are more modern and better equipped than many 
English works of a similar nature. It is, of course, 
gratifying that some of the money made as profit 
in these works should come to this country to be 
spent, but that is a poor consolation after all, 
as profit is but a small part of the total amount 
dealt with, and though the capitalist individually 
may be no worse off, the workers are deprived 
of their profit represented by the weekly wage. 
The small amount written off for depreciation in 
so many large establishments is one of the pro- 
minent evils of the time. It leads, among other 
things, to antiquated and obsolete plant being 
used when it ought to be on the scrap heap. 

The mining industry stands naturally on a dif- 
ferent footing toa manufacturing industry. The 
mine itself cannot be moved, but the mine is use- 
less unless worked, and it cannot be worked with- 
out the use of costly machinery, which needs renewal 
as much as other classes of machinery, and there 
are few products of mines that are so circumscribed 
in their distribution that any one locality has a 
monopoly. The Welsh coal industry is finding, to 
the cost of both masters and men, how far other 
kinds of fuel can be substituted for its product 
if needs be, but that will probably do little 
to convince the colliers that their interests are 
bound up with those of their employers. Into 
the merits of this particular dispute it would be idle 
to enter now, even if we had the material for a fair 
discussion, which at present no one can be said to 
possess. The men have refused to give their own 
representatives power to act on their behalf. The 
sliding scale objected to by them had been in force 
for a long time, and though a sliding scale may be 
very illogical in its inception it was at least to be 
expected that something should be definitely substi- 
tuted for it. The strike will, however, run its 
course in spite of argument. A strike or a lock-out 
is an act of war, and only necessity brings em- 
ployers or employed to a reasonable frame of mind 
when once the sword is drawn. 








CONSULS AND FOREIGN TRADE. 
Untit a comparatively recent period the ordinary 
British manufacturer or merchant never thought of 
reading the reports on trade and finance prepared 
by our consular agents in foreign countries, and 
the study of Blue Books was for the most part left 
to the politicians and the economists. Probably it 
was this neglect of their work which led the consuls 
to lecture the merchants and manufacturers on their 
supposed deficiencies and want of knowledge of the 
conditions of the countries with which they did 
business. During the past year or two, however, 
a great improvement has taken place both in the 
style and matter of the consular reports, and much 
more attention is being paid to them by those who 
are interested in foreign trade. The consuls are giv- 
ing up a great deal of their dictatorial manner, and 
while indicating where they believe improvements 
could be made in the methods of conducting busi- 
ness, they are more inclined to content themselves 
with giving a record of facts, and allowing those 
directly interested to form their own conclusions. 
Some of them, however, find it difficult to avoid 
the temptation to philosophise, and the conclusions 
at which they arrive are very frequently biased by 
the conditions of their own environments. For 
instance, some time ago we noted the most impor- 
tant points in a report by the British Consul at 
Diisseldorf in which he gave the military system 
and the protective tariff of Germany almost the whole 
of the credit for the remarkable progress in trade and 
industry in that country; overlooking almost en- 
tirely the results of the splendid system of general 
and technical education, simply because these re- 
sults were not so apparent as the others. In the 
same way, consuls who reside in silver-using 
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metallism, and they overlook the objections to it. 
The opinions of consuls on such general subjects 
as these must, of course, be taken with great 
caution ; and, in fact, we would suggest that their 
function is to give accurate information regarding 
existing conditions, with such practical suggestions 
as occur to them from their observation and experi- 
ence; and they should leave the philosophising or 
generalising to those who have studied all the 
aspects of the subjects with which they deal. 

There is little difference of opinion with regard 
to the great advantage the Germans have from their 
study and practice of foreign languages. Almost 
every consul on the Continent touches on this sub- 
ject, while those in the Far East attribute a great 
part of the recent development of German trade to 
the ability of Germans to speak one or two European 
languages in addition to their own, and to the zeal 
which they show in getting up a knowledge of the 
native languages. Foreign trade in China and 
Japan has hitherto been almost entirely transacted 
through native interpreters, and the merchants are 
largely at the mercy of these men. The young 
Germans who now go to the East set themselves to 
the study of Chinese or Japanese, and in a very 
short time all the business of their houses is done 
direct, greatly, of course, to their advantage. In 
his last report on the trade of Stettin and district, 
Consul Powell ‘states that much of the commercial 
knowledge of Germany has been supplied by young 
Germans who have been employed as clerks in 
Great Britain, mostly as foreign correspondents, 
who make no secret that their object is to obtain 
sufficient knowledge of business and facility with 
the English language to enable them to fill.better 
positions in their own country. He says that 
British clerks cannot be used as foreign corre- 
spondents because not one in a thousand can corre- 
spond correctly in any foreign language, and, there- 
fore, British merchants are often forced to use as 
confidential corresponding clerks young foreigners 
who gain an intimate knowledge of their employers’ 
business, and then leave them to transfer that 
knowledge to a foreign land. The cure for this is 
obvious : British youths of the commercial classes 
must learn foreign languages. If we would hold 
our position in the commercial race which each year 
seems to grow keener, our youths must be placed in 
at least as good a position from an educational 
point of view to maintain the fight as those of other 
countries, 

The direct result of their superior knowledge of 
modern languages is that the Germans are able to 
push their business with great advantage. Her 
Majesty's Consul at Bilbao in his last report shows 
that by these means, and by great attention to the 
wishes and requirements of their customers, the 
Germans have been able to obtain a large share of 
the import trade into Spain. Their goods are pre- 
ferred not only on account of their cheapness, but 
also because they are more adapted to the con- 
sumer’s needs, which are personally studied by 
active and intelligent agents for the German manu- 
factories, who at regular intervals visit the prin- 
cipal centres of the country. Moreover, the careful 
packing of the goods from Germany, the economies 
im carriage and packing, and the great facilities for 
payment offered by the German manufacturer, are 
additional reasons which conduce to the favour 
with which they are regarded by the purchasers; to 
the manifest prejudice of goods from the United 
Kingdom, whose manufacturers chiefly confine 
themselves to the production of articles almost 
exclusively required in that country or in their 
colonies, which they endeavour to introduce into 
other markets without the modifications in form 
and quality which the needs and means of the 
purchasers and the exigencies of competition 
render necessary. British manufacturers do not 
sell directly, as German manufacturers do. They 
sell through a middleman, which may be con- 
venient, but it makes them apt to lose touch 
With the consumer. British houses sell free on 
board in a British port; Germans sell free on 
board in a Spanish port, or even free of customs. 
This 18 very convenient for small houses estab- 
lished inland, and by combining a number of 
orders, makes it possible to sell free of customs. 
But wholesale dealers at the seaports would 
tet to do the clearing themselves, and have in 
bongo: hands the selling to the small houses in 
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hardly come at all from Great Britain. The market 
is supplied partly from France and much more by 
Germany. Surgical instruments, syringes, and 
similar articles sold by druggists, are very largely 
supplied from Germany. Chemical products used 
in industries are mostly supplied from the United 
Kingdom. Belgium appears to compete in caustic 
soda and carbonate of soda. It is a somewhat re- 
markable fact that, of the few representatives of 
British firms who come to Bilbao, the majority are 
of German nationality, and the Consul thinks that, 
without imputing anything unworthy, this seems a 
danger to British trade. He suggests to British 
Chambers of Commerce to consider whether the 
supply of competent travellersof British nationality, 
acquainted with the Spanish tongue, could not be 
greatly encouraged by a small annual expenditure 
in travelling scholarships for lads who are not rich 
enough to support themselves abroad whilst learn- 
ing the language, and he refers to the action of the 
Stettin Association for the promotion of foreign 
trade as an illustration of the useful work which 
might be done. 

A perusal of the consular reports from the various 
countries of Europe shows the same kind of remarks 
as in that for Spain, and supplies many examples 
of the perversity with which British manufacturers 
and merchants stick to their antiquated ways. 
Consul-General Michell, of St. Petersburg, points 
out that German trade with Russia is increasing 
in the same ratio as British trade is decreasing, 
and he strongly recommends the appointment of 
active travellers. Notwithstanding the complaints 
of the consuls in the south of Russia as to the 
apathy of British capitalists in taking advantage of 
the opportunities for starting works in Russia, 
Mr. Michell points out that there is a tendency to 
carry the war into the enemy’s camp in the north, 
and industries are being established with British 
capital. Another fact which he mentions is that 
adult labour is more stringently regulated in de- 
spotically governed Russia than in the most demo- 
cratic country in the world. The recurrence of 
strikes in cotton mills caused the Government to 
legislate, and the working day has been decreed not 
to exceed 114 hours, and 10 hours on Saturdays 
and all days preceding holidays, of which there are 
21 in the year besides Sundays. Women have been 
prohibited from working at night, and in Poland 
female labour in mines has been suppressed. 
These arrangements all help to equalise the con- 
ditions of industry, and to make the competi- 
tion between the countries fairer. The Germans 
are pushing their trade with Russia in every pos- 
sible way. The net of their representation covers 
the whole of Russia, and is already extending over 
some parts of Siberia. Their foothold on the Pacific 
is already a very strong one, and there are many 
German firms in Vladivostock which have their 
own steamers running onthe Amoor. Every house 
of any importance has its own travelling salesmen 
in the country. Each traveller is seconded by a 
local agent, and between them they are able to 
ascertain exactly the wants or the wishes of their 
customers. In Moscow alone there are some 550 
German agents out of a total of 800. The ‘‘tech- 
nical bureaus” of the large German manufacturing 
firms keep a stock of every type of machinery, 
which is constantly renewed according to sales 
effected. Besides these technical bureaus, which 
are very numerous in Russia, and are special 
dépéts of the respective manufacturers, there are 
also a great many ‘‘commission engineers” who 
get a proportionately long credit, or a further com- 
mission from several manufactures, as a rule. 

We have more than once mentioned that in the re- 
ports of the consuls in China and Japan, the opinion 
is very frequently expressed that Germans push 
business better than English, and that, morever, in 
this they receive great assistance from the consuls 
and ministers. The deputation from the Associated 
Chambers of Commerce, which recently waited on 
Lord Salisbury to urge upon him the absolute neces- 
sity of upholding British trade interests in China, 
and that this country should obtain railway conces- 
sions from the Chinese Government on similar lines 
to those secured by Russia, France, and Germany, 
and to an extent commensurate with British trade 
in China, did not receive very much encourage- 
ment, and were practically told to help themselves 
and not to lean too much on the Government. He 
even indicated that they must learn to live in spite 
of hostile tariffs and other obstructions. Still it 
cannot be denied that for commercial and industrial 








purposes Russia has practically annexed Manchuria, 


and that France and Germany have obtained con- 
cessions which they will use almost exclusively in 
the interests of those of their own nationality. Lord 
Salisbury consoled his hearers by telling them that 
in spite of all adverse conditions British trade was 
still increasing, and all that was needed was a 
renewal and increase of those efforts which our 
fathers made, and _ the display in a still higher 
degree of the splendid qualities upon which British 
commerce had been built up. While admitting the 
truth of this, we must not forget that the con- 
ditions of trade and industry all over the world 
are changing rapidly, and if our success is to con- 
tinue we must adapt ourselves to these changed 
conditions. This can only be done after informing 
ourselves regarding them, and for this purpose a 
study of the reports which are sent thes a our 
consuls in foreign countries will be found most 
useful. 





THE ELECTROLYTIC PRODUCTION OF 
SODA AND BLEACH BY THE HAR- 
GREAVES-BIRD PROCESS. 

For many years past attempts have been made 
to replace the present cumbrous and circuitous 
methods of producing soda and bleaching powder 
by one in which common salt is decomposed directly 
into its constituents, sodium and chlorine, by 
means of the electric current. This done, it is 
easy to carbonate the former, and to make bleach- 
ing powder by passing the chlorine into leaden 
chambers containing lime, which absorbs the 
chlorine. The old Leblanc process is, of 
course, a very roundabout one. Solid salt is 
converted into sodium sulphate by means of 
sulphuric acid, hydrochloric acid being formed 
at the same time. The latter is next de- 
composed by means of manganese, yielding 
chlorine which is absorbed by lime, to make 
bleaching powder as already explained. The 
sodium sulphate is converted into the carbonate 
by roasting it with coal, the salt being finally 
purified by crystallisation. The ammonia process 
of producing the carbonate, which has proved so 
efficient in practice, labours under the disadvantage 
of not affording a ready means of converting the 
chlorine of the salt originally used into bleaching 
powder. 

On paper nothing can be simpler than the 
electrolytic method of preparing soda and 
bleach, whilst in practice no operation has 
proved more illusive. It is essential that the 
sodium produced by electrolysis shall be pre- 
vented from re-dissolving in the electrolyte. A 
method of doing this is to use mercury as the 
cathode. The sodium dissolves in this, and can 
be afterwards easily recovered as hydrate or car- 
bonate. It seems, however, that for successful 
working pure salt is needed in the first instance, 
as small traces of magnesium, for example, cause 
sickening and consequent loss of the mercury. 
Other inventors have substituted molten lead for 
the mercury, with apparently some success. 

The most oclgenk. pee of electrolysis would 
seem, however, to be that due to Messrs. Hargreaves 
and Bird, in which the use of mercury, molten lead, 
or similar liquid cathodes is entirely dispensed 
with ; and we have recently had an opportunity of 
inspecting the working of a large cell at the works 
of the Sonsiak Electrolytic Parent Company, 
Limited, at Farnworth, in Widnes. The Har- 
greaves- Bird cell consists in the first place 
of a carbon anode, placed between diaphragms, 
which form two sides of a cell containing the 
electrolyte. Outside the diaphragms, and thus 
out of contact with the electrolyte, are sheets 
of copper gauze which form the cathodes of the 
cell. A current of steam and carbonic acid gas 
is kept passing over these sheets of gauze, and the 
former condensing between them and the dia- 
phragms provides a passage for the current between 
the diaphragm and the gauze, and thus completes 
the circuit between anode and cathode. As the 
current passes in, metallic sodium appears on the 
outer wall of the diaphragm, where it is con- 
verted to sodium carbonate by the combined 
action of the steam and the CO, already men- 
tioned, and, dissolving in the condensed steam, 
trickles down the outer face of the diaphragm, 
and is collected and drawn off below. By regu- 
lating properly the steam supply, the solution 
can be obtained in a penne | condition, but in 


practice it is found advisable to work with a small 





excess of moisture, as otherwise solid sodium car- 
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bonate is liable to be deposited between the gauze 
and the diaphragms, separating the two. 

The important feature of the cell is to be found 
in the diaphragms. These are made out of asbestos, 
sodium silicate, and other undisclosed constituents, 
the method being to reduce the whole to pulp ina 
beater, and then, as in paper-making, to flow it 
over a piece of muslin, supported on a carefully 
levelled piece of wire gauze. The excess of water 
being drained off, the sheet remaining above the 
gauze is dried in an oven, preferably heated with 
steam, and is then pickled for a short time ina 
solution of sodium silicate, after which it is ready 
for use in the cell. The whole of these operations 
can be performed very rapidly by unskilled labour. 
The diaphragms thus produced are not porous in 
any ordinary sense of the term. When the current 
is not passing through the cell, there is no filtration 
of its contents through the diaphragm. Never- 
theless, during electrolysis it is found that the 
sodium ions penetrate without difficulty, and col- 
lect on the external wall as already described. 

The cell installed at Farnworth is about 11 ft. 
long by about 6 ft. total height. The diaphragms 
measure 10 ft. 4 in. long by 5 ft. 4 in. high, the 
active surface of each being 10 ft. by 5 ft., or 
100 square feet in all, there being two to the cell ; 
the thickness, we may add, is about } in. The 
total width of the cell, including projecting bolts, 
is about 3 ft. This cell is capable in daily work of 
decomposing 240 lb. of salt (Na Cl) per 24 hours, 
giving in the same time about 216 lb. of soda 
(Na, CO,) and 360 Ib. of bleaching powder. 

A pump is used to circulate the brine through the 
cell. The liquor entering at the bottom passes out 
through an overflow, taking with it the chlorine 
generated at the anode. This chlorine is collected 
in a separating tank and drawn through a lime 
chamber of the ordinary pattern by an aspirator. 
Finally the chlorine escaping from this chamber is 
passed into a scrubber, where, meeting a solution 
of crude soda, it produces sodium chlorate, which is 
collected at the base of the apparatus. It is 
stated that in this cell crude brine can be used 
as the electrolyte. The earthy impurities, &c., 
are deposited on the inner faces of the diaphragms, 
but do not sensibly affect the proper working of 
these. In general a diaphragm is run about a 
month without renewal, though this period has 
at times been greatly exceeded. 

The electrolytic efficiency of the cell is as- 
tonishingly high, independent reports by Professor 
Ramsay, Messrs. Cross and Bevan, and Messrs. 
Norman, Tate and Co., all showing that over 97 per 
cent. of the current is employed in useful electro- 
lysis. The carbonate obtained was found by these 
gentlemen to contain less than 24 per cent. of im- 
purities. The electromotive force at the cell ter- 
minals is about 4 volts, and the working current 
density is 23 amperes per square foot. 

The construction of the anodes should also be 
referred to. These consist of a series of rough 
blocks of gas carbon measuring, say, 15 in. by 7 in. 
by 14 in. strung on a copper rod, a special cement 
being used to keep the chlorine away from the 
copper. A number of these sets of carbons con- 
nected in parallel form the anode of the cell. The 
company state that anodes thus made have been 
used without failure for periods of over twelve 
months. 








AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 
(From our New York CorreEsPponDEnt.) 

The thirty-first meeting of this Society was 
held at Niagara Falls, on May 31 to June 3 
last. So much has been said about Niagara Falls, 
and so much has been written about the beauty of 
the scene, the ‘‘ ever-changing ¢olours,” the ‘* high- 
tossed foam,” &c., and moreover, the readers 
of ENGINEERING have had so many views of this 
wonder presented to their admiring eyes, that your 
correspondent on this occasion is not going to 
describe the Falls or their surroundings from the 
artist’s view, or even that of the ‘‘ hayseed.” The 
water is pouring over just as it did thousands of 
years ago, and will in all probability for thousands 
of years to come, your correspondent at this 
writing not being an advanced Second Adventist. 
This volume of water, moreover, does not seem to 
be at all diminished by the demands made on it by 
the various commercial enterprises, that it shall 
stop playing and do some useful work. So we may 
dismiss the Falls with the remark of the ‘‘ hayseed”’: 


‘*Tf I had a-knowed this ere Niagara was nothin’ 
but water runnin’ over rocks, I wouldn’t er come 
to look at it.” The party assembled on Tuesday 
from various parts of the United States, that one 
to which the writer belonged coming from New 
York City, by the North Shore, Limited, of the New 
York Central and Hudson River Railway, and there 
is no way so good to get to Niagara from New 
York, nor no train quite so comfortable. Every 
luxury and convenience is provided, while the 
attention and civility of the railway officials was a 
joy to the traveller. 

The Society held an opening Session in the par- 
lours of the Cataract House on Tuesday evening, and 
heard an address from the Mayor of Niagara Falls, 
welcoming us collectively and individually. Then 
we listened to an elaborate history of the work and 
methods of the Cataract Construction Company 
from Mr. C. A. Brackenridge, and Dr. Coleman 
Sellers. The lecture was illustrated by many fine 
photographs of the work at various stages, and 
detailed accounts of the difficulties encountered and 
the methods of overcoming them. As giving an 
idea of the magnitude of the undertaking, Dr. 
Sellers stated, during the month of March 6,000,000 
kilowatt-hours represented the output, or 10,000 
horse-power for every hour. He claimed that no 
one person could have possibly done the work 
required, but they had employed the best efforts 
of all the prominent engineers connected with the 
company, and in addition the extensive staff of the 
various contracting companies. At the start, en- 
gineers all over the world were invited to prepare 
dlans, and one company, the Westinghouse, of 

ittsburg, declined to make plans on the ground that 
these plans were liable to become obsolete before 
being carried out, as the knowledge in this branch 
of science was accumulating so rapidly. This com- 
pany, too, was the only one who had faith in the 
ultimate triumph and general use of the alternating 
current. Nor was there any precedent to look 
back to: no water-wheel had yet been designed 
capable of developing 5000 horse-power. The most 
favourable views of anyone looking toward such 
an accomplishment were those of a French 
engineer, who reasoned its possibility because 
1200 horse-power was sometimes transmitted by a 
single shaft in a steamship and the end thrust 
successfully cared for; therefore, it ought to be 
possible to take care of 5000 horse-power on a 
vertical shaft having water-wheels at the bottom 
and dynamos on thetop. The final design obviated 
so thorough a consideration of the question, for by it 
the water is taken through the wheels at the bottom 
in such a manner that the weight of the wheels and 
other revolving parts is borne upon the water, so 
that the thrust bearing only bears the excess 
pressure up and down, never exceeding 3000 lb., 
and whether the thrust is up or down depends 
upon the opening in the gate. It was supposed 
that, on account of the low frequency of the current, 
the transformers used would cost about 35 dols. 
per horse-power ; in practice, however, this was 
reduced to 2 dols. Again, it was asserted the 
copper conductors would cost 1,000,000 dols., but 
the current is carried on small iron wires, costing 
some hundreds of dollars. A Swiss wheel was 
selected as the most suitable, but there was no 
foundry in that country which could make one of 
sufficient size ; so the designer came here, and the 
wheel was constructed in the United States. The 
original plan contemplated a fly-wheel between the 
water-wheel and the generator, to assist in con- 
trolling the speed, but Dr. Sellers suggested the 
weight be placed within the generator itself. As 
to the generator, Dr. Sellers said that it was of the 
revolving field type, designed by Professor Forbes, 
and its mechanical features had been modified and 
improved by the Westinghouse Company. The 
outer rings which carry the field magnets are of 
steel, forged in a single piece from an ingot ; and 
the speaker declared that the Bethlehem Iron 
Works, who made them, were the only works in 
the world capable of doing so. After showing the 
process and the finished product, he stated the 
dimensions as follow: Outside diameter, 11 ft. 84 in. ; 
width, 4 ft. Of in.; thickness, 4} in. ; finished 
weight, 32,475 lb. ; tensile strength, 93,000 Ib. per 
square inch; elastic limit, 60,000 lb. per square 
inch; elongation, 18 per cent. The thickness 
enabled them to countersink the rivet heads, and 
thus save resistance to the air in the rapid revolu- 
tions. As a comparison of power, he stated this 
plant would during the year develop 50 per cent. 








more power than was developed last year by 83 of 


the leading electric power plants of Great Britain 
—2000 volts represents the pressure for the current 
used nearly, but 11,000 volts is the pressure at 
Buffalo, some 21 miles distant. The lecture, which 
was necessarily quite long, concluded with a fine 
icture of our honoured friend and Past-President 
Mr. John Fritz ; which was received with much ap- 
plause, and the party broke up, some going to view 
the Falls by moonlight, but by far the larger 
number retiring to dream of them, and obtain a 
needful rest after the long journey of the day. 

The next morning came the usual business meet- 
ing and the usual reports. It appeared that the 
Society numbered 1887 members, showing a gain of 
72 since the November meeting. The Committee 
on Standard Methods of Testing reported progress 
through Mr. Gus. C. Hemming, and stated the 
results of some recent work at Columbia College 
had established the correctness of the experiments 
made by W. J. Keep, of Detroit, as to the contrac- 
tion and expansion of cast-iron test-bars during 
cooling. 

The secretary stated that a memorial of Sir 
Henry Bessemer, an honorary member of this 
Society, was to have been presented at this meet- 
ing by another honorary member, Mr. James 
Dredge, but at the last moment the labour was 
found to be so great as to preclude its completion 
in time. It was, therefore, presented by title, and 
will take its proper place in these Transactions. 

Professional papers being the next topic were 
now taken up, and first came : 


Conpuctinec EnGineE TEsts. 


The author, Mr. George H. Barrus, said he had 
noted what the Society had done in various other 
lines of engineering, looking to the establishment 
of a standard method of tests, and showed that 
there was a great need in the line selected. He 
then said : 


I am inclined to the belief that it would be well now 
for the Society to not only -__ a standard of general 
engine testing, as suggested, but at the same time to 
revise the work of the two committees on duty trials and 
locomotive tests, in-so-far as should be done to bring all 
three into harmony, and then combine the whole subject 
of engine testing, whether it be on one type of engine or 
another, into a single report. There is so much in 
common amongst steam engines used for different classes 
of work, that there ought to be little difficulty in devis- 
ing a standard of testing and reporting efficiency, 
which would be applicable to all, whether employed in 
pumping water, hauling trains, operating electric gene- 
rators, propelling ships, or driving any other kind of 
mechanism; and, furthermore, there ought to be no 
difficulty in modifying such a standard so as to make it 
applicable to the peculiar conditions of service required 
in any individual case. If a revision of the work of 
the two committees referred to should be undertaken, 
I would not advise changes in the substance of 
their recommendations ; for these, so far as I know, are 
acceptable to the Society. What I do suggest, is that 
the whole matter of engine — be brought into one 
uniform system, with suitable modifications adapting it 
to individual requirements ; and publish the report or 
code, whatever it may be called, in one comprehensive 
document. If this were done, the Society would have 
simply two standard systems of making steam power 
tests ; one relating to boilers, which, at the date of writ- 
ing, is about to be submitted in the form revised by the 
committee of 1895 for the consideration of the Society, 
and the other relating to engines. The subject of steam- 
plant tests would then be in such shape as to be most con- 
venient for the use of members and others interested, and 
it would be of increased value to colleges, who, as I 
understand, regard the Society’s reports as valuable stan- 
dards of reference in the instruction of students. 

The principal data required for an efficiency test of a 
steam engine are the weight of steam consumed and the 
amount of power developed. These two elements of 
data are fundamental, whatever the > i of engine, and 
whatever the class of work performed. It is evident, at 
the outset, that a system of “ testing applicable to 
all engines would be a method of determining these quan- 
tities. Consequently, the proposed standard would relate 
primarily to these two things, and to the expressions of 
efficiency derived therefrom. : 

If for the moment we pass by the steps required to 
obtain the necessary data, and take up the problem of 
Lringing into uniformity the methods of reporting the 
results obtained from different classes of engines, the 
subject arranges itself ina simple manner. The desired 
uniformity will be secured if the tabular summary of 
results is expressed in two sections: the first section 
dealing with such data as apply to the working of the 
steam in the cylinders, apart from the peculiarities of the 
service which the engine performs, and the second section 
giving the data and results pertaining to the special in- 
dividual work. Following out this scheme more in detail, 
the first section of the tabular report would contain all 
the data of measurements of feed water, of steam used by 
the jackets and re-heaters, if these were employed, the 
quality of the steam, the weight of steam used by the 








auxiliary apparatus, and all the dataof the various pressures, 
temperatures and speed relating to the work of the en- 














JuLy 22, 1898.] 


ENGINEERING. 


117 








gine, including the pressures and other data obtained from 
the indicator cards. It would give the horse-powers de- 
per) oy the weight of steam consumed by the engine 
and by the auxiliaries in a unit of time per unit of power, 
the deductions from an analysis of the indicator diagrams, 
and the total number of heat units consumed in a unit of 
time per unit of power. It would also present the stan- 
dard decided upon for the expression of efficiency. 

The second section of the tabular report would vary 
with each class of engine. In this section there might 
be five subdivisions, one applying to each main class of 


engines. 

The classes which suggest themselves to me are as 
follows : 

1. Factory engines, or engines employed in the pro- 
duction of power in general. 

2. Pumping engines. 

3. Locomotives, (a) shop tests ; (b) road tests. 

4, Engines employed in generating electricity. 

5. Marine engines. 

The author then cited the various data required 
under each head, and in referring to the quantity 
of work the steama performs, naturally came to the 
question of the indicator, its method of application, 
its calibration, the manner of reading its cards, 
&c. He called attention to the fact that there was 
no accepted method of calibrating the indicator 
springs, and concluded by saying his desire was to 
call the attention of the Society to this matter in 
hopes of promoting action in the line indicated. 
This paper was followed by one similar to some 
extent, and the two were discussed together. The 
second paper on the same subject was called 
‘* Extension of the Standard Uniform Methods of 
Conducting and Reporting Steam Engine Tests,” 
by Mr. Bryan Donkin, of England. 

This distinguished author thought the United 
States had done more work on this question than 
any other nation, and that this Society had been 
particularly active. He advocated uniformity in 
different countries. The methods of this Society 
as to tests of steam boilers, locomotives and pump- 
ing, had raised it in the estimation of the engineer- 
ing world wherever English is spoken. He desired 
France and Germany should be equally well 
informed. He would extend the tests to marine 
and factory engines, also to mill and agricultural 
engines, to quick-running steam motors for 
electrical work. He named further, rotary engines, 
steam road carriages, and gas and oil motors, and 
advocated the use of uniform blank forms for record, 
and the translation into French and German of 
these forms and the instructions for their use as well 
as their adaptation into the metric measures. He 
stated that the Institution of Civil Engineers had 
at his suggestion taken this matter up, and gave 
the results of their action in two appendixes which 
were read before that body this winter, and need 
not be introduced here. The discussion showed 
the views of Mr. Barrusand Mr. Donkin were those 
of most present, and the council was requested to 
refer this matter to a committee of five. 


(To be continued.) 





NOTES. 
Tue E1ent-Hovurs Day. 

Ir will be remembered that at the outset of the 
great engineering strike and lock-out of last year, 
the Amalgamated Society of Engineers published 
long lists of London firms who had accepted the 
eight-hours system, and had commenced to work 
under it. There certainly were many shops where 
the system was accepted, and if their importance 
had been at all proportionate to their numbers, the 
matter would have been settled as far as the 
Metropolis was concerned. Some of the masters 
went so far as to write to the papers and 
declare that they found no reduction in the 
amount of work turned out, and to assert that 
they were completely satisfied with the new 
arrangement. It would be exceedingly interesting 
to learn if they still abide by that opinion. Of 
course, in many cases the concession was only made 
conditionally that the men were successful. Many 
employers preferred to sit on the fence rather than 
descend into the arena and take part in the struggle. 
They let others bear the burden of the fray, pur- 
chasing immunity for themselves by supplying the 
strikers with funds to carry on the contest. ‘When 
the matter was settled these employers naturally 
reaped their share of the victory, and reverted to 
the nine-hours day. But what of the others who 
had yielded without conditions? As far as we 
have been able to learn they have practically all 
gone back to the old hours; we should, however, 
be glad to know if there are exceptions. Certain] 
there ought to be, for it is unreasonable to wor 





men nine hours, if eight hours will do equally well. 
If the masters who welcomed the eight-hours move- 
ment have since found out that they decided on 
insufficient evidence, they owe it to the trade to 
give to the fact as much publicity as they did to 
their former ill-considered opinion. Perhaps they 
will write us on the subject. 


THe Erscu Exectric Power TRANSMISSION. 

An interesting installation of electric transmis- 
sion of water power has recently been completed 
by the utilisation of the River Etsch for the benefit 
of the townsof Bozen and Meran. The sources of 
the Etsch are at a great height above the Reschen 
lake, which is situated some 5200 ft. above the 
level of the sea. At the place where the installa- 
tion in question has been erected, the fall of the 
river is 630 ft. over a distance of about a mile and 
a half. So far 6000 horse-power have been utilised, 
and a similar quantity can be made available at the 
second fall. The power will be used for electric 
light, at an extremely cheap rate, for industrial 
purposes, probably electric railways, &c. The 
course intu which the water is conveyed has a 
length of about 1000 ft. ; a tunnel has been made 
through the rocks of 1730 ft. in length, and at the 
end of this is a reservoir, with a capacity of 1335 
cubic metres. From here the power conduit, 12 ft. 
in diameter, has been blasted almost vertically in the 
rock ; it ends in a chamber, from whence two steel 
tubes, about 5 ft. in diameter, lead to the turbines. 
The tubes are for a length of 110 ft. inserted in the 
rock and laid in concrete. From each tube three 
outlets lead the water to turbines, which are after 
the Portial Girard system, and of 1000 horse-power 
each at 320 revolutions, the consumption of water 
being 1.4 cubic metre per second, with a utilised 
fall of about 230 ft. The dynamos are direct- 
coupled with the turbines, and generate currents 
of 10,000 and 3600 volts. The connection with 
Bozen has a length of 22 miles, and the one to 
Meran of three miles. They are overhead, sup- 
ported by 33-ft. high poles, and with tension of, 
respectively, 10,000 and 3600 volts. On entering 
Meran the current is conveyed through two cables 
to the distributing station, from whence it, by 
means of underground high-tension network, is con- 
veyed to the transformers and reduced to 115 volts. 
The same is the case at Bozen, where the current, 
however, first is reduced from 10,000 to 3600 voits. 
The cost of the whole installation amounts to about 
1,500,000 florins, and it is likely to prove a 
thoroughly remunerative concern. 


SHipwRECK RETURNS. 

Lloyd’s Register have just issued their quarterly 
return of shipwrecks, and as the tale of disaster 
takes a long time to come from remote seas, the 
losses included are only brought up to the end of 
December. This last quarter of the year, includ- 
ing, as it does, two winter months on the Atlantic, 
is usually heavy, and the total now recorded is 323 
vessels of 178,007 tons, but the total for the first 
quarter of last year was even greater, having been 
254 vessels of 212,094 tons. isis about a normal 
total for the December quarter, and one-fifth of 
the tonnage included is made up of vessels broken 
up or condemned. Steamers and sailing ships are 
about evenly divided in the loss list, the tonnage 
of the former being 82,548, the measurement of 75 
vessels, while sailing vessels number 248, and make 
up 95,459 tons. But it should be remembered that 
the steamer tonnage. afloat outnumbers sailing ship 
tonnage by four to one, so that the rate of loss for 
the latter is very much higher. In the Swedish 
fleet it is 4.12 per cent. of the tonnage owned, 
in the Danish fleet, 2.57 per cent.; Russian, 2.48 
per cent.; French, 2.22 per cent. ; Norwegian, 1.96 
percent.; Italian, 1.59 per cent.; and so on down to 
the United Kingdom with a rate of only0.44 per cent. ; 
which is not only the lowest, but barely a third of 
the rate of any other maritime nation, excepting 
Germany, which has a ratio of 0.98 percent. In 
steamer tonnage our rate is quite as satisfactory in 
comparison with that of other nations, in view 
especially of the great preponderance of the British 
fleet, for it works out to only 0.43 per cent. Ger- 
many has only a loss rate of 0.20 per cent., and 
the United States of 0.30 per cent. ; but all other 
maritime Powers exceed the British rate. Reckon- 
ing the whole fleets, sailing ships and steamers, 
we have a rate of 0.43 per cent.; Spain, 0.24 
per cent.; Holland, 0.30 per cent. ; Germany, 
0.38 per cent.; United States, 0.77 per cent. ; 
British Colonies, 0.85 per cent.; Italy, 1.03 per 
cent. ; Russia, 1.14 per cent. ; France and Den- 





mark, each 1.16 per cent.; Norway, 1.49 per cent. ; 
Austria - Hungary, 1.87 per cent.; Sweden, 2.24 
per cent. One half of the ships were small wooden 
or composite vessels, and only about 12 per cent. 
were of steel construction. We have said a large 
proportion were condemned or broken up: 47 of 
29,530 tons, of which 40, of 16,713 tons, were sailing 
ships ; but this is rather less than usual. Wrecks 
accounted for more than half—182, of 97,506 tons, 
and, curiously enough, nearly half were steamers. 
Fifteen vessels, of 9990 tons, foundered, while colli- 
sions accounted for the loss of 27 vessels, of 16,516 
tons; two-thirds of the tonnage being that of 
steamers ; while steamers also predominate in the 
cases of burning—the total being six vessels of 5493 
tons. There were ‘‘ lost” seven vessels, of 2148 
tons ; abandoned at sea, 30 vessels, of 12,593 tons ; 
and in the case of nine vessels, of 4231 tons, 
‘* missing,” no one lives to tell the tale. 


Tue Japan Matt Surprrnc Company. 

The position of the shipping industry in Japan, 
and especially the affairs of the largest company, 
the Nippon Yusen Kaisha, or Japan Mail Shipping 
Company, have excited so much interest among 
shipping circles that, no doubt, many of our readers 
wr. to be kept informed with regard to the pro- 
gress of events. The half-yearly meeting of the 
company was held in Tokio at the end of May, the 
shareholders present numbered 2022, representing 
289,477 shares, Mr. Rempei Kondo being in the 
chair. The report presented to the meeting was 
much more pect on than that at the previous 
half-yearly meeting, at which it was distinctly 
shown that the company had been too hasty in 
some of its proceedings, and had started foreign 
lines before it had ships qualified to earn the 
Government subsidy under the law for the En- 
couragement of Navigation. The difficulty now 
seems in great part to have been overcome, if we 
are to judge from the report presented to the last 
meeting, the substance of which was as follows : 
The traffic in the home service, and that along the 
coast of Eastern Asia, was not prosperous during 
the earlier of last term, owing to the general 
depression in trade ; while towards the end of the 
term the steamers of the company were busily 
engaged in transporting rice, the introduction of 
which was carried on very extensively at that 
time. The traffic by the European line proved 
lucrative, steamers on the service being always 
laden with full cargoes. Ten new steamers 
for the European service, which had been ordered 
to be built in England, were finished, with 
one exception, which was expected in two months 
from the date of the meeting. They had all ob- 
tained certificates for the Government subsidy, 
being found in conformity with the provisions of 
the Navigation Encouragement Act. The traffic 
on the American and Australian lines is gradually 
gaining ground, although the cargoes for these 
ships are still somewhat small. It is expected, 
however, that the trade will soon increase, as the 
goods ready for import from these parts are varied 
and abundant, lead and wool being the — 
cargoes to be imported from Australia ; and cotton, 
flour, timber, paper, rails, &c., from America. The 
company had found it necessary to raise the rate 
of freight, owing to the growing rise in the price of 
commodities, especially of coal, and the directors 
took credit for having managed the office and the 

eneral business with the greatest possible economy. 
They were thus able to make a very favourable 
financial statement for the period under review, the 
figures standing as follows : 


Yen. 
Gross income ... 6,586,214 
Total expenditure 5,695,466 
Balance (net profit) ... ey gai 890,748 
Brought forward from last account 45,647 
Total FR ban ike PPP 936,396 
This was disposed of in the following manner : 

Yen. 

To reserve fund ... sf debe, aitat 44,537 
To bonuses to directors and auditors 17,800 
To dividend (8 per cent. per annum) 748,000 
Carried to next account itt a 126,058 


The accounts seem to have pleased the shareholders, 
as they unanimously passed them, besides votin, 

handsome sums to the families of officials who had 
died. The resolution for the election of a chief 
director in place of the late Baron Morioka led to 
a rather animated discussion, and it was ultimately 
decided to postpone the election- until the next 
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general meeting. On the conclusion of the ordi- 
nary meeting, a special one was held, at which it 
was agreed, without a division, that the share- 
holders of the company be limited to Japanese 
subjects, and that shareholders should not be 
allowed to hold shares anonymously. These 
amendments of the articles of association were 
necessary on account of the fact that no company, 
including foreigners among its shareholders, is 
eligible to receive subsidy according to the provi- 
sions of the Navigation Encouragement Law, and, 
moreover, in order to prevent the transference to 
foreigners of shares which were held anonymously. 
In all their legislation it is very evident that the 
Japanese are determined to prevent foreign capi- 
talists from obtaining a controlling influence in any 
of their national concerns. 








EARLE’s SHIPBUILDING AND ENGINEERING COMPANY, 
LimitED.—We are requested to state that, in conse- 
quence of ill health, Sir Krederick Seager Hunt, Bart., 
has resigned his seat on the board of this company. 





Waces In New Soutn Watks. —A considerable amount 
of useful information relative to labour and wages in New 
South Wales is contained in a recently published report 
on the working of the Factories and Shops Act in that 
colony. The average wages are, as a rule, higher than in 
the United Kingdom, but they represent the earnings of 
skilled workers generally, the remuneration for unskilled 
labour, of which there is invariably a aera 
being the same as in older countries. The eight-hours 
system is general in the mechanical trades, but there is 
no legislative restriction, except in the case of women and 
young persons. The current rates of wages in different 
trades are as follow: Brick works, 30s. to 55s.; cement 
works, 30s. to 52s.; joiners, 36s. to 60s.; turners, 30s. to 
60s.; carvers, 38s. to 63s.; lime-burners, 40s. to 48s.; 
marble and stone masons, 30s. to 65s.; bricklayers, 48s, 
to 54s.; modellers, 603.; quarrymen, 40s. to 45s.; sawyers, 
30s. to 60s.; strikers, 25s. to 40s.; ironfounders, 35s. to 
50s.; ironmoulders, 36s. to 70s.; blacksmiths, 303. to 
60s.; furnacemen, 30s. to 46s.; boilermakers, 36s. to 
60s.; coppersmiths, 50s. to 63s.; tinsmiths, 30s. to 63s.; 
plumbers and gasfitters, 30s. to 63s.; wireworkers, 26s. to 
633.; brassfinishers, 36s. to 63s.; shipwrights, 48s. to 72s.; 
boilermakers (shipbuilding), 50s. to 68s. ; ship joiners, 
48s. to 60s.; sailmakers, 25s. to 60s.; cabinetmakers, 30s. 
to 56s.; French polishers, 40s. to 603.; gas stokers and 
firemen, 428. to 58s.; box and packing-case makers, 30s. 
to 50s.; coopers, 35s. to 60s. These are only a few of the 
trades and occupations enumerated, still they suftice to 
give a general idea of the average rates of remuneration. 
As a rule, the mechanical trades are those in which em- 
ployment and wages are most ym but in these the 
supply of labour is generally equal to the demand, while 
in others it is too often largely in excess. 





Cowper-CoLrs’ REGENERATIVE ELEcTRO-ZINCING PRo- 
cess.—The first care in electro-zincing is to have a 
properly prepared surface ; all traces of grease and rust 
must be removed. he grease is usually removed by 
immersion in a caustic soda solution, about 4 lb. to the 
gallon of water, or, on the other hand, the grease and 
the scale are removed by sand-blasting. The more usual 
ig ay for removing the scale and oxide, but not the 
yest, is to place the ironwork to be zinced in a hot pickle 
solution containing about 1 per cent. of commercial sul- 
phuric acid. The chief difficulty hitherto experienced 
in the electro-deposition of zinc has been to keep the 
electrolyte in working order, as zinc anodes, whether 
cast, rolled, or amalgamated, or in the form of granula’ 
zine, fail to keep the solution up to its normal strength. 
This difficulty es been overcome in the Cowper-Coles’ 
regenerative process by the use of zinc dust, which usually 
contains 97 per cent. of metallic zinc. The zine dust of 
tultz is a greyish amorphous substance, and must not be 
confused vith zinc oxide. It is obtained as a sublimal 
product in the flues of the zinc-smelting furnaces. The 
zinc dust is placed in regenerating tanks, mixed with fine 
coke or sand upon perforated gri is about half way down 
the tank, so as to form a filter bed. Any free acid 

resent in the electrolyte in passing through the filter bed 
is neutralised. If the zinc dust is allowed to get into the 
electrolyte, it is found to increase the electrical resistance. 
A zine sulphate solution containing 12.59 per cent. acid, 
after passing through a filter bed containing 10 per cent. 
zinc | mar was found to contain only .68 per cent. of free 
sulphuric acid. In this way the solution can readily be 
kept up to its normal state, and quite free from impurities 
in suspension, which has been found to be one of the 
chief causes which lead to the formation of zinc sponge. 
The regenerating tanks are connected to the depositing 
vat by a system of piping, the electrolyte flowing into the 
bottom of the depositing tank by gravity, the lighter 
liquid being drawn off over a sill at the end, or in the 
corner of the vat. One tank discharges the regenerated 
solution whilst the other is being filled by a small rotary 
pump. This arrangement is used in a plant recently 
erected for Mr. Peter Brotherhood. e electrolyte 
is composed of 40 oz. of zine sulphate to the gallon of 
water, and has a specific gravity of 1.1770 (= 19 per 
cent. of crystallised zinc sulphate). The anodes are made 
of lead, and the current density is 17 amperes — square 
foot, the electromotive force at the termin of the 
generator being 6 volts. te pease is provided, so that 
the solution can be circulated without having to pass 
through the regenerating tanks. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Pig-Iron Markct.—There was only one session 
of the pig-iron warrant market last Thursday, business 
being suspended after the forenoon meeting until yester- 
day (Tuesday). About 5000 tons changed hands, and 
Scotch and Cleveland gained 3d. per ton, while hematite 
iron sooppen 4d. per ton. The cessation of business was 
due to the return of the Glasgow Fair Holidays, which 
affect a very extensive area of country. The following 
were the settlement prices : Scotch iron, 45s. 104d. ; Cleve- 
land, 40s. 3d.; Cumberland and Middlesbrough hematite 
iron, 50s. 104d. and 50s. 74d. per ton respectively. Business 
was resumed on Tuesday forenoon in the pig-iron warrant 


market, but there was very little doing. The tone was | }, 


firm, however, and on the sale of about 6000 tons, Cleve- 
land rose 4d. per ton, and Cumberland hematite iron 14d. 
per ton. Scotch was unchanged in price. In the afternoon 
other 5000 or 6000 tons of iron were dealt in. Scotch and 
hematite iron both gained 3d. per ton. The settlement 
prices were 46s., 40s. 3d., 51s., and 50s. 74d. per ton. 
At to-day’s forenoon market sellers were rather scarce, 
and prices were very firm. About 8000 tons of iron 
were dealt in, and tch and Cleveland rose 14d. per 
ton, and Cumberland hematite iron 3d. per ton. The 
market continued firm in the afternoon, and on the pur- 
chase of other 7000 or 8000 tons, Scotch and Cleveland 
iron made another 4d. per ton each. The settlement prices 
were 46s. 74d., 40s. 6d 51s. 3d., and 51s. per ton. The 
market quotations for No. 1 makers’ iron are as follow: 
Clyde, 51s. per ton ; Gartsherrie and Calder, 51s. 6d. ; Sum- 
merlee, 52s. 3d.—the foregoing all ship at Glasgow ; 
Glengarnuck es at Ardrossan) and Shotts (shipped 
at Leith), 52s.; Carron (shipped at Grangemouth), 52s. 
a. There are still 81 furnaces in blast throughout 

tland, as compared with 80 at this time a year ago; 
and of these 42 are agg on hematite iron ore, 33 are 
making ordinary iron, and six are making basic iron. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 328,298 tons last night, as against 
328, 428 tons —— week, so that there was a reduc- 
tion during the past week amounting to 130 tons. 


Finished Iron and Steel.—The stoppage of the finished 
iron and steel works in the Glasgow district and through- 
out Lanarkshire is very complete. On this occasion the 
works will have holiday for a shorter time than usual, as 
finished material is much in uest. The prices are 
firmly maintained and the demand is exceedingly brisk. 
It is just possible that the price of steel will soon go up a 
little. At a number of the steel works the plant is getting 
overhauled just now, while at Messrs. Colville and Sons’ 
Dalzell Steel Works, Motherwell, there is a very complete 
outfit in progress. 


Glasgow Copper Market.—Copper was sold last Thurs- 
day to the extent of 25 tons, and the price gave way 
ls. 3d. per ton. At yesterday’s forenoon market some 
50 tons of copper were disposed of, and, compared with 
the price ruling at last Thursday’s close, the price showed 
a drop of 12s, 6d. per ton. In the afternoon the price 
fell other 1s. 3d. per ton, and without any business pass- 
ing. There was no | in copper this forenoon, and 
prices were unchanged. The market continued idle in 
the afternoon, and prices remained unchanged. 


Contract for Four Large Steamers.—Messrs. Scott and 
Co., Greenock, have contracted to build for Messrs. 
Alfred Holt and Co., Liverpool, four of the six large 
steamers which it was lately announced that the company 
were intending to add to their fleet. It is expected that 
the other two have gone to Belfast. The builders have at 
present in course of construction for the owners four 
steamers. Those just ordered are to be vessels of 7500 
tons each. 


The Post of Engineer for the 1901 Glasgow Exhibition. 
It is recommended that Mr. Thomas Young, consulting 
engineer, Glasgow, should be appointed to the post of 
engineer and electrician for the forthcoming Exhibition 
inGlasgow. Mr. Young was engineer to the Glasgow 
Exhibition of 1888, as well as those of Edinburgh and 
Newcastle. The remuneration is stated at 100/. for 1898, 
200/. for 1899, 500/ for 1900, and 6007. for 1901—the last 
payment to cover the completion of the duties. 


Siaty-Nine Steamers Constructing and no Sailing Vessels. 
—At the present time there are 69 vessels under construc- 
tion in Greenock and district shipyards, and not one of 
them isa sailing ship. Last year at this time only 43 
vessels were on hand, and seven of them were sailers. 


Acetylene Gas at Cowdenbeath.—The Cowdenbeath Gas 
Company, Limited, have unanimously resolved to adopt 
acetylene gas, and the contract for converting the present 

lant and supplying generators has been secured by the 

ome and Colonial Acetylene Gas Company. The gene- 
rators contracted for is the company’s royal standard non- 
automatic type. Gas made by generators of the kind 
gives off no fumes while burning. 


New Shipbuilding Yards on the Clyde.—A couple of 
new shipbuilding yards are talked of for the Clyde. 
The owner of Kelvinhaugh slip is credited with having 
secured ground at Scotstoun for a new yard, and it is re- 

rted that, in consequence of a dispute with the Sunder- 
and Corporation with reference to roads through their 
works, Messrs. Doxford and Sons are threatening to re- 
move their shipyard and engine works from the Wear to 
the Clyde. Their solicitor writes that some works on 
sale on the Clyde have been offered to them, and if they 
accept it may result in the removal. The Doxfords are 
very es ipbuilders on the Wear. The output in 
the first half of the present year was over 16,000 tons. 





The works mentioned are no doubt those of Napier, 
~—. and Bell, whose yard is in the market for 


. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was very small, many of the market habitués 
being away holiday-making. The tone of affairs, how- 
ever, was most cheerful, and a fair amount of business 
was transacted. No. 3 g.m.b. Cleveland pig iron sold at 
40s. 6d. for prompt f.o.b. delivery, and that price was 
generally quoted. A ay few inquiries on forward 
account were reported, but they did not lead to much 
usiness, buyers and sellers differing considerably in their 
ideas as to prices ahead. A few lots of No. 3 were dis- 

sed of at 41s. for late summer and autumn delivery. 

he other qualities of pig were steady. No. 1 was 
42s. 6d.; No. 4 foundry, 39s. 6d. ; No. 3 was 38s. 3d. to 
38s. 6d. ; and white 37s. 9d. to 38s. Middlesbrough war- 
rants were steady at 40s. 34d. cash buyers. East coast 
hematite pig was in pretty good demand, and about 
51s. 6d. was the price for early delivery of Nos. 1, 2, 
and 3. Middlesbrough hematite warrants were not 
quoted. Spanish ore was unsettled, dealers hesitating to 
enter into contracts until they see what result the war is 
likely to have on the trade. Rubio was nominally 14s. 3d. 
ex-ship Tees. Tio-day’s market was very strong and war- 
rants advanced, but prices for makers’ iron, though the 
tendency was upwards, were hardly quotably changed. 
Middlesbrough warrants stiffened to 40s. 5d. cash buyers. 
Middlesbrough hematite warrants were 51s. cash buyers 
with sellers at 52s., and there was nothing doing in them. 


Manufactured Iron and Steel. — There is very great 
activity in the manufactured iron and steel trades. In- 
quiries concerning new orders are numerous, and some 
producers are so full of work that they have been unable 
to accept orders for early delivery. Prices for all descrip- 
tions are very strong. The demand for shipbuilding 
material is particularly good. The following are about 
the market rates: Common iron bars, 5. 7s. 6d.; best 
bars, 5/. 17s. 6d.; iron ship-plates, 5/. 12s. 6d.; iron ship- 
angles, 5/. 7s. 6d. to 5/. 10s.; steel ship-plates, 5/. 18s. 9d. 
to 61.; and steel ship-angles, 5/. 15s.—all less the customary 
24 per cent. discount for cash. 


The Coal and Coke Trade.—This week there has been 
some scarcity of coal, and it has caused bunkers to rise. 
Prices are irregular. sa to as much as 12s, has been 
asked for unscreened bunkers delivered this week. There 
isa very full demand for gas coal, and quotations are 
stiff. ousehold coal very dull. Coke is steady in price, 
and the local demand more than counterbalances the 
falling off in shipments. About 14s. 3d. is the figure for 
good blast-furnace qualities delivered at Tees-side fur- 
naces. 








THE TREATMENT OF SEWAGE.—We have been asked to 
mention in connection with the Note on ‘‘Hyslop’s 
Method of Treating Sewage,” published on page 85 ante, 
that the ammonia expelled from the liquid during sterlisa- 
tion forms a valuable residual production of the process, 
and that a large Bp ge of the 50/. per day expenditure 
is recovered by the sale of sulphate of ammonia. 


THe Late Mr. W. Betx.—Mr. W. Belk, formerly 
engineer to the Hartlepcol Port and Harbour Com- 
missioners, died at his residence, Hertnesse, on Saturday 
last, the 16th inst. Mr. Belk, who was only 49 years of 

e, was the fourth son of the late recorder of Hartlepool, 

r. T. Belk; and .he was educated at the Royal in. 
caster Grammar School. Upon completing his education, 
he entered the establishment of Messrs. T. Richardson 
and Sons, of Hartlepool. After a few sea voyages, he 
was appointed engineer to the Hartlepool Port and Har- 
bour Commissioners 25 years since, on the resignation of 
his brother-in-law, Mr. Hawkins. He carried out the 
completion of the new breakwater, the improvement of 
the lighthouse, the dredging of the port approaches, and 
other works.—Mr. G. A. Dean, another provincial engi- 
neer, has died at Pattishall, N Srdhemmhenihiee, at the age 
of 84. Under the superintendence of the Prince Consort, 
Mr. Dean laid owt the Royal model farm at Osborne, and 
he was the author of a number of works on agricultural 
topics. 





LANCASHIRE, DERBYSHIRE, AND East Coast RalL- 
way.—The maintenance of a further portion of this line— 
viz., the section between Chesterfield and Langwith—has 
been taken over from the contractor, and the whole of 
the railway at present opened for traffic is now main- 
tained by the proprietary company. The net revenue 
for the half-year amounted to 13,643/., against a net 
revenue in the six months ending June 30, 1897, of 71361. 
The completion of the Beighton branch, which is now 
extended to the Midland Railway at Beighton, and the 
construction of the Sheffield District Railway, will give 
the company access to Sheffield. Every effort is being 
used to push on these works, and to open them for traffic 
at the earliest ible date. It will be remembered that 
it was part of the origina] scheme of the Lancashire, 
Derbyshire, and East t Railway to have access to 
Sheffield, and when this is obtained a considerable in- 
crease of revenue is confidently looked for. Progress has 
been made by the Great Northern Railway Company with 
the extension of its Leen Valley line, to join the com- 
pany’s system at Langwith. By the exercise of its running 

wers over this line, access will be obtained by the 

cashire, Derbyshire, and East Coast Railway to 
several of the Leen Valley collieries. ~ 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, hiage we; 

Shefiield and the Electric Light.—The decision of the Com- 
mittee of the House of Lords to the preamble of the 
Bill promoted by the General Electric Light and Power 
Distributing Company has caused very considerable 
anxiety to the Corporation of Sheffield, They have now 
a Bill passing through Parliament authorising them to 
purchase the undertaking of the Sheffield Electric Light 
Company at a cost of 220/. for each 100/. of the company’s 
capital. The new company are seeking power to come 
into Sheffield, lay down mains, and so forth, and thus be 
in a position to compete with the Corporation in the 
supplying of light and power. An astonishing fact is 
that some Sheffield people who are likely to become lar, 
consumers are signing petitions in favour of the Bill. 
The measure comes up for second reading before the 
House of Commons on Thursday, and it will meet with 
the most vigorous opposition from members who can 
be reached by the Association of Municipal Corpora- 
tions. 


Canal Construction in South Yorkshire. — The canal 
which is being constructed to connect the Sheffield and 
South Yorkshire Navigation with the Aire and Calder 
Canal is being pushed forward as rapidly as possible. 
Some progress has been made with the works at the 
Sykehouse end beside the Goole Canal, and when com- 
pleted it will serve as a basin for boats coming down the 
canal with materials for the aqueduct, which is to carry 
the River Went across the canal. The total length is 
54 miles, and it will join the Sheffield and South York- 
shire Canal at Fishlake. This new waterway will very 
much lessen the distance between Sheffield and the sea, 
and will open up direct water communication with Goole 
at all states of the tide. The present route is only navi- 
gable at high water. Among other advantages which 
the canal will bring to Goole is that the compartment 
boat system now in operation from the West Ridin 
collieries to Goole will then be applied to the Sout 
Yorkshire pits—a method that has a great advantage 
over the railway system. 


The Great Central Railway.—The work of constructing 
the above railway has made such good progress that 
Monday next has been fixed for opening the line for the 
conveyance of coal for the Metropolis from the York- 
shire collieries from which the parent line—the Man- 
chester, Sheffield, and Lincolnshire Railway—has been 
accustomed to collect fuel for transmission by way of the 
Midland Railway and Great Northern Railway systems 
to London. The traffic is not expected at first to be very 
heavy; but it will grow as the busy coal trade season 
comes on. 


The Strike of South Yorkshire Pit Lads.—The strike of 
pit lads at several large collieries in South Yorkshire has 
caused much inconvenience and considerable loss alike to 
owners and thousands of men. The lads gee to have 
been well organised, and they have acted with much 
determination. Many of them have been summoned 
before magistrates, and have been fined and ordered to 
pay damages. They are contending for better pay and 
more strict classification, and the subject will come before 
the South Yorkshire Coalowners’ Association on Friday. 
The lads belong to no association, and they are practic- 
ally amenable to no discipline, and the mischief they are 
able to do is very serious. 


Iron and Steel.—The utmost activity continues to pre- 
vail in the heavy branches of trade. Some firms engaged 
in the production of large marine work, steel castings, 
and similar material, are so full of orders that they are re- 
fusing to quote prices if deliveries are required in a reason- 
able time. The demand for shot and shell is for the 
present only quiet, and manufacturers of the more expen- 
sive projectiles feel that they are scarcely being treated 
with consideration by the Government authorities. They 
have put down expensive machinery, they have organised 
a special staff of highly skilled artisans for the production 
of these projectiles, and for the time being orders for 
them are being withheld. The machinery is practically 
idle, and the men have to beemployed on inferior work, 
as, if discharged, they could not, perhaps, be replaced 
when required. It is certain these munitions of war will 
be needed for the fitting out of the battleships now being 
built, and it would be a great convenience if their manu- 
facture could be gone on with at leisure instead of the 
orders coming in with a rush at the last moment. 


_ The South Yorkshire Coal Trade.—The collieries work- 
ing that produce steam coal are very full of work, partly 
to supply the home demand and also for export. The 
consumption at the large iron and steel works is still very 
large. All kinds of engine fuel is in full request, and 
ag are firm. In house coal there is not so much doing, 

ut the trade is not quieter than is usual at this period of 
the = The coke trade is still very brisk, and prices 
are high. 








Witminecton.—The Harlan and Hollingsworth Com- 
pany, Wilmington, has a good deal of work in hand. The 
torpedo-boat destroyer a now building in this 
yard, and which will be the largest vessel of the kind in 
the United States Navy, is about 30 per cent. completed. 
The steamer Tennessee, in course of construction for the 
Old Bay Line, running out of Baltimore, is receiving the 
woodwork. A large tugboat, the Valley Forge, for the 
Philadelphia and Renting Railroad Company, and a 
small tugboat for the Standard Oil Company, are also 
well under way. There is further, in course of construc- 
tion at the yards a large flat-plate keel steamer for the 
Me ig Carolina Chemical Company, to be known as the 
8. T. Morgan. The company is adding considerably to 
ts machine-shop equipment, 








NOTES FROM THE SOUTH WEST. 


Cardiff.—In consequence of the continuance of the 
great strike in the South Wales coal trade, prices have 
shown a hardening tendency, it being feared that some 
weeks will still elapse before a settlement of the lament- 
able conflict is arranged at. The best steam coal for 
August delivery has n making 21s. 6d. to 23s. 6d. 
per ton. The house coal trade has shown no appre- 
ciable change. There has been a steady inquiry for 
patent fuel, and an average business has been passing in 
coke ; foundry qualities making 20s. to 21s. per ton, and 
furnace 18s, to 19s. per ton. 


Porthcawl Sewerage.—The sewerage scheme adopted by 
the Porthcawl District Council has been completed, so 
far as the laying of the drains is concerned. The con- 
tract was for 7900/., but variations in the work, arising 
from alterations of levels, will probably involve a con- 
siderable amount for extras while the cost of sewage 
a my connections with the houses to be served by the 

rains, &c., has still to be provided for. 


Monmouthshire Coal for the Navy.--The Lords of the 
Admiralty have pla another contract with Messrs. 
T. Beynon and Co., Limited, for the supply of a further 
quantity of Newpert-Abercarn coal. 


Exeter and Teign Valley Railway.—Cn Saturday there 
was an inspection of this partly-completed line by the 
local committees formed at Exeter and Chudleigh. The 
Exeter contingent drove to Leigh Cross by brake, and 
then walked to the spot where the Christow station 
will be erected, passing through a long cutting and over 
the first bridge. They were then joined by their Chud- 
leigh colleagues, who travelled by rail to Ashton, which 
is about 14 miles distant. The party were received by 
Mr. J. Dickson, of Messrs. J. and J. Dickson, the con- 
tractors, and Mr. J. Hamlyn Dickson, the contractors’ 
engineer. Mr. Bluett, the company’s engineer, accom- 
panied the Exeter committee. 


London and South-Western Ratilway.—A_preliminary 
inspection was made on Monday of a new line which is 
to extend the London and South-Western Railway system 
from Holsworthy to Bude. Arrangements have been 
made for the formal opening of the extension in the first 
week of August. The district to be opened up is on the 
Atlantic coast, and, apart from its natural attractions, it 

s five golf links. It is intended to establish a 
service of fast trains from Waterloo. 


Devonport Dockyard.—The superintending engineer at 
Devonport has been informed that the Navy Estimates 
for next year will make provision for an expenditure of 
43,0002. on the erection of new, and the repair of a 
buildings in the yard. The amount is to be distribute 
as follows: Dockyard, 28,0002. ; a 75002. ; Dock- 
yard Ordnance Stores, 40007. ; Royal Naval Engineering 
College, 35007. 

The ‘‘ Lynx.” —The Lynx, to o-boat destroyer, is to 
have a new type of internal feed-pipe fitted to one of her 
boilers for experimental purposes. If the results are 
satisfactory, similar fittings will be applied to other 
vessels of the type, with a view to overcoming the diffi- 
culty hitherto experienced in the feeding of the boilers 
when the vessels are kept steaming for any length of time 
at a high rate of speed. 


Electrical Power in Bristol.—Arrangements have been 
made for driving and lighting the works of the Bristol 
Wagon and Carriage Works Company, Limited, at 
Bristol by electricity. The directors have adopted the 
three-phase system. The aggregate force of the motors 
will be 220 horse-power. A saving of 1000/. per annum 
is expected to be effected by the arrangements contem- 
plated. 

Sanitation in the West.—The members of the western 
branch of the Sanitary Inspectors’ Association assembled 
at Exeter on Saturday for the annual meeting, luncheon, 
&c. Ata meeting for the reading of papers, the Deputy 
Mayor of Exeter said he had seen that the first sanitary 
inspector was appointed at Hull in 1848. In suggesting 
the public benefit which had resulted, he said that, while 
the average death rate per 1000 of the oo gece of the 
country was 20.9 in 1876, it was 18.7in 1895. Dr. Smith, 
in commenting upon these figures, said that the difference 
between the average death rate for the 20 years from 
1876 to 1895 and the average death rate of the — 
30 years represented a saving of more than 1,500,000 
lives. Mr. D. Cameron, Exeter city surveyor, read a 
paper on ‘‘ Sewage Treatment.” e spoke of the 
septic tank and filter bed system of sewage disposal, and 
said he thought that — could not be satisfactorily 
disposed of by irrigation. The ideal conditions of sewa 
disposal were plenty of fall, works which would purify 
the sewage to enable the effluent to be dinchaantlh into 
the water courses, and a sufficient area of well-drained 
sandy loam land, so that the land could relieve the works 
and the works the land. 

The ‘* Collingwood.”—The Collingwood, line-of-battle 
ship, which has just been refurnaced at Devonport, had a 
steam trial off Plymouth on Monday. In consequence of 
the large quantity of north country coal in the ship’s 
bunkers, the results were not nearly so high as would have 
been obtained under ordinary conditions; but on the 
recommendation of the chief engineer of the dockyard, 
the trial was, under the circumstances, accepted as satis- 
factory. For the four hours the vessel was under weigh, 
the mean results were: Steam in boilers, 82 lb. ; vacuum, 
starboard, 27 in.; port, 25.0 in.; revolutions, starboard, 
80.8 ; ~~ 80.5 ; indicated horse-power, starboard, 2721, 

rt, 2818—total, 5539; air pressure, 4.9 in. ; speed, 15 

nots per hour. 





a special meeting on Friday, when it was announced that 
two tenders had been received for the construction of a 
new high-level reservoir at Barry, viz., Mr. J. Jevens, 
Barry, 36877. 17s. 8d.; and Mr. G. Rutter, Barry, 
34711. 15s. 7d. The latter tender was accepted. 


The ‘‘Snap” and the “ Bonetta.”—The work of re- 
boilering the Snap, gunboat, was completed at Devonport 
on Tuesday, and the vessel will now be employed as a 
tender to the gunnery school-ship Cambridge. The 
Bonetta, a vessel of the same type, will also be placed in 
Dockyard hands at Devonport next week to be re-boilered. 


The Scilly Islands.—Work in connection with the forti- 
fication of the Scilly Islands, which was recently decided 
on by the War Office, will be shortly commenced. The 
Secretary for War has accepted a tender of Mr. A. 
Carkeek, of Redruth, to erect two batteries and the 
accessory buildings at St. Mary’s. The work is to be 
completed within two years. 








ACETYLENE GaAs.-—On Thursday of last week, the 
Acetylene Gaslight, Power, and Calcium Carbide 
Company, Limited, of St. Olave’s House, Ironmonger- 
lane, and 19, Newgate-street, gave an exhibition to 
members of the press and others of the various installa- 
tions of acetylene gas illumination which they have at 
the Earl’s Court Exhibition. These are said to cover the 
largest area of any display in — at the present 
time, amounting to over 12,000 candle-power. Owing to 
the excessive amount of time devoted to what was 
modestly styled ‘light refreshments,” but which proved 
to be a very substantial dinner, and to the speeches which 
followed, there was not much opportunity ef gaining 
information as to the manner in which the gas is 
} meng by the company’s special process. After the 

inner the company visited the Exhibition and saw 
various lights burning, including what was described as a 
search light of 500candle-power. Is was stated that 1 Ib. 
of carbide will produce 5 cubic feet of gas, which will 
give 240 candle-power per hour. 


Lonpon, Bricuton, AND Soutu Coast RatLway.— 
The salient feature in connection with the past half-year’s 
working of this undertaking is the fact that the increase 
of 30,7377. established in revenue has been more than 
swallowed up by an augmentation of 49,120. in the 
working expenses. It will be seen that the growth of 
the outgoings exceeded the growth of the incomings by 
18,3832. Of this 18,383/., 12,045/., or about two-thirds, is 
at once accounted for by the fact that the cost of the coal 
and coke consumed in the locomotive department in the 
first half of this year was 82,767/., as com with 
70,7221. in the corresponding period of 1897. Fur- 
ther, the cost of the materials used in the maintenance 
and renewal of the permanent way in the first half of this 
year also increased to 50,722/. as compared with 43,936/., 
showing a difference of 67867. An increase took place 
in the company’s locomotive stock in the first half ig this 
year, nine new engines having been added, while seven 
old engines were broken up. The company is laying 
itself out for a large additional goods and coal traffic, 
40,3767. having been expended in the first half of this 
year for 320 more goods trucks, 193 more coal trucks, 
and 12 new brakes. The widening of the line between 
South Croydon and Earlswood is being pushed forward 
with energy, 55,843/. having been expended under this 
head in the first half of this year. 





Great Eastern Rartway.—It would appear from the 
half-yearly accounts of this company which have appeared 
this week, that the directors are not exhibiting much 
energy in extending the company’s relations with the 
north of England. All that was done in this direction 
during the six months ending June 30 was a subscription 
of 70,000/. in aid of the Lancashire, Derbyshire, and East 
Coast line, and a further call of 1500/7. in respect of the 
Great Northern and Great Eastern joint line. Within 
the last few days, however, running powers into Sheffield 
over the Sheffield District Railway have been conceded 
to the Great Eastern Railway by a committee of the 
House of Lords. The Sheffield District line, it may be 
observed, is a connection of the Lancashire, Derbyshire, 
and East Coast Railway, over which the Great tern 
Railway has also running powers. Four small lines in the 
old nes districts of the Great Eastern Railway— 
the Ely and St. Ives, the Ely and Newmarket, the Col- 
chester, Stour Valley, Sudbury and Halstead, and 
the Mellis and Eye—have me vested this month 
in the Great astern Railway; but with the ex- 
ception of the Ely and Newmarket, they are of little 
value. The Great Eastern Railway proposes to construct 
and work two small ay lines, upon condition that the 
Treasury finds one-half of the capital, as a free nt. 
The first of these lines will extend from Kelvedon to 
Tollesbury, a distance of miles, and the second from 
Elsenham to Great Bardfield, a distance of 104 miles. 
Kelvedon is a station on the existing Colchester line of 
the Great Eastern Railway, and Elsenham is a station on 
the Cambridge line. Notwithstanding that the Great 
Eastern Railway has made beg efforts of late years to 
develop Continental traffic from Parkeston, the results 
attained in the first half of this year were only meagre, the 
net profit being returned at 9052/., as compared with 


15,4247, in the first half of 1897. In the first half of this 
year, 131,767/, was expended by the company for addi- 
tional working stock, the number of vehicles in the coaching 


department being increased in pas Fe from 4537 to 
4648, while the number of trucks used for the conveyance 
of merchandise and minerals was increased from 19,941 to 


Reservoir for Barry.—The Barry District Council held | 20,891 
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MISCELLANEA. 


THE summer meeting of the Institution of Junior 
Engineers, of which Mr. John A. F. Aspinall (Liverpool 
and York Railway) is president, is to be held at Liver- 
001, from August 8 to 13. The president-elect is Sir 

Villiam H. White, of the Admiralty. 


The Corporation of Christiania has decided to apply 
some 22,0007. to the purchase of water-power at Nor- 
denarken, and a sum of about 70,000/. to electric trans- 
mission for the various tramways in Christiania and elec- 
tric lighting. 

M. Henri Moissan has recently succeeded in obtaining 
metallic calcium free from impurities. This he accom- 
plishes by dissolving the crude metal in molten metallic 
sodium maintained at a red heat. On cooling the 
calcium crystallises out, and is separated by treating the 
metallic mass with absolute alcohol. The crystals of 
the pure metal are white and shining, and belong to the 
hexagonal system. 

Some little time back Switzerland decided to nationalise 
its railways, the price to be paid being 25 years’ purchase, 
based on the average returns for the 10 years preceding 
the official notification to the various companies of the 
intentions of the State. It is provided in the purchase 
Act that the railroad accounts shall be kept separate from 
the other Federal accounts, so that the financial position 
of the roads can at all times be ascertained. 


A very interesting discovery has just been announced 
in a communication from Professor Nasini and Messrs. 
Anderlini and Salvadori to the Paris Academy of Sciences. 
These gentlemen have discovered in the gases given off 
from Mount Vesuvius the element ‘‘coronium,” which 
has only hitherto been recognised in the sun’s corona. A 
eculiarity of this body is that it is supposed to be much 
fighter than hydrogen, and may therefore prove even 
more difficult to liquify than this latter body, which was 
only condensed in a really satisfactory manner some few 
weeks back. 


In an interesting report on the efficiency of high steam 
pressures for locomotives, a committee of the United 
States Master Mechanics’ Association gives some data as 
to the cost of repairs for 200-Ib. and 150-Ib. engines. One 
railroad gives figures for 10 engines carrying 200 Ib. in 
service from eight to 12 months, as compared with the 
same number carrying 150 lb. in service from 10 to 15 
months as follow: thane engine, 1.32 cents 
for an average monthly mileage of 5139; low - pres- 
sure engine, 1.18 foran average mileage of 3529: aninap- 
preciable difference in the view of the committee. They 
also assumed from their information that a change of 
sressure from 150 lb. to 240 Ib. necessitated an increase 
in the weight of boiler of about 20 per cent. 


The coal production of India last year was 4,063,127 
tons, as against 1,294,221 tons in 1885. The largest out- 
put was in the Bengal Province, from whose mines 
as many as 3,142,497 tons of coal were taken. This 
is the heaviest quantity of coal taken from the Bengal 
collieries in any one year since 1880, the earliest year 
covered by the report. Next to Bengal the Nizam’s Terri- 
tory is the most productive, the coal mines in that pro- 
vince yielding 365,550 tons last year. The output in the 
other provinces was: Punjab, 92,792 tons ; Central Pro- 
vinces, 131,629 tons ; Assam, 185,533 tons ; Central India, 
124,778 tons; Baluchistan, 8876 tons; Burmah, 11,472 
tons. In Madras and the North-Western Provinces and 
Oudh no coal seems to have been secured, although in 
former years a small output figures in the returns. 


A new explosive, intermediate in power between nitro- 
glycerine and ordinary blasting powder, is described in a 
recent issue of the Zeitschrift des Oecsterreichischen 
Ingenicur- und Architekten-Vereins. The powder con- 
sists of a mixture of the nitrates of sodium and potas- 
sim with sulphur bichromate of potassium and coal tar. 
The latter constituent renders the explosive impervious 
to damp, and holds the whole together. The propor- 
tions used are as follow: Sodium nitrate, 69 parts; 

tassium nitrate, 5 parts; sulphur, 10 parts ; potassium 
Eichesmsete, 1 part ; coal tar, 15 parts. After mixing, the 

wder is compressed between warm plates, a proceeding 
= from danger, since the temperature of inflammation 
is at least 660 deg. Fahr. Taking ordinary powder as 1, 
the power of the new material is 4.9 to 7, nitro-glycerine 
being represented as 9. 


There has been a dispute between the Admiralty and 
the Exchequer and Audit Department because the former 
would not send the latter copies of all tenders submitted, 
including those not accep The Committee of Public 
Accounts, while agreeing that the Admiralty were acting 
within their statutory be pags make the following recom- 
mendation, as calculated to meet the wishes of the Comp- 
troller and Auditor-General oa the one hand, and to 
obviate the risk of undue publicity on the other, viz., 
‘That, upon special application from the Comptroller 
and Auditor-General in any particular case, the Admiralty 
should either (a) furnish a statement of the amounts of 
the several unaccepted tenders (not necessarily giving 
names) ; or, () transmit the unaccepted tenders to the 
Comptroller and Auditor-General personally, under seal, 
for his own inspection and return.” 


The 14th edition of the Directory of the Iron and 
Steel Works of the United States and Canada is of great 
interest in showing how the industry across the Atlantic 
has expanded since 1896, when the previous edition was 
published. At that date there were 469 blast-furnaces in 
operation, turning out 17,373,637 tons of pig per annum, 
the average output per furnace being thus 37,044 tons. At 
the present time the number of furnaces has been reduced 
to 420, but the capacity has risen to 19,081,587 tons per 





annum, or 45,422 tons per furnace. Coming to rolled 
iron and steel, the annual capacity has risen from 
14,763,920 tons in January, 1896 up to 17,929,850 tons in 
April last. In the same time the bonener steel capacity 
has increased from 9,602,450 tons up to 10,633,000 tons, 
whilst that of the open-hearth furnaces has risen from 
2,430,450 tons up to 3,522,250 tons. 


The new ‘‘Kornhaus” bridge at Berne has recently 
been opened for traffic, having tim commenced in Sep- 
tember, 1895. It spans, with one large and five smaller 
arches, the Aar Valley, the distance being about 1300 ft. 
The total length of the iron construction of the bridge is 
1180 ft.; the height of the carriage road above the 
average water-level is 160 ft. ; the corresponding figures 
of the Kirchenfeld Bridge (Berne having several interest- 
ing bridges) being 760 ft. and 110 ft. The gradient of 
the Kornhaus Bridge is 2.7 per cent. ; the breadth of the 
carriage road is 24 ft., and the total breadth 43 ft. The 
great arch has a span of 380 ft., and the five smaller of 
115 ft. The total weight of the iron construction is 1800 
tons, of which the great arch accounts for about half. 
The cost of the bridge proper, of which the lines are 
unusually symmetrical and pleasing, amounts to about 
80,0007. 


The famous Trollhétta Canal in Sweden will in all pro- 
bability shortly be materially extended. The authorities 
have for some time been considering the best means of 
establishing an improved connection between the large 
lake of Veuern and the sea. Two different plans have 
been under discussion, the one being a canal to Udde- 
valla ; this latter project has had to be abandoned, as the 
technical difficulties proved larger than anticipated, which 
again would entail a much too heavy expenditure. The 
other plan refers to an extension of the existing Troll- 
hétta Canal, which it is proposed to deepen so much, that 
it can be made navigable for vessels of 20 ft. to 23 ft. 
depth, whilst it can now only be passed by vessels 11 ft. 
to 12ft. deep. It is also proposed to reduce the number 
of locks. The expenditure is calculated at 31,000,000 kr., 
or about 1,720,000/., but this, it is expected, will be more 
than covered by letting of water-power for electric trans- 
mission. 


From a paper recently read before the North of Eng- 
land Institute of Mining and Mechanical Engineers, it 
would seem that no great addition to our supplies of iron 
ore can be expected from northern Norway, where 
high popes as to the presence of large and valuable 
deposits have been entertained by more than one metal- 
lurgist of note. Mr. Newbegin has spent many months 
in examining the deposits in question, and finds that in 

eneral the iron content is too small to pay for working. 
n certain cases, however, he concludes that the ores may 
be utilised if hand-picked, the iron content of the result- 
ing ore taken in bulk being thus brought up to about 


54 per cent., whilst the silica will be about 16 per cent., 
and the phosphorus about 0.25 per cent. he latter 
might perhaps be reduced by crushing and washing the 


ore. Incidentally the discussion on Mr. Newbegin’s 
paper brought to light a curious Norwegian law by 
which a mine owner is made liable for the mainte- 
nance of any employé who had been continuously 
in his employment for a period of two years or more. 
The provisions of the Act have, however, been evaded 
by the simple device of never employing a man con- 
tinuously for a period of more than two years, with the 
result that the miners are continually travelling from one 
mine to another. 


In the course of a few days—that is, at the beginning 
of August, 1898—the system of the London and South- 
Western Railway will be extended to Bude, on the 
romantic and picturesque coast of North Cornwall. The 
new line is a continuation of the branch railway from 
Okehampton to ewes ye the distance from Hols- 
worthy to Bude being 10 miles 3 furlongs. Immediately 
after leaving Holsworthy the line crosses the Deer 
Valley, over which it is carried by a lofty viaduct of nine 
arches, each of 50 ft. span, the “— from the permanent 
way to the valley being 89 ft. There being no suitable 
building material in the district, it was decided to con- 
struct the viaduct wholly of concrete, and this has been 
done with conspicuous success, the result being a hand- 
some structure, which is, we believe, the first of the kind 
in the country. The piers and arches were built with 
blocks of concrete, and the foundations and abut- 
ments of concrete in mass, the whole of the material 
won 4 made with broken stone found in the neighbour- 
hood, mixed with inland sand brought from Plymouth and 
Bideford. At Woolston there is a second viaduct of 
similar design, but this is not more than 60 ft. high, and 
the two represent a successful application of concrete 
which has never before been adopted in this country. 
There is only one intermediate station, and this is placed 
at Whitstone, about midway between Holsworthy and 
Bude. A branch line for the purposes of goods traffic 
has been laid to the basin of the Bude Canal, and another 
branch may eventually be carried at_Marhamchurch, 
within easy reach of Widemouth Bay. The railway from 
Holsworthy to Bude consists, in the first instance, of a 
single pair of rails, but land has been taken, and 
viaducts have been constructed, so as to permit of the 
introduction of a second set of metals, and the directors 
of the South-Western Railway Company are prepared to 
double the line whenever the loca uirements may 
necessitate larger provision for the trafti. The ruling 
gradient is 1 in 73, which, for North Cornwall, is com- 

atively good, and all the curves permit of fast running. 
[yer’s tablet system will be used in working while the 
line remains single, and as the heaviest type of the South- 
Western Langs 4 permanent way has been employed in 
construction, high speeds can be maintained with perfect 
confidence. Messrs. John Aird and Son are the con- 








tractors, and their work has been completed within 
18 months. The line was designed by Mr. W. R. Gal- 
braith, the consulting engineer of.the London and South. 
Western Railway Company, and constructed under his 
rsonal supervision and that of his partner, Mr. R. F, 
Sowk. the resident engineer being Mr. E. Connal. 





NIcOLAIEF¥.—The new a yard and docks now 
in course of construction at Nicolaieff will accommodate 
two line-of-battleships, three cruisers, and several tor- 
pedo-boat destroyers under construction at one and the 
same time. The company which is building the plant 
has already received a contract from the Russian Govern- 
ment for an armoured cruiser of 8000 tons, and other 
Government orders are pending. 

AmerICAN Evxectric Rattways.—An extension of the 
Milwaukee Electric Railway mpany’s system from 
Milwaukee to Wankesha Beach, Wisconsin, a distance of 
over 20 miles, which will be in operation this month, 
will give the United States the longest continuous 
electrical line in the world. Cars will sent straight 
through from Kenosha to Wankesha Beach, a distance of 
over 60 miles. The Milwaukee Company is just complet- 
ing a power-house which is to have a capacity of 25,000 
horse-power at a cost of 90,0007. 





MELBOURNE.—Some interesting figures concerning the 
population of Melbourne and its suburbs have just n 
issued by Mr. Fenton, assistant Government statist for 
Victoria. Mr. Fenton estimates that at the close of 
1897 the population of the metropolitan area was 458,610. 
The population of Melbourne, including Carlton, is set 
down at_68,528; Prahran, 35,956; South Melbourne, 
34,742 ; Richmond, 33,054; Collingwood, 32,173; and 
Fitzroy, 29,536. During the past year the population of 
the metropolitan area increased by 7500, the result of an 
excess of births over deaths of 5470, and a net influx of 
— into Melbourne and suburbs of 2030. The popu- 
ee was larger than that of any previous year 
since 1892. 





Souru Arrican TELEGRAPHY.—The number of telegraph 
offices open in South Africa is 773, being an increase of 
76 offices for the year. There are 426 offices in the Cape 
Colony. In the construction of new lines, branch exten- 
sions, casual works, and additional wire schemes, 1897 
was the most active year on record. The South African 
_— department has now under its charge 18,631} 
miles of wire. Telephone work also shows a large increase. 
It is estimated that the total value of the South African 
traffic in cablegrams last year was 270,000/. There 
were six interruptions of the eastern and eight of the 
western route last year. Bicycles are now u by mes- 
sengers at 14 telegraph offices in the Cape Colony. The 
total number of messages forwarded during the year was 
2,393, 493 (53,045,491 words) as against 2,229,663 (51,236,308 
words) for the previous year, while the messages received 
totalled 2,514,116 (56,808,883 words) against 2,371,772 
(53,267,345 words). 





YOKOHAMA AND TokatTo.—Improvements are about to 
be effected in the harbour and engineering works of 
both Yokohama and Tokato. It is understood that 
capital to the extent of 300,000/. has already been sub- 
scribed for the latter op me The company which is 
stated to have subscribed this capital has also purchased 
the engineering works formerly owned and operated by 
the Nippon Yusen Kaisha, the object of the purchase 
being to enlarge the works and re-equip them with new 
machinery for the repair of marine machinery and ships. 
In connection with the work at Tokato, Mr. Uyeki, the 
engineer of the project, has been in the United States and 
is now in England for the purpose of making the neces- 
sary arrangements. An appropriation of 4,000,000/. has 
been made by the Japanese Parliament for the work. 
Improvements will also be effected at the port of Maga, 
which is close to the Bay of Tokio. The Ishikawagima 
Dock Company of Tokio has undertaken this work, and 
with a capital of nearly 100,000/., will erect workshops 
suitable for the operations contemplated. 


H.M.S. ‘‘ ALBATROSS.” —On Tuesday, July 19, Messrs. 
J. I. Thornycroft and Co., launched from their yard the 
torpedo-boat destroyer Albatross. This vessel, though 
larger and more powerful than any craft of the class built 
at Chiswick, does not differ essentially in design from 
preceding boats. She is 227 ft. long and 21 ft. 3 in. wide, 
and is fitted with two sets of four-cylinder three-stage 
compound engines of the Thornycroft type, the cylinders 
being 22 in., 334 in., and 36 in. in diameter respectively, 
there being two low-pressure cylinders. The stroke is 
20in. Steam is —— by three Thornycroft boilers of 
the Daring type, which will be pressed to 250 lb. The 
armament consists of one 12-pounder quick-firing gun, 
five 6-pounder guns, and two torpedo-tubes for 18-in. 
torpedoes. The vessel was complete as launched, 
as far as being ready for her preliminary trials, 
having steam steering gear, distillers, air compress- 
ing machinery, electric light machinery, and other auxi- 
liaries in place. The guaranteed speed is 32 knots, a 
rate of steaming which exceeds by about 1 knot anything 

et attained by a destroyer. It will be remembered that 
essrs. Laird Brothers recently launched a still larger 
destrover, for which the guaranteed speed is 33 knots, but 
in that case the machinery was not in place. These two 
vessels will, doubtless, be the fastest craft afloat when 
tried, if we except Mr. Parsons’ Turbinia, and their trials 
will be watched with great interest, especially in view of 
the fact that two other destroyers are being built on the 
Tyne, to be engined with the Parsons-steam turbine. 
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GRANGER’S VARIABLE STEAM NOZZLE. 


Tue steam nozzle constructed by Mr. William A. 
Granger, of 102, Brooke-road, Stoke Newington, 
London, has three steam orifices of different sizes, and 
any one of these can be used, according to the work to 
be done. When the nozzle is applied to the furnace of 
a steam boiler it is thus possible to obtain a wide range 
of draught, suitable for working either easily or moder- 
ately, or at the highest possible rate of combustion. 
For places where the demand for steam is very variable, 
as in electric light stations, the advantages of such an 
arrangement are quite obvious. In every case the 
steam is used at full pressure, there being no throttling 
behind the jet, and no loss of efficiency. The means 
by which this result is attained are exceedingly simple, 
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as shown by the annexed illustration. Figs. 1 and 2 
show respectively a section and an end elevation of 
the nozzle. It will be seen that it comprises a plug in 
which there are bored three nozzles of different 
diameters, the three forming a graduated series, de- 
signed to meet all the needs of a given furnace. The 
uppermost of the three nozzles is in communication 
with the steam supply pipe, the other two being com- 
pletely shut off. By rotating the plug either of the 
other nozzles can be connected to the steam as 
required. 

Fig. 3 shows the complete blower with the variable 
jets in position. It can be placed in any position, 
vertical, horizontal, or inclined. These blowers are 
made in several sizes, according to the work to be 
done, the 5-in. size being capable of blowing 12 to 14 
square feet of grate. 








WESTINGHOUSE AIR BrakEs.—For some months 
negotiations have been proceeding between represent- 
atives of the Manchurian Railway Company, the West- 
inghouse Air Brake Company, of Pittsburg, and the 
Westinghouse Brake Company, Limited, of London, 
for the purchase of a large quantity of Westinghouse 
air brakes; and the Manchurian ilway Company 
has decided to purchase between 400,000/. and 600,000/. 
worth of the brakes. The placing of this contract 
means that shops for making air brakes will be 
built in Russia, probably at St. Petersburg, by the West- 
inghouse Air Brake Company. 


CoLLIsION AT SHEFFIELD.—Owing to what Colonel 
Addison considers to be an error of judgment on the part 
of the driver, a passenger train ran into the tail of another 
passenger train standing at the Sheffield station of the 
Great Central Railway on June 4 last. The rear vehicle 
of the standing train—a cattle truck—mounted the buffers 
of the van in front of it, but the damage to rolling stock 
was comparatively trifling. Thirteen ngers, how- 
ever, complained of being shaken and injured in various 
ways. It appears that the home signal for the second 
train was lowered before it had actually come toa com- 
plete stand,, and that the tail of the standing train was 
standing further back on the platform than usual. The 
inspecting officer emphasises the importance of trains 
being actually brought to a stand before a signal is lowered 
for them whenever the driver has to be cautioned, and he 
thinks that here it would conduce to safety if all trains 
were — outside the home signals until the platform 
were sufficiently clear to hold the ——' train ; and he 
ep pg that a level crossing for luggage should 
be abolished so as to render the whole platform available 
for entraining and detraining passengers, 





A NEW MECHANICAL MOTION. 


WE always feel incredulous when a new mechanical 
motion is introduced to us. There has been so much 
ingenuity expended on the transmission of power that 
every possible method seems to have been discovered 
years ago. Sometimes one has to go back many years 
to find the original, but it is very seldom that the 
search is not successful. It is, therefore, with con- 
siderable misgiving that we call the device illustrated 
by the annexed engraving ‘‘a new mechanical 
motion ;” however, it certainly is new to us, and we have 
had a fairly wide acquaintance with such matters. 
As will be seen, it is a variable speed bevel gear, an 
elliptical bevel wheel driving a conical wheel, or vice 


versd. The salient feature, which renders the arrange- | 9 


ment possible, is the shape of the pinion. It will 

seen that on one side the teeth are carried further 
towards the intersecting point of the two cones, and 
that these extended teeth gear with the teeth on the 
short radius of the elliptical wheel. On the other 
hand, the short teeth on the pinion gear with the 





teeth on the long radius of the elliptical wheel. In- 
termediate between the long and the short teeth are 
others of graduated length to gear with correspond- 
ing teeth on the large wheel. The result of the 
arrangement is that while the small wheel makes two 
complete revolutions for each revolution of the large 
shaft,.one of the wheels must run at a variable 
speed, the two extreme speeds being proportional to 
the longest and shortest radius of the elliptical wheel. 

This very neat and ingenious motion is the invention 
of Mr. John Favets, of 103, Hatton Garden, who 
applies it to the driving-of bicycles. Driving by 
bevel wheels is now making a strong bid for favour, 
especially in America, and it is intended by means of 
this variable gear to equalise the effort on the pedal over 
a considerable arc. The crank is applied to the axis 
of the large wheel ; when the crank is descending, and 
the rider is able to exercise his full power, the large 
radius of the elliptical wheel is in action. When the 
crank gets on to the centre, the small radius becomes 
operative. The result is that the crank revolves more 
quickly when near the centre, and more slowly when 
in the best position for the rider to drive it. Hence, 
the driver can use his muscles for a greater proportion 
of the period occupied by one rotation of the crank 
than if he had uniform gear. 





INDUSTRIAL NOTES. 

THe Labour Department of the Board of Trade 
state in their report just issued that, on the 
whole, employment has slightly improved over the 
previous month, except in the case of industries 
affected by the stoppage in the South Wales coal 
trade. The figures as to the general state of em- 
ployment are based on 2389 returns, 1715 being from 
employers, 556 from trade unions, and 118 from 
other sources. In the second of these groups of 
returns are those from 116 trade unions, with an 
aggregate of 465,143 members, of whom 12,068, or 
2.6 per cent., were reported to be unemployed, as 
compared with 2.7 per cent. in the month previous, 
and 2.7 per cent. in the same month of last year, in 
fewer unions with over a thousand fewer members. 
The chart line is still in a downward direction towards 





zero, While last year, at the same period, it was trend- 
ing upwards somewhat rapidly. The classified Table 
given below gives the comparison of percentages, at 
three dates, the figures in which are fairly satis- 
factory : 
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The variations in the percentages work out rather 
better up to 3 per cent., though the proportion of 
unemployed under | per cent. is not so favourable as a 
month ago or a year ago. But the difference is 
accounted for in the coal districts of South Wales and 
in the industries affected by the dispute. 





The state of employment in the coal-mining districts 
is greatly affected by the dispute in South Wales and 
Monmouth, but in other districts it is better than a 
year ago. Excluding the districts involved in the dis- 
ute, the returns relating to 1147 pits, employin 
569,866 workers, show that the average time 5 
was 4,95 ~— per week, as compared with 4.73 days 
a year ago. In the previous month the time worked was 
5.38 days per week. In Scotland, however, the time 
put in was 5.55 days, in Ireland only 4.42. In the 
three counties of Cumberland, Durham, and Northum- 
berland the time worked exceeded the average, 
being 5.41 days, 5.33 days, and 5,11 days re- 
spectively. In North Wales it was 5.44 days. The 
ironstone miners keep well and steadily at work, the 
time put in being 5.68 days per week on the average 
at minesemploying 17,105 workpeople. A year ago it 
was 5.72 days. 

In the pig-iron industry at the works of 109 iron- 
masters making returns 345 furnaces were in blast, 
the same as the previous month, but two less than a 
year ago. The number of persons employed was 
22,615, or 41 more than a month ago. and 485 more 
than a year ago, Excluding South Wales and Mon- 
mouthshire, where many furnaces are idle, the number 
of furnaces in blast shows an increase of ten compared 
with a year ago. In the iron and steel industries 
otherwise than pig iron, the number employed at 211 
works was 77,339, or 132 more than a month ago, The 
average number of shifts worked was 5.49, as compared 
with 5.59 in the previous month. The tinplate trade has 
been, and still is, affected by the coal dispute in Wales ; 
the number of mills at work was 304, or two less thana 
month ago, but 13 more than a year ago. The number 
of persons employed was 15,865, or 151 more than a 
month ago, and 314 more than a year ago. Generally 
speaking, the reports are favourable as regards all the 
iron and steel producing industries, and the outlook is 
good, 





Employment in the engineering and allied trades 
has been steady, the percentage of unemployed union 
members in the group of trades reported on being 3.1 
per cent., the same as last month, while at the same 
date a year ago it was 2.3 per cent. The shipbuilding 
trades are busier than they have been for years. The 
proportion of unemployed members has fallen to 3.3 
per cent.; a month ago it was 3.7 per cent., and a year 
ago it was 4.5 per cent. This report is most favour- 
able. 

The building trades continue very brisk ; the propor- 
tion of unemployed members remains at 1.2 per cent., 
the same as in the month previous ; in the same month 
of last year it was 1.5 per cent. The furnishing and 
woodworking trades are also busy, the proportion out 
of work being 1.3 per cent, as compared with 1 per 
cent. a month ago, and 1.5 per cent a year ago, The 
glass trade is slightly better, with 10.2 per cent. idle ; 
a month ago it was 10.6 per cent., and 11.4 per cent. 
a year ago. 





The printing trades are fairly good; in London 3.8 
per cent. were unemployed ; a month ago, 3.6, and 
4.4 per cent. a year _ The paper trades are steady 
with 3.3 per cent. idle, as compared with 3.2 per cent. 
a month ago, and 2.7 per cent. a year ago. 

In the textile trades cotton spinning and weaving 
have been fairly good, and demand is improving in the 
former branch. In the worsted trade it has improved, 
but is still only moderate. The woollen branches are 
fair on the whole. The hosiery trade has improved. 
Out of 82,500 females employed, 78 per cent. were on 
full time, which is an improvement. 

Dock and riverside labour has not been so well 
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employed in London ; it was worse than in the pre- 
vious month, and much worse than a year ago. Agri- 
cultural labour is in good request. 





The number of fresh labour disputes in the month 
was 49, involving 12,087 workpeople. Inthe previous 
month there were 56 disputes, involving 9718 work- 
people. In the corresponding month of last year 
there were 44 disputes, involving 13,291 workpeople. 
Of the total, 13 disputes were in the building trades ; 
14 in mining and quarrying ; six in the engineering, 
shipbuilding, and metal branches of trade; eight in 
the textile trades; four in the clothing trades; and 
four in other industries. Forty-five old and new dis- 
putes, affecting 6321 workpeople, were settled in the 
month ; of these, 19, involving 2951 workers, were 
settled in favour of the workers ; nine, involving 1814, 
in favour of the employers ; while 17, affecting 1556 
persons, were arranged by negotiation resulting in a 
compromise. The aggregate number of working days 
lost by those disputes was 2,445,000, as compared with 
2,844,000 in the previous month, and 231,000 in the 
corresponding month of last year. There were 25 
unsettled disputes, involving 106,000 workpeople, at 
the date of the report. 





The changes in the rates of wages affected about 
42,000 workpeople, of which number 36,000 obtained 
advances in wages, and 6000 sustained decreases. The 
increases were mostly in the building trades and in 
the engineering so shipbuilding trades; in the 
former 10,103 were benefitted, and in the latter 22,285. 
The net result was an advance of about 1s, 2}d. per 
head in the weekly wages of all affected. Changes 
affecting 1250, or 3 per cent. of the total number, 
were preceded by strikes, two of which were ulti- 
mately settled by arbitration. Changes affecting 7700 
workers were effected by sliding scales. The other 
changes were brought about by direct negotiation 
between the parties affected or by their representa- 
tives. The net result in all cases was favourable to 
the workers in the changes by negotiation, which 
affected a total of 33,050 workpeople. But the loss of 
time was grievous where strikes took place. 





The Monthly Journal of the Amalgamated Society of 
Engineers congratulates the members upon the repay- 
ment of a loan of 10,150/. borrowed to help them to 
tide over the recent lock-out. It intimates also that 
with the increasing balances in the branches further 
calls will be made to reduce the indebtedness of the 
union. Nearly all the smaller loans have now been 
repaid. This is one thing to the credit of trade unions ; 
they usually pay their debts, and did so when there 
was no law to enforce payment. The council explain 
that they are averse to further levies at present, and 
therefore they have only voted such sums to the South 
Wales miners, amounting to 100/., as the rules permit. 
The same explanation applies to the grants in aid of 
the cabinet and furniture trades, now in the throes of a 
struggle. The branch returns show that 2436 members 
are on donation, a decrease of 359. The number on 
sick benefit was 1726, showing a decrease of 127; but 
the number on superannuation benefit has increased 
from 3170 to 3228. The cost of the latter benefit is 
now 5d. per member per week. The votes for two six- 
penny levies have resulted as follows: For the con- 
tingent fund 9253, against 150; for grants to their own 
members and to other trades 8503, against 336. The 
men are not, therefore, averse to the Is. levy, but only 
a few recorded their votes either way. Wages move- 
ments have been delayed in some cases by divergences 
as to the methods of negotiation, but the feeling in 
favour of amicable settlements has been growing. A 
further levy of 6d, for the benevolent fund is to be 
voted upon by August 2. The extra benefit to older 
members still out after the lock-out is to be continued 
until August 13, but only to married men or men with 
families. This shows that some o!d hands are still idle. 





The report of the Boilermakers and Iron Ship 
Builders deals with some of the perplexing questions 
which have occupied the attention of the council of 
late. It states that demands from the members for 
advances in wages having been pouring in upon the 
council from all quarters. The difficulty has been in 
dealing with so many claims at once, but events and 
circumstances have in many cases been favourable. 
One of the first efforts was to raise the wages in the 
inland boiler shops where the rates were low, and 
one of the first places selected was Lincoln. The em- 
ployers were asked to give an advance of 2s. per 
week, but they did not reply to the circular; then a 
month’s notice was given and the advance was con- 
ceded. The report states that the summary pro- 
cess resorted to was not the usual way, only that no 
other course seemed likely to be effectual. As regards 
the employers in the shipbuilding centres the report 
speaks of their business transactions with pleasure 
and pride, for they met the representatives of the 
men most amicably. Details of the settlements are 
given, and severe strictures are made on members who 
lose so much time and cause loss and inconvenience 





to employers. Men are sorely needed by firms in 
Hull and Belfast. The total number on the funds was 
3107, or fewer by 276 than last month. There was a 
decrease all along the line. The number of unem- 
ployed of all classes was 1326, last month 1515; on 
sick benefit, 1260 ; on superannuation allowance, 521. 
The increase of membership is 241 after allowing for 
deaths and those out of benefit. The way in which 
the employers on the Clyde, the north-east coast, at 
Belfast, and elsewhere, met the representatives of the 
men is unstintedly praised; a stoppage of work was 
averted, and steps were taken to insure greater re- 


gularity of employment, especially at times when work | q 


is in arrear and men are under pressure. 





The position of the engineering and allied trades 
throughout Lancashire continues to be satisfactory in 
all respects as regards employment. There is a pres- 
sure of work in all branches, the chief difficulty being 
the inability of the majority of the firms to complete 
the orders on their books fast enough for customers. 
Doubtless the long stoppage of the works by the lock- 
out has caused many of the orders to be in arrear, and 
the principal establishments are pushing forward ex- 
tensions of premises and works so as to be able to 
grapple with the amount of business in hand, and be 
prepared to accept new work to replace the old 
orders. The leading firms engaged in the production 
of machine tools, both light and heavy, are full of 
work, and under pressure ; stationary and locomotive 
engine builders are exceedingly busy; boilermakers, 
ironfounders, and machinists are similarly active in 
nearly all cases. Fortunately there is little friction 
between the employers and the employés at present. 
It appears, indeed, that one of the results of the long 
continued struggle of a few months ago, but which 
began a year ago, has been a greater readiness to deal 
with labour questions in an amicable spirit, so as to 
avoid stoppages. If this disposition continue the 
late dispute will have done good, though at enor- 
mous cost to both parties. In the iron trade busi- 
ness is said to be slow, and there has been some 
disappointment in respect of the advance in prices ; 
but a strong healthy tone characterises the market 
generally. Big iron continues to be in demand, and 
makers have evinced a disposition to book contracts 
for supplies at recent rates, but there is no under- 
selling. The finished iron branches have in some 
cases advanced the rates, and outside brands have also 
been advanced. The steel trade is brisk, and prices 
generally are strong all round. 





There has been increased activity in the Wolver- 
hampton district, buyers being anxious to renew 
contracts for future supplies before the antici- 
pated advance can take place, especially in certain 
classes of unmarked iron. Makers having sufficient 
orders on hand for some little time ahead have not 
been over zealous to accept proferred terms. More- 
over, there have been inquiries for extensive quantities 
of different classes of rollediron, and the cost of produc- 
tion has so far increased that higher rates are regarded 
as justifiable. Pig iron is both scarce and dear, and 
the cost of production is increasing by the action of 
the coalowners, in consequence, so it is said, “of the 
operation of the Compensation Act. The price of 
tube strip has advanced, and so also have some other 
classes of material. The steel trade is unusually busy 
in all departments, and prices are firm all Hecee 
Some heavy contracts for railway and girder iron are 
expected to be placed immediately. The general run 
of the engineering and allied trades continue to be 
busy, and most of the hardware trades are brisk, both 
in the light and heavy departments. The district is 
singularly free from serious labour disputes. 

In the Birmingham district the iron market was 
fairly animated owing to the principal quarterly meet- 
ing, but the attendance thereat was not considered up 
to the average. There was a good deal of negotiation, 
but the business put through was not so large as ex- 

cted, for large contracts had been placed previously. 
-rices were firm all round. Unmarked bars were ad- 
vanced 5s. per ton; some other classes 5s., and chilled 
rolls 10s. per ton. Gas strip was firm at recent ad- 
vanced prices, and steel was firm in price and well in 
demand. ‘Tinplates were in better inquiry, and some- 
what better in price. The engineering and allied 
trades are fairly busy, and so generally are the various 
local industries in iron, steel, and other metals. Labour 
questions are quiet, with a disposition to deal with all 
questions amicably. 


The position of affairs in connection with the coal 
dispute in South Wales and Monmouthshire seems to 
be more deplorable than ever. To the regret of all the 
efforts of Sir Edward Fry as conciliator have failed. 
There is a disposition to blame the Board of Trade for 
this failure, but it is no fault of that Department. The 
Act does not give the power to interfere, except at the 
instance of the parties affected. Neither the late 
Government nor the present were prepared to give 
that power. The Bill of the London Chamber of 





Commerce was rejected because it sought to give such 
power. It is therefore foolish to blame a Department for 
not doing what it has no power todo. Still, the failure 
is regrettable, perhaps, all the more so as the refusal to 
act came from the coal wners, who are capable of look- 
ing at matters from a broader standpoint than the men, 
It was thought possible that the conference of the 
representatives of the coalowners and the provisional 
committee of the men would arrive at some under- 
standing on Saturday last, but that conference was 
abortive. ‘There has been a disposition to throw all 
the blame of failure upon the coalowners in some 
uarters ; but the men have much cause to be blamed. 
They drifted into the dispute on ill-considered grounds, 
and their representatives were by no means clear as 
toa policy. The real fight is, and has been, over the 
sliding scale, and this is the one point insisted upon 
by the coalowners. The dislocation of industry is 
serious, and the losses are enormous, but the distress 
and suffering is most to be deplored. The number 
idle is vast, the privation is most serious. The help 
from trade unions has not been large, for most of them 
were well drained by the engineering dispute. Yet 
there is the cry of ‘‘ No surrender !” 





The Scotch miners are seeking for another advance 
of 6d. per day in their wages. Accompanying the 
letter of request for such advance the men suggest 
that a conciliation board be established so as to avert 
strikes and stoppages. 

The Durham miners and coalowners have come to 
an arrangement with respect to the Compensation Act, 
by means of which the men will be compensated for 
loss of time by injuries from the date of such injury. 
Mr. John Wilson, M.P., the secretary, says that the 
arrangement has been framed to do the maximum 
amount of good with the minimum of delays and 
irritation. 

Many of the coalowners in South Wales and Mon- 
mouthshire have constituted an Indemnity Society to 
deal with cases of compensation under the Act. It is 
expected that most of the colliery owners will join the 
society. 

The pit lads of some other collieries in Yorkshire 
have come out on strike for shorter hours of labour. 
The Miners’ Federation do not seem to take up the 
case of the pit lads as part of the work of their organi- 
sation. 





The London and North-Western Railway Company 
have advanced the wages of their platelayers : of fore- 
men Is, 6d. per week, second men 2s. 6d., and those 
of the third-class 3s. The reason why the lower classes 
have had the greatest rise is that the company desire 
to place them on a better footing generally. 








’ BELGIAN BriquetrtTrs.—The exports of briquettes from 
Belgium in May were 68,753 tons, as compared with 
56,912 tons in May, 1897, and 43,860 tons in May, 1896. 
The aggregate exports for the first five months of this 
year amounted to 233,892 tons, as compared with 215,291 
tons in the corresponding period of 1897, and 196,897 tons 
in the corresponding period of 1896. The exports to 
France figured in these latter totals for 104,204 tons, 
100,246 tons, and 85,928 tons respectively. Switzerland 
took 16,340 tons, 32,255 tons, and 24,450 tons respectively, 


BriTIsH SHIPBUILDING MATERIALS IN GERMAN YARDS. 
—Sir Charles Oppenheimer, British Consul-General at 
Frankfurt, again refers in his latest report to the endea- 
vours being made in Germany to okem German ship- 
building yards to cease purchasing their materials 
abroad. Hitherto these materials have come chiefly from 
Great Britain, where they could be bought at much 
cheaper rates than in Germany. These materials were 
free of duty in order to promote German shipbuilding, 
and this while on the one hand encouraging the purchase 
of materials abroad, also contributed to the competition 
of German shipbuilding yards with those abroad. The 
Society of German Iron and Steel Industries has for 
some years been trying to open direct business relations 

tween the shipbuilding yards and iron works, and the 
yards which are concerned in the construction of sub 
sidised mail steamers or of war vessels have favoured 
these efforts. A union of German sheet-iron rolling 
mills has been formed, and it is said this has suc- 
ceeded in selling a considerable quantity of material 
at a sacrifice to the yards so as to oust British com- 
petition. Further, an understanding has been reached 
between the more important German rolling mills for the 
su ply of ships’ plates of guaranteed quality promptly. 
With this guarantee the yards are willing to lose for the 
future the difference in the price between these and 
British plates, and it is hoped that soon German manu- 
facturers will have the sole supply of the yards. But Sir 
Charles Oppenheimer thinks that the rate of freight and 
other things are against the fulfilment of these hopes ; 
hitherto the cost of carriage, as well as the price, has been 
in favour of the British manufacturers. Besides, the 
German works are of much smaller capacity. It is hoped 
by the German manufacturers that the rates on the State 
railways:may be modified in their favour. The Consul- 
General thinks great exertions will be required on the 
part of British manufacturers to meet this danger, espe- 
cially as if the custom of the German shipyards is once 
lost 1t will not be easy to regain it. 
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SUBMARINE TELEGRAPH ENTERPRISE. 


Tue capital expended by the Eastern Telegraph 
Company, Limited, in cables, land lines, stations, 
ships, and shares in other telegraph companies stood 
at the close of March, 1898, at 6,314,811/. Invest- 
ments had been made on account of reserve funds at 
the same date to the extent of 972,928/. The value of 
the spare cable and other stores in hand was 126,496/. 
The working expenses at stations in the six months 
ending March, 1898, were 91,262/., the principal item 
being 64,257/. for salaries and wages. Maintenance 
and renewal of electrical instruments and appliances 
figured for the six months for 3230/. The expenses 
attending the repair and renewal of cables for the six 
months amounted to 35,9791. Five steamers were 
engaged in repair and renewal work during the half- 
year, viz., the John Pender, the Chiltern, the Electra, 
the Mirror, and the Amber. The John Pender was 
engaged in repairing the a and Laurenco 
Marques cable twice, and the Zanzibar and Leychelles 
and Laurengo Marquesand Durban cables for the Eastern 
and South African Telegraph Company. The Chiltern 
was engaged in repairing the Vigoand Lisbon cable three 
times, and the Cadiz and Gibraltar cable twice, as well 
as the Lisbon and Gibraltar No. 1 cable, the Porthcur- 
now and Lisbon No. 2 cable, and the Gibraltar and 
Tangier cable. The Electra was engaged in repairin 
the Patras and Corinth No. 2 cable, the Malta an 
Alexandria No. 2 cable twice, the Bona and Malta 
No. 1 cable, the Vigo and Lisbon cable twice, the 


Malta and Alexandria No. 1 cable, and the Alexandria | P' 


and Port Said cable. The steamer was also engaged 
during the half-year in repairing the Madeira and St. 
Vincent No. 2 cable for the Brazilian Submarine 
Telegraph Company. The Mirror was engaged in 
repairing the Lisbon and Gibraltar No. 1 cable and the 
Lisbon and Madeira cable for the Brazilian Submarine 
Telegraph Company. The Amber was engaged in 
repairing the Suakim and Perim No. 1 cable twice, 
the Aden and Bombay No. 1 cable twice, the Suez 
and Suakim No. 1 cable twice, and the Suez and 
Suakim No. 2 cable. The Amber was also engaged 
in renewing a portion of the Aden and Zanzibar 
cable for the Eastern and South African Tele- 
graph Company. Not only was work dene in 1897-8 

y the company’s steamers for the Brazilian Submarine 
Telegraph Company and Eastern and South Telegraph 
Company, but the Chiltern also repaired the Borkum 
and Vigo cable for the German Ocean Telegraph Com- 
pany ; while the Mirror repaired the Cadiz and Tene- 
riffe cable, and the Alboran and Melilla, and the 
Almeria and Melilla cables for the Spanish Govern- 
ment, the Borkum and Vigo twice for the German 
Ocean Telegraph Company, and the Havre and Water- 
ville cable for the Commercial Cable Company. The 
expenses of the repairing ships of the company, in- 
cluding the value of the new cable used, were 60,279/. ; 
but 24,300/. of this was charged against the Spanish 
Government, the Brazilian Submarine Telegraph Com- 
pany, the Eastern and South African Telegraph Com- 
pany, and the German Ocean Telegraph Company. 
The company paid 504/. for the use of patents in the 
half-year ending March 31, 1898, while 23067. was 
charged against revenue for the six months for de- 
preciation of spare cable. 

A bonus of 27,344/. was voted in 1897-8 to the staff 
in commemoration of Her Majesty’s Diamond Jubilee. 
The Brazilian Submarine Telegraph Company also 
voted its staff a Jubilee bonus of 4140/7. The Brazilian 
Submarine Telegraph Company expended 5726l. in 
repairing its alten in the second half of last year. 
At the close of last year the company’s stock of spare 
cable was valued at 40,4627. The amount expended 
on capital account by the Brazilian Submarine Tele- 
graph Company stood at the close of last year at 
1,297,726. The capital of the company at the same 
date was 1,300,000/. in shares, while 75,000/. had been 
raised by debentures. The reserve fund formed by the 
company stood at the close of 1897 at 919,237/., and 
25,0007. was added to the fund out of the profits of 
the second half of last year. The interest on reserve 
funds investments was also added to the fund, which 
increased from 883,678/., June 30, 1897, to 919,237/., 
December 31, 1897. The working expenses at the 
company’s stations in the second half of last year 
were 14,697/.; in this amount salaries and wages 
figured for 10,087/. The cost of maintaining land lines, 
electrical instruments, and stores was 106/. Negotia- 
tions for closer working are in progress between the 
Brazilian Submarine Telegraph Company and the 
Western and Brazilian Telegraph Company. Sir J. 
Wolfe Barry has been elected to a seat at the board 
of the Brazilian Submarine Telegraph Company, in 
succession to the late Lord Sackville A. Cecil. 





Tae Nicaracua CANAL.—Rear-Admiral Walker, presi- 
dent of the Nicaragua Canal Commission, stated a few 
days since before a committee of the United States Senate 
that while the Commission had not yet completed its 
rage og estimated that the canal could be built for 
w, , 4 








ACETYLENE GAS. 


Acetylene Gas Generators and the Essentials of Safety in 
their Construction and Use.* 
By Mr. J. Pemperton Stusss, A.M.I.C.E. 
(Concluded from page 88.) 
Generators.—The t source of danger is to be found 
in the character of the apparatus used in connection with 
the production of acetylene gas from carbide of calcium. 
In a paper which he read before the Society of Arts in 
January, 1895, on ‘‘ Acetylene,” Professor Lewes pointed 
out the ease with which the acetylene was liberated from 
the carbide by the action of water, and su ted several 


forms of apparatus in which such decomposition might be | q 


brought about. These suggestions were followed by a 
rush of would-be inventors upon the Patent Office, the 
literature of which has been increased to an alarming 
extent during the past two or three years by patents, many 
of which are characterised neither by novelty nor utility, 
and which, moreover, are fraught with considerable 
danger. Although most of the dangers with which acety- 
lene was then credited have disappeared into thin air, 
some other totally unexpected ones have taken their 
places, and as many manufacturers of acetylene apparatus 
are still ignorant of these, a lively time may be expected 
for those who employ apparatus constructed by people 
who, possessing a limited mechanical knowledge, know 
absolutely nothing of the properties of the gas which they 
are ose. This was fully exemplified in the tests re- 
cently made at Harrow- , and the thanks of the manu- 
facturers and the public alike are due to all those who 
have lent their ready aid in the carrying out of these 
tests, which have proved invaluable and will go far to 
romote the development and adoption of this beautiful 
Uluminant. One point which has been fully demonstrated 
by these tests in the necessity of power being given to 
the local or some other authority to apply similar tests 
to those adopted by the Society of Arts Committee, in 
every case before a generator isallowed to beused ; for while 
there are several forms of apparatus which are perfectly 
safe and conform to all necessary requirements, others 
may be introduced which, from some error in principle or 
defect in construction, may prove a source of danger. 

In the generation of acetylene from calcium carbide far 
too little attention is being paid to the high temperature 
evolved when any considerable quantity of it is brought 
into contact with water, and the effect which this has 
upon the gas. Several attempts have been made to intro- 
duce automatic machines for the generation of acetylene 
on the principle of the ordinary ‘‘ Kipp’s” sulphuretted 
hydrogen apparatus; indeed, several of them are only 
modified copies of this in metal, and the idea of the manu- 
facturers is evidently that the action will cease and the 
evolution of the acetylene be stopped when the presence 
of the gas drives the water back from the carbide. But 
this is not so, as the heat of the action saturates the gas 
present with water vapour, and as the apparatus cools 
this re-condenses on the carbide and produces more gas, 
whilst the unchanged carbide will decompose the vapour 
before condensation, and even dehydrate the calcic hy- 
drate which was formed on its surface when the water 
was in contact withit. The result of this is that after the 
gas has once been!made no automatic arrangement will 
stop the slow generation of the gas from the carbide in 
the apparatus. , 

When the gas is being continually used this does not 
much matter, as the slowing down of the evolution of the 
gas is sufficient to allow the consumption to catch up the 
make ; but when the gas is turned off, if any quantity of 
carbide be undecomposed, the automatic generator with 
its small holder becomes an active danger, as it will either 
‘‘blow ” or generate dangerously high pressures. : 

In any form of generator where the quantity of carbide 
is large, the heat generated by the action of the water on 
the material is quite sufficient to polymerise some of the 
acetylene into tar-like products, which will sometimes 
cause trouble and stoppages in the pipes; whilst in any 
case the high temperatures cause a large amount of steam 
to go forward with the and unless special precautions 
be adopted to prevent it, such as using a sufficiently large 
holder, some of this is carried forward to the service pat 2 

Types of Apparatus.—There are, generally speaking, 
two classes of generators¢-automatic and non-automatic— 
and these may again be divided into three groups, viz: 

1. Those in which the gas is generated by water being 
allowed to flow or drip in a small stream on to the top of 
the carbide. : 

2. Those in which the water rises around the carbide. 

3. Those in which the carbide is fed into the water. _ 

In the automatic system a certain amount of carbide is 
usually placed in a container, which is then inserted in 
the generator chamber, the my of which is securely 
teak by means of screws or other fastenings to prevent 
any inlet of air or escape of gas except through the de- 
livery pipes. Water is admitted in more or less quantity 
as gas is required, the flow of water in one type of 
ead. being regulated by a series of levers and valves 
attached to the bell of the gasometer. When the gas 
enters the holder the bell rises, and the lever attached 
shuts off the water supply, thus reducing the make of gas, 
As the gas is consumed the bell ually descends, the 
lever operating upon the water valve, and thus admitting 
a further pores of water and increasing the make of gas 
as required. In another type of automatic machine the 

ressure of the gas displaces the water, and thus sets up an 
Canale balance. In this type there is naturally a con- 
stantly varying pressure of gas, but this can be to a.great 
extent overcome by the use of a regulator, which causes 
the in the service pipes to be maintained at an ap- 
proximately uniform level. In actual practice a slight 
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variation of pressure will not appreciably affect the 
degree of light, providing the pressure does not fall below 
1} in. of water, which would cause the flame to smoke. 

In all automatic generators the evolution of gas goes on 
continuously in a greater or less degree until the whole of 
the carbide is decomposed, the chemical action proceeding 
vigorously until all free water is absorbed. Undecom- 
posed carbide will, through the agency of capillary attrac- 
tion, absorb moisture from the hydrate or spent portion 
of the carbide, and although its contact with the water 
may be intermittent, the generation of gas is practically 
continuous, though variable in quantity. Another fact 
which should also be borne in mind is that not only does 
the undecomposed carbide absorb moisture from the hy- 
rate, but owing to the heat evolved by the action of de- 
composition the gas evolved is more or less charged with 
moist vapour, ,which may condense upon the undecom- 
posed carbide, and cause a further evolution of gas in 
addition to that caused by the principal reaction. 

In automatic generators provision should be made for 

cooling the gas before it enters the supply pipes, as owing 
to its being more or less charged with aqueous vapour it 
would condense in the pipes, and cause a “‘ jumping” of 
the flame, or perhaps a stoppage of the supply. The - 
sence of water — in the gas is very endenisable, 
owing to the fact that if ammonia, sulphur, or phosphorus 
be derived from the carbide, such water vapour would 
carry with it the free ammonia, sulphur, or phosphorus, 
or ammonium a and would be evolved at the 
burner with very deleterious effects. If any appreciable 
quantity of ammonia should be 
moisture, on coming in contact with“copper it would help 
to form acetylide of copper, which is an explosive com- 
pound ignited either by heat or percussion. 
_ In the non-sutomatic type’ of generator the carbide is 
inclosed in the generating chamber in a similar manner 
as in the case of the automatic machines, but a compara- 
tively larger volume of water is allowed to come in con- 
tact with the carbide, the evolution of gas being con- 
tinuous until the whole charge is decom ; the gas is 
then conducted into a gasometer or holder of a capacity 
to hold, when fully raised, the complete yield of gas 
evolved by the maximum amount of carbide which the 
generator will contain. 

_Time and space at my disposal will not permit me to 
give a detailed description of the various makes of gene- 
rators at aggre in the market, many of which differ but 
very slightly from one another, but a visit to the Exhibi- 
tion at the Imperial Institute, where between 20 and 30 
different kinds of generators are on view, will be found 
both interesting and instructive. 

From what has already been said, it may safely be con- 
tended that acetylene gas in itself is no more dangerous 
than coal gas, the chief source of danger in connection 
with it being in the apparatus employed in its production.* 
At present this is under no legal control, but recent 
experience has amply demonstrated the necessity of some 
system of supervision being adopted. The chief point of 
danger in most generators is the liability to overheating 
and the creation of undue pressure. The former is caused 
by overtaxing the capacity of the machine, or by an 
insufficient water supply, or want of room for expansion 
of the carbide. The recent tests at Harrow-road went 
to show that in — every case the makers claimed for 
their respective machines a working capacity they were 
quite incapable of attaining. For instance, in some cases 
machines were declared of a capacity 50 per cent. beyond 
what they could safely 7 with, the result being the 
attainment of a very high and dangerous temperature in 
the generator, whereas under a reduced output the 
machines worked with every satisfaction. It is therefore 
necessary that every generator should have its maximum 
capacity, 7.e., the volume of gas per hour the machine is 
capable of evolving clearly marked thereon, and should 
be tested up to that amount, and under no circumstances 
should it be used to supply more. Over-pressure may be 
caused by over-generation or running the machine at too 
high a rate of consumption. The conditions laid down by 
the Society of Arts Committee, which all generators were 
required to fulfil before being admitted to the Imperial 
Institute, were as follow: 

Automatic Machines.—1. Under no condition likely to 
occur in working must it be possible for the pressure in 
any part of the apparatus to exceed that necessary to 
support a column of water 100 in. in height. 

. When the apparatus is first charged, in no case 
must the air generating chamber and receiver exceed one- 
fifth of the capacity of the apparatus. 

3. On shutting off the outlet cock of the generator, the 
generation of the gas should be so speedily arrested that 
no large escape of gas may need to take place. But in 
any case there must be an arrangement by which any 
surplus gas can be delivered outside the building. 

4. The apparatus should be so arranged that the de- 


resent together with 


composition of the carbide should not give rise to exces- 
sive heating. 
Non-Automatic Machines.—1. Under no _ condition 


likely to occur in working must it be possible for the 
pressure in any part of the apparatus to exceed that 
necessary to support a column of water 100in. in height. 

2. The air space in the generating chamber should be as 
small as possible, and the apparatus should be so arranged ~ 
that the decomposition of the carbide should not give 
rise to excessive heating. 

3. There must be some arrangement by which, if the 
delivery pipe from generator to holder becomes choked, 
the gas can escape by blowing a seal or by driving back 
feed water and escaping through the tank. 

The tests have been found to work satisfactorily, and 
may be taken as a standard of safety. 

Reowutiy several makers have introduced acetylene 
table lamps with generators contained in the stand or 
well of the lamp ; but, so far as my experience goes, none 
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of them can be considered as having attained the neces- 
i degree of safety to render their use desirable, and 
makers will, in my opinion, be well advised if they leave 
this class of generator severely alone, as not only are they 
a possible source of danger, but their adoption appears to 
me to be unnecessary, as, should a table lamp be required, 
a flexible tube from a bracket or chandelier would answer 
the same purpose, and prove much safer. The source of 
danger in these lamps lies in the fact that it is impossible 
to at once stop the generation of the gas. If the water 
ary is entirely cut off, the vapour in the container 
will, as I have previously shown, condense, and cause 
the undecom carbide to continue to evolve gas; and 
should the burner be turned off the gas would accumu- 
late, and attain a dangerous pressure in the lamp, or it 
might find a way of escape, and coming in contact with a 
flame, ignite with very disastrous effects. 

Method of Testing.—Before proceeding to test a gene- 
rator, attention should be directed to the connections and 
valves, to see that they are all in working order, the 
water supply properly connected, or tank filled. The 
amount of carbide to charge the generator should be 
weighed out and placed in the container, which should 
then be inserted in the generating chamber. The 
water being turned on the generation of gas ensues. The 
machine should then be run at the maximum rate, the gas 
being run through a meter registering the amount passed. 
While the gas is passing the temperature in the generat- 
ing chamber should be ascertained, and this is most con- 
veniently done by inserting in the carbide, when charging, 

ieces of test metals, for instance, tin, lead, and zinc. 

f at the end of the run either of these metals should 
show signs of fusion, it will be evident that a dangerously 
high temperature has been reached, even in the case of 
the tin, at the fusing point of which polymerisation of 
acetylene may take place. Arrangements should also be 
made for recording the amount of pressure existing in the 
generating chamber, and for this purpose a cock should 
be fitted to a convenient point of the chamber, to which 
a pressure gauge can be fixed. As in some generators the 
pressure may exceed the working range of a water gauge 
of anything like a convenient size, a gauge has been de- 
vised in which mercury takes the place of water, reducin 
the length of the gauge as the ratio between water an 
mercury ; for whereas a water gauge to register 100 in. 
(the limit of safety) would require to be between 6 ft. 
and 7 ft. in length, the mercury gauge is only about 12 in. 
The _ T have here was dedaeal by Mr. Duffield ex- 
pressly for the Harrow-road tests, and was found to 
answer admirably. 

After the evolution of gas has ceased the generator 
chamber is opened, and fhe spent charge is carefully 
examined, and search made for the test metal—record of 
temperature. Next it-should be carefully noted if any 
-of the carbide remains undecomposed ; this is a most im- 
portant point, as it is evident that the exposure of unde- 
composed carbide to the air might result in an accident 
should a light be in near proximity. The colour of the 
spent carbide should be that of hydrate of lime, nearly 
white ; any appearance of black masses is evidence of 
improper decomposition of the carbide, and whenever the 
fusing point of even tin has been reached the mass is 
more or less of a yellow colour. 

The essentials of a safe and economical generator are, 
therefore, low temperature, and a clean white residue. 
To insure these conditions, two prime factors are neces- 
sary, viz., sufficient s » in the generator chamber to 
allow for the natural expansion of the carbide, and a 
clear way through the apparatus for the gas evolved. 

The foregoing conditions being complied with, there 
should be no more danger in an acetylene generator than 
in a kitchen boiler, and not nearly so much as in an ordi- 
nary petroleum lamp. 

The Petroleum Acts as Applying to the Storage and 
Carriage of Carbide of Calcium.—By an Order in Council 
on February 26, 1897, the storage and carriage of carbide 
of calcium was brought csiian toe rovisions of the Petro- 
leum Acts of 1871 to 1881. A brief summary of the Sec- 
tions of the Acts as applying to carbide may be of service 
to inspectors, but for full text of the Sections I must 
refer them to the Acts. 

Act of August 21, 1871 (34 and 35 Vict., Ch. 105).—This 
Act is entitled ‘‘ An Act for the Safe Keeping of Petro- 
leum and other like Substances.” 

Sections 1 and 2 deal with the title of the Act and the 
interpretation of certain terms, such as ‘‘ Borough,” 
‘Harbour Authority,” “Court of Summary Jurisdic- 
tion,” &e. 

Section 3 gives the definition of petroleum and applica- 
tion of the Act thereto when tested in the manner set 
forth. It is partly repealed by the Act of 1879. 

The Order in Council gives no definition of carbide of 
calcium, nor are any rules laid down as a method of test- 
ing. But it is proposed only ps licences to keep 
*‘commercially ” pure carbide o; calcium, ¢.e., which con- 
tains no impurities liable to generate phosphoretted or 
siliciuretted hydrogen, so as to render the gas evolved 
liable to ignite spontaneously. 

Section 4 deals with bye-laws as to carriage by ship. 

Section 5 requires notice to be given to harbour autho- 
rities by owner or master of the carrying ship. 

Any contravention of bye-laws in force, or omission to 
give notice, entails heavy penalties. 

Section 6 deals with the label to be affixed to vessels 
containing petroleum, and, as modified for carbide of cal- 
cium, now reads as follows: 

Where any carbide of calcium, to which this Act 
applies, 

(a) Is kept at any place, except during the seven days 
next after it has been im ; or 

(b) Is sent or conveyed by land or water between any 
two places in the United Kingdom ; or 

(c) Is sold or exposed for sale ; 





the label on the vessel containing the said carbide of cal- 
cium shall bear in conspicuous characters the words 
‘carbide of calcium,” ‘‘dangerous if not kept dry,” and 
with the following caution: ‘‘The contents of this 
package are liable, if brought into contact with moisture, 
to give off a highly inflammable gas,” and with the adi- 
tion : 

(a) In the case of a vessel kept, of the name and ad- 
dress of the consignee or owner ; 

(b) In the case of a vessel sent or conveyed, of the name 
and address of the sender. 

(c) In the case of a vessel sold or exposed for sale, the 
name and address of the vendor. 

All carbide of calcium to which this Act applies which 
is kept, sent, conveyed, sold, or exposed for sale, in con- 
travention of this section, shall, together with the vessel 
containing the same, be forfeited, and in addition thereto 
the person keeping, sending, —* or exposing for sale 
the same shall for each offence be liable to a penalty not 
exceeding 51. 

Section 7 has been modified and now stipulates that no 
carbide of calcium shall be kept except in pursuance of a 
license given by local authorities. All carbide of calcium 
kept in contravention of this section shall, together with 
the vessel containing the same, be forfeited, and in addi- 
tion thereto the occupier of the place in which such 
carbide is so kept shall be liable to a — not exceed- 
ing 20/. aday for each day during which such carbide is so 


kept. 

Section 8 gives the definition of local authorities. 

Section 9 deals with the mode of granting licenses. 

Section 10 sets out the remedy in case of refusal of 
license. 

Section 11 relates to the testing of samples yg vergence 
by officer or local authority, and is now modified, but any 
officer authorised by the local authority may purchase 
any carbide of calcium from any dealer in it, or may, on 
producing a copy of his appointment purporting to be 
certified & the clerk or some member of the local autho- 
rity, or producing some other sufficient authority, require 
the dealer to show him every or any place, and all or any 
of the vessels in which any carbide of calcium in his 
possession is kept, and to give him samples of such carbide 
of calcium on payment of the value of such samples. 

Section 12 sets out the penalty for obstructing the 
officer or refusing information. 

Section 13 authorises search for carbide of calcium if 
any court of summary jurisdiction is satisfied by informa- 
tion on oath that carbide of calcium is being kept, sent, con- 
veyed, or exposed for sale within the jurisdiction of such 
court in contravention of the Act. Any carbide of cal- 
cium so found is liable to be forfeited, and any person 
obstructing the search, or authorising obstruction, is 
liable to a penalty not exceeding 20/., in addition to for- 
feiture of the goods. 

Section 14.—By this section Her Majesty may from 
time to time make, revoke, and vary Orders in Council, 
directing this Act or any part thereof to apply to any 
substance other than petroleum. It is under this section 
that the Order in Council applying the Petroleum Acts 
to carbide of calcium came into effect. 

Section 15 deals with mode of recovery of penalties, &c. 

Section 16 is a reservation clause for maintaining pre- 
vious powers with respect to inflammable substances. 

Section 17 repeals certain Acts. 

Section 18 states the duration of the Act. (This was 
extended by the Petroleum Act of 1879, and continues in 
force until otherwise directed by Parliament.) 

Act of August 11, 1879 (42 and 43 Vic., Ch. 47).—This 
is an Act to continue and amend the Petroleum Act, 1871. 
With the exception of Section 4 continuing in force the 
Petroleum Act of 1871, until otherwise directed by Parlia- 
ment, the whole of this Act practically refers to the test- 
ing of petroleum, and is therefore excepted from the Order 
in Council dealing with carbide of calcium. 

Act of August 27, 1881.—This is an Act to regulate the 
hawking of petroleum, and other substances of a like 
nature. This Act is construed as one with the Petroleum 
Acts, 1871 and 1879, and together with those Acts is 
cited as the Petroleum Acts, 1871 to 1881. So far, how- 
ever, as carbide of calcium is concerned, this Act of 1881 
is in totality excepted from the Order in Council. 

It will ts seen that by the Order in Council of 
February 26, 1897, every user of carbide, in however small 
a quantity, was required to have a license, but by a subse- 
quent Order in Council, dated July 7, 1897, it was pre- 
scribed that 5 lb. of calcium carbide might be kept with- 
out a license, provided it was stored in separate substantial 
hermetically-closed metal vessels, containing not more 
than 1 lb. each. 

In conclusion, I have to express my sincere thanks to 
Professor Lewes for the great assistance he has rendered 
me in the preparation of my paper, in allowing me to 
avail myself of the benefit of his vast experience and re- 
search in the subject of acetylene, and for his kindness in 
placing at my disposal the excellent diagrams of gene- 
rators and electric furnaces. I have also to acknowled, 
the courtesy and assistance I have received at the hands 
of the various manufacturers of acetylene apparatus, to 
all of whom I tender my warmest thanks ; and if the few 
facts which it has been my privilege to place before you 
in the short time at my disposal should be of any assist- 
ance to my colleagues, or in any way tend to promote the 
success of the acetylene industry, I shall be more than 
repaid for my trouble. 








JAPANESE CoTTON MANvUFACTURING.—Cotton manufac- 
turing industry is making great strides in Japan. Accord- 
ing to Mr. Gowey, United States Consul at Yokohama, 
there were at the end of last year 781,000 cotton spindles 
in operation in Japan, as compared with 592,000 at the 
close of 1896. 





LAUNCHES AND TRIAL TRIPS. 


THE first-class to’ o-boat Cobra, being the first of 
four boats of the Viper type for the Austrian Govern- 
ment, was launched at the as of Messrs. Yarrow and 
Co., Limited, Poplar, on Saturday, 16th inst. These 
boats are slightly larger than the Viper, being 152 ft. 
6 in, long, by 15 ft. 3in. beam. 





On Monday, the 18th inst., Messrs. Wigham Richard 
son and Co. launched from their Neptune shipyard a 
screw steamer for the Pacific Steam Mavhention Com- 
pany, seven, for service on the west coast of South 
America. The vessel is of steel, 185 ft. long by 31 ft. 
beam, she will Le rigged as a two-masted schooner, and 
will have well-finished accommodation for 22 first-class 
passengers in 11 state-rooms, all in deck houses on the 
promenade deck. The steamer will be propelled by a set 
of compound engines, which, with the boilers, are also 
being constructed by Messrs. Wigham Richardson and 
Co. . The vessel was named the Taboga. 





Thes.s. Hector, recently built to the order of Messrs. 
J. and P. Hutchison, Glasgow, by the Irvine Shipbuilding 
and Engineering Company, Limited, went on trial last 
week, and on the measured mile a speed of 10? knots, 
being 1} knots in excess of guarantee, was attained. The 
vessel is 165 ft. by 26 ft. 6m. by 14 ft. moulded to main 
deck, has a long poop, bridge, and topgallant forecastle, 
and cellular double-bottom and fore peak for water 
ballast. Her “ge tonnage is 507, with registered ton- 
nage 78, and she carries 650 tons deadweight on Lloyd’s 
freeboard. The vessel was supplied by Messrs. McKie 
and Baxter, Govan, with compound surface-condensing 
machinery, having cylinders 18 in. and 40 in. in diameter 
by 33 in. stroke, steam ry supplied by a steel boiler 
13 ft, 6 in. in diameter by 10 ft. long, and 130 lb. working 
pressure. The speed attained was 1§ knots over the con- 
tract, the engines working most satisfactorily. 





Sout Arrican CoaL.—Tenders are invited by the Ca 
Government Railway Department for the supply of the 
whole or any portion of 313,000 tons of South African 
steam coal during 1899. The coal will be subject to the 
approval of the chief locomotive superintendent or other 
officer appointed by the Cape Government. Deliveries 
will be required to be made into railway trucks at the Cape 
Government railway station nearest to the contractors’ 
mine at the rate of 1000 tons per day for the total quan- 
tity required, commencing January 1, 1899. 





PrrsonaL.—Mr, J. P. Hall, late Managing - Director 
of Messrs. John Penn and Sons, Greenwich, has pur- 
chased a piece of land containing 24 acres in Peterborough, 
adjoining the Great Northern Railway on the south side 
of the ma for the purpose of establishing an engineering 
works. The buildings are now being erected. It is pro- 
posed to make auxiliary marine machinery, high-speed 
engines, special boiler feed-pumps, and general engineecr- 
ing. A private limited company will be formed, and Mr. 
Hall will act as Chairman and Chief Director. The 
name of the Company will be J. P. Hall and Sons, 
Limited ; Works, London Road, Peterborough. 





GoLD-MINING IN THE TRANSVAAL.—The gold output 
of the marvellous Witwatersrandt district is still in- 
creasing, the return for June being of a record character. 
In January the outturn of Transvaal gold was 313,826 oz., 
as compared with 209,832 oz. in January, 1897 ; in Feb- 
ruary, 297,975 0z., as compared with 211,000 oz ; in March, 
325,907 oz, as compared with 232,067 oz.; in April, 
335,125 oz., as compared with 235,698 oz.; in May, 
344,160 oz., as compared with 248,305 oz.; and in June, 
344,670 oz., ascompared with 251,529 oz. The aggregate 
production for the first half of this year was, accordingly, 
1,961,663 oz., as compared with 1,388,431 oz. In other 
words, the output is rolling on this year at the rate of 
3,923,326 oz. per annum (as compared with 2,776,862 oz. 
per annum) representing a value of between 14,000,000/. 
and 15,000,000/. The production is continually increas- 
ing, and must now have largely ex the most san- 
guine anticipations originally entertained respecting it. 





Sewers at Cape Town.—The total length of sewers laid 
to the close of May in connection with a new system of 
drainage at Cape Town was 51 miles 4374 yards, as com- 
pared with 50 miles 1091% yards at the end of April. In 
connection with a tunnel for a main intercepting and out- 
fall sewer 9228 lineal feet of brickwork had been executed 
at the close of May, as compared with 6050 lineal feet at 
the end of April, leaving a length of 12,122 lineal feet 
still to be executed, the total length uired bein 
18350 lineal feet. Sewering operations during Apri 
were mainly continued to district No. 6 and Upper Mill- 
street, but delay was occasioned by bad weather. The 
driving of a tunnel across Green Point Common be- 
tween the flash lighthouse and the dockyard, has now 
been finished, and the drainage engineer has given di- 
rections for the workmen to be concentrated upon lining 
the tunnel with the necessary brickwork with a view to 
the completion of this lining as soon as possible. The 
drainage engineer anticipates that within six months the 
main intercepting sewer will be completed up to Adderley- 
street, beyond which point, as the excavations will not 
involve any rock cutting, the work shculd progress more 
rapidly, The total amount expended to the close of May 
was 191,247/, 
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THE DEVELOPMENT OF THE 
CENTRAL STATION.* 
By Samvet Insutt, President of the Chicago 
Edison Company. 

In referring to the development of the central station, 
it would seem hardly necessary to go at length into the 
history of the business, the origin of which probably dates 
from the work of the early experimenters whose efforts 
were directed to the perfection of series arc neing. 
Whilst their work is entitled to the greatest possib 
praise, it should be remembered that the theory on which 
they worked, namely, constant current and varying poten- 
tial, is a theory foredoomed to failure, when applied to the 
development of a system of general distribution for light 
and power purposes, the first essential of which is the 
necessity for a constant potential, the quantity of current 
varying in accordance with the demands made by those 
desiring to use the energy, whether for light or power 
purposes. Nor does it seem to me a matter very pertinent 
to the present occasion to trace the rival claims as to 
priority of invention of the early experimenters on incan- 
descent lamps. Which of them was the first to produce a 
lamp that could be brought to a state of incandescence by 
means of the electric current is hardly within the scope of 
ourinquiry. Probably all of them, groping in the dark 
(now and then illumined by the flashes of light emitted 
from their experimental glow lamps), contributed in a more 
or less degree to the perfection of the incandescent lamp 
as now in every-day use ; but so far as their contributing 
much that is substantial, in the development of asystem of 
central station distribution, it is probable that, up to the 
year 1880, there was but one man who realised that in 
solving the great problem of electrical distribution the per- 
fection of a filament of high resistance, which placed in a 
hermetically-sealed glass globe from which the air had been 
exhausted, and connected in multiple arc across an electric 
circuit, was the first necessity to the distribution of electric 
energy in our cities from a central station system. 

In Mr. Edison’s application for a United States patent 
ona — of electrical distribution filed at Washington 
on Feb. 5, 1880, he says: 

‘*The translating devices for each house may be either 
for light or power, or both. For light, the electric lamp, 
consisting of an incandescing material hermetically sealed 
in glass (shown in other applications made by me) is pre- 
ferred. This lamp is made of a high resistance in com- 
parison with that of any electric go which, to my 
knowledge, have been proposed. In lights heretofore 
pro the endeavour seems to have been to lessen the 
resistance of the carbon, none having been suggested of 
higher resistance than, say, 10 ohms; but I have dis- 
covered that a very much higher resistance, say, 100 ohms, 
must be used, in order that a number may be economically 
and successfully used in a system.” 

The question of the high resistance of the translating 
device was the first stepping stone to success. Everybody 

rior to Edison had aimed at getting a low resistance 
amp, I presume on the theory that the less the resistance 
of one the less the resistance of the whole series. He 
struck out on new lines. A high resistance lamp was 
naturally followed by a multiple arc system. 

In writing of the necessity of a high resistance lamp, 
the applicant for the patent had in mind that a system of 
electrical distribution could be used at the same time not 
only for lighting, but for power purposes, if the motors 
were properly constructed, and this is evidenced by the 
next paragraph in his application, which states : 

‘*The motors should beso constructed that each, with 
a constant flow or pressure of current, will give the exact 
power required. This requires that each motor should be 
wound with finer or coarser wire, and into more or less 
convolutions, which determine the maximum effect of the 
motor.” 

If you will search the files of the daily and technical 
journals, and the proceedings of various scientific societies 
on both sides of the Atlantic from the summer of 1878 up 
to and including the year 1882, you will find that the 
great obstacles iu the way of an economical system of 
central station distribution were the difficulties of pro- 
ducing a lamp that would last, one requiring only a 
minimum of current, and a system of electrical distribu- 
tion requiring a minimum of capital, so as to enable elec- 
tricity to compete with then existing methods of illumina- 
tion and power. Professor Henry Morton, on Decem- 
ber 28, 1879, says in the New York Times : 

“The first difficulty of all is the production of a lamp 
which shall be thoroughly reliable, and neither compli- 
cated nor expensive. All attempts up to the present 
lamp in this direction are acknowledged to be failures, 
and as I have pointed out, there does not seem to be any 
novelty such as would authorise us to hope for better suc- 
cess than the present one. The next difficulty is the 
economical production of small lights by electricity. This 
is what is commonly meant by the phrase, ‘dividing the 
electric light.’ Up to the present time, and including 
Mr. Edison’s latest experiments, it appears that this in- 
volves an immense loss of efficiency. Next comes the 
difficulty of distributing on any large scale the immense 
electric current which would be needed, and to provide 
for their equal action at different points under varying 
conditions of the number of lights used.” 

Evidently Mr. Swan, the English inventor, had no idea 
of the feeder system as late as October, 1880, as in a 
lecture before the Literary and Philosophical Society of 
Newcastle, England, at that time, he said : 

“The only way of avoiding this waste of energy, with- 
out abandoning the idea of small units of light, would be 
either to employ enormously thick conductors, or have a 
very limited area supplied from one source.” 


* Address delivered at the Purdue University, La- 
fayette, Indiana, May, 1898. 








Mr. Swan was referring to Mr. Edison’s plain multiple 
arc system, as set forth in his application of February, 
1880. The eight last words of this quotation prove that 
Mr. Swan did not then know of Mr. Edison’s feeder 
system, application for patent on which was made on 
— 9, 1880, and was patented in England on Sept- 
ember 24 of the same year. It would seem that even in 
1882 Mr. Swan, who himself at that time must have been 
informed as to Mr. Edison’s invention of the feeder system, 
could not have appreciated the possibilities of such a 
system, as, in a paper communicated to the British 
Association at Southampton in August of that year, he 
stated : 

“*The only escape from that limitation (extent of dis- 
tribution) lay in having secondary batteries at stations or in 
houses, and in these batteries being connected in series, and 
fed by currents of higher tension, the principle still hold- 
ing of multiple arc, not from the central station, but from 
the subsidiary ones from which the batteries are charged. 
Once imagine the possibility of these secondary batteries 
being kept at a perfectly constant condition of charge by 
some automatic arrangement, and we might look to that 
as a means of escaping from the difficulties of wide dis- 
tribution.” 

Again, we find that Dr. C. W. Siemens, before the 
Society of Arts in London, on November 15, 1882, said 
that he thought : 

“Tt would be possible to establish electrical mains in 
the shape of copper rods of great thickness with branches 
—— from them in all directions, though he was 
himself decidedly adverse to such a plan. He said he 
would limit the area of the densely populated district to 
} square mile, nothwithstanding other individuals of high 
standing in electrical circles held that areas of from 1 to 
4 square miles could be worked to advantage.” 

Dr. Siemens went on to say: 

‘*In considering the proper size of conductors, two 
principal factors have to be taken into account: First, the 
charge for interest and depreciation on the original cost 
of a unit length of the conductor ; and, secondly, the cost 
of the electrical energy lost through the resistance of a 
unit of length. The sum of these two, which may be re- 
regarded as the cost of the conveyance of electricity, is 
clearly least, as Sir William Thomson pointed out some 
time ago, when the two components are equal. This, 
then, is the principle on which the size of a conductor 
should be determined.” 

Lord Kelvin, commenting on Dr. Siemens’ remarks of 
November 15, 1882, before a Commission taking evidence 
with relation to the Edison feeder patent, said : 

‘*There is not a word here of the necessity to secure 


against too great drop of electric potential between the 
dynamo and the lamps, or too a differences of drop 
between the different lamps of the system, and the 


narrow limitation of the area insisted upon shows that 
Dr. Siemens had no idea of Edison’s solution of the pro- 
blem, and thought only of overcoming the difficulty by 
enormously massive copper conductors with branches 
diverging from them to the points of consumption. From 
his earliest commencement as an inventor and engineer, 
Siemens had been occupied with water and gas. His 
first invention was a water meter, and it is not probable 
that anyone in the years 1879-80 knew better than he 
did of the difficulties met with in the distribution of 
water and gas and of the methods which had been prac- 
tically used or proposed for overcoming them.” 

Again referring to this same subject, Sir William 
Thomson said : 

** About that time, or a little later, one of our first 
electrical engineers, Mr. Crompton, who has, in fact, 
been the first to introduce successfully and on a large 
scale, lighting from a central station in London, told me 
that he was obliged to use larger copper conductors than 
would be required merely in accordance with my prin- 
ciple for economy, in order to avoid so great a drop in 
potential as would be inconsistent with the work- 
ing of the lamps. At that time he had nv idea of the 
feeder system, which he has since adopted with marked 
success in the Kensington-Knightsbridge electric light- 
ing. Siemens’ solution was not augmenting the size of 
the conductors above that calculated from the economic 
law, but to limit the size of the station supplied. Neither 
this nor the solution first proposed by Crompton is satis- 
factory in respect to the practical demands for the 
electric lighting of towns. Edison’s feeder system is 
now universally admitted to be satisfactory to a very re- 
markable d . Iam asked why did not some one else 
invent it. The only answer to this, the last part of the 

uestion that I can think of, is that no one else was 
ison.” 

I personall 
visit to the 
when he saw the Edison feeder system first in o 
and the great interest that he exhibited in stu 
and his admiration for the work accomplished 
Edison in this connection. 

It would seem to me that it is not unreasonable to 
claim that the development of the central station and dis- 
tribution system connected therewith dates from Mr. 
Edison’s work at Menlo Park. Mr. Edison had been en- 
gaged during the early seventies, first as a telegraph 
operator in the Western Union service, and later work- 
ing on the gold indicators in the gold room in New-street, 
New York, during the stirring period of speculation in 
the precious metal which culminated on Black Friday in 
1873. Professor C. C. Law, now connected with the 
University of Missouri, had, I believe, charge of the indi- 
cating instruments, and it is a matter of some interest 
to record the fact that the first work Mr. Edison did of an 
inventive character, which yielded him a financial return, 
was in connection with oan while he was at work on the 
gold indicators in question. Subsequently he was em- 
ployed in the interest of what is now the Western Union 


well remember Sir William Thomson’s 
earl-street station in New York, in 1884, 
ration, 
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Telegraph Company in improving the now universally 
used stock ticker. This work was followed by brilliant 
and successful work in connection with the duplex and 
quadruplex and automatic systems of telegraphy, and the 
invention of the jeg and that part of the tele- 
phone now generally used for transmitting purposes and 
known as the carbon transmitter. His attention to the 
possibilities of what is popularly called the subdivision of 
the electric light was probably the result of a visit he 
paid to Mr. William Wallace at Ansonia in the fall of 
1878, where he saw some experiments on dynamo ma- 
chines, and on his return to Menlo Park he started his 
experiments on a system of electric light and power, 
which culminated in the successful starting of the first 
central station in the lower portion of New York City in 
September, 1882. 

The public interest aroused in his work, and the 
controversy as to whether it was possible for hini to 
achieve anything that would be of commercial value, is 
evidenced by the constant reference to the matter in the 
public press in 1878, 1879, and 1880, resulting in a panic 
in gas securities in London in 1878 and in New York in 
1879. _ Probably the work of no inventor was more gene- 
rally discussed on both sides of the Atlantic by laymen 
and technical authorities alike than was that of Mr. 
Edison on his electric lighting and power system. All 
kinds of comparisons were made as to the difference be- 
tween the cost of gas and the cost of electricity. It was 
claimed by many that Mr. Edison could not possibly be 
considered as having succeeded in his work unless he 
could gavione an illuminant that would compete com- 
mercially with gas. They lost sight of the fact that the 
characters of the two illuminants were entirely different, 
and that there was no more reason for supposing that, if 
electricity were more expensive than gas, the cost would 
be a barrier to its use any more than there is reason for 
supposing that gas should be considered a commercial 
failure because the poorest classes find it cheaper to use 
tallow di The probable reason for scientists and elec- 
tricians a oe possibility of a successful electric 
lighting system being produced was that all previous ex- 
perimenting on incandescent lamps had been, as I have 
already stated, aiming at producing a lamp of the lowest 
possible resistance, and consequently requiring the greatest 
possible amount of current, these lamps being run in series; 
whereas Mr. Edison, at a comparatively early om of his 
work, realised that the first essential was a lamp of 
high resistance, and that the only way of approximating 
an even distribution of pressure was to run these lamps 
in multiple arc. Hence his application for a patent on 
a lamp with a high resistance filament, under date of 
November 4, 1879, and his application on multiple arc 
distribution in February, 1880. It was then but a short 
time before he fot 5 that, although experimentally 
this might give him even pressure, the expense of the 
copper in his distribution system would be too great, 
owing to the necessity of increasing the size of his copper, 
as he got farther and farther from the point of generation. 
The result was that in August, 1880, he applied for his 
patent on asystem of feeders to supply his system of mains 
at various points throughout the system, the effect being a 
compact system with current flowing in all directions 
from the central point of generation through feeders, by 
means of which even pressure could be maintained 
throughout a considerable area. 

A still further step made by Mr. Edison was the reali- 
sation that nothing very reliable in the way of a distribu- 
tion system in large cities could be maintained unless the 
work was placed underground, and, as a result of his 
work of a little over two years, we find that, in the early 
winter of 1880, Edison had a central station system ex- 
perimentally at work at Menlo Park, N.J., having an 
underground two-wire system, with the homes of himself 
and his staff electrically illumined by incandescent lam 
motors at work in his laboratory, and, in fact, all of the 
essential features of what is to-day now so common from 
the largest cities to the smallest villages throughout the 
whole civilised world. 

It was but a short time after the starting of the first 
central station, in New York, that Mr. Edison found 
himself looking for some more economical methods of dis- 
tribution ; and I well remember his first experiments on 
the three-wire system, when, at his shop in Gerrick- 
street, New York, he placed a third brush on the neutral 
point of the commuator of a small bi-polar Edison dy- 
namo and demonstrated the practicability of the three- 
wire system. 

At the same time that Edison was working on the 
three-wire system experimentally in New York, Dr. John 
Hopkinson was probably figuring out the same thing in 
England, and Werner von Siemens was engaged in similar 
work in Germany. The records of the United States, 
English, and German patent offices bear witness to the 
fact that these three men accomplished about the same 
results at about the same time, and, as a consequence, 
between 60 and 70 per cent. of the investment in copper 
was saved. 

As a result of the experiments at Menlo Park, Mr. 
Edison, early in the winter of 1880, started to get together 
the necessary data for the establishment of a central 
station and distributing system in New York, in the 
district bounded by Wall-street on the south, Nassau- 
street on the west, Peck’s Slip on the north, and South- 
street on the east, a territory sowing: about 2000 ft. 
square. He had each house thoroughly canvassed to 
show the number of lights in use, the number of hoistways 
and elevators, and the horse-power of the engines running 
machinery. On one blue print you will find an enumera- 
tion of the power in use in that district, and on the other 
blue print a record of the lights there used. As a result 
of this canvass, the Edison Electric Illuminating Company 
of New York was formed, and drawings prepared for a 
central station, which was erected at 255 and 257, Pearl- 
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street, the capacity of the station being 2000 horse-power, 
and the district fed by a system of half-round copper 
mains and feeders, the mains being inclosed in lengths 
of iron pipe, and insulated by a bituminous compound, 
each length of main being between 20 ft. and 21 ft., so 
that it was possible to take off a service at each house. 

Time will not permit me to go into the details of cun- 
struction of this, the first central distribution system. 
You will see, by referring to the outline drawings of the 
station which I have with me, that the boilers were 
placed down below, and were of the horizontal water-tube 
type, made by Babcock and Wilcox, carrying a pressure 
of 125 lb., the steam machinery and dynamos being of the 
direct-connected type, and placed on a steel structure not 
dissimilar to that of some portions of the elevated railroad 
structure in New York. 

Great care was taken in figuring out the system of 
mains and feeders, an immense plot of the district being 
represented by a series of resistances showing in miniature 
the probable consumption of current in the various parts 
of the district. It should be remembered that the path to 
be followed was practically unknown, that electrical dis- 
tribution on a large scale was as much of a hidden secret 
as an unexplored continent, and the remarkable thing is 
that this first experimental system was a practical success, 
and a return on the money invested was being earned 
before electricians at home and abroad would ise 


the success of the undertaking. It is but natural that | P’ 


many devices were used which were subsequently abso- 
lutely discarded. For instance, an elaborate system of 
resistances placed in series with the feeders was employed 
for maintaining an even pressure, entailing a considerable 
waste of energy. The lamp employed was not more than 
one-half as efficient as that used to-day, while the cost of 
manufacture was many times greater, and it had not one- 
quarter of the life of the present commercial incandescent 
lamp. 

It might be well to pause for a moment and picture the 
condition of the art at that time. I refer to the winter of 
1880. The plans for the central station were completed, 
the details of construction of the conductors in the street 
were all on paper, the dynamos and electrical instruments 
had no existence except on the draughting board, practi- 
cally nothing was known of modern methods of insulation 
or house- wiring, the socket and switch in use to-day had 
not been thought of, the miscellaneous devices now con- 
sidered necessary in connection with house-wiring had 
not been considered. In addition to the development of 
the system and its installation, manufacturing establish- 
ments had to be created in which to manufacture the first 
material needed, and Mr. Edison and his corps of assis- 
tants had to abandon the experiments of the laboratory 
and the designing of the draughting-room to equip and 
and manage shops in which to manufacture the apparatus 
necessary, from the generator to the lamp. Others have 
followed the beaten track, others have improved upon the 
methods employed; but the conception of the system, 
the perfecting of the original apparatus, its manufacture, 
its installation, and its early operation were all borne by 
an enthusiastic but small band of workers having an 
almost idolatrous belief in their chief as the pioneer of 
this great industry. 

I have brought with me to-night a photograph of 
the original direct-connected steam generator known as 
the ‘‘ Jumbo” machine, used in the Pear]-street station, 
composed of an engine manufactured by Armington and 
Sims, of Providence, R.I., of the single-cylinder type, 
running at a speed of 350 revolutions, with what is practi- 
cally the vld form of Edison bi-polar machine changed 
from a vertical to a horizontal ition, the armature 
instead of being wound with cleat wire, being built 
up of copper discs and bars. If you will glance from 
this to the picture of a modern central station unit com- 
posed of a compound, triple or quadruple expansion en- 
gine, with a multi-polar dynamo connected directly on 
the engine shaft, you will find that the same broad en- 
gineering idea is alike a parent in the earliest and latest 
central station unit. The improvements in dynamo 
manufacture have enabled us to use lower-speed engines, 
but the broad principle of direct connection is alike the 
same inboth. That we should come back toexactly what 
Mr. Edison used in the earliest central station work is 
no mean tribute to him as an engineering authority. 

The delay which necessarily occurs in carrying every 
new enterprise to a Groncial success, acted as a wet 
blanket on central station development. Efforts were 
made to cheapen construction when it was found that 
capitalists in large cities were unprepared to risk their 
money in the enterprise. The apparatus was adapted to 
the requirements of smaller communities, and, as a result, 
a number of small stations were established throughout 
the country, especially in Pennsylvania, Ohio, and 
Massachusetts. The development of the central station 
business for several years was confined to this class of 
work. The service was far from reliable, owing mainly 
to the necessity of doing the che.pest possible engineering 
and construction in order to meet the necessities of the 
slim exchequers of those who were bold enough to em- 
bark their capital in this business ; but the Pearl-street 
station, started on September 5, 1882, with 5500 lamps, 
rapidly developed, and in the 14th month of continuous 
running had 508 customers, wired for 12,732lamps. Com- 
paratively little work was done in central station lighting 
in Europe- A small station was started in Dijon, France, 
in June, 1883, and in the same year an installation was 
made in Santiago, Chili; in Milan, Italy; on Holborn- 
viaduct, London, and in Manchester. 

The success of the Pearl-street station resulted in the 
extension of the New York system and the building of 
two stations up-town in New York, one in 26th-street, 
and the other in 39th-street. This was followed by 
a station in Boston, and another in Brooklyn. In 1887 
the building of the first station in Chicago was started, 








the average load, as shown by the composite ampere curves 
of that station, which I have with me, being not much 
over 500 amperes for the year 1888. These latter stations, 
the two in New York, the one in Boston, and the one in 
Chicago, were equipped with high-speed engines belted to 
Edison bi-polar dynamos of the Siemens armature type, 
in some cases the engines and dynamos being on the same 
floor, in other cases the engines being belted to the dy- 
namos on the floor above. Numerous other stations were 
started, so that by 1890 upwards of 60 cities were =e 
with the direct-current low-tension system, all of which, 
and numerous others, are to-day so remunerative that 
their securities are considered among the most desirable 
local investments, especially in cities of the first and 
second rank, 

The success of the low-tension system was followed by 
the introduction of the alternating system, using high 
a primaries with the converters at each house, re- 

ucing, as a rule, from 1000 down to either 50 or 100 volts. 
I am not familiar with the early alternating work, and 
had not, at my disposal, sufficient time in preparing my 
notes to go at any length into an investigation of this 
branch of the subject: nor do I think that any particular 
advantage could have been served by my doing so; as it 
has become cnety recognised that the early alternating 
work with a house-to-house converter system, whilst it un- 
doubtedly helped central station development at the time, 
roved very uneconomical in operation and expensive in 
investment, when the cost of converters is added to the 
cost of distribution. The large alternating stations in 
this country have so clearly demonstrated this that their 
responsible managers have, within the last few years, 
done everything possible, by the adoption of block con- 
verters and three-wire secondary circuits, to bring their 
system as close as they could in practice to the low-ten- 
sion direct-current distribution system. I do not want to 
be understood as undervaluing the position of the alter- 
nating current in central station work. It has its place, 
but to my mind its position is a false one, when it is used 
for house-to-house distribution with converters for each 
customer. The success of the oldest stations in this 
country, and the demonstration of the possibilities of 
covering areas of several miles in extent by the use of the 
three-wire system, resulted in much capital going into 
the business. One of the earliest stations of a really 
modern type installed on either side of the Atlantic was 
built by the Berlin Electricity Works. The engineers 
of that station, while recognising the high value of the 
distributing system, went back to Edison’s original 
scheme of a compact direct-connected steam and electric 
generator, but with dynamos of the multipolar type de- 
signed and built by Siemens and Halske, of Berlin, the 
engines being of vertical marine type. 

This was followed by the projecting in New York of 
the present Duane-street station, employing boilers of 
200 1b. pressure, triple and quadruple-expansion engines 
of the marine type, and direct- connected multipolar 
dynamos. Almost immediately thereafter the station in 
Atlantic-avenue, Boston, somewhat on the same general 
design so far as contents is concerned, was erected. In 
1891 a small station, but on the same lines, was projected 
for San Francisco, and in 1892 the present Harrison- 
street station of the Chicago Edison Company was de- 
signed, and benefiting by the experience of Berlin, New 
York, and Boston, this station produces electric current 
for lighting purposes probably cheaper than any station 
of a similar size anywhere in this country. 

It is not necessary for me to go into detail in explana- 
tion of the modern central station. You are all doubt- 
less quite familiar with the general gg but if you 
will examine the detail drawings of the Harrison-street 
station, which I have brought with me, you will find that 
every effort has been made to provide for the economival 
production of steam, low cost of operating, good facili- 
ties for repairs, and co! uently low cost, and for per- 
manency of service. You have but to go into any of the 
modern central stations in midwinter to see them turnin 
out anywhere from 10,000 to 30,000 amperes with a mini- 
mum of labour, to appreciate the fact that central station 
business is of a permanent and lucrative character. 

To go back to the question of alternating currents, the 
work done in connection with the two-phase and three- 

hase currents and the perfection of the rotary trans- 
ormer has resulted in introducing into central station 
—— a further means of economising the cost of pro- 

uction—by concentration of power. ccording to pre- 
sent experience, it is (except in some extraordinary cases) 
uneconomical to distribute direct low-tension current over 
more than a radius of a mile and a half from the generat- 
ing point. The possibility of transmitting it at a very 
high voltage, and consequently low investment in con- 
ductors, has resulted in the adoption of a scheme, in 
many of the large cities, of alternating transmission com- 
bined with low-tension distribution. ‘The limit to which 
this alternating transmission can be economically carried 
has not yet been definitely settled, but it is quite possible 
even now to transmit economically from the centre of any 
of our large cities to the distant suburbs, by means of 
high potential alternating currents, distributing the cur- 
rent from the sub-centre distribution by means either of 
the alternating current itself and large transformers for 
a block or district; or else if the territory is thickly 
settled by means of a system of low-tension mains and 
feeders, the direct current for this purpose being obtained 
through the agency of rotary transformers. 

There are various methods of producing the alter- 
nating current for transmission purposes. In some 
cases the generators are themselves wound for high 
potential ; in others they are wound for 80 volts, and 
step-up transformers are , carrying the current up 
to whatever pressure is desired, from 1000 to 10,000 volts. 
In other cases dynamos are used, having collector rings 
for alternating current on one side and a commutator for 





direct current on the other side of the armature, thus 
enabling you, when the peak in two districts of a city 
comes at two different times, to take care of this peak by 
means of the same original generating unit, furnishing 
direct low-tension current to the points near the central 
station, and alternating current to the distant points. 
In other cases, where a small amount of alternating current 
is segenes on the transmission line, it has even been 
found economical to take direct current from a large unit, 
ehange it by means of a rotary transformer into alternating 
current, step up from 80 to, say, 2000 volts, go to the dis- 
tant point, and step down again to 80 volts alternating, 
and then convert again by means of a rotary transformer 
into low-potential direct current. 

The introduction of alternating current for transmission 
pu in large cities is probably best exemplified in the 
station recently erected in Brooklyn, where alternating 
current is produced and carried to distant points, and 
then used to operate series arc-light machines run by 
synchronous motors, the low-tension direct-current net- 
work being fed by rotary transformers, and alternating 
circuits arranged with block converters, and even in some 
cases separate converters for each individual customer in 
the scattered districts. 

It would be very interesting to go at length into the 
details of cost in this, the latest development of central 
station transmission, but time will not permit ; nor have 
I the time at my — to go at length into the central 
station business as developed by the electric street rail- 
ways now so universally in use, or another phase of the 
business as exemplified by the large transmission plants, 
the two greatest examples of which, in this country, are 
probably those at Niagara Falls, N.Y., and Lachine 
Rapids, near Montreal. So far as street railways and 
power transmission are concerned, I would draw your 
attention to the fact that the same underlying principle 
of multiple-arc mains and feeders, originally conceived by 
Mr. Edison, is as much a necessity in their operation as 
it is in the electric lighting systems, whether those systems 
be operated on the old two-wire plan, the three-wire 
plan, or by means of alternating currents. 

Passing from a review of central station plants and dis- 
tribution system naturally brings us to the operating 
cost and the factors governing profit and loss of the enter- 
prise. In considering this branch of the subject, I will 
confine my remarks to the business as opera’ in 
Chicago by the company with which I am connected. 

Our actual maximum last winter came on December 20, 
our load being approximately 12,000 horse-power. A 
comparison of the figures of maximum capacity and 
maximum load of last winter shows that we had a margin 
in capacity over output of about 20 percent. The load 
curves shown this evening represent the maximum output 
of last winter (December 20), an ave summer load 
last year (June 4), and an average spring load of this year 
(May 2). For our purposes we will assume the maximum 
—— of the plant and the maximum load ofthe system 
to be identical. The maximum lcad last winter occurred, 
as I have stated, on December 20, about 4.30 o’clock in 
the afternoon, and lasted less than half an hour. It should 
be borne in mind that the period of maximum load only 
lasts for from two to three months, and that the invest- 
ment necessary to take care of that maximum load has to 
be carried the whole year. It should not be assumed 
from this statement that the whole plant as an earning 
factor is in use 25 per cent. of the year. The fact is that, 
during the period of maximum load, the total plant is in 
operation only about 100 hours out of the 8760 hours of 
the year ; so that you are compelled, in order to get in- 
terest on your investment, to earn the interest for the 
whole of the year in about 14 per cent. of that period, on 
about 50 per cent. of your plant. 

(To be continued.) 





Soutnu ArricaAN Raitways.—The construction is pro- 
posed of a direct line from Bloemfontein to Kimberley. One 
argument ar forward in support of the pro line is 
that it will afford an outlet for Kroonstad coal. There 
are large beds of this coal, and it is believed that when 
developed by railway communication they will acquire 
considerable importance. 





BELGIAN BiAst-FurNAcES.—The number of furnaces in 
blast in Belgium at the commencement of July was 30, 
while the number of furnaces out of blast at the same 
date was 16. The total of 30 representing the number of 
furnaces in blast in ~~ at the commencement of 
July, was made up as follows: Charleroi group, 13; 
Liége group, 11; Luxembourg, 6; total, 30. The pro- 
duction of pig in Belgium in June was 76,500 tons, as 
compared with 92,850 tons in June, 1897. The aggregate 
output for the first six months of this year was 502,945 
tons, as compared with 551,240 tons in the corresponding 
period of 1897. 





Russian Suiprinc ENTERPRISE.—A new law abolishing 
customs duties on vessels built abroad and registered in 
Russian ports, is already producing important results, the 
Minister of Finance having received no less than 11 appli- 
cations for authority to establish large steam navigation 
companies. The most important of these is one organised 
by Vice-Admiral Makarow, and to be known as the Cron- 
stadt Russian Steam Ship Company. The proposed 
capital of the company is 15,000,000. roubles, and it has 
been formed to run lines of steamers to ivostock, 
Talienvan, and Port Arthur, as well as to the embouchure 
of the Ob and Yenissei. Six other companies are on the 
point of being established at Odessa, Novorossisk, and 

heodosia. In the course of the autumn it is also pro- 
posed to establish two other companies at St. Petersburg, 
and two others at Windau and Libau. 
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CompPILteD sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888, 
number of views given in the Specification Drawings is stated 
coh oes chine wane ave Gunseneh, the Apentention 4 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 


the uniform price of 8d. 
The date of the advertisement of the tance of a complete 
Specification is, in each case, given after the abstract, unless the 


Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


16,488. G. Westinghouse, Pittsburg, Pa., U.S.A. 
Cores for Electrical Machines. [4 Figs.] July 12, 1897. 
[Date claimed under International Convention, January20, 1897. ]— 
This invention has for its object to provide a simple, inexpensive, 
and efficient means whereby the laminz of the cores of electrical 
machines may be secured together and to the casting constituting 
the support for such lamin. Prior to this invention it was the 
usual practice to clamp the lamine forming parts of the cores of 
electrical machines together by means of end plates or rings, and 
bolts passing through said parts. Such construction was open to 
objection by reason of the number and weight of the parts em- 
ployed, as well as on account of the labour and expense involved 
in manufacturing and assembling the said parts. According to this 
invention acore for an electrical hine is composed of lamiox 
maintained in position on or in a supporting casting by means of 
an annular plate which presses the laminw against a flange or 
lugs at one end of the casting, said annular plate being secured by 
means of a ring located partially in a circumferential groove pro- 
vided in the casting and partially in a corresponding circumferen- 
tial groove in the anuular plate. Referring to Fig. 1, 1 isa casting 











having a cylindrical internal periphery and provided with a pro- 
jecting flange at one end ; at the other end of the casting a groove 
3 is provided forming a shoulder. The lamin 8, which are pro- 
vided with transverse slots or grooves for the reception of coils in 
the usual manner, are placed in position within the casting against 
the flange and an annular plate is placed at the end of the said 
lamine. This annular plate is provided with an external groove 
6 corresponding to the groove 3 and openings 7 communicating 
with the annular space formed by the two grooves. To secure 
the lamine in position, the annular plate is pressed down com- 
pressing the laminz until the groove 6 is opposite the groove 3. 
Fusible metal is then poured through the openings 7 into the 
annular space formed by the grooves 3 and 6 where it solidifies to 
form a ring. The — on the annular plate may then be 
removed, the metal ring holding the parts in position. In 
Fig. 2, a construction suitable for an armature is shown in which 
the laminw 8 surround the casting 1. The flange isnow external 
instead of internal and the annular plate also is placed outside the 
casting. The method of securing the annular plate in place is the 
we) described with reference to Fig. 1. (Accepted May 25, 


125. K. Bowen, London. Controlling Electric 
Motors, and Switches therefor. [4 Figs.) January 3, 
1898.—In electric launches it is found necessary to temporarily in- 
crease the speed, for short intervals, for which purpose, accord- 
ing to this invention, a special switch entirely separate from the 
ordinary regulating switch is employed. A is a cylinder of 
ebonite mounted on a spindle working in bearings and provided 
with a handle. On the surface of the cylinder A are fixed metallic 
bridge pieces in suitable =. on which bear the fingers F 
mounted on an insulating block, to which the electric connections 
are made by means of the thimbles H. The cylinder A is pro- 
vided with a ratchet wheel and a pawl, and the whole is mounted 
on a metal casing. A shunt-wound motor is employed, the field 
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being 80 arranged and proportioned that the motor develops its 
full normal speed when the different circuits into which the mag- 


netising coils are divided are connected in parallel across the | 


brushes. In a two-pole motor of the ordinary type there are con- 
nected four wires, two to the terminals of the shunt coils of each 
limb of the magnet and two to the motor brushes or battery 
terminals, and two to the terminals of a suitable artificial 
resistance, connecting these eight wires to the eight metallic 
fingers F. These bear upon the cylinder A, on the face of 
which are the bridge pieces E, which are so placed that by 
— the cylinder A in its bearings by means of the handle 
the following connections are made: 1. The shunt circuits of 
the motor are connected in parallel and to the positive and 





negative terminals of the motor or battery respectively. 


2. | only above the level there is preferably employed for the same 


The shunt circuits of the motor are connected in series and to the | purpose an auxiliary fan or propeller, though either may be 


positive and negative terminals respectively, or the resistance, if | adapted in each case and wit 
he horizontal or vertical description, but the former device is more 


connected in series with the field coils, is short circuited. 3. T 


centrifugal pumps of either the 


shunt circuits are connected in series, and in series with the | easily acd practically applicable to pumps with horizontal spindles, 


resistance, and these to the positive and negative terminals re- 
spectively. (Accepted May 25, 1898.) 


5049. W. Stanley, Pittsfield, Mass., U.S.A. Alter- 
na Current Motors, [5 Figs.) March 1, 1898.—This 
invention relates to a novel type of induction motor, to be 
operated by phase-differing alternating currents. It is con- 
structed with a single primary element or field-magnet structure, 
and a single secondary core wound with closed coils. The primary 
member and secondary circuit or circuits are so arranged that 
a magnetic flux of given phase relation induces current in the 
secondary, and this current is acted upon dynamically by mag- 
netism of a different phase to produce torque. The fixed poles 
N, S, and connecting yoke a form ye of a magnetic circuit for 
magnetism of one phase, while poles N1, S1, NU, and yokes b 
and c form part of an independent magnetic circuit for magnetism 
of a different phase. The secondary member is inductively 
related to all the phase-differing primary fields and the wire is 
so disposed that the current induced by the action of one field 
is acted upon dynamically by one or more of the fields of dif- 
ferent phase. The motor here illustrated is assumed to be of the 
two-phase type. The magnetic circuit through the poles NJ, 
$1, N11 is preferably divided, as shown, so that three-pole faces 











are presented to the secondary element in order to permit a 
more symmetrical disposition of the secondary conductors. In 
this case the entire flux passes through the pole S81, and one 
half of the flux through each of the poles N 1, N11, so that the 
total flux is symmetrically disposed with reference to the 
secondary circuits when the latter are arranged as shown. The 
secondary .nember of the motor B consists of a single core 
and coils wound thereon, providing closed electric circuits. In 
the diagram three coils are shown, numbered 1, 2, and 3. With 
the motor at rest and the parts in the position shown, the coil 1 
receives the flux through poles N and §, and is in the position of 
maximum induction with reference to these poles, while the 
current thus induced in flowing through that ogg of its circuit 
which is adjacent to pole S' is acted upon by the phase-differing 
magnetism dynamically to produce torque. In the same way 
the fluxes threading the coils 2 and 3 from poles N 1, 81, generate 
currents which are acted upon dynamically by the poles N, 8 
and the parts are all so arranged that the torque effects produc 
by the different currents and magnetic fluxes are cumulative. 
The motor will therefore be subjected to a starting torque and 
run under load. (Accepted May 25, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


9143. W. Pilkington, a. Warwick. Me- 
tallic Cylinders or Bottles for Containing Gas under 
High Pressure. [2 Figs.) April 20, 1898.—These improve- 
ments have for object to readily strengthen such receptacles with 
but a small addition to their weight. In the application of this 
invention to an ordinary steel bottle or cylinder for the storage 
and transportation of gas or liquid under high pressure, there 
is shrunk or otherwise fixed on the upper and lower ends of the 
vessel a band or collar formed preferably from short lengths of 
seamless steel tube. Upon the main portion of the vessel between 
the bands or collars, steel wire of a high tensible strength is 
tightly boundin one or more layers as may be required. The 
ends of the wire are fixed to the respective bands or collars by 


Fig.l 2. 
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any suitable fastening devices, or the ends are sometimes placed 
in a longitudinal direction upon the vessel and the wire is sub- 
soqnentiy coiled upon the same after the manner of the binding 
of the handles of cricket bats and the like. Fig. 1 is an eleva- 
tion of a gas cylinder or bottle, and Fig. 2 a similar view of the 
bottle with this invention applied thereto. The bands or collars 
A and B areshrunk or otherwise secured upon the respective ends 
of the bottle and the wire C is tightly bound around the body of 
the vessel. The number of coils and the diameter of the wire 
employed varies with the intensity of the stress to be resisted by 
the bottle for the particular service for which it may be required. 
The band or collar B is made and arranged suitably for serving 
the purpose of a foot or base for the bottle. (Accepted May 25, 
1898. 


898.) 
PUMPS. 


17,053. J. Bernays, London. Centrifugal Pumps. 
(7 Figs.) July 19, 1897.—This invention consists of improve- 
ments whereby the pump situated above the level of the liquid to 
be raised and the suction pipe may be efficiently and automati- 
cally primed or filled with liquid on starting to enable it to draw 
water or liquid at once, dispensing with the use of a foot valve at 
the bottom of the suction pipe, or of an aspirator with retaining 
valve at top as generally used and by which improvements also 
the volume of flow through the pump, particularly at small heads, 
is facilitated and increased. Where the pump is high above the 
liquid level to be raised it is preferred to use for the purpose a de- 
vice described as an air-lock ; and with those situated a few feet 


| and the latter to those with vertical spindles. Referring to Fig. 1, 
A is any suitable centrifugal pump casing, and B the operative 
fan in such pump, © is the closed cistern or air-lock, placed on 
the level with the pump casing, the water in the cistern or air- 
lock, thus ee the pump casing by gravity. The cistern or 
air-lock should have a sufficient capacity proportioned to the ex- 
tent of the vacuum required for drawing the liquid up to the 
pump, and will in practice vary from two to five times the con- 


























tents of the empty part of the suction pipes at starting, according 
to the suction lift. The indraught of the pump casing is con- 
nected by the pipe E to the bottom of the cistern or air-lock C, 
and is connected from the top of the cistern or air-lock C by the 
suction pipe D to the water that is to be raised by the centrifugal 
pump. e top or the cistern or air-lock C is also connected by 
the pipe F, controlled by a cock, to the outlet pipe H of the 
pump. An independent air-discharging cock ma: fixed in the 
top of the cistern or air-lock C, which may be alternative in its 
use to the pipe and cock F. The arrangement in Fig. 2 is pre- 
cisely similar in effect to that shown in Fig. 1, the suction pipe D 
being partly cast in one piece with the pump casing, and the inlet 
pipe E being bolted to the side of the air-lock or cistern, with 
internal downwardly bent nozzle. (Accepted May 25, 1898.) 


8502. F. Lobnitz, Renfrew, N.B. Hopper Dredgers 
and Barges. [5 Figs.) April 12, 1898.—This invention 
relates to hopper dredgers and barges provided with pumping 
apparatus for discharging the spoil ashore or elsewhere, and it 
has for its object to facilitate the discharge of the spoil from the 
hopper of such dredgers and barges. In carrying out the inven- 
tion, two pumps are used, and their pipe connections are so 
arranged that the pum; used for emptying the hopper and dis- 
charging the spoil ashore, or elsewhere, can be assisted by the 
second pump, which latter, at will, can be made to discharge 
either into the suction pipe of the first pump or among the 
material in the hopper. a is a suction pipe, which is jointed to 
the pipe leading to the centrifugal suction pump d. The discharge 

ipe e from the pump d passes along above the hopper, and is 

jointed by means of a connection to the end of the suction pipe 
J of the second or delivery pump g. /h is the disc’ e pipe from 
the pump g to the shore or elsewhere. A branch runs from the 
pipe e to the opposite side of the hopper. The suction pump d is 
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driven by the engine j, whilst the delivery pump g is driven by 
the engine k. These engines also drive the propeller l,m, 
The shaft / has a bevel pinion on it which gears with a bevel wheel 
on one end of a cross-shaft whose other end hasa a 
bevel wheel which drives a pinion on the shaft m. By this 
—e the engines are caused to revolve the shafts /, m, 
and the pumps and propellers at exactly the same speed. The 
bucket, dredging gear is driven from the shaft p by means of the 

inions z and pitch chains y. The suction pipe f of the pump g 

as, or may have, lateral branches with valves, which latter can 
be operated from the deck by means of long rods. The discharge 

ipes of the pump d are provided with valves operated by levers. 
The engines are, by preference, so arranged that the shafts run 
inwards, 7.¢., in the direction of the arrows, when propelling and 
pumping, and in the opposite direction when dredging. With this 
arrangement of the pumps, and their pipe connections, whenever 
necessary the pump d may be made to assist the — g by dis- 
charging water through the connection into the end of its suction 
pipe f. (Accepted May 25, 1898.) 


RAILWAYS AND TRAMWAYS. 
16,811. J. T. Jepson and The Leeds Forge Com- 
$ Leeds. Underframes of ‘Ratlwa 





Bad other Rolling Stock and the Man of 
Longitudinal Members therefor. (6 Pig) ~~ 15; 1897, 
—The improvements consist mainly in constructing the under- 
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frames of railway and other vehicles with end longitudinal bars 
each of which is of channel section with boxed-in ends, and has its 
web placed uppermost and formed with a central longitudinal de- 
pression or groove that extends from its outer end to about the 
middle of the length of the bar and has one or more holes or slots 
formed there-through. The a is such that the longi- 
tudinal depression or groove —the bottom of which is placed level 
with the bottom of the hole or slot in the headstock—forms a 
bearing surface for the draw bar, and also serves asa guide and 
bearing surface for the draw-spring buckle and the hole or slot or 
holes or slots allow of the pin or pins which connects or connect 
the draw gear to the draw springs moving to and fro. As shown 
the end longitudinal bar is constructed of a bar or plate 1 of metal 
of channel or trough-like section having boxed-in or solid ends 2. 
The top or web la is formed by pressing between suitable dies 
with a central longitudinal depression or groove 3 that extends 
from one end to about the middle of the length of the bar. The 
bar is so formed and is arranged in the underframe 4 of a vehicle 
as shown in Fig. 3 so that the channel will be inverted, that is to 
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say the web la will be uppermost, and the part which is formed 
with the depression or groove 3 will be outermost, that is to say 
nearest to the headstock 5. One or more holes or slots 6 is or are 
cut through the depressed portion of the bar to allow the pin or 
pins which connects or connect the draw gear to the draw-springs, 
tomove to and fro. The improved bar is fixed in position by bolt- 
ing or otherwise securing its boxed-in ends 2 to the juxtaposed 
rtions of the vehicle underframe, namely, to the cross-bar 7 and 
Coadstock 5 respectively. so that the longitudinal groove or de- 
ression 3 will serve as a guide to the draw-spring buckle for which 
it affords a bearing surface. The buckle rests upon the bottom of 
the groove or depression, and the spring-plates forming the lami- 
nated draw and buffing spring bear upon the plain portion of the 
web 1a of the bar, as is usual with pressed metal-end longitudinal 
bars. The longitudinal groove or depression 3 also forms a bear- 
ing surface for the draw bar, the bottom of the groove or depres- 
sion, which is level with the bottom of the hole or slot in the head- 
stock through which the draw bar works, preventing undue wear 
of the headstock and draw bar plate. (Accepted May 25, 1898.) 


SHIPS AND NAUTICAL APPLIANCES. 


4907. Messrs. Barbier and Benard, Paris. Lenses 
for Lighthouses, &c. [2 Figs.) February 28, 1898. [Date 
claimed under International Convention, July 28, 1897.]—This 
invention relates to lenses suitable for lighthouses, projecting 
apparatus, and the like, comprising dioptric and mee 
rings or lenses arranged to subtend an angle up to about 180 an 
and constructed in such a manner that the focal distance of 
almost all the elements will be practically the same. This 
arrangement allows of the use of lanterns of small size relatively 
to the focal distance of the dioptric lens. Lenses in accordance 
with this invention are composed of a central spherical lens 1 
surrounded by plano convex dioptric rings 2 arranged in receding 
tiers, as shown. The catadiopric portion, which is the principal 





feature of this invention, consists of rings 3 of novel shape 
(designated the ‘ Rutishauser” shape) the section of which is 
somewhat similar to the central part of a concavo-convex lens, 
cut through by a straight line, which becomes the reflecting 
surface. The radii of curvature of the lens, taken as the basis, 
may varyfrom — © to + » ; that is tosay, the principal sections 
of the surfaces of incidence and of emergence of the prism may 
be convex or concave, with any desired radii of curvature, the 
—— section of the catadioptric ring always giving a straight 
ine as regards the reflecting surface. Thissystem of rings allows 
furthermore of reducing the angles of incidence and of emer- 
gence of the rays, and consequently of reflecting the light under 
better conditions. (Accepted May 25, 1898.) 


6856. L. Smith, Barrytown, N.Y., U.S.A. Life- 
boats and like Vessels. [8 Figs.) March 21, 1898.—The 
object of this invention is to provide a lifeboat which cannot 
sink and which will right itself if capsized. The improved life- 
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boat is preferably pointed at each end and otherwise shaped to 
conform with the usua] style of lifeboat ordinarily used. The 
upper portion of the bow and stern of the boat is provided with 
a watertight compartment @ which extends only part way down- 











ward towards the bottom of the boat. These compartments are 
shown as extending in a straight line across the boat, but they 
may made to conform to the curvature of the sides of the 
boat or be shaped in any preferred manner. Longitudinal water- 
tight compartments a! are also formed on each side of the boat, 
beginning and terminating at a point a short distance from the 
bow and stern compartments. These longitudinal compart- 
ments a! may be subdivided by suitable partitions a? if preferred. 
These longitudinal compartments a! extend from a point on a 
level with the gunwale of the boat to the bottom thereof. At 
points between the longitudinal compartments a! are arranged 
seats B which are secured at their ends to the sides of the longi- 
tudinal compartments, and are constructed substantially in the 
shape of an oblong box of square cross-section, thus forming 
additional watertight compartments in the centre of the boat. 
The transverse compartments Bare arranged within the boat 
and protected at their ends by the longitudinal partitions ; 
hence although the end compartment might be damaged so as to 
fill with water, yet the compartments B forming the seats would 
remain intact and prevent the sinking of the boat. A supple- 
mental keel C, preferably of lead, is secured upon the ordinary 
keel to keep the boat in an upright position, or to immediately 
right the boat if upset. (Accepted May 25, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8128. A. J. Boult, London. (F. Hayot, Paris.) Cy- 
linder and Piston Motors or Engines. [4 Figs.) 
April 5, 1898.—This invention relates to an engine or motor with 
four pistons, two of which work in a vertical cylinder hori- 
zontally reciprocated by the other two, the four pistons trans- 
mitting rotary motion to the driving shaft by means of a single 
crankpin. The figure illustrates the application of this inven- 
tion toa gas motor. A is a frame supporting the crankshaft B 
in bearings. To the frame are secured two uprights or standards 
in which are formed or to which are secured two cylinders E and 


four guides. Between the two standards is suspended by means 
of guides and pistons H, a movable cylinder J in which o “_ 
r L. 


two pistons K secured together by means of a plate or 
With the latter engages the crankpin M. The result is that the 
two pistons K, by their reciprocating motion, cause the crank to 
rotate, and at the same time move the cylinder J laterally in its 
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guides. The driving fluid acts only on one face of the pistons, 
the other one being open to the atmosphere. The fluid for the 
pistons K arrives and escapes through inlets N arranged respec- 
tively on and under the cylinder J. For the pistons fi the fluid 
arrives through openings, and escapes through other openings 
arranged at the side in the covers of the cylinders. An opening 
in the wall of the cylinder J enables the latter to move on the 
driving shaft B. This construction has the advantage of over- 
coming dead points owing to the pistons acting directly on the 
crank. In gas engines it is possible to obtain four consecutive 
explosions for each revolution of the crank. In case of gas 
engines, the gas may pass to the pistons K through two of the 
chambers F, and it escapes through the other two. The inlet is, 
therefore, on one side of the machine, and the exhaust on the 
other. The guides are provided for this purpose with passages 
in order to place the chambers F in communication with those N 
on the cylinder. (Accepted May 25, 1898.) 


MISCELLANEOUS. 
5164. A. Stephan, Brietenbach,Germany. Appa- 
Treatment of Size by 


ratus for the Continuous 
Boiling. [2 Figs.) March 2, 1898.—This invention relates to 
an apparatus for the continuous preparation of size, in which the 
manufecture of the latter is not effected by boiling direct with 
steam mixed with the size, as is done at present, so that the 
weakening of the size by dilution is avoided. The apparatus 
further serves to render the preparation of the size one continuous 
operation, the raw size being continuously pumped into a closed 
boiler having double walis. The boiler is hea by steam which 
is introduced between the walls, so that the size is brought to the 
required temperature ur der pressure, in order to be afterwards 
continuously fed into the size trough. This apparatus allows the 
quantity of the material to be fed into the size trough to be 
accurately measured, so that the same is adequate to the quan- 
tity of yarn to be treated. The boiler R, closed at all sides and 











surrounded by a double wall, serves for the preparation of the 
size, and is provided with a mixing device operated by the axle 
V. The boiler is heated by steam introduced through a pipe into 
the space inclosed »y the double walls, so that the steam does 
not come into direct contact with the size, which latter is thus 
always kept at the same strength: The raw material is fed into 
the boiler R by the pump Z through the tube Y. The boiled size 
passes into the size trough through the tube H, being compelled 
to pass through the automatic discharge valve J, which is intro- 
duced into the pipe ; this discharge valve allows of the mainten- 
ance of the pressure of the size in the boiler within the desired 
limits. The three-way cock N admits of the size being fed into 
the size trough either through the tube m or through the tube L. 
A valve K inserted into the pipe service below the discharge valve 
J allows of the closing of the pipe service in order to examine the 
valve and service pipe in case the discharge valve should not act. 
(Accepted May 25, 1898.) 





12,630. W. W. Harris, London. Ovens. [10 Figs.| 
May 21, 1897.—Ovens such as those known as Perkins’ steam 
ovens are now heated by rows of pipes containing highly heated 
fluid—usually one row just below the baking plate or floor of the 
oven ard another row inside the oven just below the arched roof 
which is above this plate. One end of the pipes in each row is 
made to project out through the back wall of the oven—the ends 
of the pipes of the lower row serve as firebars for the heating fire, 
and are heated by it, whilst those of the upper row are heated by 
the hot gases from the fire rising up through the outlet chimney 
flue. Air is admitted to the fire through an ashpit below the fire, 
the amount admitted being controlled by the extent to which the 
ashpit door is opened. The draught is also regulated by a sliding 
damper plate in the chimney flue. If proper attention is paid to 
regulating the draught, this arrangement serves very well, but if 
through carelessness the damper and ashpit door are left wide 
open the fire may become so intense as not only to injure the brick- 
work of the oven but even to destroy the tubes. The object of 
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this invention is to obviate the risk of accident of this kind. In 
order to insure that the outlet chimney shall not be opened beyond 
a regulated fixed amount by the drawing out of the damper H, there 
is applied just above the damper H a second damper G, which, like 
it, has a rod a back from it through the same passage 
as that through which the lower damper rod exterds. The 
upper damper G is somewhat wider than the lower damper H, 
and its side edges rest on projections which extend upwards 
from the horizontal flanges clear of the sides of the lower damper. 
On the underside of the upper damper are two small projections 
which can drop into notches in the top of the projection on 
which the damper slides ; a number of such notches are made in 
each projection, so that by lifting the damper until the pro- 
jections upon it are clear of the notches, the damper can be drawn 
back orslidden to more or less open the chimney flue, and the 
damper can then be again lowered to allow its projections to 
enter other notches, and so the damper can be set to limit to any 
desired extent the amount to which the chimney flue can be 
opened. (Accepted May 25, 1898.) 


13,945. D, Halland J. H. Kay, Ashton-under-Lyne, 
Lancs. Apparatus for Filte ° — Heating, 
and Humi Air. [3 Figs.] June 8, 1897.—The air is 
introduced into the upper part of a chamber a through an orifice 
at d, and immediately below this inlet are arranged horizontal 
box-shaped filtering trays ¢ below one another, and at a suitable 
distance apart. Each tray c is fitted with a removable lid of finely 
perforated metal, and the floor of each tray is composed of finely 
woven metal gauze or other suitable medium. The interior space 
in each tray is filled in between the lid and floor thereof, and with 
loofah or other suitable fibrous substance. Above the filtering 
tray or the uppermost tray and running horizontal and parallel 
therewith, a pipe e with finely perforated branches is arranged, 
from which a supply of clean water under pressure is constantly 
issuing in an evenly distributed spray over the entire surface of 
the perforated filtering tray lid and thence through the fibrous 
filtering substance contained within the tray c, passing on 
through the fine metal-gauze flooring to the lower filter- 
ing tray or trays, where the same filtering process is repeated. 





ad 





Fig. 2. 





Fig. 7. 

















The water passes down toa shallow water tank a? at the bottom 
of the casea. This tank a2 is provided with an independent 
water supply regulated by a tap. The water in this tank 
may be heated by a steam pipe which passes through the entire 
length of the water contained therein. On one side of the in- 
terior of the case a a vertical or inclined air ge a! is formed, 
having its lower orifice open to and slightly above the surface 
of the heated water contained in the tank a’, and the upper or 
outer delivery orifice f is connected with the main suction pipe 
of a fan (not shown), through which the purified air is now drawn 
and forced forward to the various points where a supply thereof 
is required. The effect of this apparatus is that the air being 
purified is drawn in the same direction as, but much more quickly 
than, the water in the filtering trays c and chamber a, and will 
not be impeded by the water, and it is then drawn upwards in the 
same vessel, by which means it parts with all its free water before 
apg the fan and to the room space or apparatus to which it 
s to besupplied. (Accepted May 25, 1898.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
oe gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
8 , Strand. 
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ELECTRIC GENERATORS. 


By H. F. Parsuaut, M. Inst. C.E., 
anp H. M. Hosart, S.B. 
(Continued from page 39.) 
LEAKAGE COEFFICIENT. 

Tue coefficient by which the flux which reaches 
the armature and becomes linked with the armature 
turns, must be multiplied in order to derive the 
total flux generated by the ‘‘ field coils” is known 
as the leakage coeflicient, and in most cases is con- 
siderably greater than unity. Itis evident that the 
‘‘ leakage coeflicient ” should increase with the load, 
since the armature ampere turns serve to raise the 
magnetic potential between the surfaces of the 
adjacent pole-faces, and tend to increase the com- 
ponent of flux leaking between adjacent pole-tips 





LEAKAGE FACTORS. DIAGRAM I. 
100 K.W. Rotary Converter. 
In this hine, the leakage factors were only taken 
atno load.The values were practically indep 
of the excitation. 





gllessh. 





(4523.4) 





LEAKAGE FACTORS. DIAGRAM 4. 
With field cmc. of 38 comps t-nelond;tentingetacter 7177 


126 
- + ++ 9 22» «fallload » - 12 


and over the surface of the armature teeth above 
the level of the armature conductors. The annexed 
diagrams give the values of the leakage co- 
efficients as determined from actual measurements 
for several cases. It will be noted that some of 
the tests give results both with and without 
current in the armature. (See Figs. 87 to 92.) 


ARMATURE CoRE RELUCTANCE. 


The reluctance of the armature core proper is 
generally fixed by thermal conditions, which are 
dependent upon the density and periodicity at 
which the core is run, the reluctance being chosen 
. high as is consistent with the permissible core 
Oss. 


Atr Gap RELUCTANCE. 


The reluctance between the armature core and 
the faces of the pole-pieces is determined by the 
Space required by the armature conductors and the 
necessary mechanical clearance between the arma- 
ture surface and the pole-faces.* 








* In discussing the sparking limit of output of a smooth 
core armature, it has m frequently asserted that the 
cperking limit of a generator is a function of the depth of 
the air gap. This is true, in so far as the depth of the 
alr gap affects the inductance of the armature coils when 
under commutation. Experiments show, however, that 
the inductance of the armature coil, in many cases, is not 
appreciably diminished by increasing the depth of the 
airgap. In such cases, therefore, the depth of the air 
gap has no relation to the etic sparking output, 
©xcept in so far as it may alter the distribution of mag- 
hetism in the gap. Beyond a certain limit increasing the 








The reluctance for a given length of magnetic 
circuit should be such that the combined cost of 
magnetic iron and magnetising copper is a mini- 
mum. The length of the magnetic circuit should 
be such that with what may be termed the most 
economical densities, the cost of the copper and iron 
is a minimum. By magnetising copper is meant 
that amount of copper required by the magnetising 
coils to give, under fixed thermal conditions, that 
magnetomotive force that will maintain the proper 
flux through the armature at full load. The den- 
sities should be taken to correspond with the full 
voltage generated by the armature. The propor- 
tions of the magnets should be taken to corre- 
spond with the magnetomotive force required at 
full load. 

For a given density the magnet coils should be 


Depth of laminahons 
between hcads-9% 





LEAKAGE FACTORS. DIAGRAM 2. 
In this machine, the leakage factors were only taken 
atno load. The values were practically independent 
of the excitation. 





sp 
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LEAKAGE FACTORS. DIAGRAM 5. 


Three Phase Dynamo-750 K.W. output. 

In this machine, the leakage factors were only taken 
at no load. The values were practically independent 
of the excitation. 


(4823.£) 


of a certain length ; if too long, the cost of the 
iron will be excessive ; if too short, the cost of the 
copper will be excessive, since the radiating sur- 
face of the coil will be too restricted. The depth 
of the magnet coil must, in practice, be restricted ; 





depth of the air gap acts deleteriously on the sparking 
limit, since the distribution of the magnetic flux in the 
gap becomes such that the permissible angular range of 
commutation is very small. In the case of toothed arma- 
tures (which are now common = the air gap in 
good practice is made as small as is consistent with 
mechanical safety. The density in the a is 
carried to a very high value, it being generally recognised 
that the greater the magnetic density at the pole-face, the 
greater armature reaction is possible without sparking. To 
satisfy this condition alone, a high density in the projec- 
tions becomes necessary. It has, however, been pointed 
out, that with the projection normally worked out, mag- 
netic distortion in the air gap may be made greatly less 
than in the case of a well-desi smooth core armature. 
In the smooth core machine the distortion in the gap is 
proportional to the armature reaction, whereas in the 
case of gr magnetised projections the distortion is 

reatly less than proportional to the armature reaction. 

onsidered with relation to the inductance of the armature 
coils, it appears that the inductance of the coils becomes 
smaller and smaller as the magnetic reluctance in the 
circuit surrounding the coils mes increased. All of 
these conditions may be included broadly by saying that 
for a given output there is a certain limiting minimum 
reluctance in the air gap, havin rd both to distortion 
and self-induction. As will shown later, however, 
sparkless commutation has to be considered not only in 
its relation to the inductance of the armature coils and 
to the strength of the ae field, but also in respect 
to the nature of the collecting brushes. Generally speak- 
ing, visible sparking, or that external to the brushes, is 
least injurious to the commutator. 








otherwise, the temperature of the inner layers will 
become excessive.* 


Gap ReELvcTANce. 

The magnetomotive force (expressed in ampere 
turns) expended in the maintaining a flux of D 
lines per square inch, across an air gap of length L 
(expressed in inches) is .313 x D x L. The proof 
of this is as follows : 


D lines per square inch = ioe lines per sq. centimetre. 
ee a] 


paeliy 
; “2 6.45" 
For air, 
B= k 
H=_. 
6.45 


. 89. 










aay 


. 


: Depth of Yoke-174 
x 





Depthof lamnauon between heads-164 but 
10°% insulation and faur * air ducts 
LEAKAGE FACTORS. DIAGRAMS. 
The. leakage factors were onlydetermunedatno lad. 


ee of Spool 779) 
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LEAKAGE FACTORS. DIAGRAM 6. 


The Values were practically independent of the 
Excitation. The tests wore made with no 
egret inthe armauire. 


Bur H = 477° 
101 


centimetres, and n C being ampere turns (number 
of turns and current). 


1 being length expressed in 


nC= 29x Hxe 
4n 


~~ ae D 
al etal V" teleneiee 
= 313 x Dx L. 


RELUCTANCE OF CoRE PROJECTIONS. 


The armature projections between the conductors 
are generally magnetised well towards saturation 
so that the determination of the magnetic force re- 
quired for a given flux across this part of the mag- 
netic circuit, is of importance. The following 
method will be found useful : 

The magnetic flux divides between two paths : 

1. The iron projections. 

2. The slots containing the conductors, and the 
spaces between the laminations. 

The proportion of the flux flowing along each path 
is proportional to its magnetic conductance. There 
are several considerations which make the cross- 





* The increase of temperature of the magnet coils 
should be determined by the increase in their resistance. 
Placing the thermometer on the external surface, unless 
the winding is very shallow, is not a satisfactory indica- 
tion as to whether or not the inner layers may not be so 
hot, as to increase the resistance of the coil so much 
that its magnetomotive force at a given voltage is 
greatly diminished. 
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section of the iron path small compared with that 
of the other paths. 

1. In practice the width of the tooth is generally 
from 50 to 80 percent. of the width of the slot. 

2. The slot is broader in a direction parallel to 
the shaft than the iron portion of the lamination, 
because of the 25 per cent. of the length of the 
armature frequently taken up by insulation between 
laminations, and by ventilating ducts. 

3. This 25 per cent. of insulation and ducts 
itself offers a path, which in the following calcula- 
tion it will be convenient to add to the slot, denot- 
ing the total as the air path. 

It thus appears that although the iron path is of 
higher permeability, the air path has sufficiently 
greater cross-section, so that it takes a considerable 
portion of the flux; and it will be readily under- 
stood that the resultant reluctance of the paths in 
multiple being considerably less, and the density of 
the flux being decreased at a point where the 
permeability increases rapidly with decreasing 
density, the magnetomotive force necessary for a 
given flux may be greatly less than that required to 
send the entire flux through the projections. 


Let a = width of tooth. 
sp OSE as slot. : 
k = breadth between armature heads, of iron 


” 


part of lamination. (See Fig. 93.) 
ak = cross-section of iron in one tooth. 


bk _ cross-section of slot (because 25 per cent. of 


5 
the breadth of the armatureis taken up 
by ventilating ducts and insulation be- 
tween laminations, and the breadth of 
the slot exceeds that of the iron in the 
tooth by that amount). 


1 A) 


If in any particular design this proportion varies 
from 25 per cent., new calculations may be made, 
if the magnitude of the variation is sufficient to 
warrant it. Moreover, there is 25 per cent. of 
ventilating ducts and insulation in the breadth of 
the tooth itself. The cross-section of this will be 


Se = 55 ak. 





.20 


= It will be convenient to add 


40 
this to the slots, and denote the total as the air 
path. 
bk 
Cross-section of air path = de + 33 ak = 134 0k 
40 
+ .33ak, 
This air path, therefore, takes in all paths except 
the iron lamination. 


Let / = depth of tooth and slot. 
», N = lines to be transmitted by the combined tooth 
and slot, and 
& = Permeability of iron in tooth. at true density. 
Let the N lines so divide that there shall be 
nm in iron path, and N — nin air path. 


7" = density in iron path. 
ark 
and 
N—n 
L.34bk + .33ak 
Conductivity of iron path = % M, 
1.346 k + 33a k. 
l 


= density in air path, 


Conductivity of air path = 


Now, the fluxes n and N — n in iron and air will 
be directly proportional to the respective con- 
ductivities : 


aku 
n a l ‘i au 
N—-n 13464 + .38ak | 13464 33a 
l 
L34bn+ Ban=auN-aun; 
n(134b + 38a + a4) =auN; 
N 1.34 b + .38a + aK 
n ap 
Let B = true density in iron, and B' = density 


calculated on the assumption that the iron transmits 
the entire flux. Therefore, the ratio of N (the 


total lines) to n (those in iron), i.e., —, will equal 
n 


the ratio of B' (the density figured on the assump- 
tion that all the lines were in iron), to B (the actual 





density in iron). 


In the following Table are calculated some values 


of BI for different values of * 


1 led 
1. % =1(i.e., width tooth = width slot) Bi _ 1.67 +4 
b B s 
© = 075 3 Bi = 2.12 +b 
2. % = .75 ( ” ” 4 ” ) Bi " 
B'_ 3.00+4u 
3. ad = 60 L : at 
b cs tap, ay, a = , 


The next step in this process requires reference 





to the accompanying iron curves (Fig. 94). From 


these curves the following Table is derived: 














a ws Densities Figured on Assumption that Iron 
Densities, Transmits Entire Flux. 
B. em | BYS os BI/a _ 75 Bi/a@ _ 5 
b b b 
17,000 133 17,200 17,300 17,400 
18,000 92 18,400 18,500 18,600 
19,000 56 19,500 19,80) 20,000 
20,00 | 33 21,000 21,300 21,800 
21,000 23 22,500 23,000 23,700 
22,000 17 24,200 24,700 26,000 
13 26,000 26,800 28,300 


23,000 





In the following curves, Fig. 95, the values of 
the densities in the Tables have been transposed 
into kilolines density per square inch, and are thus 
available for use in dynamo calculations, where the 
process simply consists in figuring the iron density 
as if the iron transmitted the entire flux, and ob- 
taining from the curves a corrected value for use in 





gin 


figuring the magnetomotive force. The number 
of teeth to be taken as transmitting the flux has to 
be determined by judgment, and is influenced by 
the length of the gap. Generally, increasing by one, 
the number lying directly under the pole-face 
gives good results for machines with very small air 
gap, while two or three extra teeth should be added 
for larger gaps. 


Table with Densities in Inches. 





Corrected Iron Densities Figured on Assumption that 





Densities. Iron Transmits Entire Flux. 
Kilolines per Square ae om Pi 
ey > =1, p 2 5= 50. 
110 lll 112 113 
116 119 120 121 
123 127 128 129 
129 136 138 141 
136 145 149 153 
142 156 160 168 
149 163 173 183 








(To be continued.) 


FIRE PROTECTION IN EUROPE.— 
No. XV. 


By Epwin O. Sacus, Architect. 


Fire PRevention.—-TEsts WITH Fire Resisting 
Marter1ats—(continued). 


In the preceding article I referred to the various 
kinds of independent tests which had been carried 
out on the Continent and in the United States. I 
also stated that, so far, no tests of this description 
had taken place in Great Britain, where the ‘‘ show ” 
or ‘* exhibition” test is the only one known to the 
architect and the public. Occasionally, may be, 
this unreliable form of test has been supplemented 
by a private test undertaken by public officials or 
architects interested in the subject ; and there is 
the private test undertaken for the patentee or 
owner by engineers engaged by the former to 
advise and report on his invention. Neither of 
these can, however, be classed as independent, 
and this, no matter how straightforward the 
arrangements may have been. 

Since the issue of the preceding article it has 
been frequently brought before me that profes- 
sional men, taken as a body—much less the general 
public—have no clear conception of what an in- 
dependent test station may look like. The popular 
idea of a test is the arrangement of two identical 
huts next one another, in one of which the patent 
material or method has been utilised, whilst in the 
other the ordinary forms of construction are 
adopted. Bonfires piled up inside or around 
these two huts are lighted simultaneously. Forth- 
with the ordinary hut burns down, whilst the hut 
containing the exhibitor’s material or illustrating 
his system remains standing. 

Now a bond fide testing station commences 
by having nothing of the show or comparative 
element about it. Two identical huts, one built 
on ordinary lines, and the other on some patentee’s 
system, do not forma feature there. As a rule, 
in fact, no hut built on ordinary lines is to be 
found on the grounds. Further, the huts which 
are erected for testing purposes are generally con- 
ceived on the most simple lines suitable to the 
scientific purpose in view. And though, in the 
earlier stages, a number of mistakes were made 
before satisfactory results were arrived at, the 
whole character of a genuine testing hut has always 
been very different from that of the exhibition hut 
to which the British public is accustomed. It 
certainly does not require to be ornamental, or to 
look inhabitable, and certainly it does not need to 
be backed by a large refreshment tent, with the 
aid of which the aspect. of a test is intended to be 
improved. There are generally no pleasant lawns 
or other popular attractions in the. neighbourhood 
which may assist in drawing a crowd; in fact, the 
appearance of a testing station is generally of the 
very sternest description. 

To give some idea of what such testing stations 
look like, I give in Fig. 79, page 132, a view of the 
Denver testing ground, which, as I have explained, 
was the first instance of a ground being used, as far 
back as 1890, for a serious investigation ; though, as 
a matter of fact, the testing operations here could 
not be considered quite independent, and are to be 
classified with what are generally called compara- 
tive tests. Nevertheless, no one can deny that the 
appearance of the huts shown is exceedingly busi- 
nesslike. In Fig. 80, I show a view of one of the 
testing huts in connection with the tests of the 
building department of New York, where, as I 
have explained, a series of official tests were under- 
taken under the directions of the controlling 
officers. Another view, Fig. 81, shows a testing 
hut at Brooklyn, which was employed at the tests 
organised by the so-called ‘‘ Fire-Proofing” Com- 
mittee, as representing the Tariff Association, the 
Architectural League, and the American Society of 
Mechanical Engineers. In referring to this view, 
I may point out that the gas-generator can be seen, 
as well as the lines of the gas supply pipes, which 
enter the testing hut. I also show in Fig. 82 
a general view of the old buildings adapted for 
testing purposes at Berlin, as explained in my pre- 
ceding article. The view gives a very good idea of 
the character of the structure placed at the disposal 
of the Committee undertaking these tests, and the 
veriest layman can see that there can have been 
but little possibility of the primary circumstances 
of a real fire being absent. 

Now, as I have pointed out, the tests at Denver 
and the tests at New York by the Building De- 
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partment were tests of floors, and thus the illustra- 
tions give a picture of the arrangements made for 
tests with horizontal partitions. The Brooklyn 
tests were with columns, and the Berlin tests were 
with various kinds of materials and miscellaneous 
systems and appliances. But, taken as a whole, as 
far as the general outline of full-size tests goes, the 
requirements of testing huts are not so different 
as might be at first imagined, when one considers 
the various species of ‘‘ fire-proof ” materials which 
have to be considered. Nearly every kind of fire- 
resisting floor can be tested in the same hut, given 
a good standard hut, and it is simply a question of 
the different sizes of the huts, according to the 
span of the floors which are to betested. Similarly, 
only a slight adaptation in the principle of the hut 
is required to make it serviceable for the testing of 
vertical partitions. Few, if any, special modifica- 
tions are required for trying skylights, shutters, 
fire-resisting doors, and the like. The varieties 
only commence when such special classes of goods 
have to be tested as columns or flooring (where the 
tests have to be made from above), and nearly all the 
minor appliances. Columns always require special 
appliances, and varieties of appliances again, accord- 
ing to whether a column be tested at its full length 
or only in parts, whether with or without covering, 
or according to the nature of the coverings which it 
receives. Of course there is a considerable amount 
of detail to be considered in each case ; but taken 
all round, there need be only two varieties of 
testing huts for floors, two varieties of testing 
huts for vertical partitions, two varieties of test- 
ing huts for columns, and the necessary facilities, 
in the form of ovens, frames, &c., for the various tests 
to be made with minor appliances with individual sec- 
tions and materials, with safes, with wiring installa- 
tions, and with extinguishing appliances. Where the 
testing station is fully developed, of course there 
must be facilities for the elaborate combined tests of 
columns, floors, and vertical partitions in one and 
other combinations. But what I really intended 
by showing these four illustrations of testing 
grounds was to try and dissociate the pretty little 
pairs of painted huts, which are used to make exhi- 
bition tests, from what is wanted for scientific re- 
search work as to the properties of materials and 
appliances. 

If we now turn to the Berlin tests, just men- 
tioned, I think the following description of the tem- 
porary testing station in the improvised warehouse 
buildings should be of considerable value. For the 
purpose of facilitating explanation, I am showing 
some plans and sections (see Figs. 83 to 88, page 
133) of the building from which the character of 
the arrangements can be very easily judged. In 
speaking of these tests Iam, however, in a parti- 
cular difficulty, inasmuch as that up to the present 
time I have purposely avoided the mention of 
any special patent or system, and have attempted 
to keep my remarks to generalities, avoiding speci- 
alities, names of firms, &c. In speaking of these 
tests, I shall try to continue this principle, though 
it will be difficult to avoid expressions from which 
those initiated in the subject will only too readily 
recognise the particular work that I am referring 
to. But I shall avoid all mention of names, firms, 
or specifications of the work tested, and try to 
confine myself to summarising the general arrange- 
ments of a test, quite independent of the actual 
object or objects under examination. 

It will be remembered that the Berlin tests have 
their origin as far back as 1889, but did not take 
place until 1893. In fact, the actual testing pre- 
mises were only handed over to the Committee in 
the autumn of 1892. These comprised certain old 
buildings belonging to the Municipality, which were 
to be put in the hands of the housebreaker, and a 
piece of waste land. The firms who had definitely 
accepted the invitation of the Committee, started 
putting in theirwork in the positions allotted to them 
directly the building was at- their disposal, the 
general supervision of the installation being in the 
hands of two officers, who, by training and experi- 
ence, had a very considerable knowledge of build- 
ing and construction. The building operations 
were somewhat hindered by inclement weather 
and frost, and also by the fact that there were so 
many representatives of the different trades work- 
ing at the same building at the same time. But by 
the following January, everything had been so far 
completed that steps could be taken to fit up the 
rooms according to the plan which had been mapped 
out by the Committee, with a view of giving a 
Variety of contents in connection with different 








examples of construction. A carpenter’s workshop 
was fitted up, a picture-frame maker’s workshop, a 
chemical store, living rooms, &c. The natural 
course of an outbreak of fire was, however, in each 
case hastened, inasmuch as all the contents of the 
different rooms were saturated with petroleum in 
order to insure rapid burning. 

With a view to ascertaining the temperatures at 
different moments in different rooms, 14 different 
kinds of testing globules were employed, which 
melted respectively at 151 deg. Cent., 250 deg. 
Cent., 315 deg. Cent., 325 deg. Cent., 400 deg. 
Cent., 412 deg. Cent., 620 deg. Cent., 850 deg. 
Cent., 954 deg. Cent., 960 deg. Cent., 1020 deg. 
Cent., 1190 deg. Cent., 1410 deg. Cent., 1460 deg. 
Cent. ‘The different globules were always carefully 
wrapped up in asbestos paper, brick rubbish, and, 
again, asbestos paper. These various globules 
were of different manufacture, but a number of 
them had been made by the Royal Technical 
Laboratories. The temperatures to which fires 
were raised in different rooms, as a rule, varied 
between 1000 deg. Cent. and 1300 deg. Cent. Some 
considerable difticulty was experienced in the load- 
ing of floors, owing to the character of the premises, 
but as a rule the loads took the form of small iron 
weights of 50 kilogrammes each, which were distri- 
buted according to circumstances. The effect of 
falling weights was arranged by balancing iron 
weights of 50 kilogrammes on light wooden sup- 
ports in such a manner that if one of these supports 
were burnt through, the weight either fell on to or 
was thrown against the object to be tested, as the 
case might be. The whole of the tests, after com- 
pletion of the premises for testing purposes, were 
actually taken in hand on three days, February 9, 
10, and 11, 1893. The effect of water on the ma- 
terials was tried in the ordinary way, by setting to 
work according as circumstances required either two 
branches connected up to hydrants, or one branch 
connected up with a steam fire engine. On com- 
pletion of the tests, certain experiments were made 
with floors and the like, relating to their load and 
straining capacity. These were undertaken at the 
request of the Committee by some of the permanent 
officials of the Building Act Department. Through- 
out the tests a large number of photographs were 
being constantly taken, both inside and outside of 
the building, and a selection of these photographs 
has been attached to the report on the tests. The 
value of taking a rapid series of photographs at 
tests of this description, cannot be over-estimated. 

Referring to the plans (Figs. 83 to 86, page 133) 
of the building under consideration, it will be 
observed that there are four levels, comprising 
ground floor, first floor, second floor, and loft. 
The respective heights of these floors will be 
seen from the section (Fig. 88), which, with 
Fig. 89, also explains the roof construction, and 
shows that, quite independently of the four 
levels just mentioned, there is, in one instance, 
an attempt to create a fifth level by adding an 
upper loft to just over the staircase, this upper 
loft, also, being approached by steps. As regards 
the references on the plans and sections, they will 
be found to tally with the numbers of the exhibitors 
and the sequence of their experiments. Thus, the 
first test with materials or systems supplied by 
the firm having the number 1, would be marked 
‘*1a,” whilst the second test with their work would 
be marked ‘‘1b.” The different rooms are marked 
with the capital letters of the alphabet, 7.c., A, B, C, 
&c. Bearing these reference numbers in mind, it 
would, perhaps, be as well to state in what order 
the tests were undertaken. 

On the first day, February 9, room A was fired, 
at 11.20, rooms B, B,, at 12 noon, at 5 p.m. room 
C, and the whole remaining part of. the loft. On 
the second day, February 10, at 10.45, the car- 
penter’s workshops in rooms D and D,, the living 
rooms E and F, the petroleum store G at 11 o'clock, 
the petroleum and the dry goods store J at 1 o'clock, 
the joiners’ workshop K and L at 3.45, and at the 
same hour the frame-maker’s shop M and O; the 
rooms marked K, L, M, O being on the first floor, 
and the remainder on the second. On the third 
and last day the tests were made on the staircase P, 
in the chemical stores, Q, Q,, which are situated on 
the ground floor, and the living rooms R, 8, N, and 
T, on the same level. 

With the view of explaining the nature of the 
materials or systems under consideration at the 
Berlin investigation, and also of affording some 
insight into the character of the reports, I would 
now give some slight record of the experiments 








made, but, as before explained, no names of ex- 
hibitors will be given, much less any specification 
of their exhibits. 

Hence, without wishing to go into detail, I would 
simply remark that exhibitor No. 1 was interested in 
the medium protection of partitions, the protection 
of staircase soflits, fire-resisting doors, and coverings 
for girders and columns. For the purpose of an 
experiment with his partitions, No. 1 exhibitor had 
at his disposal the small attic in the upper loft 
already referred to (A). The four walls of this attic 
were each constructed in a different manner. The 
ceiling was plastered according to a special system, 
and the wood floor was removed and replaced by a 
cemented and pugged floor, in accordance with the 
exhibitor’s specification. This attic was then ex- 
posed to a considerable heat for 17 minutes, the 
temperature being over 1000 deg. Cent. 

For the purpose of testing this exhibitor’s stair- 
case, he was given facilities for constructing a 
flight from the third floor level to the attic just 
mentioned. Here the piece of construction was 
subjected to a heat of over 1000 deg. Cent. for an 
hour and a half. In connection with this stair- 
case, by-the-bye, occurred one of the unfortunate 
instances of an exhibit not being in accordance 
with the deposited specification, an occurrence to 
which investigations of this description are prone. 
On careful examination after the fire it was found 
that the protective measures adopted for this stair- 
case were very different indeed from what the 
exhibitor had intimated, and naturally, this being 
one of the first tests in the series, this so-called 
‘* accident ” made the assessors very particular as 
to the nature of what was put before them. 

The third test with work by exhibitor No. 1 was 
in connection with a fire-resisting door which was 
subjected to a similar test as the flight of stairs 
noticed above. 

Another door by the same exhibitor served for 
the purpose of a fourth test, arranged on the same 
lines as the third, whilst the fifth test comprised 
the examination of some protective coverings for 
iron columns and girder-work, to which heat of 
over 1000 deg. Cent. was applied for an hour. 
The first four of these tests (known as Nos. 1a, 
1b, 1c, 1d) being undertaken with work situated 
in the upper part: of the building, were carried out 
on the first day of the series. On the second day a 
sixth test (1 f) on the third floor was executed with 
a fire-resisting flooring, which has been referred 
to in connection with the attic. In this case heat 
was applied at a higher temperature, namely, 1300 
deg. Cent. to 1350 deg. Cent., and only for 30 
minutes. The fifth test (1e¢) was in connection 
with work on the ground floor level, and was not 
taken in hand until the third day. 

As I have said in an earlier article, the dis- 
advantage of the Berlin tests lies in the wording of 
the report, and the manner in which comparisons 
have been drawn with a view of awarding premiums. 
As in the case of each individual, a report, it is 
true, was given in connection with each series of 
tests undertaken with the work of each individual 
exhibitor ; but this report always reads as one of 
opinion as distinct from a record of facts, and can 
thus not receive the same confidence as the 
American records of facts. The tenour of the report 
on the work of exhibitor No. 1 is no doubt satis- 
factory as a whole, but we find the assessors com- 
menting on the pros and cons of the exhibitor’s 
system, telling him that ‘owing to certain compli- 
cations some of his ideas were not practical, and 
they go so far as to make the (perhaps quite 
appropriate) sarcastic remark, that he could cer- 
tainly not have had much confidence in his own 
work if he had to have recourse to such protective 
measures as the insertion of numerous non-con- 
ductors, where the specifications did not lead one 
to expect such measures which would certainly not 
be carried out in practice. 

The second exhibitor—known for these pages as 
No. 2 exhibitor—was interested in an impregnated 
textile material which was supposed to withstand a 
heat of 300 deg. Cent. for at least 25 minutes, inas- 
much as the material was not expected to flare up in 
that time, but only to glow. The impregnation at 
the same time was intended to make the material 
waterproof and weatherproof. It was intended to 
be used for the roofing of temporary buildings, for 
floor coverings, and for the protection of open 
gable ends or fronts of open sheds. The material 
was suitably installed by applying it to a piece of 
flooring, toa piece of roofing, and to one of the 
gables, but owing to some mishaps in the tests, no 







































132 ENGINEERING. [JuLy 29, 1898. 








BUILDINGS FOR TESTING FIRE-RESISTING MATERIALS. 
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useful result was obtainable, and the Committee 
very wisely decided to leave the exhibit unreported 
on, which is a point in the procedure of tests that 
calls for attention. 

The third exhibitor (exhibitor No. 3) had the 
benefit of the following expression of opinion on Fic. 82 
the part of the Committee, ‘the work of exhibitor Pages 
No. 3 has served its purposes and must be con- 
sidered thoroughly fire-resisting. It is particularly 
adapted for the protection of rooms in existing 
buildings, as well as for the protection of construc- 
tional ironwork.” The Committee even went so far 
as to say that it looked well from an esthetic 
point of view. 

Now, no matter how excellent the material in 
question may be, an expression of opinion of this 
description can certainly not be in the interests of 
research; such an expression should, in fact, stand 
as a warning to those responsible for future tests in 
this direction. On no account whatever should 
those responsible for tests take upon themselves 
the framing of a report, which, by direct or implied 
criticism might be constyued into favouritism or 
bias. The hard and dry fact that a certain material 
or a certain system has been affected in a certain 
manner under certain conditions, is amply sufficient 
for the professional world and the public interested, 
for from such facts they can easily ascertain 
whether the system or material fulfils the require- 
ments which they demand. If it fulfils the specific 
purposes in the individual case to which they wish 
to apply it, itis enough. And if such facts be then 
compared with the price-lists of the firm, the em- 
ployer or professional adviser will be able to know 
clearly whether he can afford better methods of 
construction, or in other words, to what extent he 
can reduce his risks for the particular purpose he| Fic. 89. View or Stairs TesTep at BERLIN. Fic. £0. View or Starrs Testep at BERLIN. 
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BUILDING FOR TESTING THE FIRE RESISTANCE OF BUILDING MATERIALS, BERLIN. 
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has in view. An opinion such as this given at purposes of a tenement house, it is by no means 
Berlin is practically valueless. For, on the face of possible to say that the same material, or system, 
it, to say that a certain material is thoroughly fire- | would in like manner resist the frequently very 
resisting is a mere fagon de parler, for though a high temperatures which occur, say, in a petroleum 
material may be absolutely fire-resisting for the and oil store in the basement of a factory. There 
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is nothing to say against the members of the Com- 
mittee who frame these reports in respect to their 
ability to decide whether a material is suitable for 
purposes of their locality or country ; but, in any 
case, the opinion given, whether good or bad, must 
always be taken as a personal opinion of a certain 
committee having special circumstances in mind, cer- 
tain ends in view, or certain principles under con- 
sideration, all of which would require detailed 


|explanation. To lay down such opinions, however, 


as actual facts, is most unsatisfactory. And I 
regret to have to say this, as I have been long 
associated with several of the members of the Com- 
mittee, and consider myself a pupil of its deceased 
chairman, the late chief officer of the Berlin Fire 
Brigade. But, of course, my comments are based 
on that higher aspect of research work which only 
admits facts and never opinions. 

The opinion which I quoted above in respect to the 
work of exhibitor No. 3, was based on five tests. 
The first (3a) was that of two different kinds of 
floors, in rooms Qand Q;. The rooms in question, 
as will be seen from the —_ are situated on the 
ground floor. The second test was with the floors 
on second-floor level, over the rooms K and K,, 
K receiving a similar flooring to Q, and K, showing 
a system of protection for existing floors. Experi- 
ments in the rooms Q and Q, were of one hour’s 
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duration and up to a temperature of 1000 deg. 
Cent. ; the tests in rooms K and K, were at the 
same temperature, but of only 40 minutes’ duration. 
The third test with the work of exhibitor No. 3 
took place in the second-floor rooms D and D,, 
where the same kind of floors were again used 
with special variations. Here the duration of the 
test was again an hour, but the temperature was 
only 900 deg. Cent. The fourth test was the same 
exhibitor’s work, and was undertaken on the third- 
floor level, where a horizontal partition had been 
protected. In this instance there was some diffi- 
culty in obtaining a sufficient degree of temperature, 
and the length of time during which the trial 
lasted—two ,hours—could not be considered of 
much importance in the test, owing to the lack of 
draught having prevented the fire from properly 
developing in this part of the building. The fifth 
and last test with this exhibitor’s work was in con- 
nection with a vertical partition, constructed with 
a view of showing its adaptability for party-wall 
purposes. . 

The mere recapitulation of the nature of a series 
of tests undertaken with any one exhibitor’s work 
may not at first sight seem of importance, yet I 
hold the plan on which these series of tests were 
arranged deserves attention, inasmuch as_ it 
afforded the makers suitable opportunities for 
showing their different systems and materials as 
upplied to different purposes. They were able to 
show how they could vary the method of applying 
any one system according to the extent of risk 
which had to be ayoided. The experiments with 
the last-named exhibitor’s work (No. 3) were par- 
ticularly well arranged in this respect. It is only 
to be regretted that it was impossible to keep a 
record of what was done from minute to minute, 
and that the value of these tests should have been 
so largely annulled by the comments of the Com- 
mittee. 

The fourth exhibitor was interested in the pro- 
tection of window openings, skylights, &c. In his 
case the tests were practically always made in con- 
nection with some other tests, the protective mate- 
rials which he advocated being used for the open- 
ings of rooms which were simultaneously utilised 
for other experiments. Three tests were under- 
taken, two of which were with skylights, and one 
with a staircase window. As regards the skylights, 
one was placed on the second-floor landing, and the 
other in the roof. The temperature varied from 
400 deg. Cent. to 1250 deg. Cent. The usual report 
was framed in the ordinary course, and contained 
various suggestions as to the protective methods 
under consideration. These tests of exhibitor No. 4 
were again tabulated a, b, c, and thus the location 
of specimens under examination can be recognised 
on the plan by the reference numbers 4a, 4b, 4c. 

The particulars of the tests given above should 
suffice to explain the character of investigation, and 
I would hence not enter into the same amount of 
detail in respect to the other examples; for the 
object of these lines is to describe the nature of the 
experiments, and not to explain the resistance of 
the various materials and systems under considera- 
tion. But reference tothe Berlin tests would not be 
complete if I did not indicate in the fewest pos- 
sible words the nature of the remaining exhibits 
that were considered ; and, what is more, if I did 
not mention the reference numbers in respect to 
them, so that the location of the tests can be recog- 
nised from the plan. 1t is just this location of the 
various materials and systems examined, and the 
manner in which the experiments were distributed, 
that is of such importance to those who are in- 
terested in the question of the advisability of the 
so-called ‘‘natural” method of independent test- 
ing. 

Exhibitor No. 5 was interested in : (a) a flooring, 
which was tried on the first floor ; (b) a variety of 
this system of flooring, which was tried on the same 
storey ; (c) partition walls ; (a) the protection of iron 
columns ; (e) and (f) variations of this method of 
protection. The last two variations were tried on 
the second-floor level, whilst the protection of the 
columns referred to under (d), and the partitions 
referred to under (c), were decided on the first 
floor. The temperature and the duration of these 
experiments varied according to circumstances. 
The comments of the Committee were again accom- 
panied by advice. 

Exhibitor No. 7 was interested in: (a) a method 
of flooring; () partitions. Both exhibits were 
tested on the first floor, and whilst in the 
the Com- 


previous instance the comments of 


mittee were laudatory, we have here a case where 
the Committee in expressing its opinion was most 
condemnatory, inasmuch as the exhibitor’s work 
was described as ‘‘net being fire-resisting.” The 
Committee was careful to explain why it thought 
the exhibit unsatisfactory, and what it considered 
to be the actual faults of the specimens before it ; 
but we have here a case in point in which the argu- 
ments I have made against the expression of opinion 
at tests of this description are most clearly illus- 
trated. It is not the business of those undertaking 
independent investigations to condemn a system or 
an appliance, and thus by the expression of opinion 
perhaps to interfere with the exhibitor’s trade. 
The plain record of facts without comments is 
ample. Who knows, for instance, if this exhibit 
which was condemned by the Committee would not 
have amply sufficed for the purposes of individual 
architects or employers who did not require a high 
standard of resistance ? By a condemnatory opinion 
the material or system is practically condemned in 
its entirety. With a statement of facts, everyone 
interested can see for himself the extent of the re- 
liability of the method of construction under con- 
sideration. To repeat, while an architect may not 
wish to use certain work for a cotton mill, it may, 
in his eyes, be amply sufficient for the ordinary 
purposes of a tenement house or the like. 

Exhibitor No. 8 had put certain columns before 
the Committee, but in connection with one of the 
exhibits of exhibitor No. 5, who advocated a method 
of protective covering for such a column. As the 
column was simply tested as a protected column, 
the Committee very wisely refused to report upon 
the resistance of the column in question, explaining 
that no opinion can be formed of the column as 
such, seeing that the investigation they had made 
was with regard to the protective covering and not 
in respect to the support. 

The ninth exhibitor was interested in a fire- 
resisting floor, and an opportunity was given him 
to instal his work in the ordinary way. The result 
of the investigation was that the Committee ex- 
pressed its satisfaction. 

ixhibitor No. 10 was interested in artificial stone, 
more particularly as employed in staircases, and in 
this instance the flights of stairs from the first to 
the second floor were placed at his disposal. He 
utilised his opportunity by building up a staircase 
in which different varieties of his material were 
employed. He also added three steps of granite 
by way of comparison. A high temperature of 
1300 deg. Cent. was reached in a fire of 30 minutes, 
and the result according to the Committee was 
satisfactory. I give in Figs. 89 and 90 (page 132) 
reproductions of two photographs of this staircase, 
which will show the character of the photographs 
taken in the course of the investigation. 

The eleventh exhibitor was interested in: (a) a 
system of flooring; (6) a staircase in which this 
system was employed. He also erected a small 
independent hut, in order to have an opportunity 
of trying a particular speciality of partition work 
in which he was interested. 

As regards the opinion of the Committee, we 
here again find a very impolitic expression, inas- 
much as a comparison is drawn between the work of 
exhibitor No. 11 and exhibitor No. 5. In fact, the 
assessors go so far as to say that they did not notice 
any difference in the results of a certain exhibit of 
the exhibitors in question. Such comparisons are 
quite unnecessary and detract from the scientific 
value of investigation. 

Exhibitor No. 12showed: («) some partitions ; 
(b) a protective covering fora door ; (c) protective 
covering of a beam. Here variations in the cover- 
ing were exhibited, and the Committee took the 
opportunity of pointing out that certain examples 
of the covering were unsatisfactory, whilst others 
satisfied them. On looking through the tempera- 
tures to which these coverings were put, which 
were at about 1000 deg. Cent., and the time to 
which they were subject to such heat, which ex- 
ceeded an hour, I am quite at a loss to understand 
why the one class of covering was condemned, 
whilst the other—in this case a thicker one—was 
approved of. How much more valuable it would 
have been to have simply heard that the thinner 
covering stood, let us say, a heat of 600 deg. Cent. 
for half an hour, whilst a thicker one stood 1000 deg. 
Cent. for an hour ? 

Exhibitor No. 13 was interested in a fire-resisting 
door. The example of the door before the Com- 
mittee apparently did not meet with their approval, 








and in expressing their dissatisfaction they also 








explained that the manner in which the door 
was hung probably affected the result. Some 
further tests were made with this exhibit owing to 
the unsatisfactory result, and when these were 
made the effect of the condemnatory opinion was 
somewhat modified by another explanatory para- 
graph in the report. 

The fourteenth exhibitor was interested in floor- 
ing materials, whilst the fifteenth exhibitor showed : 
(a) doors; (b) protective coverings for supports ; 
(c) protective coverings for partition walls; (d) 
impregnated materials. There was nothing of par- 
ticular interest in the investigations undertaken 
with the work of the last-named exhibitors. Ex- 
hibitor No. 16 was interested in a door, and the 
seventeenth exhibitor in: (a) a door, (b) protective 
coverings for attic walls. The eighteenth exhibitor 
wished to demonstrate the effect of certain paints 
on wooden partitions. The last exhibitor, No. 19, 
put a safe before the Committee for investigation. 

In conclusion, it will be noticed that I omitted 
mentioning exhibitor No. 6. Exhibitor No. 6, was 
the Berlin Fire Brigade, who, by way of comparison 
and experiment had included in the investigation 
certain plain partition walls, ordinary plasterings, 
and doors of ordinary construction. Of course the 
Fire Department cannot really be classed as an ex- 
hibitor, although the work put before the Com- 
mittee for investigation was considered as an 
ordinary exhibit and afforded certain data of 
comparison. Taken altogether, it will be seen that 
there were 19 exhibitors, or, excepting the Fire 
Brigade, 18. 





AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 
(From our New York CorRRESPONDENT.) 
(Continued from page 117.) 
Serrina Horizontat Borers. 

‘“‘THe Hanging and Setting of the Horizontal 
Fire-Tube Boiler” was a paper presented by Mr. 
O. C. Worlson. He commenced with what he 
called a ‘‘Philipic,” in which he condemned at 
considerable length the usual method of suspend- 
ing and setting these boilers, and then detailed 
his own plan. ‘The latter is all which can be given 
here. He said: 


1. Hang the boiler at three points only. The rear 
= is to sustain two-thirds of the total weight of the 

iler, and becomes the swinging point. 

2. This rear point is to sustain its load entirely clear 
of the brickwork upon cross channels, which rest, at their 
extremities, on steel uprights. 

In the centre of this crossbeam there is located a cast- 
iron saddle in which the swinging-pin rests, and from 
this pin a steel strap is suspended, which spans at its 
lower end a heavy steel equalising bar to which it is 
connected by steel pins also. At the extremities of this 
bar there are pinned steel links, to which the weight of 
the rear portion of the boiler is hung. It is obvious, 
therefore, that there is no influence exerted by this 
arrangement, except to swing the boiler, leaving it per- 
fectly free to go and come, as influenced by expansion 
and contraction. By the interposing of this equalising 
bar we avoid my Aopen Ad bringing strains or dis- 
tortions into the shell of our boiler, or side thrusts into our 
brickwork, if for any reason the loaded foundations or 
side walls should settle, and there is less likelihood of 
getting the boiler out of its exact position when removing 
the blocking ; and we are also enabled to raise or depress 
the rear end of the boiler to accommodate piping, blow- 
off, &c., with ease and accuracy by removing or adding 
the necessary shims under the centre saddle, and when 
finished it is not susceptible of being tampered with. No 
planing or tooling of any kind other than the drilling of 
pinholes is necessary for this construction. 

3. The two forward supports each carry one-sixth of the 
total weight of the boiler, and consist of steel ears reach- 
ing out from the shell and resting upon long cast-iron 
shoes set out flush with the outside walls, thus bringing 
this weight of the boiler upon the red brick walls and en- 
tirely off the firebrick lining of the furnace. These ears 
are masoned solid into the brickwork, thus fixing the 
boiler against any fore-and-aft movement at this point. 
The shoes are made the depth of a brick and three bricks 
in length, providing thereby a very liberal distribution of 
its load. In setting these shoes it is simply necessary to 
bring one side flush with the outside wall, and wedge and 
point it up snug under the steel ear, the ordinary mason 
work being sufficiently level for these plates. All the rest 
will take care of itself. Where two or more boilers are set 
in one battery, the aforesaid ears lap by one another on the 
same soleplate, and are bolted together to afford a maxi- 
mum resistance for the furnace buck stay anchorage. 
These ears are riveted or bolted in between heavy steel 
angle-irons, which are riveted to the shell, when the 
boiler is erected, but are shipped separate from the shell. 

4. The set of buck stays man alongside of the furnace 
wall are anchored at the bottom in the usual manner, 
but at the top their anchor bolts hook on to the ears of 
the shell, thus avoiding a long rod over the top of the 
shell (long rods not yielding to the “breathing ” of the 
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boiler when heated up and cooled down), and always 
preserving a tight hold of the brickwork, keeping it 
snug up to the boiler under all conditions of expansion 
and contraction of the shell, for brickwork is quite 
capable of accommodating itself if you will only give it a 
chance. 

5. After providing perfect means for the movement of 
the shell, fore and aft, it would avail us nothing if we are 
to brick the shell in solid in the usual way (but we are 
not), for every rivet head and lap serves to anchor the 
shell in the brickwork as mentioned before, resulting in 
cracking and general dilapidation of the walls. To over- 
come this I rivet a heavy 3-in. Z-bar to the shell on each 
side. The outer face of this bar is straight and smooth, 
and up — it I bring the inside face of the furnace 
wall, and over the top of this Z-bar carry two courses of 
brick to within an inch or two of the shell of the boiler, 
thus closing the joint, as plainly shown in the drawing. 
Bearing in mind that the rear point of suspension exerts 
no influence to crowd the boiler sideways, it is logical to 
assume that its movement, fore and aft, will be perfectly 
free and independent of brickwork on the sides. 

6. With the above arrangement alone we will not yet 
be free of all brickwork, for the rear cross-wall must be 
considered. Therefore we provide a heavy V-shaped cast- 
iron beam placed across the back chamber, securely 
masoned in at each end. This beam is placed away from 
the boiler head about 1} in. This is shown in large scale 
on Figs. 3and 4at Aand A’. Over the short leg of this 
beam laps one leg of an angle-iron which is riveted to 
the rear head of the boiler, This angle-iron is cut just 
the length required between the side walls of the combus- 
tion chamber ; the vertical leg near the extreme ends is 
cut to a pattern, and these ends turned down flat with 
the horizontal leg; this turned-down portion fits round 
the curve of the boiler head, thus altogether forming a 
tight joint. The long leg of the cast-iron beam forms a 
buttress over against which the back arch is sprung, thus 
forming an arch not only laid in the proper direction, but 
providing liberal head room on the sides as well as in the 
middle of the boiler. The first engineer to use this style 
of arch beam was, I think, I. V. Holmes, but it is im- 
proved by having a series of depressions on the long face 
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asshown. With these depressions the brick arch gets a 
better anchorage, not only to stand its own weight, and 
the sand filling above, but the occasional weight of the 
workman who finds it necessary to stand upon it. Back 
of this arch, on the outside of the rear cross-wall, is 
placed a buck stay, anchored by bolts extending through 
to the upright steel supports. This takes the thrust of 
the arch, which will then last indefinitely. 

The foregoing completes a combination of iron and 
brickwork for hanging and inclosing a boiler of any size 
and even any number of them, leaving them free to take 
such position as heat and cold demand without straining 
any part or crowding the brickwork out of shape, and, 
furthermore, — the removing of the firebrick lining 
without disturbing the main setting ; and if for any cause 
the entire brickwork is required to be removed, it can 
done without interfering with the position of the boiler, 
for the rear suspension with the two-thirds load takes 
care of itself, while it is simply necessary to suspend 
temporarily the forward light load by catching the steel 
ears through the buck-stay bolt holes, thus leaving full 
clearance to work below. 

The following are accessories which I have found to 
possess practical merit (Figs. 3 to 8) : 

1. Where a blow-off pipe is preferably located at the 
rear, I use a fireclay sleeve, which can now be readily 
procured in the market, being made of different sizes and 
provided with male and female ends. Simply slip on a 
few of these over the blow-off pipe, first placing in a little 
fireclay te between the ends, forcing them together 
and holding them there by a collar and set screw. 

These sleeves will preserve the pipe, located as it is in 
the hot gases, for a great length of time, doubtless as long 
as the Boiler will last. It is shown in Fig. 7, and is 
narked B and B}. 

2. The cleaning-out door and frame is simple and cheap, 
but perfectly air-tight. (See Figs. 5 and 6) 

There is an annular recess on the face of the frame 
about 1} in. wide and 4 in. deep, into which is filled fire- 
clay paste when the door is ready to be closed. The 
inside face of the door, around the edge, has cast on it a 
half-round bead, which, when the door is closed, forces 
itself into the fireclay and forms an absolutely air-tight 





joint, regardless whether the casting is smooth and true, 
or otherwise. No tooling is necessary. 

At the two corners of the door opposite the hinges are 
riveted studs on which lipped straps fit instead of a latch. 
These have been found better than a latch, which requires 
to be forced together a certain degree before it will catch, 
but the strap and stud can be screwed up till the joint is 
made snug and then left. 

Counter-sinking a spot in the back of the door for the 
lip of the strap to fit in assures the strap standing in its 

roper place, whether a man closes up the door in the 
ight or in the dark. Furthermore, it is a very cheap 
door to make, besides being air-tight. It is not necessar 
to apply clay every time the door is opened and closed, 
for it will be found that this clay will not easily 
drop out. 

3. The feed head shown in detail in Fig. 8 is, I 
think, a great improvement over the common per- 
forated vee It produces what could properly be 
termed a film feed, as distinct from a spray feed. My 
object is to avoid the discharge of a large body of 
water and yet maintain the necessary volume, and at the 
same time prevent as much as possible a liability to choke 
up or get out of order in any way. The one shown here 
is, in my estimation, correct for a reliable feed head or 
nozzle, and is withal simple and cheap. 

The cut showing the side elevation of the boiler gives a 
pretty clear idea of the chambered and perforated arch 
over the fire-door. This is made up of special arch brick. 
Some eight years ago I designed this arch for a plant 
which had had t difficulty in getting an arch to stand 
12 months. There has been no trouble since. The 
peculiarities of bridge-wall construction and such other 
details as go to make up a substantial and practical set- 
ting I will not go into here, for most engineers have their 
own ideas, and time is too fleeting to argue minor matters 
about a boiler installation. 


The discussion was pretty active, and showed a 
great opposition to Mr. Worlson’s plan as expen- 
sive, unnecessary, and, in some cases, it was con- 
sidered defective. Still, the writer has no doubt 
that Mr. Worlson will be heard from further on 
_ subject, as he is not one to be readily ‘‘ turned 

own.” 


Borer HeEatina SuRFACE. 

The next paper was called, ‘‘ What is the Heat- 
ing Surface of a Steam Boiler?” The author, Mr. 
C. W. Baker, is one of the editorial staff of En- 
gineering News, and a clear writer. After stating 
that the heating surface of a boiler ought to be 
accurately defined, he claimed an error of 7 to 17 
per cent. was made in its computation by a large 
proportion of manufacturers. This arises from 
taking the surface in contact with the water as the 
heating surface, instead of that exposed to the fire 
or hot gases. This last he considered the actual 
heating surface of the boiler, and urged its adoption 
by engineers. His views were fiercely combated 
by many boiler manufacturers present, until the 
heating surface of the debaters had risen beyond 
the record of any standard instrument, and the 
temperature curve became parabolic and was lost. 
The meeting then adjourned for the day, and pro- 
ceeded to visit the power plants and several indus- 
trial establishments which had kindly thrown open 
their doors for our inspection. 


That evening there was an extremely pleasant 
reception and supper given at the International 
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Hotel, when music and dancing were enjoyed. As 
to the supper, the proprietor evidently meant it 
should be a success, for he had put forth a fine bill 
of fare, appropriate to the occasion and to the times. 
Punch & la Dewey was a favourite, and it is plea- 
sant to note that the International made a distinct 
score, and one which will be long remembered by 
those who attended. The menu was also very 
beautiful and appropriate to the occasion, having 
the American and Cuban flags crossed on the cover. 
The writer left the festive scene at 12.30, but 
dancing had been resumed and seemed likely to 
continue. This shows that the practice of mecha- 
nical engineering does not impair one’s vigour, for 
some of the most active dancers- were men of 
whitened locks, and who have been many years in 
this profession. 

The next morning sessions were resumed, and all 
a seemed rather invigorated than otherwise 

y their enjoyments of the previous evening. 


(To be continued.) 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No, XXVII. 


ConstTRUCTION DEPARTMENT. 


WHEN in 1836 Mr. Eugéne Schneider acquired 
the then relatively small works of Creusot, they 
comprised a few shops for the construction of en- 
gines. The foundry was the most important of 
these shops ; it was laid out to make castings not 
only for the engines built complete in Creusot, 
but also other castings, such as rolls, for a large 
number of small forges which then existed in France. 
Next in importance were the boiler-shops, which 
built a great many of the low-pressure boilers then 
in use. Small-power engines for coal mines, for 
supplying air to blast-furnaces, for rolling mills, 
&c., were erected in the fitting shops, which were 
small and scantily supplied with machine-tools, but 
sufficient, seneithadas for the requiremeuts of the 
period. 

At that time the question of railways and steam 
navigation had not yet been raised in France. 





French industrials, however, soon discovered the 
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advantages that might be gained by their develop- 
ment and lost no time in their endeavours to co- 
operate with each other, for the construction of 
railways and the use of steam for the propulsion 
of ships. Mr. Eugéne Schneider saw immediately 
the importance he could give to the Creusot Works 
by manufacturing these new types of engines ; he 
laid out a well-equipped plant accordingly. 

In 1837 Messrs. Schneider and Co. put in hand 
their first locomotive, and in 1838 their first 
marine engine, and they continuously maintained 
their efforts to increase the means of production, 
in order to be prepared for further exertions which, 
they could foresee, would soon be demanded of 
them. Thus, four years after their arrival in 
Creusot, they had increased the plant to such an 
extent that in 1839 the French Government asked 
them to undertake to construct the engines for two 
steam corvettes, work which they took in hand 
without hesitation. 

In these same works MM. Schneider and Co. 
constructed, from the commencement until 1850, a 
large amount of machinery of many kinds, locomo- 
tives, marine engines, stationary engines for all 
purposes, steam hammers, rolling-mill plant, &c. 
In 1850 they decided to increase their power of 
production still more; the existing shops were 
pulled down one after the other, and replaced by 
new ones adapted for larger machinery. One 
shop, however, still exists that dates as far back as 
1840. 

An important feature of Messrs. Schneider and 
Co.’s construction works is their exceptionally 
comprehensive character, comprising as they do all 
the industries that contribute to the building of 
steam engines, such as the production of iron and 
brass castings, manufacture of forged pieces of iron 
and steel, the fitting and erecting of all these pro- 
ducts, and the manufacture of complete boilers of 
all types. 

Besides this, the Creusot Works are not limited 
to one single branch of engine construction, such as 
either marine or fixed engines, or locomotives. 
Messrs. Schneider and Co. were the first in France 
to consider and put in effect the construction com- 
plete of the whole of these types, constantly deve- 
loping their plant so as to maintain it to the ad- 
vancing standard of the various markets. 

The following is a description of this important 
department of the Creusot Works : 

General Offices.—The estimating and drawing 
offices employ 100 engineers and draughtsmen ; 
these have charge of all estimates and the prepara- 
tion of working drawings. Two large rooms are 
set apart for this purpose; underneath are the 
archives. These are of considerable importance 
and interest, as they contain all the plans and 
tracings which have accumulated during 60 years ; 
the files have been re-classified recently, in perfect 
order, so that all information as regards previous 
work done can be quickly and accurately obtained. 
The engineers have also at their disposal, a well- 
supplied technicallibrary. These offices are, more- 
over, supplemented by a printing, engraving, and 
copying department, for the preparation of albums 
of machinery and photo copies. 

The personnel for the management of the work in 
progress, and for the general account-keeping of 
the department, are in offices in the same build- 
ing. 

Foundries.—There are three iron foundries. Each 
one is fitted with steam cranes, cupolas, and dry- 
ing stoves, and is entirely independent of the 
two others, as regards the making of moulds and 
castings. The preparation of sand and loam is, 
however, carried on in a separate shop, which 
supplies the three foundries. 

The output of the foundries is about 10,000 
tons per year. The castings represented by this 
figure do not all form part of engines built in the 
construction works, though these constitute an im- 
portant item. It must be remarked here that these 
three foundries turn out al’ the iron castings that 
are required for the other departments of the 
Creusot Works, and owing to the size of these 
other departments the castings necessary for the 
extension and maintenance of plant contribute 
largely to the total. Rolls, housings, parts of 
steam hammers and presses, ingot moulds, are often 
cast weighing 50 tons. 

For the 100-ton steam hammer, certain castings 
weigh above 100 tons, and special means have to 
be resorted to for casting such heavy pieces. For 
doing this two cupolas have been erected on a high 
level above the floor level of the foundry ; these 


two cupolas can cast 10 tons per hour, and as the 
charges are melted, they are poured into two reser- 
voirs, each containing 50 tons. The bottom of these 
reservoirs is also above the level of the foundry ; 
when everything is ready for casting the piece, the 
iron is allowed to flow in a natural way to the top 
of the mould, the cranes only being required for 
carrying ladles, which contain a small quantity of 
cast iron for reserve feeding. 

According to the nature of the pieces and the 
uses to which they have to be put, they are cast of 
different mixtures in order to obtain the suitable 
quality in every case. After numerous experi- 
ments, Messrs. Schneider and Co. have established 
a series of eight mixtures, each corresponding to 
a different quality; for each piece they have to 
cast they determine previously which of these eight 
qualities they will make use of, according to whether 
the piece be to form part of an engine built in 
the construction works, or for use in the various 
other departments of their works. This manner of 
classifying all the foundry work is a most valu- 
able one, though it requires constant attention as 
regards the choice of pig iron and the preparation 
of mixtures according to the work in progress. In 
order to ascertain the various grades of foundry 
pig, a special testing arrangement is in use at the 
foundries, which gives rapid and accurate results. 

The castings are made both in sand and in loam. 
In both cases the universal manner of working is 
followed, namely, complete patterns are used for 
sand moulding, the moulds being cast in frames ; 
the loam moulding consists of the usual kind of 
masonry work, more or less intricate, accord- 
ing to the requirements of the piece, the mould 
when finished being placed in a pit, where it 
is cast, after having been firmly secured by earth 
rammed in between the mould and the sides of the 

it. 

. The Creusot foundries have cast from the very 
commencement, chilled rolls for sheet rolling. Since 
the use in fortified works of stationary and dis- 
appearing armoured turrets, they have cast a very 
large number of chilled front plates for the French 
Government and for Belgium, Roumania, Hol- 
land, &c. The experience acquired by Messrs. 
Schneider and Co. during many years has enabled 
them to succeed easily in the manufacture of 
these pieces, and to produce them of such a. resist- 
ance that they can withstand firing. There are in 
the foundries one 60-ton travelling-crane, three 30- 
ton steam cranes, eleven 20-ton steam cranes, 
four 15-ton steam cranes, 12 cupolas, two large 
reverberatory furnaces, the latter being exclu- 
sively used for melting brass for casting screws. 
There are besides, in the brass foundry, a 
small reverberatory furnace, a large crucible con- 
stantly in use and provided with a mechanical de- 
vice for casting, and eight ordinary crucibles. The 
total annual output of the brass foundry is about 
350 tons. 

The preparation of sand takes place in a special 
shop, fitted with all the necessary plant for crush- 
ing and screening the various mixtures. Sand pits 
in the near vicinity of Creusot supply almost the 
whole of the various materials required. 

Smiths’ Shop.—This shop is fitted up with fur- 
naces and steam-hammers for the working of steel 
ingots, the weight of which does not exceed 10 
tons. Therefore, no parts of engines, or pieces of 
ordnance, requiring ingots of a greater weight than 
10 tons are forged in the construction works ; these 
large pieces are ordered by the construction works 
from the steel works department, which, as has 
been seen in a previous article (ENGINEERING, page 
360, vol. Ixv.), is perfectly laid out for the manu- 
facture of all heavy forgings. 

In the smiths’ shop there are 22 steam-hammers, 
varying in power from 10 cwt. to 10 tons. The 
largest of these hammers, namely, those of 10, 8, 
and 6 tons, with the furnaces from which they are 
served, are used for forging pieces of comparatively 
simple shape; they serve also for rough forging 
certain pieces which are finished by hand forging. 
The smaller steam hammers are used for forging 
pieces which, owing to their shape and dimensions, 
have to be heated in the furnaces instead of on the 
open fires, and which are more economically 
worked under a steam -hammer than by hand 
forging. There are ten furnaces, six of which are 
provided with boilers heated by the waste gases. 
A part of the plant serves for the manufacture of 
drop forgings (or for the manufacture of forgings in 








swage blocks); this method is resorted to every 
time a series of similar pieces has to be manufac- 


tured, the pieces can be turned out in this fashion 
with but little excess of metal, thus reducing con- 
siderably the cost of subsequent machining. There 
are 75 hand forges distributed among the steam- 
hammers. The hand forges that take the largest 
pieces use a steam hammer when necessary, the 
same hammer being able to serve several forges 
by alternating the heats. 

The annual output of this shop is about 4000 
tons of forgings, and number several hundred 
thousands. Asa rule, all these pieces are of steel, 
as steel has almost superseded iron in the manu- 
facture of forgings for engines. For locomotives, 
however, many pieces of the mechanism are still 
made of iron, and one of the furnaces is almost 
exclusively used for welding the iron necessary for 
the manufacture of said pieces. There are also in 
this shop furnaces for annealing steel pieces, and a 
special plant for tempering small - calibre guns 
which, up to the present, have been forged in the 
construction works. 

A laboratory for the mechanical testing of forged 
pieces is constantly in operation for ascertaining 
their quality. It has charge also of all the official 
tests prescribed by the Navy, War Department, 
and railways. 








UNDERPINNING OF ST. MARY WOOLNOTH. 


Our illustrations, Figs. 1, 2, and 3, page 140, show 
a very interesting piece of engineering work which is 
at present being carried on in the heart of the City. 
This is the underpinning of St. Mary Woolnoth 
Church, which is at the junction of Lombard-strect 
and King William-street, and which faces on to the 
open space upon which the Mansion House, the Royal 

xchange, and the Bank respectively abut. The work 
also includes the construction of a station beneath, 
with a large shaft, in which elevators will work up 
and down below the church floor. Great changes 
are going on just here at the present time, although 
the man in the street has little knowledge of them, 
for they are beneath his feet, and out of sight. 

The radical change which is taking place in the 
constitution of the old City church is rendered neces- 
sary by the extension of the City and South London 
Railway northwards. In 1893 the railway company 
obtained an Act of Parliament to construct an exten- 
sion of their line which at the present time runs from 
the Monument to Stockwell. This extension was to 
carry them northward to the ‘‘ Angel” at Islington. 
The plan was to cross the river by another tunnel 
on the east side of London Bridge, to proceed up 
King William-street—always, of course, at a consider- 
able depth beneath the surface, for this is a deep- 
tunnel railway—past the Bank of England, up Princes- 
street, then by way of Moorgate-street, Finsbury- 
pavement, and the City-road towards the north, 
terminating at a spot near the Agricultural Hall; 
although, doubtless, at a future time, powers would be 
sought to carry tke line beneath the High-street, 
Islington, so as to bring it in touch with the North 
London Railway at Highbury Station. Stations were 
to be made at London Bridge, Moorgate-street, Old- 
street, the City-road, and the ‘‘Angel.” The Lombard- 
street Station is the one we have more particularly to 
deal with here, and it will be situated right under the 
church. 

The Act of 1893 gave the company power to acquire 
the Church of St. Mary Woolnoth, to pull it down, 
and construct the station upon the site. The works, 
however, were not commenced within the time allowed 
in the Bill, and an extension of time was sought for in 
the year 1896. Parliament then imposed the condition 
that the church was to be upheld, but gave the com- 
pany the right of using the subsoil and constructing 
their station underneath the church. Fig. 1, on page 
140, is a section of the church, showing the girders for 
supporting the walls and the four groups of columns. 
Fig. 2 shows a plan at the station floor level, and the 
bedplates and foundations for the stanchions support- 
ing the main girders. The large shaft shown in both 
illustrations is 73 ft. 6 in. by 24 ft., and in this will 
be placed electric lifts together capable of accommo- 
dating about 350 passengers. The two station tunnels 
under King William-street are 21 ft. in diameter, and 
are lined with cast-iron rings. They are for the up and 
down lines and platforms, and are constructed about 
100 ft. below the street. These are shown in dotted 
lines. Both platforms are approached by stairs from 
the passages communicating with the bottom of the 
lifts shaft. Fig. 3 is asection through the centre line 
of the lifts shaft, and shows the outside walls of the 
church columns supporting the roof, and the tower 
at the west end. ; 

The work of supporting the church previous to sink- 
ing the shaft is now complete, and has been accom- 
plished without the slightest damage of an kind to 
the structure. Incarrying out the work the four main 








girdere, designed to support the four groups of columns 
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which carry the roof, were fixed in the positions shown 
in Fig. 1, and small needle girders were then threaded 
through the bases of the columns. On piercin 
bases for this purpose, however, it was discovered that 
the heart of the work was not of solid stone as had 
been believed, but of a very inferior description of 
brickwork, with only a casing of stone from 6 in. to 
Qin. thick. It was therefore found necessary to place 
a continuous sheeting of steel joisting under the whole 
area of the bases, to tie the loose mass of brickwork 
together and equally distribute the weight upon the 
needle girders. This proved to be a be tedious 
operation, as only a very small part of each base could 
be attacked at a time. The steel joisting underneath 
the bases is shown in Fig. 1 in dotted lines, and is also 
indicated in the section. 

Having completed this part of the work, the south 
wall on the King William-street side was next under- 
taken. The wall was pierced at intervals of about 
5 ft., and strong needle girders were fixed through 
the wall, one end resting on the solid stone on the 
outside and the other tied down to one of the 
main girders supporting the columns. Sufficient 
of the inside of the wall was then cut away to 
allow of the girder (which had been built before 
the needles were fixed) being slid into position, 
and to allow of a 14-in. blue brick wall being built, 
carrying short lengths of bearing girders, which were 
wedged tight up to the needles. The object of this 
was to reduce the overhang of the needles, when the 
outer portion of the wall should be cut away, as no 
reliance could be placed upon the old work. After the 
inside girder had been fixed, steel wedges and pack- 
ings were inserted between the top of the girder and 
the needles, the wedges being driven up tight to insure 
that the whole of the weight was being carried by the 
girder and the blue brick wall before referred to. As 
the girder was designed to permanently carry only half 
the wall, it was assisted by timber packings below. 
After the wall had been pinned up above the girder, 
and everything made solid by grouting, the work of 
fixing the outer girder was comparatively easy. The 
outer half of the wall below the needles was cut 
away, care being taken not to jar the structure any 
more than necessary; and the girder, which had 
meanwhile been built, was moved into position on its 
bearings The whole of the weight—roughly about 
350 tons — was then taken by the two girders, 
and as the timber packings under the inner girder 
were removed, the folding wedges below the needles 
were driven up to take up the deflection as the 
weight came on. When the wall under the girders 
was cut away, the blue brick wall was left in and 
supported on the lower flanges by cross joists at in- 
tervals, the spaces between the wall and the webs 
of girders being filled up solid with cement grout. 

For supporting the north wall on the Lombard-street 
side, the same method as that adopted for the south 
side was not possible, as in this case the work could 
not be taken in hand from the street. One main 
girder was, therefore, designed to carry the whole 
weight; but as it could not safely be placed far 
enough under the wall to be in a position to do this, 
suspended needles were attached to support the outer 
part of the wall, the tail ends being tied down to one 
of the girders for supporting the roof columns. In 
carrying out the work much the same means were 
adopted as on the south side. Needle girders were 
fixed just below the church floor level, under cover of 
which the wall was cut away to allow of the girder 
being fixed. After the wall had been securely pinned 
up above the girder, the suspended needles were put 
in one at a time, and the intervening masonry held 
up by cross steel joists placed on top of needles. 

The deflection of the girders has in every case been 
taken up by a system of folding steel wedges which 
were driven up as the old foundations were cut away 
and the superincumbent weight taken by the girders. 
Grouting under air pressure haa been largely employed 
in the work, capetiolty in filling up any interstices be- 
tween the girders and the old masonry, and the success 
of the operation has been in a great measure due to this. 
The girders are supported on steelwork stanchions 
resting on large bedplates formed of steel joists and 
plates, placed on a bed of concrete of a minimum 
thickness of 3 ft. All the girders, staunchions, and 
bedplates are filled in solid with breeze concrete and 
grout, and will, further, be cased in the same material 
outside to guard against any deterioration through 
neglect of painting in the years to come. 

The oblong shaft shown will be lined with cast-iron 
segments for a depth of 52 ft. from the top; and the 
remaining 28 ft., in which will be formed the entrances 
and exits to and from lifts, will be lined with brick- 
work. Cast-iron struts will be placed in the positions 
shown every 8 ft. in depth. 

The church will be restored—with, of course, the ex- 
ception of the crypt—as when possession was obtained 
& year last May, the church entrance being in the 
same place. Entrances to the station booking hall 
under the street will be constructed at the north-west 
and south-west corners of the church, and from thence 


the | Offi 


One large exit into King 
rd-street Post 


side of the church entrance. 
William-street will adjoin the Lom 
ce. 

The engineers for this difficult and important work 
are Sir Benjamin Baker, Messrs. David Hay, and 
Basil Mott. The resident engineer is Mr. James 
a and the contractors are Messrs. John Mowlem 
and Co. 








PARK ROW BUILDING, NEW YORK. 


As stated on page 42 of our present volume, the 
column loads carried by the foundations of the Park 
Row Building are very high, some of them excep- 
tionally so; it was therefore necessary to distribute 
the pressure on the grillage beams as evenly as pos- 
sible. The need for great care in this matter will be 
evident when we say that the weight of the steel- 
work alone is 9000 tons, while Mr. Roberts estimates 
that the weight of the building is 56,200 tons, or a 
total of 65,200 tons. 

It will be seen on reference to the foundation plan 
Fig. 4, page 40, ante, that most of the columns rest 
on distributing girders, each girder carrying, as a 
rule, two columns, though in one case there are many 
as four columns on one girder. It will be seen that 
some of the interior ph. sine have no distributin 
girders, but rest directly on the grillage beams, an 
have each an independent foundation. Each founda- 
tion was separately designed for the load it had to 
carry, and the size of the girders and the grillage 
beams vary accordingly. 

A typical distributing girder is shown at Figs. 17, 
18, and 19 of the two-page plate accompanyin 
this issue, together with the grillage beams an 
granite copping blocks underneath them. This girder 
supports columns P' and P?, each of which carries 
about 1100 long tons (2240 lb.), so that the girder 
itself sustains a load of about 2200 tons. It is 26 ft. 
long and 8 ft. deep, and has four webplates, each { in. 
thick. There are four angles 6 in. by 6 in. by § in. 
in each flange, together with three plates, each 
2 ft. Sin. wide by #in. thick. The girder is carried 
on 35 I-beams 12 in. deep and 5 ft. long, which are 





In 
the foundation in question there are four of these 
distance pieces between every two beams, but in 
some of the foundations, where the length of the 
beams is 6 ft., there are six distance pieces between 


separated by distance pieces as shown at Fig. 18. 


every two beams. The distance pieces are box-shaped, 
and have milled surfaces which bear evenly on the top 
and bottom flanges of the beams. The grillage beams 
rest on the top of the granite caps, and are bedded on 
cement 4 in. thick. If this thickness varies more than 
4in., it is made up with crossed layers of flat bars 
grouted in cement. 

The largest distributing girder is that carrying the 
four columns facing Theatre-alley, and is shown in 
detail at Figs. 20, 21, 22, and 23. It carries a load 
of about 2930 long tons, and weighs 47 tons. It is 
47 ft. 24 in. long, 6 ft. 04 in. deep over the angles, and 
has flanges 2 ft. 8 in. wide. There are four web- 
plates each ? in. thick. Each flange is composed of 
five plates }} in. thick ; the angles which connect them 
with the webs are 6in. by 6in. by ? in. as shown. 
Where the bases of the columns rest on the top flange 
the rivet heads are countersunk. This is the girder 
which is illustrated on page 41 anfe, as having just 
been lowered down the slipways into the cellar. Ir the 
manufacture of all the distributing girders it was 
particularly specified that the vertical angle-iron 
stiffeners should have a good bearing against the top 
and bottom flanges. 

The girder for Theatre-alley front is carried on 61 
I-beams 12 in. deep and 4 ft. long, these being placed 
on the top of the granite caps, as described, for the 
girder carrying columns P! and P?, All the columns 
which do not rest on distibuting girders are carried 
on short independent girders which rest on I-beams 
supported by the grillage beams so as to distribute the 
weight evenly over the granite caps of the piers. 
These isolated piers are shown clearly in plan at 


Fig. 4, page 40, ante. 

The bw beams, the arrangement of which for the 
third floor is shown in plan at Fig. 14, are generally 
composed of two ]-beams bolted together with }-in. 
bolts, and have cast-iron distance pieces between them. 
There are three or four distance pieces to each span, 
and they are so made that the flanges of the [-beams 
will not be less than 14 in. apart. The beams which 





passengers proceed to lifts which will be placed in each 





?-in. bolts to take the thrust of the flat arches, and are 
shown clearly in plan at Fig. 14. The full diagonal 
line on this plan represent the horizontal wind bracing 
which is inserted at each floor level. The floor beam 
tie-rods are placed 3 in. above the bottom of the beams. 
The floor beams are framed so that the bottom pre- 
sents two different levels, one 5 in. above the other. 
In thearea, where 15-in. beams are used, the beams and 
girders are framed flush. The 10-in. and 12-in. beams 
are framed flush at the bottom, which is 5 in, above 
the bottom of the 15-in. beams. Some of these beams 
will be seen at Fig. 2 on the two-page plate of our 
issue of July 8, and shown in plan at Figs. 12, 13, and 
14 of our present issue. e latter figure shows 
clearly the sizes of the beams carrying the third floor 
or tier, and Fig. 9 on the same plate shows the method 
of fixing the floor beams to the box and lattice girders. 
The semicircular arrangement shown at the top of 
Fig. 14 is for the elevators. 

Box and lattice girders are used for connecting the 
columns at the walls, and they are attached to the 
columns in such a way as to make the connections as 
stiff as possible in order that it may do service as ver- 
tical wind bracing. Great lateral stiffness is given to 
the building in this way. There is also a vertical 
diagonal bracing between columns P 31 and P 38, P 46 
and P 48, P 47 and P49, P14 and P 15, P 32 and P33, 
P 42 and P 43, P 53 and P58. This bracing is com- 

sed of two angles 6 in. by 4 in. by ,% in. in the 
| sm storeys, and smaller in the upper part of the 
building. e horizontal wind bracing is shown 
by the full diagonal lines at Fig. 14. The scantlings 
on some of these girders are shown in the elevations at 
Figs. 6, 7, and 8 on the two-page plate of our issue of 
July 8, and also in the Table under Fig. 9 on the same 
plate. The dotted diagonal lines in Figs. 6, 7, and 8 
represent temporary erection bracing which consists 
of 14 in. rods with eye-end pins and tightening screws. 

One of the typical lattice girders is shown at 
Figs. 24 and 25, but it does not require any parti- 
cular description, as the construction is very clearly 
shown. They all have the flange angles jin. apart, to 
allow an easy means of attaching the cast-iron lintels 





and sills. ese girders, it will be seen, are con- 





nected at the - and bottom flanges to angle pieces 
on the columns, thus giving great Tateral stiffness to 
the building. Figs. 15 and 16 show the framing round 
the east and west stairways at the 4th, 5th, 6th, and 
7th floors. 

The floors are composed of terra-cotta flat arches of 
end construction, as shown at Figs. 25 and 26. The 
blocks are 12 in. deep for the 15-in. floor beams, and 
10 in. deep for the others. They are set in Portland 
cement, and are covered with cinder concrete. The 
weight of this form of construction, including the top 
filling, does not exceed 65 1b. per square foot where 
15-in. beams are used, and 45 1b. per square foot where 
10-in. beams are used. The partitions are of terra- 
cotta blocks 3 in. thick for all the floors except the 
first, which has blocks 6 in. thick. 

a shall describe the columns in detail in a future 
article. 








WESTERN UNION TELEGRAPH Company.—Thenetrevenue 
of the Western Union Telegraph Company in the three 
months ending June 30 this year is estimated at 6,162,888 
dols. The corresponding net revenue in the correspond- 
ing period of 1897 was 5,732,203 dols. ; in the correspond- 
ing period of 1896, 5,897,980 dols. ; and in the correspond- 
ing period of 1895, 6,141,390 dols. 





COAL IN THE TRANSVAAL.—The quantity of coal mined in 
the Transvaal from 1893 to 1897 inclusive was 5,510,667 
tons. The value of this —— at the pit’s mouth 
is returned at 2,358,592/. In the first quarter of this year 
the output was 444,095 tons, the value at the pit’s mouth 
being set down at 163,133/. The price of coal in the 
Transvaal would accordingly appear to be slightly de- 
clining. 

THe Raitways or THE WorLp.—According to the 
latest estimate which has been made — the subjec 
the length of completed railway throughout the worl 
has now been carried to 445,064 miles. This total ismade 
up as follows: Europe, 159,824 miles; North America, 
207,493 miles ; South America, 25,370 miles ; Asia, 29,275 
miles; Africa, 9200 miles; and Australia, 13,902 miles. 
The following countries had each upwards of 20,000 
miles in operation: Germany, 29,422 miles; Great 
Britain and Ireland, 21,265 miles ; France, 25,585 miles ; 
Russia, 24,012 miles ; the United States, 182,746 miles ; 





carry the fireproof flooring are all tied together with 





and British India, 20,173 miles, 
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THE UNDERPINNING OF THE CHURCH OF ST. MARY WOOLNOTH. 
SIR BENJAMIN BAKER, K.C.M.G., MR. DAVID HAY, AND MR. BASIL MOTT, ENGINEERS ; MESSRS. JOHN MOWLEM AND CO., CONTRACTORS 
(For Description, see Page 138.) 
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there was practically no change in the market, the only 
alteration being in Middlesbrough warrants, which 
to 40s. 64d. cash buyers. 


Manufactured Iron and Stecl.—These two important 
branches of the staple industry are in a very satisfactory 
state. Work is very plentiful, new orders continue to 
be placed, and quotations for all descriptions are moving 
upwards. Common iron bars, 5/. 8s. 9d.; best 
5/, 188. 9d.; iron ship-plates, 5/. 15s.; iron ship-angles, 
51. 11s. 9d. ; steel ship-plates, 6/. ; and steel ship-angles, 
5l. 153.—all less the customary 24 per cent. discount for 
cash. The certificate of the accountant to the rd of 
Arbitration for the manufactured iron and steel trades of 
the North of England shows the average net selling price 
for the two months ending June 30 to have been 5J. 4s. 2d. 
as against 5/. 2s. 9d. for the previous two months, and in 
according with the sliding scale - one Ys wages for 
the months of August and September will remain un- 
altered. 

Coal and Coke.—Coal is firm. Bunkers are still scarce 
and prices are dear, Gas coal is stiff. Coke in good re- 
quest for local use, and prices well maintained. Yester- 
day the Hutton Henry and South Wingate Collieries, 
with Castle Eden, Hulman, and adjoining royalties, in- 
cluding about 45 acres of freehold land and 910 acres of 
freehold minerals, together with the option of leasing 
about 4000 acres adjoining royalties, estimated to contain 
in all about 80,000,000 tons of available coal, were offered 
for sale. There was also included in the property a good 
deal of plant, amongst which were 72 coke ovens. The 
only bid was 8000/. and the property was withdrawn. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron ee ee market dis- 
played continued firmness on Thursday forenoon, but the 
amount of business done was limited. About 10,000 tons 
of iron changed hands, and Scotch advanced in price 1d. 
per ton, and hematite iron 14d. per ton. There was more 
doing in the afternoen, from 15,000 to 20,000 tons being 
dealt in. Cleveland was rather bid for. Prices were 
firmer all round, at a further advance of 4d. to 1d. per 
ton. The settlement prices at the close were as follow: 
Scotch iron, 46s. 44d. per ton; Cleveland, 40s. 6d.; Cumber- 
land and Middlesbrough hematite iron, 51s. 44d. and 51s. 
per ton respectively. On Friday forenoon the warrant 


market was quiet, but steady. About 10,000 tons were | M 


dealt in, and Scotch and Cleveland both gave way to the 
extent of 4d. per ton, while hematite iron gained 4d. per 
ton. In the afternoon other 10,000 tons of iron changed 
hands, and Scotch gained 4d. per ton, while hematite iron 
lost 4d. per ton. The settlement prices were 46s. 44d., 
40s. 6d., 51s. 44d., and 51s. per ton. Business was quiet 
on Monday forenoon, but the tone was very firm in con- 
sequence of the prospect of still greater activity in the ship- 
building trade, as a result of the Government’s naval pro- 
gramme. Only some 7000 or 8000 tons of iron were dealt in, 
and Scotch iron rose 2d., Cleveland 14d., and hematite iron 
2d. per ton. The improvement was fully maintained in 
the afternoon, and on the purchase of about 10,000 tons 


a probability of bar iron being raised by local makers to 
the extent of 5s. per ton ; and as steel plates have been 
raised in the north-east of England lately 2s. 6d. per ton, 
the raising of the prices of steel by the Scotch makers 
may be looked for at any moment. Ship-plates are 
quoted at 6/. per ton, boiler plates at 6/. 10s., and angle 
bars at 5/. 15s. per ton. 

Sulphate of Ammonia.—The mipeante of this com- 
modity last reported amounted for the week to 2710 tons, 
and for the year the total was 69,232 tons, thus showing 
a decrease for the year amounting to 12,792 tons, when 
compared with the shipments for the same period of last 
year. There isa quiet tone in the trade, still prices have 
gone up to 9/. 12s. 6d, per ton f.o.b. Leith. 


Glasgow Copper Market.—Last Thursday forenoon 50 
tons of one changed hands, and the price rose 2s. 6d. 
per ton. ‘The market was idle in the afternoon, but the 
price was quoted other 1s. 3d. per ton - The market 
was idle both forenoon and afternoon on Friday, and the 
price remained unchanged. Monday forenoon market 
was also idle, but prices were quotably 3s. 9d. per ton 
higher. There was no dealing in the afternoon, and the 
forenoon gain was lost. weg was neglected on Tuesday 
at both meetings of the market, and prices remained un- 
altered. Fifty tons changed hands this forenoon, and 
the price was advanced 3s. 9d. per ton ; and in the after- 
noon 25 tons were dealt in, and prices further advanced 
2s. 6d. per ton, the settlement prices being 49/. 17s. 6d. 
per ton. 

Shipbuilding Contracts. —The Northern Lighthouse 
Commissioners have placed an order with Messrs. Haw- 
thorne and Co., Limited, Leith, for the construction of 
a powerful twin-screw service vessel. She will be fitted 
with all the latest appliances, including the necessary 
apparatus for carrying large quantities of gas under 
high pressure, for the pur of charging the gas- 
lit buoys. This vessel will be stationed on the east 
coast. — Mr. Thomas Devlin, of Newhaven, has also 
placed an order with the same firm of builders for 
the construction of a werful screw steam trawler 
of the latest type, to fitted with triple-expansion 
engines.—It is reported that a steel screw steamer build- 
ing by Messrs. Kobert Duncan and Co., Port Glasgow, 
260 ft. by 37 ft. by 20.6 ft., to carry 2700 tons dead- 
weight, on 17.9 ft., with triple-expansion engines, with 
cylinders of 19 in., 30} in., and 50 in. in diameter, 
by 30 in. stroke, and now ready, has been sold to 

r. G. Paterson for 21,500/. net.— Mr. Charles 
Barrie, Dundee, has contracted with Messrs. Russell and 
Co., Port Glasgow, for the construction of a steamer 
to carry about 6500 tons. The vessel is expected to be 
ready about the middle of October. She will be engaged 
in the Eastern trade.—Messrs. Scott and Co., Greenock, 
have now eight steamers in hand, representing over 60,000 
tons, for the Ocean Steamship Company. 


Glasgow Water-Pipe Contract.—The Water Committee 
of the Glasgow Corporation lately asked tenders for the 
supply of 1000 tons of cast-iron pipes. Four Glasgow firms 
sent in tenders, and two Philadelphia firms. In the case of 
the Yankees’ offers they contemplated lengths of 12 ft., 





Scotch rose another 1d. per ton, and Cleveland and hema- 
tite iron 14d. per ton each. The closing settlement 
prices were 46s. 74d., 40s. 9d., 51s. 74d., and 51s. 6d. per 
ton. There was rather more doing in the warrant veel oor 
on Tuesday forenoon, and prices were irregular. Scotch 
iron at the opening was quoted at 46s. 8d. per ton, but re- 
acted to 46s. 64d. Cleveland fell 14d., Cumberland 
hematite iron 2d., and Middlesbrough 3d. per ton. The 
sales amounted to about 15,000 tons. There was less 
doing in the afternoon, and on the sale of about 10,000 
tons prices gave way 4d. per ton all round, and the closing 
settlement prices were 46s. 6d., 40s. 74d., and 51s. 6d., 
yer ton. About 15,000 tons of iron were dealt in this 
ecapen, and the tone was fairly steady. Scotch 
iron was unchanged in price, while Cleveland and hema- 
tite iron both gave way id. per ton. Other 15,000 tons 
changed hands in the afternoon, and the forenoon de- 
clines were recovered. The settlement prices were 
46s. 6d., 40s. 74d., and 51s. 6d. per ton. The following 
are the shipments of pig iron from all Scotch ports last 
week: Australia, 100 tons; for Italy, 133 tons; for 
Germany, 370 tons; for Russia, 465 tons; for Holland, 
675 tons; smaller quantities for other countries, and 
2603 tons coastwise. The Glasgow Fair holidays have 
interfered very much with business in the Scotch pig-iron 
market during the past ten days or so; but the tone of 
the market became firm, and the greater strength is due to 
the belief that business will improve in the autumn, as 
it did last, but so far the orders placed are not nearly 
so heavy. The number of blast-furnaces in actual opera- 
tion in Scotland is still 81, as compared with 80 at this 
time last year. Six are making basic iron, 33 are making 
ordinary iron, and 42 are working on hematite iron ore. 
The market is very quiet outside, so far as business is 
concerned, and very little iron is being sold either to local 
consumers or for export. The following are the quota- 
tions for No. 1 makers’ iron: Clyde, 51s. 3d. per ton; 
=. 51s. | tne Ae - : sey pee vies 
Coltness, out of the market—the foregoing shi at 
Glasgow, Glengarnuck (shipped at Ardrossan) Sts 9d., 
Shotts (shipped at ITeith), 52s.; Carron (shipped at 
Grangemouth), 52s, per ton. The stock of pig iron in 
Messrs. Connal and Co,’s public warrant stores stood at 
327,867 tons yesterday afternoon, against 328,298 tons 
yesterday week, thus showing a reduction for the past 
week amounting to 431 tons. 


Finished Iron and Steel.—The position of finished | ‘ 


iron and steel has been further improved of late by the 
receipts of some capital orders on behalf of the Admiralty 
and other first-class consumers. That being so, manu- 


whereas 9 ft. lengths were asked for. The two lowest offers 
were from America—namely, 4282J. and 4965/. respectively, 
whereas the Glasgow offers were 5641/., 5734/., 5910/., 
and 5960/., which were close. In view of the great dif- 
ference between the tenders of the local as compared with 
the American firms, the Committee to advertise 
afresh, and to ask alternately for 9 ft. and 12 ft. lengths. 





NOTES FROM THE SOUTH-WEST. 
Cardif.—The steam coal trade has shown no great 
change, but prices have hardened in consequence of the 
failure of the conciliator to adjust the long-pending 
labour difficulty in South Wales. The best descriptions 
have been making 22s. 6d. to 23s. 6d. per ton. Household 
coal has been less affected than industrial coal. The 
inquiry for patent fuel has continued active. The demand 
for coke has, however, somewhat fallen off. 


Dock Matters at Bristol.—The Docks Committee of the 
Bristol Town Council decided, on Monday, to recommend 
that Parliamentary powers should be obtained to 
authorize an expenditure of 350,000/. upon the develop- 
ment of Portishead dock at the mouth of the Avon, so as 
to provide for the largest cargo boats afloat, or building. 
This scheme takes the place of one for expending 
1,000,000/. at Avonmouth upon a new dock, and the 
dockisation of the river is rejected on account of its great 
cost, i? the long period over which the works would 
extend. 


The ‘‘Implacable.”—The Implacable will exceed the 
Ocean in py a mae by about 2000 tons, but at the 
same time of her launching she will be a mere hull, and 
consequently will not be nearly so heavy as the Ocean. 


Taff Vale Railway.— Lord Wimborne, Mr. Vassal, and 
Mr. M. Cope, are mentioned as possible successors to the 
late Mr. A. Guest, in the Chairmanship of the Taff Vale 
Railway we a Opinion ap to incline in favour 
of the probable appointment of Lord Wimborne. 

The Swansea Valley.—Work at the collieries in this 
district has been proceeding satisfactorily. Production 
has increased, to some extent, in the tinplate trade 
during the past month. 

Pembroke Dock.—A cruiser, 500 ft. in length, is to be 
laid down upon the building slip at Pembroke, now 
occupied by the Spartiate cruiser, which will be launched 
in September. It will be necessary to extend the building 
slip in consequence of the great length of the new vessel. 


shipbuilding facilities of the dockyard. It has been 
decided to pull down the frame-bending smithery, and to 
erect another at the north corner, on a site now occupied 
by a number of offices and small buildings. The ground 
thus obtained will extend No. 4 building slip, on which 
the line of battleship Formidable is being constructed, so 
as to take a vessel of 500 ft. in length. As this will com- 
pletely block the present roadway between the smitheries 
and the building slips, a new road is to be constructed. 
It is also intended to extend No. 2 slip, which has not 
been used for years. 


Bristol and South Wales Railway Wagon Company 
Limited.—The directors recommend the payment of a 
dividend at the rate of 10 per cent. per annum, free of 
income tax, for the past half-year. 


The ‘‘ Psyche.”—The cruiser Psyche, just launched at 
Devonport, is one of a class of cruisers designed by Sir 
W. H. White, K.C.B., Assistant Controller of the Navy, 
and Director of Naval Construction. When completed, 
the Psyche will havea load ae Sagoo of 2170 tons, 
She is 300 ft. between perpendiculars, and has an extreme 
breadth of 37 ft. Her draught of water will be 12 ft. 
forward, and 15 ft. aft ; and the engines, which are being 
made at Keyham factory, will work up to 7000 horse- 
power indicated. She is expected at full power to steam 
at the rate of 20 knots. 


Western Wagon and Property Company, Limited.—The 
directors recommend a dividend for the past six months 
at a rate of 8 percent. perannum. They also propose to 
add 500/. to the reserve fund. 


Wages in Wales.—A conference of miners’ delegates of 
South Wales and Monmouthshire was held at Cardiff 
on Monday. Between 140 and 150 delegates, representing 
106,304 workmen, attended. The proceedings were 
private, but the official report states that it was decided 
to re-affirm the resolution not to entertain the sliding 
scale as a regulator of wages, and to authorize the pro- 
visional committee to goin for a Conciliation Board, with 
an umpire, and a minimum rate of wages, the minimum 
to be 224 per cent. above the standard of 1879. 


London and South Western Railway.—The ratio of the 
working expenses to the traffic receipts upon this system in 
the first half of this year was 58,69 per cent., as compared 
with 55.93 per cent. in the first half of 1897. The net 
revenue of Southampton docks increased 1421/. in the 
first half of this year, as compared with the correspond- 
ing six months of 1897. There was a decrease of 26571. 
in the revenue derived from the company’s steamboats, 
but the expenditure was reduced by 5374/. The general 
results of the past half year’s working were an increase of 
30,2847. in revenue, and an augmentation of 66,122/. in the 
working <see. At the close of June, 1898, the com- 
pany owned 702 locomotives, 407 tenders, 3694 carriages, 
and vehicles used in the coaching department, and 11,726 
vehicles used for the conveyance of merchandise and 
minerals. The aggregate expenditure upon working 
stock to the close of June, 1898, was 4,700,457/., 67,6691. 
having been expended in the six months ending June 30. 
The cost of locomotive power in the first half of this year 
was 305,958/., as compared with 265,408/. in the corres- 

nding half of 1897 ; the growth of expenditure indicated 
vy these figures was largely attributable to the greater 
cost of the coal and coke consumed, which amounted in 
the first half of 1898 to 119,443/., as compared with 90,062/, 
in the corresponding period of 1897, 





Durpan.—The Durban Town Council has decided to 
purchase the local tramways. The population of Durban 
is returned at 39,245, viz., natives, 21,530and whites, 17,715. 
The total of 39,245 shows an increase of 4000, as com- 
pared with 1896-7, 





Frencu Licut Rattway.—The amount of capital ex- 
_— to the close of last year upon the construction of 

rench light railways and tramways was 15,204,716/. 
The revenue collected last year was 837,836/., while 
the working expenses of the 12 months were 654,834/., 
leaving a profit of 183,002/. 





BivE-Book or AMERICAN SHIPPING.—The proprietors 
of the Marine Review, of Cleveland, U.S., have sent us 
a copy of their annual publication—the Blue-Book of 
American Shipping. So extensive is the information 
given that it is impossible within reasonable space to 
indicate the contents. Not only are lists given of ship- 
owners, builders, engineers, officers, ships, dry docks, 
learned societies, &c., with a list of the owners of mer- 
chant fleets of the world, but there are valuable statis- 
tical tables of reference as to the productions, commerce, 
and exports of the United States. We find, for instance, 
that the total tonnage of the merchant marine of the 
States increases but slowly—at about 14 per cent. per 
annum—and that it is now 4,769,020 tons, one-half 
being sailing vessels. The total tonnage of vessels 
built does not increase —it was 232, tons last 
year. Again, only 11 bed cent. of the imports and 
exports are carried in American vessels, a diminishing 
proportion. The traffic on the great lakes is also dealt 
with, while there is a suggestive table giving information 
regarding the operations of 30 lake steamers. Thus we 
find in one case, that a 379 ft. steamer made in a year 23 
trips, carrying an average of 2829 tons, at 134 miles per 
hour, burned Ib. of coal, used 1.51 cent’s worth of lubri- 
cants per mile, the cost of provisions per day per man being 
39 cents, or 13 cents per meal. We only presume these 
are cents, as it is not stated. In some of the ships the 
meals only cost 8 cents There are many 





Portsmouth Dockyard.—Some structural works are to 





factured iron is held for the full list quotations. There is 





be carried out at Portsmouth, in order to extend the 
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Tr has been decided to make a new building slip at 
Devonport Dockyard for the construction of battleships. 
When it iscompleted Devonport Dockyard will be able to 
build two battleships simultaneously. 


For fixing bolts in stonework, Dingler’s Polytechnic 
Journal recommends a mixture of sulphur with Portland 
cement, in the ratio of 3 to 1, as superior to either 
individual constituen:. 


Very large electric power plants are to be installed on 
the St. Marie rapids between Lake Superior and Lake 
Huron. One plant to be erected for the reduction of 
nickel is stated to be of 20,000 horse-power, whilst other 
plants of nearly equal magnitude are being erected for 
the production of calcium carbide. 


In a letter to the Times, on Wednesday last, Messrs. 
Hull, Blyth and Co., of Fenchurch-avenue, state that a 
cargo of American smokeless steam coal, for use on the 
Castle liners, was landed in the Thames on Tuesday last. 
This is the coal which is used by the Cunard and White 
Star steamers on their east-bound journeys. The cargo, 
which consisted of 2400 tons, was brought across the 
Atlantic in 17 days. 


M. P. Villar has noted an interesting property of the 
fluorescent screens frequently used in X-ray work. Ifa 
screen is ex to the action of the rays, and an opaque 
body placed between, a shadow will, it is well known, be 
thrown on the screen. M. Villar, however, finds that if 
the intervening body is then removed, the portion of the 
screen which had hitherto been protected from the action 
of the rays, will now glow more brightly than the 
remainder of the screen. 


Some smart work was recently accomplished in Belgium, 
by which the narrow-gauge (3ft. 91in.) line 31 miles 
long, between Ghent and Antwerp, was altered to the 
standard in a —_ night’s work, the actual time 
occupied being 64 hours. The work was facilitated by 
the fact that, in making renewals of the line the 
operating company had, in view of its ultimate con- 
version to the standard, laid down sleepers large enough 
to suit the wide gauge. 


In a poe ublished in the American Journal of 
Science, Dr. S. P. Langle ge some remarkable figures 
as to the performance of the most recent type of bolo- 
meter. This strip, exposed to the radiation of the 
spectrum, is, in the improved instrument, so narrow that, 
in moving it over the spectrum, its true position is known 
within one second of arc. The error of a single tempera- 
ture reading obtained by it is not more than 0.03 to 0.04 
per cent. The galvanometer used is fitted with one of 
the quartz fibres invented by Mr. Vernon Boys, and will 
detect a current of 0.000.000.000.001.2 ampere. 


The members of the Birmingham Association of Me- 
chanical Engineers paid a visit to the Manchester Ship 
Canal on Monday, July 18. They first of all proceeded 
to Trafford-road Swing Bridge. This bridge, which is 
the heaviest in England, weighing 1800 tons, was in- 
spected, as well as the engine-house and hydraulic plant 
in connection with it ; after which the party proceed 
down the canal, and inspected the docks, sheds, and the 
new grain elevator and building. They then entered 
the Mode Wheel locks for the purpose of going down to 
the Barton aqueduct. Returning to Manchester, the 
company dined together at the Waterloo Hotel. 


In order to control the production of acetylene from 
calcium carbide, Messrs. Letang and Serpollet propose, in 
a communication to the French Physical Society, to steep 
the fragments of calcium carbide in a hot and concentrated 
solution of glucose. If the carbide thus treated is, after 
drying, immersed in twice its weight of water, acetylene 
is given off in the usual way, and at the same time a 
sucrate of lime is formed by the interaction of the glucose, 
the calcium, and the oxygen. Under these conditions 
the generation of the acetylene takes place with great 
uniformity, and is stopped almost immediately on cutting 
off the supply of water. 


The aluminium conductors erected as an experiment by 
the Niagara Falls Hydraulic Power Company to carry 
current to the works of the National Electrolytic Com- 
pany near by are now in use, For a portion of their 
ength these conductors consist of bars 25 ft. long, 6 in. 
wide, and }in. thick, the connections being made by bolts 
and rivets, whilst for the remainder of their course they 
consist of cables built up out of No. 10 aluminium wire, 
and insulated with rubber. The total weight of aluminium 
used is 22,000 lb., whilst it is stated that the same work 
in copper would require 48,000 Ib. of metal. The conduc- 
tivity of the aluminium used is about 63 to 64 per cent. of 
Mathiessen’s standard. 


It is rather interesting to compare the ew 
which electric lines and light railways generally have had 
to meet in this country, with a resolution passed by a 
large political convention in Vermont, U.S.A. This con- 
vention calls on the Legislature to pass all Bills that tend 
to establish new electric railroads leading to the now more 
accessible parts of the State, a policy which it is con- 
sidered will tend to build up and increase the national 
olicy of the country. The Canadians are equally en- 
‘lightened, and a scheme has been promulgated there for 
standardising farm wagons, so that they can be mounted 
bodily on trucks and hauled along the electric line to 
and from the markets. 


. M. Henri Moissan, who recently succeeded in prepar- 
ing pure metallic calcium, has just discovered a new com- 
pound of this metal with hydrogen, having the composi- 
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hydrogen. Its most remarkable property lies in the fact 
that when thrown into water it decomposes it with vio- 
lence, pure hydrogen being given off, as represented by 
the following equation : 


CaH, + 2H,0 = Ca (HO), + 6H. 


It is possible that this reaction may prove of some indus- 
trial importance, as has that in which acetylene is pro- 
duced by the action of water on calcium carbide. 


_A meeting of the students and associates of the Institu- 
tion of Mining Engineers will be held at Edinburgh on 
August 17 next. In order that the necessary arrange- 
ments may be completed, members are requested to 
apply for tickets to Mr. J. Barrowman, of Stanacre, 

‘amilton, N.B., not later than August 13. The meeting 
will be held in the rooms of the Royal Scottish Society 
of Arts, George-street, and a paper entitled ‘‘The 
Methods of Working Minerals, Secondary Haulage, and 
Ventilation in the Fife Coalfield,” by Mr. Andrew Burt, 
will be discussed. On the 18th inst. an excursion has 
been arranged to the Dalbeath, Mossbeath, and Kirkford 
pits of the Fife Coal Company, and on the following 
day one to the Arthen pit of the same company. 


In a paper read before the Civil Engineers’ Club, of 
Cleveland, Ohio, Mr. B. L. Greene states that in grind- 
ing Portland cement clinker 30 to 32 horse-power hours 
per ton are needed if millstones are used, 16 to 18 horse- 

wer hours per ton if Ball mills are used, and 12 to 14 

orse-power hours per ton if edge runners are used. In 
spite of the greater power required, the millstones are 
a. as they give a better and more uniform product. 

n France he states that the manufacture is under 
Government control, the inspectors having right of access 
to the works at any time, and power to order changes in 
the mixtures or in the details of the manufacture if they 


see fit. The present output of the French cement works 
is about 3 million barrels per annum, as against about 
750,000 barrels in 1880. 


The advantage enjoyed by Indiana of cheap natural gas 
as fuel for manufactories is not likely to remain long, the 
State Geologist says. The residents not rar 4 waste the gas 
in their furnaces, grates, and stoves, but they have been 
allowing 20,000,000 or more cubic feet to escape daily, 
through —- in capping the wells which have been 
bored for oil. Last year’s production of oil in the State’s 
gas territory was 327,000 barrels less than in the preced- 
ing year. This is one indication that the end of the 
natural gas supply is rapidly approaching, and there are 
other signs. Originally the gas territory embraced 3000 
square miles. To-day it is less than 1500 miles. The 
average rock pressure at the beginning was 325 Ib. to the 
square inch ; now it is 200 lb. or less. During 1897 the 
ressure in the heart of the Indiana gas field declined 

Ib. per square inch. 


A very remarkable publication, entitled ‘‘Specifica- 
tion for Architects, Surveyors, and Engineers,” is issued 
quarterly by the proprietors of the Builders’ Journal and 
Architectural Record, and we have received a copy of 
No. 2 for the present year. The volun:e consists of some 
500 pages, and is divided up into three principal divisions 
dealing respectively with ‘* Construction,” ‘‘ Professional 
in Progress.” By far the 
largest of these three is the section first named, which 
occupies 424 pages out of the whole 500. It is again 
divided up in some 46 sub-sections dealing with particular 
departments of constructional work, such as excavating, 
drain laying, masonry, joiners’ work, heating, &c., eac 
of which has been compiled and corrected by a special 
contributor. Each section is prefixed with some general 
notes introductory to the specification proper. In the 
case of the section on electric lighting, we note that the 
work has been correc by Mr. Swan, the president of 
the Institution of Electrical Engineers. 


In a paper read before the North-Western Electric 
Association, Mr. W. B. Snow advocated the general sub- 
stitution of mechanical draught for the chimney draught 
now most generally employed for boiler furnaces. Chim- 
neys, he claimed, were expensive to erect, the foundation 
in particular being very costly when the ground was 
unsatisfactory. A fan, being light, required no massive 
foundations, and might often be secured on top of the 
boilers. With a suitable fan the only chimney required 
is a sheet-iron pipe extending a few feet above the top of 
the boiler-house. Owing to the fact that it is much easier 
to get a strong draught with a fan than with a chimney, 
it becomes economical with mechanical draught to burn 
a cheaper quality of coal. The first cost of the plant 
is also very much less. Thus Mr. Snow estimates that 
the chimney 8 ft. in diameter by 180 ft. high, suitable 
for eight modern water-tube boilers, would cost complete 
about 9300 dols., whilst a fan to replace the same would 
cost complete about 3500 dols. As, however, it would be 


» 
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the chimney, one of the boilers could be dispensed with, 
whilst still maintaining the steam-raising capabilities of 
= — and a further saving of some dols. thus 
effected. 


The financial supplement of the Street Railway Jour. 
nal, just issued, contains an interesting com of 
the gross receipts for the years 1896 and 1897 of the 
principal American street railway pene ceenay | 175 in 
number. From the figures given it appears that there 
are no less than 26 properties earning 1,000,000 dols. 
or more ; 19 earning from 500,000 dols. to 1,000,000 dols. ; 
46 earning from 100,000 dols. to 500,000 dols. ; while 
the figures for 0d ges gr sy earning less than 100,000 
dols., are included in the comparisons. In the first 
group, including the princi street railway = 
perties of the country, the gross receipts for 1897 


Since 1865 the Great Central of Belgium 
pany has laid down 119,000 tons of new rails upon its lines, 
viz., 72,000 tons of iron rails, and 47,000 tons of steel rails. 
Since these rails were laid down they have had to be re- 
placed to the following extent: Iron rails, 67,000 tons; 
steel rails, 1250 tons. 
whole of the iron rails have been worn out during the 33 
—_ while the renewals of steel rails which have had to 


e 
ai 
and galvanising works handed over by the old company, 
the directors are laying down the latest machinery for 
drilled girders and bridge work. 


Limited, were amongst the first to discover a 
market for American tools in the United Kingdom, 
and their catalogue, of which a new edition has just been 
published, constitutes a striking testimon 
importance 
included lathes, milling machines, drill presses, and many 
special tools, in particular those intended for use in 
bicycle manufacture. There is, of course, also a large 
possible to get a stronger draught with the fan than with Amer devoted 

y. 
Hlustrated and the different machines are clearly 
scribed. 
excellent, and 
receiv 
of Coventry, a copy of a pamphlet describing their 
hexagon turret lathe and its too i 
been devised more particularly for use in cases where 
only a limited number of articles of one kind are 
required, and for which accordingly it would be un- 
profitable to go to the expense of 
tools. In fact, the lathe can, it is stated, 
used economical] 
kind is needed. a 
factorily with a very wide range of work.—The 
Manufacturing ner gs of 


cent.; in the third group, ees the 46 pro- 
perties, earning from 100,000 dols.- to 500,000 dols., 
the receipts increased, as a whole, 1.87 per cent. ; and 
with the smaller systems there was but a slight variation 
in the receipts for the two years. The entire 175 pro- 
perties show an increase in receipts of 1.9 per cent. in 
1897 as compared with 1896. ese increases are all 
much. smaller than those shown in 1896 over 1895. In 
these two years the difference in receipts was 7.4 
per cent. of the 1895 figures. Although these compari- 
sons are for a portion only of the street railways of the 
country, they seem to indicate that the latter have just 
about held their own in 1897, but have done little more 
than this, and have not kept up the rate of increase 
promised by last year’s reports. 

The shipbuilding work at Portsmouth Dockyard, which 
was seriously disorganised during, and for some time 
after, the dispute in the engineering trade, has at last re- 
sumed its normal condition. On Saturday last the 
Formidable, gery which is of the same ca as 
the Implacable at Devonport and the Irresistible at 
Chatham, had 2200 tons built, and as her first keel 
plate was laid down on March 21, she has thus advanced 
at the rate of 550 tons a month. As, however, material 
is now arriving in such large quantities as to give employ- 
ment to 1000 men, it is hoped so to push forward the con- 
struction that the vessel may be launched before Christ- 
mas. On Saturday the freight ship Leelite arrived at 
Portsmouth from Greenock with the second and final 
consignment of machinery for the Canopus, the pioneer 
battleship of her class. The boilers, which have been 
made and only await shipment, are also to be sent 
in two consignments from Greenock to Portsmouth 
in the Leelite, and as soon as they are placed 
on board the completion of the ship will be expe- 
dited. Already all her casemates with one exception 
are on board, and they have received their 6-in. quick- 
firing guns, which are mounted, while the four 12-in. wire 

uns + scomy tt delivered, and are ready to be placed on 
rd. The internal fittings of the ship are in so forward 
a state that as soon as the machinery is in place the dock- 
yard officials will be able to perpen a date for her trials, 
as there is now the reasonable — of a speedy 
delivery of her side armour. Three of these plates have 
already been fixed, and during last week six more were 
delivered from Sheffield. About 2000 men are ———— 
in completing the ship, but during the labour trouble very 
few — were engaged, owing to the absence of 
material. 





Iron Rats 1n Betcium.—The imports of iron rails into 


Belgium in the first five months of this year amounted to 
909,607 tons, as oe with 1,092,522 tons in the cor- 
responding period o} 

from Belgium in the first five months of the year were 
175,331 tons, as com 
sponding period of 1897, 


1897. The exports of iron minerals 
red with 184,989 tons in the corre- 





RAILs ON THE GREAT CENTRAL RAILWAY OF BELGIUM.— 
Railway Com- 


It will be seen that nearly the 


made are quite trifling. 


PERSONAL.—We understand that Messrs. Francis Morton 


and Co., Limited, of Hamilton Ironworks, Garston, are 
now in a position to execute orders. The undertakin 

has been acquired by a strong syndicate of Live: 
Manchester 
Blair have 


Tats 
mtlemen, and the services of Mr. colm 
secured, who was for 18 years in the 
—— department of the Pearson and Knowles Coal 
nd Iron Company. In addition to the extensive fencing 





CaTaLocurs.—Messrs. Charles Churchill aud Co., 
possible 


to the t 
this trade has now attained. The tools fisted 


to measuring appliances, in which our 
merican cousins seem to have established almost a mono- 
The catalogue in question is. exceptional] —_ 
e- 
There are 328 pages of matter, the printing is 
the volume is strongly bound.—We have 

ed from Messrs. Alfred Herbert and Co., Limited, 


This machine has 


special cutting 
i be often 
where only a single article of one 
he machine is capable of dealing satis- 
0) 
pringfield, Ohio, us # 


A 
their new catalogue of steam feed 








tion represented by CaHy. This compound is formed by 
heating metal calcium to a dark red in an atmosphere of 


were 2.2 per cent. greater than the receipts for 1896 ; 
in the second group the receipts decreased 0.11 per 





have sent us a copy 0 
water purifiers and exhaust steam feed heaters. 
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THE NAVY PROGRAMME. 


A GERMAN critic of Mr. Goschen’s splendid speech 
in the House of Commons on Friday, has written 
that, if it were published asa pamphlet, it might 
bear the title ‘‘Rule Britannia.” This is as apt 
a comment on the speech as we have read, for 
although the writer of it may have had some quali- 
fication in mind, there is no question of the de- 
liberate design of the Board of Admiralty to main- 
tain our sea power. That was made abundantly 
clear, as much by the manner of the deliverance of 
the First Lord, as by the matter: he wished the 
nation to ‘‘read between the lines,” but at the 
same time left no shadow of doubt as to the only 
meaning which could thus be drawn. It has long 
been tacitly accepted that Britain must be equal on 
the ocean to any two foreign Powers, whether they 
be for the moment declared allies or possible oppo- 
nents ; but we can recall no such clear enunciation 
of this policy as that of Friday last. Russia 
and France are the two Powers which, at the 
moment, have the biggest navies, excepting our 
own, and it is as much for this reason as for any other 
that our strength is measured against their united 
naval fleets. We now know that when the Navy 
programme was prepared in February last the Ad- 
miralty had in view the operations of these two 
nations, and determined accordingly ; but since 
then Russia has decided to so increase her fleet as 
to necessitate our Admiralty building four more 
battleships, four more cruisers, and 12 destroyers. 
That was the chief announcement of Friday. It 
is true there have since been rumours that Russia 
has decided not to go forward with her complete 
programme, but whether this be so or not, the First 
Lord, as he said, has gone from the House of 
Commons with the impression that the House 
wishes him to take parallel action to that of other 
powers, and to maintain our fleet at a point at 
which it will be equal in numbers to those of any 
two other Powers. Even should Russia not build at 
once her full programme, no harm can come of pro- 
ceeding more or less speedily with our additions, 
especially in view of the great financial prosperity 
of the country just now. We now know, too, that 
our official strategists consider our fleet only equal 
to its task of meeting two others, even with the 
added advantage of homogeneity of personality and 
manceuvring, so that for the future we must build 
as numerously and as quickly as any two such 
powers. 

The outspokenness of Mr. Goschen’s declarations 
is quite new in diplomacy; but it is probably as 
well that no doubt should exist of the intention of 
the Admiralty to maintain our supremacy, and 
to counteract the movement of any other Power. 
We do not share the fears entertained by some as 
to the direct influence of such a ready meeting of 
Russia’s activity in the direction of promoting a 
stupendous or ruinous game of bluff. It is impera- 


9| tive that we should have an invincible Navy. That 
50/can only be done by checkmating every move, 


especially at the initial stage, of possible oppo- 
nents, which simply means outnumbering any 
two powers that might coalesce ; and we know that 
whereas Continental Powers must devote a large 
part of their defence expenditure to land forces, 
we need not have an extensive army, apart from 
India. Again, we can build our ships at a price 
per cent. cheaper than any other 
country, so that should any Power be so ill-advised 
titive game to excess, we 


shall not suffer most. But, apart altogether from 


58| these points, we must at all costs maintain our 


maritime supremacy; and it is the consciousness 
of this which has brought such a gratifying 


out the country is, indeed, most reassuring, and 
the point of special importance, which should 
be well marked / foreign Powers, is that all poli- 
tical parties approve the policy. We have, on suc- 
cessive occasions recently, had this point estab- 
lished, that our Admiralty procedure is now con- 
sistently continuous irrespective of a , and that 
is as it should be. Although it is the duty of the 
Opposition to oppose, and far-fetched effort is some- 
times made, there is no doubt that when parties 
change places the naval work proceeds without 
material change. 

Even with the details of the Admiralty building 
operations there wasa widespread satisfaction. Mr. 

oschen’s frankness almost disarmed criticism ; but 
the boiler question was again brought forward, 
although absolutely nothing new was urged, and 
the debate but served to further accentuate the 
great confidence Parliament has in its technical 
advisers at the Admiralty. Mr. William Allan re- 
peated many oft-refuted stories, and argued that 
the difficulties of the Powerful and Terrible were 
due to the Belleville boilers, and that the so- 
called breakdowns were owing to priming. The 
Powerful suffered only from hot bearings, a matter 
which has nothing to do with the boilers, and has 
now been overcome. The little trouble in the 
Terrible was due to problems in steam _pres- 
sures, a fact clearly expressed by Mr. Fortescue 
Flannery, who is not a friend of the Belleville 
boiler ; and therefore his remark that from exami- 
nation of the machinery he was satisfied that 
the difficulty was entirely due to the engines, is 
worth respect. Our readers do not require to be 
told that the difficulties of high-pressure steam are 
not due to the Belleville boilers ; and yet, since the 
Times in a leading article states that ‘‘the use of 
high-pressure steam is inseparable from the use of 
the Belleville boiler,” it is as well to put matters 
right. Belleville—or water-tube—boilers generally 
do work better with higher pressures than the cylin- 
drical boiler, but the high-pressure steam may be 
reduced by suitable valves, or the boilers may be 
worked at low pressure. But higher pressures carry 
such great advantages, that the Admiralty are to be 
commended for tackling this problem in machine 
design. The alterations made in the Diadem class 
have proved most beneficial in this respect, and we 
have no doubt that the greatly exaggerated difli- 
culties in the Powerful and Terrible will be solved. 
The Diadem, Powerful, and Terrible are togothrough 
a long series of trials at various powers, which will 
give invaluable data to the Admiralty in connec- 
tion with those little problems which usually beset 
the way of progress; we cannot agree with Mr. 
Allan, or with anyone, that those little problems 
should either block the way or that the engineer 
should become faint-hearted. 

We turn from this question, to which we have 
given perhaps undue prominence lest silence might 
be misconstrued, to the main point of Friday’s de- 
bate, the composition of the fleet and the design 
of vessels included. The vessels embraced by both 
the first and the supplementary programmes, make 
a very respectable total of new construction for one 
year—seven battleships, eight cruisers of the first 
class, practically all armoured, four gunboats, and 
twelve destroyers, the cost completed being 15 
millions sterling; but the House and the coun- 
try look with equanimity to this large addition made 
to our fleet at one stroke of the pen. Nothing so 
clearly proves the progress of public education 
on the importance of sea power. This 15 mil- 
lions will, it is true, be spread over three, if 
not four, years; but we have already incurred 
heavy financial responsibilities in respect of other 
work now in progress, and new ships will be 
brought forward in the future as circumstances 
require. Here isa list of vessels building or to be 
laid down, showing separately the vessels launched 
but not far advanced, vessels building, and vessels 
yet to be laid down : 





| taunea.| Building. | Not 
| 





Perant Commenced. 
Battleships .. —.. | 4 5 7 
First-class cruisers 4 | 5 8 
Second-class cruisers 5 1 
Third-class cruisers | 7 
Gunboats or sloops | cs | 4 4 





All destroyers and the vessels delivered for trial 
are excluded. Four of the first-class cruisers men- 
tioned as “building” have only recently been 








chorus of approval of the Government’s proposal. 
Its reception alike in the House and through- 





commenced. They are known as the ‘‘ Cressy” 
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class, which we described in ENGINEERING, 
vol. lxv., page 372. Two more of these cruisers 
included in the vessels not commenced are about 
to be ordered, tenders having been submitted 
by contractors on Monday. Two other cruisers 
will be similar to the Powerful, but with vertical 
armour on the broadside, to which we shall refer 
presently ; while of the other four, to be given out 
later, details of design are not yet available. These 
new Powerfuls are, as Mr. Goschen said, to compare 
with such vessels as the Jeanne d’Arc, and there can 
be no doubt that they are in every respect superior to 
that French armoured cruiser. They will be prac- 
tically of the stme dimensions as the Powerful: 
500 ft. long between perpendiculars, 71 ft. beam 
extreme, 26 ft. mean draught, and 14,100 tons 
displacement ; speed 23 knots, with natural draught, 
and 30,000 indicated horse-power. These are 
** mighty ” cruisers, as the First Lord called them, 
but the displacement was required to give them the 
necessary fighting qualities—guns, protection, and 
vadius of action. The Jeanne d’Arc is smaller, and 
depends for her 23 knots on forced draught. She 
las only two 7.6-in. guns, eight 5.5-in. quick-firing 
guns, twelve 3.9-in. guns, with anumber of machine 
guns; while the new Powerfuls will have two 9.2-in. 
guns, with armoured shields, sixteen 6-in. quick- 
firing guns (four more than the original Powerfuls), 
fourteen 12-pounders, and other small guns, 
although fewer than the French ship. he new 
Powerfuls will have 6-in. side armour, associated 
with strong steel decks, resembling in protection 
the Cressy cruisers and Canopus battleships. The 
new ships will have capacity in the bunkers for 
2500 tons of coal and will carry on trial 1250 tons 
of coal. This will form a magnificent class, and it 
is to be hoped that the four other ships to be laid 
down will be made of the same class, or at least 
equal to the Cressy. 

As to the battleships on the list, the four launched 
are of the Canopus class of 12,950 tons, and 18} 
knots speed. Two of those building are of the 
same class and three others are of the Formidable 
class, of 15,000 tons and 18 knots speed, the dif- 
ference between the two classes being that a greater 
area is protected by armour. Three of the vessels 
not yet commenced will also be of the Formidable 
class ; and as to the four others of the supplemen- 
tary programme, they are to be of rather less 
armour but more speed than the Formidable’s, 
rather less draught, and ‘‘more calculated to pass 
through the Suez Canal without lightening, and 
will be designed to meet those ships which they are 
likely to encounter in the waters to which they are 
sent.” They will therefore resemble the Canopus 
more than the Formidable, but no decision has yet 
been come to. 


MR. YARROW AND THE LONDON 
COUNTY COUNCIL. 

THE London County Council, as most people are 
aware, is a body which places first in its programme 
the advancement of socialism, while it relegates to a 
second place the good of the community whose 
affairs it administers. Time and use have accus- 
tomed the inhabitants of London to this condition 
of affairs, and they accept it like the November 
fogs and other ills which have to be endured. 
Occasionally, however, the subject is presented in 
a new light, and the foolishness of the men who 
sacrifice the interests oi this great city for the benefit 
of one class of its people, springs again into sudden 
relief and stands forth in its real character. The 
County Council was created to serve as the great 
central authority in the Metropolis for the inaugu- 
ration and execution of schemes to render the town 
more convenient, more healthy, and more pleasant 
to live in for all ranks of society. A great part of 
its energy has, however, been directed to raising 
the wages of the working vlasses without regard to 
their skill and industry, and to devising new 
methods of taxing those who already bear the 
chief burden of all improvements which are made. 
It is, in fact, the servant of the trades unions, and 
it carries out their behests with all the zeal and 
all the short-sightedness which might be expected 
from a body under such domination. By increas- 


ing the cost of labour, and driving away the most 
capable contractors, it has manufactured an excuse 
for deferring much needed works which would have 
found occupation for thousands of the men whose 
welfare it professes to have so much at heart. 
During the present week a notable example of 
this line of conduct has been made public, and as 


it is one which appeals to engineers, we feel that 
it ought to be widely known. Some time ago, 
Messrs. Yarrow and Co., of Poplar, the well- 
known builders of torpedo-boats and other small 
craft, received an inquiry from the County Council 
for a shallow-draught steam fire-float. This vessel 
was of exceptional character, and needed for its 
design and execution great knowledge and special 
experience. Messrs. Yarrow got out a design and 
specification, which were approved ; the price was 
agreed upon, and all was practically settled, when, 
to the surprise of Messrs. Yarrow, a form of con- 
tract was forwarded to them for signature, which 
was unlike anything they had ever met with in all 
their dealings with the Governments of this or any 
other country. After a long experience in ship- 
building they probably fancied they had sounded 
the depths of customers’ requirements, and there 
was no possible demand they had not met with. 
But they were wrong. The cause of their error 
was that all the previous buyers they had met 
with were intent on getting full value, or 
possibly more than full value, for their money. 
But the County Council has other objects. It 
must live up to the election programmes of the 
majority of its members, and this course is not 
compatible with ordinary business methods. When 
it goes to market it is like the woman who wants 
something ‘‘ given in” with her pound of tea, and 
who consequently gets very bad, or very dear tea. 
The Council wants its contractors to try gratuitous 
experiments in socialism ; socialism is the first 
object, and good work the second. 

Messrs. Yarrow very naturally pointed out that 
it was very unfair of the Council, or rather of the 
Fire Brigade Committee, to ask them to undertake 
the consideration of new and experimental work 
without informing them of the onerous conditions 
attaching to the Council’s contracts, which are quite 
unusual in shipbuilding work. The reply furnished 
an admirable picture of the mental attitude of the 
body which meets in Spring-gardens. As given in 
the printed copy of the correspondence laid before 
the Council last Tuesday, it reads: ‘‘It is a matter 
of public notoriety that the Council insists on the in- 
clusion in all contracts into which it enters, of clauses 
regulating the payment of wages and the observance 
of hours of labour, and the Committee is surprised to 
learn that you are not aware of this circumstance.” 
Mr. Yarrow’s reply was a splendid example of the 
‘*retort courteous,” which rebukes a presumptuous 
opponent by showing him how much less important 
he is than he imagines. He said: ‘‘ We would ob- 
serve that we do not pay attention to ‘public 
notoriety,’ preferring to rely upon official informa- 
tion ; and being more concerned with Imperial con- 
tracts, and contracts for foreign governments, we 
have not made a study of municipal politics.” 

There may be some among our readers who, like 
Mr. Yarrow, have not made a study of municipal 
politics, and therefore do not know what are the 
requirements which the London County Council 
lays upon its contractors. We have not seen one 
of its printed forms lately, but four years ago we 
had occasion to go into the matter, and at that time 
it required 42 clauses, covering 17 printed pages, to 
define in a general way the position of the contrac- 
tor in relation to his employés and the Council. 
We gather from the correspondence laid before the 
Council last Tuesday that there has been no relaxa- 
tion of the conditions. One of the most vexatious 
of these is that the contractor may not change a 
foreman without the consent of the Council’s en- 
gineer, and on the other hand, that a foreman must 
be dismissed if the engineer desire it. In fact, the 
moment a manufacturer signs a contract with the 
Council he ceases to have control of his own work- 
people. He cannot dismiss a foreman, however 
incompetent he may prove himself, nor can he 
retain one who is disliked by the officers of the 
Council. The foreman may play into the hands of 
the trade union by allowing his men to do as little 
as they please, but he cannot be removed on 
that or any other account. He becomes to all 
practical purposes the servant of the Council, 
while drawing his wages from his proper master. 
Were it not that the officers of the Council have 
more knowledge than the members of the difficulties 
of a manufacturer, this clause about foremen must 
have been withdrawn years ago. None but a 
doctrinaire municipal politician, blinded by the 
glare of his own conceit, could ever have put it on 
paper. Clause 34 of the contract provides that all 
the workmen employed on the job shall be paid 





‘fat rates not less than the rates stated in the 


second schedule hereto.” Further, that their 
hours of labour shall not be ‘‘ greater than the 
hours of labour stated in the said second schedule,” 
and that the said schedule shall be hung in a 
conspicuous place on the works. In a word, 
the manufacturer who undertakes a contract for the 
County Council surrenders all right to conduct his 
works in the way which his knowledge and experi- 
ence dictate. He must pay his men, irrespective 
of their ability or industry, wages determined by 
trade union delegates, and he must fix their hours 
to meet the requirements of the same persons. He 
must lend his assistance in hastening the day when 
all men will gain alike, whatever their mental or 
moral capacity. 

It is needless to say that Messrs. Yarrow firmly 
but courteously declined to sign the contract, giving 
very excellent reasons for their decision. They 
further asked that the correspondence might be 
laid before the Council, in order that the whole 
body might have the opportunity of suspending 
its rules if it saw fit. This was done last Tues- 
day, but the opportunity was rejected by 45 
votes to 20; and we imagine that the affair is now 
closed. It is noticeable that the discussion be- 
tween Messrs. Yarrow and the Fire Brigade com- 
mittee has been carried on in the best of spirits, 
and it is evident that the County Councillor 
posing before the public, and the same man really 
intent on doing business, are two very different 
persons. The committee was bound by the standing 
orders of the Council, and could not relax them in 
any degree. On that ground it was quite impossible 
to do business withit. But in matters in which the 
committee had a free hand, its dealings with 
Messrs. Yarrow were characterised by courtesy 
and justice. When it was evident that the firm 
would not undertake the job, the committee offered 
to pay for the drawings and specifications, and when 
this was declined, it returned them with the assur- 
ance that no copies had been taken. 

It is fortunate that this dispute has occurred 
with a firm of the highest reputation, and 
not with one of inferior standing, because it 
renders the issue so much simpler. It is well 
known that Messrs. Yarrow pay the highest 
rate of wages in their district, and that they 
attract to their yard the best workmen, both 
union and non-union, In many cases the wages 
are in excess of those of the ‘‘ second schedule,” 
and in all they are accepted as sufficient. The 
work done is of a high class, much of it being 
performed under the eyes of Government inspec- 
tors, and being regulated by rigorous specifications, 
which can only be satisfied by the best material 
and the most accurate workmanship. No one has 
suggested that Messrs. Yarrow are hostile to the 
working classes, or that they have ever made an 
attempt at ‘‘ sweating.” On the contrary, the 
most cordial relations exist between them and 
their workmen ; during the late engineering strike 
some of their men abandoned the union rather 
than break relations with the firm, while others 
explained that they went out with the greatest re- 
luctance. It is, therefore, abundantly evident 
that Messrs. Yarrow have refused a profitable 
contract on principle, because they consider that 
they are more competent to manage their own 
affairs than is the County Council. They have 
built up a great business on the basis of free 
contracts between themselves and their employés, 
and in so doing they have found work and wages 
for a large number of shipbuilders, at a time when 
the shipbuilding industry was being driven from 
the Thames. They do not choose—and very 
rightly—to surrender at discretion to the socialist 
who would prescribe what the master should pay, 
without laying any conditions on the man as 
regards his skill and industry. If Messrs. Yarrow 
were to hang up the schedule in their works, it 
would be evidence of their abandonment of the 
position they have always held, that a man 
should be paid according to his worth. It would 
be an admission that every skalliwag who hangs 
round their gates had a right to a certain minimum 
pay, whether he earned it or not. Such a result 
would be dearly purchased by a hundred contracts 
like that offered . the County Council. 

The incident has a broader aspect than that we 
have been noticing. Many other firms, besides 
Messrs. Yarrow, have refused at various times to 
sign a contract similar to the one in question, and 
hence it comes that the County Council can have 
only a limited field in which to get its work done. 





The area of competition is restricted, and that 
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always implies an increased cost. The burden on 
the ratepayers is augmented, and no one is 
benefited. The best firms already pay full 
union rates of wages, and have neither the inten- 
tion nor the desire to reduce them. But few 
of them will submit to dictation in the matter, 
and hence they stand aside, and leave the Council’s 
work to be competed for by the remaining firms, 
who naturally are thus able to obtain increased 
prices. If the matter were not serious it would be 
comical to watch the Council posing as the protector 
of the skilled artisan, and making a great show 
of obtaining for him wages which he has already 
secured for himself. Surely the members and their 
supporters must smile when they meet, as they 
consider how readily the masses are taken in, and 
how patiently the classes pay the cost of it all. 








THE PEKIN SYNDICATE. 

THE information which was given at the extra- 
ordinary general meeting of the Pekin Syndicate, 
held in London last week, was interesting from an 
engineering point of view, and served to confirm 
that which we had recently given regarding the 
prospects of coal-mining in China (see ENGINEER- 
1nG, July 8, 1898, page 53 ante). The chairman 
stated that the concession which they had obtained 
from the Imperial Chinese Government covered, by 
means of a direct grant to the syndicate, the sole 
right to work coal and iron in certain districts of 
Shan-si, and petroleum in the whole of the pro- 
vince. These coal and iron rights covered an 
area of 21,000 square miles, being approximately 
13,000,000 acres, in which was situated the largest 
known coal and iron field in the world. The 
petroleum rights extended over the whole province 
of Shan-si. The negotiations for the concession 
had been carried on by the Chevalier Luzzatti, with 
the support of the British representative in Pekin, 
Sir Claude Macdonald, with the friendly co-opera- 
tion of the Marquis Salvago, the Italian Minister, 
also acting under instructions from his Govern- 
ment. We need not enter into an account of the 
difficulties which had to be overcome before the 
terms of the concession were arranged; it is sufli- 
cient to note that this was the first occasion on 
which the seal of the Tsung-li-Yamen had been 
affixed to such a concession in favour of an English 
company. 

The province of Shan-si extended from the Great 
Wall of China on the north, almost as far as the 
Yellow River on the south, and had an area of 
50,000 square miles, with a population of over 
15,000,000. Its eastern boundary was 120 miles 
west of Pekin, and the projected railway from 
Han-kau ran nearly parallel to that boundary at a 
distance of. about 100 miles. Baron von Richt- 
hofen, in his book on North China, estimated the 
coa! formation at 13,470 English square miles, and 
stated that a probable minimum quantity for the 
whole area of 630,000,000,000 tons of coal may 
readily be reckoned on. Referring to the Shan-si 
iron formation, he said it was one of the chief seats 
of the iron industry, for the materials are cheap, 
are at hand, and the nature of the surface is admir- 
ably adapted for the establishment of ironworks. 
The engineers who had been sent out by the syndi- 
cate reported that the statements of Baron von 
Richthofen were marvellously correct, and they 
further advised the directors of the existence of oil 
indications over the greater part of south-west 
Shan-si. Coal could at present be delivered at the 
pit’s mouth, when mined by means of adits, at a 
cost of 10d. per ton, and it could not be doubted 
that by the use of modern methods and machinery 
this cost could be still further reduced. The coal 
was at present sold in the plains, to which it was 
transported in barrows and on mule-back, at prices 
ranging from 25s. to 28s. per ton, although the dis- 
tance from the mines was only about 25 to 30 miles. 
The cost of cast iron as manufactured in Shan-si 
was 20s. per ton, but modern European improve- 
ments must also reduce this cost. Shan-si wrought 
iron was at present made from the cast by 
heating with wood. It sold in Shan-si at about 
21. 10s. per ton, and it was expected that, with the 
introduction of a proper method suitable for the 
ores, it could be developed at a phenomenally low 
price. With the development of the railway 
industry and manufactures in China now taking 
place, the demand for iron must largely increase. 
The price of labour was 3d. to 9d. per day, nor 
could the importance of this point b over-esti- 
mated when it was remembered that this vast coal 





and iron deposit was placed in the centre of an 
empire having a population of about 400,000,000, 
a large portion of which would, when the facilities 
of railway communication were established, draw 
their supplies of coal and iron from the area 
covered by their concession. 

The chairman pointed out that the first problem 
was to facilitate the transport of this cheap pro- 
duce to this enormous population, and it would be 
their first interest to study the means of com- 
munication, with the object of making the railways 
by the busiest routes, not only to the populous 
cities of the plains, but also to the coasts, as they 
were entitled to under their concession. The 
syndicate seemed inclined to fraternise with the 
companies of other nationalities, if they could 
co-operate in advancing its interests, and in the 
north an amicable and satisfactory arrangement 
had been made with the Russo-Chinese Bank for 
the construction of certain lines of railway pass- 
ing through one of the syndicate’s principal coal 
centres. On the east was the province of Shan- 
tung, now within the sphere of German influence ; 
and if satisfactory terms could be made, they hoped 
to arrange for the extension of the syndicate’s 
railways to connect with the systems which the 
Germans proposed to make in that province. In 
addition to this, they had on the east the Grand 
Canal, which ran very nearly parallel with the 
syndicate’s territories in its greatest length, and 
which could be tapped in one or more places, and 
thus establish water communication with Pekin 
or Shanghai. But it was to the south that they 
looked for the greatest development, for it was only 
240 miles from the outcrop of the coal deposits to 
Siang-yang, a port on the River Han, a branch of 
the Yangtze-Kiang, by means of which coal and 
iron could be conveyed to ocean-going vessels at 
Shanghai, as well as to the coast towns on the 
north or south of the mouth of the Yangtze-Kiang. 
The Yangtze Valley opened many opportunities for 
trade and industry, and it was well adapted for 
railways. The syndicate, therefore, proposed to 
raise capital for the purpose of constructing rail- 
ways, erecting iron works, and opening the coal 
mines. The immense resources at the disposal 
of the syndicate, and the opportunities for the de- 
velopment of trade and industry open up possi- 
bilities, the results of which it is impossible to 
forecast. That they will be important is, however, 
very evident, and therefore the progress which is 
made will be watched with interest. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE annual general meeting of the Institution of 
Mechanical Engineers, which is being held this 
week, in Derby, under the chairmanship of the 
President of the Institution, Mr. S. W. Johnson, 
locomotive superintendent to the Midland Railway, 
commenced on the morning of Tuesday last. There 
was a large attendance of members, the meeting 
being said to be a record in this respect, no less 
than 600 members and visitors being present. 
Members assembled in the hall of the Midland 
Railway Institute at Derby, on Tuesday morning, 
and were received by the Chairman of the Midland 
Railway, Sir Ernest Paget, Bart ; by the Mayor of 
Derby, Alderman Frank Duesbury ; and by the 
Chairman of the Local Reception Committee, Sir 
A. Seale Haslam. Mr. Samuel Johnson took the 
chair, and Sir Ernest Paget, Mr. Duesbury, and 
Sir A. Haslam having welcomed the Institution to 
Derby in brief and appropriate terms, the usual 
form of proceedings such as reading minutes, &c., 
was gone through. 


Tur MANUFACTURE OF ALUMINIUM. 


Two papers were read on the morning of Tues- 
day, the first being by Mr. E. Ristori on ‘‘ Alumi- 
nium Manufacture, with a Description of the Roll- 
ing Mills and Foundry at Milton, Staffs.” This 
paper we print in full in the present issue, and 
may therefore proceed at once to the discussion. 

Mr. Bryan Donkin was the first speaker. He 
asked what was the percentage of aluminium re- 
quired to effect the liberation of gases in iron and 
steel castings, a subject to which the author had 
referred in his paper, and also at what temperature 
aluminium could be forged hot? It was said the 


heat was preferably that which would cause a hard 
wooden stick to smoke when pressed against the 
metal. This, the speaker thought, was a little in- 








definite, and he would like more detailed informa- 
tion. 

After some brief remarks from Mr. Thornycroft 
and Mr. G. D. Hughes, Mr. Carulla pointed out 
that statements had been made in the daily press 
as to the disadvantages that followed the use of 
aluminium for surgical instruments. It was said 
that mercury formed an amalgamation with alumi- 
nium, which completely destroyed the metal. He 
would be glad to know if that was the case. It 
might be thought that it was not probable mercury 
would come in contact with instruments used, but 
that metal was coming more into use for chemical 
purposes, and in the manufacture of soda by the 
electrolytic process, while it was being also applied to 
gauges and many other instruments ; wah there- 
fore, there were increasing prospects of it being 
brought into contact with aluminium. It was also 
said that corrosive sublimate had a deleterious action 
on aluminium and would cause a similar action to 
be set up. Another speaker, referring to the use 
of aluminium for constructional purposes, said that 
he had been informed it had somewhat the same pro- 

rties as pitch, and that it would ‘‘ flow” under a 
oad well below its working strength. It was well 
known that a weight placed on a mass of pitch 
would sink through it. Was it true that in the 
same way aluminium would deform under prolonged 
application of load ? 

Mr. Sissons referred to the use of aluminium for 
high-speed engines, a ition in which he had 
tried it. The author had stated that the metal was 
best melted in sand or in iron crucibles. He would 
like to know if ordinary plumbago crucibles could 
be used. It was said in the paper that castings 
were obtained of from 10 to 12 tons tensile strength, 
but the speaker had used the metal for pistons, 
and in no case had a higher strength than 6 or 64 
tons been obtained, and this with no elongation. 
In fact, there was no reduction of area at all, and 
the parts broke short like the traditional carrot. 
The author had mentioned what he called No. 6 
alloy. Its composition was said to be kept 
secret, but the speaker would be glad to know 
what was the tensile strength and other physical 

roperties. He wished to emphasise what Mr. 

ryan Donkin had said about having information 
as to the percentage that could be used as an 
alloy in iron or steel castings. He himself had 
used nickel formerly and found it successful. 

Mr. Powie would refer to only one simple use 
mentioned in the paper as being applied to alumi- 
nium, but it was of special interest to a good many 
persons. This was the application of aluminium 
sheets in place of lithographic stones. The author 
had said that instead of having cumbrous and 
heavy stones which could be printed only on 
special slow-running litho machines, it was far 
better and cheaper to use thin sheets of metal 
which could be bent into a cylindrical form and 
printed from on rotary presses. Those, the speaker 
said, who were in the habit of using litho 
stones would be glad to hear this if the promise 
could be carried out, but he thought that the 
majority of them would be somewhat sceptical, 
To discard the oe machines and to use rotary 
machines would no doubt be of great advantage, 
and if the plates could be made to do this work 
and take the place of stones, they would gladly 
welcome the change. Many attempts had been 
made, however, in the past in this direction, but 
they had proved failures hitherto. Zinc plates had 
been tried, but the difficulty was that they were 
not equal to stone, in respect that they did not 
hold the greasy ink so perfectly. Some operators, 
however, could do fairly well, but the majority 
failed to produce good work in this way, and, 
speaking generally, the method had been used 
only for the commonest work. 

It was necessary, Mr. Powie continued, for 
the colour to go into the body of the stone, so 
that it might hold and repel the water used for 
damping. This effect it was found hitherto very 
difficult to get with metal. In America he had 
heard, however, that advances had been made in 
that direction, and if the same thing could be done 
in this country, the revolution would be most 
beneficial. He thought, however, that it would 
be wiser for the lithographers to adopt a waiting 
attitude and not commit themselves to new 
methods, until they were sure they would be a 
success. At present he looked on the proposed plan 
as entirely an experiment. 

Mr. Dolby referred to the h in which 
the author had said that not ptt st there be a 
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considerable reduction in the weight of articles if 
made of aluminium, but they would not tarnish or 
turn black on exposure to air. This, the speaker 
thought, was contrary to experience. No doubt 
most of those present would remember the figure 
of Mercury that was placed on the fountain at 
Piccadilly-circus. When it was first put up it was 
shining and bright, but now it is as black as soot. 
Also, aluminium fittings had been put on build- 
ings for ornamental purposes in Chicago, and 
unsatisfactory results had been obtained there. 
He would be glad to hear how the author accounted 
for these discrepancies. 

Mr. Saunders had been making experiments with 
a series of alloys, and had used 1 part of aluminium 
to 9 parts of tin. He had made a small ingot which 
he had rolled down to jy in. thick. When first 
produced it was very ductile and tough, and could 
be pronounced a most useful metal for ordinary 
purposes. He had put it away for a year, and after- 
wards, on taking it out found it to be as brittle as 
an eggshell. What reason, he would ask, did the 
author assign for this phenomenon ? 

Mr. Marshall asked what progress had been 
made in regard to the soldering of aluminium. Had 
any satisfactory mode of procedure been evolved ? 

Mr. Barr, referring to the experiments quoted by 
the author with regard to heavy alloys of aluminium, 
wished to know whether the test-pieces were rolled 
or cast. So far as he could see, the cast metal 
seemed stronger than the rolled. He had made 
tests, but he could not get above 6 tons tensile 
strength to the square inch. He had tried alumi- 
nium for engine parts, but did not find it was satis- 
factory, as it went to pieces under very small stress. 

Mr. William Mills said that the great mistake 
which has been made in the adoption of 
aluminium, was to suppose that it could be used for 
all purposes alike. here were some situations 
in which it was not useful at all. The author 
had said that the shrinkage of aluminium was 
about three times the shrinkage of ordinary gun- 
metal, and that a considerable amount of trouble 
was experienced if the runners and risers were not 
large enough to allow the casting to be continually 
fed during the shrinking by the runners or risers 
connected with it. He had found, however, that 
some aluminium alloys gave practically the same 
shrinkage as brass, while with regard to what had 
been said about the difficulty of machining this 
metal, he had found that some alloys could be ma- 
chined equally as well as brass. He supposed the 
author’s statements as to the blunting of the tools 
had referred to the pure metal. He differed as to 
what was said about aluminium being about the 
some price as brass, especially in cases where 
machining was required. To get the same finish on 
an aluminium part required a great deal more care 
than for a brass article. Hat and coat pegs, 
for instance, made of brass could be dipped in 
lacquer, and would appear to have an excellent 
surface. It was not possible to do this with 
aluminium. The speaker had cast a number of 
bedplates which had been used for light engines 
for electric light purposes in torpedo-boat de- 
stroyers. These, he understood, had been quite 
satisfactory ; at any rate, he had not been asked 
to replace them, or take them back as old metal. 
He had also supplied cast bedplates for engines of 
steam launches. It was his experience that the 
same alloy would not do for large castings and for 
small ones. As illustrating the spread of the use 
of this metal, he stated that in 1856 aluminium 
was worth 20 sovereigns per pound. At the pre- 
sent time it was worth Is. 3d. per pound, and 
castings could be supplied at 2s. per pound, the 
price for similar brass castings being about 8d. per 
pound. He wished to warn engineers against 
using aluminium in itions for which it was un- 
fitted. It was not a bearing metal, and would not 
wear well for that purpose. He had tried it, how- 
ever, with the shaft revolving at a moderate speed, 
and it answered well enough. But it would not do 
for high speeds. : 

Mr. T. B. Sharp, referring to what has been said 
about the deterioration of the metal by a previous 
speaker, remarked this was a peculiarity of many 
other metals besides aluminium alloys. If the 
material were cold rolled, and not subsequently an- 
nealed, a separation of the constituents would go 
on with time, and, therefore, if it were required to 
keep the properties of the alloy, the parts should be 
annealed, my the same thing would not occur. Mr. 
Mills here added that he intended to have said tin 


Sir William White, referring to what had been 
said about the use of aluminium for shipbuilding, 
remarked that he would have had little experience 
if it had not been for the enterprise of private 
builders. Mr. Mills had referred to engine cast- 
ings, and he could say that, as far as he was aware, 
no catastrophe had followed this application in the 
torpedo-boat destroyers referred to. Through the 
kindness of Mr. Yarrow he had had an opportunity 
of watching what his firm had done in this direc- 
tion, and the author had already referred to the 
torpedo-boat built by Messrs. Yarrow and Co. The 
speaker had also informed himself—partly by per- 
sonal observation—of what the French and German 
engineers had done in the same field. He agreed with 
Mr. Mills that this was a new metal, and the 
application of it must be one in which experience 
had to be gained. Aluminium had suffered much 
from those who claimed that it possessed all the 
virtues, and said nothing about its faults. They 
were told at first that it was incorrodible in sea 
water, and was marvellously light; in fact, that 
no trouble would follow its use. What were the 
facts? They were now informed that if copper 
were used as an alloy, the resulting metal was any- 
thing but incorrodible in sea water. Perhaps one 
of the chief applications of aluminium to marine 
architecture had not been mentioned. He referred 
to the American yacht Defender, which contested 
the American Cup with the Valkyrie. The 
Americans had set out to win the prize, and with 
characteristic directness of purpose, had built a 
vessel which would accomplish that end. They did 
not consider the cost, and they did not consider 
how long she would last after she had done her 
work. The skin was of manganese bronze, the 
frames were of steel, while the upper works were of 
aluminium, except the decks. The state of the yacht 
some short time afterwards was best described in the 
words of an American newspaper reporter who had 
said it was in a state of ‘‘ galloping corrosion.” The 
author had said that aluminium had been always 
used bare, that is, exposed to sea water, but that 
was not invariably the case, and in the case of the 
American yacht Defender, the French yacht Ven- 
denesse, and the Yarrow torpedo-boat, a protec- 
tion composition was applied. It was found, how- 
ever, that ordinary compositions were not always 
fit for use with aluminium. Paint containing red 
lead had been used without advantage, and the 
compositions, moreover, did not always attach 
themselves to the skin. Altogether, so far, there 
had been failure in the use of aluminium for parts 
of vessels exposed to salt water. The paper had 
said that the purer aluminium was the better ; it 
was able to resist the action of sea water, although 
the alloys were corrodible. This corrosion had been 
associated with galvanic action, but unfortunately 
the pure metal did not have the requisite strength 
for constructional purposes. Before aluminium 
could be used by the naval architect for pur- 
poses in which it would come in contact with 
salt water, another alloy would have to be found 
differing from anything which at present existed. 
No doubt this alloy would be discovered, and he 
fully hoped that a material would be found which, 
as the author had said, would solve the problem of 
the use of this otherwise valuable and light material 
for ship construction. That was a problem for the 
metallurgists to solve. It was a condition which 
had not been reached yet. The advantages that 
followed the use of this metal were enormous. In the 
case of the Yarrow torpedo-boat, however, the gain 
in speed was not all due to the use of aluminium, 
though the gain in lightness practically was so. 
Mr. Yarrow, however, had been too good an engi- 
neer to use all aluminium in the construction of 
this vessel, and steel plates were worked in those 
part of the hull which were likely to be heated 
from the boiler furnaces, such as the decks and the 
coamings near the upper deck. Another point to 
be considered was that aluminium alloys had but a 
moderate ductility, and if they were wanted to resist 
shock, that would be a drawback to their use for the 
outside skin of vessels. No doubt this defect 
would be overcome in time, but that time had not 
yet arrived. The paper, however, showed that 
aluminium was already in use in a commercial form, 
and could be obtained by those who wanted it for 
ordinary constructional purposes. For internal 
fittings of vessels it was largely used. The Ger- 
mans had made experiment, however, and found 
that the great conductivity for heat of the metal 
necessitated that it should be clothed under certain 


William White thought it would come in largely 
with advantage in ship construction and marine 
engineering. He had seen the central portions of 
piston valves and the other moving parts made 
from it with advantage. 

The President said that the author was not 
present, and therefore he could not reply at that 
time. There were many suitable uses for alu- 
minium which would occur toall engineers. About 
three years ago he had been unable to get steel 
castings for engine wheels and such-like parts 
upon which dependence could be placed. Now 
they were able to get good sound castings upon 
which they could put every confidence, and these 
were obtained by the use of a little aluminium, 
which gave greater fluidity to the steel in the 
process of casting. Iron-forged wheels had quite 
gone out in the Midland Works, and they used 
now only cast-steel wheels. 

The discussion was here adjourned until the 
author was able to attend. 


Narrow-Gavuce Rainways. 


A paper by Mr. Leslie S. Robertson on ‘‘Narrow- 
Gauge Railways, 2 Ft. and Under,” was next read. 
This paper we print in full in our present issue. 
Before the discussion commenced the author said 
that where a standard gauge could be used, it was 
not advisable to use a narrow-gauge railway. He 
would refer, however, to the good work they had 
done with these light railways. No doubt many 
present had seen the Decauville light railway run- 
ning at the Paris Exhibition of 1889. This had 
carried six million passengers without accident. 

Professor Lupton suggested that the author had 
told the meeting that advantages were to be 
obtained from the narrow gauge, but he had not 
explained what these advantages were. He (the 
speaker) considered that one of the chief reasons 
why such gauges should be adopted was that a 
very narrow gauge enabled very sharp curves 
to be traversed. The overhanging weight would 
necessarily reduce the speed on a curve; 
but, on the other hand, the narrow-gauge rail- 
way would go round bends that could not be 
negotiated at all by standard-gauge rolling stock. 
Referring to the question of price, the speaker 
pointed out that it had been stated in the paper 
that the Pithiviers Railway had cost 15501. per mile, 
whereas the Festiniog Railway, of the same gauge, 
had cost 10,7201. per mile. This fact proved, the 
speaker considered, that gauge was not a measure 
of cost of a line. The author had given figures as 
to loads hauled by horses, showing how much ad- 
vantage was gained by the use of tramway lines. 
It was said that on the level one horse would haul 
3.3 units on a metal road as against 16.7 units on 
a tramway, this being on the level and the unit of 
load being 1320 Ib. The speaker considered that 
if the author would substitute the word railway for 
tramway in this case he would have no fault to 
find with the details, but in regard to tramways the 
statement was contrary to general experience. He 
stated that it was well known that a horse in an 
omnibus would do as much as it would in a tram- 
way carrying the same load ; the horse would go as 
quickly, and do the same work. 

Mr. Mark H. Robinson spoke only as to the 
question of gauge in lines laid down in works, At 
Rugby they had the ordinary railway guage running 
through the main arteries of their works, and the 
ordinary railway trucks running on these lines 
served to carry heavy loads. It was, however, 
found necessary to remove smaller things, and they 
had laid down two lines of rail inside their 
standard-gauge lines, by this means — 
lines of both 18 in. and 3 ft. gauge. is was 
found a very convenient arrangement. 

Mr. Charles Wicksteed said that light railways 
were specially to be commended for use for tourist 
lines. The narrow guage made them po yrommed 
suitable for going round curves instead of having 
to run through cuttings or over viaducts, which 
blocked up valleys and spoilt the picturesqueness of 
the scenery. The narrow-gauge nse would wind 
round hills and follow the contour of the country. 
In this respect they would not detract from the 
beauty of the scenery nearly as much as large 
vans of excursionists following along dusty roads 
and drawn by horses overworked in a manner that 
was deplorable to see. The trains of the light rail- 
way would travel quickly, and hardly be seen wind- 
ing about the hills in a natural manner. ; 

r. Lister spoke on the narrow-gauge line which 
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cock, and Co. It was found extremely convenient 
on account of its narrow gauge, and it would take 
turns of 13 ft. radius with facility. They had four- 
wheeled coupled locomotives thus getting the 
benefit of the whole weight of the engines for ad- 
hesion. The advantages of this system of railway 
for internal communication in works could scarcely 
be overrated. 

Mr. Butter, speaking of the narrow-gauge line at 
Woolwich Arsenal, to which reference had been 
made in the paper, said that the great object was 
to carry materials into the shops. The wagons of 
the standard 4 ft. 84 in. gauge, could not be got 
into the shops where the work was done, but the 
narrow-gauge lines ran round corners with facility 
and were found an immense convenience. The 
system had been working for nearly 30 years, and 
they had found no difficulty in carrying heavy 
loads around sharp curves and through contracted 
spaces. 

5 Jeremiah Head said that the author had not 

given the narrow - gauge railway sufficient credit 
for its greatest virtue, that of being able to negotiate 
sharp curves. He had seen light railways that went 
up valleys following the sharp bends of rivers, and 
going round rocks in mountainous districts. In 
many places such narrow-gauge lines could be used 
where a broad one would be quite impossible. He 
had travelled over most of the light railways men- 
tioned by the author, and was particularly struck 
with the Decauville Railway at the Paris Exhibition 
of 1889 ; especially with regard to the fact that 
seated in a carriage towards the end of a train they 
sometimes saw the locomotive coming almost in an 
opposite direction. Mr. Head wished to impress 
the need of rolling stock for light railways being 
always on bogies, so as to get the full advantage of 
being able to traverse sharp curves. In America 
they used the bogie system a great deal more than 
in England, but there they had abandoned narrow- 
gauge railways, except in mountainous districts, 
the alterations to standard gauge being made at 
great expense. Details had been given as to the 
weight of rails, and it would be noticed by the 
meeting that there was always a tendency to in- 
crease the weight. This was in accordance with 
general experience. The great advantage of heavy 
rails was that the joints were so much more easy of 
maintenance. 

Mr. W. H. Maw said that one advantage of 
narrow-gauge lines, as compared with lines of 
ordinary gauge, which had not been referred to was 
that the size of the ‘‘ working unit” was so much 
less and the trucks were so much more easy to 
handle at the roadside stations. On ordinary 
4 ft. 84 in. gauge lines it was not profitable to use 
trucks weighing less than, say, 4} to 4? tons empty 
and carrying 5 or6tonloads. Onsuch linesas had 
been dealt with in the paper, on the other hand, 
trucks weighing 8 cwt. to 10 cwt. empty, and carry- 
ing, say, a ton load, could be advantageously used, 
and such small trucks were very convenient to 
handle at places where no special shunting facilities 
were provided. The size of the ‘‘ working unit” 
ought to be regarded as varying roughly as the cube 
of the gauge, and thus with a gauge one-half the 
standard, the size of the ‘‘ working unit” might be 
reduced to about one-eighth of the capacity of the 
standard-gauge truck. It had been said that light 
railways were only suitable for low speed, but it 
might interest the meeting to know that 25 years 
ago he had travelled a good deal on the Festiniog 
Railway, and he had found it possible to run ata 
speed of 48 miles per hour with perfect steadiness. 
The curves, however, were all very well laid, being 
parabolic curves, whilst the roadway was kept in 
excellent condition. 

Mr. T. Daniels spoke with approval of the 
narrow-gauge railway used by Messrs. Beyer, 
Peacock, and Co., and also of that in operation in 
Woolwich. He had made, for narrow-gauge lines, 
locomotives varying in weight from 3 to 18 tons, at 
Darjeeling. They had attained excellent results, 
aud he was told that it was in contemplation to 
increase the weight of locomotives still further, 
although there had been an addition of 50 per cent. 
Since the line was started. In regard to the relative 
merits of ordinary and narrow gauges, he thought 
that when it was intended to start making a railway, 
the projectors should look into the cost, and con- 
sider whether it was going to pay. For the last 
10 or 12 years hundreds of narrow-gauge locomotives 
had been made for Japan in this country, and now 
the Japanese were asking what would be the cost of 
transforming these (which were all 3 ft. 6 in. gauge) 





to the ordinary 4 ft. 84 in. gauge. He considered 
that the standard lines of the country should not go 
below the ordinary 4 ft. 8} in. gauge, and he felt 
sure that locomotive engineers of this country, at 
the present day, would have been pleased if the 
original width had been made 5 ft. 

Mr. Arthur Keen referred to the question 
Mr. Lupton had put as to what was the advantage 
of the narrow gauge. The speaker thought there 
was sufficient answer in this that the cost of a 
narrow-gauge line was, under some circumstances, 
one-third of the cost of the standard-gauge line, 
which, therefore, would in many instances never 
be put down. 

Mr. Longridge had had much experience in light 
railways, and one thing that struck him was the 
insufficiency of the boiler power that was to be 
obtained on a narrow gauge. He thought that if 
the promoters of a railway could by any means 
borrow money—which they could do now at mode- 
rate interest—they should not make a narrow-gauge 
railway, but at once go to the standard gauge. Many 
years ago he had, in conjunction with his father, 
designed acurious form of locomotive intended to give 
great flexibility, the wheels being coupled by an 
arrangement of toothed gearing. Experience on the 
Mont Cenis had shown that coupling by toothed 
gearing was not merely admirable on a locomotive, 
but that its supposed disadvantages have been much 
exaggerated. A point he wished to emphasise was 
the success that could be obtained by running the 
wheels of a locomotive coupled by means of spur 
gearing. He recommended locomotive engineers 
especially to consider this fact. 

Mr. Tompkins said that the discussion had gone 
largely into a question of gauges. What should 
be considered was that a railway was a means to an 
end. It was foolish to employ a lorry for carrying 
a bushel of potatoes when a wheelbarrow would do 
the work, but if a load of coal had to be trans- 

rted the lorry was a necessity. In the Darjeel- 
ing Railway no difficulty had been found in getting 
plenty of steam from the boilers, but then the 
locomotives were designed with that object in 
view. 

Mr. Bryan Donkin suggested that the author 
should give the fuel burnt and water evaporated by 
narrow-gauge locomotives, and other particulars 
of alike nature in addition to the details he had 
quoted. 

The President here proposed a vote of thanks to 
the authors of the two papers, and also referred 
to the valuable remarks made by Sir William 
White who had expressed his views on the use of 
aluminium in so clear a manner. 

The meeting then adjourned until the following 
day, and the members repaired to the carriage 
works of the Midland Railway, where they were 
most hospitably entertained at luncheon by the 
directors of the line. The afternoon of Tuesday 
was devoted to visits at works in Derby, a large 
party, of course, visiting, under the guidance of 
the President, the locomotive works which we de- 
scribed in our last issue. In the evening the 
annual dinner of the Institution took place and 
passed off most successfully. 


WEDNESDAY’S PROCEEDINGS. 


On Wednesday morning upon members again 
assembling, the President announced that the reply 
of Mr. Ristori to the discussion on his paper would 
be contributed in writing, and published in the 
Proceedings. 


Water SorrenInG AND PURIFICATION. 


Mr. Leslie Robertson next replied to the dis- 
cussion on his paper on ‘‘ Narrow-Gauge Rail- 
ways,” read the previous day, after which Mr. 
Worthington proceeded to read Mr. Leonard 
Archbutt’s contribution on ‘‘ Water Softening and 
Purification by the Archbutt-Deeley Process.” 
The discussion on this paper was of considerable 
duration, and carried the meeting almost up to 
the time of adjournment. There was no time, 
therefore, to take the paper by Mr. W. Gadsley 
Peet, on ‘‘ Mechanical Testing of Materials at the 
Locomotive Works of the Midland Railway, 
Derby,” the author being the head of the testing 
department. This paper has, therefore, to stand 
over for the next meeting. We shall deal with 
the discussion of Mr. Archbutt’s valuable paper 
next week. 

The sitting was brought to a conclusion by hearty 
votes of thanks to the Midland Railway Company, 
and the local authorities and firms at Derby, Nott- 





ingham, &c., who had done so much to make the 
meeting a success. In the afterncon some members 
visited Bass’ Brewery at Burton-on-Trent, others 
travelling to Duffield to see Sir Arthur Percival 
Heywood’s model railway. 

We shall deal more fully with Wednesday’s pro- 
ceedings and the remaining features of the meeting 
in our next issue. 





THE INTERNATIONAL NAVIGATION 
CONGRESS. 
(From A CoRRESPONDENT.) 

Your correspondent arrived too late to partici- 
pate in the limited excursion to the Bruges Canal 
and Port, which is making, it would seem, excel- 
lent progress. Nothing neater or prettier can well 
be imagined than the descriptive pamphlet issued 
by the plucky ‘‘ Compagnie des Installations Mari- 
times de Pruges,” and, no doubt, the excursion of 
to-day will have a very good time looking at, inter 
alia, concrete blocks of 2500 to 3000 tons weight, 
which are being built in a temporary dock ready to 
be floated into position ‘tied bel 

Meanwhile the Brusselsof our younger days (when 
the Ixelles tram, worked by accumulators, was yet 
a wonder) is still a delight. Civil architecture 
continues to build very beautiful and apparentiy 
comfortable houses. We English wonder now, as 
we wondered then, where the poor live. We still 
admire the Palais de Justice, Poellaert’s wonderful 
masterpiece, now far more visible because new 
gardens and squares are being opened around it. 
We still admire our unforeseen aptitude in learning 
Flemish from the names of the streets, &c. Like 
Moliére’s hero, who did not know he had spoken 
prose all his days, new wonders in this class are 
ever disclosing themselves. The new cinder paths 
‘oie ‘* wielrijders ” 
cyclists 
‘*pipes a culotte” which abound there, and the 
legend ‘‘Tramstilstand,” if you only say it slow 
enough, is quite a revelation of the capabilities of 
the Saxon tongue. 

As to the new electric tramways on the trolley 
system, it is not easy to speak from a three days’ 
experience. The Brussels folks have certainly been 
very enterprising in this, as in every class of 
technical work that makes for the comfort and con- 
venience of the middle classes. It is difficult to 
conceive a town better calculated to test haulage 
systems crucially, to judge by the up grades of 1 in 
15, which are extremely prevalent. So far the trams 
on the Boulevards from the Gare de Midi to the Gare 
du Nord have given your correspondent no occasion 
to blaspheme. From Porte Louvain to the Cenquen- 
tenaire and on to Tervueren, things are not quite 
so happy, or were not last Sunday afternoon. A 
trolley off the wire making lightning flashes in 
broad daylight is a bit uncanny, and when the 
trolley head often falls off in the road it 
disconcerts travellers whose nerves are less well 
ordered than those of Brussels’ ladies. To 
judge by the sang froid of the passengers and 
the promptitude with which two blocked 
trains were used to ‘‘bank-up” the derelict, 
such accidents are, perhaps, not infrequent. Also 
we found a broken-down tram at the Cinquante- 
naire, and another at Tervueren. They cannot 
all be mute disclaimers against Sunday work. 
What possible effect, one asks oneself, can an 
electric tramway (or, indeed, any tramway) have 
upon the leaves of trees? Certainly the leaves are 
falling thick on these Boulevards, and most of all 
in the Avenue Elise while it is yet July. And 
when it is pointed out, one seems to recognise 
with almost equal certainty that autumn has made 
most headway on that side of each Boulevard where 
the tram lines are. 

Sunday night found us all, to the number of some 
1200 odd, assembled in the hospitable Hotel Raven- 
stein, the society house of the Belgian Engineers 
and Industrials. They do these things excellently 
well in Belgium—the President of the Society 

ave us all a most hearty ‘‘ welcomen,” the senior 
ssian representative replied in an exceedingly 
neat and kindly speech, and so to bed after drink- 
ing the healths of our kind hosts with enthusiastic 
‘*hochs.” Monday morning brought us to an 
impressive opening ceremony in the handsome 
upper chamber of the Palais des Academies, where 
the Minister, Committee, and Government dele- 
gates figured bravely in evening dress with pretty 
wellaship load of stars and crosses. Perhaps Herr 
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Franzius, of Bremen, offered the most distinguished 
resence amidst that great throng of men of mark. 
he presidential address of M. Helleputtee was 

very interesting and bright—it dwelt mainly on the 

respective spheres of railways and of inland naviga- 
tion, insisting lucidly on the fact that there is room 
for both and for co-operation between them. Many 
speakers responded and spoke with much mms 
ance—none more so, perhaps, than the venerable 

Russian Professor de Trinmoff, not only an expert 

engineer but a master whose disciples have helped 

Russia to make enormous strides in the arts of 

peace. Preliminaries may be said to have finished 

with avery enjoyable reception at the Minister’s 

Hotel. Among the ladies who graced Mme. D. 

Bruyn’s beautiful hotel our American cousins made, 

as elsewhere, a very brave show. 

Business made a serious start on Monday after- 
noon. The papers were very numerous, and as a 
whole exceedingly interesting. One is always 
inclined to question whether the exceeding lucidity 
of French and German papers is due more to 
greater precision of language or to radical dif- 
ferences in method, Continental papers—in which 
we may perhaps include those of Professor 
Vernon Harcourt—seem ever to start from in- 
violable first principles, and to march in solid 
logical phalanx to an inevitable conclusion. English, 
and even in a less degree American, papers, convey 
the idea that the writers, while groping after 
principles, begin and do something first, and find 
out by trial and error, as it were, what it were 
best to do as they go along. It is at least 
certain that such Congresses as these, bringing 
together both orders of minds, must be mutually 
beneficial. Your correspondent devoted himself 
on Monday to Section III. Tidal rivers where 
such preliminaries as standard scales for plans, 
datums for levels, &c., were under discussion. 
Tidal fluctuations are apt to leave things dry at 
times, and this was no exception. High water 
mark was reached when the President courteously 
suggested to one disputant, that while the section 
had drifted upstream, the interlocutor was still, it 
now appeared, ‘‘ at sea.” 








NOTES. 
Tue New Harsour at CoLoGne. 

ATTENTION has several times, in the columns of 
ENGINEERING, been drawn to the rapid and con- 
tinuous development of the river and canal traffic 
in Germany. Another important addition has 
quite recently been made to the numerous works 
undertaken for the advancement of the German 
water traflic by the opening of the large new 
harbour at Cologne. The ancient fortifications 
proved for a long time a serious obstacle to any 
material extension of the harbour accommodation, 
and it was not till the former had vanished, that 
the contemplated extension could be taken in hand 
in earnest. The bank of the Rhine has been regu- 
lated and turned to account for a distance of over 
seven miles, The crane installation is very com- 
prehensive, there being altogether 51 cranes. 
The various buildings are very handsome, and the 
total expenditure amounts to some 1,500,000I. 
These installations are all on the left side of the 
Rhine, and are intended for various kinds of mer- 
chandise; whilst the more bulky commodities, 
such as timber and coal, will be provided for on 
the opposite side, where also petroleum tanks will 
be constructed. The new harbour and quay 
arrangements at Cologne are the best on the Rhine, 
and will, no doubt, tend to give a great impetus 
to the trade and industry of this ancient city. 


Tue ‘ Fark” Cast-WELpED Jornt. 

‘* Better late than never” will express the feeling 
of many tramway engineers on learning that the 
‘*cast-welded joint” for tram rails is at last to be 
tried in this country, hav:ng been specified for 
lines both at Coventry and at Norwich. Up to 
date, some 200,000 of these joints have been made 
in America alone, where far greater extremes of 
temperature are experienced than are usual here, 
to say nothing of the lines in France and Germany, 
on which this system has also been adopted. The 
method in question has been referred to several 
times in ENGINEERING, but, in view of the pro- 
bability that it may now come into very general 
use in this country, it may be of interest to again 
describe its principal features. As the name 


implies, the joint is made by casting round the 


70 lb. to 140 lb. in weight, according to the dimen- 
sions of the rail. This iron is run at a much 
higher temperature than is usual in ordinary 
foundry work, and, accordingly, appears to become 
at least partially welded to the rail. To facilitate 
this adhesion the rail ends are carefully prepared 
for the joint-making by cleaning them with emery 
wheels or the sand blast. The sides of the 
mould are made of castings, clamped to the rail. 
A portable cupola, usually arranged to run over 
the metals on which it is to work, is used for 
melting the iron, which is a mixture specially 
adapted to the end in view. To insure the greater 
solidity of the joint the ends of the rail are made 
to actually abut, tightly-driven filling pieces being 
used to close the gap in cases in which it is in- 
convenient to bring the ends into contact in this 
way. When the system was first introduced, many 
engineers anticipated that much trouble would 
arise from the lack of that provision for expansion 
which seems necessary in an ordinary railroad in 
which the rails are freely exposed to theair. These 
anticipations have, however, been quite falsified by 
the results, the joints made on the St. Louis line 
four years ago having given great satisfaction to the 
operating company. In fact, it can be shown that 
a steel bar prevented from contracting, and cooled 
through a range of 75 deg. Fahr., is only subjected 
toa stress of some 7 to 74 tons per square inch. 
At St. Louis a few joints did fail in the winter fol- 
lowing their construction, but the greatest gap be- 
tween the separated ends did not exceed 2 in. The 
repair was easily made, and the failures caused 
little trouble. It has long been obvious that some 
better arrangement than the fishplate joint was 
needed for tram lines carrying heavy motor cars 
at fairly high rates of speed. In the case of rail- 
ways it is true that the fishplate joint works satis- 
factorily, but it must be remembered that in such 
cases the bolts are easily got at for tightening, which 
is not the case when the joint is buried below the 
street surface. The work at Norwich and Coventry 
is being carried out by Mr. R. W. Blackwell, of 39, 
Victoria-street, 8. W., who represents the patentees. 


Tue Great CENTRAL Ratiway. 


The Great Central Railway, which provides a 
fourth route from Manchester, Sheftield, and the 
Midlands to London, was opened for mineral traftic 
this week ; and as the Board of Trade officials are 
making their inspection with a view to a passenger 
certificate being granted, it is expected that ordinary 
a traffic will be commenced in a few weeks. 
t is scarcely necessary here to indicate the long par- 
liamentary tussle for the Act authorising the line: 
such authority was given in 1893, andthe work of con- 
struction was commenced in November, 1894. The 
new line, which was fully described in our 58th 
volume, connects the old Manchester, Sheffield, and 
Lincolnshire extensive system of lines in Yorkshire, 
Lancashire, and other northern counties with 
London, by a new railway 92 miles long, from 
Annesley, the most southern point of the M.S.L., 
to Quainton-road, on the Metropolitan Railway, 
about 50 miles north of London ; and although the 
Great Central trains will run over the widened line 
of the Metropolitan, a new terminus is being pro- 
vided in Marylebone-road, necessitating two miles 
of railway from Finchley-road to Marylebone-road, 
through a widely populated district. This, indeed, 
has been the heaviest part of the work ; and 
although we hope later to illustrate the special 
engineering features of the line, it may be said 
that of the 2 miles, 2131 yards are in tunnel and 
covered way, provision being made for a double 
line from Finchley-road to Wellington-place, with 
arrangements for making two more lines later, and 
from this point the line widens, there being a 
covered way for seven lines under Lord’s, and 
a bridge for 11 lines over the Regent’s Canal. 
Some 37 acres were required for the passenger and 
goods station, &c., and two wide public thorough- 
fares have been constructed in lieu of others closed 
up, one running east and west, from Park-road to 
Lisson-grove, and the other north and south, from 
Park-road to Marylebone-road. The terminal 
ssenger station occupies 9 acres, being 1000 ft. 
ong by about 435 ft. wide. Of this, later, 180 ft. 
will be occupied by three platforms and five lines 
of way. Between the two arrival platforms there 
will be a cab-rank. There will be a cross plat- 
form 100 ft. in width in front of the booking 
offices. There will be a hotel, with 400 rooms. 
Electric light, hydraulic cranes, &c., will make 





rail ends a mass of cast iron, which varies from 








the passenger and goods station perfect in 


equipment. This part of the work is now well 
advanced ; the 92 miles from Quainton-road and 
Annesley are completed. The latter town is 
10 miles north of Nottingham, through which the 
line passes mostly in tunnel bored threugh red 
sandstone ; thence proceeding in a direct southerly 
line through Loughborough, to Leicester where there 
are over 2000 yards of viaducts, then Lutterworth 
and Rugby, where there is the heaviest girder work 
in a viaduct across the London and North-Western 
Railway south of the station. The viaduct is 300 
yards long, and in it there are three spans one of 
165 ft. and two of 105 ft. From Rugby the line 
crosses country in a south-easterly curve to Quain- 
ton-road, going through the towns of Woodford, 
Helmdon, and Brackley. Near the latter place a 
branch is being made to Banbury on the Great 
Western. Mr. Edward Parry, Nottingham, was 
the engineer for the interesting works north of 
Rugby, and Sir Douglas Fox and Mr. Francis 
Fox for the line south of that point, including, 
of course, the Metropolitan section. The railway 
was divided into seven lengths, each being a sepa- 
rate contract, the rate for the Metropolitan 
section being 542,152/. per mile, and for the other 
parts 37,7941. per mile, exclusive of land. 





THE 8.8. ‘* DUKE OF CORNWALL.” 

On Thursday of last week, July 21, a trial was made 

of a cross-channel steamer, built by Messrs. Vickers, 
Sons, and Maxim, to the order of the Lancashire and 
Yorkshire Railway and the London and North- 
Western Railway, for the Fleetwood and Belfast ser- 
vice. 
The Duke of Cornwall, which is the name of the 
new vessel, is a twin-screw steamer 325 ft. 6 in. long 
over all, 37 ft. beam, and has a moulded depth from 
the main deck of 17 ft. 6 in., and from the promenade 
deck of 25 ft. 6in. The gross tonnage is 1540 tons, 
and the net registered tonnage 4144 tons. She has 
eight watertight bulkheads, and is rigged as a fore- 
and-aft schooner, with two pole masts and the usual 
derricks, There is one funnel 35 ft. 8 in. high and 
9 ft. 6 in. in diameter. 

The machinery consists of two sets of three-stage 
compound engines of four cylinders each, the high- 
pressure cylinders being 22} in., the intermediate cy- 
linders 34 in., and the two low-pressure cylinders 
each 384 in. in diameter, the stroke being 33 in. 
The engines are balanced on the Yarrow-Schlick- 
Tweedy system. The low-pressure cylinders are 
placed respectively at the forward and after ends of 
the engines with the intermediate and high-pressure 
cylinders placed between them, and the cranks are 
set at angles in accordance with the system worked 
out by Messrs. Yarrow, Schlick, and Tweedy. The 
result is stated by the engineering authorities of the 

urchasers of the vessel to be most satisfactory, the 
Ioeedions from vibration when running at full speed 
being remarkable. We were unable to make the trip 
across to Ireland, but were on board during a run at 
moderate power, and certainly the engines worked so 
smoothly that it was difficult to say whether the ship 
was underway or not, when below. The intermediate 
and high-pressure cylinders have piston valves, whilst 
the low-pressure cylinders have ordinary double- 
ported slide valves with a relief arrangement 
at the back. All these valves have the ordinary link 
motion and are placed between the cylinders in the 
usual way. Joy’s ‘‘ assistant cylinder” is fitted to 
the intermediate and low-pressure engines for balanc- 
ing the weight of the valves. Hydraulic reversing 
gear is fitted, both engines being worked in the centre 
of the central platform between the two sets. The 
framing is composed of cast-iron standards on one side 
and wrought-steel columns on the other; the bed- 
plate being of box-section with six main bearings. 
The air pumps are driven by side levers from the high- 
pressure crossheads, Cylindrical surface condensers 
are used, having a total heating surface of 6400 square 
feet, the circulating pumps being of the centrifugal 
type. The feed pumps are of the Weir type with 
automatic control. There is a feed heater and a 
“Rankine” filter. The propellers are of bronze and 
have each four blades, the diameter being 10 ft. 6 in. 
There are four single-ended return-tube boilers, 
15 ft. 3 in. mean diameter and 11 ft. long, each boiler 
having four Morrison suspension furnaces. The total 
grate area is 317 ft. and the total heating surface 
10,772 ft. There is also an auxiliary boiler for electric 
light engines, winches, &c., when in port. Two 6-ft. 
fans are fitted for forced draught on the closed stoke- 
hold system. ; 

The contract mean draught is 12 ft. 8 in., the 
maximum allowed being 13 ft. 4 in., at which the 
deadweight capacity was to be 250 tons. These con- 
ditions have been fulfilled in practice. 

In regard to general arrangements for passenger 
accommodation, &c., the Duke of Cornwall represents 





the best and most recent practice in regard to cros¢ 
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channel steamers. As, however, we aie illustrat- 
ing this vessel at a later date, we may leave a fuller 
description of these and other features until our 
engravings appear. It will suffice to say for the 
present that the vessel has accommodation for 412 
saloon passengers and 388 steerage passengers. 

On the trip from Fleetwood to Belfast and back of 
the 2ist inst. the run out was made at a mean speed of 
19.95 knots, and the return journey at 20.29 knots, 
the weather being fine. The maximum speed on any 
one hour was 22 knots by log. The contract speed 
was 194 knots. The revolutions averaged 163 per 
minute. The steam pressure was about 180 lb., the 
average air pressure 1 in. on the water gauge, and 
horse-power was estimated at about 6000. 

The vessel was built to the company’s own designs 
under the supervision of the marine superintendent, 
and Mr. A. T. Gibson, superintendent engineer to the 
joint railway companies. 








THE DESTRUCTION OF THE UNITED 
STATES BATTLESHIP ‘‘ MAINE.” 
To THE Eprror OF ENGINEERING. 

Str,—I am not sure what Mr. Cripps, of Newport, 
Mayo, is driving at. The words he misquotes as ‘‘ drive 
the double bottom downward,” should be ‘‘press the 
double bottom downward ;” which is very different. 

If Mr. Cripps will picture to himself the sides of 
the ship being blown out until they were folded down 
horizontally into the same plane with the bottom of 
the ship, so that divers walked into the ship from 
the mud outside, over rtions of the side of the 
ship which had been folded outwards, and thence on 
to the bottom, and across to the starboard side of the 
ship, he may perhaps see mentally that the water outside 
those portions of the ship’s side must have been driven 
outwards too; and consequently, that, when this action 
had finished, a hole or crater must have existed in the 
water; and that such crater must have possessed a 
limiting wall of water roughly circular in plan. Mr. 
Cripps may also then perhaps see that during the 
formation of this crater, the water outside the ship 
being driven nearly horizontally by a set of nearly 
horizontal forces, the pressure producing this motion 











would oppose any vertical motion of the water under 
the moving annulus, and would consequently retard 
the displacement of water under the ship’s bottom, 
which bottom could not, therefore, be driven downwards 
into the mud. 

Mr. Cripps does not appear to understand the meaning 
of my sentences—although ambiguity has never been 
regarded as one of “ aults—and I therefore venture 
to give arough sketch, in section, of the water level 
that must have been formed by the cumulative ex- 
— of the forward magazines of the battleship 

aine, 

The idea conveyed in the above sketch is, that the 
force of an explosion acts mainly in the directions of 
smaller resistances, and this is especially the case when 
the exploding matter is not a high explosive. 

When the submarine charge is contained inside the 
hull of a vessel the lines of least resistance are those near 
to the zenith, and the resistance must evidently increase 
considerably directly the force lines cut the water. 

The resistance again increases considerably for each 
lowering of the force lines in vertical plane until the 
resistance to motion mes enormous when the force 
lines approach the horizontal plane. 

Nevertheless, the resistance is greater still along the 
force lines below this plane, the maximum of resistance 
being reached at the walle, 


July 24, 1898, 


J. T. BuckniLu. 





To THE Epitor or ENGINEERING. 

Sir,—The following was omitted after the first sentencs, 
ending ‘‘the ship listed heavily,” in the fifth paragraph 
above the signature to my letter on the destruction of the 
Maine, ublished in your issue of the 22nd inst. 

I thank Lieutenant-Colonel Bucknill for mentioning the 
diagram published in my one letter (your issue of the 
8th inst.), for that reminds me the wording on it should 
tread “‘centre dine of gravity,” in place of ‘‘centre of 
gravity.” 

I am, Sir, yours, &c., 
. Ham. Dawes Cripps. 

Newport, Mayo, July 22, 1898. 





ILLUMINATING GAS FROM SEWAGE 
SLUDGE. 


To THE Eprror o¥ ENGINEERING. 
_Smr,—At_the Tecent annual Conference of the Asso- 
Ciation of Municipal and County Engineers in Edin- 





burgh, Mr. Cameron read a paper upon the above sub- 
ject. 

As bearing somewhat indirectly upon it, permit me to 
state that I made some experiments with sludge from 
the Corporation Sewage Works of this town some 12 
months since, with a view to ascertaining whether there 
were sufficient existing in the sludge to make it 
worth while carbonising. I had a whole week’s test, the 
result of which was as follows: 

















Summary of Tests. 
Gas Made Illuminating . 
Date, 1897. Per Ton. Power. Moisture. 
cubic feet candles per cent. 
June ll .. = 3680 11.0 63 
he? apse 3630 12.0 4) 
” \ 3920 15.0 40 
: 43.0 
Pm | {Fe { 60 0 16.1 35 
536) . 
i 5120 16.3 35 
wa o as 5400 » 
eof 16.74 27 
; 5600 | 
| 58i'f 16.1 27 
” 6320 | g 
ae e560 14.7 ba 
7200 es 
6000 \ 7.6 25 
6200 | . 
. { suey 8.4 25 
” a 5680 ) 
| 5120 f 8.2 25 
Average ee 5440 12.92 33 
| ; ; ee 
It will be apparent that as only 5440 cubic feet of 


of an illuminating power of 12.92 candles was obtainable 
per ton, on an average, it was not economical to do any- 
thing with the refuse, with the 76 omy prices of coal ; but 
in cases of emergency it would be worth further con- 
sideration. 
33 per cent,, and there was the further serious objection 
that the sludge contained large quantities of minute 
organisms. : 

t occurs to me that these tests may have some slight 
interest, although upon different lines from those indi- 
cated in Edinburgh. Needless to add, such treatment of 
sludge is a perfect destructor. 

Yours faithfully, 
Epwarp A. Harman. 
Corporation Gas Works, Huddersfield. 





DEPRECIATION. 
To THE EprTor or ENGINEERING. 

Srr,—It is ill praising a man to his face, but your leader 
on ‘‘ Depreciation” is one of the best—I do not remember 
reading a better. What you say about the German meeting 
of the naval architects 1s absolutely true. ‘*‘ How are we 
to compete with this?” said the manager of an English 
shipyard. ‘‘They come to us, copy the best, and start 
with the newest of everything. To be on the same foot- 
ing we should have to throw away nine-tenths of our 
plant.” One hears the same thing constantly. <A 
new steel works was started in opposition to one that 
had begun operations not very many years before, 
and it was taken for granted that the older works 
would be out of the running, because its rival had 
amore modern plant. It did not seem to strike anyone 
that if improvements in machinery enabled the new com- 
pany to begin entirely afresh with prospect of success, 
still more would it have paid the older company to have 
thrown out its obsolete 7 and install lesen and 
more efficient methods. e older company had its con- 
nection, trained staff, buildings, offices, made ground, 
railway sidings, and a hundred other things to the good, 
all of which had to be made afresh by the new company. 
It seems pretty generally to be taken as a thing of course, 
that if new works start older works must throw up the 
sponge. : . 

The most successful engineering manufacturer I know 
weeds out his plant without compunction, Lathes, 
planers, slotters, shapers — splendid tools, solid and 
sound, to last to the Day of Judgment—are dragged out 
and sold for anything they will fetch. What extravagance ! 
Not a bit; what economy! It is no extravagance to 
break up and melt down—if you cannot do better—a 
magnificent Whitworth lathe of a quarter of a century 

0, supposing there is a new machine to do the same 
work at half the price. I remember 20° years ago an 
American engineer, who has since become famous, 
visiting over here. With some pride I took him to see 
one of our best-known engineering establishments. He 
was a courteous man, and said little ; but in the evening, 
after dinner, he opened his mind, perhaps somewhat 
impelled by a certain youthful complacency on my part. 
‘““Why,” he said, laughing, ‘‘ there is hard he tool there 
I wouldn’t put on the scrap heap.” I laughed too; 
thought it was a mixture of Yankee brag and banter. 
Fancy comparing all those splendid Manchester tools, 
designed to work for centuries, to flimsy Yankee con- 
structions! It was all too absurd. I have learnt some- 
thing since then. ’ : 

There are still many large industrial works in this 
country ; grand old firms with names that loom big in 
the industrial annals of the century. Visit them 
and what do you find? A museum of antiquities. A 
plant — splendid, monumental, and slow. hines 
capable of deine work as well as the day they were made ; 
but the day they were made is past. A good name still 
brings them work, but even then competition must be met, 
so there is a deficiency at the end of the year. The 


country squires and society loungers who are the de- 





The average moisture in the material was | oth 


scendents of the founders of the firm find em 3 fresh 
plant, instead of receiving dividends, unsatisfactory. 
‘We want better management” they say, ‘‘one of those 
hard-headed Scotchmen from the Clyde, or a pushing 
Tynesider.” But it is not new bl so much as new 
plant, and the first thing the shrewd north countryman 
tells them is that they must spend so many thousands 
on machinery. This is more than they can screw their 
courage up to do, and so the old firm goes quietly rotting 
on towards the day of dissolution. : 

All of the old firms are not like that. I have one in 
my mind on the Thames, the founder of which did not 
think it needful to send his sons to a crack public school 
to learn to despise the good trade by which the family 
became prosperous. As a consequence, the business is 
one of the best in the country, an could show a balance 
at the end of the year that might be envied by many a 
bigger establishment in the provincial engineering centres 
with which London is supposed to be unable to compete. 
In the shops of this firm—and it is here the moral of your 
leader comes in—there is good evidence that ‘‘deprecia- 
tion” is recognised as a factor to be dealt with vigorously. 

Indiscriminate chucking out old because it is old, and 
putting in new simply because it is new, will not lead to 
success. It needs a thorough engineer and a shrewd 
business man to adjust the depreciation account. The 
country that produces most men of that stamp will be 
the leading engineering nation. 

Yours truly, 
IATOR. 








ROYAL ENGINEERS. 
To THE EpiTor oF ENGINEERING. 

Sir,—We are once more brought to the inevitable 
climax contained in the concluding lines of “R.E. Officer’s” 
letter in your issue of the 22nd inst. Everyone who has 
followed this prolonged correspondence must agree with 
him that it is useless to criticise further the absurdities of 
the existing system and its results, about which evidently 
th sides to the controversy are practically in agreement. 
The point — to bring about an alteration. 

It would ungenerous to blame “ R.E. Officer” for 
trying to shield his own superior officers and his corps at 
the expense of the War Office. But he must see, as your 
other correspondents have pointed out, that even the 
obstinate conservatism of the War Office would be unable 
to continue the — system of R.E. administration if 
its defects were once officially admitted by the Inspector- 
General of Fortifications. 

There are two alternative consummations to be looked 


for. The first is that an I.G.F. shall arise, willing to 
throw over the existing system and advocate genuine 
reform. This would the quicker solution of the 


difficulty. It should be the task of ‘‘ R.E. Officer,” and 
his many brother officers who share his views, to endeavour 
to bring this to The second is, to educate public 
opinion meng eg 8a from merely professional opinion), 
so as to force the hand of the I.G.F. and the War Office. 
This is the task that civil engineers and their professional 
brethren have too long neglected. They have done 
nothing I am aware of, beyond contributing to this 
correspondence. 

Early in the current year War Office and Army Reform 
were questions of the moment. The opportunity was 
utterly wasted as far as the former was concerned, which 
emerged serenely from the controversy incorrigible as 
ever. Sir ©. Dilke has expressed the opinion that not for 
another 20 years can such an opportunity be again looked 
for. It rests with the rising generation of R.E. officers 
and the body of civil engineers, architects, &c., whether 
the present organisation of the corps of Royal Engineers 
shall continue another 20 years or not. 

Are there no R.E. officers in sympathy with your 
correspondent at Sheffield, with the courage of their con- 
victions, with means that would enable them to run a 
risk of sacrificing their commissions, who will manfully 
say: ‘‘Rather than continue to participate in bolstering 
up this gross fraud on all concerned, we will at all costs 
take steps to put an end to this monstrous system”? And 
are there no civilians of standing who, having served with 
or under Royal Engineers, are willing and able to come 
forward to co-operate? If there are none such, I fear this 
prolonged correspondence can have little practical result. 

Devotion to duty in the strict military sense and esprit 
de corpe are no doubt as the breath of life to all soldiers, 
and rightly so. But when these run counter to first prin- 
ciples of truth and pomeet, they become mere fetishes if 

t 


still persistedin. The of duty should still be followed, 
but duty to one’s own honour and countrymen at large. 
am, &c., 
ACTION, 


To THE Eprror or ENGINEERING. 

Srr,—I have perused the letters of ‘“R.E. Officer 
with interest, and though I differ from him as to the 
cure for the present ‘‘swindle,” I admire his courage. 
His condemnation may not have effect with the older 
fossils, but it will impress the younger officers of the 
corps. Hecensures the War Office, which consists of 
the Secretary of State for War, advised by the Com- 
mander-in-Chief and the heads of military departments. 

The cure for each Department lies in itself, and the 
Royal Artillery is at — effecting this. It is an 
open secret that the Commander-in-Chief invited the 
late Inspector-General of Fortifications to reorganise the 
Royal Engineers on similar lines; but as the Jatter was 
thoroughly imbued with the old idea, that his officers 
should go everywhere and do everything, he presented a 

sive resistance, and hence no change. Yet ‘‘R.E. 
cer” exonerates the officers of his corps ! 





He is beeen consistent in desiring that this corre- 
spondence should be closed, and at the same time inviting 
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practical men to consider how the ae nag vicious system 
may be removed. He regretted having submit any 
schemes, and merely wished to make public the scandal of 
our Royal Engineer organisation. This has been done ad 
nauseam for the last 40 years or more. 

I invite him to study the organisation of the German 
army, which dispenses with engineers, specialises, and 
calls them pioneers. It keeps soldiers at soldiers’ work, 
and relegates civil duties to semi-military staffs. 

He states that Royal Engineer officers are in request 
for all expeditions as soldiers. Those who have acquired 
distinction are few in number, and have cut themselves 
adrift from the corps to become soldiers, amongst whom 
I hope “‘ Royal Engineer Officer ” will yet be found. 

T assume an to be an adjutant of Volunteers. Does it 
not strike him that a similar system would provide neces- 
sary experts in India? In case of war and public works 
being at a standstill, Public Works Department men would 
come forward. When contractors wan young engi- 
neers for the Suakim-Berber Railway, they came forward 
in shoals. The Crimean campaign affords another illus- 
tration of the adventurous spirit which pervades wed me 
fession. The hint I have given may enable him to reduce 
military engineers to a normal number, and confine them 
to their legitimate duties. 

He refers to Mr. Lyall’s committee, composed mainly 
of Royal Engineers, which assembled to curse sappers as 
engineers, and ended in rte | them. Both this report 
pan pg of General Maitland, R.E., are not for sale, so it 
must be presumed they are not all sweet reading. This 
much is certain, that the Z'imes is responsible for the 
following statement : 

‘*The Government of India has decided that in future 
officers of the Royal Engineers should invariably be em- 
ployed in designing the construction and making the 
periodical inspections of fortified frontier forts and oe 
this provision being held to be most necessary as a military 
precaution.” 

Should “Royal Engineer Officer” desert the corre- 
spondence he initiated, it must be assumed a my has 
been put on him like on Major Scott-Moncrieff. e laws 
of the War Office Royal Engineers are as those of the 
Medes and Persians, and their policy that of the ostrich 
which hides its head in the oa trae the rest of its 
body open to attack. Though individual officers may 
keenly feel the shame of the ‘‘swindle,” the collective 
feeling of the corps does not admit of such. 

The system is one of bluff, but the writing is on the 
wall, and the d¢ébacle must come. 

EUREKA. 








ARGENTINE CoaL.—Coal has been discovered in the 
Argentine Province of Mendoza. The Argentine Con- 
gress has been applied to for a grant of 10,000/., with a 
view to the matter being carried further. 

PENNSYLVANIAN Coat.—The quantity of anthracite coal 
mined in Pennsylvania last year was 46,947,354 tons. 
The quantity of bituminous coal mined during the 12 
months was 54,674,452 tons. Coke was made last year in 
Pennsylvania to the extent of 8,533,291 tons; the pro- 
duction of anthracite fell off upwards of 1,000,000 tons, 
while the output of bituminous coal increased over 
4,500,000 tons. The output of coke was also larger by 
nearly 2,000,000 tons. 


AN ExrecrricaL Coneress.—In order to celebrate in a 
fitting manner the discovery of the electric pile, Como, 
the birthplace of Alessandro Volta, has decided to hold 
an international electrical exposition, and a congress of 
electricians in 1899. The electrical exposition will illus- 
trate the pro; of electricity during the nineteenth 
century, and the congress of electricians will treat of the 
most recent progress and the numerous applications of 
electricity. 








An American Tuc.—The Columbian Works, of Balu- 
more, have completed the Cumberland, one of the largest 
tugs on the Atlantic coast. She isa steel vessel, 152 ft. 
over all, and has a beam of 274 ft., with 164 ft. depth of 
hold. Her triple-expansion engines have cylinders mea- 
suring 16in., 24in., and 41 in., with a 30-in. stroke. 
There are two boilers 104 ft. by 12 ft. 4 in., carryin 
160 lb. of steam each. The Cumberland is equipped wit 
steam steering gear, a search light, incandescent electric 
lights, a powerful wrecking pump, and a towing machine. 





Firry YEARS AN AUSTRALIAN ENnGINnEER.—At Gawler, 
in South Australia, there has nm great rejoicing over 
the jubilee of Mr. James Martin, of the firm of Martin 
and Co., there. He is a native of Cornwall, having 
peen born in a village named Foundry, in the parish of 
Stithians, where his maternal grandfather had the 
foundry which gave the village its name. His paternal 
grandfather was also a mechanic, so that his genius in 
this respect was hereditary. Asa youth he worked in 
1840-1 at the Treseaven Mine, near Invio, where he was 
associated with the perfecting of the first man engine 
ever used in England, made asa result of a 500/. prize 
for a contrivance that would cbviate the necessity of the 
miners descending and ascending by ladders, It is still 
at the Polytechnic Hall in Falmouth. After a time 
in a woollen factory at Ponsnooth, Martin was compelled, 
owing to asthma, to go to warmer climes, and he chose 
South Australia. That was in 1847, and soon after he 
started the Phenix Foundry to make bullock drags. He 
made his first turning lathe and benches out of a tree he 
felled on the site. Soon he added the making of agri- 
cultural implements, then of locomotives. Now there 
are 700 employé:, the works cover 18 acres, and he has 
customers throughout Australasia, South Africa, and New 


AUTOMATIC FIRE HYDRANT. 


THE importance of having a supply of water of 
sufficient pressure instantly available for use in case 
of fire has so often been demonstrated, and the efficacy 
of automatic sprinklers and similar self-acting appli- 
ances for the extinction of fire is so well appreciated 
by the insurance companies and the public, that it is 
unnecessary for us to more than allude to them here. 

The sprinklers are usually dependent for their supply 
upon a water tank placed in an elevated position upon 
the building to be protected, and connected to the 
ordinary street service mains, or to steam fire pumps, 
which, in order that readiness for an emeigency may 
be secured, must always be kept slowly moving. Of 
these only the last can usually be relied x ape to afford 
continuously a sufficiently abundant supply of water to 
be of service in large buildings ; but there is the very 
grave objection attaching to their use, that they re- 
quire that steam pressure shall be constantly main- 
tained on the premises. This is in itself an element of 
re; and there are besides the incon- 
veniences arising from dust and heat attending the 
use of a steam Sita, to say nothing of the cost of 
attendance, maintenance, and valuable space occupied. 

In view of this manifest disadvantage of the steam 
pump, and of the demand for some means of furnish- 
ing a copious supply of water to the sprinklers or hy- 
drants which shall be independent of the maintenance 
of steam pressure on the premises, Mr. E. B. Elling- 
ton, M. Inst. C.E., whose name is so well known in 
connection with various undertakings for the public 
supply of hydraulic power, has devised and patented 
an automatic arrangement of hydraulic injector hy- 
drants, which is capable of providing any desired 
quantity of water at an augmented pressure the 
moment the demand arises for it. 

The apparatus is especially applicable in towns 
where a public hydraulic power supply is available, 
but it may also applied in railway dépots, docks, and 
other places where the hydraulic pressure is main- 
tained throughout the 24 hours. The appliance is 
clearly illustrated by the engravings on the opposite 
page, which show it in plan and elevation. It consists 
essentially of one or more injectors A, A, drawing 
water from a tank, reservoir, water service, main, or 
other source of supply, and delivering into a discharge 

ipe B, leading to the sprinklers or fire hydrants ; a 
oaded ram D working in a cylinder in communication 
with B; a controlling valve C, operated by the rise 
and fall of the ram D, through the intervention of the 
tappet gear H, for regulating the supply of pressure 
water to the injectors, and a drip few F, permitting a 
slight leakage from the cylinder in which D works. 
he object of the apparatus is not only to set the 
injectors in operation when the demand arises, but to 
keep a uniform pressure in the discharge main, and also 
to comply with the requirements of the fire insurance 
companies for insuring that all is in good order, by 
keeping the moving parts slowly and continuously 
working. To this end the valve C has been speciall 
designed, and is so constructed that when the ram D 
falling slowly, owing to the leakage through the cock 
F reaches a certain point, the valve is opened to a 
slight extent, and allows a flow of high-pressure 
water through the injectors sufficient to reverse the 
motion of the ram, and cause it to ascend slowly to 
the top of the stroke ; when it again closes the valve 
once more begins to descend and repeat the whole 
operation. ; 

This rising and falling of the ram will go on indefi- 
finitely until, owing to an outbreak of tire or from 
some other cause, a hydrant or sprinkler is opened, 
and a draught is made upon the discharge main. 
When this occurs the ram falls rapidly and opens the 
valve C more fully, allowing the passage of sufficient 
pressure water to the injectors to enable them to 
draw a quantity of water from the low-pressure supply, 
equal to the demand. 

The pressure in the discharge main B is automatic- 
ally regulated to an amount previously determined by 
the loading of the ram, for the reason that an increase 
of pressure will cause the ram to rise, and partially 
close C, while a decrease will cause it to fall and give 
the valve a larger opening, thus controlling the quan- 
tity of water which the injectors are able to draw 
from the low-pressure supply, and consequently main- 
taining a uniform pressure in the discharge main. 
When the discharge through B ceases, the ram at 
once rises to the top of its stroke, and resumes its 
slow up-and-down motion under the influence of the 
automatic gear. 

Two relief valves are fitted to the discharge main, 
one of small area, to prevent any undue rise of pres- 
sure during the slow working of the ram; and the 
other large enough to pass all the water delivered by 
the injectors, and intended to come into action in 
case the draught on the discharge main should sud- 
denly cease at any time when they are working. 

After most exhaustive trials, this apparatus has 
received the approval of the insurance companies 
as the equivalent of a steam pump; and, subject 


danger from 


reduction upon their premiums in buildings where 
it is in use. The Hydraulic Engineering Com- 
pany, Limited, Chester, who are the sole licensees 
and manufacturers, have already supplied a set to 
Messrs. Carbutt and Co., London, and have at the 
present time several others in hand, including one of 
the largest size, to the order of Mr. F. W. Webb, for 
the London and North-Western Railway Company’s 
new warehouses at Broad-street, London. 








INDUSTRIAL NOTES. 
THE coal dispute in South Wales and Monmouth- 
shire has drifted on and on, apparently without pur- 
But beneath it all there seems to be a determina- 


pose. 
tion on either side—the enforcement of a sliding scale 
by the coalowners, and its rejection by the miners. 


And yet the latter are not by any means unanimous 
in their oe to a scale. It is this difference of 
opinion that makes the matter complex, and at the 
same time givesa certain advantage to-the coalowners, 
If the fight had been from the first scale or no scale, 
the issue would have been simple, although the fight 
might still have been severe. Probably the scale 
might be accepted if a minimum rate was adopted as 
a basis. After all, what is a minimum rate? It is 
tantamount to what is now termed the trade union 
rate of the district, a proviso in support of 
which is now inserted in Government contracts, and in 
the contracts of numberless public bodies, such as 
municipal councils, county and district councils, 
school etn and other local bodies throughout the 
Kingdom. If some such arrangement could * agreed 
to, extending over a considerable period, it would 
enable the coalowners to fix their contracts on that 
basis and satisfy the men. The latter can urge right- 
fully in their favour that, as they have no voice in the 
fixing of prices, their only protection is to be found 
in a minimum wage. Equity of contract conditions 
would seem to support the men in their contention, 
and it ought not to be so very difficult to find a base 
for a sliding scale on that principle. The example of 
the National Federation .) of the coalowners within 
the vast area covered by the Federation might well be 
followed ; with them a minimum is now practically 
fixed for a long term, and a minimum rate is really 
that for which all labour unions strive, and have 
striven for half a century. Surely some modus vivendi 
is possible in this case. 

Sir Edward Fry has pluckily endeavoured to bring 
about some negotiations which may lead to a settle- 
ment. As the masters will not agree to an umpire, 
he suggested that the men should ask them to indicate 
some plan which will be or may be acceptible. With 
the view of facilitating some arrangement of the kind, 
he again met the men’s provisional committee at the 
close of last week, but the suggestions made bore no 
fruit. On leaving the conference Sir Edward inti- 
mated that his mission as a conciliator having proved 
a failure, he would now report to that effect to the 
President of the Board of Trade. It is regrettable 
that the Conciliation Act should fail, just where it is 
most required to be of use and service. Wages, like 
rices, are matters of negotiation rather than of regu- 
ation, and the two parties, employer and employed, 
have an equal right to a voice, just as buyers and 
sellers have; but with this important difference—that 
the sellers of labour band themselves together to fix a 
minimum rate, below which, they contend, they should 
not go. Tosome extent the practice obtains in the 
commercial and trading world as well as in the labour 
world, but not so generally, nor quite in the same 
manner. The principle is, however, the same, and is 
as justifiable in the one case as in the other. 

There seems to be a good deal of indecision on the 
— of the Home Office in matters upon which that 
Jepartment ought to be very decided. The Home 
Office regulates all matters relating to friendly societies 
and similar bodies under several important groups of 
Acts. Friendly societies are the creation of law, the 
first of which Acts was passed a century ago. The 
object of such Acts was the promotion and protection 
of such societies. Their beneficial effect has never been 
questioned. They constitute a body of laws which are 
recognised as among the best ever passed in this or 
any other country. The members of such societies 
number nearly as many as the whole working male 
population of this country, and their funds amount to 
tens of millions sterling. Their operation is such that 
the poor rates are relieved, and the poor are kept in 
some comfort during sickness, and in many cases 1n 
old age, and the members are decently buried when 
dead. It is essential, therefore, that their beneficial 
operations shall not be tampered with nor interfered 
with. The attempt todo so has been brought before 
the House of Commons, and the Home Secretary inti- 
mated that the matter should be inquired into. Some 
of the great societies deprecated an inquiry, on the 
ground that it was not needed, as the evils were well 
known. Then it was intimated that the appointment 
of a Committee would be abandoned. Again there 








Caledonia, while the capital is 150,000/. Australia wants 
more of such persevering men and fewer financiers. 


to their usual regulations, they allow a substantial 





is a change, and it is stated that such an inquiry is to 
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be instituted. In view of this indecision, perhaps it 
is desirable that such an inquiry should be held. It is 
too great a matter to be slurred over in any partial 


a any case the friendly societies must be pro- 





The Session which is now nearing its close has not 
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been very prolific as regards Labour questions, neither 
in respect of measures nor discussions. An effort is, 
however, being made to have a ‘‘ full-dress debate ” on 
the question of a minimum wage of 24s. per week for 
all Government employés. For which purpose a Whip 
has been sent to all members by the United Govern- 
ment Workers’ Federation to support Captain Cecil 





Fie. 3. 





Norton, M.P., when he moves resolutions on the 
Naval, Army, Ordnance Survey, and Revenue Depart- 
ment Estimates, when the whole question is to be 
raised. There is a wide and strong disposition on the 
part of many members on all sides of the House to 
support some such minimum wage, but all are not 
agreed as to the method of forcing the hands of the 
Government. In some departments the men are 
underpaid, considering their duties. It is possible 
that as regards these there may be some concessions, 
especially in the Customs’ House Department. The 
one point upon which many members hesitate is 
that an attempt is being made to force up the wages 
of Government employés as a means of employing such 
advances as a leverage to apply pressure to private 
firms. This would be resented. But to raise the 
rates to a level with such firms is not ee 
opposed. Other questions, such as the Mines Eight 
ee Bill, the Mines Regulation Bill, the Truck 
Acts, and similar measures, have made no headway in 
this Session, nor have the Labour members been over 
zealous in respect of such legislation. In some in- 
stances, the general opinion is that the fervour has 
cooled down. Labour questions have not been parti- 
cularly prominent in the recent elections—except, 
perhaps, Old Age pensions, which can scarcely be 
called a Party question, except that it was so put for- 
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ward at the last general election in some of the con- 
stituencies. A period of rest is also a period of re- 
vision in most cases. 

Preparations are being pushed ahead for the Trades 
Union Congress, which body meets a week earlier than 
usual this year at Bristol, by reason of another impor- 
tant gathering in that ancient city which will tax the 
resources of the local magnates. It would, perhaps, 
be too much to say that the character of the 
Trades Congress is changing, but certainly its com- 
position has been undergoing a change of late. The 
larger and wealthier unions are no longer content to 
send one or two representatives, and to be outvoted 
upon important matters of policy by ‘‘mushroom 
unions ” with fewer members, and practically no sub- 
stantial resources in the shape of funds. Now the 
larger unions send in proportion to their numbers, as 
they pay in that proportion. Such unions as the 
Amalgamated Society of Engineers, the Boilermakers 
and Iron Ship Builders, the Ironfounders, the Amal- 
gamated Society of Carpenters and Joiners have been 
electing their delegates, and will be fairly well repre- 
sented. This is important, as such representatives 
will have a staying power not possessed by other 


unions. The one great project to be discussed is 
Federation. Upon this there are divergencies of 
opinion. It is even doubtful whether any scheme 


will be finally adopted. Then there is the socialistic 
resolution of eight hours for everybody, and the 
a of all the means of industry—produc- 
tion, distribution, and exchange, a matter about which 
we hear less and less. But the more sober-minded 
delegates must be on the alert, for a possible attempt 
will be made to effect a catch vote, and so capture 
the Congress once again. The delegates of the 
better-organised societies will have to be in their 
places to watch and see that no false step is taken. 
As they are formally elected by the districts any 
official absence will be remarked upon when they pre- 
sent their reports. The probabilities are therefore 
that the Congress will be a sober one as regards 
policy, in spite of all attempts to the contrary. 

The Federation Conference held in Manchester last 
week did not really advance the cause of federation 
much. The delegates present were not those of the 
great unions, although it is stated that 750,000 trade 
unionists were represented. It was said that the 
scheme discussed had been before the country for two 
years, and had been discussed in all parts of England, 
Ireland, and Scotland. This being so, it cannot be the 
papeee scheme of the Trades Congress, for that will 
e brought before Congress for adoption; nor can it be 
the Social Democratic scheme of the Independent 
Labour party, for that was only promulgated a few 
months ago; so that at least three schemes are being 
_ forward. In the multiplicity of schemes there is 
ittle wisdom. The proposed federation is doomed to 
failure, as so many other similar schemes have been. 
Indeed, the financial proposals will never be adopted, 
for the resolution carried was that all the federal 
trades should pool 6d. per member per week for a 
whole year, an amendment to lessen the amount being 
defeated by 56 to 34 votes. The plan suggested would, 
the chairman explained, give to the Federation a 
capital sum of 2,600,000/., and a weekly income of 
50,0007. He went on to picture what might be done 
in a great labour war; besides supporting the men on 
strike they might build great ships, effect insurances, 
and the like. These are the idle dreams of romancists. 
The dreamers do not seem to be able to clutch the 
hard dry facts of every-day industrial life. A federa- 
tion of the industriai organisations of the country 
cannot be effected on these lines. The most that can 
be done is to constitute a defence league in case any 
great emergency should arise. Even this is difficult, 
as witness the depletion of funds in many of the great 
unions during the engineering dispute begun a year 
ago. The public may be alarmed a little by such pro- 





posals, but their very vastness is the one great element 
of weakness in all of them. The idea of a ‘ Labour | 
Parliament ” ruling everything and everybody is a fond 
one with many, but it is impracticable. 

The position of the engineering trades throughout 
the Lancashire district remains about the same, the 
activity in all branches being well maintained. Ina 
few cases complaints are heard of new work not 
coming forward quite so freely asa short time ago, but 
doubtless this arises from the fact that the leading 
firms could not guarantee delivery for some time to 
come. Indeed, for the most part, new work is now 
offering in ample quantities to replace orders running 
out; the difficulty mainly is, that many engineering firms 
cannot guarantee delivery early enough for their cus- 
tomers, some firms having as much work on hand as 
will last them over the next nine or twelve months. 
Machine-tool makers are especially busy, so busy that 
new work cannot be undertaken for a long time to come. 
This pressure of work is causing extensions of plant 
and enlargement of premises by many establishments, 
so as to be able to keep pace with the requirements of 








customers. As regards employment, in some districts 
the effects of the late lock-out are still felt, but in 
most cases the number of unemployed is small, and in 
some districts there are no out-of-work members on 
the books of the unions. Generally, the state of em- 
ployment is good; out of 21,273 members in the Man- 
chester and Salford district 783, or 3.7 per cent. were 
unemployed, including workers in other trades as well 
as the engineering and allied branches. The iron trades 
have been stronger in tone, and more inquiry is re- 

orted. The actual busincss put through has not been 
arge, but consumers are coming forward to obtain 
supplies where they have been lessening the quantity 
of material on hand. The finished iron branches are 
mostly active, but sheets have been weak and low in 
price. All branches of the steel trade are active, and 
prices have been hardening with an upward tendency. 
Labour questions generally have been quiet ; no serious 
disputes are pending. 

In the Wolverhampton district a considerable influx 
of new business resulted from the quarterly meetings. 
The demand for the better qualities of iron was, how- 
ever, but moderate, and did not warrant the makers 
of marked bars to attempt any advance in prices, not- 
withstanding the higher rates for medium and the 
commoner qualities of iron. Common black sheets 
have been in good demand for galvanising purposes, 
but makers are unable to get an advance on recent 
rates. Offers for the renewal of expiring contracts for 
heavy lots of bars, sheets, hoops, and railway material 
for export purposes have been made and in a few cases 
accepted on the old terms, but makers for the most 

art hold out for better terms. Steel continues in 
risk demand for most kinds, but there does not 
appear to be any advance in prices. The reports to 
the Labour Department state that employment is good 
generally in South Staffordshire, East Worcestershire, 
and South Shropshire. Employment is good in the 
engineering and all the allied trades, including 
moulders, boiler, bridge, girder, and tank makers. 
The railway workers would also be busy, but they 
have been on short time through the coal dispute. The 
malleable ironworkers of Walsall have been rather 
quiet, and employment in the cycle trade has been 
rather slack. Makers of electrical and cycle castings 
and a few others have also been slack. The ironplate 
trade has not been over-pressed, but has been fair. 
Anvil and vice makers have been slack, and anchor 
makers quiet. 

The inquiries opened at the quarterly meeting re- 
sulted in some business being done in the Birmingham 
iron trade, if not fully up to expectations. But manu- 
facturers generally are well booked, and in most cases 
regular employment is confidently anticipated through- 
out the current quarter. The heat, however, has in- 
terfered somewhat with production, especially at the 
puddling furnaces, where in many cases the men could 
not work the full number of shifts. Pig iron is scarce 
and not easily obtainable, and as a consequence prices 
run high, stiffening the quotations of finished iron 
manufacturers. Steel continues in brisk request, and 
vie are firm accordingly. The question of discounts 

y the coalowners is causing some anxiety, and also 
the operation of the Compensation Act, especially 
in the mining centres. The cost is estimated at a 
high figure. The general run of employment is 
good in the Birmingham district. Out of 22,645 
members of trade unions only 384, or 1.7 per 
cent., were out of work. Nevertheless, the en- 
gineering and allied trades are not generally 
reported to be good, except by the pattern-makers. 
The cycle trades have been slack. The brass and 
copper trades have been fairly busy, but they also feel 
the depression in the cycle branches. Many of the 
other local industries only report trade as being mode- 
rate, some few good, and others busy. But the re- 
ports vary ; some branches are good in one part of the 
district, while in another the same branches are quiet, 
for the reports cover a wide field, including Coventry, 
West Bromwich, Wallsall, Redditch, &c. On the 
whole, employment may be said to be fairly good in 
all departments when only 1.7 per cent. are unem- 
ployed, and of these the cycle industry supplies a large 
proportion. 





The annual gala day of the Durham miners was a 
great success, the number present being estimated at 
100,000. A statement was made as to the work of 
the Miners’ Union. The income was 77,508/. ; the 
expenditure, 50,157/. ; of which 26,212/. were paid as 
sick benefit ; 12,522/. to men unemployed ; and 3150/. 
as grants to men on strike in other trades. This and 
the Northumberland Miners’ Association are the two 
— unions in the coal trades of the United 
Kingdom. 

The Durham Coalowners’ Association have agreed 
to continue the 24 per cent. advance given temporarily 
two months ago for a further period of six ‘‘ pays,” 
which is equal to three months, so that no labour 
troubles are anticipated in the Durham coalfields at 
present, or in the near future. 


The Women’s Trade Union League have formulated 
some reasonable precautions as regards lead poisoning 
in the potteries districts. They desire that young 
workers under 18 years of age shall be prohibited from 
working at certain processes ; that apparatus for the 
protection of workers shall be provided in certain 
cases, and that washing time be allowed before meals, 
The numerous cases of lead poisoning have caused a 
= deal of excited feeling, and the Home Office is 

esciged with recommendations and suggestions relat- 
ing to the use of lead. 

The dispute in the building trades of Lancashire, in 
which the masons took the more prominent part, has 
quieted down by concessions in various districts. At 
Ashton-under-Lyne the employers made a concession 
last week, which was accepted. The belief is that the 
apprehended lock-out and general stoppage of work is 
now averted, and that a settlement will be effected in 
all cases. The building trades are very busy in all 
branches, so much so that employers hesitate to refuse 
any reasonable demand. What is specially being done 
is the levelling up of wages in districts not so well 
paid as at Liverpool, Manchester, and a few other 
large towns. This is being done as regards carpenters, 
bricksetters, and plasterers, as well as masons. 





MANUFACTURE OF ALUMINIUM. 


Aluminium Manufacture, with Description of the Rolling 
Mills and Foundry at Milton, Staffordshire.* 
By Mr. E. Ristori, of London. 

ON the occasion of the meeting of the Institution of 
Mechanical Engineers at Belfast in July, 1896, Mr. 
James Sutherland, the manager of the factory at Larne, 
read a paper which fully described the method adopted 
for the preparation of pure alumina (oxide of aluminium), 
from bauxite. Members who then visited that factory 
will be interested to learn that the British Aluminium 
Company have already been compelled to enlarge the 
works to nearly double the capacity, and that great im- 
provements have since been introduced into the process 
of manufacture. The finished product is a very finely 
divided powder ; and in order to ship it safely to Foyers, 
it has been found advisable to pack the alumina in her- 
metically sealed steel drums. On arrival in Scotland, 
the oxide is reduced by the Héroult process, and the 
metal is run out of the electrolytic baths into ingot 
moulds. In this form the aluminium is quite pure 
enough for certain purposes, such as foundry work and 
steelmaking; and much of it is therefore sold without 
further treatment. But as small quantities of the cryo- 
lite—a double fluoride of aluminium and sodium contain- 
ing 13 per cent. of aluminium—which is used as a solvent 
during the electrolysis, occasionally become mixed with 
the metal as it comes out of the furnace, the aluminium 
at this stage is scarcely suitable for the production of 
tubes, rods, &c. The original crude ingots are therefore 
sent to Milton, in Staffordshire, where they are re- 
melted and refined until the metal attains a purity of 
99.6 per cent. 

Milton Works.—The site of the Milton Works, which 
the members will have an opportunity of visiting, is well 
selected in the middle of an industrial district ; it is con- 
nected with the North Staffordshire Railway by a siding, 
and hasa frontage on the Trent and Mersey Canal. The 
works are illustrated in the accompanying plan and sec- 
tions, Figs. 1 to4. They were the first works erected in 
the United Kingdom for the production of aluminium by 
electrical agency. They were erected by the Cowles 
Syndicate for the purpose of turning out aluminium and 
aluminium-bronze by the well-known ‘‘ Cowles” process ; 
but before the British Aluminium Company took them 
over they had already stopped making aluminium, having 
been previously driven out of the field by the competition 
of the electrolytic methods, which were greatly assisted 
by the employment of cheap water power. It was found 
useful, however, to convert this factory into a rolling mill 
and foundry, with the idea not only of refining the Foyers 
ingots, but also of working them up into sheets, rods, and 
large or small castings, more convenient for the different 
trades that use aluminium. A portion of ,these works, 
which was not required for the psa purpose, was sub- 
let to the Epstein Electric Accumulator Company, who 
have been making and charging their accumulators here 
for the last three years ; this portion includes two tubular 
boilers and one engine of 650 indicated horse-power. 

Casting Shop.—The casting shop, erected in 1895, is 
situated close to the rolling mills, and contains a series of 
11 furnaces for 500-lb. pots, connected by a large flue to 
the main chimney 125 ft. high, which gives a good 
draught for melting large quantities of bronze in a short 
time. This shop can deal with about 40 tons of aluminium 

r day, in the shape of ordinary commercial notched 

ar, half-round stick for steelmakers, slabs for rolling, 
tube billets for drawing, wire billets both round and 
shaped for various purposes. When — the metal, 
it is sometimes necessary to add a little cryolite or some 
similar flux for assisting in the liberation of the impuri- 
ties, which then rise to the surface as scum. These re- 
fining furnaces are fired with soft coke, because alu- 
minium does not require such a high temperature as is 
necessary for bronze. The scum taken from the top of 
the pots is again remelted very slowly, in order to recover 
all the aluminium ; it then forms a whitish powder, con- 
taining practically nothing but the cryolite and some 
carbon, and being quite suitable for use in the Héroult 
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reducing cell, is sent back to Foyers for further employ- 
ment. An overhead travelling crane is used for lifting 
the ingot moulds and pots. Experiments have been made 
in casting slabs and billets with a side runner, which 
seems to offer certain advantages. 

Foundry.--The principal building, which was origin- 
ally intended by the Cowles Syndicate to be an engine 
and dynamo house with outside boilers, is 200 ft. long by 
65 ft. wide and 20 ft. high under the principals. A por- 
tion of this is now used as a foundry, and contains 
two large core ovens, each 16 ft. by 23 ft., having a door 
14 ft. by 10 ft. high, fired with coke fires under the 
floor ; a cupola; two series of crucible furnaces to hold 
500-lb. pots; and two travelling cranes, sufficient to 
handle weights up to 15 tons, which, so far, have been 
sufficient for all the foundry work up to bronze castings 
of 5 tons weight, and aluminium castings of 2 tons. A 
considerable extension of the plant is contemplated. 


In making bronze castings, the metal is not poured | 
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in diameter by 20 in. in width; one pair 14 in. in dia- 
meter by 20 in. in width ; one pair 14 in. in diameter by 
30 in. in width; and a new pair of friction rolls 22 in. 
in diameter and 60 in. wide is in process of erection. 
All are driven by gearing from a horizontal tandem 
compound condensing engine put up in 1896. This 
engine runs at 60 revolutions per minute, and has cy- 
linders of 21 in. and 40 in. in diameter and 40 in. stroke, and 
is capable of driving still more machinery. The steam is 
supplied by a Lancashire boiler 84 ft. in diameter and 
30 ft. long, placed at the side of the house. The driving 
gear consists of helical tooth wheels, 12in. wide and from 
6 ft. to 9 ft. in diameter, driving the rolls at about 10 
revolutions per minute. The 14-in. rolls are both fitted 
with a friction wind by Messrs. Jones, of Birmingham, 
with which strips as fine as 0.0005 in. have been success- 
fully rolled toa length of from 60 ft. to 90 ft. 

The rest of the plant required in a rolling mill is also 
contained inthis building. It includes a guillotine shear- 
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straight into the mould in the usual way of casting iron, 
but into a runner box, or for a large casting into a number 
of runner boxes, having holes in the bottom corresponding 
with the gates of the casting. During the time the metal 
is being poured into the runner box, these holes are filled 
With iron plugs until all the metal is in the runner box ; 
the plugs are then taken from the holes, so that the metal 
runs into the gates of the casting from the bottom of the 
Tunner box, and leaves the scum behind in the box, or in 
the top of the gates. In making castings of aluminium, 
it 1s not sufficient to use runners of the same size as those 
usually employed in making brass and iron castings. As 
the shrinkage of aluminium is about three times the 
shrinkage of ordinary gun-metal, a considerable amount 
of trouble is experienced if the runners and risers are not 
large enough to allow the casting to continue to be 
ed during its shrinking. 





a alias Shop. — The rolling shop measures 130 ft. 
y 60 ft., and is covered with a weaving-shed roof 
having a north i 


ing machine for }-in. plates, 84 ft, wide, a crocodile 
machine for plates up to 1 in. thick, two circular cutters, 
one for the manufacture of disc blanks 9 in. to 24 in. in 
diameter up to 148.W.G. or 0.085 in. thick, the second 
up to 4 ft. in diameter and 3 in. thick, which are sold for 
stamping purposes; a steam hammer, for closing the 
grain and for strengthening alloys before they are rolled 
into sheets, is in an adjacent building. A press is also 
being prepared for punching discs up to 12 in. in diameter. 
Two annealing furnaces, or muffles, one of which is shown 
in the diagrams 13 to 15,* are also provided, 5 ft. by 12 ft. 
and 74 ft. by 14 ft.; these are a most important item in 
the plant for either rolling or pag om ge metal. Slabs 
24in. wide by 1}in. thick are broken down hot, after 
being heated in the muffle; they are afterwards again 
heated when necessary between the successive | to 
reduce them from 1} in. thick to} in. Most of the rolling 
itself isdone cold ; and in some cases, especially when very 
= aluminium is? used, even the breaking down can 


: | light. At present it contains two| done cold. Connected with the rolling mill is a pickling 
Pairs of rolls 18 in. in diameter by 42 in. in width ; one | ——___ ea 
pair 18 in, in diameter by 48 in. in width ; one pair 18 in, ' * These 


diagrams will be published in a subsequent issue. 





shop containing tanks 12 ft. by 3ft., charged with caustic 
soda, water, nitric acid, sulphuric acid, &c. ; the pickling 
process has to be carried out whenever a good polish is re- 
quired on the finished sheets, while it is also equally 
adapted when a matt surface is desired. 

_ Fitting Shop, Testing Machine, and Laboratory.—The 
pis shop is subdivided into several buildings, and is 

rovided with a quantity of ordinary lathes, circular and 

and saws, a nicking machine, shaping machine, and a 
number of small presses for cutting blanks out of sheet 
metal. In another building next to the rolling mill there 
is a cold saw to cut metal 20 in. thick, especi ly used for 
cutting heads off aluminium-bronze castings which cannot 
be handled or cut up in any other way. If the bronze is 
made hot, it can be forged into any shape. Most of it 
has a tensile breaking strength of 30 to 35 tons per square 
inch, and it is useless trying to handle the heads in any 
other way than by sawing. 

The Milton Factory contains also a 30-ton Wicksteed 
testing machine, in which the different bronzes and light 
aluminium alloys are constantly being tested. There is 
also a chemical laboratory, in which the sample tappings 
from the furnaces at Foyers are analysed and records pre- 
served, so that the purity of any particular delivery can 
always be ascertained. The whole works are lighted elec- 
trically from two dynamos; and a motor is kept ready for 
occasional assistance in driving the machinery. 

Working of Aluminium.—With certain limitations, im- 
posed by the chemical and physical peculiarities of the 
material, aluminium can be worked much like the other 
industrial metals handled at the present day. It is best 
melted in sand or in iron crucibles without the addition of 
any flux, at a temperature not greatly exceeding its melt- 
ing point 655 deg. Cent. = 1210 deg. Fahr. On a larger 
scale, the operation can be carried out at a dark red heat 
on the bed of a reverberatory furnace lined with basic 
magnesia bricks of good quality. In casting, special pre- 
cautions must be taken to allow for the = shrinkage 
during cooling. The moulds should have large risers and 
seman of vents. They are preferably cooled from the 

ttom upwards to enable the gases to escape. Slabs for 
rolling must be cast in closed ingot moulds with a perfect 
machined internal surface, which is coated all over with 
graphite and water ; the moulds must be very hot, and the 
castings cooled quickly in very cold water to make them 
soft. Aluminium can be forged hot or cold ; preferably 
at a temperature which causes a hard wooden stick to 
smoke when pressed against the metal. In comparison with 
other metals it ranks third in order for malleability and 
sixth for ductility ; sheets have been hammered as thin as 


<_< in., and wire can be drawn down 3}, in. in diameter. 


No lubricant should be used for rolling; and the alumi- 
nium requires frequent annealing at a low red heat just 
visible in the docks In bemages ~ the edge of the tool 
soon becomes blunt, unless only small cuts are taken ; 
the cutting speed should be high, and both tool and 
metal should lubricated with turpentine or petro- 
leum. Filing is best done with single-cut files, be- 
cause cross-cut files rapidly become choked. in- 
ning is easy on wooden or metal forms, the best lubri- 
cant being stearic acid dissolved in turpentine. Alu- 
minium can be stamped or pressed, hot or cold, either 
dry or with soap water for heavy work and with tallow for 
small goods. Frosting is effected by dipping the articles 
for a few seconds in a hot 10 per cent. solution of caustic 
soda containing about 24 per cent. of common salt till the 
surface turns black, then brushing in cold water, and 
dipping in strong nitric acid till the metal becomes white 
again, and finally washing and drying in sawdust. This 
process is desirable before aluminium surfaces can be effi- 
ciently painted or enamelled. For polishing, a mixture 
of olive oil and rum is used, or emery and tallow, fol- 
lowed by rouge and turpentine. Burnishing is done with 
bloodstone or steel dipped in rum and oil, or in a solution 
of borax containing a little ammonia. To engrave alu- 
minium, the plate must be coated with stearic acid and 
turpentine, or with rum and oil as before ; if this be not 
done, the graver slips continually. 

Alloys of Alwminiwm.—Among binary alloys especially 
it has been found that, as the proportion of the two in- 
gredients becomes more and more me the products 
lose their valuable qualities, and that the industrial alloys 
may be broadly separated into two kinds, namely, 
“light” alloys, containing 90 to 99 per cent. of aluminium 
with 10 to 1 per cent. or even less of some other metal or 
metals; and ‘‘ heavy” alloys containing 1 to 10 per cent. 
of aluminium with 99 to 90 per cent. of the other com- 
ponents. They can therefore be regarded either as pure 
aluminium strengthened by the addition of some other 
metal, or as one of the older metals improved physically 
and chemically by the addition of aluminium. con- 
siderable amount of attention has consequently been 
devoted at Milton to the preparation of different sorts 
of alloys, some of which may be briefly referred to. 

Light Alloys of Aluminiwm.—In its purest form alumi- 
nium is very soft, and not of great service in those arts in 
which much rigidity and strength are required. For this 
reason a metal containing only 98.5 to 98.8 per cent. of 
aluminium, the impurities being silica and iron in almost 
equal proportions, is preferred to metal of 99.6 per cent. 

urity. 

. One casting alloy, having a specific vity of 2.9, is 
largely used just now and is known as “No. 6.” Its com- 
position is still kept secret. It has been found to produce 
remarkably clean castings, which — very little 
machining to finish up; it takes a high polish, and so 
far has given complete satisfaction. Another alloy is 
‘No. 4,” which contains nothing but aluminium and a 


be | small proportion of copper ; it is not one of the materials 


generally recommended, though it has some good quali- 
ties. There isa strong suspicion that when aluminium 





is alloyed with copper galvanic action is set up between 
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the two, especially when the alloy is exposed to salt water; 
therefore this is not recommended in any quantity for out- 
side positions. The two alloys particularly recommended, 
as among the best yet made, are called ‘‘ Wolframinium ” 
and ‘‘Romanium.” These are both ternary alloys, and next 
to the aluminium, tungsten is the leading pores in 
each. In one of them copper is present to a small extent, in 
the other nickel; and both have given astonishing results 
as regards strength and elongation. Samples of rolled sheet 
or rods made of these alloys have shown as much as 20 
to 22 tons tensile strength per square inch with 5 to 10 
per cent. elongation in 4 in., which is remarkable when 
the low specific gravity of the material is taken into con- 
sideration. The above are all so-called ‘‘ light” alloys, 
that is, alloys containing a preponderating percentage o! 
ae with only a small quantity of another metal or 
metals. 

Heavy Alloys of Aluminium.—There are many ‘‘ heavy” 
alloys of aluminium, in addition to the well-known 
bronzes ; some of these have not yet reached the develop- 
ment to which their valuable qualities entitle them, and 
which they will ultimately attain when better appre- 
ciated by mechanical engineers. Aluminium-bronzes are 
undoubtedly superior in strength to most of the copper- 
tin bronzes now in use ; and they are especially suitable 
for marine engineering. Propellers of aluminium-bronze 
have been successfully made for most of the 26 and 30-knot 
torpedo catchers; also a large number for the French 
Government. The two classes of bronze most frequently 
employed are marked R3 and R 4; the difference between 
them is simply in the proportion of aluminium they con- 
tain. The following tests show their maximum, mini- 
mum, and mean breaking loads and elongations : 


Breaking Load. Elongation. 
Tons per Sq. In. Per Cent. in. 2 In. 
Mark. Max. Min. Mean. Max. Min. Mean. 
R3 43.7 39.6 41.8 13.00 6.50 9.75 
R4 36.6 30.8 34.0 35.00 15.50 23.30 


agreeably with which R 3 has a guaranteed tensile strength 
of 35 tons per square inch, with 25 per cent. elongation in 
2 in.; and when cast R 4 breaks at 40 tons per square inch, 
with 10 to 12 per cent. elongation also in 2 in. They have 
the advantage of being considerably cheaper than other 
bronzes, and are easily employed for any foundry work 
without special appliances or tools. 

Uses of Aluminium.—The principal uses of aluminium 
are too many to be enumerated. The properties of the 
metal are so akin to those of copper and brass that, 
broadly speaking, aluminium, or one of its light alloys, 
should to a large extent replace both copper and tin, and 
also nickel or German silver. Such a change would be 
followed by various advantages to all concerned. Not 
only would there a considerable reduction in the 
weight of the articles, but they would not tarnish or turn 
black on exposure to air. The cost should be the same, 
if not actually lower, inasmuch as, bulk for bulk, alu- 
minium is already cheaper than copper or tin; and its 
price will continue to fall as the demand increases. One 
field, however, remains, which copper is bound to main- 
tain as its own, namely, the construction of insulated 
electrical conductors. Experiments have already been 
made on a large scale with bare conductors of aluminium 
for telephones, &c.; and the British Aluminium Compan 
are using it in this manner at their Foyers works wit 
perfectly satisfactory results, its conductivity, weight for 
weight, being double that of copper. But when the mains 
have to be insulated copper is absolutely unapproachable, 
on account of its greater conductivity volume ce volume, 
which is 165 per cent. of that of aluminium. Besides the 
advantages set forth above, aluminium is not poisonous, 
and is pre-eminently adapted for the manufacture of 
cooking utensils. On the other hand, tin ware is not par- 
ticulary cheap in the long run, for it is constantly wearing 
out ; cast iron is heavy and brittle; and copper requires 
to be frequently re-tinned in order to avoid all danger to 
health. Inasmuch as an aluminium saucepan costs no 
more in the first instance than a copper one, weighs much 
less, is perfectly innocuous, and does not periodically 
need a fresh inside, it is not surprising that the employ- 
ment of aluminium in kitchens and canteens is spreading 
rapidly. 

A steady demand for aluminium is springing up in 
various kinds of printing processes, as well as in litho- 
graphy. The metal appears to answer admirably for the 
construction of rollers used in calico printing ; and when 
its surface is properly prepared, it is also capable of re- 
“wypine the ordinary lithographic stone. It can easily 

» imagined that, instead of having cumbrous and heavy 
stones, which can be printed only on special slow-running 
“‘litho” machines, it is far better and cheaper to use 
thin sheets of a metal which can be bent into a circular 
form and printed on rotary presses. 

Bicycles of all kinds, electric light fittings, chains, 
bridles, stirrups, surgical instruments, sextants, and other 
scientific apparatus, keys, cigar cases, pen and pencil 
holders, toilet articles, plates and dishes, spoons, forks, 
frames, name-plates, door furniture, hat and coat 
boot trees, fire engine fittings, business and visiting ale 
photographic cameras, &c., are a few of the things that 
are being daily made in aluminium by various firms ; and 
all these articles should be sold at the same price as if 
they were compc of brass. 

here are other instances where aluminium should eco- 
nomically replace commoner metals than copper or brass. 
Wherever a great deal of deadweight has to be continually 
moved about, the cost of motive power, for which there is 
ae m no return, is serious ; and if this unremunera- 
tive weight can be reduced to one-third its present 
amount, in the course of a year or two the saving in power 
will more than compensate for the greater initial outlay. 
Thus frames for cabs and motor cars have already been 


made in aluminium ; and though in England experiments 








have not yet been tried in thisdirection, aluminium railway | peculiarity of these boats lies in the interchangeability 


carriage frames are under review in France. Especially 
for motor cars there should be a me a field here for 
aluminium. A further demand for the metal will be 
brought about by its introduction into the military ser- 
vices. All parts of the soldier’s equipment have practi- 
cally been made already in aluminium, such as mess tins, 
water bottles, buttons, helmets, parts of rifles, cartridge 
cases, fittings for guns, tents, horse-shoes, portable 
bridges, &c. Nothing much has yet been done in Eng- 
land in this direction, but it is well known that Conti- 
nental armies, notably that of Germany, are employing 
aluminium on a large scale. ve 

One of the largest uses to which aluminium has been 


f | applied is in metallurgy, where its valuable metallurgical 


roperties were discovered and utilised. It is common 
Eaoclilies among steelmakers that ingots often turn out 
at the top ; and when particularly good ingots are 
required, the faulty portion is cut off and melted over 
in. By the introduction of a very small proportion of 
aluminium to iron, steel, or brass, either in the mould or 
in the ladle, the founder can be = certain that the 
ingots will be solid all through. hen used in this way, 
aluminium has the peculiar virtue of instantly liberating 
all the gases contained in the metal, and of keeping it 
fluid for a longer period, so that by the time the casting 
solidifies, the gases have had an pita ren A to escape. 
In almostall steel works, and in all the principal foundries, 
aluminium is now being employed ; and reports from some 
of these state that the result is a reduction in the wasters 
by 80 or 90 per cent. In this case aluminium does not 
actually replace any other metal, but by its own special 
ualities is useful as a means of improving physically and 
chemically some of its older rivalsand friends. = 

Aluminium in Shipbuilding.—The use of aluminium in 
shipbuilding is growing rapidly, on account of the almost 
inestimable advantage of its great saving in weight. 
Four or five years ago a small canoe was made on the 
Thames of two sheets of aluminium stamped and riveted 
together. In 1892, Messrs. Escher Wyss, of Zurich, 
constructed a small launch entirely of aluminium, driven 
by a naphtha motor; and in the following year they 
built for Mr. Nobel another larger vessel,* which has 

n in use ever since, and is now on one of the Swedish 
lakes. During 1894 and 1895 the author had on the 
Thames between Windsor and Maidenhead a similar 
vessel, which is now at work at Foyers. A much more 
ambitious attempt was made by Messrs. Yarrow in 1894. 
By request of the French Government they built of 
aluminium the whole of a second-class torpedo-boat+ 
60 ft. long by 9 ft. 3 in. beam. This boat weighed in 
full working order, but exclusive of armament, only 
9} tons; and attained during a run of two hours, carrying 
a load of 3 tons, and with engines indicating about 300 
horse-power, a mean speed of 204 knots—an advance of 
34 knots over all previous records. Several yachts, in- 
cluding the Vendenesse, were also constructed at the same 
time; but they do not seem to have been a real and 
permanent success, owing probably to the adoption of an 
unsuitable metal. As pure aluminium was not strong 
enough alone, it was thought better to use an alloy con- 
taining about 6 per cent. of copper in the construction 
of some of these boats. This alloy possesses a tensile 
strength of 14 tons per square inch; but, as already stated, 
this material is absolutely untrustworthy in sea water, 
owing to the rapid corrosive action set up between its two 
ingredients. Moreover, although nobody would dream 
of employing any other metal than copper for plating sea- 

oing vessels unless it were afterwards painted, aluminium 
a always been used bare, which the author considers a 
mistake. If the aluminium had been protected from 
direct contact with the water, it would have lasted much 
better. Unfortunately, this comparative failure has ma- 
terially discouraged the adoption of aluminium in ~~. 
building ; and although it is now well recognised that the 
pure metal, and several of its alloys which do not contain 
copper, stand the action of salt water better than iron or 
aad, cate time is likely to elapse before these premature 
tests are forgotten. Eventually, however, when further 
experiments have been carried out, there is no reason 
why a suitable alloy should not be adopted, which, when 
properly used and protected from direct contact with 
sea water, would resist corrosion as a as the 
majority of materials now employed in shipbuilding. 

hese remarks refer only to the keel and other parts of 
the vessel below water, and chiefly to such craft as are to 
navigate the open seas. 

For all internal work aluminium is perfectly safe; and 
it is specially suitable for adoption in the Navy, where 
the presence of wood and other inflammable material 
should be discouraged as much as possible, lest it lead to 
fires during action. In all boats sailing on fresh or 
inland waters the corrosion is less ; and when portability 
is desired, as in the case of expeditions to little-known 
parts of the world, even if the aluminium do suffer 
corrosion, this is of trifling moment in comparison with 
the advantage of smaller weight to be transported. For 
instance, Messrs. David White, of Glasgow, have recently 
constructed an 18-ft. boat for a party going to Klondyke, 
weighing only 1} cwt., which is kali com of 
aluminium, even to the rivets, nails, bolts, and nuts. 
It is made in sections which k into one another ; and 
the whole can be put intoa box. Messrs. Forrestt and 
Son, of Wivenhoe, have also furnished a flotilla of two 
launches and a barge, for Major Gibbons’ Trans-African 
expedition which started in May. The vessels are built 
in sections on the Hodgetts —- each piece measur- 
ing about 6 ft. 6 in. by 3 ft. 9 in. and weighing less than 
120 Ib., so that two natives can easily carry one between 
them by means of oars on their shoulders. The chief 
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of the 20 sections composing the fleet. The different pieces 
can be put together in a variety of ways, forming three 
separate boats of such sizes as may most convenient 
at the moment. It is possible to have either two 26-ft. 
launches and one 224-ft. barge ; or one 444-ft. launch and 
two 15-ft. barges ; or one 37-ft. launch, one 223-ft. barge, 
and one 15-ft. barge, &c. One launch is fitted with an 
awning, the other carries a mast and sail. 








NARROW-GAUGE RAILWAYS, TWO FEET 
AND UNDER.* 


By Mr. Lestiz 8S. Rosertson, of London. 


THE circumstance that the members of the Institution 
are to have the opportunity, through the courtesy of 
Sir Arthur Percival Heywood, Bart., of inspecting 
an interesting example of a very narrow-gauge line, for 
which all the details, mechanical and otherwise, have been 
carefully thought out by its designer, and the coincidence 
that this meeting of the Institution is being held under 
the presidency of one of the leading locomotive engineers 
of this country, render the present a favourable oppor- 
tunity for bringing before the Institution some facts in 
connection with this class of light railways. The whole 
subject of light railways cannot treated within the 
limits of the present short paper, which is confined to 
narrow-gauge railways of 2-ft. gauge and under, although 
the author is personally of opinion that the circumstances 
which would justify the adoption of a gauge under 2 ft. 
must be of an exceptional character. Comparatively few 
engineers realise the ——. of narrow-gauge railways, 
prey saving that can be effected by their adoption when 
applied to large industrial undertakings. Several cases 
have come under the author’s notice where the judicious 
adoption of light narrow-gauge lines, such as those dealt 
with in this paper, has resulted in considerable financial 
benefit to those concerned in them. 

Reasons for Adoption.—Narrow-gauge lines of this class 
may be roughly divided into two categories: first, where 
the work to be done is of a permanent and constant 
nature, enabling the line to be laid down as a fixture ; 
and second, where the work is of a temporary character. 
Under the first head might be included lines for industrial 
purposes, and the ordinary permanent light narrow-gauge 
railways; under the second head, military lines, con- 
tractors’ lines, and so forth. 

These little railways enable materials to be transported 
from one place to another with a minimum expenditure 
of power and money ; but it must be borne in mind that, 
like every other mechanical appliance, in order to be 
efficient, they must be properly designed for the purposes 
they have to fulfil, and must not be a heterogeneous 
collection of rolling stock picked up at random, nor be 
treated as a ee line on a small scale. The 
reduction effected in the power necessary to move any 
weight is clearly illustrated by the following figures, 
which represent a fair approximation to the power 
necessary for | a load W: Ona bad road 0.1 W ; 
on a good road 0.03 W ; on rails 0.006 W. These figures 
show that on a level about five times the “spted required 
for traction on rails is necessary to draw the same weight 
on a good road, and nearly 17 times on a bad road. 

Another formula gives the following results, where a 
load of 1320 lb. drawn by a horse on a lena country road 
is taken as unity: 


TaBLE I.—Loads Hauled by One Horse. 





| 
| Country | Metalled 
| Road. | Road. 





~- = Tramway. 
Level .. - 1.0 3.3 16.7 
Up 1in100 .. 0.56 9.4 5.4 
Up 1 in 50 0.7 is 3.5 
Up 1in 20 0.5 0.9 1.3 


Advantages.—The heavy expense of cartage over bad 
roads, and of plank and barrow work, is in itself a suffi- 
ciently strong argument for the adoption of rails, more 
particularly if the work has to be done rapidly ; and yet 
it is surprising to notice how slow is the appreciation of 
the facilities afforded by the adoption of light railways. 
A narrow-gauge light railway should be viewed as a 
mechanical appliance for carrying out work which, no 
doubt, can done, and is being done, by inefficient 
mechanical appliances, but at greatly enhanced cost. 
The same arguments which have led to the substitution 
of labour-saving appliances, machine tools, &c., in place 
of manual labour, apply with equal force to light rail- 
oo should ultimately lead to their more extended 
option, 

Disudvintages.—The principal disadvantages associated 
with narrow-gauge light my a lie, no doubt, firstly in 
the difficult question of the break of gauge, entailing as it 
does transhipment, which will be dealt with later on ; 
and, secondly, in their comparativly small carrying capa- 
city and low speeds. Moreover, should the traffic increase 
to any large extent, the light line might ultimately have 
to be ee by a standard-gauge railway ; this point 
will be dealt with under the financial aspect of the ques- 
tion. 

Gauge.—When the adoption of a light railway is under 
consideration, one of the most difficult questions that has 
to be decided is that of the most suitable gauge. Narrow- 
ing the gauge reduces the cost of construction, but at the 
same time reduces the carrying and earning capacity of 
the line. Widening the gauge improves the carrying 
capacity and the passenger facilities of the line, but in- 
creases the cost of construction. The selection of the 
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most suitable gauge must, therefore, be largely deter- 
mined by financial considerations. Again, the gauge has 
a considerable influence on the aeet ; but in most in- 
stances the circumstances which warrant the adoption of 
a narrow-gauge light line are such that speed of transit is 
not of cardinal importance. The number of different 
auges which are at present being put forward for light 
te is detrimental, in the author's opinion, to the general 
extension of these lines; and steps should be taken to 
settle upon one, or at most two, standard gauges, when 
the ordinary 4 ft. 8} in. gauge has to be departed from. 
The following particulars of railways under 2 ft. gauge 
may be of interest : ‘ 

Duffield Bank Railway.—Under the circumstances of 
the present meeting of the Institution, it is natural that 
the first examples should be the Duffield Bank and Eaton 
Hall railways. The problem that Sir A. Percival Hey- 
wood set himself to solve was to determine the narrowest 

auge that could be adopted consistent with efficiency, 
or dealing at the lowest cost with an annual traffic of 
about 5000 tons. : : 

The Duffield Bank line is of 15-in. gauge, and was laid 
in the first instance with 14-Ib. rails; but this weight has 
subsequently been increased to 22 1b. per yard, and the 
sleepers have been increased trom 5 in, by 2 in. by 2 ft. 
to 6h in. to 2} in. by 3 ft., being spaced 18 in. to 2 ft. 
apart. There is a timber viaduct 91 ft. long and 12 ft. to 
21 ft. high, costing 12. per yard. he experimental 
portion of the line is arranged in the form of a figure 8, so 
that experimental runs of considerable duration may be 
made. The curves and ients on the line are sharp 
and steep. The locomotives embody several features of 
interest, more particularly the arrangements adopted for 
a flexible wheelbase, and for allowing the connecting-rod 
brasses to turn in the straps. The rolling stock consists 
mainly of small wagons, having a platform 24 ft. by 5 ft., 
to which can be fitted wooden sides or rims 8 in. deep, so 
arranged that they can be placed one on the top of another 
to any desired height. e@ passenger cars are wonder- 
fully roomy, considering the gauge ; they include a small 
dining car for eight persons, and a sleeping car. 

The Eaton Hall line, built by Sir A. Percival Heywood 
for the Duke of Westminster, 1s also of 15-in. gauge, and 
similar to the Duffield Bank Railway. It is 44 miles 
long, and cost, including rolling stock, 1309/. per mile. 

Darjecling Railway.*—This line is of 1 ft. 11} in, gauge, 
51 miles long, situated in the Himalayas. The average 
gradients are 1 in 29, with 70 ft. curves. It rises 6,600 ft. 
in 40 miles. The line was laid in the first instance with 
30-lb. rails, but where renewals have been necessary 40-Ib. 
rails have been substituted. The cars have a tare of about 
one ton, and carry a load of 3 tons on wheels 18 in. in 
diameter. The capital cost of the line was about 4000/. 
per mile, due largely to the hilly nature of the country ; 
the receipts amount to 750/. per mile per annum, and 
yield a profit of 8 per cent. 

Pithiviers Railway.—The Pithiviers line, of 60 centi- 
metres or 1 ft. 114 in. gauge, is a purely agricultural line, 
constructed by the Decauville Company for the carriage 
of beet in France. It is 19 miles long, and is laid along 
the side of aroad. 19-lb. rails were originally employed, 
but these are gradually being replaced with 24-lb. rails, 
when renewals become necessary. The cost per mile was 
about 15507. 

Caen, Dives, and Lue Railway.t—This is also a Decau- 
ville line, of 60 centimetres, or 1 ft. 114 in. gauge, and has 
a general agricultural and pleasure passenger traffic. It 
forms a junction with the Western Railway of France, 
where the narrow-gauge line runs alongside the normal 
gauge. The cost of construction, rolling stock, telephones, 
&c., was 21437. per mile, and the line pays a dividend of 
about 7 per cent. 

Festiniog Railway.—The Festiniog line is perhaps the 
best-known light railway in this country. The initial cost 
was heavy, being about 10,7202. per mile, although the 
gauge is ouly 1 ft. 114in. ; but even under this condition it 
pays a dividend of over 5 per cent. The locomotives em- 
ployed are of the Fairlie a, weighing 24 tons, and 
capable of hauling a load of 20 tons up an incline of 1 in 20. 
The average speed is about 15 miles per hour. 

Military Railways.—The French and German Govern- 
ments have both adopted 60 centimetres or 1 ft. 114 in. 
as their standard gauge for military purposes; and the 
German Government has also settled upon this gauge for 
all future extensions of light railways. This ce been 
done in order to obtain important military advantages. 
In the German field-railways the rails weigh 20 lb. per 
a. and both iron and wood sleepers are used; but in 

rance the Decauville system, with the rails riveted to 
the sleepers, has been adopted. The German locomotives 
are of the Fairlie pattern, weighing 15 tons in running 
sar agp: : —s sey of 2 — : “ the pag. 
Stock 1s preferably o ie type. e 2-ft. gauge has 
also been ado ted by the Government as the standard 
narrow gauge for military purposes in India. 

Light Lines in Large Engineering Works.—The use of 
narrow-gauge lines in large engineering works has not 
received the attention it merits. Many of the leading 
locomotive works, such as Crewe, Horwich, Beyer 
Peacock and Co., have complete light railways with 
18-in. gauge. Woolwich Arsenal is fitted with a com- 
plete narrow- auge line, of which the particulars given 
in the _— ix have been kindly furnished by the traffic 
eget Lieut. Leggett, R.E. ere is also a complete 

Ine of 22-in, gauge at Guinness’s brewery in Dublin, of 
which a full description was given by Mr. Geoghegan at 
the Dublin meeting of the Institution 10 years ago.t 
— of the large shipyards have also their light lines ; 
ut, generally speaking, the sums annually expended in 


* See ENGINEERING, vol. Ixiii., page 569. 
t Ibid., vol. lxi., page 295. 
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the transport of material could be considerably reduced 
by the adoption of an efficient light railway. 

Permanent Way.—The construction of the permanent 
way as regards ballast, width of formation, &c., may be 
looked upon as pertaining more particularly to the purely 
civil engineering aspect of the question, and need not, 
therefore, be dealt with here. It must, however, be in 
keeping with the weight of the engines and rolling stock. 
The selection of the most suitable weight of rail is one 
which intimately affects mechanical engineers, because on 
this largely depend the smoothness of running and the 
cost of repairs of the engines and rollin ucing 
the weigh of rail has comparatively 
the first cost, but has a decided influence on the efficiency 
of the line as a whole, and on the expenses of main- 
tenance. The weight of rail should be dependent upon 
the weight per axle, and this latter should be kept as 
uniform as possible. On some existing lines the weight 
per axle is unevenly distributed, to the detriment of the 
permanent way. In the vast majority of cases the weight 
per axle of the carriages and wagons could with advan- 
tage be increased, thereby adding to the carrying capacity 
of the rolling stock and increasing the comfort of the 

nger accommodation ; and the weight per axle of the 
ocomotive might be more evenly distributed. A safe 
and handy rule for light lines is an allowance of 6 lb. to 
7 lb. per yard of rail for every ton carried per axle. 
The question as to whether wooden or metal sleepers 
should be used depends mainly on the country through 
which the line passes, and the conditions under which 
it is working. The author recommends the adoption 
of metal sleepers in all cases, except where local 
circumstances, such as cost and climate, prohibit their 
use. Various methods of attaching the rail to the metal 
sleepers have been adopted, such as riveting, bolting, 
and different forms of clips and other attachments. The 
essential features to be studied are simplicity, rigidity, 
absence of repairs, and cheapness of construction. 

Locomotives.—The construction of locomotives for these 
lines is one of the points that will be of particular interest 
to members of this Institution, from the fact that the 
narrowness of the gauge introduces into the problem of 
their design several difficulties which are absent in larger 
locomotives. Although it is incompatible with the scope 
of this short paper to enter at any great — into par- 
ticulars of design, the following points may be noted: It 
is always desirable to have more than four wheels even in 
the lightest engines, as it is found that locomotives having 
only four wheels are more destructive to the road than those 
with six or more wheels. This point has been emphasised in 
the instance of the Duffield Bank line on which a six- 
wheeled locomotive is in use, as against a four-wheeled 
locomotive on the Eaton Hall line, the four-wheeled loco- 
motive being found much more destructive to the road. 
The speed required on light railways is usually not 
great, and this should be borne in mind when the pro- 
portions of the locomotives are being decided. Their 
tractive power must ic peony Bley A with the design ; 
the examples in Table II. may be of interest : 


TABLE II.—Proportions of Locomotives in Use. 
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Tn eC 2 ern ea te ae 
|a|a| #8] & |lges| 3 
Name of Railway. | & s | a | S$ len! & 
13|/81¢| (Bee 3 
|e @1lé\ a es 
Weight ofrailslb.p. yard 20 264 | 30 | 40 30 
Gauge of railway..ft.in. 2 0/2 0/2 0/2 0,1 6 1 6 
Diameter of cylinders in.; 84 3 11 5 7 
Stroke of cylinders ,,| 11} | 12} | 1 1a::| 6} 48 
Diameter of coupled | 
wheels .. .-f&.in.§ 2 0/2 1/2 8)2 2/1 4} 2 
Rigid wheelbase + 80/4 7\;5 4);5 6)/2 9 
Coalcapacity .. cwt. 25 30 12 
Water capacity .. gals. 760 | 900 | 3 600 25 | 
Weight of engine in 
working order.. tons 8} 13 144 | 133] 375 8 
Tractive force Ib.' 2240 | 3360 | 3443 | 5000 | 
Gross load hauled (ex- | 
clusive of engine) : | 
up 1 in 30 tons 61 92 98 137 | 
OR erAOL <> est (ODE | aoe 148s | ORG 30 
Jae 16 25 27 37 | 
Radius of curves round | 
which engine will pass! 
freely a | 49 82 70 70 | 


ty | | | | 


Light railway locomotives have a greater tractive power 
in proportion to their gauge than standard-gauge locomo- 
tives ; and as the curves on light lines are usually sharp, 
the wheelbase must necessarily be more flexible and also 
shorter. 

Carriages and Wagons.—The rolling stock must natur- 
ally be of various kinds, for meeting the different condi- 
tions itis required to fulfil. Carriages may be made more 
roomy than would perhaps be — at first sight. 
Comfortable first, second, and third class carriages, hold- 
ing up to as many as 30 passengers can be provided. 
Bogie stock for passenger traffic is always to be preferred, 
on account of the greater smoothness of running. The 
design of the wagons must depend on the class and 

uantity of goods to be conveyed. One great point in 

avour of light railways over those of the standard gauge 
is the low tare of the wagons, amounting in many cases 
to less than one-third of the carrying capacity of the 
wagon. This is an important point, use it means a 
larger proportion of paying load for the gross load hauled, 
of which the saving effect is felt throughout the entire 
life of the railway. The breadth and capacity of narrow- 
gauge rolling stock are much greater in proportion to the 
gauge than they can be in the standard faa rolling stock. 

Break of Gauge and Transhipment.—In the vast majority 
of cases, a gauge of 2 ft. or under must necessitate the 
transhipment of goods, if the smaller line is working 


4 stock. 
ittle influence on | d 





in conjunction with a standard-gauge railway. Much has 
been written on this subject ; but it is sufficient here to 
remark that, as a rule, too much importance has been 
attached to transhipment, and that, if thoroughly looked 
into, it will not be found to be so serious a difficulty. 
The cost does not usually exceed 1d. or 2d. per ton; 
and in many cases mechanical devices are provided for ob- 
viating any actual transhipment of the goods themselves. 

Financial Aspects.—Light railways are only a means to 
an end ; and the best design is that which will enable 
the end to be attained in a thorough and efficient manner 
and at the least possible cost. It is no good puttin 
own an expensive standard-gauge line, if the expec 
receipts per mile will not warrant a capital expenditure 
of more than 2000/. or 25007. per mile. If the transport 
of material costs 1s. per ton-mile, a considerable uc- 
tion can be effected by a narrow-gauge line, for which 
the necessary initial a will be more than compensated 
by the saving effected. In one instance with which the 
author has had to deal, the substitution of a light narrow- 
gauge railway to perform the work previously done by 
a and manual labour reduced the cost per ton from 
1s. to 5d. 

Conclusions.—The use of narrow-gauge light railways, 
the author is convinced, has not always received the 
attention it merits at the hands of mechanical engineers 
who are responsible for the equipment and conduct of 
large works; and large sums are annually expended in 
the — of material by inefficient, slow, and expen- 
sive methods. Furthermore, a great deal of the pre- 
judice that exists in this country against light narrow- 
gauge railways is due to ignorance, which would disappear 
if such railways were properly designed to meet the re- 
quirements of each case, when they would form a most 
efficient means of transport. Lastly, the main considera- 
tion influencing the adoption or rejection of light railway 
schemes is financial ; and no general hard and fast rules 
can be laid down, each case having to be considered and 
dealt with on its own merits. In submitting these few 
remarks to the members of the Institution, the author 
wishes it to be clearly understood that he does not advo- 
cate the general adoption of gauges under 2 ft., nor is the 
a paper intended to deal with the subject in an ex- 

austive manner. 





APPENDIX. 

Woolwich Arsenal Shop Railways.—The Royal Arsenal 
at Woolwich possesses probably the most complete system 
of shop railways to be found in any engineering works in 
the country. It serves to connect 400 acres of shops, store- 
houses, magazines, and dépéts, between which there must 

ready and efficient means of communication. These 
railways comprise about 55 miles of line, of which about 
30 miles are of 18-in. gauge, and the remainder of 
4 ft. 84 in. and 18 in. combined, in order that the traffic 
from the main standard-guage railways may be dealt with 
as far as possible without transhipment. There are 36 
locomotives of 18-in. gauge, nine of 4 ft. 8hin., and a 
special Hornsby-Akroyd oil locomotive for use in the 
neighbourhood of magazines and other dangerous places. 
The rolling stock consists of about 1000 vehicles, of which 
two-thirds are for the 18-in. gauge and the remainder for 
the 4 ft. 8} in. The arsenal is served by a main narrow- 
gauge line worked similarly to the inner circle of the 
etropolitan and Metropolitan District Railways, with 
branches to the outlying groups of stores. The whole 
system is divided up into six sections, with a complete 
service of trains, telephonic communication, traffic 
manager's office, and n staff. A truck can be 
supplied to any shop, loaded there, taken to the junction, 
and thence by the main line to any other section, and so 
to its destination in one hour from the time of its requi- 
sition. The number of trucks passing daily over the 
main narrow-gauge line averages about 400, or, say, 2000 
tons, exclusive of any special coal traffic, and of the 
shifting of material inside the shops themselves. There 
is a regular half-hourly passenger service on the narrow- 
gauge main line with stoppages at j-mile intervals. In- 
cluding depreciation of plant and its proportion of per- 
manent-way repairs, it is calculated that this one train 
effects a saving of 4507. perannum. A regular workmen’s 
train service on the same line represents a daily traffic of 
3200 passenger miles, and costs about 200/. per annum. 

Locomotives. — Four classes of locomotives of 18-in. 
gauge are in daily use: (1) Heavy and powerful narrow- 
auge main-line engines built by Hudswell and Clarke. 
hese are coupled engines with two axles only, and weigh 
9 tons. They have saddle tanks, and cylinders 7 in. in 
diameter by 18 in. stroke; they work smoothly round 
curves of 50 ft. ius, and can, if necessary, go round 
35-ft. curves. (2) Tank engines, with cylinders 7} in. in 
diameter by 12 in. stroke, having four wheels coupled and 
a trailing bogie, built by Bagnall. The weight on each 
driving wheel is 8500 1b., and on the bogie a total of 
6000 lb. These engines are found to be rather apt to 
ment not being entirely 


’ 


leave the rails, the ie arran 
satisfactory for the work. (3) Four-wheel — saddle- 
tank —— elgione 14,000 lb., with cylinders 6 in. by 
10 in., built by Manning and Wardle, are found most 
useful for shop work. (4) Bagnall’s Ajax engines, built 
specially for the War Office and to their designs. 

The Hornsby-Akroyd locomotive is of 84 brake horse- 
power, and burns about 1 gallon of common petroleum 
per hour when running, ; 

Rolling Stock.—The rolling stock is mounted on four- 
wheel standard cast-iron bogies, and consists of platform 
wagons, upon which are built up ballast trucks, covered 
ammunition vans, &c. The load per axle does not exceed 
4 tons ; that is, a 5-ton load for single-bogie trucks, and 
a 10-ton load for double-bogie wagons. 

Permanent Way.—The rails are all flat-footed. The 
section adopted upon the Indian State Railways, weigh- 
ing 41} lb. per yard, is employed for general use in the 
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shops, and 56 lb. per yard for the main line; and the 
Belgian State Railway section weighing 105 lb. per yard 
is used in places where the weights are especially heavy, 
and where the load may run up to 10 tons per axle. This 
heaviest section is only on the 25 miles of combined 
4 ft. 84 in. and 18 in. gauge. The sleepers are of wood ; 
Jarrah wood is now under trial. At one time tram- 
plates were extensively laid on the 18-in. gauge; but 
they have a detrimental effect on the wheels of the loco- 
motives and rolling stock, and are now being replaced by 
the 41}-lb. rails. 

General Considerations. — While for many obvious 
reasons narrow-gauge lines have distinct advantages for 
shop work, their ability to deal with main-line traffic in- 
wards and outwards should in every instance be carefully 
considered beforehand. In large engineering works where 
heavy weights are dealt with, it may be found economical 
to lay the 4 ft. 84 in. gauge, and use a special rolling 
stock of light and low design. The special rolling stock 
of 4 ft. 84 in. gauge designed for use in the arsenal will 
pass round curves of 75 ft. radius, and is not too heavy to 
move by hand. Furthermore, the clear space that has to 
be left along the centre of a shop is hardly less for rolling 
stock of 18-in. gauge than for that of 4 ft. 84 in. gauge, 
bearing in mind the width of narrow-gauge stock that is 
necessary to carry a heavy load. If a narrow-gauge line 
is adopted in large engineering works, a 2 ft. or even a 
2ft. 6 in. gauge is recommended as simplifying the con- 
struction of the locomotives and rolling stock, and per- 
mitting a more effective and economical use of power ; 
but Lieutenant Leggett is of opinion that in most cases it 
is undesirable to duplicate the gauge, where main-line 
traffic of 4 ft. 84-in. gauge has to be provided. The dis- 
tribution of stores, such as coal, iron ore, &c., he con- 
siders is nearly always best done by stock of 4 ft. 84 in. 
gauge. A saving in cartage and handling can also be 
effected, if goods are loaded and delivered in wagons of 
this main-line gauge. 








CaLLao.—Water and drainage works are about to be 
carried out by the municipality of Callao, at a cost of 
upwards of 60,0007. 





PULLMAN Patace Cars.—The directors of the Pullman 
Palace Car Company have decided to distribute and 
capitalise among the shareholders 5,040,000/., of a sur- 
plus of 5,358,400/. The distribution will be made in both 
cash and shares. A cash dividend of 4. per share will be 
paid in addition to the usual quarterly distribution of 
8s. per share. As the capital of the company is 
7,200,000/., the cash distribution to shareholders will be 
1,440,000/. In October the company will increase its 
capital stock to 10,800,000/., and will give every share- 
holder free one new share for each two shares held by 
him. Thus the shareholders wlll receive a dividend of 
20 per cent. in cash and 50 per cent. in new shares. 





BELGIAN MrEcHANICAL INDuUstTRY.—The report of the St. 
Leonard’s Engine and Tool Company for 1897-8 shows 
that at the date of the balance-sheet (April 30) the orders 
on hand amounted to 76,000/., as compared with 108,000/. 
in April, 1897, when some important contracts were in 
course of execution for the Belgian State Railways. The 
net profit realised in 1897-8 was 14,576/., as compared 
with 12,521/. in 1896-7, and 97967. in 1895-6. The divi- 
dend for 1897-8 is to be at the rate of 2/. per share, as 
compared with 1/, 8s. per share in 1896-7, and 1/. per share 
in 1895-6. The amount paid in wages in 1897-8 was 
24,350/,, as compared with 18,134/. in 1896-7, and 21,0067. 
n 1895-6. 





TaBLeE Bay.—Captain Stephen, port captain of Table 
Bay, states in his report for 1897 that during the year 922 
vessels entered the port, an increase of 32 over the pre- 
ceding year. In aggregate burden there was an increase 
of 194,913 tons, but the number of passengers landed 
showed a decrease of 10,651. During the year a number 
of vessels sustained loss and damage to ground tackle 
while riding at anchor in Table Bay. The urgent neces- 
sity of extending the breakwater without delay is thus 
apparent. Rocket apparatus, in charge of the Royal 
Artillery, is in good working order, al a new lifeboat, 
fitted with every modern improvement, has been ordered 
from England by the 'Table Bay Harbour Board, as well 
as a new and powerful tug for service at the port. The 
need for telegraphic communication with Dassen Island, 
and the establishment of fog signals at Green Point, has 
been frequently oe and Captain Stephen again draws 
attention to the subject. 





Lonpon, Ti_pury, AND SouTHEND Rar~way.—An 
inquiry has been held before Sir Benjamin Baker, by 
direction of the Railway Commissioners, to determine 
the cost of widening the London and Blackwall Railway ; 
and in Sir B. Baker’s report the amount of the claim 
originally made by the Grea: Eastern Railway Company 
upon the London, Tilbury, and Southend has been con- 
siderably reduced. The provisions contained in a Bill 
sromoted in the present session of Parliament, and which 
~ been passed by both Houses without material 
alteration, will afford still greater relief; but the 
additional payments, if any, to be made to the Great 
Eastern Company cannot be definitely ascertained until a 
re-hearing, provided for by the Act, has taken place. 
The London, Tilbury, and Southend Bill of the present 
session authorizes the Tilbury Company to subscribe 
towards the capital and debenture stock of the White- 
chapel and Bow Railway Company. The expenditure 
made by the London, Tilbury, and Southend Company 
upon capital account to the close of June, 1898, was 
3,398,472/., further capital having been expended during 
the first half of this year, to the extent of 33,1602. The 
length of line worked by engines is now 79 miles. 


.moulded, 17 ft. 3 in. 


AN OLD FRENCH WARSHIP. 


THE Ville de Paris, an old French ship of war of 120 
guns, is being broken up. The Ville de Paris was de- 
signed so léng since as 1807; but she was not actually 
launched at Rochefort until 1851. 
built the régime of Napoleon I. collapsed ; the Bourbons, 
who had learnt nothing and forgotten nothing, returned 
and fled ; Napoleon I. reappeared from Elba and came 
down with a final crash at Waterloo; Louis XVIII. 

ed the last few years of his life at the Tuileries ; 
Yharles X. was reduced to an inglorious exile; Louis 
Phili succumbed to asecond Republic ; and the second 
Republic was drawing to a close when at length the 
great ship glided into the sea. The chief exploit 
in which the Ville de Paris was engaged was the 
bombardment of Sevastopol, October 17, 1854, when 
she carried the flag of Admiral Hamelin. Upon 
this memorable day the Ville de Paris received 100 shots 
in her masts and 50 in her hull. Some of the Russian 
projectiles have been met with during her demolition. 
The Ville de Paris was not the first French ~~ of war 
of that name. Another Ville de Paris carried the flag of 
the Comte de Grasse in the famous struggle for the West 
Indies between Rodney and De Grasse, April 13, 1782. 
De Grasse’s Ville de Paris struck to Rodney, and her 
lantern was one of the interesting souvenirs in the fine 
Naval Exhibition at Chelsea. De Grasse’s Ville de Paris 
was one of the French squadron which assisted the 
Americans off Yorktown during the latest phase of the 
struggle between Cornwallis and Washington. The pre- 
sence of a French squadron off Yorktown was one of the 
circumstances which brought about the surrender of Corn- 
wallis, and that surrender virtually involved the abandon- 
ment by Great Britain of her North American colonies. 
The success achieved upon this occasion probably exceeded 
De Grasse’s most sanguine expectations, and induced him 
to try his fortune with Rodney in the battle which de- 
cided the future of the West Indies. At sea, however, 
the superiority of the English once more showed itself, 
and De Grasse sustained a crushing defeat. The long 
delay attending the completion of the second Ville de 
Paris was, no doubt, attributable to the exhaustion of 
France after the Napoleonic wars and the great subse- 
uent vicissitudes of French history. At last, the second 
public succeeded in making the Ville de Paris ready 
for sea ; now the third Republic is breaking her up as an 
old vessel wholly unadapted to the naval requirements 
of the present day. It is not a little remarkable also 
that the honourable scars inflicted upon the second 
Ville de Paris, October 17, 1854, were the work of Rus- 
sian artillerymen. While, too, the first Ville de Paris 
struck to the great English Admiral Rodney, the second 
engaged the Sevastopol forts in conjuction with a British 
squadron. . 








LAUNCHES AND TRIAL TRIPS. 

TuHE s,s. Kuston, built by Messrs. Ropner and Son, of 
Stockton-on-Tees, for Messrs. Evan Thomson, Radcliffe, 
and Co., of Cardiff, made her trial trip on the 18th inst. 
The steamer will carry about 4400 tons deadweight on 
Lloyd’s summer freeboard, on a light draught of water. 
The steamer is fitted with a set of powerful triple-expansion 
engines by Messrs. Blair and Co., Limited, of Stockton- 
on-Tees. The trial trip proved successful in every respect. 





Messrs. Ramage and Ferguson, Limited, Leith, 
launched, on the 19th inst., a steel screw steamer named 
Reval, built to the order of Messrs. William Thomson 
and Co., Leith, for the Baltic trade. The principal 
particulars are: Length, 245 ft. ; breadth, 37 ft. 6 in. ; 
depth moulded, 22 ft.6in. The propelling power con- 
sists of a set of triple-expansion engines with cylinders 
19 in., 31 in., and 50 in. in diameter by 36 in. stroke, 
steam —— supplied from two large single-ended multi- 
tubular boilers, working at 175 lb. pressure. The vessel 
is fitted with all the most modern improvements, both 
for working the ship and cargo, including steam steering. 


The s.s. Prince Arthur was launched on the 19th inst. 
from Messrs. Earle’s Shipbuilding Yard at Hull. This 
vessel is the second mail and passenger steamer built 
by Messrs. Earle’s Company this year to the order of the 
Dominion Atlantic Railroad Company of Canada, and, 
like her sister the Prince George, has been constructed 
under the supervision of Messrs. Flannery, Baggallay, 
and Johnson, of London and Liverpool. Her dimensions 
are as follow: Length, 280 ft.; breadth, 38 ft.; depth 
First-class accommodation is pro- 
vided for 340 persons, and 44 second-class passengers can 
also be carried. Amidships a spacious dining-saloon has 
been arranged capable of holding 100 passengers. She is 
designed for the fast speed of 19 knots on service. The 
engines are of the triple-expansion four-cylinder twin- 
screw type, on the Yarrow-Schlick-Tweedy principle. 
The diameters of the cylinders are 26 in., 40 in., 45 in., 
and 45 in., with a stroke of 30 in., and steam is supplied 
by four large single-ended boilers worked under forced 
draught by electrically driven fans. The propellers are 
of bronze. : 





Messrs. Ropner and Son, Stockton-on-Tees, launched 
on the 20th inst. a steel screw steamer of the follow- 
ing dimensions : Length between perpendiculars, 
336 ft. 6 in.; breadth extreme, 46 ft. 6 in.; depth 
moulded, 27 ft. 3 in. The steamer has been built to the 
order of Messrs. Bennetts and Co., Grimsby, and is of 
the three-deck rule, fitted with the builders’ patent trunk, 
full poop, and top-gallant forecastle. She has double 


While she was being | 


light draught of water. She will be fitted with a set 
of triple-expansion engines by Messrs. Blair and Co., 
Limited, having cylinders 244 in., 404 in., and 66} in. 
in diameter by 43 in. stroke. The vessel was named 
Scarthoe. 





Messrs. R. Williamson and Son, Workington, launched, 
on the .20th inst., a screw steamer built for Messrs, 
Rogers and Bright, Liverpool. Her dimensions are: 
Length over all, 185 ft.; length between perpendicular, 
178 ft.; breadth, 27 ft. 8in.; depth moulded, 13 ft. 4 in., 
and she is designed to carry 750 tons on Lloyd’s free- 
board. The engines are to be supplied by Messrs. Ross 
and Duncan, of Govan, and are of the triple-expansion 
type, having cylinders 154 in., 254 in., and 41 in. in dia. 
meter, with a stroke of 30in. She was named Volscian. 

Messrs. Day, Summers, and Co., Southampton, launched, 
on the 21st inst., a twin-screw tugboat which has been 
built to the order of the Union Steamship Company, for 
service on the coast of South Africa. The vessel’s 
dimensions are: Length 100 ft., breadth 21 ft., depth 
9 ft.6in. The engines are of the compound surface con- 
densing type; the cylinders are 12 in. and 22in. in dia- 
meter, and the stroke 21in. The boiler is 11 ft. 3 in. in 
diameter by 10 ft. long, and is constructed to work at 
110 Ib. pressure. 

On Thursday, the 21st inst., Messrs. Wigham Richard- 
son and Co., launched a large steel screw steamer, 
which they are building for the Eastern Service of the 
Deutsche Dampfschifffahrts Gesellschaft Hansa, of 
Bremen. The steamer, which received the name of 
Ehrenfels, is a similar vessel to the Hohenfels and 
Tannenfels, recently built by Messrs. Wigham Richardson 
and Co. The steamer will carry 8000 tons dead- 
weight, and she has a limited amount of passenger 
accommodation. Her engines and boilers will both be 
constructed by Messrs. Wigham Richardson and Co., 
and the engines are balanced on the well-known 
Yarrow - Schlick - Tweedy system, whilst the boilers 
will be fitted with forced draught on Howden’s system. 
The vessel was named Worms-am-Rhein. 

Messrs. W. Doxford and Sons, Limited, Sunderland, 
launched on the 22nd imst., the turret deck steamer 
Polymitis. This vessel has been built to the order of 
Mr. Othon A. Stathatos, of Braila, Roumania. Her 
principal dimensions are: Length 335 ft., breadth 46 ft., 
depth 2635 ft. The engines are also of Messrs. Doxford’s 
make—have cylinders 244 in., 40 in., 66 in. in diameter, 
and 45 in. stroke; the boilers being 13 ft. by 11 ft. by 
6 in., fitted with Howden’s forced-draught system. 


On Friday, the 22nd inst., the steamer Blanefield left 
the shipbuilding yard of Messrs. Short Brothers for trial 
trip, which proved satisfactory. A series of runs was 
made over the measured mile, and a mean speed of 13 
knots was attained. The vessel is for the Seafield 
Shipping Company, Limited. Her dimensions are: 
Length 352 ft., breadth 45 ft., moulded depth 27 ft. 9 in., 
and will carry 5800 tons deadweight ; a large number of 
cattle can be carried. Her engines are by Messrs. George 
Clark, Limited, of Sunderland, having cylinders 244 in., 
40 in., 66 in, in diameter, by 45 in., stroke, and large boilers 
working at 1801b, pressure, and fitted with Howden’s 
forced draught. 








Dunepin.—Another attempt is being made to secure a 
system of drainage for Dunedin. An Act of 1894 gives 
the Town Council power to proceed with the work, and 
to borrow to 100,0007. But the difficulty has been to 
obtain the co-operation of certain suburban boroughs with 
an outfall on the city. The mayor now proposes to in- 
troduce amended legislation compulsorily including areas 
with such an outfall, leaving an opportunity for other 
bodies interested to come in when they can do so. The 
scope of the present proposal is, however, action by the 
city proper. 





Nortuern or Sparn Rattway.—The length of line in 
operaticn upon this system and its associated lines at the 
close of last year was 2160 miles. The gross receipts 
acquired last year were 3,546,533/.; the working ex- 
penses of the year were 1,515,176/., leaving the net profits 
at 2,031,3577. The length of line in operation upon the 
Northern of Spain Railway system, properly so-called, 
was 1293} allan. The gross receipts last year were 
2,352,1417., the working expenses were 957,806/., and the 
the net profits 1,394,335/. It will be seen that the profits 
realised last year were very considerable ; they were, 
however, fully absorbed by interest on obligations, rents, 
guarantees, ie. so that —r was left for dividend 
upon the company’s share capital. 


Inp1AN Rattway Prorits.—The interest earned upon 
the capital expended upon the principal Indian systems 
last year was as follows: East Indian, 10.59 per cent. ; 
Eastern Bengal, 7.10 per cent. ; Bombay, Baroda, and 
Central India, 6.09 per cent. ; Great Indian Peninsula, 
3.37 per cent. ; Madras, 4.98 per cent. ; Bengal and Nag- 
our, 2.99 per cent. ; and Indian Midland, 2.61 per cent. 

he corresponding return, obtained in 1896, was: East 
Indian, 9.56 per cent. ; Eastern Bengal, 8.37 per cent. ; 
Bombay, Baroda, and Central India, 8.63 per cent. ; 
Great Indian Peninsula, 5.51 per cent. ; Madras, 4.46 per 
cent. ; Bengal and Nagpur, 2.95 per cent.; and Indian 
Midland, 2.27 per cent. It should be remembered that 
famine and plague rendered 1897 a difficult year in Indian 











bottom on the cellular principle for water-ballast, and will 
carry about 6000 tons on Lloyd’s summer freeboard, on a 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD BY W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECLFICATIONS 
UNDER THE ACTS 1888—1888, 


he number of views given in the Specification Drawings is stated 

— each case; where none are mentioned, the ‘Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the tance of a@ complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


9545. A. Williamson, Greenock, Renfrew. Acety- 
lene Gas Generators. [2 Figs.] April 26, 1898.—The im- 
proved acetylene generator is composed of a cylindrical vessel 
divided into compartments, one of which serves as a carbide of 
calcium chamber or chambers B, a second surrounding or enclos- 
ing the carbide chamber serving as the water and gas supply 
chamber C and the third serving as a water overflow chamber D. 
The carbide chamber B has a central partition dividing it into 
compartments so that it may be conveniently charged from 
either end and that the compartments may be alternately 
used as gas generators. Over each compartment of the 
tubular carbide chamber B is fitted a water inlet tube E 
normally closed by a valve fitted with a central spindle. 
Each end of the carbide container is closed by a gas- 
tight door hinged thereto or to the outer vessel. On the inner 
face of this door is pivoted a light rod H which, just as the door 
























































is tightly closed after charging the chamber B with carbide, comes 
into contact with and slightly raises the valve spindle. There- 
upon water enters by the inlet E and mixes with the carbide so 
that acetylene gas is generated and rises through the inlet tube E 
into the water and gas supply chamber C. A gas outlet pipe J is 
connected to the upper end of the chamber C through which the 
gas generated is drawn off for consumption. As the gas is con- 
sumed andthe pressure within the chamber C reduced the water 
from the overflow chamber D descends by the trap into the cham- 
ber C until the level of the inlet E is attained, whereupon more 
water is admitted to the carbide chamber B and more gas gene- 
rated. The gas flowing into the chamber C again displaces part 
of the water and forces it under the level of the inlet tube E, so 
that further admission of water to the carbide chamber is pre- 
vented until the = generated has been withdrawn for consump- 
tion. (Accepted June 22, 1898.) 


GUNS AND EXPLOSIVES. 


11,712, O. Imray, London. (E£. Trochain, Paris.) 
Mountings for Disappearing Guns. (2 Figs.) May 11, 
1897.—According to this invention, the trunnions are journalled 
in bearings at the upper ends of the levers A fixed on a rocking 
shaft which is mounted in bearings on the sides of the carriage C. 
The lower arms of the levers A have eyes fitted on the ends of a 








Cross-shaft, to which is linked the plunger of a recoil cylinder E. 
On the cross-shaft are fitted the eyes at the upper ends of a pair 
of levers F, the lower ends of which are jointed to a weight G. 
0 the levers F near their middles are jointed the ends of a pair 
of radius rods, the other ends of which are pivoted on the rear 
_ of the carriage. These radius rods and the arms of the 
€vers F are so proportioned as to constitute a parallel motion, 


causing the weight G to travel in a nearly straight vertical line. 
To the gun at points some distance behind the trunnions are 
jointed the upper ends of a pair of elevator rods K, the lower 
ends of which can be adjusted in various positions in slots in the 
sides of the carriage. The dotted lines in Fig. 1 show the 
position of the parts when the gun recoils. The recoil cylinder E, 
of which there may be more than one, is provided with a suitable 
valve, so that the gun can be retained in its lowered position 
until the valve is opened. A pump may be applied to the cylinders 
so as to lower the gun when it is not fired, When the gun is 


fired the energy of the recoil is mostly taken = by the plunger | 
y 


of the recoil cylinder or cylinders, also partly the weight G 
which, as the gun swings backwards and downwards, is raised 
to its elevated position Gl, The parts are retained in their 
dotted positions until the plungers of the recoil cylinder is 
released, whereupon the weight G descends, raising the gun to 
the firing position. The elevation of the gun is determined by 
the adjustment of the lower ends of the rods K in the slots. 
(Accepted June 15, 1898.) 


LIFTING AND HAULING APPLIANCES. 


4231. W. Coates and W. Horne, Gainsborough, 
Lincoln. Grip Couplings. [6 Figs.) February 19, 1898.— 
This invention relates to a grip coupling consisting of a stem 
composed of two movable arms having jaws or grips at their 
outer extremities, and a socket having a circular hole through 
which the said jaws pass into an oval or elliptical cavity, causing 
the stem and socket to engage with and release each other. In 
the underside or the cap is a circular opening or hole which 
developes into an elliptical or oval cavity, the minor axis of 
which exactly coincides with the diameter of the circular hole so 
that in the direction of the major axis of the ellipse steps are 
formed as shown by the shaded portions in Fig. 1. The stem 
consists of two arms having grips at their extremities with a 
curved outline on their outer surface, and being square on the 
underside to engage with the steps in the socket. The arms 
which carry the grips may be made of spring steel or other 
flexible material, or they may be rigid in themselves and jointed 





at the ends opposite the grips, and be forced apart by a spring 
or other device. In order to engage the parts, the grips on the 
arms of the stem are pressed into the circular hole in the socket, 
and the curved outline of the grip causes them to move towards 
each other until they will pass into and through the circular hole, 
and on reaching the elliptical cavity the arms expand to their 
normal position, and the underside of the grips engage with the 
steps in the socket, thus holding the stem securely in the socket. 
When it is required to release the stem from the socket, the parts 
are turned so that the points of the grips are in line with the 
minor axis of the ellipse, and the points of the grips sliding 
against the sides of the ellipse, the arms are by this means 
forced together so that the distance from the extremity of the 
point of the one grip to the extremity of the point of the other is 
reduced to the diameter of the circular hole, and the stem may 
then be withdrawn from the socket. Fig. 2 shows the appli- 
cation of the grip coupling toa chain or rope sling. (Accepted 
June 22, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


14.796. J.T. Booker, Leeds. Apparatus for Corru- 
gating by Rolling Tubes of Conical Form. [2 Figs.) 
June 18, 1897.—The corrugating rollers 3, 4 are of truncated 
conical or tapering form, and are corrugated or formed with alter- 
nating grooves and ridges, the sizes or depths and widths of 
which vary proportionately to the variations in the diameter of 
the tube to be corruguated, the diameter of the rollers and the 
size of the corrugations thereon becoming greater towards the 
ends of the rollers which grip the larger portion of the tube 
under treatment. The rollers 3 and 4 are arranged one above 
the other asshown, the distance between the said rollers 
being adjustable by means of hydraulic or other mechanism 
acting upon the bearings carrying the lower roller 4, the axis of 
which is horizontal. The upper roller 3 is so arranged that its 
axis will be at such angle to the axis of the lower roller 4 that, 
upon the latter being raised into the position for corrugating the 
tube under treatment (indicated by dotted lines) will be gripped 
evenly between the rollers throughout its length. The top roll 
3 extends some distance beyond the right-hand bearing 3a which 
is carried in a movable headstock or carriage not shown, said 
carriage being capable of being moved endwise together with the 
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roller 3 by hydraulic or other means for the purpose of allowing 
the tube under treatment to be placed in position within and re- 
moved from the mill. 5 are auxiliary or guide rollers mounted at 
the sides of the main rollers, and provided, like the main rollers, 
with corrugations of varying size. In the example the rollers 3, 4, 
and 5 are so mounted that their axes converge to one common 
point as indicated in Fig. 2, but, in some cases, the axes of the 
main rollers 3, 4 may converge to one point and those of the 
auxiliary or guide rollers 5 to another point in the same plane. In 
corrugating a tapering tube by means of tapering rollers formed 
with corrugations decreasing in size in proportion to the reduc- 
tion of size of the rollers as hereinbefore described, circular corru- 
gations can be rolled in the tube without the rollers causing the 
tubes to run out of line or unduly straining or drawing the ma- 
terial of which the tube is formed, as would be the case if the 
rollers or their corrugations, or both, were of the same size 
throughout the length of the roller owing to the tendency rollers 
in which any two points on their surface travel equal distances 
during each rotation have to rotate the smaller end of a tapering 
tube gripped by them somewhat faster than the larger end. (Ac- 
cepted June 22, 1898.) 


612. J. G. Lorrain, London. (R. C. Stiefel, Ellwood 
City, Pa., U.S.A.) Expanding Metal Tubes. [8 Figs.) 












































January 8, 1898.—In Figs, 1 and 2 are shown a pair of discs H 


and I with conical working faces h and i formed at their opposite 
sides ; the lines of the faces and the axes of the discs converging 
to a common point C, on the axial line of the pass. The pass in 
this construction is in all material respects like the 

the rolls described in the main specification ¢ tters Patent 
No. 30,450 of 1897), and the expanding mandril has the same 
relative location therein. These discs revolve in the directions 
shown by the arrows, producing the same effect on the hollow 
billet and rotating it in the same manner as described in the 
main specification. In these Figs, 1 and 2 the axes of the discs 
are set on lines more or less divergent from the axis of the pass, 
the angles of divergency having fixed relation thereto covering 
all cases, but being governed by the shapes of the working faces 
of the discs and the width of the pass. In these figures the axes 
of the discs and the axis of the pass lie in a common plane, the 
result being the same as with the rolls shown in the main specifi- 











cation : that is the discs merely rotate the hollow billet and com- 
press its walls against the sides of the mandril while a ram R is 
used to force it endwise through the passs and over the mandril 
D. Any adjustment of the width of pass may be effected by 
swinging the discs around an axis which intersects the axis of 
the pass at a common point ©, where all the lines of working 
faces and the axes of the discs converge. In Figs. 3 and 4 are 
shown a Pc of discs and a mandril similar in construction to 
those in Figs. land 2, but differently disposed for the purpose 
of enabling the ram feed to be dispensed with and the endwise 
movement of the hollow billet as well as its rotation to be effected 
by the discs alone. To this end the axes of the discs are set 
above and below the axis of ee respectively as shown in 
Fig. 4, the discs acting upon a hollow billet within their grip to 
move it endwise against and over the mandril at the same time 
as it is being rotated by the oppositely moving surfaces with 
which it is in contact. (Accepted June 22, 1898.) 


8529. J. B. Mills, London. -. A. Edison, Llewellyn 
Park, N.J., U.S.A.) Method of and Apparatus for 
Breaking Rock. [9 Figs.) April 12, 1898.--The apparatus 
comprises a pair of rolls A and B of massive size and weight, 
having suitably roughened or irregular surfaces. To these rolls 
is applied a small 2 agg? sufficient to bring the rolls up to a high 
speed when unloaded. The rolls are mounted side by side ina 
suitable frame, and have a wide gap between their opposing sur- 
faces. They are rotated in my ni directions, the movement of 
the irregular surfaces being downward through the gap. When 
the rolls have acquired their full speed a large piece of rock or 
several pieces will be elevated over the rolls, and being guided by 
a hopper, will fall upon the rolls over the gap between them. The 
effect is to almost instantaneously partially arrest the motion of 
the rolls, which retardation will take place in a fraction of a 
second, whereby will be developed or expended an enormous 
kinetic energy, which cracks the rock and breaks it into sizes 














small enough to pass through the gap. To permit this reduction 
in speed the power may be applied through friction clutches or 
friction bands H working on bandwheels G. Or instead there 
may be used a suitable device for disconnecting the rolls imme- 
diately before the rock is dumped, and r ting them imme- 
diately after the rock is broken, or even by allowing the speed of 
the engine to be reduced with that of the rolls. While another 
load of the rock is being elevated the rolls will be again brought 
up to their full speed. The rolJs are faced with removable wear- 
ing plates, which are provided with knobs which engage the rock. 
There are also provided on one roll one or more li 





ines of larger 
knobs, which give to the rock sledging blows to reduce it to a 
size to be broken by the smaller knobs. This double operation of 
sledging by the larger knobs and then breaking by a rolling 
action of the smaller knobs makes the rolls effective for the 
breaking of pieces of rock of a diameter even as large as the 





toa) between the centres of the rolls. (Accepted May 25, 
1898. 
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SHIPS AND NAUTICAL APPLIANCES. 


16,459. C. J. F. de Vos, Rotterdam, Holland. 
Securing Boats on Board Ship, &c. [2 Figs.) July 12, 1897. 
—This invention relates to improved means for berthing or securing 
boats on board ship, landing stages, or elsewhere, and for expedi- 
tiously releasing the same and rendering them ready for turning 
or running out and lowering. The boat is supported, near each 
end, in chocks or supports a shaped to fit the bottom of the boat, 
the legs of the supports being pivoted to foundation plates 
secured to the deck D of the vessel. The chocks or supports are 
furnished with depending plates a2 preferably ia the line of the 
keel of the boat, and are connected together by means of rods or 
links ¢ ; a plate which slides in a guide secured to the deck of the 
vessel, being provided between the links. Through the plate 
and guide is passed a bolt f which serves to retain the chocks or 
supports in position when the boat is berthed. The bolt may be 
released by or) or by means of any suitable mechanical ap- 
pliance. The boat when berthed is secured by lashings or by 
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means of chains and hooks, the latter engaging with the gunwale 
of the boat. The davits h are arranged to work in unison, being 
coupled together by means of a rod 7. One of the davits carries 
a wormwheel adapted to be actuated by a worm and handwheel 
m. Thus, on turning the handwheel m, the worm effects the 
rotation of the wormwheel and thereby the turning simultaneously 
of both davitsh. The boat hanging by her tackles moves in the 
direction of the davits, thereby upsetting the chocks. The falling 
chocks may be used separately from the turning out gear above 
described. When it is desired to launch the boat, the lashings 
or other holdfasts are released and the locking bolt f withdrawn. 
The first movement in turning out the boat being in the direction 
of the keel, the chocks are caused to fall over on their sides, as 
shown in dotted lines in Fig. 2, the boat being thus left suspended 
from the davits. These, together with the boat, are then turned 
outwards and the boat lowered intothe water. (Accepted June 22, 
1898.) 


9156. J. Danby, Hartlepool, Durham. Ventilation 
of Steamships. (3 Figs.) April 20, 1898.—This invention has 
reference to the further development of the system of ventilation 
described in Patent No. 271 of 1897, in which the upcast current 
in an annular shaft surrounding the chimney, and protected 
from external radiation by non-conducting composition, is utilised 
to ventilate the cargo holds, coal bunkers, ballast tanks, or other 
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spaces, by drawing away the foul air or gases from the cargo 
holds, coal bunkers, or other spaces, to be replaced by pure air, 
with the objects of preventing injury to cargoes by over-heating, 
and the danger of explosion or fire by gases from the coal in the 
bunkers or as cargo. The figures show the application of this 


invention to a steamship, the main portion of which only is 


forward engine-room bulkhead next the boiler-room, and D is the 
after engine-room bulkhead next the after hold E. F are the coal 
bunkers, disposed on each side of the vessel in this case, but, 
where extra coal space is required, transverse or other extra 
bunkers may be constructed as transversely or between the main 
deck G and the upper deck. There are four boilers, the uptakes 
of which unite and join the chi y. The chi y and venti- 
lating shaft, covered with non-conducting composition, and open- 
ing into the chimney above the upper deck, the usual air 
casings and fittings, are all as described in the aforesaid Patent. 
Upon each of the bulkheads A and D are shut-off valves opening 
into the fore and aft holds respectively, and from which pipes M 
lead direct into the ventilating shaft. The valve N leads by 
pipes downward to the ballast tanks, double bottom or “floor” 
space, according to the construction of the vessel. The gases 
from the coal in the bunkers are drawn away by perforated pipes 
P!, inclosed in outer pipes perforated to prevent coal-dust choking 
the pipes. These pipes extend from top to bottom, and at top 
are connected to the pipe R, on which is a shut-off valve from 
which pipes T lead direct into the ventilator. When extra cargo 
holds, coal bunkers, or other spaces are to be ventilated, additional 
valves are fitted with pipes leading from the valves to the venti- 
lator. (Accepted May 25, 1898.) 


MISCELLANEOUS. 


8020. W. Loebinger, Berlin. Disinfecting Appa- 
ratus, {1 Fig.) April 4, 1898.—Formaldehyde, also called for- 
malin, when dissolved in water in the proportion of 40 per cent., 
has the power of destroying bacterial organisms, and this ay oe 
has been taken advantage of in the construction of various disin- 
fecting apparatus of the most varied description intended for the 
dissemination of the vapours of formaldehyde into the spaces to 
be disinfected. A large number of lamps have been especially 
devised for this purpose. The object of this invention is to pro- 
vide a simple and reliable apparatus of this kind. The vapours of 
formaldehyde ess strong disinfecting properties when they 
contain a certain amount of moisture. In the apparatus forming 
the object of this invention, this property has received especial 
consideration. A convenient form of the apparatus consists 
essentially of a vessel @ heated by a burner or lamp J (preferably 
a spirit lamp) placed thereunder so as to evaporate the water 
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contained in the vessel. The cover of the latter is constituted by 
another receptacle b pete y with a lid. The receptacle b forms 
an air-tight joint with a, and is intended for the reception of one 
or more porous plates or fillings y saturated with formalin. The 
bottom of the receptacle b is fitted with a short tube d projecting 
and opening inside }, and establishing a communication between 
the latter and the lower vessel a. The lid is provided on the side 
opposite to d with a discharge opening or tube e. The mode of 
working is as follows: The steam formed by the evaporation of 
the water in vessel a, passes into receptacle b, mixes therein with 
the vapours evolved from the heati rous plate p. An inti- 
mate mixture of steam and formaldehyde escapes, therefore, from 
tube ¢, and becomes disseminated in the atmosphere of the room 
to be disinfected. Ifthe formalin contained in the porous plate 
becomes all used up or exhausted, a fresh one is substituted by 
simply removing the lid, the apparatus being then again ready 
for use. (Accepted May 25, 1898.) 


8793. J. Caudrey, London. Collapsible Gates and 
the like. (7 Figs.) April 15, 1898.—-a are the gate bars, and 6 
the lazytong bars, the central points c of which latter are pivotally 
connected to the gate bars in an ordinary manner. According to 
the present improvements the outer ends of the lazytong bars are 
slotted lengthwise, and adapted to engage with pivot or guiding 
pins cl, arranged at fixed points equidistant from and on each 
side of the central joints c, and which serve to connect and secure 
the opposite pairs of gate bars a, and also act as relatively fixed 
guides to the adjacent crossed and slotted outer ends of the lazy- 
tong bars b, which lie between the outer gate barsa. The arrange- 
ment is such that, when the gate bars are closed together and the 
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gate is collapsed (Fig. 3), the inner ends of the slots b! in the lazy- 
tong bars will abut against their respective guiding pins or pivots 
c!, while, when the gate is open or distended (Fig. 1), the outer 
ends of such slots will abut against such pins or pivots, and so will 
automatically lock the parts and cause the spacing apart of the 
gate bars to be equidistant throughout the width of the gate, thus 
avoiding the irregularity of spacing incidental to existing con- 
structions of such —. This improved construction is also of 
advantage in enabling the gate bars to be made of plain bars, 


required fancy section. Any required number of such sets of 
lazytong bars may be — and used, depending upon the height 
of the gate. (Accepted May 25, 1898.) 


16,842. G. G. Rayner, Walton, Lancs. Spigot and 
et Joints for Earthenware Pipes. [4 Figs.) 

July 16, 1897.—This invention relates to spigot and socket joints 
for earthenware pipes, such as are used in sanitary engineering, 
and the object is to provide a pipe joint which can be easily made 
water and gas tight without having to depend too much on the 
skill and care of the workmen engaged in laying the pipes. The 
pipes are constructed, and the joint is made as follows: On the 
interior of the socket 1, which is preferably tapered, and on the 
exterior of the spigot 2, a series of circumferential indentations 
or grooves 3 are formed extending the whole length thereof. In 
the socket two separate rings or collars of asphalt or other suit- 
able substance are moulded, the one collar 4 being located at the 
bottom of the socket, and the other 5 at the mouth thereof, so 
that an annular space is left between the two collars. Also two 
collars of similar material are moulded on the spigot, one 6 on the 
nose thereof, which makes joint with the collar at the bottom of the 



















socket, and one 7 on the shoulder of the spigot, which makes 
joint with the ring at the mouth of the socket. Between these 
two there is an annular space 8, the ci f tial bounding 
portions of which are formed by the indented surfaces of the 
spigot and tapering socket, and into this space cement or other 
suitable material is poured through an opening formed in the 
socket. The socket collar of the inner joint has a parallel joint- 
ing surface, the corresponding spigot collar being preferably 
slightly rounded on the nose, but the socket collar of the outer 
joint is tapered outwards, the corresponding spigot collar being 
made to suit. This arrangement is shown in Fig. 1, or the two 
rings forming the outer joint may be made convex and concave 
respectively, the convex surface being on the spigot, as shown in 
Fig. 2, or on the socket as shown in Fig. 3. In some cases the 
jointing surface of both the inner rings may be made slightly 
taper, the taper of the outer joint being much more pronounced. 
(Accepted May 25, 1898.) 


3168. T. P. Ritzema, Blackburn, Lancs. Linotype 
Machines. [3 Figs.] February 8, 1898.—This invention has 
especial reference to the operation of the gear in connection with 
the mechanism for assembling or arranging the matrices, the 
clutch of which has hitherto had to be worked by one hand of 
the operator, and after the clutch has been somewhat worn by 
use, it is liable to work out of gear, which causes the star 
wheel which assembles or arranges the matrices to stop, thus 
causing the matrices to accumulate at the bottom of the shoot 
under the separating guides leading from the magazine and thus 
producing confusion and hindrance to the operator. One end of 
the bell-crank lever A is pivoted to the sleeve B, and this lever 
A is pivoted at a! to the frame of the machine. The sleeve B is 
mounted loosely on one end of the spindle D, and the spindle D 
fits into the partially hollow spindle E and is free to slide 
therein. Mounted loosely on the shaft E is the driving pulley F 
with its boss, and on the face of this boss are formed the projec- 
tions which engage with the projections on the clutch H which is 
fixed on the spindle D. A gear wheel is fixed on the end of the 
shaft E gearing with another gear wheel mounted on a shaft 
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connected to the working parts of the machine. Pivoted to the 
other end of the bell-crank lever A is one end of the connecting- 
rod J, the other end being pivoted to one end of the lever K, and 
to the other end of this lever K is fixed the rocking bar L which 
is supported in bearings connected to the frame of the machine 
under the keyboard. Fixed at or about the centre of this rock- 
ing bar is a rod or lever N which carries the arm, fixed in such a 
position that it is over the knee of the operator. The coiled 
spring S is fixed to the rod or lever N so as to hold it in its 
normal position. When the operator raises the arm n! with his 
knee the rocking shaft L will turn inits bearings, thereby tilting 
the lever K which causes the connecting-rod J to move the bell- 
crank lever A on its pivot, by which means the spindle D is 
drawn forwards, consequently the projections on the clutch H are 
disengaged, and the pulley F, which is mounted loosely on the 
shaft E, ceases to revolve, thus stopping the mechanism for 
assembling or arranging the matrices ; But immediately the arm 
nl is released the spring S draws the rod or lever N into its 
normal position, thus causing the projections on the clutch H to 
1 ay engage, and the mechanism is restarted. (Accepted May 25, 
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UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





whereby the weight of the gate may be reduced without lessening 





A is the forward bulkhead next the fore hold B, C the 


shown. 


the strength or durability, though such bars may be made of any 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 
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THE FRENCH SOCIETY OF CIVIL 
ENGINEERS. 


TuE French Society of Civil Engineers is one of 
the great representative technical institutions of 
the world, and as it has recently celebrated its 
fiftieth anniversary—it is thirty years the junior 
of our own Institution—the present is an appro- 
priate time to give some details of its history to 
our readers, who are for the most part acquainted 
with it through the valuable Transactions which it 
publishes, The flourishing condition of the Society 
is indicated by the fact that its Jubilee has been 
held in a new and handsome building completed last 
year, and of which we publish some illustrations. 
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The membership of the Society is to a certain. 


extent restricted by the regulations which con-| 


trol the profession in France. There the Ingé-| 
meur Civil is a free agent, as contrasted with | 
Ingéniewr des Corps de V Etat, though the civil 
engineer not infrequently passes to his career 
from the State training schools, such as the Ecole 
des Arts et Métiers, and the Ecole Centrale des 
Arts et Manufactures. It was in 1848, following 
the example of the Institution of Civil Engi- 
neers, that a number of the old students from the 

ole Centrale determined to create a society 
Which would receive all the free engineers without 
distinction of their origin. M. A. C. Benoit- 
Duportail has described in interesting detail the 
birth of the association, which is due to MM. 
Alcan, Callon, Faure, Laurens, and Thomas. It 
Was resolved that engineers of the Ponts et Chaus- 
Sees, and State mining engineers, would not be 
eligible for admission to the Society ; as a matter 
of fact, these Government engineers are constantly 
employed to control railways and certain industries, 











THe Main VESTIBULE. 





so that they stand in somewhat peculiar relations 
with regard to the free engineers. 

At the date of its foundation, names famous in 
French engineering progress are found on the list 
of the Society. M. Eugéne Flachat as President, 
MM. Callon and Degousée as Vice-Presidents, are 
among the number. The objects of the Society 
were well defined. 1. To throw light, by discussion, 
on obscure questions relating to civil engineering. 
2. To assist in aiding the development of applied 
sciences, auxiliary to civil engineering and asso- 
ciated industries. 3. To extend professional teach- 
ing among workmen and shop-foremen. 4. To 
investigate questions of industrial economy, of ad- 
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| ministration, and in general of public utility ; to 


necessary to remove to larger quarters. .By that 
time the financial position was highly satisfactory, 
and had been greatly strengthened by the generosity 
of some of its members. In fact, the situation was 
so good that the Society was able to construct its 
own house, with a lecture hall large enough for 
200 persons and a library sufficient to contain the 
large collection of books belonging to it. The cost 
of the ground was 86,000 francs, and the building 
cost 144,000 francs, 40,000 francs besides, being 
spent on furniture and fittings. But the number 
of members continued to increase, and the head- 
quarters in the Rue Rougemont became too small 
for its purpose. 





Another change now became necessary ; a pur- 





increase the power, production, and wealth of the 
country. 5. To insure closer relations among the 
members. 6.'To act as a kind of employment 
bureau for its members. 7. To establish a benevo- 
lent fund in case of necessity. In looking back over 
the obvious and outward history of the Society, it 
will be realised how fully this programme has been 
completed ; while its more private history, chiefly in 
regard to clauses 6 and 7, bears a no less satisfactory 
record. . . 

The beginnings of the Society were on a very 
modest scale, and during nearly two years the 
members met at the printing-office where ' the 
Bulletins were produced ; their. Transactions were 
at first-also extremely limited, and the first three 
a, were translations from English,’ one 

eing a'.description of the Conway. Tubular Bridge. 
Very soon, however, the Society was able to obtain 
a suitable place for its meetings, and it made use of 
the same hall during 22 years, though it was only 
large enough for 60 persons. : In 1872 the Society 
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chaser was found for the house in the Rue Rouge- 
mont, and thanks to the hearty co-operation of the 
members, funds were raised for the construction of 
another and a larger building. In fact, the sub- 
scriptions amounted to five times the sum required. 
Such a fortunate development would have been im- 
possible but for the influx of members, and the 
steady stream of donations, which has brought the 
financial condition to its present state. In 1860 
the secured capital of the Society was 50,000 francs, 
the minimum sum necessary for official recogni- 
tion ; this capital invested in railway stock insured 


a small but certain’ income to the Society. ‘In 
1864 the capital had reached 80,000 francs. By 
1867 it was increased to 100,000 francs, From 


that date the prosperity of the Society steadily 
increased ; large sums had been borrowed for 
building the house in: the Rue Rougemont, and 
these had to be returned in 14 years; as a 
matter of fact, the debt was cleared in seven years. 
To complete the financial story, we may compare the 
Society’s budget of 1887 with that of 1897. At the 
end of 1887 the receipts included 60,000 francs from 
subscriptions, 5500 francs interest on investments, 
3500 francs for advertisements in the Bulletin, and 
5400 francs derived from letting the hall for other 
meetings. Inall, the revenue was 103,000 francs. The 
expenses included 40,700 francs for printing, 17,000 
francs for salaries, 7000 francs for maintenance, 
and 8000 francs for miscellaneous expenses. The 
capital of the Society was 435,000 francs, of which 
278,000 francs represented the value of the house, 
and 136,000 the invested capital. In 1897 .the 
treasurer,’ M.’ de Chasseloup-Laubat, had a -very - 
satisfactory report to present. - The secured invest- 
ments’ amounted to’ 86,000 francs, there was 4 
balance in hand of 6000 francs, and 64,000 francs 
of ‘various debts,*10,000 francs to the* library 
account, and 6500 francs for furniture, while the 
new building represented 1,044,000 francs ; on the 





numbered a thousand ‘members,’ and_ it * became 





other hand, there was a loan of 515,000 francs for 
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building, and debts to be paid on the building 
account amounting to 64,000 francs. These figures 
are sufficient to show the present standing of the 
Society, and indicate what its growth will be in 
the future ; and they are, perhaps, more remark- 
able in France than they would be here, for in 
France many important societies exist only in a 
languishing condition, in spite, or perhaps because 
of, Government subsidies. . 

As may be readily imagined, the French Society 
of Civil Engineers has steadily grown in the 
strength of its membership ; this is well illustrated 
by the accompanying diagram, Fig. 24, for which we 
are indebted to the editor of the Transactions, M. 
A. Mallet. In 1838 there were only 134 members; 
in 1871 there were 1000; by 1882 this number 
was doubled ; and in 1897 the total amounted to 
3054. The number is not so great as that of the 
Institution of Civil Engineers, but the rate of pro- 
gress is as rapid, and the Society is, as we have 
seen, 30 years younger than our own Institution. 
Moreover, a large number of engineers in France 
are, on account of their official position, not eligible 
for membership. The donations to the Society are 
large and numerous. Legacies of 5000 francs are 
by no means rare, and M. H. Giffard bequeathed 
no less than 50,000 francs to the Society. 

The importance of the published Transactions 
has increased with every volume. In 1865 the 
Bulletin was issued once in three months ; in 1875, 
every two months ; in 1880 it was made monthly, 
with a literary supplement. At the present time 
full minutes are issued every two weeks, directly 
after each meeting, and these are reproduced in 
the monthly Bulletin. Together the minutes form 
65 volumes, containing at least 800 papers and 
reports of discussions. The library comprises 
18,000 volumes, and it receives more than 300 
periodicals. We must not forget to mention the 
Society’s year-book, issued since 1883, containing 
much general information, besides the alphabetical 
and classified list of members. 

We will now proceed to give a short description 
of the new buildings, which are illustrated on page 
168 and on our two-page plate. 

The architect of the new building of the Society 
is M. Delmas, to whose courtesy we are indebted 
for the illustrations that accompany this article ; 
and we take this opportunity of also thanking M. 
de Dax, the secretary-general of the Society, for the 
information he has placed at our disposal. The 
building was completed in a remarkably short time ; 
it was only on December 27, 1895, that M. Delmas 
received his final instructions and the work of pull- 
ing down the existing houses commenced. On 
March 28, 1896, the final plans were approved by 
the committee of the Society ; the new works were 
started on March 29, 1896, and on December 17 
following the Society held its first meeting in the 
great hall. In January, 1897, the official inaugura- 
tion took place, and, as we have said above, the 
Jubilee was celebrated in the building. It should 
be mentioned that M. Delmas received from first 
to last great assistance from the members, who 
freely gave him the benefit of their experience ; 
while not a few supplied materials or decorations, 
as a donation, or on favourable terms. 

The general arrangement of the building is ex- 
tremely simple: in the basement are placed the 
necessary machinery and apparatus, as well as the 
archives of the Society ; the ground floor is occu- 
pied by the vestibule, the great séance hall, and 
some adjoining rooms. It was very desirable that 
this part of the building should be on the street 
level, because it is a constant practice of the Society 
to let this hall and its annexes for concerts and 
other meetings. On the entresol are arranged a 
suite of rooms used as the members’ club. On the 
first floor are the secretary’s and other offices, as 
well as the chief comniittee-room. The second 
story is entirely devoted to the library ; and on the 
third floor is the living apartment of the secretary- 
general, with a private staircase, which also serves 
for the general service of the building, doors being 
provided giving access on every storey. 

Passing to a more detailed consideration, we may 
saya few words about the facade, which is illus- 
trated in Fig. 23. As M. Delmas, the architect, 


remarked, this is of no particular architectural style, 
but is adapted specially for the purpose for which 
it is designed ; it was desired to admit unlimited 
quantities of air and light in some parts of the 
building, while in others, such as the main vesti- 
bule, the smoking-room of the club, the secretary’s 
office, and the reading-room, it was not desirable 


to have too much light. It will be noticed that the 
great arched recess in the facade abuts on two stone 
piers, enriched with decorative pilasters, between 
which are formed smaller bays lighting secondary 
rooms. The top storey and the roof are scarcely 
visible from the street, because this (the Rue de 
Londres, which is not far from the Opera and the 
Rue St. Lazare) is somewhat narrow, and decora- 
tion at so great a height from the ground would 
have involved useless expense. : 
The basement of the building plays a very im- 
portant part ; it contains a boiler-room and exten- 
sive coal stores, the heating furnaces, water meters 
and mains, cellars, a kitchen for the concierge, 
strong rooms for the archives of the Society, space 
for storing the seats, tables, and other furniture of 
the great hall, and the engine-room and electric 
plant for operating the elevator, the inclined floor 
of the main hall, and the iron curtain. This base- 
ment is 3.20 metres high, and access is given to 
it by three staircases ; one of these is a small ser- 
vice stairway, another gives direct communication 
with the street by a doorway on the street level on 
the left-hand side of the facade, and connects also 
with the secretary’s staircase already referred to. 


better view of the platform. When the floor is 
inclined, the axis of the hall is in the direction 
that one follows in coming from the street, and 
|therefore perpendicular to the wall opposite to the 
/entrance-doors of the vestibule. When seats are 
so placed as to be opposite the bay, which is to the 
right on entering the vestibule, it is usually for 
some concert or other performance, which takes 
place on a raised stage, and in the room forming an 
annexe to the great hall. The appearance of the 
inclined floor is shown in some of the illustrations, 
The inclination can be made greater or less, accord- 
ing to requirements ; when it is only slight the 
chairs are placed direct on the floor, steps being 
then unnecessary. The mechanism for moving the 
floor is extremely interesting, and will be under- 
stood by reference to the illustrations, Figs. 8 to 
12 of our two-page engraving; this part of the 
work was carried out by Messrs. Piat et Fils. The 
framing carrying the floor is hinged on the side of 
the building, parallel to the vestibule ; at the other 
side it is almost balanced by a series of chains and 
counterweights ; the total weight of the floor is 
about 30 tons, of which 29 tons are balanced ; two 
winches are suflicient to raise or lower the floor ; 
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The ground floor is naturally the most interesting 
in the building, on account of some peculiarities 
in construction and decoration. On entering by the 
main doorway of the building, the visitor finds 
himself in a very beautifully decorated vestibule, 


some idea of which is given by Fig. 21. In this 
figure the main entrance is shown on the 
left, and at the end of the vestibule is the 


apartment of the concierge, while on the right is 
the entrance to the great hall; a magnificent 
mirror, presented to the Society by the Compagnie 
de St. Gobain, forms one of the decorative features 
of this vestibule. The remainder of the decoration 
is very beautifully designed : it comprises a con- 
siderable amount of bronze, Louis X VI., polished 
oak, and embossed metal; the floor is in mosaic, 
laid on a Coignet cement structure, while an- 
other system is employed for the cement and 
mosaic flooring of the entresol. The decorations 
of the vestibule are greatly increased by the 
very beautiful electric-light brackets, and by two 
mosaic designs which ornament the ceilings, and 
which were, like many other things, gifts to the 
Suciety. The large mirror, to which we have 
already referred as having been presented by the 
Compagnie de St. Gobain, measures 5.12 by 4.03 
metres. At the bottom of the vestibule, in coming 
from the street, there are six glazed doors which 
give access to the great lecture-hall; these 
doors, as well as the screen of which they form 
a part, can be removed, so that when desired 
the vestibule and hall can be thrown into one. 
The hall is lighted from above, and is framed 
with a steel arched roof, which, as will be 
seen from Fig. 22, has not been concealed by 
the architect. The decoration of this hall is 
not yet completed ; one of its principal features 
will be an allegorical painting, which will 
occupy the left-hand wall on entering; for the 
present this wall is concealed by drapery. A very 
special and interesting feature in the construction 
of this hall is the floor ; usually this is horizontal, 
but by an ingenious device it can be lowered at one 
end, so as to incline it through its whole length, 





and an audience will thus be enabled to have a 
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| these are shown clearly by Figs. 10and 11. When 
ithe floor is horizontal, it is held up by vertical 
columns provided with screw adjustments that can 
be run back when the floor is lowered. In the hall 
an Edoux elevator is installed, communicating with 
a large store-room in the basement, and by means 
of this the chairs, movable steps, &c., can be very 
quickly cleared from the hall, At one side of the 
latter, as we have already said, there is a much 
smaller hall which serves as a stage when theatrical 
representations are given, or it may be employed 
for small conversaziones. The entrance to this 
room is through the vestibule, and it can be cut off 
completely from the main hall by means of an iron 
curtain, the design for which was prepared by M. 
Delmas, and carried out by Messrs. Dufrene and 
Jaquemet. Figs. 13 to 20, page 168, show the 
details of the mechanism for operating this cur- 
tain. 

The staircase leading to the entresol is iron 
framed with wooden steps, and beside it is an Edoux 
elevator rising to the top of the building. The 
entresol is 3.25 metres high, and contains a cloak- 
room, a reading-room, smoking and writing-rooms, 
lavatories, and a special room which, by removing 
certain panels, communicates with the large hall 
below ; the special object of this arrangement 1s 
for the installation of a projector and oxy-hydrogen 
apparatus for lantern Dislam, &c. On the next 
storey, that is to say, the first floor, is a large com- 
mittee room giving access to a terrace constructed 
over a part of the great hall; on this floor is also 
the office of the President of the Society, that of 
the secretary, M. de Dax, and the general offices. 
The second floor is one of the most interesting in 
the building, because it contains the fine library of 
the Society. A part of this floor is divided into 
two storeys; in the centre is the reading-room, 
which occupies the whole height of 4.70 metres 1n 
order that there may be plenty of light and air; 
it is lighted by two large bays opposite each other, 
the window in one of these bays being seen in the 
facade of the building, Fig. 23. From one end to 
the other on each each side of this large hall is 4 
gallery about midway of the height, for giving more 
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MESSRS. SCHNEIDER AND CO’S WORKS, CREUSOT; PLAN OF CONSTRUCTION SHOPS. 
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convenient access to the books ; these galleries are 
connected by a light bridge passing across the 
reading-room. Means are provided for increased 
book accommodation by hanging bookcases sus- 
pended on rollers to rails fixed upon the ceiling. 
The accommodation on the third floor, where the 
secretary resides, has been carefully designed with 
regard to completeness and comfort. The installa- 
tion for heating and ventilation completed by 
Messrs. Pommier and Delaporte is on the hot-water 
low-pressure system; the general arrangement is 
indicated by Figs. 4 to 7. The service is kept 
supplied by two boilers, which can be worked to- 
gether or separately, and on the closed circuit of 
mains, radiators are connected in sufficient numbers 
on every floor. These radiators are placed in re- 
cesses, where they are not obtrusive, and can easily 
be inspected at any time. The air supply is re- 
ceived in the basement from outside, and after 
being warmed is distributed through the various 
rooms. 
series of vertical outlets ; a similar system is in use 
for heating the large hall, but as this is only in use 
occasionally, a separate boiler is employed. Venti- 
lation is effected by means of a chimney, in which 
1s an electrical ventilator placed above the glazed 
ceiling of the hall, but below the outer roof ; 
humerous openings in the ceiling allow the vitiated 
alr to escape into this space before being expelled. 
The French Society of Civil Engineers may be 
heartily congratulated on the admirably designed 
and commodious building which they now possess. 
It occupies an area of 707 square metres, as com- 
pared with the 197 square metres of their previous 
house. There can be little doubt that, before many | 
years have passed, the prosperous growth of the 
Society will render further extensions necessary. 
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paras Av PHILADELPHIA.—The shipments of grain from 
jniladelphia last year attained an aggregate of 32,653,785 
ushels. The corresponding shipments in 1887 were 


The vitiated air is removed through a) , 





10,770,757 bushels, 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XXVIII. 


Tue Construction DepaRTMENT—(continued). 


Tue general arrangement of the construction 
works, as they are at the present time, is shown on 
plan Figs. 257 and 258 (see next page), in which 
the following references are given : 


. General offices of the department. 
. Iron foundries. 

. Brass foundry. 

. Sand-preparing shop. 

. Chipping shop for castings. 

. Smithy. 

Tempering and annealing plant. 

. Iron and steel boiler works. 
Copper boiler works. 

Dépdt of copper and copper pipes. 
Marine engine turning, fitting, and erecting 


3 Asean 
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. Locomotive engine turning, fitting, and erect- 
ing shops. 
M. Milling and grinding shop. 
N. Painting-room for locomotives and tenders. 
O. Shop for delicate work and the manufacture 


mS 


| of tools. 


P. Pattern-making. 

Q. Wood dépét. 

R. Pattern dépét. 

S. Packing and delivery shed. 


Boiler Shops. —In the boiler shops (see Figs. 
259 and 260, page 165), marine and _station- 
ary boilers of every type are manufactured, as 


| wel] as locomotive boilers and locomotive work 


of all kinds, turrets and platform mountings for 
guns, copper piping, and so forth. The annual 
output exceeds 2000 tons of finished work of iron 
or steel, and 300 tons of copper and brass. They 
are provided with a large number of powerful over- 
head travellers, which command the whole extent 


. 











of the buildings. 
hand, serve the tools by carrying plates from one 


Smaller travellers, worked by 


tothe other. For the erection of marine boilers 
there are two 50-ton mechanical travellers, and two 
others of 20 and 10 tons for the erection of locomo- 
tive boilers. The riveting machine is, moreover, 
provided with a special 25-ton traveller. 

The construction of boilers has always been 
carried on at Creusot with the greatest care. A 
chasing press, for making firebox plates for locomo- 
tive boilers, has been in use for many years. A 
second press, very much larger and of greater 
power, was put down 15 years ago, for chasing the 
largest plates used in the manufacture of marine 
boilers. An arrangement of cranes, worked by hy- 
draulic pressure, enables a rapid handling of the 
plates from the furnaces to the presses, so as to 
prevent cooling and consequent increase in the 
number of heats required for intricate shapes. 

Besides cylindrical boilers for the Navy, Messrs. 
Schneider and Co. have manufactured for several 
years the new types of multitubular boilers, the 
use of which is largely on the increase. They 
manufacture also in large numbers stationary 
tubular boilers, as well as the more recent water- 
tube type. The necessary plant for manufacturing 
the various systems has been on several occasions 
modified and completed to keep it up to a high 
standard. The construction of frames and _plat- 
forms for land and marine turrets has acquired a 
great extension at Creusot, and this class of work 
is still on the increase. 

Fitting and Erecting Shops.—These shops are 
the largest in the department ; they occupy half of 
the total number of workmen employed in this 
section of the works, namely, 1000 out of the total 
of 2000. They contain more than 500 machine 
tools of all kinds and power, lathes, planing, drill- 
ing, boring machines, &c. Owing to their impor- 
tance, the shops have been divided into two main 
sections, one for locomotives, small stationary 
engines and torpedo-boat engines, and the other 
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MESSRS. SCHNEIDER AND CO.’S WORKS, CREUSOT; PLAN OF CONSTRUCTION SHOPS. 
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for large marine and stationary engines. These 
divisions, however, are not absolute, and the 
various shops help each other in the execution of 
certain orders. 

The section which deals more especially with 
locomotive work, comprises eight buildings, cover- 
ing an area of 8500 square metres (10,000 square 
yards); three of these contain the lathes, four 
others, various machine tools, one being the fitting 
shop, and the eighth is the erecting shop for loco- 
motives and tenders. All these shops are provided 
with overhead travellers for serving the tools and 
for the erection of the engines. A traverser facili- 
tates the removal of the locomotives and tenders 
from any one of the erecting berths to a neighbour- 
ing shop, in which they are painted. 
traverser serves to place the locomotives on the track 
belonging to the works, from where they are hauled 
to their destination. When locomotives manufac- 
tured by Messrs. Schneider and Co. are for delivery 
to Spain or Russia, where the gauge is different 
from that of the other European countries, they are 
delivered, ready erected, on special cars, built in 
such a way that the locomcetives can easily be re- 
moved and placed on the gauge on which they 
have to run. 
delivery beyond sea are delivered in parts. 

The section more especially set apart for the con- 
struction of large stationary and marine engines 
comprises 10 buildings, two of which are two 
storeys high. These 10 buildings cover an area of 
9500 square metres (11,500 square yards), and are 
divided into turning shops, drilling, boring, and 
general machinery shops, one being specially 
equipped for erecting. They are all provided with 
overhead travellers, of powers varying according to 
the various loads to be lifted; most of the travellers 
work by power, either by means of endless cables, 
square shafts, or electric motors. 

The large erecting shop has been made of suit- 
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|able height, and is provided with four 30-ton over- | outside, as their manufacture is a speciality. In 
| head travellers ; engines 12 metres (39 ft. to 40 ft.) | this shop are manufactured all the delicate instru- 


high can be erected underneath. 


|ments which serve for verifying the accuracy of 


In the above shops are all the machine tools for | engine parts and ordnance work. 


| machining exceptionally large work. Among others 
|are a surface lathe that can turn up to 10 metres 
|(32 ft. 10 in.) in diameter, pieces weighing up to 
60 tons; lathes and boring machines which can 
take shafts 25 metres (82 ft.) long ; a boring ma- 
|chine to finish boring cylinders 3 metres in dia- 
| meter and 5 metres high (9 ft. 10 in. by 16 ft. 5in.) ; 
a machine for the cutting of double-helical teeth on 
| wheels 3 metres (9 ft. 10 in.) in diameter; a 
planing machine that can work pieces 3.500 metres 
| wide and 10 metres long (11 ft. 6 in. by 32 ft. 10 in.), 


These machine tools are the largest ; there are, 
however, 40 others, which, though not quite so 
large, approach very closely in size and power. 

Tool-Making Shop.—The manufacture of the 
various tools which are necessary for the machining 
shops is centralised in one special building, fitted 
up with the necessary appliances for this special 

| work. After investigations and tests of the various 
qualities of tool-steel, Messrs. Schneider and Co. 
have classified them with reference to the require- 
|ments of their works. They know, therefore, 
exactly the right quality to use for each class of 
work, and the amount of care required in the 
forging and tempering of each kind of tool. 

The work having been specialised in this de- 
partment, the workmen have acquired great 
experience in producing steel tools.’ There are 
in this shop above 30 machine tools, lathes, 

laning and milling machines; special machines 
or cutting shaping tools, screw taps ; sharpening 
machines, &c. It keeps supplied in tools more 
| than 700 machines, and produces also all the hand 
|tools for the fitters, boilermakers, and smiths. 
| Only the various kinds of files are purchased from 








Pattern Shop.—The few data we have given of 
the foundries, their importance and the variety of 
the work they turn out, will give an idea of the 
quantity of patterns that have to be made daily. 
Besides the patterns for the iron and _ brass 
foundries, forming part of the construction works, 
the pattern shop makes all the patterns for the 
steel foundry. Though those patterns only are 
stored which may be wanted ultimately, the pattern 
dépét covers a very large area. It measures 250 
metres (820 ft.) by 16 metres (52 ft. 6 in.), and is 
two storeys high. The patterns are methodically 
classified, and any that may be required are easily 
found. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our last issue we gave an account of the first 
day’s proceedings at their recent Derby meeting of 
the Institution of Mechanical Engineers which 
commenced on July 26, and we now continue our 
report of the proceedings of the subsequent days of 
the meeting, which was brought to a close on 
Friday last, July 29. 

Narrow-Gavuce Raiiways. 

The first business taken on members assembling 
on Wednesday, the 27th ult., was Mr. Robertson s 
reply to the discussion on his paper on ‘‘ Narrow- 
Gauge Railways,” read and discussed the previous 
day; and which was reported in our last issue. 410 
author said that there were few questions to which 
he need reply. Tle did not agree with Professor 
Lupton that there was an absence of any reason 
for light railways, and he had purposely taken two 
extremes of cost of construction, because if it were 
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MESSRS. SCHNEIDER AND CO”S WORKS, CREUSOT; THE CONSTRUCTION SHOPS. 
(For Description, see Page 153.) 
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possible to pay a dividend on a line costing over 
10,0001. per mile, as was the case in the Festiniog 
Railway, it might reasonably be expected that a line 
involving very much smaller outlay would also make 
a good return. Mr. Charles Wicksteed had given 
the true reason for the adoption of narrow gauge 
in stating that it enabled the contour of the country 
to be followed without expensive embankments, 
cuttings, and tunnels. He would point out especially 
the need of putting sufficient weight in rails, those 
usually first laid down being too light, and always 
in his experience renewals were in the direction of 
heavier sections. Mr. Longridge had referred to 
the difficulty of getting sufticient boiler power in a 
narrow-gauge locomotive, but the speaker thought 
that if he had seen the Barsee light railway which 
was shown at Leeds, he would acknowledge that the 
difficulty was one which could be overcome. In 
regard to the renewed ‘‘ battle of the gauges” the 
speaker was of opinion, supposing it were needful 
to deviate from the standard gauge, that one or at 
most two gauges should be adhered to. At the 
inquiry of the Light Railway Committee five or 
six different gauges were advocated. The question 
of gauge was one which should be settled authori- 
tatively, and it was one in the settlement of which 
the Institution should have a voice. 


Water SOFTENING. 

The only paper read on Wednesday, was one by 
Mr. Leonard Archbutt, analytical chemist to the 
Midland Railway, entitled, ‘‘ Water Softening and 
Purification by the Archbutt-Deeley Process.” The 
first part of this we print on another page, and we 
therefore at once proceed to the discussion. 

Mr. J. I. Thornycroft was the first speaker. He 
said there was only one point on which he felt a 
little doubt. Although by carbonating the water 
after softening [Mr. Archbutt had dealt with the 
addition of carbonic acid to the water after soften- 
ing], one difficulty was got over, as was explained 
in the paper, another might arise. The action 
of carbonic acid obtained from the coke fire and 
dissolved in the water might have such an effect 
on the plating of the steam boiler as would be 
injurious, for it might form a vehicle through 
which oxygen would be conveyed to the iron of 
the boiler. Mr. Thornycroft was associated with 
a type of boiler in which the thickness of the 
metal was so slight that no loss could be tolerated. 
He understood that Mr. Weir had made experi- 
ments to show the trouble that arose through the 
presence of carbonic acid; and for that reason 
carbonicacid had been reduced because it was con- 
sidered dangerous. He might perhaps be wrong 
in his surmises and would be glad to have further 
information upon this point. 

Mr. Crossland was the next speaker. The author 
had said in his paper, it had been stated by one 
authority (namely, Wilson, in his ‘‘Treatise on Steam 
Boilers’) that ;4; in. thickness of incrustation upon 
the tubes of a multitubular boiler is equivalent to 
the loss of 20 per cent. of fuel, and the loss in- 
creases with the thickness of the incrustation in a 
rapid ratio, Professor Lewes gives the latest esti- 
mate as showing that 4 in. of scale necessitates 
the use of 16 per cent. more fuel ; } in., 50 per 
cent. ; and $ in., 150 per cent. additional coal. 
The author also stated that another writer (Davis, 
in his ‘‘ Treatise on Steam Boiler Incrustation ”) 
thinks that the loss of fuel caused by incrustation 
has been greatly exaggerated. Referring to this 
part of the paper, Mr. Crossland said that his 
experience was that the figures given as to loss 
through incrustation were grossly exaggerations. 
One-sixteenth of an inch would not make an appre- 
ciable difference. He had made practical tests 
in this direction, and had found that the jy in. 
scale had not increased the fuel consumption a 
measurable quantity. This, however, was a matter 
which should be looked into, for it was desirable 
that engineers should know exactly where they 
were in this respect. One thing, however, he 
was convinced of, that hard scale would not resist 
the transmission of heat as would soft deposit, or 
anything of a floury nature. This had been 
brought home to him very forcibly by a boiler 
which was working some years ago at Scar- 
borough. It was found impossible to keep it in 
repair, although various methods of working were 
employed, and eventually shortness of water was 
suspected. It was accordingly decided that in- 
spectors should be told off to watch the boiler day 
and night, and it was then found that the furnaces 
absolutely came down when there was undoubtedly 
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8 in. to 10 in. of water over the crown. The 
water on analysis was found to contain carbonate 
of lime, and this was deposited in a floury state. 
Surface blowing-off was had recourse to with- 
out effect. The author said that his apparatus got 
rid of grease, but the speaker would point out that 
the system was not applicable to cases where a sur- 
face condenser was used. On the other hand, where 
a condenser was not used, it was possible to divert 
the grease. Boiler compositions, the speaker said, 
were of very little use and many of them were 
absolutely injurious. Where five or six grains of 
carbonate of lime were present per gallon of water, 
he was of opinion that a process such as the author 
described should be used. He was not inclined to 
attribute much importance to the deterioration of 
brass fittings which had been referred to in the 
paper ; and he agreed with the author that such 
things took place through carelessness of the at- 
tendants. Speaking generally, he thought the 
apparatus described by the author very valuable, 
and for tubulous boilers it was absolutely essen- 
tial there should be a water-softening plan. 

Mr. Ellington spoke of the paper as one of great 
value, and congratulated the author on the results 
he had obtained. The settling process generally 
required a large tank, but with this the same result 
could be obtained with a small tank. The great 
difficulty with the Clark process was the room 
taken up by the plant. He would refer to a case 
in which he was interested, where the clarification 
of bad water had to be undertaken on one station. 
The water was obtained from a well and was im- 
pregnated with iron. The area for the treatment 
of the water was limited, and it was necessary there 
should be a large amount of storage water. They 
had adopted the Clark-Porter process, filter presses 
being used. Saturated solution of lime was pumped 
into the tank, which had a capacity of 15,000 
gallons, the capacity of the plant being 30,000 
gallons per hour. On 2,000,000 gallons treated 
the total cost for labour, &c., was 1jd. per 1000 
gallons. The great expense was for filter cloths. 
The cost, however, was smaller than the author 
gave in his paper. The system was perfectly suc- 
cessful, and the apparatus automatic in its action. 
The reactions were not always completed in the 
softening vessel, so that the water was passed 
through charcoal filters, and in these a certain 
amount of lime was deposited. When the filters 
were cleaned this would get into the mains. They 
had ultimately found that almost equally good 
results were obtained without using the lime. At 
another station they had adopted sponge filters, but 
the apparatus was liable to get out of order. They 
therefore used charcoal filters, cleaning them by 
blowing in air. The water passed through sponge 
filters and through charcoal too. This was Thames 
water, and it was brought to be nearly as bright and 
clear as if lime were used, the need for filter presses 
thus being overcome. The author had referred to 
the use of alumina ferric, and he would like to ask 
a question on this point. He (the speaker) had ap- 
plied it for many years, but found that after some 
time it set up corrosion in the wrought-iron pipes. 
They could not account for the cause of this, except 
that it might be due to oxygen in the water ; and 
since the use of alumina ferric had been abandoned 
the trouble had ceased. He would like to ask the 
author if he could throw any light on this part of 
the subject. 

The next speaker was Mr. Arthur Herschmann, 
who said he did not wish to enlarge upon a subject 
which had so exhaustively been treated by the 
author of the paper; he therefore restricted his 
remarks to an interesting process known in Austria 
since 1878. In that country, as in many other 
parts of the Continent, millowners have for some 
time past given much attention to the economic 
working of their boilers, owing to compulsory boiler 
inspection. It was an old practice to paint the 
boiler internally with some tarry paint, and in the 
agricultural districts potatoes were often thrown 
into the boiler in order to prevent the impurities 
in the water—owing to their being imprisoned in 
gellatinous substances—from baking hard and scal- 
ing on the shell. The speaker was aware that Clark’s 
process of removing temporary hardness chemically 
led the way in this country, and he mentioned that 
long before the introduction of Berenger and Sting]’s 
system of effecting a more thorough purification, 
Bohlig de Hien and Schulse, in Germany, amongst 
others, experimented on similar lines. Mr. 
Herschmann then described the working process of 
Berenger as follows : In this apparatus solutions of 








caustic soda and hydrate of lime are used as 
chemicals, and the good results obtained are attri- 
buted to the co-existence of these two reagents. The 
caustic soda removes carbonic acid from the water, 
and absorbing it, becomes temporarily transformed 
into carbonate of natrium. ‘This renders part of 
the bicarbonates, from which this carbonic acid was 
taken, carbonates, and as such they settle. The 
carbonate of soda, however, cannot remain un- 
changed while there is hydrate of lime left in the 
tank, it therefore becomes again transformed into 
caustic soda, precipitating carbonate of lime. The 
nascent caustic soda in turn absorbs carbonic acid 
and again precipitates carbonates. These retro- 
actions occur as long as there is hydrate of lime 
left, afterwards there remains carbonate of natrium, 
which precipitates the gypsum. 

Professor Lupton asked how in the case of heat- 
ing water by exhaust steam it would be possible 
to carry out the treatment described without cool- 
ing the water and thus losing the heat imparted to 
it by the steam. 

Mr. Perks had had experience of a system of 
water softening, in which the water to be treated 
was very hard, chiefly due to sulphate of lime and 
sulphate of magnesia. The method adopted— 
Howatson’s—had been successful, but a great diffi- 
culty had arisen in regard to the feed pipe which 
became choked within two or three months with a 
hard substance. They had tried injecting fuel gas, 
but that had set up corrosion in the boiler, so it 
had to be stopped. It was noticed, however, that 
after the water left the injector it made no deposit 
on the pipes, all the incrustation being in the pipes 
on the cold side of the injector. Taking a hint 
from this, they had heated the feed water to 180 deg., 
and that expedient was found to give complete 
success. 

Mr. Druitt Halpin referred to the chemical 
analysis given by the author, and the remarks as 
to the solubility of sulphate of lime in pure water. 
One of the authorities (Marignac) quoted in the 
paper, laid down that 133 grains of anhydrous sul- 
phate of lime would be dissolved by 1 gallon of 
pure water at 32 deg. Fahr., whilst 121.8 grains 
would be dissolved in the same quantity of water 
at 212 deg. A second authority (Tilden and Shen- 
stone) quoted by the author gave results which 
appeared to be contradictory ; the sulphate of lime 
dissolved at 284 deg. Fahr., being 54.6 grains per 
gallon, and 12.6 grains at 473 deg. Fahr. On the 
other hand, a third authority was of opinion that 
sulphate of lime is quite insoluble in water at a 
temperature of 302 deg., equivalent to a boiler 

ressure of 55 lb. per square inch ; but Tilden and 
eect experiments show that even at 473 deg. 
Fahr. pure water can retain in solution 12.6 grains 
of sulphate of lime per gallon. Under these cir- 
cumstances, the speaker apparently preferred to 
rely on the authority that stated that sulphate of 
lime is quite insoluble in water. He had softened 
water without chemicals, using only heat, so that 
it went in at’ 18} deg. of hardness by Clark’s 
scale, and came out at 54 deg. to 6 deg. of 
hardness. The author had also referred to a 
certain class of apparatus sold for preventing 
scale in steam boilers, and which depended ‘* for its 
usefulness upon the supposition that the carbonate 
and sulphate of lime are rendered insoluble by the 
mere heating of feed water; but so far as the 
sulphate is concerned, Tilden’s experiments proved 
that such apparatus cannot be efficient, especially 
that kind in which the feed water is passed into 
the boiler through a tube in the steam space where 
the water occupied only a few minutes in its 
passage through the tube.” The speaker appeared 
to be in agreement with this part of the author's 
paper, probably referring more especially to the 
latter passage. Referring to the losses due to 
incrustation, he agreed with the former speaker 
that it was difficult to believe such a very bad effect 
could be produced ; but the defect would become 
more pronounced the greater the rate of transmis- 
sion of heat. The difficulty in softening water for 
locomotives often was that the apparatus had to be 
placed where the water was picked up ; but by the 
simple heat process this could be accomplished 
effectually. Such a process wasat work on 12 lines 
of railway, and it resulted in a minimum saving of 
16 per cent. and a maximum saving of 42 per cent. 

Mr. E. G. Hiller pointed out that the essential 
difference in the author’s system was the blowing 
arrangement by which the old precipitate was 
mixed up and caused to bring down the new pre: 
cipitate with it when it settled again. As a rule, 
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the boiler insurance companies set their faces 
against heating feed water by exhaust steam ; but 
the author said that his tanks had the effect of 
extracting grease from the water. This reminded 
him of the floculent cleansing of sewage, and he 
would like to have more information as to the 
process in regard to this precipitation of grease. 
The process might be very good for large ranges 
of boilers, but he was a little doubtful as to the 
figures given in regard to depreciation, and did 
not fancy that the tanks would last 20 years. 

Mr. G. D. Hughes had had experience of using 
carbonate of lime and had come to the conclusion 
that it was injurious both to boilers and to the 
human frame. He had, therefore, for 10 years 
used nothing but distilled water, and he found that 
the vessels which contained it corroded very rapidly. 
Tin vessels would go in a few weeks, and he had, 
therefore, taken to vessels lined with silica, but 
found that even these corroded. 

Mr. Stromeyer, referring to a previous speaker's 
remarks in regard to precipitation by heat alone, 
asked how the water was heated. If the necessary 
materials were contained in the water, the scale 
must be deposited somewhere, supposing steam 
were formed. He agreed with Mr. Crossland as to 
the small amount the efficiency of a boiler was re- 
duced by the presence of scale; and in regard to 
this matter he would point out that in an actual 
boiler the conditions might be very different to 
those which would be present when evaporating 
water in a small vessel, such as a kettle. If the 
temperature of the gases were equal and the scale 
uniformly deposited on all surfaces, no doubt the 
loss due to the presence of scale would be greater 
in the latter case. But, if there were a thick 
deposit of scale over the firebox of a boiler, no 
doubt less heat would be absorbed by the heating 
surface in the firebox. The gases would, there- 
fore, escape at a higher temperature, and would 
more readily part with their heat when brought 
in contact with areas of other heating surface 
later on. 

Mr. Atkinson referred to a point which he 
thought was of importance. The effect of the de- 
position of scale would be different in water-tube 
boilers from that which would be caused in fire- 
tube boilers. The efficiency of the boiler was 
largely due to the area of heating surface in 
contact with the water. Scale deposited on the 
outside of a tube increased its heat-distributing 
surface, whilst, if scale were formed on the inside 
of the tube, the heat-distributing surface was re- 
duced. That was an important point, and one 
which engineers should consider. He agreed that 
hard scale did not so much decrease the efliciency 
of the surface as did soft scale. 

Mr. Ingham referred to cases of overheating, 
which had occurred when there was no deposit 
whatever, the cause being that the transmission of 
heat was retarded by the thickening of the water 
in the boiler, due to the quantity of matters in 
solution. Mr. Sissons was of opinion that the 
chief resistance to the transmission of heat by 
boiler plates was that to resistances at the surfaces 
in contact with the hot gases, a view in which he 
was supported by Professor R. Smith, who argued 
that the resistance which took place between the 
surface of the water was not much affected 
whether it was in contact with scale or the 
boiler plate. Professor Smith further pointed 
out that the great loss of efficiency noticed with 
what had been called soft scale or.sludge as com- 
pared to hard scale was not due to the different 
conductivities of the materials themselves, so much 
as to the fact of the retardation of steam bubbles as 
formed in the neighbourhood of the heating surface. 
Steam was generated in the sludge, and could not 
get away with facility, and it was well known dry 
steam was a very bad conductor of heat. He thought 
that efficiency of heating surface depended more on 
the getting away of the steam with facility than the 
conductivity of the plates or other factors of that 
nature. 

Mr. W. H. Maw pointed out that whether or no 
softening water apparatus should be used was a 
question of cost chiefly, and the paper was valuable 
on giving information on this point. In the 
case of boilers using London water, he had found 
that the cost of cleaning boilers might be taken as 
being at least from 1d. to 2d. per 1000 gallons 
evaporated, it being, of course, greater in the case of 
small than of large boilers. From the figures given 


softening would enable the scaling of boilers to be 
dispensed with, the other advantages due to the 
use of softened water would be got for nothing. 
He asked the author if he could state how much 
water was evaporated per square foot of surface in 
the boilers at Derby, referred to in the paper, be- 
tween successive cleanings. He (the speaker) 
entirely agreed with Mr. Crossland and Mr. Stro- 
meyer that the decrease in efficiency of boilers due 
to the formation of hard scale, had been grossly 
exaggerated. In the case of boilers using London 
water, he had found that from 150 to 250 gallons 
(according to the type of boiler) per square foot of 
heating surface could be evaporated between suc- 
cessive cleanings without causing any loss of efli- 
ciency which was appreciable. In fact, if attention 
was paid to periodical partial blowing out, boilers 
of the Lancashire type supplied with London water 
and not worked too hard, could be run for about 
1000 hours between successive cleanings, without 
causing any loss of efticiency measurable by the 
appliances ordinarily available at a factory. His 
experience had been chiefly with London water, 
but such water was probably fairly representative 
of the average water supply available at a number 
of large towns. 

Mr. A. Tannett Walker had visited some German 
steel works where he had been informed that no 
improvement which had been introduced of late 
years had rendered such service as the purification 
of the water. The speaker had been given certain 
figures in regard to the maintenance of furnaces in 
locomotive boilers used on the works referred to, 
and these he would send to the secretary to be in- 
corporated in the Proceedings. The troubles that 
had been experienced in the working of these loco- 
motive boilers disappeared altogether when the 
softening process wasintroduced. The water which 
contained a considerable quantity of carbonate of 
lime before, had been made quite suitable for boiler 
purposes at extremely low cost. 

The President, referring to the question Mr. 
Maw had raised as to the financial aspect of 
softening water as against cleaning boilers, pointed 
out that Mr. Ramsbottom had said that it was 
better to let locomotive boilers get dirty, and draw 
the tubes and clean them out as it was required to 
do so. That was a practice followed on many rail- 
ways, but he had found the process described by 
the author gave excellent results, and they got 
greater duty out of their fireboxes. 

Mr. Saxon said that he believed a greater loss of 
efficiency resulted from neglect to sweep the flues 
of a boiler than from the formation of scale. If 
locomotive tubes were not cleaned, it was found 
that the efficiency fell off more from dust than from 
scaling ; and he came to the conclusion, therefore, 
that it was worse to neglect cleaning flues than to 
allow boilers to scale up. 

Mr. Archbutt, in replying to the discussion, said 
that to a certain extent many of the speakers had 
answered one another. Mr. Thornycroft had asked 
a question as to the corrosion of boilers through 
carbonating water, and in reply to this he would 
say that the amount of carbonic acid introduced was 
only sufficient to neutralise other matters present. 
Every natural water contained as much carbonic 
acid as would be introduced by the process de- 
scribed. Mr. Perks said that corrosion did occur 
through carbonating water. This happened in the 
early days of the process, and was possibly due to 
an excessive quantity of carbonic acid being intro- 
duced. It was quite probable, however, that there 
were old pit marks in the boiler plates which had 
left in them magnetic oxide, and this would have 
been laid bare by the removal of the scale. As to 
the loss of fuel due to scaling, he thought if 
members would read his paper they would see he 
had not committed himself to any great extent, 
having only quoted others, and given his authorities, 
some of which, as he had pointed out, were not in 
accordance. He fully agreed that experiments 
were wanted in this direction. He had no experi- 
ence in the matter himself, and it would be noticed 
he did not depend upon it in regard to the advan- 
tages claimed for the process. Mr. Ellington had 
given an interesting account of the removal of iron 
by the Porter-Clark process, and had pointed out 
the difficulties that existed where filtering had to 
be gone through. Reference had been made to 
corrosion due to alumina ferric, and he would ask 
in that case whether it were used alone, as the 
water should not contain more of that ingredient 
than would be neutralised by other substances 


stated that in the case he had referred to, the alu- 
minia ferric was used alone. If only alumina ferric 
were put in, bad results would follow. Professor 
Lupton had asked about the loss of heat due to 
cooling of water already heated by the exhaust 
steam. In one case where such heated water 
was treated by his process, the temperature 
had been reduced from 100 deg. to 90 deg. 
Mr. Halpin had spoken of the precipitation of 
sulphate of lime by heating only, and here the 
author would point out that he had quoted his 
authorities. He would, however, like to see 
Mr. Halpin’s figures and learn the cost of produc- 
ing the heat. Mr. Halpin here replied that the 
cost was nil, upon which the author asked how 
water could be heated without cost. He had not 
had much experience in the matter of grease in 
boilers, but he would make inquiries and add the 
results to the paper before it was printed. In 
regard to what Mr. Maw had said, he was unable 
to say how much longer a boiler might be run be- 
tween successive cleanings if softened water was 
used, but if he could obtain data he would com- 
municate them to the secretary. 

This brought the discussion to a close, and the 
sitting was brought to a conclusion with the votes 
of thanks as recorded in our report of last week. 


EXcuRSIONS AND VIsIts TO WoRKs. 


There were several interesting excursions on the 
programme of this meeting, whilst the lists of works 
open to members both at Derby and Nottingham 
was a very extensive one. As stated in our last 
issue, a number of members visited Messrs. Bass’s 
brewery at Burton-on-Trent on the afternoon of 
Wednesday the 27th ult., whilst another party 
travelled to Duffield, to seo Sir Arthur Percival 
Heywood’s model railway. 


THe Miptanp Ramtway CaRRIAGE AND WaGon 
Works. 

In our issue of the 22nd ult. (see page 97 ante) 
we described and illustrated somewhat fully the 
locomotive department of the Midland Railway. 
As we stated, space did not then permit us to 
include an account of the carriage and wagon de- 
partment which form a most extensive works at 
Derby, covering an even larger area than the loco- 
motive works themselves. This important and 
well-equipped establishment is under the superin- 
tendence of Mr. Thomas G. Clayton, who has 
under him 3450 men and about 150 women. On 
an average, eight passenger carriages and 180 
wagons are turned out per week, the carriage 
stock of the Midland Railway comprising 4786 
vehicles and 116,331 wagons. We cannot now do 
anything like justice to this important manufactur- 
ing establishment, but as no account of the Derby 
meeting would be complete without some reference 
to the carriage and wagon works, we append a few 
particulars. 

The main portions of the works were erected in 
1875-6, and were intended for the maintenance and 
repair of the carriages and wagons of the company. 
In 1883 and in 1891 additions were made to the 
works. Again, this year a further extension has 
been made, and it was in one of the fine new shops 
of the carriage works that the Directors of the 
company entertained members of the Institu- 
tion at luncheon on Tuesday, July 26, the dinner 
of the Institution on the evening of that day also 
taking place in the same shop, which was admir- 
ably decorated and lit up for the occasion. The 
shops are of the same general design, and of 
uniform height, being 21 ft. to the underside of 
the principals. On the west side of the works are 
the sawmill, wagon and carriage-building and re- 
pairing shops, &c. The sawmill and wood-working 
machinery shop consists of a building 320 ft. long 
by 250 ft. wide. This department has a fine clear 
appearance, due largely to the fact that the shaft- 
ing is placed below the floor. The machinery in 
the department is driven by two horizontal engines, 
having cylinders 18 in. in diameter by 26 in. stroke, 
and running at 120 revolutions per minute, with 
140 lb. steam pressure. These are supplied with 
steam by three boilers in an adjoining building. 

The wagon-building shop is next to the sawmill, 
and is 360 ft. long by 200 ft. wide, and is provided 
with 18 lines of rail. The carriage - building 
shop is 384 ft. long by 200 ft. wide, and has also 18 
lines of rails. The panel-drying shed is a timber 
building 300 ft. long by 100 ft. wide, having open 
louvre sides. The floor is raised 2 ft. above ground, 








in the paper it appeared that the cost of softening 
Would be less than that of cleaning, and thus, if 


introduced into the water. Mr. Ellington here 





and the floor boards are laid with 1 in. open .spaces 
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between them to allow a free circulation of air 
from underneath. Next to this is the carriage- 
lifting shop, where wheels, axle-boxes, springs, 
brake work, and other underwork are detached 
when the vehicles are brought in, after which 
the bodies are taken to the body-repairing shop. 
The carriage-repairing shop is 320 ft. long by 300 ft. 
wide, and contains 18 lines of rails running across. 
The finishing shop, where internal wood decoration 
is done, is situated «t the west-end of the latter 
building. There are two painting shops, one being 
400 ft. long by 200 ft. wide, and containing 23 lines 
of rails ; and the other 400 ft. long by 300 ft. wide. 
The upholsterers’ shop and sewing-room is 200 ft. 
long by 120 ft. wide. 

Passing to the central part of the works, we come 
to the part devoted more especially to metal-work- 
ing, as the west side is given over to the wood- 
working, painting, and upholstery. This central 
part comprises the fountries, forge, smithy, and 
machinery and fitting shop. The latter is a 
building 400 ft. long by 225 ft. wide. Here are 309 
machine tools driven by two horizontal high-pres- 
sure engines, having cylinders 18 in. in diameter 
by 26 in. stroke, and running at 120 revolutions 
per minute, with 140 lb. steam. The smithy 
and spring shop adjoining is 225 ft. long by 200 ft. 


wide. Here are 92 smiths’ benches and 62 
machine tools. The forge is 200 ft. long by 
135 ft. wide. In the wheel-making shop ad- 


joining wrought-iron wheel centres are pro- 
duced. The iron foundry is 300 ft. long by 
90 ft. wide and forms part of the most. northern 
building on the central line of shops. It has two 
cupolas, core ovens, &c. In the same building is 








the bar-iron store which is 300 ft. long by 45 ft. wide, 
and above this is the tinsmiths’ shop. The bolt 
stores, general stores, and map-room are also in 
this building. The brass foundry is in a separate 
building to the east of the iron foundry: It is 
100 ft. long by 90 ft. wide, the melting furnaces 
being built out beyond on the eastern side. These 
furnaces are heated by gas on the regenerative 
principle. The gas producers, 11 in number, are 
adjoining the forge. -The wagon-repairing shop 
is a square building on the eastern side of the 
works and close to the London-road entrance. It 
has 18 lines of rails 300 ft. long. Only heavy 
repairs are done here, light repairs being carried 
out at the various out-stations on the company’s 
system. In this building is a smithy containing 
24 fires, and also a store-room. A shed used for 
breaking up worn-out wagons is in the south- 
western side of this building. 

The two timber departments are situated respec- 
tively on the south-east and north-west sides of the 
works. The former, which is the principal, con- 
sists of a yard of 13 acres, and is traversed for the 
whole length of 1400 ft. by three lines of rails, one 
of which is used for the travelling crane, and the 
other two for wagons. On this side deals and 
battens are stacked. One of the largest buildings 
consists of a wooden shed, 600 ft. long by 100 ft. 
wide, which is used for drying and storing oak. 
It is fitted with overhead travelling cranes. The 
timber yard is provided with a suitable timber 
gantry which is 350 ft. long by 50 ft. span. On 


it are mounted two 5-ton travelling cranes, driven 
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wide, and the other 300 ft. long by 150 ft. wide. 
They are also constructed of timber, and have 
louvred walls to allow for circulation of air. These 
sheds are stacked principally with oak planks and 
oak scantling, all cut to various standard sizes 
ready for use. Near these ‘are the ‘general offices 
and drawing offices, which are situated at the north- 
west entrance, which is in the London-road. 

Artificial drying is not used in these sheds, the 
timber being open stacked for a period of about two 
years. There is, however, a small drying-room at 
the north-west corner of the saw-mill, and here any 
small quantities of timber that may be urgently 
needed for special purposes are treated. This room 
is brick-built, and is heated by steam pipes placed 
beneath a raised platform. A current of air is driven 
over the steam pipes by a fan, and this heated air 
circulates among the open stacked timber. 

Logs are cut up into a scantling, as far as pos- 
sible, immediately they are received, the 5-ton 
cranes on the gantry referred to unloading them 
from the wagons and placing them in a saw-mill, 
where they are cross cut to the required lengths 
by circular saws. After being cross cut the lengths 
are cut longitudinally by circular or frame saws, 
after which they are taken to the drying sheds. The 
various subsequent operations of planing, mortis- 
ing, tenoning, boring, or grooving, are carried out 
by various wood-working machines, such as are used 
for these purposes, and which comprise also band 
saws, dovetailing machines, panel-planing machines, 
sand-papering machines, &c., the number of these in 
the f ae being 138 in all. The timber is then 








by steel wire ropes. Onthe north-west side are two 
timber-drying sheds, one 300 ft. long by 100 ft: 





taken to the carriage-building shop or to the wagon 
shop. ° bake? fet 
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In the machine shop there are an hydraulic wheel 
press, hydraulic riveting machines, and gas-heated 
plant for shrinking on tyres. There are also the 
usual machine tools for preparing the metal- 
work. The shop is fitted with hydraulic cranes 
and lifts. Inthe smiths’ shop are eight steam ham- 
mers from 3 cwt. to 7 cwt., and power hammers 
from 1} cwt. to 24.cwt. There are also hydraulic 
forging presses, shearing and punching presses, 
and other usual appliances, among which may be 
mentioned a plant for nut and bolt making. Two 
bays in the same building are devoted to spring- 
making and repairing, for which hydraulic machi- 
nery is used in some instances. The forge has 13 
steam hammers ranging from 5 cwt. to 30 cwt. for 
working up scrap, the furnaces being fitted with 
boilers and heated by gas. Hydraulic machinery 
is also used in the wheel-making shop for wrought- 
iron wheel centres. This plant includes rim- 
bending machines, spoke and rim-welding machines, 
and a fine hydraulic press of 1000 tons for welding 
the bosses and punching the centre holes for axles 
in one operation. 

Mention should be made of the grease-making 
department, which consists of a two-storeyed build- 
ing, which contains two 7-ton boilers on the top 
floor with cooling troughs on the lower level. In 


the works are employed two shunting engines for | 
moving the carriages and wagons, in addition to| 


which there are five steam traversers. 
Bass’s BREWERY. 


According to particulars furnished to members, 
the breweries of Messrs. Bass, Ratcliff, and Gretton 
are the largest establishments of their kind in the 

nited Kingdom, or most probably in the world. 
e business was founded in 1777 by William Bass, 
and was the germ of the great business which his 
grandson, Michael Thomas Bass, developed. The 
‘& moderately large garden.” At the present 
time it extends over an area of 150 acres. There 
are 39 steam engines as well as two portable 

















original brewery occupied a site about the size of | 





a 


engines. The traffic is worked by 10 locomotives 
over 15 miles of railway. Over 600 trucks have on 
occasion been loaded in a single day. The stock 
of casks consists of 40,000 butts, 13,200 hogsheads, 
128,000 barrels, 115,000 kilderkins, and 83,000 
firkins. This in all amounts to close on a quarter 
of a million of casks, a statement which gives a fair 
idea of the magnitude of operations of this firm of 
world-wide reputation. There are 2800 men and 
boys employed at Burton; but it is stated that owing 
to the adoption of mechanical appliances, one man 
will now do the work that would require 10 men in 
the early days. 

Bass’s brewery is altogether too large an esta- 
blishment to deal with in a notice such as this, 
and it must suffice to say that the members were 
shown over the ‘‘ new” brewery (one of the three 
which the firm have at Burton), the steam 
cooperage—where 680 men and boys are employed, 
and where a very complete and interesting plant of 
cask-making machinery was examined—-and the 
maltings at Shobnall, where there are eight malt- 
houses, all communicating and capable of malting 
about 80,000 quarters. The visit was a very inte- 
resting one, and a large number of the members 
took part in it. 


Tue DurrieLp Narrow-GauceE RatLway. 


This interesting model railway was constructed 
in 1874 by Sir Arthur Percival Heywood, for 
experimental purposes. It was desired to show 
that an annual traffic of as little as 5000 tons 
could be carried between two points not more 
than a few miles apart more cheaply and ex- 
peditiously by a locomotive-worked permanent 
railway than by road if the conditions were suit- 
able. It was also designed to make practical tests 
of novel designs in permanent way, en, ines, and 
rolling stock. The gauge is 15in., this, after 
careful experiments, seeming to be the narrowest 
practicable gauge that could be used fcr the pur- 
pose, and it was concluded that on a fairly level 
line of about three miles in length one locomotive 





could readily deal with an annual traffic of up to 
50,000 tons of minerals on this gauge. Members 
who visited Duffield were most hospitably enter- 
tained by Sir Arthur Heywood, and were able to see 
the line in operation, Sir Arthur’s family mostly sup- 
plying the working staff. Cast-iron sleepers are used 
in order to lessen expenses of upkeep. About half 
a mile of the line is arranged as an experimental 
course, taking the form of the figure eight, so that a 
run of any required length may be obtained. There 
are three tunnels, two bridges, and a timber via- 
duct 90 ft. long and 20 ft. high. This is built asa 
model for any army field railway. There is a 
branch of one-third of a mile in length, having a 
gradient of from 1 in 10 to 1 in 11, and 
a two-thirds circle curve of 25 ft. radius. 
This connects with the workshops 80 ft. below. 
The tank locomotives used have six or eight 
wheels, all coupled, and with radial axles. It 
is claimed that this is the first successful ‘solution 
of the problem of giving a maximum climbing 
power, together with ability to pass a 25-ft. curve 
without grinding. The rolling stock consists of 
open and closed bogie carriages 20 ft. long, and of 
wagons of various kinds which are fitted with self- 
acting coupler buffers. There is also a dining car 
capable of accommodating eight persons, and a 
sleeping car with four berths; these, as was ex- 
plained, were not built as likely to be required 
on such a line, but to show the capabilities of 
this small gauge. On several occasions, it was 
stated, 120 persons had been accommodated in the 
passenger train which had been taken up a gra- 
dient of 1 in 20 and round two-thirds circle curve of 
40 ft. radius by means of one engine. There isa 
complete system of signalling and interlocking. 
Not the least interesting part of this railway is 
that the whole of the plant, with the exception of 
rails, boilers and steel castings, has been made in 
Sir Arthur Heywood’s amateur workshops and to 
his designs. Here also was made the plant for 
=— of line of the same gauge that connects 
ton Hall with the Great Western Railway. 
The latter line during the two years it has been 
at work has carried between 6000 and 7000 tons 
annually at less than one shilling per ton per mile. 
This includes interest at four per cent. on a total 
outlay of 58931. with due allowance for renewals. 


Tue Brusa ELectricaL Works. 


Thursday, the 28th ult., was given up entirely to 
excursions. There were three parties formed. The 
first travelled by special free train by invitation of 
the Directors of the Midland Railway Company to 
Loughborough and Swithland, arriving back in 
time to take lunch in the shareholders’ room at 
the Midland Railway Station. The second party 
travelled by special train to Milton and Stoke-upon- 
Trent, whilst a third party visited works in Not- 
tingham and the neighbourhood. In the afternoon 
a reception and garden party was given at Notting- 
ham Castle and Museum and the grounds, by in- 
vitation of the President. 

The Brush Electrical Works, which were visited 
by the first party referred to, are the property of 
the Brush Electrical Engineering Company, and are 
situated at Loughborough. They were originally 
the Falcon Engine and Car Works, and were built 
in 1860 for the purpose of constructing locomotives, 
carriages, tramcars, and general rolling stock, and 
engineering work. In 1889 the Brush Company 
acquired this property, their own works in Lam- 
beth having become too small for the work required 
from them. About 7 acres of ground are covered, 
and important extensions are now in progress. 
Some 1000 men are now employed. 


Tue Leicester Water Works. 


After visiting the Brush Company’s works, 
members proceeded by train to the Swithland re- 
servoir of the Leicester Corporation Water Works. 
This is situated in Charnwood Forest, about nine 
miles to the north of Leicester. The reservoir is 
situated in a valley and has been formed by raising 
the roadway, thus making an embankment across the 
valley. There are two weirs, together with filter 
beds, pure water tank, settling pond, engine-house 
and pumping station, valve tower, and other neces- 
sary works. The drainage area above the site of the 
reservoir is 3500 acres, in addition to which there 
is an overflow from the drainage area of another 
reservoir at Bradgate, of 4400 acres. The contents 
of the Swithland reservoir is 490,000,000 gallons. 
The water is drawn through the valve tower 
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to the filter beds, and is then filtered through 
a depth of 3 ft. of Leighton Buzzard sand. 
There are six filter beds, having a total area 
of 88,644 square feet, one of these beds being 
usually held in reserve. The water is filtered into 
the pure water tank at the rate of about 329 gallons 
per square yard per 24 hours. The filter beds are 
fitted with sand washers constructed by Messrs. 
Hunter and English, the water used for sand- 
washing being filtered, and being under a pressure 
of 300 ft. The reservoir is 468 ft. above ordnance 
datum. 

In the pumping station there are two sets of 
triple-expansion direct - acting engines of the 
marine pattern. There are three pumps, each 
12} in. in diameter by 3 ft. stroke, and each 
capable of pumping 45 gallons per revolution. 
The diameters of the steam cylinders are 17 in., 
27 in., and 44 in. There are four boilers, 274 ft. 
long and 7 ft. in diameter. Green’s economisers 
are used. On trial the engines developed 
143 indicated horse-power with a fuel consump- 
sion of 1.43 lb. of coal per indicated horse-power 
per hour. The total cost of the land works and 
all incidentals thereto amounted to 317,0261. 


Excursion To MILTON AND STOKE. 

The second alternative excursion on Thursday, 
the 28th ult., was to Milton, Staffordshire, to visit 
the works of the British Aluminium Company, and 
thence to Stoke-upon-Trent, when the china works 
of Messrs. Mintons’, Limited, were visited. The 
works of the British Aluminium Company at 
Milton were described fully in the paper by Mr. 
E. Restori, which we published in our last issue 
(vide, page 154 ante), and it is unnecessary, there- 
fore, that we should give any detailed account of 
them here. Under the guidance of the manager, 
Mr. Thomas Clemmons, however, the visitors 
had an excellent opportunity in inspecting the 
plant and processes described in Mr. Ristori’s paper, 
and there can be no doubt that this inspection 
conveyed to many of them a much more clear 
idea of the qualities and peculiarities of aluminium 
than they could possibly gain by any verbal descrip- 
tion, however complete. Amongst other interest- 
ing operations, the visitors were shown the casting 
of a large pan for a chemical works, made of pure 
aluminium, this pan involving the pouring of 11 
crucibles, each containing over 200 lb. of the 
molten metal. The quantity of metal teemed was 
very largely in excess of the weight of the casting 
required ; and more than this, a considerable por- 
tion of the metal which ran through the mould 
and fell into pits formed in the moulding floor, was 
taken up in ladles and re-poured into the mould, the 
object being to feed the casting freely quite up to 
the moment of setting. The surplus metal run 
through the mould was cast into ingots for re-melt- 
ing. The appearance of the metal when being 
teemed from the crucibles into the large collecting 
ladle, and thence into the mould, formed a 
striking contrast to that of cast iron. The molten 
aluminium was exceedingly fluid—apparently as 
fluid as mercury, and not unlike that metal in 
appearance. It also poured very ‘‘dead,” there 
being no splashing, and only a very slight forma- 
tion of oxide. The low specific gravity of the metal 
was strikingly shown by the manner in which the 
large crucibles were handled by manual labour, and 
altogether the operation was an exceedingly interest- 
ing one. Inan adjoining shop the visitors had an 
opportunity of examining a finished casting similar 
to that they had just seen poured, while a 
number of other important castings in aluminium 
or aluminium-bronze, including propellers, central 
portions of large pistons and valves, &c., were 
also available for examination. 

The slabs for rolling into plates are cast in iron 
moulds made in halves, these moulds being open 
along one edge, so any scum is confined to one 
edge of the slab only, this edge ultimately forming 
a& =. end. The rolling mills are by Messrs. Taylor 
and Farley, and are an excellent job. Altogether 
the British Aluminium Company have got a plant 
which has been well laid out for the work to be 
done, and we hope that the enterprise they have 
shown in dealing with the new metal may soon lead 
to large extensions of the works being necessary. 


Minton’s CoIna AND EarrHeENWARE Works. 


After leaving the Aluminium Works, members 
were taken by a special train from Milton to Stoke- 
upon-Trent, where they visited the china, earthen- 








ware, and tile works of Messrs. Minton. These 
historic works were founded in 1793 by Thomas 
Minton, who was originally an engraver. By 
honest work his name soon became known, and the 
business, which was of a humble nature at first, 
soon extended. Thomas Minton’s second son, 
Herbert, succeeded to his father as head of the 
firm, and it was during his administration that the 
establishment grew to the large proportions that it 
attained at that period. 

Semi-transparent porcelain was made in 1821, 
and soon afterwards the manufacture of china was 
commenced. In 1842 Parian ware was introduced, 
and this was followed by the manufacture of English 
majolica. The chief materials used are Cornish 
clay, blue clay from Dorsetshire, flint, Cornish 
stone, and bones. Most of the materials used 
require pulverising, and in the mill are pans 
of stones for grinding purposes. Colouring material 
is ground under mallet-millers. 

There are three processes passed through to mould 
the clay into form. They are known as throwing, 
pressing, and casting. The thrower forms the article 
and passes it on to the turner, who removes super- 
fluous clay. Plates and similar articles are formed 
in the pressing shops, the clay being placed on a 
plaster mould which is made to revolve rapidly, and 
the workmen, by means of a tool called a profile, 
pressing it into the required shape. If, owing 
to the shape of the part, this method cannot 
be adopted, a casting process is used. Articles 
are dried and then fired in biscuit ovens, being 
placed in what are known as seggars made of rough 
clay. The fired ware is known as “biscuit,” and 
in this state the patterns are printed on it. Glazing 
is the next process, the ware after dipping in the 
glaze being again fired, after which enamelled 
colours are laid on. Finally, any gold work is 
burnished, after which the articles are taken to 
the warehouse. The number of hands employed 
in these works is about 1000. The visit concluded 
with an inspection of the extensive show-rooms, 
where a large collection of most beautiful speci- 
mens of the potter’s art were to be seen. 


Toe Humper Cycite Works. 


The third excursion of Thursday, July 28, was 
to Nottingham, members travelling by ordinary 
trains from Derby. Beeston is about three miles 
from Nottingham, and here are situated the well- 
known cycle works which were founded by Mr. 
Thomas Humber in a very humble way in the 
year 1868 at Nottingham. This was of course in 
the early days of the bicycle, when the demand 
was very small, but in 1878, Mr. Humber removed to 
Beeston, fortunately taking up a site which allowed 
for unlimited extension. In 1878 about 80 hands 
were employed, but this was considered quite a re- 
markable thing in those days. At the present 
time nearly 2000 men are employed by the Humber 
Company. There are other factories of this firm 
at Wolverhampton and Coventry, while subsidiary 
companies have been formed in the United States, 
Portugal, Russia, Denmark, and Sweden. The 
entire combination of the Humber companies finds 
employment for about 7000 men. 

It would be impossible in the space to which we 
must limit ourselves on the present occasion, to 
deal with the various complicated engineering pro- 
cesses that are followed in the construction of a 
modern bicycle. It is a subject that we have dealt 
with at some length on former occasions, and shall 
return to again. The chief point which struck us 
during the inspection of these works was the 
care taken to insure accuracy in the construc- 
tion in the framework, no pains apparently being 
spared to attain perfection in this respect. 

There are several interesting points about the 
Humber cycle which might be referred to at greater 
length did space permit. As our readers are aware, 
a detachable joint for attaching the various members 
of the frame has been adopted, this being the in- 
vention of Mr. H. Belcher, the general manager, 
and Mr. F. Easom, the works manager. With this 
joint brazing is done away with and advantage has 

n taken of this fact to use aluminium tubes. 

A new description of front fork has also recently 
been rerdee-sems § In place of the usual oval-section 
tube two smaller tubes are used, these being brought 
together and formed into a single tube at the 
bottom end in a very ingenious manner. Naturally, 
the two circular section tubes afford greater strength 
than the single flattened tube. The same principle 
has been carried out in the formation of chain-stays 
where the V-shape affords greater resistance to 








bending in a vertical direction under stress of the 
chain than is given by the ordinary tube, whether 
of D-section or circular. 


THE PREsIDENT’s RECEPTION. 


The afternoon of Thursday was devoted to what 
was the chief function of the meeting. This was 
the reception and garden party before referred to 
as being given by the President, Mr. Samuel W. 
Johnson. It was fortunate that the fine rooms 
and galleries of the Castle and the Museum were 
available for the purpose, for about three o'clock, or 
half an hour before the time set down for the recep- 
tion, a heavy thunderstorm broke over Nottingham. 
Fortunately this spent itself after about half an 
hour, and the rest of the afternoon proved fine 
and sunshiny. The reception was in all respects 
highly successful, a large party of members and 
their friends, including a great many ladies, enjoy- 
ing the beautiful grounds and fine view, as well as 
the magnificent collection of pictures and other 
objects of art which are collected in Nottingham 
Castle. 

Fripay’s Excursions. 

Friday, July 29, the last day of the meeting, was 
devoted to visits to Bolsover and Cresswell Col- 
lieries, after which members were driven in brakes 
to what is generally known as the ‘‘ Dukeries.” 
They were taken first to Welbeck Abbey, where a 
cold luncheon was provided in a marquee ; after- 
wards they drove to Edwinstowe and Mansfield, tea 
being provided at the latter place ; after which 
return was made either to Nottingham or Derby. 
The drive through the ‘‘Dukeries” was most 
successful. The Duke and Duchess of Portland 
were present at the lunch at Welbeck, Mr. Jere- 
miah Head presiding. About 350 persons took 
part in the excursion. This excursion brought a 
most successful meeting to its conclusion. 

Special mention should be made before we con- 
clude, of the liberality of the Midland Railway 
Company in conveying members free from their 
nearest Midland station to Derby and back over the 
whole of their system. Not only did they do this, 
but they and their staff gave most valuable aid in 
various other ways, particularly with regard to the 
excursions. The meeting was indeed the most 
largely attended summer meeting which the Insti- 
tution has yet held, and it was throughout most 
highly successful, a fact on which the President is 
to be heartily congratulated. Finally, we must 
also congratulate Mr. Edgar Worthington, the new 
secretary of the Institution, on the admirable 
manner in which he and his staff carried out all 
the arrangements of the meeting which fell to their 
share. 





AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 


(From our New York CorRESPONDENT.) 
_ (Continued from page 137.) 
PATENTS. 

Tue first paper of the second session was on 
‘Patents ;” the author was James W. See, of 
Hamilton, Ohio. He condensed the points to be 
considered under the following : 


a ean examinations are of merit in certain cases 
only. 

Caveats are generally misunderstood. | 

Hurried applications are generally unwise. 

Inventions are not easily stolen. : 

The first meritorious inventor prevails. 

A patent is not a license. 

Joint invention is often misunderstood. 

Employers’ rights are often misunderstood. 

Change of pur is not patentable. 

Combination claims are good claims. 

Aggregation is not invention. . ' 

Specific claims should supplement generic claims. 

Sub-combinations are patentable. i 

The doctrine of mechanical equivalents inures to 
pioneers. ' 

Modifications should not generally be set forth in 
patents. : 

Divisional applications are wise and often necessary. 

A superior patent solicitor is not necessarily the best 
for all classes of cases. / 

The — fee system is generally but not neces- 
saril ; 

Intri ment cannot always be determined from the 
face of the patent. ant 

The Government cannot insure the validity of a patent. 

Patent copies and digests are useful tools. die f 

Foreign patents should be contemplated with caution. 


The preliminary examination sometimes saved 
considerable money if they showed an anticipation 
of the patent sought, and where they were not very 
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expensive the author commended them, although 
if the invention was liable to be buried in non- 
cognate classes, or in an enormous number of 
classes, no reliable cheap examination could be 
made. Many inventors think a caveat is a provi- 
sional sort of patent and secures temporary protec- 
tion. This the author denied and said : 


No patent will ever be granted to him as a result of the 
caveat. The filing of the caveat is no evidence that the 
caveated invention is new or patentable. No examina- 
tion is made by the Patent Office into the novelty or 
patentability of the subject matter of the caveat. The 
caveat is utterly without effect as regards the rights of 
the public or of other inventors. The sole purpose of the 
caveat is to secure notice to the caveator in case a com- 
peting inventor applies for a patent, thus giving the 
caveator an opportunity to complete his invention and 
file his application and establish such rights as he may be 
entitled to. If — caveat period an a, 3 asoayenns is 
filed by a stranger seeking a patent on the subject matter 
of the caveat such application will be suspended, and the 
caveator will be given notice, and will be given three 
three months in which to file a proper application for a 
patent, whereupon interference proceedings will be taken 
to determine the question of priority. The caveat will 
not comprehend competing applications already on file 
before the caveat. It is advisable to have nothing to do 
with caveats, but to accomplish the caveat purposes by 
means of an application for a patent, for it is only in 
rare cases that matter can be descri in a caveat which 
cannot be -” into satisfactory provisional form for the 

urposes of a formal application. The preparation and 
fling ofa caveat costs nearly as much as an application; 
its period is but one year without additional fees ; it pro- 
vokes no official examination, and therefore gives no 
notion of the prior state of the art, and it can never 
eventuate in a patent. A formal application, made for 
mere caveat purposes, costs but little more than the 
caveat; it provokes an official examination into the state 
of the art, and thus serves to indicate whether or not 
its subject matter is new and patentable ; it brings about 
the same notice and interference proceedings with any 
competing applicant, regardless of whether the com- 
peting application is earlier or later than the applica- 
tion in question; the application may be caused to 
eventuate in a patent if the matter is patentable 
and in satisfactory form ; the application can be delayed 
within reasonable limits while the invention is being per- 
fected, or in the end the application may be abandoned 
in favour of a later application for the invention in its 
more perfected form. An application has a further ad- 
vantage in thefact that in case of interference proceed- 
ings it may give the applicant the benefit of the senior 
date of filing, and thus throw burdens of opening proofs 
upon his competitor, while in the case of an application 
following notice under a caveat, the caveator’s application 
is bound to be of junior date. Briefly, a caveat does 
nothing that an pga. does not do, and an appli- 
cation does much that a caveat cannot do. 

_ The author deprecated ‘‘hurried applications” as 

liable to result in incomplete inventions. The in- 
ventor has under the law two years to exploit his 
invention before applying for a patent, and this 
delay adds two years to the term of expiration of 
the patent. The only exception to this delay was 
in the case of ‘‘ bubble inventions,” like toys and 
advertising devices of a temporary character. In 
regard to stealing inventions, Mr. See said, 
‘Ideas could be stolen, but not inventions, and 
cited the case when the original party had never 
carried his ideas to a point of successful invention. 
He summed this up as follows : 

Briefly, then, keep ideas of invention secret, for fear a 
more enterprising man acting on that idea may be the 
first to actually evolve an invention from it; be not so 
secret as to exclude knowledge from friends who may be 
needed to make proof of dates and diligence ; be diligent 
m reducing an idea to @ practical invention ; when the 
idea is reduced to a practical invention avoid secrecy So as 
to have ample proof of the fact. 

He considered the first inventor was the one who 
first conceives the invention and follows it up with 
reasonable diligence, or he, who conceives later 
than a negligent inventor and first reduces the in- 
vention to practice. 

A patent is not a license, and patenting a new 

machine does not free the patentee from the pos- 
sibility of infringing on other patents. Mr. Lee 
stated this case thus : 
4 An original and meritorious patented invention may be 
commeted by some previous patent. A patented inven- 
ion may be improved by a subsequent inventor, and 
most inventions are improved from time to time, but the 
improver acquires no rights under the fundamental 
 camerd by reason of having improved the fundamental 
nvention, 

The author considered him equally entitled, 

— to a patent for his improvements. As to 
gl it was wise to —_ an improvement 
Which could not be used because of a ominating 
patent, he raid : 
memProvement eng are often as valuable as funda- 

patents, by reason of their expanding the market 


or the fundamental invention by increasing its capacity 





or lessening its cost. It is true that the owner of the 
fundamental patent may be the only possible customer 
for the improvement patent, but it often happens that 
the improvement is important or even essential to the 
financial success of the fundamental invention. Again, 
it may develop in course of time, that the fundamental 

tent is invalid for some reason, and in any event the 
undamental patent will expire while the improvement 
patent is in force. 

He advised, where there was a joint invention, 
all the inventors should join in applying for a 
patent, and if there was any doubt as to what a 
skilled mechanic may have added to an invention, 
he also should be included in the application, and 
the fundamental inventor secure himself by a pre- 
liminary contract with the mechanic or by deed of 
assignment under the application. He denied the 
rights of employers to any rights under a patent 
granted to their employeé. He said it was no 
invention to discover a new capacity in an old 
invention, as an inventor was entitled to all the 
capacities of hisinvention. ‘‘ Combination claims” 
were not elements of weakness, for all mechanical 
claims of any value were ‘‘combination claims.” 
Combination does not necessarily imply separate- 
ness of elements, and that claim is the strongest 
which recites the fewest number of elements, and 
non-essential elements weaken or destroy the 
claim, which cannot be considered satisfactory so 
long as there is any way for the escape of an 
ingenious pirate. It does not follow that because 
a given association of mechanical elements is new, 
it is therefore patentable ; if the new association is 
a combination it is patentable, out of a mere 
aggregation, it is not. All new machines are com- 
posed of old elements, the law pre-supposes this, 
and that the invention lies in the peculiar associa- 
tion of them. In respect to modifications, Mr. 
See said : 

It frequently happens that an inventor, in applying 
for his patent, can show the preferred structure and lay 
the foundation for broad claims, while at the same time 
he can see various modifications capable of the same result. 
In such case the inventor is often desirous of illustrating 
such modifications in his patent, and patent solicitors 
often yield to the desire. It is generally unwise to 
illustrate and describe modifications. The claim should 
be of scope to cover the invention and mere modifica- 
tions of it, regardless of whether those modifications 
are or are not set forth, and regardless of whether 
the inventor has conceived of them, so long as _ they 
are mere modifications. If he doves show modifica- 
tions, he might in Court run up against a rule of law 
that where there is an enumeration the matter is 
limited to the enumeration. An infringement might em- 
ploy a mere modification not comprehended by the enume- 
ration. Again, it is a maxim of law that a mere modifica- 
tion is comprehended by a claim. When the patent is 
taken into Court, it might happen that some enumerated 
modification might be found to be old in the prior art, 
and in such case the claim would fall. If no modification 
was shown in the patent, then the patentee would be at 
liberty to deny that the given old device was a modifica- 
tion covered by hisclaim, thus possibly having his patent 
maintained for the structure shown in it. If the old 
modification was set forth, then the es could not 
deny that it was a mere modification of his invention, and 
that his so-called invention was a mere modification of the 
old device. Therefore, set forth only the preferred form 
of the invention, and depend on the scope of the claims. 

He stated it was not always possible to cover the 
several segregable features of a given machine in a 
single patent, and thought it wiser, if the applicant 
could afford it, to make separate applications. This 
extremely valuable and interesting paper cannot be 
properly set forth in these columns, and the matter 
given is condensed from 27 octavo pages, and the 
reader is referred to the original for details. Mr. 
See closed with a reference to foreign patents : 

Briefly, then, waste no money on foreign patents unless 
prompt results are in sight, or unless the invention is of 
importance enough to justify the expense and trouble 
due to recurring taxes and legal local working of the in- 
vention ; foreign patents should antedate invalidating dis- 
closures of the invention; it is desirable that all patents 
on the same invention bear even date. This latter can 
be secured by filing the foreign patents in the interval 
between allowance and grant of the United States patent. 

In the discussion which followed a few points 
were brought out. One was that a good descrip- 
tion was not necessarily a good patent specification. 
The latter should describe the invention, and not 
the specific mechanism shown in the drawings. 
It was also shown that by a recent amendment to 
the patent law, a United States patent does not 
expire with the earliest expiring foreign patent for 
the same invention, but continues for its full term. 


MANUFACTURERS AND THEIR CUSTOMERS. 
The next paper was entitled ‘‘The Relations 


Manufacturer,” by William H. Bryan, of St. 
Louis, Mo. In this the author endeavoured to 
present the various sides of the question. He 
stated that in England there had been conferences 
between the manufacturers and the engineers, and 
they had resulted in the adoption of standard 
clauses for specification. He then said : 


The present misunderstandings may be traced to a few 
serious causes: In the first place, the mechanical and 
electrical fields of work have, unfortunately, been em- 
barrassed by too great a number of incompetent and in- 
experien manufacturers and contractors, poorly 
equipped for good work, and with but limited intelligence 
and skill. To these have been added a more than ordi- 
narily large percentage of contractors, who are not alto- 
gether scrupulous as to their methods, and whose object 
is to finish the work in almost any sort of shape which 
will pass muster. These incompetent, inexperienced, and 
unscrupulous contractors— though relatively few in 
number—have detracted from the good reputation of work 
of this character, and have forced upon the consulting en- 
gineer the necessity of inserting in his specifications the 
most rigid requirements as to the character of workman- 
ship and material, inspections and tests, which would be 
unnecessary if it were certain that the work would be 
awarded to contractors of established reputation, ability, 
and skill. 

Furthermore, it has been found that some manufac- 
turers are slow to adapt their designs and patterns to ad- 
vanced and improved practice. Experience having shown 
the clear and decided superiority of certain designs, the 
engineer is justified in embodying them in his specifica- 
tions, in spite of the fact that some manufacturers will 
attempt to force the continued use of antiquated forms. 

Again, the manufacturers are often careless in making 

arantees. Some of them do not hesitate to meet any 

esired figures, if a competitor does so. Often they will 
oblige themselves to do what is impossible with the type 
of machinery they offer, and trust to luck, or careless in- 
spection or testing, to get the work accepted and paid 


for. 

The grievances of the manufacturers have recently 
taken a in papers and discussions in the electrical 
press, and may be briefly summarised as follow: | 

1. That the engineer — unwilling to receive sug- 
gestions or advice from the manufacturers, as such action 
might detract from the “dignity” of his position, and 
that specifications, therefore, often contain many annoy- 
ing and expensive provisions, sometimes impossible of 
fulfillment. 

2. That the engineer does not always familiarise him- 
self with the facilities and standards of the manufacturer, 
and thus sometimes calls for special designs which can 
only be made, if at all, at greatly increased expense ; 
whereas standard apparatus would frequently answer the 
purpose equally well. 

3. That if the manufacturer is required to guarantee 
results, he should not be hampered as to details of design 
or construction. In other words, the consulting engineer 
should not tell the manufacturer how he should build 
his machine, but simply hold him responsible for results. 

To these it may be answered, that no harm can be done 
by full and free consultations between the manufacturer 
and the engineer. They have a common object in view, 
namely, the securing of the best results. It is natural 
that the engineer should reserve to himself a due 
degree of dignity, but he should not let this characteristic 
stand in the way of the best service in the interests of his 
clients. : 

The demand for special machinery, however, presents 
greater difficulties. It should be remembered that elec- 
trical developments have been so rapid in recent years— 
and with them the construction of special steam engines 
and appliances—that a large percentage of the work has 
necessarily been special. Furthermore, this condition 
must continue, for the reason that the methods of gene- 
rating and distributing electricity on a large scale, over 
wide areas, for endless varieties of purposes, have by no 
means reached uniformity of practice or system, and are 
not likely to very soon. The necessity for special ma- 
chinery will, therefore, remain with us indefinitely, and 
will continue to cover a large percentage of our work. 
We must not lose sight of the fact that to attempt to 
carry the idea of standards too far, will surely result in 
hindering improvements and stifling progress. 


After some further discussion of these relations, 
the author gave the following rules derived from 
his own practice : 


1. When it is- desired to permit the bidder some 
elasticity, and not to require him to adhere rigidly to the 
specifications, the ‘‘ Notice to Bidders” contains a clause 
reserving the right to waive informalities. 

2. The engineer is made the arbitrator of all disputes, 
but appeal is always permitted to a referee or referees. 
the contractor thinks he is being treated unfairly he may 
avail himself of this privilege. 

3. A clause is frequently inserted to the effect that 
where a special make or type of apparatus is mentioned 
in the specifications, it is not intended to mean the 
exclusion of all others, but simply as establishing a 
standard of excellence. The bidder may substitute other 
apparatus in his proposal, the engineer reserving the 
right to judge as to whether the article offered is equiva- 
lent to that specified. Giese : 

4, Where the work is such that it is impossible to go 
into details very fully, and where the apparatus is of 
such a character that different builders offer different 
types of construction, which accomplish substantially the 





between the Purchaser, the Engineer, and the 


same results ; or where it is desired to secure the benefit 
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of the most recent improvements, a general clause like 
the following is sometimes inserted : 

‘While it is believed that the following specifications 
properly cover the needs of the purchaser at this time, 
they are not necessarily final. Bidders are invited to 
submit alternative propositions embodying any other 
types of apparatus, or other details of construction, which 
in their judgment may seem as well, or better, adapted 
to the purchaser’s needs.” 

The discussion favoured, as was natural, the em- 
ployment of competent engineers, and one manu- 
facturer said, they would prefer to deal with such 
rather than with the purchaser direct. 

(To be continued.) 





HEAVY TRANSVERSE FACING AND 
MILLING MACHINE. 

WE illustrate on page 169 a transverse milling ma- 
chine, constructed by the Niles Tool Works Com- 
pany, of Hamilton, Ohio, who have a London office at 
39, Victoria-street, S.W. The machine is intended 
for heavy work, such as the facing of large castings, 
pump bodies, &c., in which the finished parts are dis- 
tributed over various portions of the casting. The 
ease with which both cutter and work can be inde- 

ndently adjusted makes the tool peculiarly adapted 
or work of this character. The spindle carrying 
the milling head is 5} in. in diameter, and its flange, 
to which this head is bolted, is 14 in. in diameter, 
and forged solid with the spindle. The cutter has a 
vertical traverse of 48 in., and the column can be 
traversed horizontally an equal amount. The spindle 
can be lowered till its centre is within 54 in. of the 
work table. The latter is 49 in. square, and has a 
longitudinal traverse of 36 in. It can also be re- 
volved about a vertical axis, but this must be done 
by hand, no mechanical motion being supplied for 
the purpose. Stops are fitted at the quarter turns. 
For machining large surfaces a facing head 30 in. in 
diameter is provided, the feed being then given by a 
star wheel. The spindle being hollow, small cutters 
can be used when desired, being secured in place by 
a draw-bolt passing through the spindle. All the feeds 
are positive, and are graduated by means of change 
wheels. Rapid power traverses are provided both for 
the column and the spindle saddle. The handles con- 
trolling the various movements are grouped within 
easy reach of the operator. The machine complete 
weighs about 23,000 lb. 








DRUM SWITCH LEVER AND POINT 
INDICATORS. 

Tue accompanying illustration (Fig. 2) shows a very 
simple and effective throw-over switch lever of novel 
type designed by Mr. E. W. Stoney, M. Inst. C.E., 15, 
Palmerston Park, Dublin. This device comprises a 
cast-iron cylinder, which turns on an axle fixed in a 
suitable casting, beivg actuated by a weighted lever 
handle which turns on this axle, and passes through 
a short slot in the drum, so that there may be no dead 
point. 

No crank is used, and the switches are moved direct 
by a roller on a pin fixed to the switch crossbar, which 
roller fits in, and is driven by, a diagonal slot S in the 
drum. These handles require only a light weight to 
hold the points, and work very easily ; they are made 
either trailable, or by simply turning the lever over, to 
lock the switches dead to one or both sides, or so that 
they shall be locked for one side, and trailable for the 
other. 

This is effected by simply altering the shape of the 
slot in the drum which actuates the switches, as 
shown by Figs. 3, 4, and 5 below. The drum, and with 
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t the switches, may be further locked, so that they 
cannot be moved, by a simple sliding locking bar, as 
shown, secured by a padlock or Anneth form of lock; 
a number of these have given most satisfactory results 
in use, 

The disc and other forms of point indicator in 
general use move pari-passu with their switches, and 
cannot therefore show a distinct danger signal imme- 
diately they begin to open; but exhibit, especially 
on curves, at first a doubtful signal. The indicator 


about to be described, and others designed by Mr. 
Stoney, after long study of the question and many 
experiments, are all arranged to show a danger signal 
during the entire time the switches are being moved 
from one side to the other, or while they are partially 


STONEY’S 


SWITCH LEVER AND INDICATOR. 
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open, and also to indicate clearly when the switches 
are home, and for which side or line they are set. 


Fig. 1 illustrates Stoney’s combined switch lock and | 


point indicator; this has a positive motion given by 
means of a single sliding plate, and one line of rods 
moves and locks the switches as well as indicates 
their position. One lamp only is used, placed be- 
tween a pair of indicator arms S, in each of which 
three coloured glasses G, R, P are fixed, say, green, 
red, and purple. 

The arms 8 are set to danger, vertical, and then 
show a red light, whilst the points are being unlocked, 
and before the switch leaves the stock rail, and 
remain locked at danger during the entire time they 
are moving from one side to the other, and, move over 
and indicate the side the switches are set to, only 
after the switches are home and locked, thus affording 
complete security. 

It should also be noticed that in this form the 
centre — only of the travel of the lever is used to 
move the switches, the end parts locking them. The 
result is that when points are worked from a distance 
by rods, the position of the lever indicates to the man 
working them the corresponding position of the 
switches, and if these are prevented by any obstruc- 
tion from closing, the lever cannot be moved or sprung 


through the latter third of its travel, thus showing the | 
signalman that the points are open, and unsafe, while | 
the indicator at them exhibits a danger signal. This | 





is an important feature, and renders this apparatus 
specially suitable for use in working grouped points, 











as one lever moves, locks, and indicates the position 
of its points. The fixed background painted white 
enables the indicator arm to be seen clearly a con- 
siderable distance. ie 

A still simpler form of switch lock and indicator 
without a separate lever is made for use at points 
worked locally, consisting of a drum lever similar to 
that illustrated, having suitably shaped slots. 

The patent switch locks and indicators described 
are made by Messrs. Saxby and Farmer, London, 
and Messrs. Evans, O’Donnell, and Co., signal engi- 
neers, Chippenham. 








AMERICAN STREET RAILWAY CARS. 
Ovr American cousins have long been recognised 48 
leading the way in the construction of luxurious rail- 
way carriages, and the general features of these have 
become familiar to most of us by the adoption of Pull- 
man cars on many of our leading railway lines. Since 
the introduction of electric power for operating street 
railways, a similar development in the matter of pro- 
viding for the comfort of passengers has been effec 
in the street cars ; the importation of rolling stock from 
the States into this country, now going on in connec: 
tion with our new electric lines, will soon, no doubt, 
bring such features into this country. Fortunately, we 
have not the same extremes of climate to attend to — 
as in the States, so that-perhaps several features me 
are there accepted almost as necessities may fail to . 
appreciated on this side. For instance, several of the 











Aue. 5, 1898.] ENGINEERING. 
——— 
SUMMER STREET RAILWAY CAR. 
CONSTRUCTED BY THE JACKSON AND SHARP COMPANY, ENGINEERS, WILMINGTON, DEL., U.S.A. 
(For Description, see opposite Page.) 
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more northern cities have, we learn, passed ordi- 
nances—or, as we should say, bye-laws — compel- 
ling the companies to provide all their winter cars 
with vestibules, the more effectively to _— out 
the intense cold of an American winter. Different 
cars are thus used in summer than in winter. 
The two-deck car, the roof seats of which are so 
highly appreciated here in summer, is practically un- 
known in the States. In hot weather, however, the 
companies there run ‘‘summer ” cars such as we illus- 
trate in Figs. 1 and 2 on page 173. The open sides 
secure a thoroughness of ventilation, whilst though no 
doubt the view obtained of the streets is unequal to 
that from the top of a two-decker, yet the passengers 
are efficiently protected from the rays of a too ardent 
sun by a substantial roof. 

The car illustrated on page 173, is the manufac- 
ture of the Jackson and Sharp Company, of Wil- 
mington, Delaware, U.S.A., who have London offices 
at 26, Victoria-street, S.W. This summer car is sup- 
ported at the ends on two four-wheeled bogie trucks, 
and is intended for high-speed suburban lines, admis- 
sion being gained at the end, and access to the seats 
down the central passage-way shown. In other cases 
smaller cars, entered at the side and having seats ex- 
tending unbroken across the full width of the car are 
provided, the body being then carried on a single 
four-wheeled truck. The larger cars, such as that 
shown, have great carrying capacity, seating 50 
or more passengers, in addition to those for whom 
standing room can be found on the end platforms. 
The body of the car is constructed on the lines 
which have secured so high a reputation for American 
builders, the excellence of whose woodwork is depen- 
dent not only on the high quality of the machinery 
employed in its production, but even more on the 
vast stocks and great variety of timber for which the 
United States is famous. Georgia pine is stated to 
be an ideal timber for car framing, erat the stiffest 
of all common woods, straight in grain, and holding 
iron well; whilst for interior finishing, &c., there is 
a large choice of hard woods, and for parts requir- 
ing great elasticity, American hickory is, of course, 
unsurpassed, 

The following are the principal dimensions of this 
car: 


Length, total ... 41 ft. 
Width ... ‘ 7 ft. Gin. 
Height ... pe < 3 Bs 
Seating capacity 5 3 52 


The second car, shown on page 176, is known as a 
parlour car, and to a certain extent replaces our 
hansoms and hackney carriages. These cars can be 
hired for private parties, and have, we understand, 
been used even for weddings. They run over the tram 
lines of course, so that it is only possible for them to 
follow definite routes. As the engravings show, they 
are very comfortably fitted up, being provided with 
armchairs and curtains to the windows, whilst the 
large number of electric roof-lights provided, arranged 
as shown, serve to brilliantly illuminate the car at 
night. Being smaller, the car body is, in this in- 
stance, supported on a single truck. Its principal 
dimensions are as follow : 


Length, total ... 28 ft. 
Width ... ‘ Sas 
Height ... a" 11 ft. 2 in. 
Seating capacity pS ; 16 


The Jackson and Sharp wee oe | make many other 
types of car to suit the very varied conditions arising 
in different localities, but the above examples serve to 
indicate some characteristics of American practice in 
this regard. We may add that this company have 
supplied the cars used on the City and Waterloo 
Electric Railway. 








Mip.anpd Rattway.—Notwithstanding a great increase 
in working charges, the Midland Railway Company had 
a balance of 2,029,624/. available for interest and dividend 
at the close of June, 1898, as compared with a corre- 
sponding balance of 2,007,380/, at the close of June, 1897, 
The length of line maintained in the first half of this year 
was 1468 miles 12 chains, as compared with 1464 miles 
61 chains in the first half of 1897. The expenditure made 
in the way and works department in the first half of this 
year was 416,516/., as compared with 374,0587. The 
1468 miles 61 chains maint:.ined in the first half of this 
year were made up as follow : Six lines, 5 miles 41 cl.ains ; 
tive lines, 6 miles 19 chains ; four lines, 146 miles 35 chains; 
three lines, 13 miles 5 chains ; two lines, 919 miles 70 chains; 
and one line, 377 miles 2 chains. The greatest duplica- 
tion has been carried out between London and Leicester 
and Leicester and Nottingham. The cost of locomotive 
power in the first half of this year was 843,889/., as com- 
a with 788,076/. in the corresponding pane of 1897. 

he running expenses in the first half of this year were 
628,3541., as compared with 587,998/.; and repairs and 
renewals cost 246,290/., as compared with 228,080. Re- 
pairs and renewals of carriages and trucks cost 251,867/., 
as compared with 234,454 ; a expenses amounted 
to 1,093,193/., as compared with 1,024,422. The expendi- 


ture made on capital account in the first half of this year 
amounted to 481,107/., of which 53,8737. was for additional 
rolling stock. Widening works between Camden Town 
and Kentish Town involved an outlay of 59,6912. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 20, 1898. 

A REDUCTION of 18,000 tons per week in pig-iron 
production has been made in two months, reducin 
output from 12 to 11 million tons per year. This wil 
check the downward tendency. Very few large 
transactions are to be reported in pig iron, because so 
many large consumers have placed orders up into 
autumn, and some to the end of the year. estern 
markets are active in finished material, especially in 
merchant steel, rods, sheet-iron plate, and steel bars. 
Eastern plate and structural mills continue to book 
large and increasingly remunerative orders every week. 
For 11 months locomotive exports were in value 
3,225,831 dols. Iron and steel exports are | pee 
Car orders are on the increase at all works, and during 
the week contracts were placed for 11,000 tons of 
bridge-building material, much of it being for small 
bridges for municipalities and counties. Steel billet 
mills are marketing their entire output, and merchant 
steel mills will dispose of their entire production. 
The large wheat and corn crops are being, in a way, 
discounted. Tinplate production is heavy, and dis- 
tribution at full prices is stimulating extensions of 
manufacturing capacity. Coke production is 150,000 
tons weekly in the Connellsville district. Bessemer steel 
rods are active at Pittsburg at 20 dols., billets 15 dols. 
Large export orders for Southern pig iron are being 
placed as ocean freights are favourable. Receipts of 
tin over same time last year 3700 tons. Machine and 
tool work is on the increase. All scales regulating 
wages in mills are being signed. Within two weeks 
nearly all mills will have resumed, but outside of 
plate, structural and merchant steel mills there is 
only a moderate demand. The Pittsburg district is 

retty well oversold in Bessemer products. Cleve- 
and and Wheeling mills are not far behind. Eastern 
manufacturers are short of work. Southern pig-iron 
makers report firmer prices. The boiler and engine 
makers are putting on more men, and look for — 
autumn activity. The monetary situation is favour- 
able to greater activity, and the favourable war news 
is not without some influence. There are symptoms 
of great commercial activity in all sections, and manu- 
facturers are running faster, and producing more 
goods than they otherwise would. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—A large amount of business 
was done last’ Thursday forenoon, much of it being 
‘*bear” transactions for covering pur Prices were 
firm, Scotch and hematite iron advancing 1d. per ton, and 
Cleveland 2d. per ton. The market continued firm in the 
afternoon, and prices gained another 4d. per ton all round, 
the sales — to 15,000 tons, and the settlement 
prices being: Scotch iron, 46s. 73d. per ton; Cleveland, 
40s. 9d.; Cumberland and Middlesbrough hematite iron, 
respectively 51s. 74d. and 51s. 6d. per ton. A fairly 
large business was again done in the warrant market 
on Friday forenoon, when about 20,000 tons were 
sold. The tone, however, was rather easier, Scotch 
dropping 1d. and Cleveland 14d. per ton.- In the after- 
noon about 10,000 tons changed hands, and Middles- 
brough hematite iron gained 4d. per ton. The fol- 
lowing were the settlement prices: 46s. 6d., 40s. 9d., 
5ls. 74d., and 5s. 6d. per ton. Owing to the 
occurrence of the Bank Holiday on Monday, that day 
was a blank in the Glasgow pig-iron warrant market, and 
when the market opened on Tuesday business was idle 
in the forenoon. Only some 6000 tons—chiefly hematite 
—were dealt in. Scotch and Cleveland iron both rose 1d, 
per ton. There was even a less amount of businegs done 
in the afternoon. Scotch iron, however, was. but 
slightly offered and declined in price 4d. per ton, and 
the settlement prices were 46s. 74d., 40s. 9d., 51s. 9d., 
and 51s. 3d. per ton. Business was done this fore- 
noon to the extent of 10,000 tons, the tone of the 
market and prices being steady. The market was flat 
during the afternoon, and the price of Scotch warrant 
iron fell v6 per ton, and that of Cleveland 1d. per ton. 
The _ settlement prices were 46s. 6d., 40s. 9d., 51s. 74d., 
and 5ls. 44d. per ton. The following are the nominal 
rices of No. 1 makers’ iron: Clyde, 51s. 3d. per ton; 

alder and Gartsherrie, 51s. 6d.; Summerlee, 52s. 3d.; 
Coltness, 55s. 6d.—the foregoing all shipped at ~~ ; 
Glengarnuck (shipped at Ardrossan), 51s. 3d.; Shotts 
(ship at Teith), 52s.; Carron (shipped at Grange- 
mouth), 52s. per ton. The following are the returns as 
to shipments of pig iron from all Scotch ports for the 
week ending last Saturday: For Australia, 530 tons ; for 
Italy, 280 tons ; for Germany, 445 tons; for Russia, 535 
tons ; for Holland, 185 tons ; smaller quantities for other 
countries, and 3446 tons coastwise, the total amount being 
5984 tons, as compared with 4776 tons in the corresponding 
week of last year. Much of the business done during the 
past week, which was “‘ bear” covering, gave some holders 
who had purchased within the past month—and others 
who had me somewhat disappointed—an ——— 
of easing their hands. So far the advance in the market 
has not brought out any fresh speculative element, 
although a fair amount of business has been reported as 
having taken place with consumers who had not been in 
the market for sometime. Scotch hematite iron is quoted 
at from 54s. 6d. to 55s. per ton, delivered to the local 
steel works. There are still 81 blast-furnaces in actual 
operation, as against 79 at the same time last year. Six 











of them are making basic iron, 33 are making ordinary 
iron, and 42 are working on hematite ironstone. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 327,298 tons yesterday afternoon, 
as compared with 327,867 tons yesterday week, thus 
showing a reduction for the past week amounting to 569 
tons. 


Finished Iron and Steel.—There is a somewhat firmer 
tone shown by the makers of finished iron, and steel is 
very active, while makers have advanced the prices of 

lates, angle-bars, &c., to the extent of 2s. 6d. per ton. 

his increase is likely to be well maintained on account 
of the large amount of new work recently placed and 
that may be placed. The Steel Company of Scotland, 
which was the first to move the price upwards, is re- 
ported to have done exceedingly well during the past 
year, which closed within the past month or so, and it is 
expected that a much larger sum than usual will be 
available for division amongst the shareholders. Messrs, 
Beardmore and Co., of Parkhead oe Mills and Steel 
Works, have secured the contract for the armour-plates 
for the battleship Implacable to be built at Devonport. 


Glasgow Copper Market.—Some 25 tons of copper were 
dealt in last Thursday forenoon, and the price made 1s. 3d. 
per ton. In the afternoon the market was idle and with- 
out further change. On Friday forenoon a similar 
quantity of copper was disposed of, and the price re- 
mained unchanged. The market was idle and unchanged 
in the afternoon. One lot was bought on Tuesday fore- 
noon, and the price rose 10s. per ton, of which 3s. 9d. 
was knocked off in the afternoon. A couple of lots were 
sold this forenoon, and the price declined 5s. per ton. 
The metal was easier at the close in the afternoon by 
1s. 3d. per ton. The settlement price at the close was 
exactly 507. per ton. 


Ben Nevis Observatories.—It was announced last week 
that it would be necessary to discontinue the work at Ben 
Nevis Observatories after next October, but Sir Arthur 
Mitchell has since announced that Mr. J. M. Bernard, 
of Kippenross, has promised to subscribe the sum of 500. 
in order to keep the observatories going for another year, 


Clyde Shipbuilding: Launches during July.—During a 
considerable portion of the month of July work was sus- 
pended at the Clyde a ag yards, owing to the 
occurrence of the Fair Holidays. That fact alone explains 
why there was such a modest output of new shipping— 
only 12 vessels of a total of 12,620 tons. The largest of 
them was the Kenmore, 3800 tons, built by Messrs. Con- 
nell and Co., for Mr. James Gardiner, Glasgow; the 
Mainstay, 3500 tons, built by Messrs. Macmillan and 
Son, Dumbarton, for the Mainstay Company, of Liver- 
pool ; the Shausi, 2100 tons, built for the China Naviga- 
tion Company by Messrs. Scott and Co., Greenock. 
There were also built two dredgers by Messrs. Simons 
and Co., Renfrew, one for the Russian Government and 
the other for the Government of New South Wales, 
Lastly, the Fairfield Company built for the British Ad- 
miralty a war vessel of 280 tons, named the Leven. The 
new contracts booked during the month amounted to 
about 32,000 tons. 


New Cunard Liners.—The Cunard Com 
market for a couple of steamers, each of 
for their intermediate service. 


ny are in the 
ft. in length, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Master Cutler of Shefield.—A meeting of the Cutlers’ 
Company, of Hallamshire, has been held this week to 
elect the Master for the ensuing year. During the past 
12 months the company lost its Master, Mr. Maurice G. 
Rodgers, of the well-known firm of Joseph Rodgers and 
Co., by death, and for some time past Sir Alexander 
Wilson, Bart., has been holding the position. Mr. F. C. 
Wild, proprietor of the firm of James and F. C. Wild, 
Borussa Works, Sheffield, has now been elected to this 
responsible position. An ancestor of Mr. Wild’s, William 
Wylde, was one of the original assistants of the company 
at the time of its incorporation in 1624. Mr. Harry Allen 
was elected senior warden, and Mr. R. A. Hadfield junior 
warden. The installation of Mr. Wild will take place on 
the first Thursday in September. 


The Great Central Railway and Cleethorpes. — The 
popular watering place of Cleethorpes is becoming & 
favourite resort of Yorkshire pleasure seekers, and strong 
efforts are being made both by the inhabitants and the 
Great Central Railway, which has done so much for the 
town in the past, to increase itsattractions. It is under- 
stood that arrangements have just been concluded 
between the Great Central Railway and the Warwick's 
Revolving Towers Company for the erection of an obser- 
vation tower on the promenade to the west of the railway 
station. The tower will be 155 ft. high, while the car 
which revolves round it will accommodate 200 passengers. 
At the base will be a pavilion adapted for entertain: 
ments. The work is a commenced in October, and 
finished by Easter next. 


Generation of Electric Power.—The Bill before Parlia- 
ment for creating the General Power Distributing Com- 
pany, for the distribution of cheap electric light and 

wer in a large area comprising parts of Yorkshire, 
oataaiann, Derby, and Lincoln, is being watched with 
keen interest in all. the South Yorkshire centres of in- 
dustry, and there is great divergence of opinion among 
local bodies both as to its practicability and advisability. 
In the towns of Sheffield and Nottingham where munl- 
cipal electric works already exist, there rg. ag cost 
tion to be encountered, but in other districts who have 
not yet experienced the benefits of electricity in this direc: 














Aue. 5, 1898. ] 


ENGINEERING. 





175 











ion, the feeling is decidedly in favour of a central generat- 
ing station of the character sought to be established. 


Tron and Steel.—The holidays this year are not influenc- 
ing local trade to the usual extent. In all the heavy 
branches of industry such an activity prevails that effort 
is being made by the employers to induce the men to 
curtail their pleasure seeking, and in many instances the 
large shops have never ceased work. All classes of en- 
gineering work are brisk. There are 2 eps | of good con- 
tracts on hand and numerous small orders of a less impor- 

rtant character. Iron and steel continue in demand at 
fairly remunerative prices. 


South Yorkshire Coal.—The coal trade of the district 
continues to be detrimentally affected by labour troubles, 
but the demand, especially for all classes of manufactur- 
ing fuel, is eae brisk. There is still a weakness in 
the call for household coal, but steam sorts of all descrip- 
tions are in great request. The East Coast ports are 
taking in excess of their contracted supplies, and all 
round business is much better than for some years past 
at this season. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday’s weekly market 
was quite of the holiday kind, the attendance being very 
thin, many of the regular Change habitués being still on 
pleasure bent. At the same time the tone of the market 
was very cheerful, and quotations for all classes of 
iron were very firm. ere were several inquiries 
for forward delivery, but they did not lead to 
much business, buyers and sellers not agreeing over 
readily as to what should be paid ahead. Producers of 
pig iron were very sanguine with regard to the future, 
and being well supplied with orders, were in no great 
hurry to enter into further contracts, believing that by 
waiting they are likely to be able to do business on 
better terms than are at present obtainable. No. 3 
g-m.b. Cleveland pig iron changed hands at 41s. for 
prompt f.o.b. delivery. That price was generally 
named, and there were a good few buyers at that 
figure. For delivery during the fore part of next month 
41s, 3d. was paid. The lower qualities of pig iron were 
rather dearer. No. 4 foundry was 40s., grey forge 38s. 9d., 
and mottled and white 38s. East coast hematite pig iron 
wasin very good request, and mixed numbers ranged from 
51s. 6d. to 52s. for early delivery. Spanish ore was rather 
unsettled. Middlesbrough warrants closed 40s. 94d. cash 
buyers. Middlesbrough hematite warrants fluctuated 
somewhat, opening at 51s. 6d. cash buyers, with sellers at 
52s., and closing nominally 51s. cash buyers. To-day the 
only alteration in the market was in warrants. Middles- 
brough warrants closed 40s. 9d. cash buyers, and Middles- 
brough hematite warrants 51s. 3d. cash buyers. 


Manufactured Iron and Steel. — There is continued 
activity in these branches of the iron trade. In almost 
every department a great deal of work is going on, and 
producers of some articles are so busy that they will not 
undertake further orders except for deliverery a good 
way ahead. Common iron bars are 5/. 7s. 6d. ; best bars, 
5/. 183, 9d. ; iron ship-plates, 5/. 15/. ; iron ship-angles, 
5l. 11s. 9d. ; steel ship-plates, 6/.; and steel ship-angles, 
5. ilies less the customary 24 per cent. discount for 
cash, 


Shipments.—The shipments of iron and steel for July 
were disappointing, comparing, as they did, very un- 
favourably with those of last month, and for the corre- 
sponding period a year ago. Scotland was the largest 
pig-iron customer, taking 20,174 tons; and German 
comes next with 18,906 tons; and Holland third, wit 
8506 tons.. India took 4509 tons of manufactured iron, 
and 1244 tons of steel; Brazil took 2100 tons of manu- 
factured iron, and 400 tons of steel; Denmark took 1003 
tons of manufactured iron; and Sweden took 1738 tons 
of manufactured iron, and 136 tons of steel. 








NOTES FROM THE SOUTH-WEST. 

_ New Building Slip at Devonport.—A few months since 
it was decided to make extensive alterations at No. 5 
slip in Devonport dockyard (from which the cruiser 
Psyche was recently launched) in order to provide for 
the building of a second line-of-battle ship, the only slip 
at present available for such a purpose being No. 3, on 
which the Implacable is laid down. A survey of No. 5 
slip has, however, satisfied the authorities that the exten- 
sion is impracticable, as the work would involve the 
demolition of the smithery and other permanent buildings. 
An alternative scheme, which will be taken in hand 
almost immediately, is the building of a large slip at the 
southern end of the yard. This will involve the destruc- 
tion of Nos, 1 and 2 slips, as they form an angle diverging 
towards the Hamoaze, and the site of the new slip extends 
about 300 ft. beyond the apex. When complete, the new 
slip will be suited for the uilding of a vessel over 600 ft. 
in length and of any beam, besides having the advantage 
of a its vessels into the widest part of the 
Hamoaze. The overhead coverings which now exist will 
be removed entirely, a perfect railway system will be laid 
down around the Slip, and extensive machinery shops 
will be erected on either side. The work will occupy over 
12 months, and will cost about 35,0007. 


Bristol and South Wales Wagon Company, Limited.— 
The half-yearly report of ety cori vtn of this company 
the the six months ending June 30, states that the revenue 
account shows a disposable balance of 6675/., and the 

irectors recommend a dividend at the rate of 10 per cent. 
per annum, free of income-tax, leaving a balance of 194. 
to be carried to the current half-year account. As in the 





last account, the directors have taken credit for instal- 
ments in arrear on some of the American contracts, the 
reports of the companies in question pointing to a settle- 
ment or rearrangement of their debts. The rolling stock 
of the company consists of 15,829 carriages and wagons, 
~——— engines. The contingent fund stands 
at 37, ° 


Bristol Docks.—The Bristol City Council decided on 
Friday to promote a Bill for spending 350,0007. on dock 
extension works at Portishead, to meet the urgent require- 
ments of Canadian and American traffic and other 
Transatlantic trade. An amendment in favour of 
dockising the Avon, at a cost of 2,250,000/., was defeated, 
and the present scheme was accepted as an instalment 
towards dockisation. The chief work is a lock 750 ft. 
se and 80 ft. broad, to enable the largest cargo boats 
built, or contemplated, to use the docks. 


Barry Railway.—The report of the directors of the 
Barry Railway Company for the half-year ending June 30, 
states that the amount expended during the half-year on 
capital account was 230,8612. The revenue receipts for the 
half-year were less by 70,932/. than those of the first six 
months of 1897. Up to the end of March the receipts 
showed an increase of 5510/. ; but, as a consequence of the 
calamitous strike which began in South Wales on April 1, 
that increase ss disappeared. It has been found 
impossible to keep down the working expenses to 
the usual ratio, and the result is a greatly diminished 
revenue balance. The available balance is 43,127. 
The interest on the preference stocks will absorb 
36,569/., leaving a balance of 65587. to be carried to the 
credit of the current half-year. Advantage has been 
taken of the strike to thoroughly overhaul and repair the 
outer gates of the basin. The cost of this work amount- 
ing to 1017/., has been charged to a fund reserved for the 
= of works, machinery, &c. It was stated in the last 
ha 7 te report that the passenger traffic of the Vale 
of Glamorgan Railway Company was being conducted by 
coach between Barry and Rhoose, and by rey between 
Rhoose and Bridgend. This continued to be done until 
April 25, when a temporary railway between the east 
and the west ends of the Porthkerry Viaduct was opened. 
Dock No. 2 has not yet been completed as had been 
anticipated ; but the engineer reports that the dam 
between it and the existing dock will shortly be removed. 
Good progress continues to be made with the works on 
the Rhymney branch and the low-water ——— stage 
and pontoons. A Bill of the company for new lines to 
connect the company’s Rhymney branch railways autho- 
rised in 1896 with the system of the Brecon and Merthyr 
Railway Company have received the approval of Parlia- 
ment. 


Lord Brassey at Devonport.—Lord Brassey has been 
staying at Devonport. On Saturday his lordship, accom- 
panied by Admiral the Hon. Sir Fremantle, went 
over portions of the Government establishments and had 
brought under his notice some of the many improvements 
which have been effected since 1865, when, as Mr. T. 
Brassey, he represented Devonport in the House of 
Commons for a few weeks. Between 1880 and 1884, 
when Lord Brassey was a Civil Lord of the Admiralty, he 
had opportunities of renewing his acquaintance with the 
naval borough, and again in 1885, when he was a Secre- 
tary of the Admiralty. His lordship also visited the Key- 
ham extension works on Saturday, and evinced much 
interest in their progress. 


Rhymney Railway.—The report of the directors of the 
Rhymney Railway Company for the half-year ending 
June 30, states that the total revenue of the half-year 
amounted to 94,089/., as compared with 128,508/. in the 
corresponding period, After deducting working expenses, 
the re oma of net revenue is 29,6987. The sum required 
to pay the dividends on the preference stocks is 19,755/., 
leaving a balance of 9943/7. This balance of 99437. would 
be sufficient to pay a dividend of 3 per cent. per annum 
on the ordinary stock, carrying forward 281/. As, how- 
ever, the strike of colliers in South Wales has not ended, 
the directors think it prudent to defer payment of any 
dividend on the ordinary stock, and to carry forward the 
whole balance to the next half-year. The accounts show 
that 11,4167. was expended on capital account during the 
half-year, the bulk of which was on the acquisition of land 
and the erection of locomotive shops at Caerphilly, the 
construction of new sidings at Aber, and the provision of 
a water supply at Ystrad Mynach. The estimated expen- 
diture in the current half-year is 28,8007. The revenue 
account shows that the maintenance of way, works, &c., 
cost 77791., against 9095/.; locomotive power, 22,2411., 
against 25,136/. ; repairs, 2757/., against 3260/. ; traffic ex- 
penses, 12,872/., against 14,261. ; general charges, 4008/., 
against 4205/.; Parliamentary expenses, 1400/., against 
25741. ; and rates and taxes, 5810/., against 47571. The 
total expenditure amounted to 57,234/., or 60.83 per 
cent. of the receipts, as compared with 63,665/., or 49.54 
per cent. of the receipts. 


Welsh Coal at Devonport.—The Lords of the Admiralty 
have arranged for the immediate delivery at Devonport 
dockyard of 2000 tons of Welsh coal. Since the recent 
order to mix Welsh coal with north country coal, the 
engineering staff at Devonport has been put to serious 
inconvenience, and it has been necessary to defer a large 
number of steam trials which would otherwise have taken 
place. 


Taff Vale Railway.—Mr. Vassall, deputy-chairman of 
the Taff Vale Railway, has been appointed chairman in 
succession to the late Hon. A. Guest. Mr. Russell Rea 
has been elected vice-chairman. Mr. Vassall is a Bristol 
solicitor. 


London and South-Western Railway.—The Bude and 
Holsworthy branch of the London and South-Western 








Railway is to be opened for traftic on Wednesday. There 
are to be great local festivities upon the occasion. 


Dock Matters at Cardif.—On Thursday a committee 
of the House of Lords rejected the Windsor Dock Bill. 


Cardiff.—Steam coal has ruled firm, there being appa- 
rently no immediate prospect of a settlement of the dis- 
pute between the South Wales coal owners and their 
workpeople. The best steam coal has been held firmly at 
22s. 6d. to 23s. 6d. per ton. The | pasenicnan of house coal 
has been below the requirements of consumption, notwith- 
standing that the weather has ruled warm ; prices have 
been supported in consequence with firmness, and some 
descriptions have even advanced. Patent fuel has been 
well maintained. 








FOREIGN AND COLONIAL NOTES. 
French Steam Navigation.—A_ proposal has been made 
for the establishment of two new lines of French steame: 
the first from Havre to Northern Brazil; and the secon 
from Havre to the Western South American coast. 


Buenos Ayres Great Southern Railway.—The Buenos 
Ayres Great Southern Railway Company, Limited, has 
completed its Nenquen extension as far asthe Rio Negro 
——. The line is also progressing from Saavedra to 
25 de Mayo. 


American Railroad Construction.—In the first half of 
this year new railroads were built in the United States to 
the extent of 1092 miles. Of the new sections opened in 
the first half of this year, 620 miles, or about three-fifths 
of the whole, were brought into operation in States west 
of the Mississippi. 

Chicago.—The population of Chicago is at present esti- 
mated at 1,893,000. . 


Rails in Holland.—The John Cockerill Com have 
obtained an order for 2500 tons of rails from the Central 
Netherlands Railway Company. Charles Cammell and 
Co., Limited, tendered unsuccessfully upon the occasion. 


Russia and the Cramps.—Three Russian naval officers, 
Captain Danilersky and Messrs. Franzevitch and Scher- 
nigowsky, engineers, have arrived at Philadelphia to 
superintend the construction of the war vessels which 
the Cramps are about to build for the Russian Navy. 


A War Result.—The interruption to regular steam navi- 
tion between San Francisco and Honolulu, occasioned 
y the employment of ocean steamers meme upon the 
line as transports for the American troops despatched to 
Manila, is expected to entail great loss upon the growers 
of bananas in the Hawaiian Islands, ost of the fruit 
intended for shipment is expected to be unfit for sale 
before vessels can be secured to convey it to market. 


American Mechanical Industry.—The General Electric 
re is erecting a new machine — at Schenec- 
tady. The dimensions of the building will be 653 ft. by 
166 ft. The General Electric Company is shipping elec- 
tric locomotives for an underground London way. 


An American in China.—Captain Watson W. Rich, 
well known in American railway circles, has been ap- 
pointed consulting engineer to the Chinese Railway 
Administration. tain Rich will have his headquarters 
at Shanghai. 


South African Railways.—The Volksraad of the Orange 
Free State has m considering the construction of a 
line from Springfontein, vid Jagersfontein and Faure- 
smith, to Kimberley, with a branch from Petrusberg, or 
as near Petrusberg as possible, to Bloemfontein. 


Bridging the Harlem.—A new bridge over the Harlem 
at New York, which bas been building for six years, and 
which has cost over 600,000/., was formally opened on 
July 4; but as it is not completely finished, traffic will 
not be commenced for several weeks, 


_ Honduras Interoceanic Railway.—The works upon this 

line, which were recently commenced by an American 
syndicate, have been suspended. Mr. J. J. Astor is 
stated to be interested in the syndicate. 


Indiana Natural Gas.—The advantage enjoyed by 
Indiana of cheap natural gas as fuel for manufactories is 
not likely to continue long. Last year’s production of oil 
in the gas territory of the State was 327,000 barrels less 
than in the preceding year. This is one indication that 
the end of the natural gas supply is rapidly approaching, 
and there are other signs which lead to the same conclu- 
sion, Originally the gas territory embraced 3000 square 
miles. To-day it is less than 1500 square miles. The 
average rock pressure at the begining was 325 lb. per 
square inch, now it is 200 Ib. or less. During 1897 the 
pressure in the heart of the Indiana gas field declined 
30 lb. per square inch. The State geologist estimates that 
at the present rate of a the store of gas cannot 
last more than five years, while it would not be surprisin; 
if it failed in one year. Salt water is spreadin se 
the wells in many parts of the field hitherto rich in gas, 
and the most sanguine do not anticipate the supply to be 
maintained for more than a few years. 


— Coal Imports.—The quantity of coal imported 
into Belgium in the first half of this year was 1,046,758 
tons, as compared with 847,404 tons in the corresponding 

riod of 1897. The imports of English coal into per 
in the first half of this year were 153,354 tons, as com- 
pared with 160,908 tons in the pe pony | riod of 
1897. The ar gr of German coal were 597, 78 tons, as 
compared with 455,389 tons, and those of French coal, 
294,900 tons, as compared with 229,297 tons. It will be 
seen that English coal has been losing ground in Belgium 
this year ; this is one of the many unfortunate results of 
the great strike in South Wales, 
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Under-Clays of Thin Coal-Seams,” by Mr. Philip a The 
following paper will be read: ‘‘ Transvaal Coalfield,” by Mr. 
William Piele. 
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RESERVES FOR THE ROYAL NAVY. 

Snips, engines, and guns are so much more in- 
teresting as a subject of discussion than numbers of 
men, that one is very apt to forget the personnel of 
the Navy in urging a better provision for national 
defence. If ever it comes to fighting, however, we 
shall find that it will be men rather than matériel 
which will turn the fortune of .war one way or the 
other. China and Japan, America and Spain point 
this moral most forcibly. In the case of the war 
on the other side of the Atlantic—now, we hope, 
all but brought to a conclusion—we have had this 
lesson clearly brought home. On paper there 
was no great difference between the naval strength 
of the two Powers opposed, but the Americans have 
had practically a walk over, because their fleet was 
better handled and their sailors were more prompt 
than those of the opponent. This may be said 
without casting any reflection upon the courage 
of the Spaniards, for whatever may be the 
faults of the nation, we have no reason to sup- 
pose that its sailors would not have fought 
bravely had weapons been placed in their hands, 
and had they been trained to the ability to use 
them. But procrastination is one leading feature 
in the Spanish character. To-morrow, is ever their 
cry, and with them it is always to-morrow. The 
inborn dilatoriness of Spain has been her ruin in 
the present war, as it has been for hundreds of 
years past. No doubt the richer and more vigorous 
race would have triumphed in the end under any 
circumstances, but at least Spain might have made 
a good fight on the sea had her ships been mode- 
rately well equipped and her sailors trained in the 
time of peace. 

If we look at home, we do not find ourselves 
altogether blameless, although from a different 
cause. We add ship on ship by naval programmes, 
without taking much thought how they are to be 
manned. In past times this was not so serious a 
matter. In rig and general equipment a ship 
was a ship, whether a warship or a merchant- 
man. A merchant sailor who could ‘‘ haul, reef, 
and steer ” had little to learn when he was placed 
ona man-of-war, whilst the weapons with which 
the ship was provided were so simple that their 


® | manipulation was mastered with a few days’, almost a 


Moreover, in that past era 
British merchant ships were manned by Britons, so 
that the press gang supplied the quota required 
when enlistment failed. 

The advance of engineering science has changed 
all that. . The warship is a highly scientific instru- 
ment of destruction, and consequently must be 
On a 
modern battleship or cruiser, each man must know 
his work thoroughly, and the appliances of warfare 
are so numerous and varied and so interdependent 
in their use, that failure on the part of one, means 
disablement of many. For reasons such as these it 
is impossible to depend on the mercantile marine to 


5! supply ready-made sailors for the Navy in time of 
Pply 


need, even if all ships sailing under one flag were 
manned by subjects of the Queen. Still, any sailor 
possesses the first essential for a sailor, namely, sea- 
legs, and perhaps, one might add, a sea-stomach. 
At any rate, he can move about a ship without 





embarrassment, a thing that needs many months 


for its acquirement with ordinary humanity. If 
on to this it is possible to graft some of the special 
knowledge needed for carrying out duty on board 
a man-of-war, it is evident we have a moderately 
useful hand for subordinate positions. The perfect 
article is, of course, a sailor who is a man-of-war’s 
man solely, one who has spent all his time for 
years in learning the complex details of his pro- 
fession so thoroughly that he carries on duty with- 
out an effort, and is nat liable to become forgetful 
under the stress of great excitement. It may be 
well to point out, however, that war has often to 
be waged with far from perfect instruments, and 
just as an obsolete battleship would be a tower of 
strength if the more modern creations on both 
sides were disabled or destroyed, so may a hand- 
ful of sailors but half trained in military duties, 
be better than any number of absolutely raw 
hands. In other words, when we have expended 
our best we may be very thankful to fall back on 
our second best. 

That is the raison d’étre of the Royal Naval 
Reserve, and it is satisfactory to see that steps 
are being taken to awaken the country to the 
need for strengthening that body. Last week 
the First Lord of the Admiralty received a depu- 
tation from the British Empire League urging the 
desirability of enrolling Colonial seamen in the 
Naval Reserve. Mr. Goschen gave promise of 
material assistance, but was not very sanguine 
of the result. He asked why the Colonies should 
not bear the expense of giving the men such 
training as they were to receive; a question 
pertinent enough as a part of the larger question 
why all parts of the Empire that benefit by the 
Navy should not contribute towards the whole 
cost.- As matters are, however, Great Britain 
accepts the position of providing the Navy, and 
if there is difficulty in getting men for the 
reserve, we should be thankful for recruits, even 
if they come empty-handed. Of course, a reserve 
man has to receive instruction on the spot—putting 
aside the six months’ cruise. It would not pay to 
bring a deep-sea fisherman from Canada to give 
him 28 days’ training, and Mr. Goschen was quite 
justified in saying that it would be unwise to dis- 
place a given number of (comparatively) well- 
trained men in England by an equal number of 
poorly-trained men in Canada. ‘‘ Our organisation 
is now such,” he said, ‘‘ that we should be able to 
train a very much larger number of reserve men 
than we have at the present. We have 27,000, but 
there are numerous applications, and we shall in- 
crease the number of our reserves at home. There- 
fore, it is not the paucity of numbers that would 
induce us to go to any great expense.” 

At the present time men of the Royal Naval 
Reserve are trained for 28 days in each year in 
batteries on board a man-of-war, in addition to 
which they must embark on board a man-of-war 
for six months to make them eflicient. Now it is 
evident that the number of men that can be 
accommodated is limited, for the regular ship’s com- 
pany cannot be displaced to any great extent. 
Of course, these details are entirely a matter of 
figures, and, unfortunately, the data at our dis- 
posal are by no means complete. General Laurie 
—who speaks with authority—assured the First 
Lord, that the Canadian fishermen were quite 
willing, indeed glad, to go to sea for six months 
in a man-of-war, and generally, the gentlemen 
of the deputation who represented the various 
Colonies, appeared to have no doubt that there 
would be no difficulty in enlisting recruits for 
the purpose. If this be the case it is a strong 
argument in favour of the proposals, as there can 
be no better safeguard for the prosperity and safety 
of the Empire than in creating a spirit of patriotism 
and stronger bonds of fellowship among the in- 
habitants of the Colonies, and such a spirit would be 
fostered by service on board a British war vessel. 
A man is always a better citizen if he feels con- 
scious of being able to take his part in the defence 
of his home... Lord Brassey—who took a leading 
part in the deputation—in an eloquent letter to the 
Times, said that the leader of the boarding party 
would wish to see behind him ‘‘ some of those 
agile and fearless men who had been bred to ser- 
vices of danger upon the high and giddy mast.” 
This was in regard to the question of sailing 
ships as against steamers, as a nursery for sea- 
men, a question we must leave for the present, and 
it is a question how far boarding parties will form 
a part of modern warfare. Still, hardihood must 





always form a prominent factor in ‘the efficiency of 
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a fighting sea force, even when modern engineering 
has said all that it can say, and no better material 
in this respect could be found than the deep-sea 
fisherman of Anglo-Saxon blood. 

Mr. Goschen made a definite promise to the 
deputation. He said he would send out the rules 
applied to the Reserves to the commanders-in-chief 
on the different stations, and that they would con- 
fer with the various ministers and governors with a 
view to seeing what the Colonial Governments 
would say on the subject, and, as he truly said, 
what is more important, what the seafaring popula- 
tion would say. This is not a great thing to pro- 
mise, but it may lead to some satisfactory result. 
At any rate, it isa beginning, and it is something to 
get a public department to make a move. As we 
have already intimated, the question involves a 
larger issue than the mere adding of a few men to 
the roll of the Royal Naval Reserve ; it will create 
a bond of union between the Mother Country and 
her dependencies in distant parts of the world. 
The Colonies will feel they have a part in the Navy, 
and will be closer knit to the country from which 
they have sprung. 

Although fishermen form excellent raw material 
from which to manufacture sailors for the Royal 
Navy, it must be confessed that the material is 
very raw, however great its potentiality ; and it is 
to the seamen of the mercantile marine that we 
must look for the most valuable recruits. Un- 
happily, the sea is now no longer so popular among 
Britons as it has been in the past. Much of the 
romance of a sea life—the great moving cause that 
took lads to sea—has been rubbed off by the intro- 
duction of steam. Mr. Ritchie, in the discussion 
on the Merchant Shipping (Mercantile Marine 
Fund) Bill, which took place in the House of 
Commons last week, gave melancholy details on 
this subject. He stated that in 1891 there were 
41,590 British sailors on board British ships, but in 
1896 there were only 35,020. In 1891, on the other 
hand, the number of foreign petty officers and sea- 
men on board British ships was 13,432 ; in 1896 the 
number had risen to 14,469. In other words, the 
decrease in British seamen in five years was 15 per 
cent., while the increase in foreign seamen was 8 
per cent. Thirty per cent. of the petty officers and 
seamen on board British ships were foreigners at 
the end of the period mentioned, and there is every 
prospect of the number being increased unless mea- 
sures are taken to check the deterioration, for the 
decrease is most marked among the younger men. 
This in time must tell most adversely on the Naval 
Reserve, for we cannot depend on foreigners to 
come forward in the time of need to fight our 
battles. 

The trouble is said to be that shipowners do not 
care to carry boys for the purpose of training them 
to the sea, far more than in the lack of candidates. 
The proposal is that encouragement should be 
given to the shipowner to carry boys by re- 
mitting a part of the light dues for those 
who took apprentices. Of course lights must 
be supported, and that equally, of course, means 
a tax must be levied in some form or another. 
It has been further proposed that the Navy should 
contribute towards the light dues; but this is 
said to be irrational, because the Navy exists 
to protect merchant shipping, and, therefore, 
merchant ships should pay for the lights that are 
needed, not only for their own purposes of navi- 
gation, but for their protection. The argument 
is a narrow one, and if carried out to its logical 
conclusion, would include the total support of 
the Navy by shipping dues. However, our over- 
sea trade is a matter of vital importance to the 
welfare of the country. Everyone benefits by it, 
and it is but just, therefore, that everyone should 
contribute towards its maintenance. Of course, 
whatever the shipowner psys must come out of the 
pocket of the consumer sooner or later ; but we 
must remember, as a matter of wider policy, that 
if the British shipowner is more heavily handi- 
capped than his foreign rival, he might suffer, 
perhaps, to the point of extinction. That would 
be a national disaster of the first magnitude. ~ 

It is desirable, therefore, that any tax for the 
maintenance of navigational facilities should not 
bear too directly on the shipowner, and it is also 
desirable for other reasons that the Navy Estimates 
should not be increased unduly. The Government 
proposal is ‘‘ to give an allowance equal to 20 per 
cent. of the light dues paid in any one year, in 
respect of any one vessel, at the end of each year 
(during which the vessel must have been not less 





than nine months with articles of agreement run- 
ning) to the then owner of that vessel, provided it 
carries on each voyage boy sailors according to the 
following scale: Under 500 tons, one boy ; 500 tons 
and under 1000 tons, two boys ; 1000 tons and under 
2000 tons, three boys ; and an additional boy for 
every 1000 tons or part of 1000 tons. Each boy 
must be a deck hand, must be a British subject 
(not being a lascar), and must pass an Admiralty 
medical examination as likely to grow into an 
efficient volunteer for the ‘‘seaman” class reserve. 
He must also be enrolled in the Royal Naval Re- 
serve. There are other conditions, but those 
named are the chief. 

The proposals contained in the Bill met with ap- 
proval on both sides of the House, and though there 
was a good deal of opposition of a more or less 
factious nature, the Bill was reported and read a 
third time on Wednesday, July 27. It appears an 
honest endeavour to deal with an undoubted danger 
which threatens the country, namely, the passing 
of the profession of the sailor into foreign hands. 
Whether, if the Bill become law, the not very large 
inducement to the shipowner will lead to the de- 
sired end, is a matter which time will prove. 








THE SUPPLY AND WASTE OF 
SHIPPING. 

It is now possible to arrive at an idea of the 
number and tonnage of merchant vessels removed 
during the year 1897 from active service, either by 
misadventure or the natural process of decay, and 
it is interesting to note that the total is much 
smaller than usual ; but a closer examination does 
not quite afford subject for gratification, for there 
is no decrease in the number of ships which met a 
violent end, and thus no diminution in the risk run 
by the mariner. The cause for the less waste is to 
be found in the fact that fewer ships have been 
‘*broken up, condemned, &c.,” and as the law of 
decay is much more constant in respect of ships 
than of men, this mortality from natural causes is 
doubtless due to the fact that the higher freights 
lately obtainable have encouraged shipowners to 
postpone the day of dissolution for the sake of an 
extra voyage. Nor are they to be blamed altogether, 
for, as it is often a case of the ‘‘survival ofthe fittest,” 
a steamer which is not modern, may still be structu- 
rally fit, and yet, owing to her inferiority onthe score 
of economy, may be able to work, if only freight rates 
are good. The recent revival in rates has in many 
cases been sufficient to change the balance from 
the debit to the credit side of the ledger of such 
ships, and thus we find a falling off in the number 
of vessels broken up. For the three preceding 
years the cold winds of depression steadily raised 
the number of vessels which thus passed the 
narrow border between usefulness and decay. In 
1894 the number was 227, of 149,296 tons; in 
1895, 247 vessels, of 170,849 tons; in 1896, 238 
vessels, of 186,149 tons ; and now this year there 
has been a few months of the sunshine of pro- 
sperity with good freights, and the number is only 
176 vesssels, of 143,923 tons, or 25,000 tons less 
than the averaye of the three preceding years. 
When the separate quarters of last year are taken 
into account, the tendency is the same. Thus the 
June quarter showed 43 vessels, of 42,295 tons, 
broken up or condemned ; the September quarter, 
35,325 tons, and. the December quarter 29,520 
tons. Only during the last three months of the 
year does Britain directly show the tendency to 
which we have directed attention. In the last 
quarter only five vessels of 6864 tons were broken 
up or condemned ; but prior to that the- normal 
for several years—15,000 to 17,000 tons per quarter 
—was maintained. The same end is probably 
attained by selling the old ships in prosperous 
times at good prices to foreign owners ; but the 
returns of such transfers are not yet completed. 

The decrease in tonnage removed is thus en- 
tirely accounted for: the total for 1897, when com- 
pared with 1896, shows a gross decrease of nearly 
52,000 tons, while, as we have shown, the ships 
broken up or condemned show a decrease of 
43,000 tons. The total for 1895 was abnormally 
high, so that as regards losses by misadventure, it 
may be said that there is no distinct change. 
Fleets have grown very considerably in the interval ; 
the British, for instance, has gone up from 10} to 
12} million tons in six years. This stationary total 
of losses is thus very satisfactory. 

There may be one or two isolated cases of losses 
yet to add to last year’s list ; but it will not mate- 








rially alter the fact that the waste of shipping which 
builders have to make good is considerably less than 
was the case in the three preceding years, but this 
is not affecting the industry at the moment, for, as 
we showed a few weeks ago (page 53 ante), it is now 
experiencing unprecedented activity. The merchant 
tonnage launched in Britain during the past six 
months exceeds the year’s waste for the world, 
and the merchant tonnage now building in this 
country alone is nearly double the waste of last 
year ; so that this excess, or 620,000 tons of 
shipping, is being provided here for meeting the 
world’s expansion of trade, without taking note 
of the increasing production of other countries, 
or of the much greater carrying capacity of the 
new ships as compared with the old. Thus 
677 sailing ships of 305,104 tons were removed; 
and these must be replaced by steamers, as 
practically no sailing ships are being built. The 
steamers, ton for ton of measurement, will carry 
per annum three to four times the cargo of the 
sailing ships, so that 100,000 tons of the steamers 
now building will make up the year’s waste of sail- 
ing ships, and thus the real surplus from British 
yards alone is increased to 820,000 tons. 


Losses from all Causes. 


Vessels. Tons. 
In 1891 . 1086 649,946 
5, 1892 1008 625, 224 
5+ 1893 1154 . 708,971 
»» 1894 1237 a ... 806,278 
», 1895 1051 = arp 2 eat) 
», 1896 954 685, 962 


It is interesting further to note that the waste of 
the British fleet last year was 58,289 tons of sail- 
ing ships, and 228,060 tons of steamers, together 
240 vessels of 286,349 tons. In the two preceding 
years the tonnage was 285,300 tons, so that for 
three years it has been about the same. It may be 
noted, however, that the ratio of sailing to steam 
tonnage is very much less than in the case of 
the figures for all countries ; so that on the basis of 
steam carrying tonnage, our waste is not more than 
247,000 tons, while for British owners there are 
now building in this country, merchant ships whose 
aggregate measurement is 1,091,681 tons, while in 
the past six months of the current year the vessels 
launched for British owners exceeded the year’s 
waste by 200 percent. This shows a surplus of 
some 700,000 tons on the year, which is a satisfac- 
tory contribution to our national wealth, and can 
scarcely be regarded, even by the cautious owner, 
as alarming when it is remembered that it only 
represents an addition of about 5 per cent. to the 
total merchant Navy of the United Kingdom. 
When put thus it is insignificant, and any prognos- 
tications as to over-building scarcely seem well- 
founded, for the world’s over-sea commerce 
increases at a rate exceeding 5 per cent. per 
annum. 

The British waste of 240 vessels, of 286,349 
tons—a third of the total for the world—is not 
disproportionate, when it is remembered that 
Britain, according to Lloyd’s latest returns, from 
which we deduce the facts for our article, show 
that the British fleet equals half the world’s ton- 
nage—being made up of 9107 vessels of 12,403,409 
tons, while the fleet of all the foreign Powers, 
only make up an aggregate oi 14,522 vessels of 
10,794,859 tons. The colonies appear on the list 
for 2130 vessels of 1,079,497 tons. In other words, 
the loss in tonnage in the British service was 23 per 
1000 per annum, as compared with 34 in the foreign 
merchant navies, a difference which is as marked 
as it is gratifying. The same difference was notice- 
able in immediately preceding years. And here 
it may be interesting to give the total tonnage 
owned by the chief maritime nations, and the per- 
centage of their losses in 1897 : 











| , 
Total | Loss in 1897 per 
~~ Ships = a | Mille of Tonnage 
Owned. —- | Owned. 
Britain .. .| 9107 | 12,403,409 23.1 
Colonies. . a | 2180 1,079,467 | 28.9 
United States .. | 3160 2,326,838 | 23.3 
Germany 1623 2,029,912 | 20.0 
Norway .. 2762 1,634,498 | 56.0 
France .. 1151 1,162,382 | 33.2 
Italy 1151 810,501 $2.5 
Spain .. 723 587,787 9.2 
‘Russia .. | 1106 | 550,026 24.1 
Sweden .. 1381 622,944 40.0 
Holland .. 374 433,774 28.9 
Denmark ds an 791 407,485 27.4 
Austria-Hungary... 300 328,762 52 6 





——— 








The high ratio of Norway, Sweden, and Austria- 
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Hungary are due to the preponderance of sailing 
ships in their fleets as compared with other Powers, 
and, perhaps, also to the age of many of the barques 

ossessed, while the low rate in the case of Ger- 
many is owing partly to the newness of her fleet. 
In six years it has increased to the extent of 20.6 
per cent., but instead of having only a million tons 
of steam vessels she has now over 14} million 
tons, the sailing ship tonnage having greatly de- 
creased. In the case of Russia also, there has been 
an extensive change, the net addition has been 
equal to 29 per cent.; but the steam tonnage has 
doubled, being now 311,622 tons, while the sailing 
tonnage has not yet lost much. Denmark has 
increased her steam tonnage from 126,461 tons 
to 283,214 tons, without materially increasing the 
sailing tonnage, so that the net increase is equal to 
38 per cent. The United States steam tonnage 
has nearly doubled from 587,442 tons to 1,105,423 
tons, and her net addition is equal to 19.5 per cent. 
France has increased her steam tonnage from 
848,525 tons to 954,916 tons, and her net increase 
is 74 per cent.; Spain’s increase is 9 per cent.; 
and Sweden’s equal to 14.7 per cent.; while Nor- 
way has decreased her steam tonnage and increased 
her sailing tonnage, and her total is about the 
same asit was six years ago. Britain has now 
200,000 tons less of sailing ships, but she has 
2,100,000 tons more of steamers than six years ago, 
and thus the increment, notwithstanding the already 
large total, is at the same rate almost as all other 
Powers, being 18 per cent. With an increasing 
supply, and a diminishing waste, especially from 
misadventure, we do not relinquish any part of our 
superior position in relation to our rivals. 








OWNERSHIP OF RAILWAYS IN 
JAPAN. 

THE economic question which is receiving the 
most attention in Japan at the present time 
is that of the ownership of the railways, although 
it is connected with the more general problems 
arising from the strained state of the money 
market. Among public men there appear to be 
two sections, both of which favour some bold step 
on the part of the Government. One section is 
headed by the Tokio Chamber of Commerce, and 
advocates the employment of the balance of the 
Chinese Indemnity in redeeming the war bonds, 
the other by the so-called ‘‘ business-men” in the 
Diet, and the manufacturing interest generally, 
which recommends the purchase of the private 
railways by the State. The object of both parties 
is to obtain the introduction of more foreign 
capital. If the Government purchased war bonds 
they would doubtless sell them in the foreign 
market, and if they purchased the railways, the 
bonds would also be saleable abroad. The scheme 
for the purchase of the private railways, in addition 
to the support of the business men, has also 
received that of Viscount Katsura, the Minister of 
War, and the National Unionists are expected to in- 
troduce in the next session of the Diet a measure to 
carry out the proposal. A period of difficulty seems 
to be before the manufacturing and commercial con- 
cerns of Japan, and unless some immediate relief 
is given to the money market a crisis is likely to 
arise. There are, however, so many aspects to the 
problems involved that they will require very careful 
study. Public opinion seems to be inclining to the 
purchase of all the private railways by the State, 
as a device for increasing the floating capital in 
the hands of the people. The Nichi Nichi Shimbun, 
which is probably the most important journal in 
Japan, warmly supports the proposal and says that 
it is impossible to doubt that State ownership of 
railways is the only policy really conducive to 
public convenience, material progress and strate- 
gical expediency, and it supports the proposal on 
general economic and national grounds, and not 
simply as a means of putting capital into the hands 
of the people or restoring vigour to the share 
market ; and while endorsing the proposal that the 
State should own the railways, it advocates great 
care in the selection of methods in the attainment 
of that object, as well as of the times for bringing 
it about. The Tokio Shimbun, the organ of the 
Liberal Party, also discusses the question at great 
length and endeavours to prove the economical, 
technical, and national advantages of State-owned 
lines as compared with private lines. Count Inagaki, 
the leader of the Liberal party, has always been in 
favour of the proposal, and his organ asserts that 
the introduction of foreign capital is absolutely 








necessary at the present juncture, and that the 
only way of obtaining it is a national loan for the 
purchase of the principal systems of railways, 
namely, the Nippon, the Sanyo, the Kobu, and 
the Kiushiu. On the other hand, the Mainichi 
Shimbun the organ of the Progressist Party, 
opposes the project. It does not hesitate to 
admit that the construction of several lines 
cannot be continued owing to the shareholders 
inability to pay the calls on their shares, and 
that not only is the progress of railway making 
threatened with interruption, but also that much of 
the capital already invested may be lost. But it 
contends that difficulties uf that kind must not be 
allowed to influence the country’s attitude towards 
the general problem of State or private ownership 
of railways, and it condemns Count Inagaki for 
allowing himself to become the tool of needy specu- 
lators. The members of the Kyoto Chamber of 
Commerce, while in favour of the State purchase of 
railways by means of a foreign loan, bring forward 
other reasons for the proposal. When the revised 
treaties come into operation they say that foreigners 
will be certain to purchase shares in Japanese rail- 
ways, and in the course of time will become virtual 
owners of the lines. The Chamber does not objoct 
to foreigners qua foreigners, but it thinks that the 
control of the country’s railways ought not to be 
in the hands of aliens, who would naturally raise 
the rates of freight to the highest possible figure, 
and who could not be expected to afford due 
facilities for the transport of troops and warlike 
material, and that the best way to avert that danger 
is for the State to buy up all the lines. This 
attitude towards foreigners, however, is scouted by 
the majority of the journals, which assert that it is 
absurd to imagine that the foreigners will manage 
to get the control of the lines into their own hands ; 
and, at any rate, if the Japanese are beginning to 
shrink from competition with other nationalities, 
they think that the only logical course is to close 
the country once more. Japan, they say, must 
take her chance, and if she cannot fight her battle 
without recourse to faulty and artificial devices, her 
defeat is certain. It is evident that Japan, having 
made considerable progress with industry and com- 
merce, is now face to face with many economic and 
social problems. She has sunk large sums in rail- 
ways, ships, manufactures, and unless her material 
development is now to be arrested, she must now 
obtain other means to continue it. 








THE TIMBER QUESTION IN CANADA. 

THE vast forests with which a large portion of 
Canada is covered are one of the main sources of 
her wealth. According to the returns of the fiscal 
year 1896, out of a total export trade valued at 
112,985,490 dols., 27,324,894 dols. consisted of 
forest products, the value of which exceeds that 
of either the agricultural, fishery, or mineral ex- 
ports. Of late years the threatened diminution of 
the supply, as the more accessible forests are ex- 
hausted by the continuous drain upon them by 
lumbering operations, supplemented by the losses 
from extensive forest fires, has caused some solici- 
tude for the future. It is generally conceded that in 
the more settled state of the country, clearing has 
been altogether too thorough and indiscriminate, 
as deforestation has resulted in climatic changes 
unfavourable to agriculture. Floods and droughts 
are of more frequent occurrence than formerly, and 
the comparatively small area of timbered land left 
in the older settlements, deprives the crops of the 
protection especially requisite in a country of great 
extremes of temperature. 

With the opening of large areas of country which 
are not adapted for agriculture, owing to the 
character of the soil, as lumbering operations 
extend further back from the great lakes, the 
question assumes a new phase. While the clearing 
process was mainly confined to fertile land, and the 
settler followed the lumberman, one industry made 
way for another. Now, the exploitation of timber 
on barren soil, if so complete as to destroy its re- 
productiveness as a forest, leaves a waste behind. 
The question of such a change in the management 
of the Crown Lands, and the methods of cutting, 
as shall preserve extensive tracts in perpetual 
forest, has for some time occupied the attention 
of the Government of Ontario, the most central 
and populous of the Canadian provinces and the one 
having the most valuable pine resources. A 
Forestry Commission was appointed recently to 
make investigations as to the practicability of re- 


foresting such tracts as are unsuitable for agricul- 
ture. Their investigations are still in progress. 

The great difficulty to be overcome in attempting 
to preserve the Canadian forests is their liability to 
destruction by fire, the danger of which is greatly 
increased by the advance of settlement and lumber- 
ing operations. Until late years it has been re- 
garded as almost a matter of course that, sooner or 
later, land which had been lumbered over would be 
fire-swept, as the litter left by lumbering opera- 
tions encourages the spread of the flames. - With 
the adoption of a system of fire-ranging under 
which a force of men are employed during the dry 
season to patrol the-woods, the danger has been 
somewhat minimised, and extensive bush fires are 
of less frequent occurrence than formerly, notwith- 
standing the conflagration which swept over 300 
square miles last autumn, and caused much de- 
struction of life and property. It is this liability 
to loss from fire which in the past has prompted 
the policy of complete exploitation and induced 
lumbermen to strip their holdings, instead of work- 
ing them on forestry principles, with an eye to 
future growths. 

While it is not likely that the present gene- 
ration will witness the introduction into America 
of forestry proper, after the German and 
Austrian system, public opinion is strongly 
tending towards a system of modified forestry, 
less elaborate and costly than the European 
system and more in accordance with New 
World ideas. It will be rather a development 
along the same lines as the tentative measures 
already undertaken by the Ontario and Quebec Pro- 
vincial Governments in the setting apart of re- 
servations to be kept in perpetual forest, and ° 
the extension and perfection of the fire-ranging 
system, with stricter regulations as to the sizes of 
the trees to be felled. It seems to be fully estab- 
lished by investigations made by the Ontario 
Forestry Bureau, that, contrary to the general 
belief, pine forests will reproduce themselves if 
only fire can be kept out. The usual effect of bush 
fires is to destroy not merely any young trees, but 
the seeds which might replace them, so that the 
pine altogether disappears. If this can be avoided, 
and conservative methods of felling introduced, 
there is no reason why any probable or ordinary 
demand upon the timber resources of Canada 
should not be met without detriment to her future 
supply. : 

As matters stand at present, however, the forests 
of Canada, and more especially of Ontario and 
Quebec provinces, are being heavily drawn upon to 
make good the falling off in the American timber 
supply: consequent upon the reckless destruction 
of their pine and spruce forests. The once magni- 
ficent white pine resources of the North-Western 
States of Michigan, Wisconsin, and Minnesota are 
nearly exhausted. The output of the mills in the 
area has declined from 8,902,748,423 ft. in 1892 to 
5,538,112,948 ft. in 1896, owing to the disappear- 
ance of the raw material. The process of deforest- 
ation has been most thorough in the great timber- 
producing States of Michigan. The cut of the 
Saginaw district has fallen from 1,497,779,096 ft., 
the highest figure reached, in 1889, to 513,588, 298 ft. 
in 1896, the latter figure including the timber pro- 
duced in Michigan mills from Canadian logs. George 
W. Hotchkiss, a well-known American authority 
on the subject, writing to the New Orleans Lwmber 
Trade Jowrnal, of July 15, 1897, says: ‘‘I hazard 
little in making the assertion that there is not 
enough white pine left in the section north-west to 
supply the wants of the nation one year, if it were 
all to be thrown upon the market with no other 
timber to come into competition with it.” 

As a consequence of these suddenly-realised con- 
ditions, the Americans are looking to Canada to 
supply the deficiency. The exports of saw-logs 
from the Ontario pine forests to Michigan in 1896 
amounted to 264,236,314 ft., the number of feet in 
every instance being board measure. The Dingley 
Tariff Bill has put an import duty of 2 dols. per 
1000 ft. on Canadian sawn lumber, while the logs 
can be imported duty free. The Michigan lumber- 
men have been for some years securing extensive 
timber limits in Ontario, and sending the logs across 
the border in order to keep their mills at work. 
Naturally the imposition of the new duty # sey a 
great stimulus to this movement. The product of 
the Canadian sawmills being discriminated against, 
there is every inducement ‘to ship the logs across 
the lake for manufacture; and just in propor- 
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American side will the Canadian forests be depleted 
without any advantage to the local manufacturing 
interests. The strong and growing popular demand 
for retaliatory duties is, under these circumstances, 
supplemented by other and worthier considerations. 
Obviously the new demand for Canadian timber as 
raw material for American industries imperils the 
future Canadian supply, and unless checked will 
more than offset any advantage likely to result from 
more conservative methods of Crown Lands Ad- 
ministration. 

Another American demand which is making 
serious inroads upon the Canadian timber supply 
is the rapidly increasing one for pulp wood, for 
which purpose spruce is preferred; this as yet affects 
the Province of Quebec to a greater extent than 
Ontario, the very extensive spruce forests in the 
northern portion of the latter province not being 
easily accessible. The spruce forests of New Eng- 
land are going through the same process of exter- 
mination as the pine of the North-Western States, 
and enterprising and far-sighted Americans are 
acquiring large spruce-producing tracts in Quebec. 
The export of pulp wood from Canada has grown 
in value from 80,005 dols. in 1890 to 627,865 dols. 
in 1896, of which the United States took 600,285 dols. 
Wood pulp to the value of 675,777 dols. was ex- 
ported in the latter year, the shipments to the 
States being valued at 557,085 dols. The call for 
these commodities is increasing by leaps and bounds, 
to the great peril of the spruce forests. ‘‘ Retalia- 
tion” is not a watchword that commends itself to 
the existing Canadian Government, but from the 
point of view of enlightened self-interest, and the 
protection of a great national heritage endangered 
by the process of reckless exploitation, the de- 
mand for an export duty on pulp wood has much 
force. Forests are so important in a country 
of rigorous climate like Canada, in modifying 
the extremes of heat and cold, of drought and 
flood, that the question of their destruction cannot 
be considered only in the light of narrow economic 
doctrines. Further, although forests may be made 
to furnish a continuous yield, yet when they have 
been completely cleared it is oftentimes practicaily 
impossible to re-establish them, since they create 
the climate they need. 


COAL IN THE EAST. 

Ir is almost a commonplace to say that the 
production of coal and iron in any country deter- 
mines the position of that country among the 
countries of the world. Probably in the future, 
as we become more acquainted with the forces 
of Nature, this may not be true to the same extent 
as it has been in the past; but we may rest 
assured that for many a day a cheap supply of 
coal and iron will be the most important factor 
in determining the extent and importance of the 
industrial operations in any part of the globe. 
If any proof were wanted in support of this 
opinion, it would be supplied by the report of 
the Board of Trade to which we recently referred 
(see ENGINEERING, June 24, 1898, vol. Ixv., page 
798. The figures therein given show us, as we indi- 
cated, that other nations, and notably the United 
States of America, are pressing us very hard in 
supplying coal to those nations which require 
it, and may, indeed, be able to import it into 
Britain at a price which would enable it to 
compete with British coal. The average value 
of coal at the pit’s mouth in the United States 
for the year 1896 was only 4s. 9}d., whereas in 
the United Kingdom it was 5s. 10d. The latter, 
of course, has the advantage in shipping faci- 
lities; but these figures are sufficient to show 
us that in the future we must expect severe 
competition in our coal trade from the United 
States, and both the workers and the masters 
should remember what we said, that what is 
true of the individual is also true of the 
State ; ‘‘no one is indispensable, and if from any 
cause we are unable to meet such demands made 
upon us, others, probably the United States, would 
step in and the displacement would be permanent.” 
Probably the majority of those who are interested 
in the subject, or even have studied it from a statis- 
tical point of view, will admit the truth of what 
has been said about the United States, for the 
facts are well known and cannot be denied; but 
comparatively few, as yet, recognise the extent and 
amount of the competition in the coal trade which 
is growing up in other parts of the world. We 
recently showed that the Germans have been able 








to displace us in many of the European markets 
which we formerly supplied, but meantime we do 
not propose to make a general survey of the whole 
subject, but only to glance at the question of coal 
supply in the East, and consider how it is likely 
to affect industry and trade, and our relations to 
them. 

Of all the countries in the East, Japan is the 
one which has attracted most attention on account 
of its industrial development and the probability 
of competition with British manufactures. But 
it does not seem likely ever to become a very im- 
portant factor in coal production, because so far 
as is known, the coal deposits are not very exten- 
sive, and a great part of what is produced will be 
used up in the industries of the country. In 1883 
the total coal production in Japan was a little 
over 1,000,000 tons, while in 1895 it was nearly 
5,000,000 tons. The average market value at the 
first of these dates was 8s. 8d., while at the latter 
it had decreased to 5s. Within the past year or so 
the price has considerably increased on account of 
the demand for home and foreign use. In 1883 
the amount of coal exported from Japan was 
390,000 tons, whereas in 1896 it had increased to 
2,194,000 tons, chiefly, we understand, to China, 
Korea, Hong Kong, Burmah, Philippine Islands, 
and California. The amount of British coal im- 
ported into Japan in 1883 was 9000 tons, whereas 
in 1896 it had risen to 49,000 tons, confined almost 
entirely to Welsh steam coal. Directly, therefore, 
the increase in the production of coal in Japan has 
not affected the British coal trade with that country, 
but indirectly the amount exported has, in many 
parts of the Far East, practically extinguished it. 
Moreover, when the coal deposits of Formosa, 
which are said to be considerable, have been de- 
veloped, the competition from the Japanese will be 
greatly increased. Last year about 10,000 tons of 
coal were produced in Formosa, but that is only a 
fraction of the possible output, and we may rest 
assured that the Japanese do not intend any of the 
natural resources of Formosa to lie idle. 

The coal production of China has hitherto been 
so insignificant, that it is treated as a quantity 
which may be neglected in the report of the Board 
of Trade. The coal resources of China, however, 
appear to be immense, and if the one which 
we recently mentioned (see ENGINEERING, July 8, 
1898, page 53 ante) be a fair specimen, it is evident 
that China is destined to become a great industrial 
country. That one coalfield alone is said to be 
sufticient to supply the world, at the present rate 
of consumption, for over 2000 years. It is certain 
that the syndicate which has obtained such a valu- 
able concession will waste little time in making the 
most of it. Indeed, it is already reported that the 
same syndicate has obtained another concession in 
the province of Ho-Nan to work the coal and iron 
mines in that region for a period of 60 years. The 
concession includes the right to construct the neces- 
sary connecting railways with the works to be 
undertaken by the same syndicate in the province 
of Shan-Si. It is stated on good authority that 
coal is found in every province in China ; and when 
railways are constructed the abundant cheap labour 
of the country will be attracted to the new industry, 
which, with all its attendant results, is certain to 
bring about many changes in the commerce and 
social conditions of China. 

The Russians have now got hold of the resources 
of Manchuria, and when the Trans-Siberian rail- 
way and its connecting lines have been completed, 
there will be an immense industrial development in 
that part of the world. Some time ago an Imperial 
Russian Commission investigated the coal deposits 
along the line of the Trans-Siberian Railway, and 
they reported that they had discovered upwards of 
50 groups of workable coal seams, and their results 
have been confirmed by an American Commission 
sent out to investigate the subject; forthe Americans 
are not by any means content with the vast re- 
sources of their own country, but seem to have 
their eyes on all quarters of the globe. With the 
development of the resources of Manchuria and of 
the Yangtze Valley, it is impossible to form any 
idea of the industrial and commercial changes 
which are likely to take place. 

British India is rapidly increasing her production 
of coal. In 1883 it was 1,315,976 tons, while in 
1896 it had reached 3,848,013 tons. The quantity 
of coal imported into India in 1883 was 712,900 
tons, whereas in 1896 it had decreased to 494,960 
tons. On the other hand, 136,719 tons were ex- 





ported from India in 1896, so that it is very safe to 


say that in a comparatively short time India will 
practically have ceased to buy coal from us. 
Indian coal is said to be specially adapted for 
steam raising, and some of it is said to be as good 
as Welsh coal for this purpose. There is also a 
possibility of French Indo-China coming into direct 
competition with the coal of India in some of the 
Eastern markets ; but the resources of that country 
are small compared with China proper, and capi- 
talists are certain to put their money into coal- 
fields which offer the best prospects. 

The supplies of coal from Japan, British India, 
and China, must cause the trade in coal between 
Australasia and the Far East to diminish and ulti- 
mately to disappear, and already the competition 
is becoming very keen, so that the coal trade in the 
British Colonies is exposed to the same difficulties 
as those which beset the Mother Country. 

In a recent article, giving a summary of the re- 
port of the Board of Trade, our contemporary the 
Statist gave the following Table showing the pre- 
sent annual coal-producing capacity of the Pacific 
and the Far Kast : 


Tons. 

British India ... =i its os 4,500,000 

Japan... ee Ag ae es 5,000,000 

Australasia a Sis Bs eae 6,000,000 
China, Formosa, Indo-China, Dutch 
East Indies, Borneo, and Eastern 

Siberia is bes = 4,250,000 

British Columbia 1,000,000 

ili 500,000 


Natal and ‘Transvaal (whose outputs 
are available for the Indian Ocean) 1,750,600 





Total ee 5 ... 23,000,000 
To this add the exports from the 
United Kingdom to east of Cape 
of Good Hope and west of Cape 
Horn ... ae ri Re ae 1,700,000 
Grand total of consumption 24,700,000 


or, say, 25,000,000 tons. 

Of this amount about 50 per cent. comes from 
British possessions, but when the sources of supply 
which we have mentioned are developed, it is very 
probable that the proportions may be very much 
changed, and, moreover, that not only will the 
demand for British coal be diminished in the 
countries of the Far East, but also that the compe- 
tition in the other markets of the world will be 
intensified. This possibility should be carefully 
remembered by all concerned. 





ELECTRIC INSTALLATIONS ON 
WALENLAKE, SWITZERLAND. 
By C. Du Ricur PRELLER. 


I.—E.ectricaL NAVIGATION ON WALENLAKE, 
SWITZERLAND. 

For the last few years an electric accumulator 
boat, called the Electra, has been plying on the 
Walenlake, a lake basin which was in former 
geological times connected with the Lake of Zurich, 
and whose level (423 metres or 1390 ft. above sea 
level) is 11 metres (36 ft.) higher than that of the 
latter. The Walenlake, through which at one time 
flowed an arm of the Rhine, and along which now 
runs the main line of railway from Zurich to the 
Engadine and to the Tyrol, is a narrow defile 
15 kilometres (about 10 miles) in length, and 3 kilo- 
metres (about 2 miles) broad, remarkable alike for 
the high and precipitous mountains which, rising to 
2000 metres (6600 ft.) above sea level, close it in on 
both sides, and for its considerable depth, which 
reaches 150 metres (500 ft.). Owing to this fact, it 
is, in gusty or stormy weather, a dangerous lake, 
so much so that after a fatal accident which hap- 
pened to a small passenger steamer some 10 years 
ago, regular service was suspended. This service has 
lately been taken up again during the summer season 
by the launch Electra which, although of small size, 
deserves notice for the persevering efforts made by 
its owner for improving and maintaining electric 
navigation on the Walenlake, whereas on the Lake 
of Zurich, and on other lakes, propulsion by 
electricity cannot be said to have as yet proved 
generally successful. Some years ago a floating 
power station was put onthe river Limmat, at 
Zurich, a short distance below the outflow of the 
river from the lake, for the purpose of charging 
accumulator launches, but only for pleasure trips. 

As shownin the engraving (Fig. 2), the screw launch 
Electra, which is built of wood and is 10 metres 
(33 ft.) in length, 1.7 metres (6.6 ft.) in width, 
with 0.6 metre (2 ft.) draught; she carries about 20 
passengers, and is fitted with 44 Tudor cells, arranged 








in two series and disposed under the seats, these 
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cells being contained in hermetically closed ebonite 
boxes (with india-rubber lids) 27 centimetres (11 in.) 
deep and 20 centimetres (8 in.) broad. The battery 
is charged at 20 amperes, and the discharge is 30 
amperes at 84 volts (2.5 kilowatts) for 7 hours, or 
210 ampere-hours as a maximum. 

The battery actuates a two-pole 3 horse-power 
motor, which is placed in the stern of the boat, 
and whose armature is wound on the screw shaft 
making, at full load, 1000 revolutions, equal to the 
maximum current of 30 amperes and a speed of 12 
kilometres (7.5 miles) per hour. At about half-load, 
corresponding to a current of 15 amperes, and a 
speed of 600 revolutions or 8 kilometres (¢ miles) 
per hour, the boat can regularly make six daily trips 
from one end of the lake to the other, or about 90 
kilometres (60 miles) in 12 hours. The speed re- 
gulator, a rheostat box, and a volt-and-ampere 
metre for each series of cells, are placed near the 
rudder, viz., within reach of the man in charge. 
There are eight contacts for varying the speed and 
for reversing the course of the boat, which can be 
stopped in a length of 20 metres (66 ft.), or in twice 
its own length. The boat is fitted with two signal 
glow-lamps, visible at a distance of 2 kilometres 
(1.3 miles). 

The gelatine battery with which the launch was 
originally fitted gave considerable trouble on account 


of the rapid decrease of capacity, and had to, 
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be replaced by a liquid (Tudor) battery, which has 
worked satisfactorily ever since, sufticient power 
being available in all weathers. By order of the 
authorities, the boat has to carry six lifebelts and 
has to be always in charge of a competent trained 
man. The storage battery is charged during the 
night at the lower end of the lake from the central 
station at Weesen which utilises the water power 
of the Flibach torrent, that yields 100 litres per 
second at 100 metres (330 ft.) fall, or 100 horse- 
power on the turbine shafts. Two direct-current 
dynamos (460 revolutions) at 90 amperes and 500 
volts supply the town and summer resort of Weesen 
with light and power. Reserve power is provided 
by a 25 horse-power petroleum motor. The trans- 
mission from the power station to the boathouse, 
consisting of two 6-millimetre wires, is 500 metres 
(550 yards) in length, the charging being performed 
without the battery being taken out of the boat. 

The weight, cost, and working expenses of the 
launch are respectively as follows : 


Weight. Cost. 
Tons. Francs. £ 
Boat :.. ae Pe Cy RS 1200 48 
Storage battery and acces- 
sories .., ‘is toa 5400 226 
Three horse-power motor and 
equipment ... vee 55¢ 2400 96 
25 9000 360 
Twenty passengers ... 1.5 
Total 4.0 


therefore works out at 0.6 ton and 2600 francs 
(104/.) per horse-power, whereas a mineral oil 
motor would weigh about 1.2 ton, and cost about 
3000 francs or 0.4 ton and 1000 francs (401.) per 
horse-power respectively ; but the superior advan- 
tages of electrical propulsion are self-evident, albeit 
the excessive weight and high cost of storage bat- 
teries still militate against its more general adop- 
tion. 
Working Expenses per Day. 





Fr. me he 

Wages of man in charge 5.0 4 0 
Power, 3 horse-power x 7 = 21 

horse-power-hours at 24 cs. ... 5.0 4 0 
Maintenance, repairs, and amor- 
tisation, 20 per cent. of cost, 

5 months = 150 days... 12 9 6 

22.0 17 6 


At an average fare of 1 franc per passenger, and 
six passengers, or about one-third of the seat capa- 
city per trip, the receipts for six trips would amount 
to 36 francs per day, the working expenses, there- 
fore, representing 61 per cent. of the receipts. 

The boat, as well as the central station, is 
owned by M. Jacques Furrer, of Weesen, the boat 
being built by Treichler and Co., of Zurich, and 
the electrical equipment, as well as the machinery 
of the power station, being supplied by Messrs. 
Gmiir Brothers, of Schaennis, near Weesen. The 
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remarkable smoothness and steadiness with which 
the Electra runs and turns on the lake under various 
conditions of weather, were tested by the writer 
not long ago. 

By the total absence of the smoke, smell, noise, 
and vibration, so obnoxious on passenger boats 
driven by steam or mineral oil, the electrical launch 
on Walenlake constitutes a noteworthy advance in 
lake navigation. 


II. —TELEPHONE CABLE ON WALENLAKE, 
SwITZERLAND. 


Besides the launch Electra, described in the pre- 
ceding note, the Walenlake can lay claim to another 
electrical curiosity, in the shape of the longest tele- 
phone span in Europe. About half-way up the 
lake, on the precipitous right bank, is situated the 
village of Quinten, which can only be reached by 
the lake or by circuitous footpaths. Some years ago 
the Swiss Telephone Department established tele- 


|phonic communication between Quinten on the 
‘right bank and the village of Murg on the left 


bank of the lake, and thence to the general tele- 
phone system of Switzerland. This was effected 
by a single span of thé hitherto unprecedented 
length of 2500 metres (1.56 mile) between the 
terminal supports. On the Quinten side, the point 
of suspension is on a rocky spur 560 metres (1180 
ft.) above the level of the lake, whence the two 
telephone stations of Quinten near the lake are 
reached by another single span 600 metres (0.375 
mile)in length. On the Murg side, the point of sus- 





The y eight and cost of the battery and motor 





above lake level. The cable forms a vertical curve 
whose greatest dip is 180 metres (590 ft.), this point 
being about 300 metres (330 yards) from the Murg 
or left bank, where it is about 50 metres (164 ft.) 
above the level of the lake. In a straight line, the 
distance between the two supports is 2400 metres ; 
the length of the telephone line is therefore 100 
metres, or about 4 per cent. more. 

This long-distance span was destined to pass 
through various vicissitudes. Originally it con- 
sisted simply of a 2-millimetre steel wire, 65 
kilogrammes (143 lb.) in total weight, and a break- 
ing strength of 440 kilogrammes (968 lb.) ; but the 
original wire broke during a heavy storm, and a 
subsequent one broke in consequence of the heavy 
deposit of snow formed on the wire, this deposit 
attaining, as the writer showed in the recent case 
of the breakdown en masse of telephone wires in 
Zurich, at times as much as six times the diameter 
of the wire. 

In consequence of the accident referred to, the 
telephone department put up a cable composed 
of three zinc-coated 3-millimetre steel wires, weigh- 
ing 210 kilogrammes (462 Ib.), and having a 
breaking strength of 1650 kilogrammes (3330 Ib.). 
The supports on both sides of the lake consist of 
two irons screwed together and forming an J-pole 
15 by 15 centimetres (6 in. by 6 in.) and 6 metres 








| pension is at an elevation of 130 metres (426 ft.) 





(22 ft.) in height, of which 1 metre (3.33 ft.) is let 
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into the rock. As shown in Fig. 7, the cable is sus- 
pended from a movable insulating drum, the latter in 
its turn being held by a swivel and links fastened 
to the pole, the whole being so arranged that all 
vertical and horizontal vibrations take place in the 
connecting links and not in the cable. From the 
insulating drum the cable is continued outward 
by a curve to the point of connection with the land 
wire. 

The cost of the cable was 70 centimes per kilo- 
a (3.3d. per pound), or 175 frances (71.) total. 

e number of barges required for effecting the span 
across the lake was 15, placed at equidistances of 
about 160 metres (176 yards), and supplied, together 
with the men, by the village of Quinten, whilst the 
telephone department supplied a trained staff of 
six men, and all material, tools, and accessories. 
Under exceptionally favourable conditions of 
weather, the whole operation of erecting the cable 
across the lake could have been accomplished in one 
day ; but under ordinary circumstances two days were 
required, so that the total cost works out as follows : 


Cable, 2.5 kilometres, or 1.56 Fr. £ s. 
mile ps an bie ike 2s eee 7 0 

_— 15 bargemen, one day at 
3 francs ... as oes has 145 5 16 

Wages, six telephone men, two 
days at 5 francs is os 60 2 8 
Hire of barges, toolsand sundries 120 4 16 
500 20 0 


The cost is, therefore, 200 francs per kilometre, 
or 121. 16s. 
ordinary dou 


iq mile, whilst the average cost of an 
le 2-millimetre copper wire telephone 
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line erected along roads is, including poles and 
erection, 450 francs per kilometre (28). 16s. per 
nile), and about 100 francs per kilometre (61. 8s. 
per mile) for every additional two wires. 





Since the above was written, the telephone- 
cable has broken once more in consequence of 
a violent gale during which it snapped at a distance 
of about 80 metres from the Murg, or left end, 
almost exactly at the same point where a similar 
accident happened to the first cable. It has been 
observed that during violent gusts the cable is 
suddenly lifted by the force of the wind and then 
as suddenly falls down again, so that the whole 
cable assumes longitudinally a wave-like motion, 
and the vibrations, being transmitted from the 
upper towards the lower end, similar to those 
which occur during the cracking of a whip, become 
so great as to produce fracture near the lower end. 
Thus, the plan of suspending a cable of such excep- 
tional length from supports at unequal levels has 
not been found to answer, and the re-erection of 
the cable will necessitate its being suspended from 
supports placed at an equal height at both ends. 








NOTES. 

Great Brirain at THE Paris EXHIBITION. 

WE are requested to remind manufacturers that 
the final date fixed by the Royal Commission 
for receiving applications for space is the 20th 
inst., after which, presumably, no applications 
will be considered. We have no doubt that 
the applications already received will be suffi- 
cient to fill the small and scattered spaces given 
to this country at the Paris Exhibition. But 
whether any display that can be arranged under 
existing conditions will be representative, is 
another matter, and one that closely touches 
the standing and the interests of our manu- 
facturers, who should lose no time in ascertain- 
ing what the actual prospects are. They should 
also remember that, according to the conditions to 
which they have subscribed in applying for space, 
such space, if allotted to them, may be with- 
drawn, at any time, at the discretion of the 
Royal Commission. There exists a very wide-spread 
feeling of disquiet and uncertainty among manu- 
facturers, increased by a knowledge of the abso- 
lutely insignificant space allotted to our Colonies, 
and the fact that British exhibits will be shown in 
a large number of isolated groups, instead of in the 
usual compact and imposing ‘‘ British Section.” 


Non-FLAMMABLE Woop. 

The immense importance of reducing the amount 
of inflammable material about a warship has been 
strikingly apparent in both the war between 
Chinaand Japan and that still in progress between 
Spain and the United States. The newer American 
ships have their woodwork rendered non-flammable 
by treatment with chemicals after a process worked 
out in America by Messrs. Bradley and Currier, 
New York. Several demonstrations of the effi- 
ciency of this process have been made in Europe, 
of which we may mention that of May 11, 
1897, in which two buildings identical in design and 
construction, save that one was built of treated 
and the other of untreated wood, were erected 
behind the Tate Gallery, Millbank. Equal quan- 
tities of wood shavings and firewood having been 
placed in each and fired, the treated building came 
through the ordeal with flying colours, whilst the 
other was rapidly reduced to ashes. Since then an 
English company have taken up the process and 
erected extensive works covering 3$ acres near 
Wandsworth Bridge, Fulham. e wood to 
be treated is run into cylinders, where after 
its volatile and fermentable constituents have been 
driven off, the fireproofing solution is applied 
under a pressure of some :200 Ib. per square inch. 
This operation takes about 24 hours. The timber 
is next dried in a ——- supplied with hot 
air, remaining here for about a fortnight or more, 
after which it is ready for use. The cylinders laid 
down at Fulham are three in number, and are uni- 
formly 7 ft. in diameter. The longest is 106 ft. long, 
whilst the others are 75 ft. to 35 ft. long respec- 
tively. The timber for treatment is stacked on small 
steel trucks which are run into the cylinders over 
a narrow-gauge line. A transfer table is arranged 
in front of cylinders and the drying-room, so that 
a truck from any cylinder can be run on to this 
table and transferred to the drying-room. The 
works of the company were formally opened last 


efliciency of the process shown by burning a couple 
of small wooden buildings, one of which was built 
of the treated and the other of untreated wood. 
The former showed great powers of resistance to 
the extremely hot fire which was started inside it, 
whilst the other flamed up immediately and was 
rapidly destroyed. The British Admiralty have 
already ordered a considerable quantity of the 
treated timber, and will, no doubt, prove good 
customers to the British Non-Flammable Wood 
Company in the future. 


THe TREATMENT OF ARGENTIFEROUS LEAD. 

The extraction of silver from lead has been 
effected in the past by a process entirely metal- 
lurgical in character. The lead was melted with 
zinc, and the molten metals intimately mixed. The 
silver, owing to its greater affinity for zinc, passed 
into solution in the latter metal, and the alloy of 
silver and zinc thus obtained wasthen distilled tosepa- 
rate the silver from the zinc. A modification of this 
process, known as the ‘‘Roéssler Edelmann” process, 
differed only in the addition of a small percentage 
of aluminium to the molten metals. The aluminium 
combined with the oxygen present as zinc or lead 
oxide, and in this way produced a better separation 
of the zinc-silver alloy from the molten lead by in- 
creasing the fluidity of all the metals. The electro- 
lyticseparation of the zinc fromthe silver, in thealloy 
obtained by the Réssler Edelmann process, was pro- 
posed many years ago, and has been repeatedly the 
subject of experimental trials. The tendency of the 
zinc to separate at the cathode in spongy form has, 
however, rendered the electrolytic process unsatis- 
factory, and though it was introduced at Hoboken, 
in Holland, and at Lautenthal, in Germany, the 
latest information from these works is to the effect 
that the electrolytic parting process has been 
dropped. Hasse, in a recent article,* however, 
states that the experimental work with an 8 horse- 
“etna installation at Friedrichshiitte, O.S., has 
een successful, and that estimates based on the 
results obtained with the plant show that the pro- 
cess can be worked to yield a large profit. The 
zinc-silver alloy used contained 10 to 12 per cent. 
silver. It was cast into plates weighing about 25 
kilogrammes, and was used as anode in a neutral 
or slightly basic solution of zinc sulphate. Thin 
plates of rolled zinc were used as cathodes. The 
deposit of zinc was all that could be desired, when 
care was taken to keep the electrolyte free from 
impurities. Spongy zinc at once formed when 
this condition was not fulfilled. Hasse considers 
that purity of the electrolyte is the principal factor 


butes the success attained at Friedrichshiitte 
largely to the purifying effects upon the electrolyte 
of a specially designed ‘‘ cascade,” by means of 
which the liquid passing through the depositing 
vats was systematically aerated, and the metallic 
impurities precipitated as oxides. The silver 
passes into the anode slimes, and is recovered by 
a chemical and metallurgical treatment. As a 
result of these experiments, Hasse is inclined to 
doubt whether the electrolytic separation of zinc 
from its solution can be made to yield a profit, ex- 
cepting when dealing with zinc and silver alloys. 
Pure zinc commands no higher price than ordinary 
zinc in the metal market, and hence it is the re- 
covered silver which bears the extra costs of the 
electrolytic treatment. These results, and the 
opinions based upon them, should receive the 





careful consideration of all interested as experi- 
menters or investors in the electrolytic processes 
for the extraction of zinc from its ores. 

Tue Iron Inpustry 1n SouTHERN Russia. 
The industrial and commercial supremacy of 
Britain has rested, to a great extent, on its cheap 
supplies of coal and iron ; but in all parts of the 
world the natural resources are being developed 
and the foundations laid for industrial activity in 
many departments. The people of Britain have 
not hitherto looked upon Russia as a manufactur- 
ing country ; but, as we have shown on more than 
one occasion, the recent progress of industry in 
Russia in many departments has been very great, 
and before long that immense country will have 
many important industrial centres. Its resources 
are immense, both in materials and workers, and 
our manufacturers must expect to find in the 
Russians competitors who will contest their posi- 
tion in many of the markets of the world. " se 
a recent Consular report we, for instance, learn 


in obtaining metallic deposits of zinc, and he attri- | 8 


that the iron industry in the south of Russia is 
assuming considerable importance. About ten 
years ago the southern part of the Empire, which 
has now become a mining district, was very little 
more than a desert, with the exception of the locali- 
ties in the immediate neighbourhood of salt and 
coal mines, and the factories of Messrs. Hughes 
(the only British enterprise in the south-east of 
Russia at the time) and Pastoukhoff, where labourers 
started small settlements. Some parts of Russia 
felt the competition of India and South America 
in the grain trade, and this has compelled attention 
to be given to the development of industry. 
Taganrog, for instance, was considered only as an 
administrative town and a grain market, but in the 
latter respect it began to fall off. The building of the 
Marinpol Railway in 1883, and that of Ekaterina in 
1884, linked together, the former the coal mines 
with the Sea of Azoff, and the latter the ore beds 
of Krivoy Rog (which is partly in the province of 
Ekaterinoslav) with the coal mines. These rail- 
ways have contributed greatly towards the popula- 
tion of the neighbourhood, but the springing up 
of so many factories was caused by the protec- 
tive duty imposed upon cast iron (about 1l. 10s. 
in 1884, and 3l. in 1891, per ton) on the one 
side, and the discovery of iron ore on the other. 
A country which is able and willing to pay these 
rates for its cast iron is paying very dearly 
for its industrial development, but still the fact 
remains that the policy has caused a large produc- 
tion of iron in Russia, and that this is certain to 
have great results not only in that country but also 
in neighbouring countries. As an instance of the 
rapid increase of population, the town of Ekaterin- 
oslav, which in 1887 had 40,000 inhabitants, counts 
now 120,000; another instance is the factory of 
Messrs. Hughes, which has developed into a town, 
Hughesoffka, of 20,000 inhabitants. The factories 
in Taganrog have attracted nearly 2000 new in- 
habitants, mostly Belgians. These facts show 
plainly that a great future is before this hitherto 
poorly populated part of Russia covered by exten- 
sive steppes. Duringthe year 1897 a vast amount 
of foreign capital (mostly French and Belgium) has 
been invested in numerous enterprises, mainly 
metallurgic. Inaddition to the two factories which 
were in existence 10 years ago, there are now 12 
new ones with 25 blast-furnaces, with a yearly 
increasing production of cast iron. The published 
statistics show that over 1,000,000 tons were put 
on the market in 1897. In Southern Russia gene- 
rally the growth of the iron industry has been 
reat. The British Vice-Consul at Kertch states 
that in 1887 there were only three blast-furnaces 
at work; in 1898 the number is being raised 
to 38, and during this year the production 
is expected to reach 1,500,000 tons. The 
Consul remarks that these developments would 
seem to be the beginning of a gigantic industrial 
movement, which will gradually draw most of the 
energy of the country towards the Black Sea, not 
merely displacing, but transforming the population 
and promising consequences, domestic and interna- 
tional, of a most important nature. He adds that 
‘*it remains a wonder that British capitalists are 
not more alive to the state of affairs and allow other 
nations to be first in this field of enterprise.” It 
may be well for the capitalists who invest in foreign 
enterprises, but by so doing they are making, the 
competition with home industries more and more 
severe, and the position of the workers less secure. 
Evidently the industrial problems of the future are 
very complex, and their solution will require very 
careful study. 





Vera Cruz.—Works in hand for the improvement of 
the port of Vera Cruz are making good progress. The 
deepening of the harbour to 28 ft. is being actively con- 
tinued. The contractors are also proceeding actively with 
the construction of quays and shedding. 


InpIAN Iron Orz.—A Government report just issued 
gives discouraging information with eet to the Salem 
iron ore beds in the Presidency of Madras. The super- 
intendent of the East Indian Geological Survey states that 
the ore contains only 40 ag cent. of iron instead of 60 
per cent. as represented by previous authorities. 





French Stream NavicaTion.—The revenue of the 
French General Transatlantic Co. last year amounted 
to 1,840,3197. The working expenses of the twelve months 
having been 1,585,033/., the profit realised was 255,286/. 
The ratio of the working expenses to the traffic receipts 
increased last year to 86.12 per cent., as compared with 








*Zlits. fir Berg-und Hiitten Salinem Wesen, 1897, | 





Thursday, and a further demonstration of the 


page 322. 


85.49 per cent. in 1896. The company’s fleet comprised 


| 63 vessels at the close of 1897. 
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RAILWAY UNPUNCTUALITY. 
To THE EpITOoR OF ENGINEERING. 

Sir,—May I invite Mr. Stretton to give in your columns 
the precise references to statements by ‘‘ judges in several 
trials of drivers,” that the ‘“‘driver must run from one 
station to the next in the exact time allowed him in the 
working time book.” Where is the statement of the late 
Lord Chief Justice, that ‘‘ to run one mile an hour faster 
than the booked s was ar: extreme speed and would 
break the rule,” reported? What is Mr. Stretton’s 
authority for his remarkable view of the criminal law that 
“if an order were given [to make up lost time], and an 
accident happened, a verdict of manslaughter would pro- 
bably be given against the person who gave the order ?” 

Mr. Stretton has made these statements so often and 
so categorically of late, that it is really time he should 
give chapter and verse for them, 

Iam, Sir, yours, &c., 
W. M. Acwortu. 
47, St. George’s-square, S.W., July 22, 1898. 


To THE Epitor oF ENGINEERING. 

Sirn,—‘ J. D. T.,” in his letter in your issue of July 22, 
page 111, asks if I will state the basis of the comparison 
on which I found my superlatives. I took for example 
as a “fine” or exquisite engine the North-Eastern 
Railway’s locomotive ‘‘1870.” Compare that with the 
New York Central Railway’s engine, No. ‘‘871” (I take 
this engine for an example, as ‘J. D. T.” asked me to 
show that British engines are able to beat recent Ameri- 
can types), which takes the most famous American Ex- 

ress, 2.¢., the Empire State Express. The cylinders of the 
North-Eastern locomotive are 20 in. by 26 1n., while the 
American engine’s cylinders are 19 in. by 24in. The 
four coupled driving wheels of the British engine are 7 ft. 
7} in. in diameter; on the American engine they are 
only 6 ft. 6 in. The former has a boiler pressure of 
200 lb. per square inch; the latter 180 lb. per square 
inch. When the former did its trial trip it ran 1244 
miles—from Newcastle to Edinburgh—without a stop, 
with a coach load of 250 tons, and frequently ran 75 miles 
per hour as smoothly and as steadily as ible. 

Your correspondent states that British engines are 
inadequate because the London and North-Western Rail- 
way ‘double head” their Scotch trains. If the Cale- 
donian Railway can go over a far harder route with a 
coach load of 325 tons at 50 miles per hour every day with 
one engine, and if the ‘ dining-train” to Scotland is 
taken over 150 miles of its journey on the London and 
North-Western Railway with a similar load and with one 
engine, ought not other engines to do the same? I do not 
think that ‘J. D. T.” has followed this controversy 
through with attention, or else he would have noticed 
that Mr. Macdonald stated that the drivers of the London 
and North-Western Railway are encouraged to take pilots 
with their trains, and do so that they might gain coal 
premium. 

Again, your correspondent did not read my letter accu- 
rately, or else he would have noted that I advocate great 
heating surface. 

As —— the North British Railway ascending Cock- 
burn’s Path slowly, I think it very inconsistent for any 
one to expect a train to go up a steep gradient at the 
same universal rate as it can going on a level or descent. 
A cyclist can ride down a hill at the rate of 16 or 17 
miles an hour, but he cannot go up the same hill at the 
same rate, 

If our engines are as powerful as the one previously 
mentioned, and the new Great Northern one mentioned 
in my previous letter, I do not think our locomotive 
as gap is very deficient in any way. 

did not say in my letter (page 87) that British engines 
could beat recent American types; but, since your cor- 
respondent has assumed that, I have proved it so. Of 
course, if you compare an ancient British engine with a 
modern American one, then the latter is sure to be better. 
But the latest four-cylinder engines introduced on the 
London and North-Western and South-Western Rail- 
ways, and the new powerful engines built on the Great 
Northern, Caledonian, and Midland Railways, are not 
inadequate, and run the American engines very close, 
and beat them. I may add that punctuality has lately 
greatly improved. 

Yours truly, 
A. READER. 





To tHe Eprror or ENGINEERING. 

Str,—I would like first to briefly clear away the really 
extraneous matter of Rule 145a, which Mr. Stretton has 
introduced. 

He quotes this rule on page 110, and says I “did 
not give a correct copy ” of it, which is very likely, seein 
I never attempted to give a copy at all of a rule which 
assumed all your readers would ecw. Mr. Stretton asks 
me for the name of a company which expects its drivers 
to make > lost time, which would simply mean giving 
a list of all the well-man lines of my acquaintance; 
and even to give him a list of the railways on whic 
my personal observation shows much time made up in 
running daily, would mean a free advertisement of six or 
seven leading lines, 

But surely the views and practice of the men who in 
ne House assembled drew up the rule, and who 

fave to work it daily, give the clue to its meaning, which 
seems to me plain on its face as well, for they certainly do 
hot connect it with such a curious “ duty” as that given 
to a driver by Mr, Stretton, of arriving at the next stop 
ten minutes’ late because he started ten minutes’ late from 
the last one. 
a come to the subject proper. I am at one with Mr. 
age as to the use of, say 6 ft. 6in. driving wheels on 

© very level parts of lines like the G.WR, M.R., 








G.N.R., and L.N.W.R., provided you can with them 
get two things—a large enough diameter of boiler and 
enough adhesion. But these, I think, you cannot get so 
an. our tunnel gauge is so small and our track so 
weak. 

It seems impossible to get a good fat boiler over wheels 
greater than, say, 6 ft., and I should be afraid to put 
more than, say, 19 tons on each pair of four-coupled 
wheels, solorg as our roads are subject to the strains and 
blows incidental to the use of chairs. Hence my appea 
for six-coupled engines with drivers 5 ft. 9 in. in diameter, 
and 45 to 50 tons on them. 

The making up of lost time is a minor though neces- 
sary point. My cry for larger locomotives is one of 
economy and efficiency. ‘‘ What we want” are machines 
which make dividends. Now, dividends are made in two 
ways: (a) traffic development, which comes from in- 
creased speed, greater punctuality and general facilities, 
and (b) economy in working expenses, which to a large 
extent is governed by the amount one engine can haul 
without assistance. When I spoke of the superintendents 
of the line complaining of the inability of our engines to 
keep time with modern loads, and far less to make it up, 
I was not making them judges of locomotive excellence ; 
it seems to me a pure matter of business. It is their 
business to run trains of such weight and at such speed 
as they deem best to develop and accommodate the traffic; 
and it is the business of the locomotive superintendent 
to give them the power to do so as cheaply as possible ; 
and hence, I think, the former have very good grounds 
for grumbling if their statistics show that the engines 
cannot do the work. The French andthe United States 
plan seems the best, the locomotive ~~ are told 
‘that on such and such a date a train will be put on to 
run from——to——weighing (e.g.) 250 tons, at a speed of 
62 miles an hour start to stop; kindly provide (or build) 
the necessary locomotive.” They have then ‘‘to do or 
die.” I fear a British locomotive superintendent would 
be prone at once to start a long red-tape correspondence, 
pointing out that any such engine would spoil his splendid 
statistics ‘‘of 28.6 lb. of coal per mile per locomotive,” 
statistics obtained at the cost of too much capital in the 
shape of a railway flooded with locomotives helping each 
other and drawing short trains at low speeds, and also by 
a too great expenditure of revenue in wages, coal, oil, 
—_ guards, &c., on the ‘‘ penny-wise pound-foolish” 
plan. 

But the subject is large and complex and I only pretend 
to set agoing matters for discussion, based on the experi- 
ence of the rest of the civilised world, which seems setting 
strongly against all our odd ways, in the hope that pro- 
gress may come out of our —s of view against view. 

T am, sir, yours faithfully, 
Norman D, Macpona.p. 
15, Abercromby Place, Edinburgh, July 26, 1898. 








BALL-BEARINGS. 
To THE EpItor or ENGINEERING. 

Srtr,—The ‘‘mare’s nest ” discovered by your corre- 
spondent, Mr. J. Clifford Walker, whose letter appears 
in your issue of the 8th inst., is of sufficient interest, 
perhaps, to justify you in printing a brief account of 
certain experiments recently conducted in this depart- 
ment. 

For the pur of comparing various types of ball- 

rings on ae weighing 150 Ib., was so constructed 
that it could be fitted concentrically with any bicycle 
hub, and, after being set in motion at a known rate, 
could be left to revolve freely until friction and atmos- 
pheric resistance should stop it. The speed communi- 
cated was equivalent to 20 miles per hour in actual bicycle 
usage. The period of free revolution varied from 18 
mins. to 60 mins. with various hubs and various bearings. 

By way of satisfying laudable curiosity a hub was then 
constructed with extremely accurate parallel bearings, 
as perfect as could be made by our machinists. By no 
adjustment or lubrication were we able to get a free 
revolution of the disc for more than 42 secs. with this 
journal, under the same conditions as those which ob- 
tained in previous experiments. 

Yours truly, 


F, 8S, Luruer. 
Hartford, Conn., July 18, 1898. 





COLLIERY WARNINGS. 
To THE Epitor OF ENGINEERING. 

S1r,—With reference to the above subject, I shall be 
glad if you will allow me to submit the following state- 
ments to the consideration of your readers. : 

Coal, whether in the mine or in a ship’s bunkers, is 
always giving off gas. Where there is a good system of 
ventilation, that is to say, where a current of fresh air is 
constantly passing over the face of the coal, so that the gas 
is carried away as fast as it is given off, no accumulation 
of gas can take place, and, consequently, no danger from 


h | gas can arise, for gas by itself is not inflammable, nor is 


air by itself a source of danger, neither is a naked light. 
But when there is a mixture of gas and air, in about the 
proportion of 10 parts of the latter to 1 of the former, and 
a flame comes in contact with it, it ignites with a sort of 
explosion, as may be observed any time when lighting a 
burner. 

A high barometer indicates that the air is in a com- 

ratively tranquil state, for, to put it in very familiar 
ie body in motion, except, of co 


nguage, a urse, when 
falling, presses eet i not downwards. A high baro- 
meter indicates, therefore, that there is a greater weight 


of air pressing on the surface of the earth. naturally 
tends to squeeze more gas vut of the coal than usual, but 
the pressure of the air outside tends to keep it inside the 





mine, The accumulation of gas which thus results is apt 
to take refuge, so to say, in the cavities, called 8, 
formed by the disused workings, from which the has 
already been extracted. 

It often happens, especially in winter, that we have a 
— of high barometer, with low temperature, lasting 
or some days, during which the gas is accumulating in 
the mine, and then we get, so to say, a visit from the 
Gulf Stream, when there is a brisk change of atmospheric 


1 | conditions, the air, which before had been cold and 


still, turning warm and boisterous, causing the mercury 
to rise in the thermometer and to fall in the barometer. 
The relaxation of the pressure of the air outside at once 
releases the pent-up gas inside the mine, which is then 
free to come out and mix with the air in the mine, thus 
producing a condition of circumstances, which renders 
what before had been fraught with danger, not merely 
dangerous, but which may prove, with the addition of a 
single spark even, simply destructive. 
I am, Sir, your obedient servant, 
; Wm. H. Daniets. 
143, Kennington Park-road, S.E., August 1, 1898. 








ILLUMINATING GAS FROM SEWAGE 
SLUDGE. 
To THE Enrror or ENGINEERING. 

Srr,—Will you kindly permit me to supplement my 
letter to you last week upon the above subject? The 
sewage sludge, containing an average moisture of 33 per 
cent., naturally involved serious loss of heat in the retorts. 
It was difficult to wholly carbonise the material per se. 
When drawing a retort, although the outside of the 
material appeared to be carbonised, it was noticeable 
there was still a quantity of gas left init. At the con- 
clusion of the regular tests, I tried a small portion mixed 
with half coal, and was satisfied that further experiments 
in that direction would undoubtedly yield vastly im- 
proved results. Although sewage sludge would not be 
economical to carbonise ordinarily for gas manufacture, 
yet in cases of emergency, when coal stocks were short, 
some such —- might be worked temporarily with con- 
siderable advantage, especially upon works where an oil 
gas plant is available for maintaining the illuminating 
power to the required standard. 

If ordinary gas coal is considered as yielding approxi- 
mately 10,000 cubic feet of gas per ton, of 16 candle-power, 
a multiple of 160,000 is obtained. With the sewage 
sludge experiments, as published in your last week’s issue, 
the material yielded 5440 cubic feet, of 12.92 candles, 
which gives a multiple of 70,284, or only 44 per cent. of 
that obtained from coal. 

Drying the material apparently had prejudicial effects, 
evaporating the oils contained in it. 

I understand the residue “‘dust” left in the retort after 
carbonising is valuable for filtration purposes, 

_Singularly enough, the laboratory tests led one to anti- 
cipate very much better results. There was evidently a 
serious decomposition of gas in the retort, due peuaily 
to the outside of the material being first carbonised, and 
the gases evolving from the inner cone having to force 
their passage through the incandescent coke. When 
making the experiments it seemed most desirable that 
the material should be stirred up in some manner during 
the process of carbonising, and Yeadon’s revolving retort 
suggested itself as being suitable for such purpose. 
} e variableness of the composition 3 sewage sludge 
is a characteristic feature of it, and this is clearly demon- 
strated in the results indicated last week, both as to 
quantity and quality of the gas made. 

Yours faithfully, 
; Epwarp A, Harman. 
Corporation Gas Works, Huddersfield, July 30, 1898, 





BRIDGES ON THE NorRTHERN Paciric.—Fifteen new steel 
bridges are being built on the Northern Pacific Railroad. 


Coat 1n South YorksH1rk.—The Grimethorp Collier 
Company has leased from Mr. Adam, of Frickley, a me f 
field comprising 4000 acres, The site of the new colliery will 
be between South Kirkby and Hickleton Main Collieries, 
where the Barnsley thick seam is being worked. At the 
former place, the coal is 635 yards from the surface, and 
is 9 ft. in thickness; but at Hickleton Main, it is only 
587 yards from the surface, and 8 ft. in thickness. The 
lessees are sinking to the seam at Grimethorp, which is 
only a few miles from the Frickley estate. The new col- 
nad will be connected with the Swinton and Knottingley 
ine, 





Munro AND JAMIESON’s PookeT-Book FoR ELEC- 
TRICAL ENGINEERS.—We have received a copy of the 
thirteenth edition of the excellent little pocket-book of 
electrical rules and tables which has been compiled by 

r. J. Munro and Professor Jamieson. The fact that 
thirteen editions have been called for in a space of 14 years 
is sufficient testimony in itself to the value of the work, 
which will be still further enhanced by the very complete 
revision to which this latest issue been subjected. 
The volume now contains 734 pages. The tables most 
generally in use are grouped at the beginning and the end 
of the volume, an arrangement much facilitating easy re- 
ference. A large section of some 200 is devoted to 
the subject of electric tests generally. This is followed 
by many pages on conductors, including tables of resist- 
ances, formulas, and much descriptive matter, as to in- 
sulation jointing, &c. Central station work and electric 
tramways are also dealt with. The volume is illustrated 
with many diagrams, and its usefulness is enhanced by a 
copiousindex. The binding and printing do credit to the 
- = of the publishers, Messrs, Charles Griffin and 

0., London. 
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MISCELLANEA. 


A SERIES of experiments have been made on the Ter- 
rible as to the effect of an alteration of the crank angles on 
the vibration of the ship. It isstated that with one of the 
arrangements tried, the vibration was reduced so much as 
to be almost imperceptible on the upper deck. 

With the first of the month some important accelera- 
tions have been made in the day mail service between 
London and Dublin. The down day mail now leaves 
Euston at 8.30 a.m., and is timed to arrive at Dublin at 
5.22 p.m. (Irish time), The return mail to London leaves 
Dublin at 8 a.m. and is due at Euston at 5.45 p.m. In 
connection with these trains, corresponding changes have 
been made by the Irish railway companies so that pas- 
sengers by the day mail from London will be able to 
reach Cork at 11.250n the same day and Belfast at 9 p.m. 


The new electric tramway from Laxey to Douglas was 
opened by the Lieutenant-Governor, Lord Henniker, on 

uesday lost. The work has taken rather less than 12 
months to complete, and has been carried out by the Isle 
of Man Tramways and Electric Power Company, Limited. 
The new line establishes a complete electrical communi- 
cation between Douglas and Ramsay, the two principal 
towns on the island, and will be used for goods as well 
for passenger traffic. The run from Douglas to Ramsay 
will now be made in about 1} hours, a considerable saving 
of time as compared with that needed by the existing 
railways, which follow a very circuitous route. 

According to the Colonial Inventor, the compulsory 
Arbitration and Conciliation Act is proving a total 
failure in New Zealand. The local conciliation boards 
have thus far only settled one dispute, all the others 
being finally taken into the Arbitration Court, some of 
the decisions of which have been somewhat startling. 
In one case the proprietors of a large colliery were ordered 
by this Court to reinstate certain men who had unduly 
interfered with the working of the mine, and been dis- 
missed in consequence. The men were further awarded 
compensation to the extent of 50/. 14s. This decision is 
stated to have incited the surprise of many men, including 
members of the Legislative Assembly, who were pre- 
viously in favour of the Act. 

Professor A. N. Talbot, in a paper on ‘‘ The Shearing 
Strength of Rivet Steel,” HreX on ow in the Technograph, 
states that with a view of supplying data not hitherto 
available, he undertook a series of experiments on rivets. 
The steel of the rivets which he used was very soft, 
although the structural rivet steel was not quite so soft as 
the boiler rivet steel. Some of the latter contained as low 
as 0.011 per cent. of phosphorus and 0,031 per cent. of 
sulphur. The structural rivet steel contained 0.041 per 
cent. of phosphorus and 0.053 per cent. of sulphur. The 
tensile strength of the former varied from 47,000 lb. to 
about 50,000 lb. per square inch, while the latter exhibited 
about 55,000 lb. per square inch. He found that the ratio 
of shearing to tensile strength, other things being equal, in- 
creased from about 73 to 80 per cent. as the diameter of 
the rivet decreased from 1 to 4 in, 

A Parliamentary paper just issued gives some further 
reports from British representatives abroad respecting 
bounties on the construction and running of ships paid by 
various States, and also particulars regarding preferential 
railway rates. In regard to bounties affecting shipping 
most of the reports state that there had been no change 
since the last return (Commercial, No. 8, 1895). In Italy, 
however, a new law on the subject came in force in July, 
1896. Greece is contemplating the introduction of 
bounties. The return is, however, principally composed 
of information respecting preferential railway rates de- 
signed to favour the caae industries of the various 
countries which encourage their own traders and manu- 
facturers in this way. Germany, as is well known, does 
so systematically. No less than 70 pages out of the 113 
forming this return are devoted to well-compiled reports 
oyrepared by order of the British Ambassador at Berlin. 
They will be found very interesting, especially that drawn 

by Mr. Mulvany, the British Consul at  Diisseldorf, 
w ich refers to railway rates designed to aid the iron 
and coal trade in Westphalia and the Rhenish provinces. 


The Government of the United States has received the 
report of the Board appointed by Commodore Sampson 
to examine into the conditions and effect of the gun-fire 
of the American ships upon the Spanish men-of-war. The 
Board’s conclusions are that the ships Infanta ‘Teresa, 
Almirante Oquendo, and Vizcaya were destroyed by con- 
flagrations caused by the explosion of shells setting fire to 
woodwork. The upper decks and all other woodwork 
were entirely consumed except at the extremities. Many 
guns on board the burned ships were found loaded at the 
time of the Board’s visit, indicating the haste with which 
the crews were driven from their guns. In the Board’s 
opinion, the use of wood in the eonstruction and equip- 
ment of warships should be reduced to a minimum. 
Loaded torpedoes above the water-line are a serious 
menace to the vessels carrying them. They should not 
be so carried by vessels other than torpedo-boats. The 
value of rapid-fire gun batteries cannot be too highly 
estimated. All water and steam piping should be led 
beneath the protective deck and below the water-line, 
and be fitted with risers at such points as may be con- 
sidered necessary. 


Oil fuel was tried at sea for the first time in the 
British Navy at Portsmouth on Friday last. Some months 
ago the Admiralty sanctioned an experiment with the 
system invented by Mr. Holden, of the Great Eastern 

ailway, on board the Surly, torpedo-boat destroyer, and 
in the interval various trials have been carried out in one 
of the dockyard basins. At these the chief difficulty 


was to furnish a sufficient feed of oil, but this has been 
overcome by the provision of an overhead feed tank. 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS: 
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May. 


| 
| 


JUNE. 


| (Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


JULY. 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


Heavy steel rails are to Middlesbrough quotations. 


There are four boilers on the Surly, two of which are 
still retained for coal fuel, but the others have been 
adapted for oil. In lighting the latter series the elements 
of combustion are oil and coal, but as soon as a sufficient 
heat has been generated bricks replace the coal and are 
heated from the oil spray. At the trial no difficulty 
was experienced in obtaining a sufficient spray, and 
the heat was so well maintained that at times the ther- 
mometer indicated 150 deg. Fahr. in the stokehold. Three 
runs over the measured mile in Stokes Bay were made, 
and while a speed of 16 knots was hoped for, the runs gave 
a mean of 14 knots ; but as this was only a preliminary 
trial, the result was regarded as satisfactory. The oil 
used had a fash-point of 280 deg. Fahr. 


The Foreign Office has issued a Parliamentary paper 
(Africa, No. 8) giving a description of the general condi- 
tion of the construction works on the Uganda Railway in 
March, 1897, and a statement of the progress during the 





— 1897-8. The survey had been completed in March 
t over 263 miles, earthworks made and rails laid over 


case of hematite, Scotch, and Cleveland iron, and 1l. inall other cases. 
per bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal prices are per ton. 





The price of quicksilver is 





139 miles, and the first 100 miles, as far as the Voi river, 
were opened for public traffic in December last. The 
earnings during the first three months amounted to 126,400 
rupees, giving an ave of 88 rupees per mile per week, 
or, excluding the earnings from the carriage of railway 
stores, 67.6 rupees per mile per week. There has been a 
large saving to the Protectorates through the cheap car- 
riage of troops and stores over the long waterless tract 
between the coast and the Voi river. Lack of water 
during the dry season and exceptionally heavy rainfalls 
during the wet season, together with the restrictions on 
emigration from India, consequent on the plague, and 
the delay in the delivery of materials from England owing 
to the engineering strike, combined to retard the progress 
of construction. The revised estimate of expenditure for 
1897-8 was 589,600/., as against 714,000/. contem lated in 
the original estimate, the difference being mainly due to 
deferred deliveries involving deferred payments. The 
estimate for 1898-9 contemplates an expenditure of 
625,000/. The telegraph has n pushed on to Kikuyu 
(mile 325). 
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FRONT-SLIDE BRASS FINISHERS’ 
CONSTRUCTED BY THE BRITANNIA COMPANY, 


LATHE. 


COLCHESTER. 





WE illustrate on this page a lathe specially de- 
signed for brass finishers’ work, and made by the 
Britannia Company, of Colchester. The principal 
peculiarity of the lathe is that the saddle ways are 
arranged in the front instead of on the top of the bed, 
thus allowing both saddle and rest to be moved back 
= the loose headstock, leaving clear the space 
etween the latter and the work. The fixed head- 
stock has a three-speed cone pulley, the steps 
being 24 in. wide, mounted on a hollow spindle, 
the hole through which is 1 in. in diameter. 
This spindle is mounted on conical adjustable bearings 
of hard gun-metal, and carries a two-speed belt cone 
at the back, as shown, which is employed to give a 
self-acting feed, driving the cone below by means of a 
belt. This shaft, on which this second cone is mounted, 
moves the saddle through the intermediary of worm 
gearing and the bevel wheels shown to the front of the 
machine. One of these wheels is tightened on its shaft 
by means of.a fly nut, on slacking which the self-act 
is cut out, and the saddle can be traversed by means 
of the handwheel shown. The two feed cones above 
mentioned being interchangeable, four different rates 
of feed can be attained at desire. The bed of the 
machine is 4 ft. long by 6 in. deep; the height of the 
centres is 6 in., and the weight, complete, about half 
& ton. 





INDUSTRIAL NOTES. 

In spite of the adverse criticism which we often 
hear as to industrial progress, from the socialists’ point 
of view, one fact stands out very clearly, namely, that 
the safety of life, health, and limb is a predominating 
factor in domestic legislation ; that it is more strongly 
expressed than it has been at any time during the last 
60 years ; and that there is every probability of its being 
more fully embodied in legislation in the future than in 
the past. As the debate in the House of Commons on 
Friday last shows, the question or questions raised in 
this connection are not of a party character. Humane 
men, whatever their political views or party predilec- 
tions, stand side by side in seeking to minimise the 
risks to life, limb, and health in all industrial occupa- 
tions, though naturally there are differences of opinion 
as to the nature of the remedies and the extent of the 
interfe:ence by law. There are some who are reckless 
on both these matters, but the more thoughtful hesi- 
tat> so to hamper an industry that the restrictions 
and limitations imposed would mean ruin to the trade, 
= lack of employment to those engaged in it. 

here may be cases in which it would be better to allow 
= industry to die out than to kill its workers. But the 

istory of progress tells us that science and experience 





usually afford some more excellent way, by minimising 
the risk, and sometimes even by its removal altogether. 
It is hoped that some such solution will be found in 
the match trade so as to avert the horrible disease of 
‘*phossy jaw,” and in the Potteries to prevent diseases 
in connection with certain processes in glazing which 
are said to be most injurious to health. Now that the 
public mind has been stirred in these matters, the sub- 
ject will have to be threshed out by inquiry in some 
form, and be dealt with by remedial legislation in such 
a way as to protect the health of all engaged in these 
and all other industries. 

The debate in the House of Commons was initiated 
by Mr. Tennant, husband to the lady-inspector so 
long at the Home Office as an Inspector of Factories, 
the proposal being to reduce the salary of the Home 
Secretary by 100/. The motion was seconded by Sir 
J. Stirling-Maxwell, the proposer being a Liberal, 
the seconder being a Unionist, thus showing that it 
was not a party attack. Other speakers included Sir 
Charles Dilke, Mr. Asquith, late Home Secretary; 
Mr. Drage, secretary of the late Labour Commission, 
Mr. Woodall, a Potteries’ member, Mr. Broadhurst, 
formerly member for Stoke ; Mr. Coghill, Mr. Burns, 
Mr. Allen, Mr. Maddison, and others. The debate was 
tolerably representative in character, but — wanting 
in personal knowledge of the subject, no worker in the 
trades called in question, nor any expert as medical 
officer or scientist, taking part therein. The Home 
Secretary in his — dealt with all the more impor- 
tant allegations. He regarded the debate as interest- 
ing, and one which he welcomed. He did not com- 

lain of the criticism of his Department, except that 

e demurred to the change of dilatoriness. e said 
that honourable members could not know how much the 
inspectors had done in the matter. Then came the sad 
admission that, in June last, 14 men, 19 women, and 
five young persons, or a total of 38 persons, had been 

oisoned by lead, as shown by the Notification of 

iseases Act, 1895. He, the Home Secretary, had 
sent down Dr. Oliver and Dr. Thorpe to report, and 
they had reported, though for reasons the reports were 
not published. But the debate turned somewhat upon 
the amended rules which are hampered by arbitration. 
Notices had been served upon 600 to 700 employers, 
of whom 450 accepted the rules and 150 insisted upon 
arbitration. It is evident that action is being taken, 
and now it will doubtless be more rapid and complete 
in character. 





Matters had not really improved as regards the 
South Wales dispute when the August Bank Holiday 
came upon us. In one respect they were a little com- 
plicated by the call for the military to protect more 


men who determined to resume work, lest a riot 
should ensue between those who stood firm and those 
who hesitated or went in. There was just a gleam of 
hope that the conference held in Cardiff at the 
beginning of last week would result in some possible 
proposals upon which negotiations could be based, but 
the conclusions left the matter where it stood, as far 
off as ever from a settlement. In one respect, per- 
haps, it cleared the ground ; the decision of that, con- 
ference, representing 106,304 miners, was against a 








sliding scale, and that, too, in a conference which 
carried ‘‘ Mabon ” as chairman, against his antagonist, 





John Williams, by 64 votes to 40, and carried David 
Morgan for the vice-chair against Williams also. The 
Provisional Committee was censured for entertainin 
the sliding scale at all; then the conference reaffirm 
that decision against thescale. The question of wages 
was re-discussed, the demand being for a minimum 
wage of 224 per cent. above the standard of 1879, with 
a Conciliation Board and an umpire. The position is 
one of direct antagonism to all the employers’ pro- 
posals. The latter are for a scale and an advance in 
wages of 5 per cent., but no Conciliation Board, no 
umpire, and no negotiations except on the basis of a 
scale, Of course these views are so utterly antago- 
nistic that on one side or the other there must be a 
giving way. One policy must override and overrule 
the other. The question is whether the scale shall be 
abolished, or amended and accepted. This is really 
the position as left by the decision of the conference, 
and by the attitude of the joint conference held pre- 
viously. One side must yield, then a conference will 
have to adjust all other questions. 

During the sitting of the Conference, Sir Edward 
Fry was at the Park Hotel in case he might be 
wanted. He waited for some time, and then a 
message was sent to him by deputation to inform him 
that the conference, while thanking him for his 
assistance, could not see that his intervention would 
be of any further service, seeing that the employers 
declined to recognise him. About this latter point 
there is a very curious, if not serious, rumour, which 
we give with all reserve, although it is vouched for b 
one who ought to have, and, doubtless, has, a full 
knowledge of the facts, and which facts are, at least, 
in the possession of one of the officials of the Board of 
Trade. It is asserted positively that the employers 
do not regard anything done by Sir Edward Fry in 
the light of an invitation to meet in conference with 
the men’s representatives, and that, therefore, they 
have not in any sense refused to recognise his autho- 
rity, nor have they refused conciliation under the Act. 
It may be merely a question of procedure, or it may 
have been an oversight ; but the coalowners seem to 
deny that they have expressed any opinion upon Sir 
Edward Fry’s mission, or upon the questions he went 
to Cardiff to solve. If this be so, the blame of failure 
will scarcely rest with the coalowners. Meanwhile 
the dispute has dragged along, causing loss and dire 
distress ; dislocating industries over a wide area, and 
bringing no credit to either party to the dispute. 
Lean effort to deal with the existing distress has been 
strained to the utmost, and many curious questions 
will remain unsolved after the dispute shall have 
ended. The National Federation of Miners, the 
National Union of Miners (Durham and Northumber- 
land), and other bodies of trade unionists have been 
sending pecuniary aid ; but the numbers are so large, 
the area so wide, that it is impossible for these out- 
side grants to be adequate to the wants of those in- 
volved in the struggle, and so it falls upon the 
locality. 





The Ironworkers’ Journal for August states that on 
July 26 the Board of Conciliation and Arbitration for 
the manufactured iron and steel trade of the North of 
England reported that, in accordance with the sliding 
scale arrangement, the wages for the current two 
months will be the same as during the last two months, 
the selling price of iron being just under 5/. 4s. 3d. per 
ton. The weight invoiced being over 24,340 tons-- 
bars forming 48.16 per cent. of the total, plates 34.46 
per cent., angles 14.50 per cent., and rails only 2 88 
per cent. of the total. At the 59th half-yearly meet- 
ing both the chairman, a large employer, and the men’s 
secretary bore witness to the useful work done during 
the current year. Mr. Trow referred to the years 
from 1852 to 1869, and said that the worst failings of 
the board were preferable to the old modes of force, 
when the only method wasa strike. But he added, as 
regards the South Wales coal dispute, ‘‘we have got 
what they are fighting for—an umpire.” The rules of 
the board were amended so as to enable it to pay the 
operative representatives for attending meetings of the 
standing committee, and the employers consented to 
consider the suggestion of Mr. Trow to pay the night 
shift men on Saturday morning instead of at the close 
of the shift at night. The Iron and Steel Workers’ 
Association continue to hold meetings so as to keep 
the men organised, as the board are of opinion that 
the better organised the men are, the safer are the 
measures agreed upon by the board jointly, in the 





interests of both parties. In this campaign the men 
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of the Midlands and of the North join; the union to 
which the men belong is the same, but wages ques- 
tions and other matters are dealt with by two sepa- 
rate boards. These, however, have long ceased to be 
in opposition in any way ; on the contrary, they have 
of late years been more and more converging to the 
same point, in so far as the circumstances and condi- 
tions of the two wide areas can be said to agree. 

The half-yearly report of the National Union of 
Boot and Shoe Operatives is issued with the monthly 
report. It states that the organisation of the forces 
of the union with the view of increasing the number 
of members and otherwise strengthening the associa- 
tion, has been greatly impeded by the state of trade, 
which is described as having been ‘‘simply deplor- 
able.” The most that can be said is that the efforts 
will not be lost, as good seed has been sown which 
will fructify and bear fruit in the future. One ob- 
stinate dispute in Scotland is reported upon as still 
pending. The most important item of news is the 
issue of the umpire’s award as regards matters long 
in dispute in the Leicester district, the decision as to 
which will affect other districts as it involves ques- 
tions as to boy labour, the minimum wage, overtime, 
and sissoutaile statement in conjunction with ma- 
chinery. The existing arrangements, under Lord 
James’s award in 1896, remain in force for three years. 
Of this the union officials do not complain. Existing 
wages are to remain as the minimum for three years 
from July 1 last, but this does not appear to apply 
to workers between 18 and 20 years of age. The de- 
cision as to overtime is not praised, but the union 
accepts it though not satisfactory. The arrangement 
as to piecework is not regarded as satisfactory, but the 
umpires are not blamed, as they dealt fairly with the 
statistics before them. The latter question will doubt- 
less be raised again at an early opportunity. The 
application of the Compensation Act to the boot and 
shoe trade is under consideration, a report on which 
will appear next month. The funds of the union 
now amount to 37,080/. 10s., and members to 34,281, 
so the balance is only a little over 1/. per member ; not 
enough when sick benefit is attached as payable under 
the rules. 





The position of the engineering trades throughout 
Lancashire may be described as strong and healthy in 
all branches. It is said that, in some sections of the 
engineering industry, new orders are not coming 
forward in quite such quantity as was the case some 
weeks ago, but establishments are all so pressed with 
work in hand that activity is fully maintained, and 
new work could scarcely be accepted for anything like 
early delivery. As regards machine-tool makers the 
plea of a falling off in new orders is not at all sustain- 
able, as in most cases more than sufficient work to 
replace old orders as completed is being pressed upon 
firms engaged in this branch of industry. So full of 
work are they that there will be exceptional briskness 
for some time to come. In marine engineering there 
is a large weight of work in hand, and also coming 
forward in all sections, so that firms engaged in these 
branches will also be busy for a long time ahead. 
Locomotive and stationary engine builders, and also 
boilermakers, ironfounders, pattern makers, &c., are 
similarly circumstanced, the only real difference being 
that some branches are more pressed than others. In 
the iron trade, although no great weight of business 
has been put through, large inquiries have been 
stirring both for raw and manufactured material, the 
tendency being to harden prices. But makers and 
dealers are cautious in committing themselves to any 
actual advance in rates, except perhaps as regards pig- 
iron, where the tendency is towards an increase upon 
list quotations. In the finished iron trade there is an 
active demand for bars, and the question of an advance 
has been considered, but no steps taken. In the steel 
trade the activity of recent weeks has been well main- 
tained, many makers being so heavily sold that they 
are practically out of the market. Labour questions 
remain quiet, nor are there indications of serious 
troubles ahead. 





In the Wolverhampton district a considerable acces- 
sion of new business followed closely upon the quar- 
terly meetings, some heavy contracts having n 
booked both on home and foreign account. One result 
of this has been that buying has been to some extent 
limited to small lots required for immediate use. The 
excessive heat on some days has kept down produc- 
tion. These events have had a tendency to favour 
prices for the producers. Marked bars have been in 
steady demand at the old rates, and merchant iron has 
been in better demand than of late. The Unmarked 
Bar Makers’ Association rates have been maintained, 
but there is some complaint of underselling by smaller 
firms. Common sheets have been in fair request for 
galvanising and working up purposes, and in some in- 
stances better prices have been obtainable. The steel 


trade continues to be unusually busy, makers bein 
pressed for deliveries on all hands, and_renewa. 
eontracts dre offered on good terms. 


The out- 





put of pig iron is so much below the requirements 
that another furnace has been prepared for blow- 
ing in immediately in the Dudley district. The Mid- 
land Wages Board determined at the close of last week 
to advance puddlers’ wages from 7s. 6d. to 7s. 9d. 
per ton, and millmen’s wages in proportion. It ap- 
pears that the last ascertainment of prices does not 
warrant the advance on the basis of the sliding scale, 
but it is expected that advances in prices in the cur- 
rent period of two months—July and August—will 
justify what has been done. If not, the matter will 
be reconsidered in September. This anticipation will 
encourage the iron and steel workers and cement the 
good fellowship on the board. The iron and steel- 
using industries, such as engineering and the allied 
trades, boilermaking, bridge and girder construction, 
tank-making, iron founding, &c., and also the hard- 
ware trades, both light and heavy, are mostly well 
employed ; of scarcely any branch can it be said that it 
is really slack, and there are no serious labour disputes. 





In the Birmingham district the iron market was 
rather quiet in consequence of the holidays, but prices 
were firm all round, with the exception of black 
sheets, which remain in an inactive condition; the 
prices are regarded as so unremunerative that another 
mill is being stopped. Best marked bars have been in 

ood request, and steel-makers are being pressed on 
all hands. Pig iron is scarce and dear for all descrip- 
tions. The advance in puddlers’ wages, and in mill- 
men’s also, has had the effect of hardening prices, and 
it is probable that further advances in rates will 
follow. The iron, steel, and metal-using industries 
are mostly busy, but there will bea little slackening 
off during the holiday season. Labour questions con- 
tinue quiet in all industries. 





Among the new projects to be discussed at the ap- 
proaching Trades Congress at Bristol is the establish- 
ment of ‘‘an organ,” to be issued monthly, ‘‘ contain- 
ing authentic information on labour questions, appeals 
for funds, special notices, and matters of first import- 
ance.” One other resolution has been added to: the 
final list, namely, that ‘‘children from 11 to 13 years 
of age be not allowed to work more than four hours 
per day.” Surely this is going back upon resolutions 
already passed at numerous congresses. The efforts of 
trade unionists should be directed to the prevention of 
all work by children under 14 years of age; but 
those efforts ought to be discreetly directed so as not 
to frustrate the object by undue haste to do every- 
thing all at once. In the list of candidates for the 
committee a few of the old names are retained, but 
many of the candidates are new in so far as election on 
the committee is concerned. Mr. J. Havelock Wilson, 
one of the present members, has not even been nomi- 
nated, but that, perhaps, is due to the disorganised 
condition of the Sailors and Firemen’s Union, by which 
alone he can be elected to the post of delegate to the 
Congress. 





The strike of the Yorkshire pit lads is not over, in 
spite of the efforts to put it down by prosecution. 
Forty-two in South Yorkshire were fined 2/. 16s. each 
for leaving work without notice, and as compensation. 
The pit lads evidently do not endorse the action of the 
Yorkshire Miners’ Association, for 3000 hands were 
thrown idle at the Barrow and Darfield Main Collieries. 
Surely it is the duty of the Miners’ Association to 
look after these lads, as is done in Durham and 
Northumberland. 





The painters engaged at the several shipyards on 
the Wear, have — to accept an advance of Is. per 
week in wages in lieu of 2s. as requested, bringing u 
the total wages to 34s. 6d. per week. The men an 
the employers are connected with the Wear Concilia- 
tion Board. 





The Industrial Law Indemnity Fund recently estab- 
lished seems likely to do some good. Its main object 
is to protect employ¢és giving evidence either in a 
court of law or on any inquiry properly instituted and 
sanctioned. If the committee use their powers wisely 
good work can be done; but they must not seek to 
embarrass employers by promoting litigation. The 
law provides remedies in most cases, 





The London County Council is accused of breaking 
its own fair wages resolution in the matter of boilers. 
It is alleged that the firm who secured the contract 
pays lower wages than some dozen or more firms in 
a wide area in and around the place where the firm 
is situated to whom the contract was given. If the 
particulars are right, the London County Council has 
not carried out its great professions on the labour 
question. 








AMERICAN ARMOUR-PLATES.—The armour-plate depart- 
ment of the Homestead Steel Works of the Carnegie 
Steel Company, Limited, of Pittsburg, is now at work on 
the armour-plates for two Russian ships of war, for which 
an order was secured some time since. 








THE SOFTENING OF WATER. 


Water-Softening and Purification by the Archbutt. 
Deeley Process.* 
By Mr. Leonarp Arcusutt, of Derby, Chemist to 
the Midland Railway. 
_ Harp water, so called on account of its soap-destroy- 
ing property, owes its peculiarities to the presence of 
compounds of lime and magnesia, chiefly the carbonates 
and sulphates, but occasionally also the chlorides and 
nitrates. 

Carbonate of lime, or calcium carbonate, which is the 
principal constituent of chalk water, owes its presence 
almost entirely to dissolved carbonic acid. Distilled 
water, from which every trace of carbonic acid has been 
expelled by boiling, can hold in solution only about 1.3 

rain of carbonate of lime per gallon; but if the water 
»e saturated with carbonic acid it can dissolve as much as 
60 to 70 grains, the whole of which, except the above 1.3 
grain, is precipitated when the water is boiled and the 
carbonic acid expelled. All natural water contains car. 
bonic acid, obtained partly from the air and partly from 
the soil; and therefore all such water which os been in 
contact with chalk contains carbonate of lime in solution, 
and posseses the property of destroying soap and of form. 
ing an incrustation in vessels in which it is boiled. 

_ The use of slaked lime, or hydrate of lime, for soften- 
oy ge water was first proposed by Thomas Henry, 
F.R.S., about a century ago. Its action depends upon 
the fact that the lime removes from the water the dis- 
solved carbonic acid, combining with it to form car- 
bonate of lime, which precipitates, and the carbonate 
of lime previously held in solution by the carbonic acid 
precipitates also, leaving the clear water soft, except for 
the very small quantity of carbonate of lime which re- 
mains permanently dissolved, and which in natural water 
usually amounts to about 14 to 24 grains per gallon. The 
practical success of this process, which depends upon the 
addition to the water of just ths right quantity of lime, 
is due to the late Dr. Thomas Clark, of Aberdeen, who 
in his celebrated patent in 1841, described the method of 
ascertaining the necessary amount of lime by determining 
the alkalinity of the water; and also the method of con- 
trolling the process on the large scale by the simple and 
delicate test with nitrate of silver, which indicates, by 
the brown colour of the precipitated silver oxide, when 
the slightest excess of lime has been added. This test 
fails, however, where, as occasionally happens, the 
water contains sulphuretted hydrogen. In the same 
a Clark also described his well-known soap test, 

y which the hardness of water can be approximately 
ascertained without analysis; and although the un- 
certainties of this test when applied to magnesia - hard 
waters have been pointed out by many chemists, it is most 
useful in testing softened water, being capable of giving 
good results in the hands of the workman who has charge 
of the apparatus. Clark’s process in its simplest form is 
perfectly — . to but few waters, namely, to those 
only of which the hardness is due entirely to chalk. It 
also requires large and expensive settling tanks to carry 
it out unless filters are employed. 

Carbonate of magnesia, though much more soluble in 
water than carbonate of lime, is usually met with in 
smaller proportion, seldom exceeding, according to the 
author’s experience, 5 or 6 grains per gallon. Occasionally 
he has found 10 or 11. grains; and in one instance a 
brackish water from a borehole at Sutton Bridge, near 
Lynn, the exceptional quantity of 28.8 grains per gallon. 
Carbonate of magnesia can easily be removed from 
water by treatment with lime; Tes as it is much 
more soluble than is usually supposed in water quite free 
from carbonic acid, merely adding enough lime to remove 
the carbonic acid will not suffice ; it is necessary to add a 
sufficient excess of lime to decompose the carbonate of 
magnesia and convert it into hydrate of magnesia which 
is almost insoluble in water ; thus 


Mg CO; + Ca(OH), = Mg (OH). + Ca CO, 
(insoluble precipitate). 


As magnesia reacts like lime with a solution of nitrate of 
silver, this test does not show when sufficient lime has been 
added to decompose the wholeof the carbonate of magnesia ; 
and itis partly on this account that, when such waters are 
treated by Clark’s process, the removal of the carbonate of 
magnesia is frequently incomplete. There is also another 
reason. Magnesia, when set free by lime water, has a 
tendency to remain in a state of semi-solution, forming an 
opalescent liquid which may be kept for several days, and 
even heated, without the magnesia pe omen and 
when an attempt is made to filter water in this condition, 
the magnesia separates out as a gelatinous precipitate in 
the pores of the cloth, completely choking them.+ On 
this account, the softening of water containing both car- 
bonate of lime and carbonate of magnesia is frequently 
limited to the removal of the carbonate of lime ; and the 
carbonate of magnesia is purposely left in the water. It 
is so at St. Helen’s, where the Clark process is employed 
with Atkins filters. Owing to the practical impossibility 
of filtering out the magnesia, the hardness of the water 
can be reduced only from 18.5 deg. to 10 deg. or 12 deg. 3+ 
but it has been proved by experiment that by doubling the 
quantity of lime, and pag nares te plain tanks by the 
special method about to be described, the extra hardness 
can be further reduced to 6 deg., and the extra cost for lime 
is balanced by the saving in the cost of filter cloths, &c. 
Sulphate of lime, or calcium sulphate, which is one of 


* Paper read before the Institution of Mechanical 
Engineers. : 

+Archbutt and Deeley; “Journal of the Society of 
Chemical Industry,” vol. x. (1891), page 516. 

{One degree of hardness is caused by 1 grain of car* 
bonate of lime dissolved in 1 gallon of water. 
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the most objectionable constituents of boiler water on 
account of the hard crystalline scale it produces, does not 
owe its solubility to the agency of carbonic acid, but is 
dissolved by the water itself. It is an exception to the 
general rule that hot water dissolves more of a substance 
than cold water. The solubility, it is true, increases from 
32 deg. Fahr. up to about 104 deg. Fahr. ; but above this 
temperature it diminishes, at first slowly, then rapidly, 
and finally more slowly again, as shown by the following 
Table I., and the diagram Fig. 14 :* 


Tape I.—Solubility of Sulphate of Lime in Pure Water. 





Sulphate of Lime 


Corresponding (Anhydrous) 








Tempera- | Pressure above . , 4 
Observer, | care. Atmosphere per | , ae . Ad is 

Square Inch. | Water. 

| deg. Fahr. Ib. grains. 

| 32.0 *e 133.0 

| 68.0 144.2 

ane 104.0 149.8 
Marignac 140.0 145.6 
| 176.0 ee 136.5 

212.0 0 121.8 

( 284.0 37.8 54.6 

Tilden and | 324.5 808 | 39.2 
Shenstonet 7 356.5 132.0 | 18.9 
| 4730 513.5 | 12.6 


——¥ Annales de Chimie et de Physique (5), I., page 274. 
+ Philosophical Transactions, Part I., 1894. 





It is commonly stated, apparently on the authority of 
Sullivan,+ that sulphate of lime is quite insoluble in water 
at a temperature of 302 deg. Fahr., equivalent to a boiler 
pressure of 55 Ib. per square inch ; but Tilden and Shen- 
stone’s experiments in Table I. show that even at 473 deg. 
Fahr., a temperature far beyond the range of any ordinary 
steam boiler, pure water can retain in solution 12.6 grains 
of sulphate of lime per gallon. The solubility of sulphate 
of lime in natural water is influenced by the presence of 
other substances with which it is associated. Thus it is 
increased by the presence of common salt; but the 
amount dissolved by the salt water diminishes as the 
temperature is raised. At 437 deg. Fahr., however, a 
solution containing 21 parts of common salt to 100 of 
water can still retain in solution 0.178 part of sulphate of 
lime, or 124.6 grains per gallon.t In saturated brine 
Lewes states that sulphate of lime is insoluble. Sulphate 
of soda is said to increase the solubility of sulphate of 
lime. Chloride of calcium, on the other hand, diminishes 
it, but does not reduce it to ni until the proportion of 
50 chloride of calcium to 100 water is reached. Chloride 
of magnesium increases the solubility at the ordinary 
temperature, but at higher temperatures appears to be- 
have similarly to calcium chloride. 

This point has been dwelt upon, because there is a 
certain class of apparatus, sold for preventing scale in 
steam boilers, which depends for its usefulness upon the 
supposition that the carbonate and sulphate of lime are 
rendered insoluble by the mere heating of the feed water ; 
but so far as the sulphate is concerned, Tilden’s experi- 
ments prove that such apparatus cannot be efficient, 
especially that kind in which the feed water is passed into 
the boiler through a tube in the steam space, where the 
water occupies only a few minutes in its passage through 
the tube. What happens in a steam boiler, working at, 
say, 140 lb. pressure, is probably as follows: The water 
containing, say, 5 to 10 grains per gallon of sulphate of 
lime, besides carbonate, first loses its carbonic acid and 
deposits the carbonate of lime, partly as mud and partly 
as scale; the water then concentrates by evaporation, 
until the sulphate of lime reaches the saturation point ; 
and then the sulphate of lime gradually crysvallises out, 
mainly upon the plates, cementing the carbonate of lime 
into a hard scale, so long as the evaporation continues. 
To suppose that by merely heating the water under pres- 
sure, without concentration, the sulphate of lime is entirely 
thrown down, is contrary to the results of Tilden’s experi- 
ments ; and it is doubtful whether even the carbonate of 
lime is more than partially precipitated under these con- 
ditions, unless the water is actually boiled sufficiently to 
expel the carbonic acid. 

As the solubility of the sulphate of lime in water does 
not depend upon the presence of carbonic acid, this salt 
1s not precipitated when the carbonic acid is removed by 
the lime treatment. Before sulphate of lime can be re- 
moved, it must be decomposed, which can be done by 
een sodium carbonate, when the following reaction 

ts: 


Ca So, + Nay CO; = Ca CO; + Na. S0,; 


that is, the sulphate of lime is decomposed, carbonate of 
lime is precipitated, and sulphate of soda remains in solu- 
08 he water is softened, because the sulphate of soda 
oes not decompose soap, and being an easily soluble 

salt, it does not form scale in steam boilers. But in this 
case there is not a diminution but a slight increase in the 
seg solids, 136 parts of sulphate of lime being replaced 

y 142 parts of sulphate of soda. 

. Temporary and Permanent Hardness.—In the removal 
4 the lime process of the so-called ‘‘ temporary hardness,” 

that is, the hardness due to the carbonates of lime and 
magnesia, these compounds are rendered insoluble and 
Precipitated without anything being introduced in their 
Tished the total solids of the water are therefore dimi- 
nished exactly to the same extent that the hardness is 
uced. But in removing the ** permanent hardness,” 





* This diagr. i i i 

2 . papers Se 
ritish Association Report: 

P +Tilden and Soesann = Pp 

~oclety,” vol, ; 


1859, page 292. 
1€) roceedings of the Royal 
Xxxviii. (1885), pages 331 to 336, 








that is, the hardness due to the sulphates and other com- 
pounds of lime and magnesia, these compounds are not 
precipitated mene, but are replaced by other salts 
of a less objectionable and more soluble character, and the 
dissolved solids are slightly increased. Such softened 
water therefore should not, any more than unsoftened 
water, be allowed to concentrate indefinitely in steam 
boilers, but should be regularly blown off and replaced 
by fresh water from time to time ; or the boilers should 
be completely emptied at regular intervals of not too 
long duration. If this be done, no trouble will be ex- 
perienced ; but if the water be allowed to concentrate 
too far, priming may occur, and even scale may 
formed. It would seem incredible that such neglect 
should be possible; but Paul* gives two analyses of 
actual scale produced by neglect of blowing off or 
washing out; one contained 68 per cent. of common 
salt, taken from the boiler of a Thames tug; and 
another contained 77 per cent. of common salt, 12 per 
cent. of sulphate of soda, and 3.6 per cent. of carbonate of 
soda, taken from a land boiler in Berkshire ; of this latter 
scale 95 per cent. dissolved at once on immersion in cold 
water. These scales were not produced by softened 
water, but by natural water highly charged with sodium 
salts. The tendency to prime is most marked in the case 
of locomotive boilers, and is not unfrequently aggravated 
by the pernicious and dangerous practice of putting oil 
into the boilers; but there seems no doubt that a mode- 
rate concentration of the sodium salts, more especially 
sodium sulphate, will sometimes cause it. Where there 
is no objection on other grounds, such boilers may with 
advantage be fitted with scum cocks, by which the sur- 
face water can be blown off down to a safe level. 

Chloride and nitrate of calcium, which are sometimes 
met with in hard water, are very soluble salts, which do 
not enter into the composition of boiler incrustation ; 
but they destroy soap. They are decomposed by sodium 
carbonate similarly to calcium sulphate ; the calcium is 
precipitated as carbonate, and sodium chloride and 
nitrate remain in solution. 


Sulphate, chloride, and nitrate of magnesium are also. 


easily soluble salts, which are not constituents of ordinary 
boiler incrustation. Sulphate of magnesia may neverthe- 
less prove a highly objectionable substance, if allowed to 
concentrate in the boiler. soft carbonate of lime in- 
crustation, when boiled with a solution of sulphate of 
magnesia, is gradually transformed into sulphate of lime 
and basic carbonate of am er which latter, if the 
temperature be high enough, changes into hydrate of 
magnesia, and the two together then form a hard scale 
like porcelain, thus : 


Ca CO; + MgSO, + H,O = Ca SO, + Mg 


(OH), + CO. 


—_ 








v 


hard scale 


Chloride and nitrate of magnesium are objectionable 
owing to their corrosive character. All these salts de” 
compose soap, forming a aye § scum on the water. The 
hardness caused by either of the above compounds of 
magnesium can be removed by adding to the water caustic 
soda, or, what comes to the same thing and is cheaper, 
lime and carbonate of soda in proper proportions, by 
which these magnesium compounds are decomposed and 
the magnesia is precipitated as hydrate. When caustic 
soda is used, the reaction is 


Mg SO, + 2 Na OH = Mg (OH), + Na, SO, 
and when lime and carbonate of soda are used 


Mg SO, + Na, CO; + Ca (OH), = Mg (OH), + Ca CO, 
+ Nag SO;. 
Thus, all hard water can be softened by means of either 
lime alone or lime and sodium carbonate, in proportions 
which depend upon the character of the water to be 
treated ; but a water may be so hard as to be unsuitable 
for softening, owing to the cost of the chemicals required 
and the excessive proportion of soluble salts remaining. 
Carbonating Softened Water.—Hard water is, as a rule, 
an extremely dilute solution of the substances which it is 
wished to remove from it; and the changes which occur 
when it is chemically softened require time for their com- 
pletion. These changes are both more rapid and more 
complete if the hard water and reagents are heated 
together, than if they are mixed when cold ; and water 
which has been softened when cold is liable to deposit a 
further small quantity of precipitate on heating. Atten- 
tion was called to this fact at Derby several years ago, 
during the experimental softening of water for use in 
some of the stationary boilers in the locomotive works.t 
When the softening process has been in operation for 
several months, and the improved condition of the boilers 
was such that the President was considering the desira- 
bility of extending the process to the whole of the boilers, 
a difficulty of a peculiar kind presented itself. It was 
found that the softened water which formed no scale 
in the boilers had quite the opposite effect in the injectors, 
feed pipes, and clack boxes. The valves began to give 
trouble by sticking, and an examination proved that the 
whole interior of the feed apparatus was coated with a 
soft deposit, which was gradually choking everything. 
Some of the deposit removed from the interior of one of 
the copper pipes gave the following results on analysis: 


Carbonate of lime ... 42.58 
Carbonate of magnesia 3.33 
Hydrate of magnesia 24.87 
Silica a ssa ons 11.05 
Alumina 3.68 
Peroxide of iron 2.23 





* See Civil and Mechanical Engineers, 1891. 
+ Journal of the Society of Chemical Industry, vol x. 
(1891), sage 515. 





Water and organic matier ie 10.79 
Metallic copper (from the pipe)... 1.47 
100.00 


The large amount of magnesia in this deposit, and the 
fact that carbonate of lime and hydrate of magnesia occur 
in it in proportions which are chemically equivalent, 
whilst in the water itself the ratio of magnesia to lime 
was much less, afforded a clue which was followed up b: 
heating some of the clear softened water in a glass flas 
to about 200deg. Fahr. Nothing ap; to separate at 
first, but on shaking the water round in the fi an ex- 
ceedingly thin film peeled off the surface of the glass, and 
broke up into fragments which floated about in the water. 
These fragments were found to consist of carbonate of 
lime and magnesia. The cause of the deposit was now 
apparent. e chemical reaction between the lime and 
the carbonate of magnesia, 


Mg CO; + Ca (OH), = Mg (OH), + Ca COs, 


which was not quite complete in the cold, completed 
itself when the water became raised in temperature in 
the hot pipes, and a slight further precipitation took 
place. The four boilers using softened water at that time 
were all supplied by means of one exhaust injector, and 
through this injector and the feed ~ about 20,000 
gallons of water passed in 24 hours. Assuming that each 
gallon of water deposted one-third of a grain of solid 
matter, the total amount of deposit formed in one day 
would amount to nearly 1lb. If thrown down in the 
boilers, this would have amounted to nothing more 
serious than a little harmless mud; but by its pre- 
cipitation in the feed pipes the narrow passages 
were gradually choked up. The experiment was sub- 
sequently made of passing a little carbonic acid into some 
of the clear softened water before heating, and this was 
found entirely to prevent further — at 200 deg. 
Fahr. The remedy, therefore, lay in carbonating the 
softened water ; and eventually a coke stove was set up, 
and the gases from it were led into the softened water in 
sufficient proportion to convert all the carbonates into bi- 
carbonates, which is easily ascertained by means of phenol- 
"ss solution. Since then no further trouble has 
mn experienced. 

It may here be pointed out that passing carbonic acid 
into the clear softened water cannot possibly harden it, as 
some appear to think. It is true that for softening 
hard water lime is added in order to remove the car- 
bonic acid ; but this is only in order that the dissolved car- 
bonate of lime, which is held in solution by the carbonic 
acid, may precipitate; after removal of the carbonate of 
lime, as much carbonic acid as desired may be put back 
into the water without hardening it. Every natural soft 
water contains carbonic acid, and so long as it does not come 
into contact with calcareous strata it remains soft. Car- 
bonating the softened water is, in fact, an advantage, not 
only when the water is required for feeding boilers, but 
for some other purposes, such as wool-washing and tan- 
ning, because all traces of free caustic alkali and carbonate 
of soda remaining in the softened water, which would be 
detrimental, are converted into bicarbonates. By this 
process softened water is made more palatable for drink- 
ing, and the tendency to form a deposit in town mains is 
lessened, if not entirely obviated. 


(To be continued.) 








THE DEVELOPMENT OF THE 
CENTRAL STATION.* 


By Samvuet Insuut, President of the Chicago 
Edison Company. 
(Concluded from page 126.) 

Tuis statement must bring home to you a realisation 
of the fact that by far the most serious problem of central 
station management, and by far the greatest item of cost 
of your product, is interest on the investment. It may be 
that the use of storage batteries in connection with large 
installations will modify this interest charge, but even 
allowing the highest efficiency and the lowest cost of 
maintenance ever claimed for a storage battery installa- 
tion, the fact of the high interest cost must continue to 
be the most important factor in calculating profit and 
loss. This brings home to us the fact that in his efforts 
to show the greatest possible efficiency of his plant and 
distribution system, it is quite possible that the station 
manager may spend so much capital as to eat up many 
times over in interest charge the saving that he makes 
in direct operating expenses. It is a common mistake 
for the so-called expert to demonstrate to you that he 
has designed for you a plant of the highest possible effi- 
ciency, and at the same time for him to lose sight of the 
fact that he has saddled you with the highest possible 
amount of interest on account of excessive investment. 
Operating cost and interest cost should never be separated. 
One is as much a part of the cost of your current as the 
other. This is particularly illustrated in connection with 
the use of storage batteries. Those opposed to their use 
will point out to you that of the energy ing into the 
storage battery only 70 per cent. is available for use on 
your distribution system. That statement in itself : 
correct ; but in figuring the cost of energy for a class of 
business for which the sto’ battery is particularly 
adapted, the maximum load, that portion of your operat- 
ing cost affected by the 30 per cent. loss of energy in the 
battery, forms under 44 per cent. of your total cost, 
and it must be self-evident, in that case at least, that 
the 30 per cent. loss in the storage battery is hardly an 
appreciable factor in figuring the operating cost of your 
product. So far as I have been able to ascertain, it 





* Address delivered at the Purdue University, La- 
fayette, Indiana, May, 1898, 
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would appear to be economical to use storage batteries in 

connection with central station systems, the k of 

— load does not exceed from two to two and a half 
ours. 

In order to illustrate the important bearing which 
interest has on cost, I have prepared graphical repre- 
sentations of the cost of current, including interest 
under conditions of varying load factors. For the pur- 

se I have assumed an average cost of current, so 
ie as operating and repairs and renewils and general 
expense are concerned, extending over a period of a year, 
although, of course, these items are more or less affecte 
by the character of the load factor. For the purpose of 
figuring interest, I have selected seven different classes 
of business commonly taken by electric light and power 
companies in an rge city. Take, for instance, an 
office building. it has a load factor of about 3.7 per 
cent., that is, the average load for the whole year is 3.7 
per cent. of the maximum demand on you for current at 
any one time during that period ; or, to put it in another 
way, this load factor of 3.7 per cent. would show that 

our investment is in use the equivalent of a little over 
23 hours a year on this class a business. This is by no 
means an extreme case. You can find in almost every 
large city customers whose load factors are not nearly as 
favourable to the operating company, their use of your 
investment being as low as the equivalent of 75 or 100 
hours a year. Take another class of business, that of the 
haberdasher, or small fancy goods store. As a rule, these 
stores are comparatively small, with facilities for getting 
a large amount of natural light and little use for artificial 
light. The load factor is about 7 per cent., the use 
of your investment being not quite twice as long as 
that of the office building. Day saloons show an average 
of 16 per cent. load factor; cafetiers and small lunch 
counters about 20 per cent., whilst the large dry goods 
stores, in which there is comparatively little light, have 
a load factor of 25 per cent., and use your investment 
seven times as long per yearas the office. Power business 
naturally shows a still better factor, say, 35 per cent., and 
the all-night restaurant has a load factor of 48 per cent. 

You will see from this that the great desideratum of 
the central station system is, from the investor’s point of 
view, the necessity of getting customers for your product 
whose business is of such a character as to call for a low 
maximum and long average use. This question of load 
factor is by all means the most important one in central 
station economy. If your maximum is very high and 
youraverage consumption very low, heavy interest charges 
will necessarily follow. The nearer you can bring your 
average to your maximum load, the closer you approxi- 
mate to the most economical conditions of production, 
and the lower you can afford to sell your current. Take, 
for instance, the summer and winter curves of the Chicago 
Edison Company. The curve of December 20, 1897, 
shows a load factor of about 48 per cent.; the curve of 
May 2, 1898, shows a load factor of nearly 60 per cent. 
Now, if we were able in Chicago to get business of such a 
character as would give us a curve of the same charac- 
teristics in December as the curve we get in May; or, in 
other words, if we could improve our load factor, our 
interest cost would be reduced, an effect would be pro- 
duced upon the other items going to make up the cost of 
current, and we probably could make more money out of 
our customers at a lower price per unit than we get from 
them now. 

Many schemes are employed for improving the luad 
factor, or, in other words, to encourage a long use of 
central station product, Some companies adopt a plan 
of allowing certain stated discounts, providing the income 
yer month of each lamp connec ex 8 a given sum. 

he objection to this is that it limits the number of lam 
connected. Other companies have what is known as the 
two-rate scheme, anes one rate for electricity used 
during certain hours of the day and a lower rate for elec- 
tricity used during the balance of the day, using a meter 
with two dials for this purpose. Other companies use an 
instrument which registers the maximum demand for the 
month, and the excess over the equivalent of a certain 
specified number of hours monthly in use of the maximum 
demand is sold at greatly reduced price. The last scheme 
would seem particularly equitable, as it results in what is 
practically an automatic scale of discounts based on the 
average load factor ot the customers. It does not seem 
to be just that a man who only uses your investment say 
100 hours a year, should be able to i your product at 
precisely the same price as the man who uses your invest- 
ment say 3000 hours a year, when the amount of money 
invested to take care of either customer is precisely the 
same. Surely thecustomer who uses the product on an 
average 30 times longer than the customer using it for 
only 100 hours is entitled to a much lower unit rate, in 
view of the fact that the expense for interest to the com- 
pany is in one case but a fraction per unit of output of 
what it is in the other. Supposing that the central 
station manager desired to sell his product at cost, that 
is, an amount sufficient to cover his operating, repairs, 
and renewals, general expense, and depreciation, he would 
have to obtain from the customer having the poorest load 
factor over four times as much per unit of electricity 
as it would be necessary for him to collect from the cus- 
tomer having the largest load factor. No one would think 
of going to a bank to borrow money and expect to pay 
precisely the same total interest whether he required the 
money for one month or for twelve; and for the same 
reason it seems an absurdity to sell electricity to the cus- 
tomer who uses it but a comparatively few hours a year 
at the same — at which you would sell it to a customer 
using it 10 hours a day and 300 days a year, when it is 


remembered that interest is the largest factor in cost, and 
the total amount of interest is the same with the customer 
using it but a few hours a year as it is with the customer 
using it practically all the year round. 








Before leaving this"question of interest and its effect 
upon cost, I would draw your attention to the fact that 
while interest is by far the most important factor of 
cost, it is a constantly reducing amount per unit of maxi- 
mum output in practically every central station system. 
When a system is first installed, it is the rule to make 
large enough investment in real estate and buildings to 
take care of many times the output obtained in the first 
year or so of operation. Asa rule, the generating plant 
from the boilers to the switchboard, is designed with 
only sufficient surplus to last a year or so. In the case of 


d | the distributing system, the same course is followed as in 


the case of real estate and buildings, with a view to 
minimising the ultimate investment. Mains are laid 
along each block facing, feeders are put in having a 
capacity far beyond the necessity of the moment; con- 
sequently interest cost is very high when a plant first 
starts, except, as I have stated, in the case of the 
machinery forming the generating plant itself. As the 
business increases from year to year the item of interest 
per unit of maximum output consequently will constantly 
decrease, owing to the fact that each additional unit of 
output following an increase of connected load increases 
the divisor by which the total interest is divided. The 
result is from year to year the interest cost of each addi- 
tional unit of maximum output is a constantly reducing 
amount, and consequently the average interest cost of 
each unit of maximum output should, in a well-regulated 

lant, grow less from year to year until the minimum 
interest cost per unit is reached. This minimum interest 
cost is reached when the capacity of the whole system 
and the total units of output at maximum load are 
identical, although, of course, it will always be necessary 
to have a certain margin of capacity over possible output, 
as a factor of safety. 

This same rule, although to a less extent, applies to the 
operating and general expense cost, that is, the cost other 
than interest. To particularise, the manager’s salary and 
other administrative expenses do not increase in propor- 
tion to maximum output of station ; therefore the cost of 
administration per unit of output, if the business is in a 
healthy condition, must be from year to year reduced. 
There are a great many other expenses that are not 
directly in proportion to output, and these follow the 
same rule. In a well-run plant the percentage of ope- 
rating expenses to gross receipts will stand even year 
after year, whilst the income per unit of output will be 
constantly reduced. This is an excellent evidence of the 
fact that the cost per unit of output is constantly being 
reduced, as, if it were not, the percentage of expenses to 

receipts would be increased in direct proportion to 
the reduction in price. 

Moreover, it should be borne in mind that there are 
many difficulties in the way of universal use of electric 
energy from a central station system. It is the rare 
exception to find a house not piped for gas and water. 
In the case of the latter it is almost invariably the rule 
that owners are compelled to pipe for water, under the 
sanitary code of the municipality. On the other hand, 
in a large residential district, it is the exception to find 
a house wired for electric light, consequently the output 
of current per foot of conductor is at the present time 
very low as compared with the output of gas per foot of 
gaspipe in many of the large cities. The expense of 
wiring (which must of necessity be borne by the house- 
holder) is large, and it is often a barrier to the adoption 
of electric illumination, but as the rule to wire houses be- 
comes more general, the output per foot of main will con- 
stantly increase, and therefore the interest per unit of 
output per foot of main will constantly decrease. This 
saine rule will apply in the case of expenses of taking care 
of and repairing the distribution system, although to not 
so great an extent. 

If you will take into account these various factors con- 
stantly operating toward a reduction of operating and 
general expense cost, and interest cost, the conclusion 
must necessarily be forced upon you that the price at 
which current can be sold at a profit to day is in no sense 
a measure of the income per unit which it will be neces- 
sary for central station managers to obtain in the future. 
In 1881-2 it was difficult to make both ends meet with an 
income of 25 cents per kilowatt-hour; to-day there are 
many stations showing a substantial return on their invest- 
ment, whose average income does not exceed 7 cents per 
kilowatt-hour, showing 70 per cent. reduction in price in 
less than two decades. How far this constant reduction 
in cost, followed by a constant reduction in selling price, 
will go, it is difticult to determine; but if so much has 
been accomplished during the first 20 years of the exist- 
ence of the industry, is it too much to predict that in a 
far less time than the succeeding 20 years electric current 
for all purposes will be within the reach of the smallest 
householder and the poorest citizen? But few industries 
can parallel the record already obtained. If you will 
trace the history of the introduction of gas as an illuminant, 
you will find that it took a much longer time to establish 
it on a commercial basis than it has taken to establish 
most firmly the electric lighting industry. All the great 
improvements in gas, the introduction of water-gas, the 
economising in consumption by the use of the Welsbach 
burner, have all been made within the time of those before 
me; and yet, notwithstanding that when these gas im- 
‘ene maemo started the electric gory business was 

ardly conceived, and certainly had not advanced to a 
point where you could claim that it had passed the experi- 
mental stage. Notwithstanding this, the cost of electrical 
energy has decreased so rapidly that to-day there are 
many large central station plants making handsome re- 
turns on their investments at a far lower average income 
per unit of light than the income obtained by the gas 
company in the same community. In making my calcu- 
lations which have led me to this conclusion, I have 
assumed that 10,000 watts are equal to 1000 ft. of gas. 








This comparison holds good, providing an incandescent 
lamp of high economy is as against the ordinary gas 
burner. To make a comparison between electric illumi. 
nation and incandescent gas burners, such as the Wels. 
bach burner, you must figure on the use of an arc lamp in 
the electric circuit instead of an incandescent lamp; which 
is certainly fair when it is remembered that incandescent 
gas burners are, as a rule, used in places where arc lamps 
should be used if electric illumination is employed. 

With such brilliant results obtained in the past, the 
prospects of the central station industry are certainly 
most dazzling. Whilst the growth of the business has 
been phenomenal, more especially since 1890, I think it 
can be conservatively stated that we have scarcely entered 
upon the threshold of the — which may be ex- 
— in the future. In very few cities in the United 

tates can you find that electric illumination exceeds more 
than 20 per cent. of the total artificial illumination for 
which the citizens pay. If this be the state of affairs in 
connection with the use of electricity for illuminating pur- 
poses, and if you will bear in mind the many other pur- 
poses to which electricity can be adapted throughout a 
city and supplied to customers in small quantities, you 
may get some faint conception of the possible consump- 
tion of electrical ene in the not far distant future. 
Methods of producing it may change, but these methods 
cannot possibly go into use unless their adoption is 
justified by saving in the cost of production, a saving 
which must be sufficient to show a profit above the interest 
and depreciation on the new plantemployed. It is within 
the ms of possibilty that the present form of gene- 
rating station may be entirely dispensed with. It has 
already been demonstrated experimentally that electrical 
energy may be produced direct from the coal itself with- 
out the intervention of the boiler, engine, and dynamo 
machine, Whether this can be done commercially re- 
mains to be proved. Whatever changes may take place 
in generating methods, I should, were I not engaged in a 
business which affords so many remarkable surprises, be 
inclined to question the possibility of any further material 
change in the distributing system. Improvements in the 
translating devices, such as lamps, may add enormously 
to the capacity of the distributing system per unit of 
light ; but it does seem to me that the system itself, as 
originally conceived, is to a large extent a permanency. 
Should any great improvements take place in the medium 
employed for turning electrical energy into light, the 
possible effect on cost, and consequently selling price, 
would be enormous. 





LAUNCHES AND TRIAL TRIPS. 

On July 28, Messrs. Wm. Simons and Co., Limited, 
launched from their works at Renfrew, the twin-screw 
sand-pump hopper dredger Antleon, which they have 
constructed for the New South Wales Government, under 
the direction of Messrs. Wildridge and Sinclair, consult- 
ing engineers, Sydney. This vessel was specially con- 
structed to work in shallow rivers, her loaded draught ° 
being 5 ft., and is of the following dimensions: Length, 
165 ft. ; breadth, 35 ft.; depth, 85 ft. Two independent 
sets of triple-expansion engines are fitted for propelling 
the vessel at about 8 knots speed. The boilers are of the 
water-tube type supplied by Messrs. Babcock and Wilcox, 
Limited, Renfrew, the working pressure being {00 lb. 
reduced to 150 1b. at the engines. Two powerful sand- 
dredging pumps are provided, each driven by separate 
—. and connected to suction pipes, one on either 
side of the vessel looking aft. The exhausts from all the 
engines are taken to a separate condenser of cylindrical 
form, — in the engine-room. The vessel is fitted 
throughout with electric light. Comfortable cabins are 
fitted for the officers at after end of vessel, and crew’s 
quarters forward. The Antleon was launched complete 
with steam up and will go down the river for her trials 
in a day or two. The New South Wales Government 
has been represented in this country by Mr. James Fair- 
—* who has superintended the construction of the 
vessel. 


Messrs. John Reid and Co., Limited, launched from 
their yard at Whiteinch, on July 28, H.M.S. Brenda, a 
steel cruiser built by them for the Fishery Board for 
Scotland. She will be used round the coast of Scotland, 
for the protection of the interests of the fishing fleet. A 
high rate of speed and good sea-going qualities are 
expected of the vessel. The machinery will be supplied 
by Messrs. Hall-Brown, Buttery and Co., engineers, 
Govan. The vessel will be fitted throughout with 
electric light, having a search light‘of 25,000 candle-power 
on the bridge which has been supplied by Messrs. W. C. 
Martin and Co., Glasgow. 





VicTORIAN TELEGRAPHY.—The Government of Victoria 
is proposing to substitute iron and steel instead of wood 
for the 80,000 telegraph poles now erected in that colony. 
Provision for a first instalment of 5000 posts has been 
made in the estimates of the Government for the next 
financial year. 





THE Universat Directory oF Ratiway OFFIcIALs, 
1898.—This directory, compiled by Mr. 8. Richardson 
Blundstone, and issued at 5s. to subscribers by the Direc- 
tory Publishing Company, Limited, 8, Catherine-street, 
Strand, London, W.C., embraces the railways of all 
countries and gives a more than usually full list of all 
the officials in each department, the a. of the line, 
Fauge, and the number of each item of rolling stock. 

hese are arranged first according to the alphabetical 
order of the name and of railway in each country ; but it 
is also possible from the personal index of railway officials 
to find the companies with which any gentleman 1s con- 
nected. There are 15,000 names included. 
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“ENGINEERING” ILLUSTRATED PATENT 
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CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
* UNDER THE ACTS 1888—1888, 

mber of views given in the Specification Drawings is stated 

Min ‘ench cane; where none are mentioned, the Specfoation i 
illust: . 

BE arb ened are communicated from abroad, the Names, éc., 

the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 


me of ae pet be of the of @ complete 
e 0, saog maemo 
= ification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
advertisement » the tance of a complete Specification, 
ve notice at the atent Ofc of opposition to the grant of a 
atent on any of the grow in the Act. 


LIFTING AND HAULING APPLIANCES. 


16,229. A. B. Blackburn and W. L. Spence, Wol- 
verhampton, Staffs. Hoists or Lifts. [10 Figs.) July 
8, 1897.—This invention relates principally to suspended hoists or 
lifts of the counterbalance type, working either vertically or on 
an incline, in which the deadweight of the cage, or platform, and 
usually also some portion of the load is, or are, wholly, or par- 
tially, balanced, and it has for its objects to increase the efficiency 
and durability of the hoist or lift while reducing both the cost of 
the hoist or lift and the space occupied by the winding apparatus. 
In the arrangements, according to this invention, duplex worm 
gear with right and left-hand threads is retained, and there are 
used, in combination therewith, two or more grooved friction 
grip sheaves, or the like, one fixed on each wheel shaft and so 
arranged that each performs exactly, or approximately, one-half 
of the work in hoisting or lowering. Thus there is no transmis- 
sion from one wheel to the other, and juently no ty 
to gear them together. When the hoisting machine is overhead, 
and symmetrically over the well, an arrangement, according to this 
invention, may be as illustrated by Figs. 1 and 2. Two ropes, or 
sets of ropes A, Alare used, each carrying one-half the total 
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balance weight. One rope A rises from the left hand of the cage, 
B passing to the right hand over and round the sheave C at the 
left-hand side, and is led away from beneath the sheave over a loose 
pulley D to the balance weight E. The other rope A! rises from 
the right-hand side of the cage B and passes to the left hand over 
and round the sheave C1 at the right-hand side, and is led away 
from beneath the sheave over a loose pulley D! to its balance 
weight El. This arrangement involves balance weights on each 
side of the elevator. In the simplest and usually preferred 
arrangement, when the winding mechanism is overhead, a single 
rope or set of ropes is attached to the cage or platform and passes 
up over one driving sheave and then under and round the other 
driving sheave, thence over a guide pulley down to the balance 
weight. Fig. 3 shows this arrangement as applied to a warehouse 
crane. The load B and counter-balance weight E, which may 

th require to be guided to prevent twisting of the ropes, are cach 
hung from multiplying rope blocks H so that the hauling rope A 
travels at a greater speed than that at which the load is raised 
and lowered. This has the advantage that the driving sheaves or 
drums C, C1 run at a much higher speed, and the worm gear ratio 
18 Correspondingly less. (Accepted June 22, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


pi8.945. H. H. Lake, London, (W. Howells and A. 
erry, Klerksdorp, South African Republic.) Machines for 
Cru [4 Figs.) August 16, 1807.—Upon a bed- 


shing ik. 
Plate are bolted two jaws M, placed with their faces opposite to each 
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Mora and of taper section, to which suitable side pieces M1 are 
pe os the whole forming a wedge-shaped cavity, wide at the top 
tI Bradually diminishing towards the bottom. A wedge-shaped 

ock B of less acute taper, and of nearly the same width as the 


jaws, is introduced within this cavity, and is pivoted at its lower 
or thin end by means of a shaft D, working in bearings at 


formed of stout boards B with spaces left between them, the side 
walls meine formed of blocks or beams, and provided with lower 





either side of the machine, the said bearings being capabl 

of being raised or depressed by means of set screws. A deep 
slot or groove O is cut along the top of the block B and is 
provided with replaceable wearing pieces dovetailed, or otherwise 
secured to the vertical sides thereof, between which an eccen- 
trically mounted shaft C is introduced. This shaft is carried in 
bearings at either side of the machine, and provided with a 
driving pulley or pulleys K wherewith to impart motion to the 
machine. The eccentricity in the shaft C is produced by means 
of an eccentric sleeve fitted over the said shaft and secured 
thereto by a pin of a strength sufficient to stand the strain pro- 
duced when crushing the rock, but which, when any semen 
strain is brought to bear on the machine immediately breaks, 
thus allowing the shaft to revolve within the eccentric sleeve, 
and consequently stopping the motion of the crushing block B. 
False faces may be attached to the jaws and centre block, so as 
to be readily replaced when worn. As the crushing faces become 
———. worn, the wear may be taken up by depressing the 
centre block B by means of the set screws. On the shaft being 
revolved its eccentric portion, engaging with the wearing pieces 
fixed to the sides of the groove O cut along the top of the block 
B, causes the block B to oscillate between the fixed jaws of the 
machine. (Accepted June 22, 1898.) 


27,814. T. N. Robinson, Rochdale, Lancs. Bear- 
ings for Horizontal S: and Spindles. [3 Figs.) 
November 26, 1897.—This invention relates to improvements in 
bearings for horizontal shafts and spindles, particularly for shafts 
and spindles having conical bearings and running at high speeds. 
According to this invention an annular space forming an oil reser- 
voir or well is made in the bearing at the large end of the cone, 
and oil is supplied through a passage in the bearing to the small 
end of the cone. Fitting loosely in a groove on the cone in the 
annular space forming the oil reservoir is a ring or washer, the 
hole in which is sufficiently large to allow it to be slipped over the 
cone and into the groove. In this position the upper part of 
the ring touches a stationary sheet metal doctor or equivalent 
device at the top of the oil reservoir which communicates by a 
return passage with the oil supply passage. 1 denotes the bracket 
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which supports the two blocks or bushes 2 in which the conical 
ends of the horizontal shaft 3 are journalled. The bearings are 
identical. In the bush 2 is formed an annular space 4 and pas- 
sages, and in a groove on the shaft near the large end of the cone 
is fitted loosely a ring 8 which is in contact with a stationary 
blade or doctor 9 secured to the inside of the bush 2. A cover 
is pivoted over an aperture through which oil is introduced into 
the bearing. When the annular space 4 forming the reservoir is 
filled with oil and the shaft 3 is set in motion the oil, being 
carried along the cone bearing which it lubricates, finds its way 
into the annular reservoir 4 where the ring 8, slowly rotating by 
frictional contact with the shaft 3, carries the oil upward to the 
doctor 9 which guides it into the return passages, as indicated by 
the arrows, whence it passes back to the reservoir 4, and so main- 
tains the circulation of the oil and effectually lubricates the bear- 


Pp y opening doors A, A hinged to the said walls. Two 
rails are mounted at each end of the box, and extend laterally 
over the sides of the same at one side, and on these rails the 
whole pressing mechanism is mounted on a trolley, and capable 
of em pushed to the upturned ends of the rails when it is 
required to fill the press. @ press shown is divided into two 
compartments by means of the partition wall O, supported in 

rooves in the interior of the box and capable of removal there- 
rom. The press plates D fit ep ape the interior of the 
compartments and the tion of the trolley over the centre of 
the box is determined by means of a stop arm, which engages 
over the projecting end of the beam H, whereupon a pivoted arm 
is turned up to engage the other beam end. In operation the 
ar trolley is first pushed back from off the top of the box, the 
atter is then filled with the material to be pressed, the press 
trolley is then run over the box, and arrested in proper position 
by means of the arms, the presses are then lowered to approxi- 
mately the position shown, compressing the material under them, 
which may then secured by means of cords, or the like, 
previously laid in the grooves. The bales thus formed are 
removed from the press box through the doors A, A. If one 
bale of the size of both chambers combined is to be pressed, the 
partition wall C is removed, and then the two press plates are 
advantageously coupled by means of bars attached to the irons d 
as indicated in dotted lines in Fig. 1. This acts to stiffen the 
pressure plates and prevent unequal straining of the pressing 
mechanism, (Accepted May 25, 1898. 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


17,999. P. E. Ripley Ipswich, Suffolk. Governors. 
[4 Figs.] July 31, 1897.— his invention relates to governors in 
which there is a flywheel on the engine shaft carrying weights 
jointed to it at one end and free at the other end to move in a 
plane at right angles to the shaft and in a more or less radial 
direction. The weights move outwards owing to centrifugal force 
against the resistance of springs, and in doing so they vary the 
position of the centre of the working eccentric in such a manner 
as to adjust the cut-off of the valve in accordance with the load on 
the engine. In such governors as generally constructed the 
spricgs can only be adjusted when the engine is at rest, and the 
determined speed of the engine cannot therefore be varied with- 
out stopping. According to this invention the resistance of the 
springs to the centrifugal force of the rotating weights is 
varied not by compressing or elongating them, but by shiftiog 
their points of attachment to the weights and thus altering their 
leverage upon them, a is a flywheel and b are weights pivoted to 
it. care springs pivoted at one end of the wheel a, and having 
their other ends attached to pins d free to move in longitudinal 





slots in the weights. The pins d are fixed to nuts e working on 
screw threads on sleeves upon radial arms g fixed to a jointed 
boss free to turn on a suitably supported central shaft h, so that 
thearms g can follow the motions of the weights b. The sleeves have 
fixed to their inner ends bevelled pinions gearing on one side with 





ing. (Accepted June 22, 1898.) 


9261. T. Bayer, Berlin. Bale Press. [4 Figs.] 
April 21,.1898.—The present invention consists of a bale press by 
means of which bales of various sizes may be pressed, ‘.¢., either 


eae 








one bale of the maximum length, or two or more bales of equal 
length, the sum of the length of which make up the maximal 
length. The apparatus consists of a stout box having the bottom 





a bevelled pinion fixed to the central shaft, and on the other side 
to a similar pinion on a sleeve free to turn on the shaft. Hand- 
wheels are fixed to the shaft and to the sleeve on it. When the 
engine is running the whole mechanism turns together about the 
axis of the central shaft, and the screw-threaded sleeves do not 
rotate on the radial arms; but if one or other of the handwheels 
is retarded the sleeves are rotated in one direction or the other by 
the bevelled pinions, and the nuts ¢ and pins d are screwed in or 
out upon them, as the case may be, thus altering the points at 
which the springs c are attached to the weights b. The screw- 
threaded sleeves and their nuts e may be replaced by sleeves 
having fixed to them worms gearing with wormwheels on the 
same spindles as eccentrics whose rods carry the pins d workirg 
in the slots in the weights b. (Accepted June 22, 1898.) , 


18,530. F. Schnitzlein, Luxemburg. Water-Level 
Indicators. [8 Figs.] August 10, 1897.—This invention re- 
lates to a safety apparatus applied to water-level indicators for 
steam boilers. The safety apparatus is composed of an angle- 
iron d, the arms of which are hollowed to form a double frame 
having two windows p. At the back of these windows is secured 
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a metallic wirework through which can be seen the water level in 
the glass tube of the indicator, and which at the same time pre- 
vents the glass fragments to fly away in case of breaking of this 
glass tube. To the upper part of the frame are secured, or cast 
thereon, two claws g provided with two holes facing each other, 
and forming a hinge with a claw @ secured to a collar, open at 
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the part diametrically —— to the claw a, and which can be 
tightened by means of a screw. This collar embraces the 
threaded part of the upper socket supporting the glass of the 
indicator, the said collar being secured thereto by the screw. 
The frame is affixed to the lower part of the water-level indicator 
by means of a small plate secured to the frame, and to which is 
fixed a stirrup composed of a suitably curved blade forming two 
springy branches /, clasping the threaded part of the lower 
socket supporting the glass tube w. This arrangement allows 
the safety apparatus to be turned around its upper hinge, to 
reeds fi uncover the glass tube for substituting this tube or 
for any other purpose. (Accepted June 22, 1898.) 


8973. T. Greenwood, Sowerby Bridge, Yorks. 
Metallic Packings. [6 Figs.) April 18, 1898.—Fig. 1 shows 
a section of the improved packing with two metal flanged rings, 
A being the stuffing-box and B the two flanged rings with a space 
between them. D is the gun-metal or other metal double-coned 
ring with the cones with grooves, the U or V-shaped rings being 
shown fitting over the double-coned metal ring D, which distends 
the packing. G isa gland which screws down on the top of the 
metal-flanged ring B. In a modification of this arrangement there 
is only one gun-metal flanged ring, and the gland tightens on to 
the top of the U or V-shaped ring. Fig. 2 shows the two U or 
V-shaped ring F turned in opposite directions with the bottoms of 
the Y’s pointing towards each other, the bottom of the stuffing-box 
having a coned ring H projecting upwards, and the top having a 
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coned ring I projecting downwards. On the top of the top ring 
I is the gland G for forcing the coned ring I into the U or Y- 
shaped ring F, and pressing the bottom U or V-shaped ring F 
over the bottom coned ring H, thus tightening the packing 
against the rod. Fig. 3 shows a section through the stuffing-box 
A with a double-coned ring D with U or V-shaped rings F, but 
without the flanged rings B, Fig. 1. In this case the gland G 
tightens directly on the top of the ring F. In another modifica- 
tion the stuffing-box has a single J or V-shaped ring, with one 
coned metal ring, the cone pointing upwards and the gland press- 
ing on to the top of the U or V-shaped ring, tightening the same 
against the rod. In a further modification the gland is made to 
form a second stufting-box for the use of soft packing with a second 
gland. (Accepted May 25, 1898.) 


22,923. A. Grant, Glasgow. Water-Gauge Pro- 
tector for Steam Boilers. [4 Figs.) October 6, 1897.—A 
cylindrical casing A of brass or other material is made in two 
sections, which are hinged together, as shown; or they may be 
looped together on either side. The front of the casing is pro- 
vided with an opening B having a guide on each side and a rest 
at the bottom. Into this opening B a sheet of rolled polished 
ene ag E or other transparent material either flat, curved, or 
vevelled, and capable of withstanding great resistance, is placed 
so as to enable the reading of the gauge to be taken. This glass 
or other material is held in position by means of the guides and 
the rest. The back end of the protector is open, but is provided 
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with an upright rib F of brass or other metal, which acts as a 
reflecting bar. Two slips or catches G forming part of the pro- 
tector or riveted or otherwise fixed thereto, are also provided at 
back in order to suspend or fix a lamp on so as to be able to take 
tbe readings of the gauge-glass in the dark. A wire gauze J is 
provided at back of protector, and a similar gauze is, or may be, 
fitted on the front at back of glass E to act as a cushion so as to 
prevent the plate-glass from becoming damaged in case of burst- 
ing of the gauge-glass. The protector, when being used, is 
simply placed round the gauge columns, and the two ends are 
held together by means of a suitable clasp, or, as shown, by a 
longitudinal pin being pressed through the loops on each side of 
the protector. (Accepted June 22, 1898.) 


TEXTILE MACHINERY. 


14,868. J. M. Macdonaid and H. H. Boyle, London. 
Treatment of Rhea Grass and Fibrous Plants, and 
Apparatus therefor. (3 Figs.) June 19, 1897.—The de- 
corticated grass is first put in a cage, which is then lifted by a 
travelling carrier and put into tank C. In these tanks is a solu- 
tion boiled by steam. The tanks have a false perforated bottom, 
under which solution from tank A is introduced by a pipe ; this 
liquid rises up through the perforated bottom and overflows, and 
runs down into the tank G2, from whence it is drawn by a ump, 
and forced back into tank A. After the grass has been boiled in 


water ; in tanks C6, C7 a weak one of hyposulphite of soda and 
and 2 per cent. of hyposulphite of soda to 97 per cent. of water ; in 


cent. of the latter acid to 99 per cent. of water; and in tanks_C!9, 
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C!l a softening and cleansing one of a saponaceous character, 
composed of 1 part olive oil and 10 parts Castille soap; to1 Ib. of 
this mixture add 2 gallons of water. The approximate times for 
the different operations are from 10 to 15 minutes for each tank. 
In the tanks in which the solutions are not boiled, the solutions 
are at the atmospheric pressure, but they should not be allowed 
to go down below 55 deg. Fahr, (Accepted June 22, 1898.) 


19,247. J. Smith, Halifax, Yorks. Machinery for 
Washing or Scouring Wool or other Fibres. [2 Figs.) 
August 20, 1897.—a represents the washing bowl or scouring 
vessel, and b the nip rollers between which rollers the fibre has 
to pass on, leaving the machine in order to squeeze the suds and 
water therefrom. The delivering end of the washing bowl a 
slopes towards the ‘‘nip” of the rollers b, and in order to carry 
the fibre from the point where it is left by the last fork of the 
machine, forward and upward to the rollers, there is employed 
mechanism constructed and operating in a manner similar to 
the fallers or gill combs of an ordinary gill box, but in reverse 
order, this mechanism being situated intermediate of the washing 
bowl and the nip rollers, and arranged at about the same angle 
as the delivery,end of the washing bowl. The mechanism com- 
prises two pairs of screws d respectively arranged one above the 
other and journalled in bearings in boxes secured to the sides of 
the washing bowl a. These two pairs of screws are rotated in 
opposite directions by trains of gearing deriving motion through 
bevel gears from a cross-shaft. Into the spaces or each alternate 
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space between the threads of the two pairs of screws enter the 
opposite ends of fallers or gill combs & comprising teeth which 
roject downwards. As the screws rotate these fallersare carried 
‘orward thereby to the ends of the lower screws d, where they are 
engaged by cams on the screws and lifted up into gear with the 
top pair of screws whose reverse rotary motion carries them 
backward over the lower fallers to the opposite ends of such 
screws, when they are engaged by cams thereon and forced down 
into gear with the lower screws d again, this going on con- 
tinuously while the machine is in motion. The fibre carried 
forward by the forks in the ordinary way through the washing 
bowl is delivered by the last fork to the fallers as they pass from 
the top to the bottom pair of screws to commence their forward 
journey, the teeth of same taking hold of such fibre and carrying 
it forward from the washing bowl and delivering it to the lower 
nip roller to have the suds squeezed out. As the fallers rise 
vertically in passing from the lower to the upper pair of screws, 
the teeth leave the fibre without entangling it. (Accepted June 
> 898. 


23,068. J. Platt, Warrington, Lancs. Apparatus 
for Cutting Piled Fabrics. [6 Figs.) October 8, 1897.— 
This invention is intended to effect the release of the knife from 
the traversing power in the event of any increase in the normal 
resistance offered by the actual cutting of the pile of the cloth. 
Thus the knife will be released in the event of its piercing the 
cloth, or it may be released without the cloth being pierced. It 
enables an ordinary fustian cutter’s knife and guide, free from any 
attached mechanism whatever, to be used with safety, thus facili- 
tating the work of the operator. a@ designates the piled fabric to 
be cut, which is stretched by means of two tightening rollers b 




















of the latter only being added to produce a violet colour to the | cord d by a thread of ordinary thin sewing cotton or the like, 


The cotton thread or equivalent is only of sufficient strength to 


hydrochloric acid composed of 1 per cent. of hydrochloric acid | actuate the carriage f with the knife and guide when the knife ig 


cutting the pile of the cloth a in the ordinary manner; but is 


tanks C8, C, a weak one of hydrochloric acid composed of 1 per | weak enough to break if more than the normal resistance is en- 


countered. When the thread breaks, the carriage f on which 
the knife i is placed, ceases to be actuated by the travelling cord 
d, but remains stationary on the cloth whilst the cord d travels 
freely through the groove. The carriage and knife being thus 
arrested, any damage to the cloth is prevented. The cotton 
thread or its equivalent may be proportioned in strength to the 
strength of the pile which it has to cut. (Accepted June 22, 1898.) 


VEHICLES. 


9168. Rendell, London. Brake Block and Shoe 
for Brakes of Vehicles, [1 Fig.] April 20, 1898.—The back 
of the brake shoe A is formed with a recess or cross-channel for the 
reception of a strap by which it can be secured to the lever 
arrangement for foot or hand action. The face of the shoe has 
dovetailed slots, either taper or parallel, formed in it across the 
front into which one portion of X or double dovetailed or equi- 
valent shaped pieces of wood, metal, or other materials B, or a 
combination of such can be forced and become fixed, said double 
dovetailed pieces B having parallel sides or faces for their full 
length, or they may be slightly tapered, or the entry ends be 
shaped for readily being hammered in. Only half or about half 
the depth of the blocks B find a lodgment in the grooves of the 
shoe A, the remainder C being exposed and projecting so that 
the spaces between each pair can have portions D of other cor- 
respondingly shaped btocks forced in and with their other portions 
E exposed. Each series of blocks is so arranged that additional 








strips of double dovetailed form can be driven in to build up the 
face of the brake to any desired extent to suit the tyre or rim of 
the wheel the brake has to act upon. If desired, especially with 
the brakes of light vehicles where there is little wear on the brake, 
some of the strips can be severed along the middle of their length, 
such as shown at F, to present a flush face to the brake for equal 
action on the wheel for the full depth of the brake. The inter- 
vening strips F can, however, be dispensed with, because in 
practice, although there may be gaps between the strips E, 
there is always found sufficient working face for surface bite 
against a wheel to brake it. The double or single dovetailed 
strips can be of any kind of wood, or other material or com- 
pounds, or be used in conjunction therewith to constitute the im- 
proved brake, such as from long strips capable of being cut into 
suitable lengths to fit the width of the shoe or back A. (Accepted 
June 22, 1898.) 


8992. R. Hudson and W. S. Hudson, Leeds. Tip 
Wagons or Trucks, [11 Figs.) April 18, 1898.—The end 
standards for supporting the body 1 of the truck are each formed 
of a thin metal plate bent to suit the corresponding end of the 
underframe 3, and secured thereto by means of a pair of bolts 
around which the edges of the plate are curled. The bolts also 
serve for securirg in place the rocking-way 5, between which and 
the plate there is interposed a cover-plate. To each end of the 
wagon body 1 is fixed a rocker that rests upon the corresponding 
rocker-way 5. These rockers 7 are formed of bars of angular sec- 
tion, and both they and the rocking-ways 5 have turned-up ends 
in order to prevent the wagon-body 1 from leaving its under- 
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frame 3 when tipped laterally, as indicated in dotted lines in 
Fig. 1. The ways 5 have central raised curved portions fitting 
into corresponding recessed portions of the rockers 7 to prevent 
the wagon-body from sliding out of position when travelling or 
whilst being tipped. The arrangement is such that in rolling the 
loaded wagon-body from the position shown in full lines in Fig. 1 
into that indicated in dotted lines, the centre of gravity of the 
body and its load, as indicated by dotted lines. is first raised 
slightly, then either descends, as indicated in Fig. 1, or travels 
along in a nearly horizontal line, as indicated in a modification, 
and ultimately falls suddenly and so far forward as to insure that 








the first tank, the cage is lifted out and placed upon the rinsing 
table D, and the grass within washed by a douce of water ; the 


(one only of which is shown) over the spear or beam c at each end 
of the cutting frame, and d is the travelling cord which receives 


cage is then lifted and lowered into the next tank, and so on | a reciprocating motion by means of a pair of pulleys e (of which 
throughout the whole. After the last rinsing the grass is re-| one isshown) mounted one at each end of the frame and driven 
moved from the cage and passed between the squeezing rollers | by hand or power, preferably by hand, in any convenient manner. 
D, and then conveyed to drying tables; after drying it is fit for | Instead of attaching the knife carriage f firmly to the travelling 
combing. The drawing shows a duplicated set of tanks, but this | cord d, the cord, according to this invention, is passed through a 


is not essential. 


The solutions in the different tanks are as/ longitudinal groove in the carriage, and is kept in position by 


follow: In tanks C, C!, C2, C3 1 per cent. of caustic soda and | rings or staples fixed to the carriage in such a manner that the 
i per cent. of silicate of soda, but rather weaker in tanks C2, C3;| cord may run freely through the groove and staples without 
n tanks C+, C° is a weak one of permangate of potash, sufficient | obstruction. The carriage f is then attached to the travelling 








the wagon body will not automatically resume its normal position 
before becoming quite empty. (Accepted June 22, 1898.) 





UNITED STATES PATENTS AND PATENT PRACTICB. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 
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These furnaces are made from special quality of Open-hearth Acid Steel produced at our Works, from the best sélected brands of Swedish and Cumberland Hematites, 2598 
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This is the last chance to obtain, 
Or g ent upon the present terms, a copy 

e of the “Times” Reprint of the 
Notice. Encyclopedia Britannica (ninth 
edition). The opportunity, at the prices named 
below, is now open to everyone. In a few days it 
will be open to no one, for on or before August 6th 
“The Times” will withdraw this offer of a reduction 
of over 60 per cent. in the price of the standard 
British library of reference. The temporary price 
is £14 instead of £37: the greatest bargain in the 
history of book-selling. 





PRICES UNTIL AUGUST 6TH. 
For CASH PAYMENT. ! For MONTHLY PAYMENTS. 


IN CLOTH BINDING.—The TWENTY-FIVE VOLUMES for £14 (the Publisher’s [ONE GUINEA with order, nothing more to be paid until the 25 Vols. have been delivered 
price was £37), OR WITH THE REVOLVING BOOKCASE, £17. | all at one time to the purchaser. } 


|IN CLOTH BINDING.—The 25 Vols. for 14 monthly payments of ONE GUINEA 
IN HALF MOROCCO BINDING (which we recommend), the TWENTY-FIVE | each, or, with bookcase, 17 monthly payments of ONE GUINEA each. 
VOLUMES for £18 (the Publisher’s price was £45), OR WITH THE REVOLVING | 
BOOKCASE, £21. ‘IN HALF MOROCCO BINDING.—The 25 Vols. for 18 monthly payments of ONE 
i GUINEA each, or, with the bookcase, 21 monthly payments of ONE GUINEA each. 
IN FULL MOROCCO.—Full Gilt Edges, a sumptuous binding for special purposes, Rae Ga 
the TWENTY-FIVE VOLUMES for £25 (the Publisher’s price was £65), OR IN FULL MOROCCO BINDING.—25 monthly payments of ONE GUINEA each, or 
WITH THE REVOLVING BOOKCASE, £28, | with the bookcase, 28 monthly payments of ONE GUINEA each. 











NOW OR NEVER. 


THIS ORDER FORM should be used AT ONCE, before 
the offer of these special prices has been with- 
drawn. On or before 6th August the opportunity 
will have passed away. 





To Mx. GEORGE EDWARD WRIGHT, 
‘“‘Tue Timgs,” Printinc Hovusr Square, Lonpon, E.C. 


— - > ee ; Herewith remittance for One Guinea. Kindly reserve for 
—— ; ' eit 2 ] me_one set of the ENCYCLOPASDIA BRITANNICA (Ninth 
é i : Edition), bound in (A) Half-Morocco, for which I agree to make 


- 


f i} ae : % ar to you or to any one you may appoint further payments amount- 
el ‘ ' i i , cae ing to (8) 17 Guineas, at the rate of One Guinea per month, the 
er ‘ A ee pep first of the payments to be made against delivery, as below 
=e , i ‘ an agreed, of the 25 Vols. of the ENCYCLOPEDIA BRITANNICA, 
1 om e 3= es and the remaining payments on the corresponding day of each 
yur , Be P= succeeding month until complete. Until such payments are 
Cay . complete, I engage that the volumes, not being my property, 
shall not be disposed of by sale or otherwise. I further agree 
that, if, owing to unforeseen circumstances, of which you shall 
be the judge, the volumes cannot be delivered at the date men- 
tioned, the return of the deposit of one Guinea to me shall 
cancel this agreement. 


I further request that the ENCYCLOPASDIA BRITANNICA 
be delivered to: 


(A) Change this to “Cloth” or (C) 
**Full Morocco” if either of 
these bindings is preferred. 


Addressed 








(B) Change this to “ Thirteen a 
if Cloth binding is preferred, 
or to “Twenty-four” if Ful! Any Charges for Carriage beyond London Postal 
Morocco binding is preferred. trict will be at the cost of the Purc ‘ 
eg 


Signature ee ——— 
(C) Write here name of London 
Station or Agent if youare 4 ddyess eS 


beyond the London Postal 
District. 
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ican TE 











Sone ae N.B.—The above form need not be used ary og - oy plication, 
‘ i = s '. :, e "i » K 
=< similar form of larger size may be obtained a’ i aa 2 


: forwarded to any in upon receipt of request of mest be in the 
The 25 Volumes (Half-Morocco Binding) in the Revolving Bookcase, : Cr for postage. If this form be used, signature s 
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PHOTOGRAPHS OF AIR WAVES 
FORMED BY FLYING PROJECTILES. 


Tue wounds caused by the Chassepot bullets 
during the Franco-German war, were so serious 
that the rumour was credited for some time that, 
contrary to the St. Petersburg Convention of 
1868, the French were using explosive bullets. 
We have recently heard the same charge made 
against the Dum-Dum bullets. When, in 1870, 
the fallacy of the main charge was recognised, some 
people remained convinced that the soft lead of the 
bullet would melt on striking the bone. The well- 
known scientist Melsens, of Brussels, then demon- 


strated that bullets made of lead, tin, or zinc, and | ( 


of alloys, fusible in boiling water, would flatten 
out and become deformed and disintegrated when 
shot against iron, lead, wood, &c., but would not 
melt unless their velocity exceeded 700 metres 


per second. The holes pierced by such bullets in 


carcasses were surprisingly large ; fissures formed 
in the bones diverged both forward and backward, 


Fig.4 











of photographing flying projectiles, the compression 
would not amount to more than one-fifth of the 
atmospheric pressure. 

The question of the explosive effects of flying 
bullets cannot be regarded as quite settled, al- 
though recent researches have shed a great deal 
of light upon the subject. Such investigations 
have been conducted by Drs. Habart and Holzner 
of the Austro-Hungarian Army ; by Colonel Bircher 
of the Swiss Army; by the Prussian Army—a 
thorough research—by Bruns, Kocher, Reger and 
others. We will briefly summarise the results. 
The temperature of a bullet striking the human 
or animal body rarely exceeds 65 deg. Cent. 
149 deg. Fahr.) and has reached 95 deg. Cent. 
(203 deg. Fahr.) in exceptional cases only. The 
direct influence of compressed air, and of water 
vapour, can only be slight; but there is a good 
deal of evidence in support of the hydraulic 
pressure theory of Busch. When a bullet pierces a 
bone, the maximum pressure— as registered by a 
sensitive gauge able to indicate the very rapid 
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and softer parts, like liver, were projected back- 
wards through several yards.’ Melsens explained 
these observations by assuming that a high-speed 
projectile carries a good deal of air with if and in 
front of it, that this air causes part of the mechani- 
cal lesions ascribed to the bullet itself, and that 
the air cushion is further able to prevent actual 
impact between the tip of the projectile and the steel 
plate, d&c.,even when the plate is pierced. It is awell- 
known fact that the point of the projectile may retain 
its convex shape while the body of the bullet is flat- 
tened against the target. Lead shot from common 
rifles makes holes in a block of lead without ad- 
hering to it ; at higher speed, the bullet seems to 
become soldered to the block on its circumference, 
but contact at the centre is apparently _pre- 
vented by the air ‘cushion in front of the bullet. 
After many failures, Melsens succeeded in collecting 
and measuring this bulk of air. He shot into a 
funnel, covered over by a brass plate and continued 
ina rifle barrel, communicating with a trough of 
water confined by a bell. - With a muzzle velocity of 
400 metres per second, and shooting from a dis- 
tance of 7 metres, he collected a volume of air seve- 
ral hundred times the volume of the round bullet. 
For long projectiles he himself thought that the 
volume of air pushed by the moving body would 

considerably smaller. But no other investiga- 
tor has obtained anything like similar results, and 
it has been suggested that he must have experi- 
mented under peculiar circumstances, which his 
accounts in the Comptes Rendus, vols. Ixv. and 
Ixix., do not render sufficiently clear. The air in 
the cushion might be in a highly-compressed state. 
According to E. and L. Mach, however, the most 
noteworthy and persevering workers in the field 
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variations in pressure—and the maximum destruc- 
tion, occur after the bullet has again left the 
bone. Similar observations were made with 
cylindrical boxes and pails filled with water, and 
with multiple slabs of ciay. In leaden vessels 
charged with wet sand, both the entrance and exit 
holes were marked by raised edges, and a number 
of other holes and fissures were formed in the lead ; 
dry sand ‘not infrequently stopped the bullets. 
Deformation of the bullets and their wedge-like 
action increase the destruction. Elastic solids like 
rubber and wood, do not display any -explosive 
éffects, which, on the whole, require a minimum 
bullet velocity of 240 metres per second, and which 
are most marked at short ranges, though they may 
be seen in soft parts at ranges up to 2000 metres. 
These conclusions are” in accordance with the 
observations which our army surgeons have made 
during our recent wars. : 

We return to our chief subject, the photography 
of flying bullets, and we propose in the following 
article to follow in the main, a paper which Colonel 
von Obermayer has contributed to the Mittheilungen 
iiber Gegenstiinde des Artillerie-und Genie-Wesens. 
This monthly, which ought to be more widely 
known, is edited by the Austro-Hungarian Technical 
Military Committee, by whose kind permission 
we reproduce some of the figures. 


In most of their experiments—all described in the 
Sitzungsberichte of the Vienna Imperial Academy 
of Sciences since 1887—-E. and L. Mach, father 
and son, and P. Salcher, made use of Topler’s 
method for studying striae. The lens L (Fig. 1) 
produces the image a! 6! c! of the uniformly illumi- 
nated plane a 6 c, and a! b' c! in its turn, being in 
front of the lens O, belonging to a telescope or 

hotographic apparatus, throws the image L! of the 
ens L on the screen S. Whena diaphragm A B 
is approached, B A being parallel to b' a!, the 
image L! will become less bright, but the edge 
B A itself will not be visible ; when B A coincides 
with b! «a, the image L' will disappear. Let us 
now suppose that near L is a small prism n of 
greater refractive power than L; then the rays 
from n will give another image a 8 y due only to 
rays from n, and there will be a brighter spot D, 
representing » on L'. When the diaphragm is 
again approached, part of «8 y will still be visible, 
when a! b'c! is already covered. If we further havea 








second spot n! of still higher refractive power, 
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another spot D!, brighter than D, will result on 
the screen. In this way we arrive at an estimate 
of the refractive power, and hence of the density of 
various layers ofa medium, but the interpretation 
of the phenomena is by no means easy. 

The electrical apparatus for producing the source 
of light, a spark, comprised an induction machine, 
a Leyden jar, and further, a potential-regulator, 
which, when the jar was charged, closed the cir- 
cuit of a galvanic cell ; this cell excited an electro- 
magnet, which cut the jar off from the machine, 
and threw it into the discharge circuit. The pro- 
jectile had to stopa gap ; aspark appeared between 
two magnesium electrodes, placed in the shallow 
groove of an ebonite plate, covered with a glass 
plate which should not be fluorescing. The first ex- 
periments conducted in the laboratory with various 
rifles and bullets up to 8 millimetres in diameter 
and 33 millimetres long, with velocities varying be- 
tween 240 (useless), 327 and 520 metres per second, 
demonstrated . that there is a hyberbolic head 
wave in front of the bullet, as soon as its velocity 
surpasses that of sound propagation ; that the hyber- 
bolic cone becomes more pointed at higher velo- 
cities ; that there are rays starting from the 
cylindrical shell (especially from ring grooves in 
it, as was ascertained later on); and that the rear 
of the projectile looks cloudy. Why the velocity 
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air whirl in front of it; in Fig. 10 we also see the | to the edge of the diaphragm. The higher speed, | blunt projectiles and separated from the projec- 


mushroom of powder gases behind it. 
ing diagrams, particularly Figs. 11 


tic waves, whose centre would be in the|the head wave; but there is no indication of a| Bunsen gas burner. eh 
a. at vacuum in the rear of the bullet, although it is | fluence of the internal friction on the hot gases. 
often assumed that the inrush of air into a vacuum | The bullet had a velocity of 530 metres, and passed 


muzzle. In Fig. 12 the bullet strikes a screen of | 
cardboard ; the reflected head wave is quite distinct. | 


The follow- | 900 metres, of the bullets of Figs. 23 and 24, and | tile. : ee 
and 15, show | also of Fig. 26, accounts for the sharper angle of | ting through the hot air column rising from a 


The peculiar Fig. 32 shows a steel shell cut- 


We hardly notice any in- 


Fig. 13 we see the wake only; in Fig. 14 the cannot take place with a speed of more than 700 too rapidly through the inert gases to affect their 
rig is pointed at both ends; in Fig. 16 or 800 meters per second. The bullet of Fig. 25 movements. The bullet of Fig. 33 was specially 
Fig. 17 | was accidentally deflected. 


both ends of the brass bullet are blunt. 


pointed after Professor August’s proposal, to a 























belongs to a long aluminium bullet of a velocity of 
500 metres; Fig. 18 likewise to an aluminium 
projectile of higher velocity, 700 metres. The 
next two, Figs. 19 and 20, represent brass bullets 
of 520 metres velocity, pointed in front or at 
both ends, Fig. 21, again, shows an aluminium 
bullet of 700 metres velocity ; the diaphragm is 
here on the right-hand side ; in Fig. 20 it was on 
the left-hand side, so that the two figures look like 
positive and negative. Fig. 22, blunt brass bullet 
of 520 metres velocity, 











exhibits the whirls parallel ' 














t | 


The larger diagrams are remarkably fine. Fig. 27, 
an 11-millimetre aluminium bullet, 974 metres 
velocity, shows a wake narrowed down from 11 to 
5 millimetres, and spreading again. The angle of 


40°RG 








| curve of least resistance ; the point had not been 
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well finished, however, hence the strange head 
wave. The diaphragm of Fig. 34 was parallel 
to the longitudinal axis of the bullet; in Fig. 33 
at right angles to the axis. In a certain illumi- 
nation the head wave appears bright in a greyish 
field, from which a sharp black line separates it. 
In direct view the head wave would stand out 
dark, with a fine bright marginal line; the latter 
line would be due to diffraction. With greater 
velocity the head wave comes, closer to the pro- 
jectile ; when the bullet is pointed, the apex of 
the head wave almost touches the point. The 
bright and dark bands intermediate between the 
head wave and the tail wave, are the rays of the 
previous less distinct figures, and mark zones of 


Fig. 28 is much more obtuse, the velocity being | greater or lesser density. The number of inter- 


only 420 metres. 


In Fig. 29, and still more in| mediate waves seems to depend upon the length of 


Fig. 30, which refers to the same steel shell the projectile and the smoothness of its surface ; 
bullet, we notice a bright continuation of the waves start from circumferential grooves turned 
bullet, probably to be ascribed to oscillations in| into the bullets. 


the spark intensity. In Fig. 31 we do not per- 


The interesting experiments of Vernon Boys, 


ceive the air cushion, which is characteristic of' published in the Transactions of the Photogray hi¢ 
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ENGINES OF THE FRENCH FRIGATE “MOGADOR,” 1846. 
CONSTRUCTED AT THE CREUSOT WORKS. 
(For Description, see Page 195.) 
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Society, of April, 1892, will still be remembered. 
His method seemed to offer several advantages, 
great simplicity and actual size, or, rather, 
slightly magnified photographs. If the rays from a 
source of light L fall obliquely on a prism P, P, 
(Fig. 35), little light will penetrate into the space 
between the marginal ray L P P’, and the refracted 
ray L PP”. That part will appear darker, and 
owing to the refraction its area will be exag- 
gerated, as Fig. 36 clearly shows. Fig. 37 explains | 
the arrangement of Boys’ apparatus. We have | 
a Franklin plate J and a Leyden jar connected | 
by wires and by a string soaked in calcium chloride | 
solution (dotted line) and two spark gaps 8, the | 
source of light being 3 ft. from the projectile | 
n, which in its turn was 4 in. or 6 in. from the | 
photographic plate P. The flying bullet bridged | 
two wires, very fine lead threads, obtained by | 
sucking lead into capilliary glass bulbs. Copper | 
wires did not answer so well, as the bullet jerked 
the one away before reaching the other. In other 
experiments, two Franklin plates were used to make 
sure of getting a good spark. Some of the finer| ;} 
details of Boys’ original photographs have been 
lost in reproducing Figs. 38 to 40. Thus, Fig. 38 | 
marks only the head wave of a Martini-Henry bullet | 
of 340 metres velocity ; the tail wave and the de- 
licate whirls following in the wake are not visible. 
The other figures are better. The magazine rifle | 
bullet of Fig. 39 had a velocity of 600 metres. 
In Fig. 40 a glass plate is being pierced. The 
inclination of the air wave and its reflection is a/| 
measure of the velocity with which the shiver of | 
the glass proceeded, the sin: of this angle | 

_ velocity of sound in air 

~ speed of ripple in glass’ A 
The dark lines appear fringed with white lines, ~. hese £783 = 
sometimes on the outer, mostly on the inner side, 
indicating where the first movement of the glass the interpretation of the dark and bright bands | plate in the preceding figures. In Fig. 46, only 
produced a compression and where a rarefaction. | would not be difficult. |the glass splinters and the dust can be seen, the 
Boys varied his experiments in an interesting} In 1896 Majorana-Calatabiano and A. Fontana | bullet being out of the field ; in Fig. 47 the glass 
manner. The inclination of the waves proved | published in the Révista di Artigleria e Génio an | breaks up entirely, completely tearing the wires. 
less in an atmosphere of carbonic acid, as was| account of researches essentially on Boys’ lines.| Finally, we come to Mach’s attempts of 
to be expected; he provided the bullet with |The primary wire was broken by the bullet ; the |studying the phenomena with the help of interfe- 
transverse holes, in order to determine by how | wires were under tension and did not at once begin |rence bands. If these bands are parallel in a 
much the bullet turned about its longitudinal axis. | to curl when broken. The results were similar to| homogeneous medium, then they must all be 
He observed that at high velocities the tail wave | those obtained by Boys. In Figs. 41 to 47 we can | curved equally, as Fig. 48 indicates, when an air- 
was slower than the head wave. But we have very | follow the piercing of a glass plate by Vetterli rifle| wave advances towards the slit. In his arrange- 
little of the detail of Mach’s photographs ; and this | bullets. We recognise the double air waves of |ment Mach made use of two mirrors and two plane 
is all the more to be regretted as with Boys’ method | Figs. 44 and 45, and their reflection by the glass | glass plates. The problem offered great difficulties, 
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and the results were less satisfactory than might|deed, something like a vacuum immediately be- | 


ave been expected. Yet something has been hind the projectile; but the vacuum extends 
achieved. Fig. 49 illustrates a projectile in the | through a short distance only. 

Interference zone, and after other experiments | 
Mach has drawn the diagram of Fig. 50. The cal- | 
culations based upon these observations show that 
the air is pushed forward and outward, but that : 
the compression does, in the case of steel shell| THe Construction DepartmEentT—(continued). 
bullets, not correspond to more than a pressure of} Havine described the arrangement of the Con- 
lb, It is further established that there is, in-| struction Department at Creusot, we propose to 
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give a description of some of the typical work that 
has been turned out of the works. Commencing 
with marine engines, it will be seen from the Table 
on the following page how large a number of such en- 
gines has been completed, aggregating nearly half 
a million horse-power. The commencement of this 


branch of work at Creusot dates back for about 60 
years ; the first marine engine having been com- 
pleted in 1839; this was for the corvette ‘‘Pluton,” 
a beam engine for the French Navy, indicating 
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19 2 | 
MARINE ENGINES BUILT BY MESSRS. SCHNEIDER AND CO. AT THEIR 
CREUSOT WORKS, FROM 1839 TO 1898. 
| Indi- | Indi- 
Date. | Class of Ships. Name of Ships. Destination. Type of Engines. a Date. | Class of Ships. | Name of Ships. Destination. Type of Engine. oer 
Power. | Power 
eames we . } - = 
1839 Corvette Pluton French Navy Beam engine 660 1866 (Coastguard ship) Scorpion French Navy Horizontal ; screw 200 
1839 Ditto Archiméde Ditto Ditto 660 1866 | Gunboat | Couleuvre Di Ditto 200 
1839 Ditto Cassini Ditto Ditto 660 1867 | Packet-boat Lafayette General Transatlantic Ditto 3,400 
1839 Frigate Labrador (1) Ditto Ditto 1,350 | Company 
1839 Ditto Canada Ditto Ditto 1/350 || 1867 | Despatch-boat Bouraine French Navy Ditto 920 
1839 Ditto Orénoque Ditto Ditto 1,350 1867 | Ditto | Dayot Ditto Ditto 920 
1839 Ditto Caraibe Ditto Ditto 1,350 || 1867 | Ditto Segond Ditto Ditto 920 
1839 Ditto Albatros Ditto Ditto 1,350 1868 Steam lighter Andelle French Merchant Nav) Ditto 120 
1844 | Yacht Comte d’Eu Ditto Horizontal ; screw 9€0 || 1868 | Ditto } Epte Ditto __ Ditto 120 
} ropeller 1868 | Tugboat ; City of Bayonne Inclined ; paddle 600 
1844 Corvette Caton Ditto Inclined; screw | 780 1871 | Despatch-boat | Pétrel (8) French Navy Ditto 350 
propeller 1871 Ditto | Antilope Ditto _ Ditto 350 
1845 Packet Boat Biche French Mail Service | Oscillating ; paddle 450 || 1871 Tugboat és French Merchant Navy| Vertical ; screw 120 
1845 Ditto Daim Ditto Ditto | 450 || 1872 Packet-boat | Washington General Transatlantic Ditto 3,400 
1845 Ditto Mérovée French Merchant Ditto | 540 | | Company 
Service | 1872 Ditto | Saint Laurent Ditto Ditto 3,400 
1845 Ditto Oronte Ditto Ditto | 540 1872 | Ditto | Lafayette Ditto Ditto 3,400 
1846 Frigate Mogador (2) | French Navy Ditto | 1,950 || 1874 | Ironclad | Redoutable (9) French Navy Horizontal ; screw 6,000 
1818 Corvette Berthollet (3) | Ditto Fixed vertical cylin- 1,200 1874 | Transport | Annamite Ditto Vertical ; screw 2,640 
| ders ; paddle 1874 | Ditto Mytho Ditto Ditto 2,640 
1850 Ditto Laplace | Ditto Horizontal ; screw 1,200 1875 |Coastguard ship Fulminant | Ditto Horizontal ; screw 3,500 
1851 Tugboat Valencia French Merchant Horizontal ; paddle 150 || 1877 | Ironcl Courbet (10) | Ditto Vertical ; twin screw} 8,000 
Service 1877 |Barbette cruiser, La Pérouse (11) | Ditto Horizontal ; screw 2,700 
1852 Warship Prince Jérdme French Navy Horizontal ; screw 1,950 1877 | itto Nielly (12) | Ditto Ditto 2,700 
1852 | Ditto Fleurus Ditto Ditto 1,950 1878 | Ditto Primauguet (13) Ditto Ditto 2,700 
1852 | Ditto Wagram Ditto Ditto 1,950 || 1878 | Ironclad Turenne (14) Ditto Vertical ; twin screw | 4,000 
1852 Ditto Navarin Ditto Ditto 1,950 1878 Ditto Bayard (15) Ditto Ditto 4,000 
1854 |Floating batter) Lave (4) Ditto Ditto 450 || 1879 | Ditto Terrible (16) | Ditto Ditto 6,060 
1854 | Ditto | Foudroyante Ditto Ditto 450 || 1879 Ditto Indomptable (17) | Ditto Ditto 6,060 
1854 | Ditto Congréve } Ditto Ditto 450 ||} 1880 | Ditto Formidable (18) | Ditto ___,, Ditto 8,500 
1854 | Ditto Dévastation Ditto Ditto 450 || 1881 Packet-boat Soudan | Merchant service | Vertical ; screw 600 
1854 [Floating battery Tonnante Ditto Ditto 450 || 1881 Ditto Montreal | Ditto Ditto 1,200 
1854 Gunboat Dragonne Ditto Ditto | 830 |} 1881 | Ditto | Québec | Ditto | Ditto 1,200 
1854 Ditto | Fulminante Ditto Ditto | 330 |) 1881 Ditto Halifax Ditto | Ditto 1,200 
1854 Ditto Mitraille | Ditto Ditto | 830 || 1882 | Ditto | Chateau-Margaux | Ditto Ditto 2,500 
1854 Ditto Grenade Ditto Ditto 330 || 1882 | Ditto | Chateau-Yquem | Ditto _ Ditto 2,500 
1854 Ditto Fusée Ditto Ditto | 330 || 1883 | Battery cruiser} Dubourdieu (19) | French Navy Horizontal ; screw 3,300 
1854 Ditto Avalanche | Ditto Ditto | 330 || 1883 | Gunboat Flamme (20) | Ditto Vertical ; screw 1,500 
1854 Ditto Etincelle | Ditto Ditto 330 || 1883 | Ditto Fusée (21) Ditto Ditto 1,500 
1854 Ditto Fléche Ditto Ditto 330 || 1883 Ditto Grenade (22) | Ditto _ . Ditto 1,500 
1854 Ditto Eclair | Ditto Ditto 330 || 1884 | Ironclad Magenta (23) | Ditto Vertical ; twin screw | 12,000 
1854 Ditto Aigrette | Ditto Ditto 830 || 1885 | _ Launches Six (24) | Ditto Vertical ; screw g 
1854 Ditto Alarme Ditto Ditto 330 1886 | Torpedo-boats Eleven Ditto Ditto 5,775 
1854 Ditto Flamme Ditto Ditto 330 || 1886 | itto Six Ditto Ditto 3,150 
1854 Frigate Ardente Ditto Ditto 2,400 || 1887 |3rd-class cruiser Troude (25) Ditto |Horizontal ; twin screw) 6,060 
1854 Ditto Impératrice- | Ditto Ditto 2,400 || 1887 | itto Lalande (26) Ditto | Ditto 6,06) 
Eugénie } || 1887 | Ditto | Cosmao (27) Ditto Ditto 6,060 
1854 | Ditto Foudre | Ditto Ditto 2,400 || 1887 Steam water boat; Filtre Ditto Vertical ; screw 100 
1856 | Transport Jura | Ditto Ditto | 750 || 1887 | Torpedo-boats | Fourteen Japanese Navy i 8,925 
1856 Ditto Calvados Ditto Ditto 750 || 1887 unboat | (28) Chinese Navy Inclined ; twin screw | 2,400 
1856 Ditto Rhone | Ditto Ditto | 750 || 1888 | 1st-class cruiser | Alger French Navy Vertical; twin screw ;| 8,000 
1856 | Ditto Aube Ditto Ditto | 750 | triple expansion 
1856 Ditto Garonne Ditto Ditto | 750 || 1888 | Torpedo-cruiser | Wattignies Ditto Horizontal ; twi1 4,000 
1856 Ditto Finistére Ditto Ditto 750 | screw ; triple expansion 
1856 Frigate Danaé Ditto Ditto 600 || 188g | Torpedo-boats | Three of 34m. Ditto Vertical ; triple ex- 1,800 
1856 | Ditto Renommée Ditto Ditto 600 pansion 
1856 | Ditto Pandore Ditto Ditto 600 || 1883 Ditto Ditto Ditto Ditto 1,800 
1856 | Ditto Zénobie } Ditto Ditto | 600 || 1889 Destroyer Léger Ditto Vertical ; twin’screw ;| 2,200) 
1856 | Ditto Bellone Ditto Ditto | 600 triple expansion 
1856 | Corvette Bajan Russian Navy Ditto 900 1889 Ditto Lévrier Ditto Ditto 2,200 
1856 | Frigate Swetlana Ditto Ditto 1,350 || 1890 | 2nd-class pro- Chanzy Ditto Horizontal ; twia 8,310 
1856 | Yacht Etendard Ditto Horizontal ; paddle 1,200 || tected cruiser screw 
1858 | Frigate Guerriére French Navy Horizontal ; screw 1,800 || 189) | Torpedo-boats | Three of 36 m. Ditto Vertical ; screw 3,000 
1858 Ditto Hermione Ditto Ditto 1,800 | 
1858 Ditto Victoire Ditto Ditto | 1,800 || 1890 Ditto | Two of 34 m. | Japanese Navy Ditto 1,200 
1858 Ditto Junon Ditto Ditto 1,800 | } 
1858 Ditto Pallas Ditto Ditto 1,800 1890 | Steam launches| Four of 8.850 m. | French Navy Ditto 60 
1858 Ditto Sémiramis Ditto Ditto | 1,809 | | | 
1859 | Despatch-boat Comete | Ditto Ditto | 360 |} 1891 Destroyer Fleurus Ditto Horizontal ; twia 3,800 
1860 ‘rigate Clorinde Ditto Ditto | 640 | | | screw 
1860 | Transport Allier Ditto Ditto 900 1891 | Ironclad | Charles-Martel | Ditto Vertical ; twin screw | 13,500 
1860 | Ditto Ardéche Ditto Ditto 900 || 1891 | Torpedo-boats Two of 36 m. Ditto Vertical ; screw 2,000 
1860 | Ditto Droéme Ditto Ditto 900 || 1892 | Torpedo-cruiser| Foudre _ Ditto »» twin screw) 11,500 
1860 | Ditto Eure Ditto Ditto 900 || 18992 | Torpedo-boats; Three of 37 m. Ditto Vertical ; screw 4,050 
1860 Ditto Orne Ditto Ditto 900 | | 
1860 Ditto Var Ditto Ditto 900 || 1893 Ditto Two Ditto Ditto 420 
1861 Gunboat Décidée (5) Ditto Ditto 180 | | | 
1861 Ditto Pique Ditto Ditto 180 || 1893 | Destroyer | Casabianca Ditto Vertical ; twin screw ,000 
1861 Ditto Surprise Ditto Ditto | 180 1894 Tronclad | Charlemagne Ditto ~ three screws} 14,500 
1861 | Ditto Tactique Ditto Ditto 180 || 1895 |2nd-class cruiser) Protet Ditto ” twin screw| 9,00 
1861 | Frigate Minerve (6) Ditto Ditto 1,500 || 1896 Ist-class de- | Kersaint Ditto Vertical ; screw 2,200 
1861 Ditto | Vénus Ditto Ditto 1,500 | spatch-boat | 
1862 Tugboat | Patient Ditto Ditto 90 || 1896 | Launch One of 13 m. Ditto Ditto 38 
1862 |  Gunboat Diligente Ditto Ditto 160 | 
1862 |Floating batter) Arrogante Ditto Ditto | 450 || 1896 | Torpedo-boats Six first-class Ditto Ditto 9,000 
1862 | Ditto |  Implacable Ditto Ditto | 450 | 
1862 | Ditto Opiniatre Ditto Ditto | 450 || 1893 Launches Two of 13m. | Ditto Ditto 76 
1862 | Ditto Embuscade Ditto Ditto | 450) 
1862 | Ditto Imprenable Ditto Ditto | 450 || 1897 |8rd-class cruiser D’Estrées Ditto Vertical ; twin screw | 8,5/0 
1862 | Ditto Protectrice Ditto Ditto 459 || 1897 | Ditto Infernet Ditto Ditto 8,500 
1862 | Ditto Refuge Ditto Ditto | 450 || 1897 | Torpedo-boat Five first-class Ditto Vertical ; screw 7,50 
1862 Packet-boat Impératrice- | General Transatlantic Beam ; paddle 2,650 | : 
Eugenie Company || 1897 | Training ship Nadiejda Bulgaria » _ twinscrew) 2,600 
1862 Ditto France Ditto Ditto 2,550 | 1897 | Torpedo-boats Five first-class French Navy Vertical ; screw 4,500 
1862 Ditto Nouveau Monde Ditto Ditto 2,550 
1862 Ditto Panama Ditto Ditto | 2,550 || 1897 | Ditto Three first-class | Ditto | Ditto 4,600 
1865 Ditto Saint }.aurent Ditto Horizontal; screw | 2,550 | | r 
1866 Frigate Ocean (7 French Navy Ditto | 3,800 || 1898 |Protectedcruiser) Dupetit-Thouars Ditto \Vertical ; three screws| 19,600 
1866 Corvette Armide Ditto Ditto | 1,800 || 1898 Ditto Kléber Ditto Ditto 17,100 
1866 |Coastguard ship Cerbére Ditto Ditto | 2,120 || 1898 | Torpedo-boats Six Ditto Vertical ; screw 1,500 
1866 Gunboat | Aspic Ditto Ditto | 200 | | | | ae 
1866 | Ditto | Frelon Ditto Ditto | 200 || Total .|421,674 
| | | | 
(1) Weight per indicated horse-power 448 kilogrammes (990 Ib.) ; speed of piston 1.150 metres piston 2.500 metres (8 ft. 2, in.). (12) Forced draught. (13) Forced draught. (14) Forced 
(3 ft. 9} in.). (2) Weight per indicated horse-power, 244 kilogrammes (540 Ib.); speed of draught. (15) Forced draught. (16) Forced draught. (17) Forced draught. (18) 80 re- 
piston, 2 metres (6 ft, 6}4 in.). (3) Weight per indicated horse-power 280 kilogrammes (618 Ib.); volutions ; weight per horse-power, 150 kilogrammes (331 n>: 4 f piston, 2.697 _— 
speed of piston, 1.183 metres (3 ft. 8§ in.). (4) Weight per indicated horse-power 271 kilo- (8ft.9in.). (19) orceddraught. (20) Forced draught. (21) Forceddraught. (22) Force 
grammes (600 lb.); speed of piston, 2 metres (6 ft. 6}4 in.). (5) Weight per indicated horse- draught. (23) 90 revolutions; weight per horse-power, 116 kilogrammes ( Ib.) ; speed 
power 305 kilogrammes (672 Ib.) ; speed of piston, 1.300 metres (4 ft. 3, in.). (6) Weight per of piston, 3 metres (9 ft. 10} in.). Forced draught. (24) Forced draught. (25) 140 ree 
indicated horse-power 245 kilogrammes (540 Ib.); speed of piston, 1.920 metres (6 ft. 3§ in.). tions. Fo draught ; weight per horse-power, 89 kilogrammes (196 1b.) ; speed of piston <A 
(7) Weight per indicated horse-power 217 kilogrammses (480 lb.); speed of piston, 2.427 metres metres (14 ft. 0 in.). (26) 140 revolutions. Forced draught ; weight per horse-power, 89 kilo- 
(7 ft. 11,% in.). (8) Weight, per indicated horse-power, 349 kilogrammes (770 Ib.); speed of grammes (196 1b.) ; speed of piston 4.270 metres (14 ft. 0} in). (27) 140 revolutions. Fore 
piston, 0.800 metre (2 ft. 7} in.). (9) 68 revolutions ; weight per horse-power, 174 kilogrammes draught ; weight per horse-power, 89 kilogrammes (196 Ib.) ; speed of piston 4.270 metres (14 ft. oie.) 
(384 Ib.); speed of piston, 2.835 metres (9 ft. 3§ in.). (28) 140 revolutions, Forced draught ; weight per horse-power, 89 kilogrammes (196 lb.) ; speed 9 


power, 144 kilogrammes (317 Ib.) ; 


forced draught; speed 


(10) 77 revolutions ; weight per horse- 
of piston, 2.567 metres (8 ft. 5 in.). 
(11) 88 revolutions ; weight per horse-power, 163 kilogrammes (337 Ib.) ; forced draught ; speed of 


piston 4.270 metres (14 ft. 0} in.) 
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660 horse-power. Besides the marine engines, of | had a vertical cylinder which worked the shaft 


which particulars are given in the Table, Messrs. 


/by means of two beams placed at the bottom 


Schneider and Co. have built in their Construction | part of the engines, and a direct connecting- 


Works, 90 engines for river steamers and for the | rod. 


following countries : 


France .., et 
French colonies 
Bessie ir 
Spain... 
Austria ... 

Italy 

Egypt 

Japan 


Engines of the ‘* Labrador ” (Figs. 261 and 262). 
—The engines for the Labrador, a frigate for the 
French Navy, were built by Messrs. Schneider 
and Co., at their Creusot Works, in 1839. This 
was the third set of marine engines built by the 
company ; they were followed by those for the 
Canada, Caraibe, Orénoque, and Albatros. 

4s will be seen from the illystrations, they 





Steam distribution was effected by disen- 
| gaging levers and slide valves. The nominal horse- 
power was 450, and the linear speed of piston, 
| per second, averaged 1.150 metre (3 ft. 9} in.). A 
| jet condenser was used. 

| Engines of the ‘* Mogador” (Figs. 263 to 265, 
| age 194).—The engines for this frigate were built 
oe Messrs. Schneider and Co. in 1846; they were 
the first oscillating engines constructed at Creusot 
for the French Navy. The following are the 
principal data: 

Vertical engines with two oscillating cylinders of 
equal dimensions, connected together and working 
paddle-wheels. Distribution by disengaging levers 
and slide valves. Jet condenser. 650 nominal 
horse-power. 20 revolutions per minute. Linear 
speed of piston per second, average 2 metres 
(6 ft. 644 in.). 





The engines of the Mogador were considered for 


a long period as the best in the French Navy ; this 
frigate rendered great service during the Crimean 
War. The general arrangements are shown in Figs, 
263 to 265, page194; the indicated horse-power 
was 1950. 

Engines of the ‘‘ St. Laurent” (Figs. 266 and 267, 
page 195)..—-The engines for the mail boat St. 

urent were built by Messrs. Schneider and Co. 
in 1865 for the Compagnie Générale Transatlantique 
for their New York service. The St. Laurent was 
the first screw steamer of this company. 

The illustrations show the general arrangements 
of the engines, which consisted of two horizontal 
cylinders with toothed wheel gearing. The nominal 
horse-power was 850, and the number of revolu- 
tions of shaft 40 per minute, the number of 
revolutions of propeller being 70 per minute. 
Steam distribution was by means of slide valves 
and Stephenson link motion. The linear speed of 
pistons per second averaged 1.750 metre (5 ft. 9 in.). 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Continued from page 172.) 

THE next paper was of a historical character, and 
will be very difficult to condense, although your 
correspondent will try todo so. That is the great 
difficulty with anything historical ; one may omit 
the very part someone wants to know about. 
However, just now the United States is busily 
engaged in making history, so her citizens might be 
expected to do something at it on their own 
account. 





A CeEntuRY oF Cotton GINNING AND Batina. 


The paper in question was entitled ‘One 
Hundred Years of Ginning and Baling Cotton,” 
and the author was George A. Lowry, of 
Boston. He started with the product of Sea 
Island cotton in 1784, shipped to Liverpool, con- 
sisting of eight bags ; up to 1791, when Whitney 
invented the cotton gin; 1 lb. a day was all an 
operator could clean. In two years the product 
was 5,000,000 lb., and in 1897 it was 5,500,000 Ib. 
The author described the Whitney gin, shown in 
Fig. 9, as follows: 


The original Whitney gin consisted of a drum with 
rows of wire hooks, or teeth, inserted in line around it. 
As the drum revolved, these teeth passed between a grate, 
or grid, the bars of which were sufficiently far apart to 
permit the teeth to pass without touching, but so close 
that the seed could not pass between. Another grate, 
wide enough to allow the cleaned seeds to drop through, 
was mounted to form a hopper for the seed cotton, and 
hold it against the revolving drum. The revolution of 
the drum, coupled with the drawing action of the teeth 
against the cotton in the hopper, caused the cotton also 
to revolve and form into a roll, thus resulting in continu- 
ally presenting new material to the teeth, and giving the 
cleaned seed a chance to drop through the wider grate 
forming the hopper. As the teeth, or hooks, 
through the roll, they became charged with filaments of 
cotton, and the seed being held back, either by the sur- 
rounding material pressing against it, or by its contact 
with the forward grate, caused the filaments to be de- 
tached from the seed and carried forward by the drum, 
until they were removed by a brush revolving with greater 
rapidity in an opposite direction, and in such a manner, 
that the bristles brushed the teeth in the direction in 
which they were inclined. This removed the filaments of 
cotton from the drum, and the speed of the brush was 
sufficient to clear itself by centrifugal action. As will be 
seen by the accompanying drawing (see Fig. 9), the 
Whitney brush was four-armed. 

Numberless patents have been issued, and a few im- 
provements made on the Whitney gin, but the principle 
remains the same. Instead of the wire teeth fired in a 
drum, we have teeth cut out of a circular metal plate. 
The brush consists of a drum, with rows of bristles in- 
serted lengthwise across it, and with wings on the end to 
give an air current. Rotating plates have been placed 
at the ends of the cotton roll to reduce the friction and 
assist it in revolving, and perhaps the most important 
improvement is the mote eee which regulates the 
current of air produced by the wings on the brush so 
nicely that the current is just strong enough to carry off 
thecleaned cotton, but not enough to carry off the motes, 
or immature seeds, which thus become separated as wheat 
is from chaff. The addition of this air current, and the 

ing of the cotton through flues to a lint room, or con- 
enser, also materially assists in opening up the neps 
occasionally caused by the films of cotton doubling around 
the teeth and becoming snarled. The lint room was 
merely a large compartment, or box fitted with screen 
ventilators, into which the cotton was blown, the venti- 
lators allowing the air and dust to pass away. 

In 1878 a condenser was added, and made a part of the 

gin. ‘This condenser is a revolving screen, and as the 








* Invented by Eleazer Carver in 1845, 
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cotton is blown against it, the air passes through, leaving 
the lint on the face of the screen in the form ofa bat, the 
air passing out through the bottom and ends of the con- 
denser and carrying the dust and dirt with it; the 
screen, as it revolves, constantly py | new surfaces 
to the oncoming cotton. A bat roll is placed over the 
ne of the revolving screen and lifts the cotton from it, 
delivering it into a chute. ‘ 

Figs. 10 and 11 show the gin with the improved 
oi ofr lint room as made in 1848, 

Fig. 12 shows the gin and condenser as manufactured 
at the present day. 

The capacity of a roller gin is about 400 Ib. daily. The 
capacity of the improved Whitney gin is 4000 lb. per day. 
A roller gin consumes 71,000 foot-pounds of power for each 
pound of clean cotton, as against 35,000 foot-pounds on a 
Whitney gin for the same quantity. 

The author compared the Whitney gin, called 
‘saw gin” (because of the teeth set in a circular 
disc) with the roller gin as follows : 

2.5 per cent. degree of neppiness from roller gins. 

2.7 a ” as saw gins, 
Cleanness : 

0.8 per cent. of leaf from roller gins. 

0.00 ss +, Saw gins. 
1.2 per cent. of crushed seed from 
1.5 


” ” ” 


saw gins. 
roller gins. 


As the greater part of the cotton crop has to be 
shipped many thousand miles, attempts have been 
made to condense it so as to save expense. The 
first system used in 1780 is shown in Fig. 9, 
condensing to 5 lb. per cubic foot, and this 
was succeeded by the press (Fig. 10), condensing 
to 8 lb., then power screw presses (Fig. 13) con- 
densed to 12 1b. Steam presses followed (the latest 
is shown in Fig. 14), having a pressure of 5 to 
6 million pounds on each bale, or 2800 lb. per 
square inch, and reducing the bale to 60 lb. density ; 
but from expansion when released, the average is 
but 224 1b. per cubic foot. In Fig. 15 the form 
of press used in cylindrical bales, is shown with 
the Bessonette improvements of 1893. 

The latest form of press is shown in Fig. 12, and 
the principle rscescverl is entirely new : 


The press consists of an inner sleeve, 19 in. inside 
diameter at the top, and drawn in to 18 in. in the first 
12 in. of length. is sleeve has a collar or flange, and 
revolves on antifriction bearings on the shoulders of the 
stationary outer casing. Bolted to this outer casing is a 
slotted cap-plate. e slots are 4 in. wide, and run 
radially from within an inch of the centre to the outer 
diameter of the sleeve. Eight slots are used on the pre- 
sent machine. On the inner sleeve is mounted a spur 

ear, by which the sleeve is made to revolve, and a 

rawn-steel tube, to carry the bag for the reception of 
the cotton, is attached to the sleeve by a flange. In 
operation, the sleeve is first filled with cotton, sufficiently 
tight to give some pressure against the cap-plate; the 
cotton, as it comes from the gins and condenser, falls on 
the cap-plate, and some of the fibres become engaged with 
the cotton moving underneath the slots. These fibres draw 
in other fibres, with which they are interlaced, and in this 
way the whole body of cotton on the cap-plate is soon 
engaged and kept moving towards the slots. As the 
cotton is drawn around the lips of the slots, the upward 
pressure of the material in the sleeve squeezes out the air 
and compresses the fibres, and there is no opportunity 
for re-expansion ; this continuous introduction of new 
material forces the material already in the chamber 
downward. The narrowing of the diameter, or other- 
wise the choke in the sleeve, together with the length of 
the tube, gives the resistance which regulates the density 
of the bale. Togive a greater or lesser density the choke 
is increased or decreased, and the tube lengthened or 
shortened. With this machine, and an exertion of 25 
horse-power, cotton has been compressed to a density of 
86 Ib. per cubic foot. (Oak is but 54 lb. to the cubic foot.) 
But in practice the bales are only made to a density of 
50 lb. per cubic foot, as that is sufficient for the full utili- 
sation of any shipping space. By taking in a very thin 
bat of cotton, only asmal!l amount of pressure is needed to 
compress it to the required density ; the large compresses 
find it necessary to obtain a pressure of lb. to the 
square inch to compress a full-sized bale to 22 lb. density, 
and the American Cotton Company with a thicker bat 
require 1000 lb. pressure to obtain a density of 30 Ib., 
while with this thin bat only 60 Ib. pressure to the square 
inch is required to compress the cotton to a density of 
50 Ib. to the cubic foot, 


These machines have a capacity of 2000 lb. per 
hour at a speed of 14 revolutions per minute. 
When opened the bales spring apart and save much 
labour at the mills. 


D1aGRaMs AND MopeELs. 


The next paper was called ‘‘ Graphic Diagrams 
and — odels”” by Professor R. H. Thur- 
ston. his paper explained the construction of 
models in relief which served to explain by the use 
‘of three dimensions what graphic diagrams showed 
intwo. Professor Thurston had applied this plan 
first to his experiments on copper, tin, and zinc 
alloys ; and he stated as an example of value that 
a single such model would show water consumption 
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for all possible pressures and cut-ofis within its 
range, and he considered it of great value as a 
raphical record of experiments involving three 
imensions. He gave numerous illustrations of 
its uses accompanied by diagrams and tabulated 
results and forming a valuable reference paper, 
but it cannot be condensed for these columns, as it 
extended over 37 pages 8vo; so we must refer those 
interested to the original. 


(To be continued.) 





GREATER LONDON RAILWAYS. 

THE returns of the two principal railways of Greater 
London—the Metropolitan and the Metropolitan Dis- 
trict—for the first half of this year have to compare 
with the specially progressive period in 1897, when 
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their receipts were largely augmented by the jubilee 
sapvesiged” halla 4 the coal letion of the 60th 
ear of Her Majesty’s reign. Their business has, 
owever, been remarkably well maintained. The 
number of passengers carried over the Metropolitan in 
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the first half of this year. was 48,128,805, as com- 
pared with 47,878,357 -in the corresponding period of 
1897, while the number of engers conveyed by 
the M etropolitan District in the first half of this year 
Was 20,979,345, as compared with 21,382,318. The 
number of passengers carried by the two systems in 
the first half of this year thus exceeded 69,000,000 ; 
and assuming that the traffic is maintained at the 
-_ rate for the second half of this year, there would 
be a total movement of 138,000,000 persons for the 
Whole of 1898. Although it is not quite clear that 
this result will be actually worked out—as there is a 
certain ebb of life from London in the autumn—there 
18 no doubt that, in opite of every temporary influence 
to the contrary, the business of the two undertakings 
. ever growing. If we take the passenger movement 
~ ha at 138,000,000, we shall find that a great stride 
been made since 1888, when the number of persons 
carried was 115,600,699. In 1878, again, the move- 
ment was no more than 88,217,536 persons. The 
Sg traffic of the Metropolitan grows more 
1868 ly than that of the Metropolitan District. In 
78 the Metropolitan carried 58,807,038 persons; in 





k-k — Pressure column, 
1 —Press pulley. ° 
m— Bat former pulley 
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N-N— Pressure regulators. 


1886 this total had risen, without any check year by 
ear, to 80,474,550; in 1887 there was a decline to 
77,487,397, notwithstanding the opening of an exten- 
sion from Pinner to Rickmansworth ; but in 1888 the 
movement resumed its onward course, and by 1891 it 
had risen to 87,729,719. - In 1892 the total receded to 
87,399,292, and in 1893 it fell to 85,589,855, but in 
1894 it rose again to 88,513,710, and in 1895 it stood 
at 88,271,486. 1n1896 it had risen to 90,938,256, and 
in 1897 it went witha great bound to 95,022,581. No 
doubt the opening up of country lines has materially 
assisted the development of Metropolitan passenger 
traffic. With the view of further increasing the 
roductibility of the Metropolitan system, the line 
been widened between Finchley-road and Harrow ; 
as between Finchley-road and Wembley Park the 
works are now practically completed, so that the new 
sets of rails are ready for trafic ; between Wemble 
Park and Harrow the brickwork and retaining wa 
are well advanced, but the works have been delayed 
by the congested condition of the steel trade. A Bill 
romoted by the Metropolitan Railway Company 
uring the past session of Parliament contains provi- 
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sions for improving the ventilation of the London 
portion of the system, and for working the traffic by 
electricity. Before electricity is finally introduced as 
a motive power _— the Metropolitan Railway and 
the Metropolitan District Railway systems, it is to be 
tried experimentally between High-street, Kensington, 
and Earl’s Court. The widening works between 
Finchley-road and Harrow involved an outlay in the 
first half of this year of 54,8817. An expenditure of 
17532. was also made in the first half of this year for 
improvements at Farringdon-street Station ; 36767. in 
ig wer levels between Kilburn and Neasden ; 2960/. 
in building an engine-house and carriage shed at 
Neasden ; and 2653/. in widening and improving the 
Aylesbury and Buckingham line. A further expendi- 
ture of 14,2197. was also made for additional rolling 
stock, pneumatic machine tools, &c. ; the te out- 
lay made for working stock to the close of June, 1898, 
was accordingly carried to 478,800/. The aggregate 
expenditure of capital under all heads to the close of 
June, 1898, was 12,412,978/., against which the com- 
ny has to show 69 miles 72 chains of constructed 
ine. The aggregate distance run by trains upon the 
Metropolitan Railway in the first half of this year was 
1,542,816 miles, as compared with 1,441,152 miles in 
the first half of 1897. The company owns 80 tank 
engines, 418 vehicles used in the coaching department, 
and 342 vehicles used for the conveyance of merchan- 
dise and minerals. The latter description of traffic is 
expected to increase now that the London extension of 
the Great Central Railway is virtually completed. 
Although, as has been already stated, the progress 
of traffic upon the Metropolitan District Railway has 
been less marked than that upon the aig vec 
Railway, the directors of the Metropolitan District 
Railway are doing their utmost to extend their relations 
with the country surrounding London, and during the 
last six months considerable progress has been made 
with the construction of the alin and Harrow line, 
although the works have been delayed by difficulties 
attending the acquisition of land. The Acton Junc- 
tion line will also be shortly opened for traffic, and 
will afford access to the Midland Railway and other 
systems for coal and other traffic. The London, Til- 
bury, and Southend Railway Company has obtained 
powers to subscribe one-half of the cost of the pro- 
osed Whitechapel and Bow line, authorised by 
arliament in 1897; and the Metropolitan District 
Railway has been applying for similar powers. 
Negotiations are pending between the two com- 
panies with a view to the immediate commence- 
ment of the line, which will open up the Metro- 
politan District Railway to the London, Tilbury, 
and Southend Railway and vice versd, and which 
must soon develop a large local and through traffic. 
At present the Metropolitan District Railway has 
scarcely any goods and mineral traffic, goods and 
mine aay figuring for 20837. in a total revenue 
from all sources of ,643/. in the first half of this 
year. At the close of June, 1898, the company owned 
54 tank locomotives, 374 vehicles used in the coaching 
department, and 35 vehicles used for the convey- 
ance of minerals, &c. The expenditure made by 
Metropolitan District Railway Company on capital 
account in the half-year ending June 30, 1898, was 
10,199/.; in this total the outlay upon the Acton Junc- 
tion line for 4088/., while 6015/. was expended 








for new general offices, improvements in electric sig- 
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nalling arrangements, &c. No outlay appears to have 
been made in the first half of this year for additional 
working stock; the whole amount expended under 
this head to the close of June, 1898, was 302,800/. 
The aggregate outlay of capital made by the Metro- 
politan District Railway Company to the close of 
June, 1898, was 7,762,640/. The length of line con- 
structed to the same date was 14 miles 55 chains, and 
the length of line constructing or to be constructed 
was 5 miles 26 chains. The aggregate distance run 
by Metropolitan District engines in the first half of 
this year was 863,559 miles, as compared with 889,082 
miles in the first half of 1897. It remains, of course, 
to be seen what effect the introduction of electric 
traction may have upon the working expenses of both 
the Metropolitan and the Metropolitan District. The 
boards of the two companies have decided to have the 
ee thoroughly studied, and have instructed Sir 

. Wolfe Barry 8 f Mr. W. H. Preece to report fully 
upon it. An outlay of 20,000/. has also been authorised 
for the experiments proposed to be carried out. We 
should have noticed the magnitude of the way and 
works maintenance charges upon the Metropolitan 
District. They amounted in the first half-year of 
this year to 11,044/. for 11 miles 70 chains maintained, 
or nearly 2000/. per mile per annum. The wear and 
tear of the rails is, of course, very great, and the 
signalling is necessarily elaborate. In the first half of 
this year pumping engines also involved a charge of 
1490/. The length of line maintained upon the Metro- 
politan in the first half of this year was 52 miles 
61 chains, and the cost of maintenance was 20,5111, 
or at the rate of nearly 800/. per mile per annum. 
This was much less than the corresponding mainten- 
ance charge per mile upon the Metropolitan District. 
The explanation is that the Metropolitan has a much 
larger proportion of country lines, which do not cost 
so much to maintain. 








PARK ROW BUILDING, NEW YORK. 

In our article on page 139 ante we stated that some 
of the main columns each carry about 1100 tons on the 
lower a which rests on the distributing girder, 
and though this load is not quite the heaviest carried 
by any individual column, it is not far short of the 
maximum, and as these columns are in the Park Row 
front, and are typical of most of the others in the 
building, we have taken them as an example. As 
columns P* and P? are similar we have taken P? as 
descriptive of both. Commencing with the length that 
rests on the distributing girder, we will give details 
of each length from the basement to the roof 
in order that the design and construction may 
be understood, together with the method adopted for 
securing the box and lattice girders, as well as the 
floor girders to the columns. It will be seen on re- 
ference to Fig. 14 (see two-page plate in our issue of 
July 29 ante) that all the columns are of single-box 
construction, except P38, which is double. They are 
all built up of plates and angles and are strengthened 
according to the load they have to carry by the addition 
of plates as shown by the dotted lines in Fig. 10. This 
forms a simple and efficient means of varying the 
sectional area of the column without materially alterin 
its radius of gyration and enables a great number o} 
plates of one standard size to be used in different 
columns, thus reducing very materially the cost of 
manufacture. Inthe Table underneath Fig. 10 will be 
seen the sizes of the different plates for the given 
column. 

It will be seen on reference to the two-page plate in 
our present issue that we give at Figs. 28, 6, and 30, 
to 81, details of the different lengths of column P2 from 
the basement up to the sixteenth floor. These details 
show very clearly the way in which the columns are 
constructed. Taking Figs. 28, 29, and 30, for example, 
which show the bottom length of the column, it will 
be seen that where it rests on the distributing girder 
it has a flange plate at right angles to its axis, which 
plate is securely riveted to the body of the column 
with angles by means of a double line of rivets; 
while at its upper end, where the next column length 
rests, it has angles forming a flange, but no plate. 
The ends of the two lengths of column are faced so as 
to bear very truly one on the ‘other, and are riveted 
together through each angle. In addition to this 
there are two splice plates. one on each side of the 
column, as shown. These plates are firmly riveted to 
the lower length in the shops, but the part projecting 
above the top is riveted to the next length of column 
above, when they are erected on the site of the building. 
These rivets pass through the splice plates and the 
sides of the column. This forms a very strong joint, 
and is preferable to the method of fixing by means of 
the angles alone, as it makes the whole column much 
stiffer and better able to resist the side stresses due to 
wind. It will be seen that this way of joining the 
different lengths of the column is adopted from the 
bottom to the top, so that the combined leagths are 
formed into one united whole, which extends from the 
cellar to the roof. The manner in which the section 
of the different lengths is reduced as the height in- 


creases, is clearly shown in each figure, in the case of 
the length from floor 0 to floor 2 the number of plates 
in the section being 12 and in the case of the length 
from floor 14 to floor 16, three plates. 

The method of carrying and fixing the box and 
lattice girders which carry the walls, and also the 
floor girders, is clearly shown. Taking, for example, 
Figs. 28, 29, and 30, we see that angle brackets 
are riveted to the body of the column in order 
to support the ends of the girders where they 
butt against the plates. These brackets are stiffened 
by vertical angles which bear up against their under- 
side, and thus form a very strong support. It will 
be seen that there is also an angle bracket riveted to 
the side of the column some distance above the lower 
one, and in an inverted position in regard to the 
latter. The distance between these angles is equal to 
the depth of the girder which butts against the 
column at this point, and when the girder is in 
place its upper flange is riveted to the upper 
angle in such a way as to add great lateral stiffness 
to the building ; for it has been found absolutely 
necessary in these high buildings which are subject 
to great wind pressure, and where it is often very 
difficult, and sometimes impossible, to put in diagonal 
wind bracing, that either the method adopted in the 
present case, or the use of knee-braces or portal 
bracing, becomes necessary in order that the building 
may have that lateral stiffness which is required for its 
safety. The method of stiffening by rigidly fixing the 
e to the columns is employed in the Park Row 

uilding in conjunction with diagonal ——. The 
ition of this diagonal bracing in the building is 
escribed on page 139 ante. It will be seen that on 
some of the other lengths of columns, the brackets 
which carry the girders are formed of plates as well as 
angles, but in almost every case the girders are riveted 
through the upper flange to angle brackets on the 
columns. All the abutting surfaces of the columns 
are planed to an even bearing. 

‘All the columns in the walls are carried up 3 ft. 
above the roof beam, and are there connected with a 
line of 8-in. channel under the coping. Details of the 
remaining lengths of column P2 will be given in a 
future issue. 

A very good idea of the appearance of the building 
during construction is given on page 206, which is from 
a photograph taken when the steel work had reached 
to about the tenth storey. It shows very clearly how 
the girders carrying the walls and the floors are 
arranged. At the Bion part is shown the stone 
facing to the columns. To the right of the view is 
seen the high St. Paul’s Building, while in the back- 
ground are several of the New York sky-scrapers. 





THE HORSFALL DESTRUCTOR. 

In our issue of January 22, 1897, we described and 
illustrated the refuse destructors which have been 
erected at Oldham by the Horsfall Furnace Syndicate, 
Limited, of Park-lane, Leeds, and on that occasion 
we referred to the excellent work done by these fur- 
naces in destroying refuse entirely without nuisance ; 
whilst, at the same time, steam was being raised by 
the heat generated in the ordinary course of working. 
It is satisfactory to know that the advantages fol- 
lowing the destruction of refuse by fire are becoming 
more widely recognised, and that the Horsfall Com- 
pany have, since our description appeared, erected 
quite a large number of destructor cells for various 
municipal authorities, both in this country and abroad, 
whilst destructors have largely been erected by other 


rms. 

The Oldham destructors are of what is known as the 
single-row type, but since that date a new arrangement 
has been introduced by the Leeds company which 
possesses special advantages, and is, from some points 
of view, an improvement on the original design. In 
Figs. 1 to 6 on the next page, we give illustrations 
of this new form of furnace, which, it will be seen 
by reference to our former illustrations, differs 
somewhat widely in general arrangement from the 
Oldham installation. Besides this there are certain 
improvements in detail that are not without 
interest. 

The destructors we now illustrate are at Brad- 
ford, and form an important example of this 
modern branch of engineering. Fig. 1 is a section 
through the furnaces; Fig. 2 is a plan at grate 
bar level; Fig. 3 is a plan at ashpit level; Fig. 4 
is a front elevation ; pe Figs. 5 and 6 are further 
sectional plans. It should be stated that for some 
years past the Bradford Corporation have destroyed 
practically the whole of the town refuse by fire. The 
cells originally erected were on another plan, and there 
were in all in different parts of the town 35 cells in 
work. The improvements made by the Horsfall Com- 

y have resulted in much better work being done, 
and although the original furnaces were fitted with 
** fume cremators ” as well as Horsfall’s forced draught 
apparatus, it was decided by the Corporation of Brad- 
ford acting under the advice of Mr. J. H. Cox, the 








borough engineer, to pull down the 12 original cells at 











the Hammerton-street Works, and erect in their 
lace 12 of the improved Horsfall cells. The heat 
rom the original furnaces was used to raise steam 
in two multitubular boilers; the products of 
— being carried off by a tall chimney 
stalk. 

The destructor plant being divided into two blocks 
of six cells each, it was decided to rebuild one block, 
in the first instance, while continuing the work of 
the other. Six of the new furnaces have now been at 
work for close upon 12 months, and six.of them for 
about five months. Very greatly improved results 
have been obtained, and the report of a test which 
we append shows what these furnaces are capable 
of doing in ordinary work. They are now burning 
130 tons of muck daily, two shifts of men being em- 
ployed working 12 hours each, and there being six 
men to each shift, one on the deck of each block of 
furnaces engaged in charging the furnaces, and two 
below to each block, stoking and clinkering. The total 
cost of labour in the operation of the furnaces amounts 
to only 5}d. per ton. The temperatures are very high, 
amounting to probably 1700 deg. Fahr. in the main 
flue, and after passing through the boilers, the gases 
average about 900 deg. Fahr. at the chimney base, 
Unfortunately, no opportunity has as yet arisen for 
the full utilisation of the large power available, as 
there are no electricity works, pumping stations, or 
other Corporation undertakings requiring power in 
the immediate neighbourhood. The steam is, how- 
ever, used in a small manure factory for manufacturing 
a fertiliser from fish waste, for driving the electric 
light plant for lighting the works, the yard, the 
manager’s house, and also for driving three large 
mortar mills and clinker-crushing apparatus for deal- 
ing with the residuals from the furnace. The whole 
of the power required for this purpose, however, 
represents only a small proportion of that available 
from the waste gases. 

It is a striking feature at Hammerton-street that the 
whole of the residuals are treated and sold, a portion 
of the clinker and fine ash being converted into mortar 
by grinding it with lime on the works, when it 
readily sells at 5s. and 6s. per ton respectively, accord- 
ing to quality. The remaining portion of the clinker 
is broken in a clinker crusher and sized by means of 
mechanical screening apparatus, and the whole of it 
is disposed of, for Corporation works and also to 
builders and others, who buy it, and cart it away as 
fast as it can be produced. The fact that the whole 
of the clinker is used in this manner is good evidence 
of its hard and clean quality. 

The refuse being dealt with is of a rather offensive 
character, and includes a large amount of vegetable 
stuff from the markets, but it is reported that no difi- 
culty whatever is experienced in dealing with it, 
whilst the chimney is said to be generally so clear of 
any visible gases or smoke that persons passing the 
works find it difficult to tell whether the plant is in 
operation or not. This statement is fully borne out 
by our own experience with the Oldham cells. 

The feeding apparatus is of special design and con- 
sists of a pit or feeding hole common to two furnaces 
and having a flat bottom or feed table. It will be 
seen by a reference to Figs. 1 and 2 that if this 
feeding pit is merely filled by means of a shovel, the 
refuse will not fall into the furnace, but will simply 
pile itself up and choke the openings so as to seal 
the furnace, unless a cover plate, or door, were fitted, 
an arrangement which would be very inconvenient on 
the deck of such a furnace. If, on the other hand, it is 
desired to fill the furnace, this is done very readily by 
pushing the refuse off the table into the hole on one 
side or other, according to which furnace it is desired 
to charge. This is done with a suitable iron prong. 
The refuse on being first put into the furnace lies on & 
drying hearth forming the back of the furnace, under 
which the-main ftue This arrangement insures 
that any heat radiating from the main flue is expended 
in drying the refuse at the back ready for being drawn 
on to the fire itself. The refuse is drawn on to the 
fire from the front or clinkering door of the furnace, by 
means of a long rake in the usual manner. 

A feature of the Horsfall furnace is that the exhaust 
aperture for the gases from the furnace is placed in the 
front and upper portion of the furnace arch, see Fig. 5. 
This insures, first, that all the fumes given off by the 
refuse drying at the back of the cell are caused to 
pass over the hottest part of the fire, and so cremated 
within the furnace itself, and without any extraneous 
fuel being employed. Further, the position of the 
outlet provides that a minimum of dust will escape 
from the furnaces, as the dust would have to rise 
about 5 ft. in the furnace before it could enter the 
flue. This evidently to a great extent accounts for 
the very clear chimney which is found at Hammerton- 
street. : 

An interesting feature of these furnaces is the 
arrangement for the blast, which differs somewhat 
from that at Oldham in that only two steam jet 
blowers are used for each block of six furnaces. — 
blowers suck their air supply from above the deck o' 
the furnace, thus tending to ventilate it and to draw 
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offensive smell generated by the refuse. The 
poaee f air and steam e delivered into air conduits 
formed at either side of the main flue in such a manner 
that any heat radiating from the side of the main flue 
warms the air for combustion, thus introducing an 
important regenerative principle in the destructor. 
The blowers being enclosed in a brick conduit the noise 
caused by the escaping steam is very effectually mufiled. 
These blast conduits communicate with the cast-iron 
side boxes which form a feature of the Horsfall fur- 
nace, the air supplied to each furnace being con- 
trolled by suitable valves worked from the front of 
the furnace. These side boxes or tuyeres form the 
sides of the furnace for 8 in. above the grate, and for 
about an equal depth below it, the whole of the air 
and steam for combustion i through them on 
its way to the ashpits. here are no air open- 
ings above the fire, the whole of the air being 
delivered into the ashpits ager gd along the 
whole side of the furnace. n this way a very 
rfect distribution of air in the ashpit is secured. 
he cast-iron side boxes are provided with renewable 
face-plates which are separate castings wedged up 
into position in a simple manner so that they may be 
very easily replaced when worn out. Up to now, 
however, even in the six furnaces which have been in 
use nearly 12 months, no face-plate has had to be re- 
newed. The side boxes have three important functions. 
First, they protect the side of the furnace from the 
action of the hot clinker which used to undermine the 
brickwork sides and allow the arch to fall long 
before it was really worn out. Secondly, they warm 
the air for combustion, which reaches the ashpits at a 
temperature of about 400 deg. Fahr. ; and, thirdly, 
they render it easier to clinker the furnace because 
the clinker cannot adhere to these cold side plates. 
Other features of the furnaces at Hammerton-street 
to which reference may be made, are the perforations 
in the concrete forming the deck of the furnaces, 
through which a slight current of air is drawn in 
order to keep the deck cool and to prevent the stewing 
of the refuse, which has been objected to in regard to 
some older destructors. 

The steel channels and -girders forming the stay- 
ing of the furnaces are of very heavy section. The tie 
bolts do not pass through the hot brickwork, but are 

laced at the top and underneath the furnace only. 
he clinkering doors are of an improved pattern, 
being somewhat similar to the furnace doors of plate 
reheating furnaces and other furnaces to be found in 
iron and steel works. The doors are formed of massive 
castings, and are lined at the back with firebricks, 
being raised and lowered by balance weights ina simple 
and effective manner. These doors present a compara- 
tively cool exterior, and have the further advantage 
that when opened they still present the cold side to the 
workman’s face. The old form of swing-up balance 
doors when opened, presented the hot baffle-plate, 
which radiated its full heat upon the workman, in addi- 
tion to which he was subjected to that of the fire 
itself. The doors give the full-way opening, thus 
rendering the operation of clinkering comparatively 
easy. Moreover, they do not shake the furnaces in 
opening and closing as the swing-up doors do. 
he ashpits, air conduits, and all other parts 
submitted to the action of the steam blowers, are lined 
throughout with glazed bricks set in Portland cement, 
thus offering a surface impervious to moisture. The 
steam jet eo themselves are of the Horsfall flat 
adjustable pattern, which give a high efficiency 
with ready means of adjustment to suit different rates 
of burning. 

The whole of the work has been carried out under the 
supervision of Mr. J. H. Cox, M. Inst. C.E., the city 
surveyor, and reflects the greatest credit upon him and 
his assistants ; and the plant, together with all the other 
destructors in Bradford; ‘is ander the management of 
Mr. J. M‘Taggart, whose supervision contributes very 
greatly to the success of the undertaking. To these 
two gentlemen is also due the credit of devising an 
improved patented form of clinker-crusher, which is 
already successfully at work at another destructor, and 
is about to be adopted at Hammerton-street. It is 
designed on the crushing roller principle, and does far 
more work at less cost than the old knapping-motion 
machine. They have also devised and patented a new 
system of getting the clinker away from the furnace 
by means of a special form of tipping-truck carried on 
an overhead railway, which is found exceedingly 
effective and economical, as the railway is removed 
from any danger of being blocked by pieces of clinker 
dropping from the barrows ; and it also enables the 
trucks to be swung close up to the furnace doors, from 
which the clinker is pulled directly into them. 

The contractors, as stated, were the Horsfall Fur- 
hace Syndicate, Limited, of Leeds. 

We print below the Table containing particulars of 
the test before referred to. The details are put for- 


ward as being a true record of a complete week’s work, 
Starting at midnight on Sunday, with the fires as they 
previous Saturday, and 20 lb. 
and working through until 9 p.m. 

Saturday, leaving fires banked 


n left on the 
Pressure of steam, 
on the following 





and boiler tubes cleaned, ready to resume on the 
Sunday night following. One ton of coke was used 
during the first four hours to raise steam, after which 
the fire was allowed to die out. Price of coke 2s. 6d. 
per ton. The whole of the water evaporated was 
measured through a Kennedy water meter fixed 
directly to the boiler. 


Bradford Installation—Tests of the ‘‘ Horsfall” 


Destructor. 
October 18 to 
, 1897. 
Number of cells... 6 
Type of cells Back to back 
Duration of test ... 141 hours 


... Unscreened midden 
and market refuse 


Nature of fuel 


Number of men employed, in- 
cluding boiler attendant : 7 

ages a: bss axe ... 4s. 8d. per day 

Total quantity of refuse burned 


721.280 lb, = 
322 tons 
Total quantity of refuse burned 
per cell per 24 hours ... ! 20,462 Ib, = 
9.13 tons 
Total quantity of refuse burned 
per hour, per cell aa ee 852.6 Ib. 
Total weight of water evapo- 
rated a =i ade se 523,000 ,, 
Total weight of water evapo- 
rated per hour ... = af 3,709 ,, 
Total weight of water evapo- 
rated per cell per hour ae 618 ,, 
Water evaporated per pound o 
refuse burned ... aca 725 4, 
Weight of clinker produced 205,460 lb. = 
91.72 tons 
. fine ash produced ... 13,401 lb. = 6 tons 
Total weight of residuals . 218,861 Ib. = 
97.723 tons 
Percentage . sea 30.3 
Steam — maintained (by 
recorder)... ae me ak 60 Ib. 
Temperature of feed water 50 deg. Fahr. 
Temperature of gases in main 
flue a nes ae ... 1800 ne 
Temperature of gases at chim- 
ney bottom ea ae .. 900 + 
Average air pressure (water . 
gauge)... ee see we § in. 
Total indicated horse-power per 
HOUR MEMO TDs: cis ass ee 185.45 
Total indicated horse-power per 
cell continuously e ad 30.91 
Indicated horse-power hours per 
ton burned a ae are 81 


Summary of Weights oy Refuse taken During Test. 


tons cwt. qrs. 
Left in pit to start with 140 0 
328 loads of ashpit refuse ... 290 5 0 
yee market refuse 16 18 0 
3 me trade refuse ... wed 015 2 
122 tradesmen’s carts averaging 
2 cwt. each... ssa ae ue 12 4 0 
334 2 2 
Less quantity left in pit 3.39 
322 0 0 
Average weight of one load of 
night soil ... ae a at ot. s 
Ave weight of one load of 
pores ol refuse... ee «re 0-1 2 


During the test the power generated was utilised in 
the following manner : 


tons cwt. qrs. 
Mortar made and sold, value 
267. 16s. 64d. ds sa we AE Ss 
Crushed clinker, value 18s., made 
and sold... as wea eae a 6G 
Fish guano manufactured ... 3.14 O 
Old tins, &c., sold ... ‘i SG. 0 


Whilst dealing with the 
mention may be made of the Hamburg installation. 
About half the population of this city is being served 
by the destructor, or, say roughly, 300,000 persons, 
and for the destruction of their refuse 36 Horsfall 
cells, each having 274 square feet of grate surface, 
have been erected. With these furnaces, which are 
fitted with the Horsfall steam jet, 11,000 lb. of 
refuse are burned per cell per 24 hours. We 
understand this is the largest destructor plant yet 
constructed, and it is more gratifying to us that the 
designs came from this country, as the Horsfall 
destructor was tested practically in regular work in 
competition with other designs before the Hambur 
authorities finally decided to adopt the Horsfa 
system. Weare informed that the installation has 
been most admirably carried out under the direction 
of Herr F. Andreas Meyer, the city engineer, who has 
taken a great interest in the work throughout, and 
has written a report on the subject from which these 
details are quoted. 

Among other places, the Horsfall destructor has 
recently been erected on a large scale at Edinburgh 
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and Norwich, whilst orders have been obtained by the 
company for Ashton-under-Lyne, Huddersfield, and 
Uddington near Glasgow; and also for Pembroke, 
and St. Luke’s Vestry in the Metropolis. In the 
latter case the Horsfall cells will supersede an earlier 
form of destructor which has been said to be a source 
of nuisance. 





SUBMARINE TELEGRAPH PROPERTY. 

Tue stability and value of submarine telegraph pro- 
perty is illustrated very clearly by the past year’s 
Pe of the Globe Telegraph and Trust Company, 
Limited. This concern was started some 26 years 
since, probably with the object of strengthening the 
prices current for the stocks and shares of some of the 
new and struggling submarine telegraph companies 
which had just been organised. The shares of the 
Eastern and Eastern Extension were then represented 
by shares in new and disjointed undertakings, and 
were floating at a more or less considerable discount ; 
now the same securities command heavy premiums 
In taking considerable blocks of shares off the market, 
the Globe Telegraph and Trust Company, no doubt, 
contributed materially to this happy change; but it 
has been still more attributable to the gradual absorp- 
tion of telegraph securities by that respectable section 
of the investing public which buys stocks and shares 
for the purpose of holding them from year to year and 
living neo the dividends accruing upon them. The 
Globe Telegraph and Trust Company, Limited, holds 
301,000/. preferred ordinary stock and 80,000/. de- 
ferred ordinary stock of the Anglo-American Telegraph 
Company, Limited ; 6268 100-dol. shares in the Ameri- 
can Telegraph and Cable Company ; 26,087/. 10/. shares 
in the Brazilian Submarine , A boemc Company, 
Limited ; 96,208 ordinary 107. shares in the Eastern 
Telegraph re Limited ; 55,717 ordinary 10/. 
shares in the Eastern Extension, Australasia, 
and China a Company, Limited; as well 
as important holdings in many other telegraph and 
cable companies. The cost of this great mass of 
securities was 3,253,645/. 14s. 1ld. and the revenue 
derived from them in 1897-8 was 201,765/. 1s. 5d., 
showing an average return of 6.20 per cent. per 
annum. The Glo Telegraph and Trust Com- 
pany has three investments from which it derives 
no return; these are 20 shares in the Paris and 
New York ———— Company, 4190 shares in 
the West African Telegraph Company, Limited, and 
3700 shares in the West Coast of America Telegraph 
oe Limited. The company’s other investments 
are all more or less renumerative, the return obtained 
ranging from 3/. 7s. 9d. per cent. per annum in the 
case of the 10 per cent. preference shares in the Direct 
Spanish Telegraph Company, Limited, to 11/. 3s. 8d. 

r cent. per annum in the case of the shares in the 
te net se Telegraph Company, Limited. The 
backbone of the Globe Telegraph and Trust Com- 
pany “ue, however, to its large investment 
in the shares of the Eastern Telegraph Company, 
Limited, and the Eastern Extension, Australasia, 
and China Telegraph Company, Limited, the first 
of these investments —— yielded a revenue of 
67,1617. 13s. 7d. last year, while the second produced 
a revenue of 39,099. 19s. ld. The amount derived by 
the Globe Telegraph and Trust Company last year 
from its holdings in the Anglo-American Telegraph 
Company, Limited, was 20,222/. 12s. 8d.; the shares in 
the Brazilian Submarine Telegraph Company, Limited, 
also yielded a return of 18,020/. 18s.; while 11,7277. 10s. 
was received in dividends upon the shares held in the 
Indo-European Telegraph Company, Limited. The 
Globe Telegraph and Trust Company varied its invest- 
ments, to some extent, last year. The investment in 
the stocks of the Anglo-American Telegraph Com- 


§ Pony was brought down from 621,566/. 0s. 2d. to 
1 


,869/. 7s. 6d. On the other hand, the company’s 
investment in the shares of the Brazilian Submarine 
Telegraph Company, Limited, was increased from 
7 “500, 5s. to 264,594/. 18s. 6d.; that in the 
shares of the Central and South American Tele- 
graph Company from 58,2007. 11s. 2d. to 90,8738/. 16s. 3d.; 
and that in the shares of the Eastern Telegraph 
Company, Limited, from 978,624/. 11s. lid to 
990,661/. 10s. The holding in the Eastern Exten- 
sion, Australasia, and China Telegraph Company, 
Limited, remained about stationary during the past 
12 months; it was brought down, however, from 
574,092/. 12s, 1d. to 571,528/. 3s. 7d. The investment 
in the Telegraph Construction and Maintenance Com- 
pany, Limited, has remained the same for the last 
two years, viz., 131,662/. lls. 4d. The holding in the 
Submarine Cables Trust has been ino from 
85,212/. 6s. 3d. to 90,589/. 16s. 11d. 

To summarise, the amount of the company’s 
investments was brought down in 1897-8 to 
3,253,645/. 14s. 1ld., as compared with 3,406,816/. 
5s. 7d. in 1896-7. While the invested capital was 
thus reduced to the extent of 153,169/. 10s. 8d., 
the revenue of the company was increased from 
190,983/. 7s. 6d. in 1896-7 to 201,765/. 1s, 6d, 





in 1897-8, the result being that the dividend upon 
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HORSFALL DESTRUCTOR AT BRADFORD. 
CONSTRUCTED BY THE HORSFALL FURNACE SYNDICATE, LIMITED, LEEDS. 


(For Description, see Page 200.) 
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Globe Tele raph and Trust Company ordinary shares | ments was to spread its capital over a larger and more pany still lies, however, as we have already observed, 
was carried from 4} per cent. per annum in 1896-7 to | diversified area, so that the undertaking may not be|in its heavy holdings in the Eastern Telegraph Com- 
54 per cent. per annum in 1897-8. The object of the | solely dependent upon three or four large concerns. | pany, Limited, and the Eastern Extension, Austral- 
directors in changing some of the company’s invest- | The strength of the Globe Telegraph aud Trust Com-| asia, and China Telegraph Company, Limited. The 
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plus market value of these holdings is no less than 
1,170,000/., in round figures,; and as telegraph 
securities gradually find more favour with the general 
investing public, it is possible that this value may 
be carried still further. 





STEAM DYNAMO OF 180 INDICATED 
HORSE-POWER. 

WE illustrate on this page a steam dynamo con- 
structed by Messrs. Ernest Scott and Mountain, 
Limited, of the Close Works, Newcastle-on-Tyne. 
The engine is of the compound double-acting type, 
with high-pressure cylinder 104 in. in diameter, low- 
pressure cylinder 18 in. in diameter, by 10 in. stroke, 
and is constructed to run at a speed of 380 revolutions 
per minute. The engine is fitted with forced lubrica- 
tion, the oil being pumped under pressure through all 
bearings, and is therefore capable of running noise- 
lessly and satisfactorily for long periods. The speed 
of the engine is controlled by powerful governors 
attached to the outer end of the crankshaft, and work- 
ing direct on to an equilibrium throttle valve, with 
suitable means whereby the speed can be adjusted 
whilst running. The plant was supplied to give 180 
horse-power indicated, with a steam pressure of 140 lb. 
to 150 1b. per square inch. The dynamo is of Scott 
and Mountain’s improved type, with drum bar arma- 
ture, the armature being wound with conductors in 
parallel, and constrocted to give an output of 1500 
amperes at an electromotive force of 65 volts at a 
speed of 380 revolutions per minute. During the test 
this current was considerably exceeded, and the 
machine ran — and satisfactorily in every 
respect. The ¢ fem Bed is bolted, as shown, to the 
engine bed, and being made in halves, can be readily 
got into position. 

Messrs. Scott and Mountain are, we understand, 
now making a speciality of machinery of this descrip- 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 28. 

Tue month has been disappointing to wholesalers 
and large producers of iron and steel. Market con- 
ditions remain about the same. Autumn trade opens 
up slowly. Consumers, asa rule, prefer to be cautious. 
Pig-iron makers are restricting production, and a few 
strong holders are quoting higher prices but not getting 
them. The larger consumers are, in many cases, 

rovided until October, some later, under contracts. 

outhern irons sold well last week in Chicago markets. 
Some Western Pennsylvania furnaces are to be re- 
modelled and increased in capacity to produce 500 
tons a day. Billets have declined 50 cents under 
the heavy production and halting demand. Fifty 
thousand tons were quickly contracted for at the 
drop and more big orders are coming. New mills to 
roll steel bars are to be erected at Pittsburg. Bar- 
iron consumption is increasing in car shops. Sheet 
mills continue to gather in business. Pipes and 
tubes are active, and the demand for merchant 
steel is. again seen, — for material used 
in the agricultural States. late and structural 
material is being ordered daily, and prices range from 
1} to 14 cents per pound. ills are crowded, and 
there is a great deal of work in sight not yet put under 
contract. Steel rails continue quiet, though it is 
known there are several companies about ready to 
cover extensive repairing requirements. There is a 
temporary lull in business, a Midsummer dullness, 
but it will soon go, and autumn business will be heavy 
and more profitable than for many seasons. There are 
rumours of rolling mill extensions and alterations which 
should only be attempted under very healthy con- 
ditions. Shipbuilding work threatens to get beyond 
control of American yards. The railroad companies 
will be large buyers of equipments from this date. 


August 4. 
During the last few days greater activity has deve. 
loped in the plate and structural iron and _ steel 
mills. The East River bridge, Government build- 
ings, railroad offices, bridge work, shipyard work, and 
ordinary engineering requirements are all calling for 
material which will be wanted as soon as it can be 
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made. Prices for early delivery plates and shapes 
have hardened, and the probability of an advance is 
generally spoken of among agents and m ers of 
mills. Salesmen and seekers after work are finding 
inviting opportunities and possibilities for big work, 
and should the pressure become much greater, prices 
will advance 2.00 dols, a ton. There are also new and 
urgent requirements for gas-pipe lines, aggregating 
some 200 miles, in which 10-in. pipe figures. The 
placing of these orders will grote) be followed soon 
by an advance on sizes of pipe most generally wanted. 
Sales of 1000-ton lots of iron skelp are made at 
Pittsburg at 1.05 dol. Large contracts for billets 
have been placed, large purchases having ‘been made 
by leading wire interests. Bessemer pig has been - 
purchased in large blocks, but without any advance in 
prices. Orders for 20,000 tons of steel rails for Japan 
and Russia have been placed. Orders for steel billets 
for English delivery have been Bar, sheet, 
and merchant mills are all receiving a good run of 
orders. Within a week a much more hopeful con- 
dition has arisen, The improvement in ig iron has 
been mainly in pig going into steel. tr © present 
quotations for foundry and forge are liable to advance 
as soon as normal conditions in those branches return. 
The American iron trade is drifting into a critical con- 
dition, when sudden demands and sudden advances are 
probable, 








Water Suppiy or Lincotn.—Mr. J. H. Teague has 
been appointed water-works engineer to the Lincoln 
Town Council, at a salary of 250/. per annum. Mr. 
Teague’s father occupied a similar position at Lincoln for 
many years, . 





More Attantic SteAMERS.— The Holland-America 
Line has ordered two fine new twin-screw steamers of 12,000 
tons each, for its Trans- Atlanticservice. Thenew vessels 
will be 550 ft. long by 62 ft. beam and 44 ft. bore Ra a 
8 of 18 knots perhour. They are to be ready by 1900. 

ne will be built by Messrs. land and Wolff, at 
Belfast, and the other by Blohm and Voss, at Hamburg. 
The company has already two similar twin-screw steamers 
building, one of which, the Statendam, is due to sail for 
New York, August 25, while the other, the Rundam, will 
be finished next year: 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was exceedingly 
quiet last Thursday forenoon, not over 5000 tons of iron 
being dealt in. The tone, however, was hard. Scotch 
iron advanced 1d. per ton. Practically nothing was 
done at the afternoon market, and Scotch iron lost one- 
half of the forenoon gain. The settlement prices were: 
Scotch iron, 46s. 6d. per ton; Cleveland, 40s. 9d.; Cum- 
berland and Middlesbrough hematite pig iron, 51s. 9d. 
and 51s. 6d. per ton respectively. e turnover of 
all kinds of pig iron on Friday forenoon did not 
exceed 5000 tons, but the tone kept fairly steady. 
Scotch warrant iron changed hands at the last price, 
46s. 6d. per ton, and Cumberland hematite iron 
was done at 5ls. 84d. per ton, leaving off at 51s. 8d. 
buyers. In the afternoon the tone was barely steady 
owing toa renewal of ‘‘ bear” transactions, and the turn- 
over amounted to about 10,000 tons, the settlement prices 
being: 463. 6d., 40s. 9d., 51s. 9d., and 51s. 6d. per ton. 
About 7000 tons were dealt in on Monday forenoon, when 
the tone was steady, and at the close Scotch iron showed 
a rise of 1d. per ton. Cleveland also made 1d. advance. 
The markets were very quiet during the afternoon, 
and the price of Scotch gave vd 3d. per ton. The closing 
settlement prices were 46s. 6d., 40s. 104d., 51s. 104d., 
and 51s. 6d. per ton. Tuesday’s forenoon market was idle, 
yet steady in tone, and about 10,000 tons changed hands 
at unaltered prices. Little was done in the afternoon, 
but the price was firm, and Scotch advanced 4d, per ton. 
The settlement prices were 463. 7}d., 41s., 51s. 104d., 
and 51s. 6d. per ton. Dealing this forenoon was quiet. 
It was calculated that 15,000 tons of iron were sold. 
Some covering was engaged in, and the price of Scotch 
rose 1d. per ton. In the afternoon the market remained 
firm, and Scotch rose another 4d. per ton. The settle- 
ment prices were 47s., 41s., 52s., and 51s. 74d. per 
ton. ‘The following are the quotations for No. 1 
special brands of makers’ iron: Clyde and Calder, 
5ls. 6d. per ton; Gartsherrie, 51s. 9d.; Summerlee, 
52s. 3d.; Coltness, out of the market—the foregoing all 
shipped at Glasgow; Glengarnuck (ship at Ard- 
rossan), 50s. 9d.; Shotts (shipped at Leith), 52s. 6d. ; 
Carron (shipped at Grangemouth), 52s. per ton. The 
business to a great extent has been of an “‘option” cha- 
racter between members of the “‘ring,” outside specula- 
tors taking practically no interest in the market, but 
being rather inclined to sell as their prompts became due. 
Consumers continue to buy to a moderate extent in view 
of the generally good prospects, and are covering their 
requirements. The number of furnaces in blast is still 81, 
as compared with 79 at this time last year. There is a 
ittle change in the relative number of furnaces makin 
ordinary and hematite pig iron. The demand for Scote 
hematite pig iron on the part of consumers has been 
brisk, and prices are again somewhat higher, merchants 
quoting 55s. 3d. to 55s. 6d. per ton for delivery in trucks 
at steel works. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 327,065 tons 
yesterday afternoon, against 327,298 tons yesterday week, 
thus showing a reduetion, amounting for the week, to 233 
tons. 


Finished Iron and Steel.—A meeting of the West of 
Scotland steel makers has been held this week, at which 
it was resolved to advance the price 5s. per ton on 
boiler-plates, the price of which is now 6/. 15s. per ton. 
Ship-plates and angles are also advanced in price. All- 


round prices are said to be quite 20s. higher than they 
were a year , and they are the best quotations 
which the trade have realised for years. Order- 


books all round are well filled, inquiries are on a 
liberal scale, and the outlook for the next twelve months 
is such as probably was never before witnessed in the in- 
dustrial position of the West of Scotland. In the finished 
iron trade it has been agreed to give the workmen an ad- 
vance of 2h per cent. to millmen and 3d. per ton to 
puddlers, the rise to come into force at once. The trade 
1s in a strong position. 


Sulphate of Ammonia.—Sulphate of ammonia has been 
again done at 9/. 12s. 6d. per ton on spot, and is very 
firm there ; and it is more assured and hopeful for many 
reasons, 


Glasgow Co wd Market.—There was nothing done in 
copper last i 1ursday forenoon, but the price rallied 
3s. Yd. per ton. Copper was also dull at the afternoon 
meeting of the market, and the price fell 1s. 3d. per ton. 
The metal was not dealt in on Friday forenoon, but was 
quoted 2s, 6d. per ton higher at 50/. 5s. per ton buyers 
cash, and 50/. lls. 3d. per ton three months. At the 
morning meeting of the market on Monday 75 tuns were 
bought, and the price made 3s. 9d. per ton. No pur- 
chases were made in the afternoon, nor was any change 
made in prices. Copper was quite idle yesterday forenoon, 
and was quoted 3s. 9d. per ten up at 50/. 15s. per ton, and 
51/. 1s. 3d. three months. In the afternoon 100 tons were 
dealt in and the quotations finished up 5s. per ton on the 
day. Copper was idle this forenoon, but there was an 
advance of 3s. 9d. per ton, and in the afternoon it ad- 
vanced another 1s, 3d. per ton. 


New Shipbuilding Contracts.—Messrs. J. and G. Thom- 
son, the Clydebank Engineering and Shipbuilding Com- 
pany, Limited, have secured the contract for one of the 
two first-class cruisers recently tendered for, and which it 
was at first stated had been placed at Newcastle. The 
vessels, it may be remembered, are to be an improvement 
on the Cressy class, and are to have a apes of 21 knots 

r hour.—Messrs. Taylor and Mitchell, the new ship- 

uilding firm at Greenock, have contracted to build a steel 
screw steamer for Mr. J. M‘Causland, Portaferry, Belfast. 
She is intended for cargo and salvage 
strongly constructed and furnished with all the latest 


purposes, and will be | pressing 


appliances. This is the second contract secured by the new 
firm, who, by the way, have got up steam within the past 
few days.—The Irvine Shipbuilding and Engineering 
Com , Limited, have contracted with Messrs. J. and 
P. atine. of Glasgow, to build a cargo steamer of 
800 tons carrying capacity for their general coasting trade. 
The new steamer will be smaller in equipment to the 
steamer Hector, recently launched from the Irvine yard 
for the same owners. 


Appointment by the Highland Railway Company.—At 
their meeting held this day week, the directors of the 
Highland Railway Company appointed Mr. Alexander 
Newlands, assistant engineer, in place of Mr. Batchen, 
who has joined the Irish Board of Works. 


Glasgow Pipe-Founding Trade.—This branch of the 
iron trades, which gives employment to about 3000 work- 
men in Glasgow, is just now turning out pipes for all 
parts of the world—Africa, India, and Japan—at the rate 
of about 500 tons per day. The industry is about as busy 
as it can well be. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mr. W. H. Crowley.—The death occurred on the 4th 
inst. of Mr. William Henry Crowley at his residence, 
Oakbourne, Sheffield, at the age of 60. Although he had 
been in failing health for some years, he continued to 
attend to business until a few days of his death. Mr. 
Crowley’s father came to Sheffield from Birmingham, 
and after serving an apprenticeship to a firm of merchants 
and manufacturers, he began business for himself, and 
laid the foundation of the extensive establishment now 
carried on at Meadow Hall, near Sheffield. The deceased 
went to the works on leaving school, and by going through 
all the departments gained a thorough knowledge of both 
the manufacturing and commercial sides of the business, 
He had been for many years at_ the head of the firm of 
Messrs. John Crowley and Co., and devoted all his 
energies to its success, never once, for more than twenty 

ears, taking a holiday. He found his pleasure in his 
ous surrounded by flowers, pictures, china, and ol 
silver, of all of which he almost unique col- 
lections. He leaves a widow and one son. 


The Coal Trade with Hull.—The coal trade with Hull 
last month was much larger than the average, and the 
figures reached established a record. Not before in any 
one month had so large a tonnage been forwarded ; and 
not in any seven months had the tonnage of the present 
year been equalled. The weight of coal sent last month 
was 373,328 tons, as compared with 276,928 tons in July, 
1897. In the seven months there were sent 1,837,658 
tons, as compared with 1,456,016 tons in the same period 
last year. The previous largest tonnage sent in any one 
month was in June last, when it reached 314,448 tons, or 
nearly 60,000 tons less than was sent last month. The 
increase was shared both by the exports coastwise and to 
foreign countries, and it was largely due to the Welsh 
strike. The ordinary customers of the port of Hull are 
not taking more coal than usual. Egypt, which did not 
take a ton of coal from Hull in 1897, last month took 
39,805 tons, and in the last three months 85,185 tons; 
Malta has taken this year 15,395 tons, inst none last 
sod ; and there have been large increases in the — to 

taly and South America. On the other hand Russia, 
Norway, and Sweden have taken each about the same 
tonnage as in July last year. 


Wages in the Moulding Trade.—The wages question 
has again come to the front in the moulding trades at 
Sheffield, where they are already much higher than in 
neighbouring centres. As is well known, the demand for 
castings is unusually heavy, and the moulders are taking 
advan of the situation to ask for their wages to be 
ine from 38s. to 40s. per week. Some two years 
ago the men, who are well organised, and have plenty of 
funds, successfully struck for a reduction of one hour per 
week in their time. The employers have their present 
request under consideration. 


Steel and Iron.—A short time ago there were not 
wanting indications that the iron and steel trades were 
slackening ; but they have passed away, and now in all 
branches of both trades good business is being done. 
It is the experience of steel makers that manufacturers 
are buying much more freely of the best classes of steel, 
and prices have an upward tendency. There is still con- 
siderable difficulty in obtaining the best brands of Swedish 
material, but common qualities are plentiful. The demand 
for steel for cycle purposes has for many months been 
exceedingly quiet; but there is a slight improvement, 
and the impression prevails that heavy stocks laid in some 
time ago have been worked off, and the better orders will 
be coming in. There is a fair amount of buying going on 
in the iron trade, and a very distinct improvement is 
looked forward to in the autumn. Some of iron 
have already advanced in price, and the quotations now 
ttand as under: West coast hematite, 61s. 6d. to 62s. 6d. ; 
east coast ditto, 60s. to 61s. ; Lincolnshire No. 3 foundry, 
46s. to 46s. 6d.; forge ditto, 43s. 6d. to 44s.; rbyshire 
No. 3foundry, 47s. to 47s. 6d. ; forge ditto, 43s. to 43s 6d.; 
bars, 6/, to 6/. 5s. ; sheets, 7/. to 7/. 10s. In the lighter 
industries makers of all kinds of tools are well employed ; 
but in the cutlery and plating trades business is generally 
ae Attention is being given to preparing new patterns 
or next season. 


Coal and Coke.—There is no falling off in the demand 
for all kinds of coal and coke. Steam coal and slacks are 
selling well, and for the time of year there is a fair busi- 
ness | done in house coal. deal of the 
lemand is, no doubt, owing to the Welsh dis. 








pute and the strike of pit lads; as the pits that are run- 





id | industry. 


ning are making five and even six days a week. For 
coke there is a well-sustained demand, and prices stil] 
show an upward tendency. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Trade. — Yesterday there wag 
only a thin attendance on ’Change, but the market 
was again very cheerful in tone and business was 
pretty brisk. Inquiries, both for early and for. 
ward delivery, were numerous, but sellers displayed 
little inclination to enter into contracts far ahead, 
deeming it prudent to wait awhile, as they anticipate 
further advances in quotations. No. 3 g.m.b. Cleveland 
pig iron changed hands at 41s. for prompt f.o.b. delivery, 
and buyers were ready enough to pay that figure. Sellers 
ed up to 41s. 3d., and in some cases they realised it, 
Buyers would willingly have paid the latter quotation for 
autumn delivery. o. 4 foundry was 40s., and grey forge 
38s. 6d. to 38s. 9d. Middlesbrough warrants opened at 
40s. 10d., and closed steady at 40s. 94d. cash buyers, 
East coast hematite pig iron was in pretty good request, 
and quotations ranged from 51s. 6d. to 52s. for early de- 
livery of Nos. 1, 2, and 3. Middlesbrough hematite war. 
rants were steady at 51s. 3d. cash buyers. Spanish ore 
was a little cheaper owing to the plentiful supply and 
the easing of freights. ubio was 14s. ex-ship Tees, 
It was reported that steps were being taken to 
induce ths Spanish Government to abolish the tax 
on ore. The general condition of the pig-iron 
trade must be described as satisfactory, for the output is 
age well taken up; and almost everybody interested 
in the industry speaks very any cosy A of the future, 
Shipments so far this month are even heavier than was 
anticipated, and they promise to be well above an 
August average. Deliveries to foreign ports are very 
good, but the heaviest clearances are to Scotland. It is 
understood that large quantities have yet to be shipped, 


Manufactured Iron and Steel.— There is very great 
activity in these two important branches of the staple 
ucers of nearly all descriptions report 
that they are full of work, and, in fact, some firms are so 
busy, and are booked so well ahead, that they are not 
disposed to enter into new contracts at current rates. 
Quotations all round are very firm, and a hopeful view 
is taken of the future. Perhaps the greatest firm- 
ness is shown in steel shipbuilding material, which 
is in good request, and can hardly be delivered fast 
enough. The following are now the market rates: 
Common iron bars, 5l. 7s. 6d. to 5. 10s.; best bars, 
5l. 17s. 6d. to 6l.; iron ship-plates, 52. 15s. ; iron ship- 
angles, 5/. 10s. ; steel ship-plates, 62. to 6/. 2s. 6d. ; and 
steel ship-angles, 5/. 15s.—all less the customary 2 per 
cent. discount for cash. Rails are steady, with little 
alteration. Heavy sections can still be bought at about 
41, 12s, 6d. net at works. 


The Consett Iron Company.—At the annual meeting of 
the Consett Iron Company, Sir David Dale, Bart., who 
presided, pointed out that the year just ended had proved 
a productive and profitable one. The report was adopted ; 
the dividend therein recommended—making 20 per cent. 
for the year—was declared and the retiring directors and 
auditors were re-elected. 


The Coal and Coke Trade.—Most classes of fuel are in 
pretty good demand and the supply is not over plentiful. 

he consequenee is that quotations are very firm. High 
prices continue to be realised for bunker coal. The local 
consumption of coke is very heavy, and up to 14s. 6d. is 
named for good blast-furnace qualities delivered at Cleve- 
land works. 








NOTES FROM THE SOUTH-WEST. 

Great Western Railway.—The ie Tonay taper’ of the 
directors of the Great Western Railway Company states 
that the receipts in the first half of 1898 amounted to 
4,568,188/., against 4,628,585/. in the corresponding half 
of last year, showing a net decrease of 60,397/. The 
working expenses amounted to 2,871,387/., against 
2,681,895/., an increase of 189,492. ‘The balance avail- 
able for dividend among the proprietors of ordinary 
stock, after the payment of dividends on the guaranteed 
and preference stocks, and other fixed charges, 18 
os . The — Pag i | in hand ve made 
g progress during the -year, notably the con- 
struction of the South Wales and Bristol Direct 
line, the East Usk line, and the doubling of the 
Ely Valley line, while contracts have been let for 
the widening of a further portion of the Monmouthshire 
Railway. An agreement been entered into with 
the North Pembrokeshire and Fishguard Railway Com- 

ny, which provides for the working by the Great 


estern Railway Company at 70 per cent. of the gross 
receipts of the wadertaking of the North Pembrokeshire 
and Fishguard Railway Company, which is complete and 


open for traffic between Clynderwen and Letterston, and 
is in course of construction from the latter place to Good- 
wick, near Fishguard. During the half-year 15,563/. has 
been expended on widening the line between Newport 
and Cardiff, 87342. on doubling the Ely Valley line, 
63491. on widening portions of the Monmouthshire line, 
833%. on the Pembroke and Tenby line, and 4065/. on 
engine and apron, ateiguese at Cardiff and Plymouth. New 
sidings have also been provided at Swansea. 


Llanelly.—Some time since the ej angel of the Llanell 
Harbour pe 2 > ee asked pe eT ok 
the progress le with the construction of the ne 

Me. euler replied in the negative, and he added = 
he had made representations to the contractor on the 





matter. Since then a large steam navvy has been brought 
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and has done a good deal of work. The 
urchase of a 
to work coal 


i ration, me 
SKaowiiesioners are negotiating for the 
bucket dredger. A new company forme 
at Cwmback is meeting with success. 

Building Sheds at Mutton Cove.—Messrs. Hill and 
Lester, who are enlarging No. 3 dock at Devonport, 
have been invited to tender for the conversion of two 
building sheds at Mutton Cove into an open slip capable 
of taking the keel of a line-of-battle ship. 


Port Talbot Railway and Docks Company.—The half- 
yearly report of the directors of this company states that 
the net revenue for the past six months was sufficient to 

the interest on the amount called up on the preference 


ee and to carry forward a balance of 1051/. 11s. 3d. | ¢ 


e directors regret that owing to the dock not_being 
pind" by the contract time (March 12, 1898), the 
company has lost a considerable amount of traffic both 
for the railway and dock, and considerable delay has also 
taken place in dredging operations. Under the terms of 
the contract, a penalty is payable by the contractors owing 
to the default. The new dock has been filled with water, 
the removal of the dams is being proceeded with, and it 
ig anticipated that shipping will be admitted in the 
course of the next two months. Progress with the south 
pier has been much more satisfactory during the last few 
months, and with a continuance of fine weather, it is 
hoped that the pier may reach completion by next spring. 
The Ogmore Valley Extension Railway and the Sout 
Wales Mineral Junction Railway are approaching com- 
pletion. 

South Wales Mineral Railway.—The half-yearly meet- 
ing of the South Wales Mineral Railwa; mpany was 
held on Thursday. Mr. G. A. Ste. C. Rose , who pre- 
sided, explained that the line was still being worked by 
the Glyncorrwg Colliery Company, and that the railway 
was still in the hands of the receiver appointed by the 
High Court. The balance to the debit of revenue had 
increased to 5310. 4s. 11d. 


Boiler Tubes for the ‘‘ Rocket.”—The engineering staff 
at Keyham have completed the manufacture of a new set 
of boiler tubes for the torpedo-boat destroyer Rocket, on 
the North America station. The new tubes, together 
with some new machinery, will be sent out to Bermuda to 
be placed on board. 


Gunboats of a New Type.—The four gunboats, Bramble 
and Britomart, building by Messrs. Potter and Co., 
Liverpool, and the Dwarf and Thistle, oe by the 
London and Glasgow Shipbuilding Company, Glasgow, 
are to be sent to Devonport for their steam trials, and are 
to be got ready for sea after they leave the builders. As 
they were only recently laid down, they are not expected 
at Devonport until early next year. They are of anew 
type, the only gunboats resembling them in any way 
being those of the Lapwing type, which were built about 
10 years since, The Bramble class will have a length of 
180 ft., and a breadth of 33 ft., and witha mean load 
draught of 8 ft., they will have a displacement of 700 tons. 
They will each be fitted with water-tube boilers capable 
of driving their triple-expansion engines at 900 indicated 
horse-power with natural draught, and 1300 horse-power 
with forced draught. The armament will consist of two 
4-in. and four 12-pounder quick-firing guns, and two 
Maxim machine guns. Although the new gunboats are 
longer by 25 ft. and broader by 2 ft. than the Lapwing 
class, their draught is lighter by 4 ft., so that they are 
specially suited for service in rivers where navigation with 
vessels of ordinary draught is impossible. 

Cardiff.—Steam coal has ruled firm, and no material 
change is anticipated. The supply of household coal has 
somewhat increased, but the output still falls short of the 
requirements of consumption. The demand for coke has 
improved. Iron ore has been somewhat dull. 


The ‘*‘ Blonde.”—A set of water-tube boilers is to be 


supplied to the cruiser Blonde at Devonport. The work, 
including the refitting of the ship, will be carried out at 


an estimated cost of 25,0007. The new boilers alone will | 5 


cost 80007, 


Dowlais.—Operations at the Dowlais Iron and Steel 
Works have been greatly affected by the prolonged strike 
in the South Wales coal trade. On Friday evening the 
working staff was reduced by 150 men being paid off. 
Many men have left the town in order to obtain employ- 
ment elsewhere, 








MISCELLANEA. 

Messrs, PrrersEN, TaTe, AND Co., of Newcastle, 
having failed to establish a fast steamship service between 
Canada and England, the Dominion Government will 
shortly ask for new tenders for such a service. 


The Department of Science and Art has received in- 
formation, through the Foreign Office, of an Exhibition 
of Electrical Appliances to be held in Como next year in 
commemoration of the centenary of Volta’s discovery of 
the Electric Pile, 


For the convenience of passengers travelling to and 
from North ere Norway, Denmark, and Sweden, 
via Harwich and the Hook of Holland, arrangements 

ve been made for a dining-car to run between the Hook 
and Rheine, thus enabling passengers to breakfast and 
dine en route. By this service mgers leaving London 
in the evening arrive at Hamburg the rext afternoon, 


Berlin in th i i 
ei Ag e evening, and Copenhagen the following 


. The Sixtieth Annual Exhibition of the Royal Agricul- 
tag! Society will be held at Maidstone from June 19 
tts 23, 1899. Entries for implements should be made 
Defore Wednesday, March 15, though post entries will be 
Fecelved up to April 1. -Competitive trials of hop washers 





will be held, a prize of 50/. being offered for the most suc- 
cessful. Another prize of 20J. is offered for the best ma- 
chine for evaporating fruit and vegetables. Full par- 
ticulars can be obtained on application to the secretary at 
13, Hanover-square, London. W. 


We understand that the Corporation of Manchester 
have lately placed a large order for three-phase machi- 
nery with Messrs. Thomas Richardson and Sons, of 
Hartlepool, and Messrs. Brown, Boveri, and Co., of 

en, Switzerland. The order comprises rotary con- 
verters of an aggregate capacity of 1200 units -with 
three-phase static transformers of the same output, and 
also the necessary high and low tension switchboards for 
the control and regulation of the above. This machinery 
is required for the wer of electrical energy from the 
Municipal Electric Lighting Station in Dickinson-street 
to various outlying ur districts. Continuous current 
will be taken from the omnibus bars of the Central 
Station switchboard, and transformed by means of the 
rotary and static transformers to three-phase current at a 
tension of about 5000 volts. This will be distributed by 
means of high-tension triple-conductor cables to the 
different sub-stations, where it will again be converted 
into continuous current, and be distributed to the con- 
— on the three-wire system with 400 volts between 
the outers. 


The new Waterloo and City Railway, establishin 
underground connexion between Waterloo Station an 
the Mansion House, was opened for mger traffic on 
Monday, the first trains leaving each terminal station 
simultaneously at 8 a.m., and the lastat 10 p.m. The 
journey occupies about five minutes, and the trains run 
at short intervals throughout the day. There is only one 
class. The fares and season-ticket rates have been fixed 
as follow: Fares (to be paid at the turnstiles), single, 2d.; 
return, 3d. Season tickets: Twelve months, 3/. 10s.; six 
months, 1/. 16s.; three months, 19s. London and South- 
Western season tickets can be made available on the Water- 
loo and City Railway by the payment of the additional 
cha: mentioned. The Station at Waterloo is under- 
neath the London and South-Western Railway station, 
whence there are approaches from the north, south, and 
central platforms respectively, as also from the York-road 
and Waterloo-road. The City station is at the ion 
House, and, pending the completion of the works in pro- 

, the two entrances thereto will be in Walbrook 
adjoining the premises of the National Safe Deposit 
Company) and at the junction of Queen Victoria-street 
and the oer (opposite the establishment of Messrs. 
Mappin and Webb); but eventually there will be staircases 
in front of the Royal Exchange, the Bank of England, the 
Union Bank, and the Mansion House, connecting with 
the new public subway under all the crossings at 
that crowded centre of street traffic. In the first 
instance, at least, there is not to be any Sunday 
service on the Waterloo and City Railway, but in 
this, as also in other respects, experience may necessi- 
tate change. 


The members of the Leeds Association of Engineers 
on Wednesday, August 3, visited the Horwich workshops 
of the Lancashire and Yorkshire Railway Company. 
The visitors were conducted round the works by Mr. 
J. A. F, Aspinall and members of his staff. These works, 
the building of which was commenced in 1886, cover an 
area of 164 acres, the land enclosed being 96 acres. For 
the carriage of materials from the stores and of work to 
the several shops, 64 miles of tramway lines have been 
laid throughout the works, haulage being performed 
by small locomotives, the cylinders of which are 5 in. 
in diameter, with 6 in. stroke, and the wheels 16 in. 
in diameter. They work at a pressure of 170 lb. per 
square inch, their tractive force being about 1400 1b. In 
the erecting shops the visitors were shown locomotives 
which were being built from Mr. Aspinall’s designs. 
These included express passenger engines, goods engines, 
and radial tank engines. The weight of an express pas- 
— engine when loaded is 44 tons 16 cwt.; the weight 

f the tender 26 tons 2 cwt., and the capacity of water 
tank 1800 gallons. There are always about 200 engines 
in process of repair, and about three new ones on the 
average are turned out every fortnight. The life of a 
locomotive engine is said to be about 20 years. The 
whole of their electrical engineering is aiso done on 
the company’s works, and many of their cranes and 
other tools are driven by electric motors of their own 
construction. About 4000 workpeople are employed, and 
dining-rooms have been erected, providing accommoda- 
tion for 1100 men, who may live at a distance. The 
visitors, after being shown round, expressed their admira- 
tion, many of the processes of manufacture having been 
of = pore interest on account of their ingenuity, novelty, 
and speed. 

The report of the directors of the Manchester Ship 
Canal Company for the half-year ended June 30, states 
that the net outlay on capital account was 17,052/. The 
total expenditure on capital account amounted ‘to 
15,179,224/. The Ship Canal revenue receipts amounted 
to 106,695/., and the expenditure to 86,122/., leaving a 
credit of 20,5737. The profits of the Bridgwater depart- 
ment amounted to 21,7067. The balance carried to net 
revenue account was 42,279/., to which was added 3970/. 
for bankers’ interest, making a total credit for the half- 
year of 42,6697. The amount standing to the debit of the 


net revenue account was 707,035/. Interest for the half. | f 


year on the first and second mortgage debentures amount- 
ing to 44,7427. had been paid out of the net revenue and 
the accumulated revenue of the Bridgwater department. 
The interest due to the Manchester Corporation, 112,500/., 
was not paid, and the total amount owing to the veg, 
tion now is 731,250/. The net revenue from the Ship 
Canal portion of the undertaking amounted to 20,573/., 
as com with -a lo’s of 8941, ofi the corte- 





sponding period of 1897. The improvement was caused 
by incre earnings and reduced ex iture. The 
toll-paying merchandise over the Ship Canal 
during the half-year reached 1,173,880 tons, as com- 
with 957,210 tons in the first half of 1897. Sea- 
rne traffic showed an increase of 196,712 to 
mostly in low-class articles. Coal, which yield 
little revenue, showed an increase of 90,000 and 
grain imports showed an increase of 21,400 tons, and the 
tank oil trade had made a good beginning, 20,300 tons 
having been imported, although the installation was not 
complet High rates of freight interfered with the 
timber imports, and floods in Spain caused a serious fall- 
ing off in the fruit traffic. Timber was 11,000 tons less 
than last year. Freights having now declined to a much 
lower level, timber c ring been resumed, and it 
was ee that during the latter half of this year the im- 
ports of timber would be very om An extraordinary 
meeting will be held at the close of the half-yearly meet- 
ing, at which the shareholders will be invited to authorise 
the directors to borrow 100,000/. on the security of the 
company’s surplus lands, subject to the consent of the Cor- 
ration of Manchester. The consent of the Corporation 
ae been given to the borrowing of 50,000/. in the mean- 
ime. 


Mr. H. H. Campbell, the city surveyor of Canterbury, 
in one of the papers recently read before the Association 
of Municipal and County Engineers, advocates the use of 
tarred macadam as a material for road paving. He states 
that to secure the best results, the aggregate, which may 
be Kentish rag, flint, pit-gravel, or granite, must be 
heated to prepare it for the tar. This is best done in 
kilns ; but is also frequently effected by “‘ burning it” in 
heaps. In such cases about 12 in, of the aggregate 
are spread over a level surface, on the top of 
which is added a layer of 3 in. or 4 in. of coke and 
breeze together, with a little wood to start the fire. Over 
this more of the gate is piled to a height of 
5 ft., the combustible being fired as the last layers are 
added. About 54 bushels of coke are needed for 60 cubic 
yards of the ag te. The temperature of the stone 
when mixed with the tar should be just so hot that the 
hand can bear it with comfort. If lower, the tar binding 
will be so thick as to soften in hot weather, whilst if 
higher, the tar will be rendered brittle. Before mixing 
the hot stone is screened into three sizes of material, viz., 
f ents lin. to 2in, through, which are used for the 

y of the pavement ; secondly, those of lin. to} in., 
which form the intermediate coat; and finally, the smaller 
Py ae of in. to 4 in., which serve as the top dressing. 
In laying, the road is prepared by removing the old sur- 
face to a depth of 8 in., and then re-made with a layer of 
dry stone # in. thick, which is rolled smooth and brought 
to the proper camber. The composition is then 
laid on this to a depth of 3in. or 4 in., above which is 
added the intermediate coat of finer material to a thick- 
ness of # in., followed by a thin top dressing of the still 
finer stuff. Each layer is rolled separately after laying 
by a 10-ton roller. Granite screenings are strewed over 
the surface of the road and worked into it by the traffic. 
The laying should be done in fine weather only. 
Mr. Campbell’s practice is to use gas tar, which 
is boiled in 50-gallon_ kettles for three or four 
hours, a bucketful of pitch being then added, and 
the boiling continued for another half-hour. The 
tar needed cubic yard of the coarse te is 
about 8 gallons, whilst for the intermediate coat 
10 gallons are used per cubic yard, and 12 gallons for the 
top dressing. The cost of such a pavement is said to be 
about 4s, 6d. per square yard, and its life about seven 
years. About 2d. per square yard must be spent annually 
in maintenance, 





BELGIAN Briquetres.—The exports of briquettes from 
Belgium in the first half of this year were 204,661 ton 
as compared with 270,986 tons in the corresponding peri 
of 1897, and 234,195 tons in the corresponding period of 
1896. In these totals the exports to France figured for 
129,545 tons, 121,938 tons, and 100,269 tons respectively ; 
and those to Switzerland for 18,760 tons, 38,225 tons, and 
28,060 tons respectively. 





CaTALOGuES,—We have received from the Nottingham 
ogeenerng Company, Limited, of St, Albans’ a 
ford, niger am, a copy of their new catalogue o 
shafting and millwrights’ work generally. A feature of 
the ao is _ very SS aa of per which are 
arranged on a graduated sca @ price being propor- 
tionately lower the ter the —_ ordered — The 
Baldwin te a grad : ee elphia, gh a 
us a copy of a pamphle i eir system of elec- 
trical mine . —Messrs. Sooner and Chalmers, 
Limited, of Erith, Kent, have issued a new illustrated 
catalogue of steam boilers and accessories. The firm 
supply Cornish, Lancashire, multitubular, and water-tube 
boilers, each type being described in turn, and its prin- 
cipal features made clear by engravings. accessories 
include feed’ pum fil ‘condensers, and valves.— 
Messrs. J. H. Richardson, ape of Broad-street, 
Birmingham, have sent us a small catalogue dealing 
specially with their wooden split pulleys, which they 


supply in all ordinary diameters.—We have received 
rom the Blake and wles Steam Pump Works, of 
179, Queen’ Victoria-street, E.C., a copy of their cata- 


logue of power pumps for paper mills and pulp mills. 
The catalogue in’ question é very neatly and 
io compeny Lows male's weuekig: ot ae fahe be 
ie com: ve ea i air or 
marine pace A of the largest eek Sons for ae new 
Hamburg-American boat, now building, being each for 
engines of 17,000 horse-power: : 
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THIRTY-STOREY BUILDING AT PARK ROW, NEW YORK. 


MR. R, N, ROBERTSON, ARCHITECT; MR. NATHANIEL ROBERTS, ENGINEER. 


(For Description, see Page 200.) 
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PLATEWAYS IN LANCASHIRE. 

In the ’sixties and the ’seventies the scheme for 
the construction of a ship canal between Liverpool 
and Manchester always made its appearance in the 
Lancashire newspapers when trade was bad, and 
was as regularly forgotten when business revived. 
When the margin between the price of yarn and 
cloth, or between the price of cotton and yarn, was 
satisfactory, the cost of railway transport was negli- 


minimum, then the Manchester people rebelled at 
the charges of the railway companies, and dis- 
cussed methods of relief. Eventually the canal 
was made, very largely at the expense of the 
citizens of Manchester, and if it has not answered 
expectations, it has had the effect of causing a sub- 
stantial reduction in railway rates. Further, port 
and town dues have been lowered in Liverpool to 
meet competition, and, on the whole, the spin- 
ning and manufacturing interests of Lancashire have 
obtained very considerable relief. In spite of all 
concessions, however, contentment does not reign ; 
curiously, it is Liverpool that is now com- 
plaining of railway charges, although for many 
years the citizens jogged along quite contentedly 
when the charges were much higher than they 
now are. But even a vast Corporation like 
the Mersey Docks and Harbour Board cannot 
escape from competition, and it is now being 
found that modern ports, like Fleetwood, Barrow, 
Hull, Goole, and the like, can offer shipowners 
better terms than they can, especially when aided 
by benevolent treatment of the railway companies. 
This is just another example of the subject we 
lately treated under the title of ‘‘ Depreciation.” 
All engineering appliances, including docks, grow 
antiquated, and unable to support the stress of 
competition, and there is no doubt that many of 
the older Liverpool docks are gettiny into this con- 
dition. 

We do not suggest that Liverpool is on the wane. 
Its magnificent position, the completeness of its 
later extensions, and the ability of its citizens, en- 
tirely preclude such a state of affairs. But it is 
not making the progress that it should. Accord- 
ing to the report of a Committee of the Chamber 
of Commerce, made on July 4, 1894, the foreign 
trade of Liverpool in 1858 was one-quarter of that 
of the United Kingdom ; in 1892 it was only one- 
sixth. It had increased positively, but relatively 
it had decreased even more than that of London. 
The view was expressed that the high port charges 
and the excessive railway rates were the cause of 
this decline, and eventually the port charges were 
reduced by 90,0001. a year. Still the merchants 
and shippers were not happy, and in 1897 a 
Special Committee on Light Railways was ap- 


vised of getting goods from Liverpool to Manchester 
and the surrounding districts at less cost than 
by the existing lines. As long as we can rémem- 
ber, there have been schemes in the air for the 
construction of ‘‘plateways” which were to carry 
goods—or at any rate cotton—to Manchester, at a 


kind was brought out in 1882, but in the excite- 
ment regarding the Ship Canal it was set aside for 
several years; recently, however, it has been 
revived, and has attracted so much attention that 
it was felt that it ought to beinvestigated. © There 
were also other plans afloat of a somewhat similar 
nature, each put forward as a panacea for com- 
mercial depression, and the public was anxious for 
a definite judgment on their merits, and therefore 
welcomed the appointment of the Committee which 
contained the names of many prominent engineers 
and business men.* : 


* Report of a Special. Committee on’ Light Railways : 





The Committee invited the authors of the various 
schemes to read papers before them, describing 
their plans, and seven responded. These were— 
Mr. Alfred Holt, on “A cashire Plateway ;” 
Mr. E. R. Calthrop, on ‘* A Lurry Platform Carrier 
Railway ;’ Colonel A. H. Holme, on ‘‘ A Goods 
Railway Scheme ;” Mr. John T. Wood, on “A 
Tramway Scheme ;” Mr. J. Tertius Wood, on ‘* A 
Tramway and Canal Scheme ;” Mr. R. H. Scotter, 
on ‘*A Terminal Light Railway Scheme ;” and 
Mr. G. F. Ransome, on ‘‘ Haulage by Road Loco- 
motives Scheme,” in addition to others of loss im- 
portance. This was a wide enough programme, 
and ample testimony to the interest which is felt in 
the subject. .There is something very fascinating 
to the amateur in a plateway, ee when busi- 
ness is transacted as in Liverpool. Goods are there 
transferred from the ship to the lurry and drawn to 
the warehouse. When sold they are taken by 
lurry to the goods station to be transferred a short 
distance, generally not more than 30 miles, when 
they are again put on lurries and delivered. In 
this catalogue of operations the lurry appears to 
play as important a part as the railway, and there 
is great handling of goods which has to be paid for 
under terminal charges, and which is necessarily 
as heavy for a short journey as a long one. If the 
goods could be kept on the lurries this ex- 
pense would be saved. Hence the idea of the 
plateway, which is just a tramway adapted by 
the addition of a flange on the rail, to receive 
ordinary road vehicles. Every one knows that 
road haulage can compete with railways for short 
distances. There are print works in Derbyshire 
which regularly send their goods to and from 
Manchester by four-horse teams, and’ presumably 
it pays them.to do-so. It used to be asserted in 
Manchester that cotton could be’ brought from 
Liverpool by road as cheaply as by rail, but that 
was when. the railway charges were higher, and 
labour was cheaper. Now it is not proposed to 
employ horse traction on plateways.° Mr. Alfred 
Holt explained to the Committee that the :lurries 
would be taken to a spot opposite the Huskis- 
son Branch Dock, and would then be made 
into trains to be drawn by locomotives at ten 
miles an hour, to some place in Manchester, 
where they would be again horsed and sent 
through the streets in the usual manner. The 

lateway would be constructed mainly on land 

ught for the purpose, with sufficient - earthworks 
to render the gradients and the curves as easy as 
ona railway. The Committee decided that it was 
undesirable to recomniend Mr. ’ Holt’s scheme ; 
and, indeed, it is impossible to see how they could 
have done otherwise. The problem of constructing 
a vehicle well suited for horse traction on public 
roads, and at the same time capable of being made 
into trains and run on rails at 10 miles an hour, has 
not yet been solved, and there is no likelihood of its 
being done. 
Mr. Calihrop’s scheme for a lurry platform carrier 
railway frankly recognises that the lurry cannot be 
treated like a railway wagon, but at the same time 
it seeks to retain’ the advantages of keeping the 
goods on the lurry from the warehouse to the con- 
signee. The plan is to mount the lurry on a rail- 
way truck, and carry it .bodily, just as furniture 
vans and.their. contents are now transported. But 
to attempt to do this on existing ‘railways would 
scarcely accomplish the object sought,: namely, re- 
duction of rates ; for the companies. would charge 
for conveying the lurry, and would have to provide 
new rolling stock and greatly alter their station 
yards in order to get the lurries on and off. The 
outlay would be enormous. To avoid this Mr. 
Calthrop suggests laying a new line, of 2 ft. 6 in. 
gauge, between diverpool and Manchester on 
the common roads,: and furnishing it with —_ 
trucks so designed that the lurries could straddle 
them, the wheels being only a few inches above 
the rail level. The lurries would ride securely 
on these trucks, and by~ aid of folding plates 
on each truck, could all be drawn on or off 
at the end of the train. The Committee raised 
ny objections to this scheme. They did not 
think that the authorities would allow goods rail- 
ways in the streets of Liverpool and in the Lanca- 
shire highways, and they saw no provision in the 
scheme for goods yards’ and marshalling sidings 
which would be required. ‘Narrow-gauge railways 
are attractive, but experience’ amply demonstrates 
that it is only. in exceptional circumstances that 
they . are. economical. If »plenty © of . traffic can 
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out of the field. Of course, if land can be got 
for nothing on the highways, that would be 
a great advantage; but it is inconceivable 
that Parliament would allow a vast competitive 
traffic to be run on country roads. It must be 
remembered that there are three great railway 
systems between Liverpool and Manchester, and 
that the movement of goods between the two 
cities was estimated at many thousand tons 
daily. It is no toy railway that will so affect this 
traffic as to reduce rates—certainly no such move- 
ment of goods as would be allowable on highways 
would affect it. Mr. Calthrop’s scheme is ingenious 
and mechanically sound, although he appears over- 
sanguine as regards the weights of trucks and 
lurries ; it does not, however, offer any adequate 
solution of the difficulties under which Liverpool 
is suffering. 

Colonel Holme’s scheme was the only one which 
obtained any approval from the Committee. It 
related to an ordinary railway to be made from 
Liverpool to Manchester for goods only, calling on 
the way at those points where traffic was to be 
had. At Liverpool the line would join the Dock 
Railway at the Herculaneum Dock, and, through 
the Dock Railway, a system of ‘‘ railway streets.” 
These streets would be the streets running parallel 
with the Dock Railway between Herculaneum Dock 
and Parliament-street. The centre line of docks 
also, and the North End, would have railway streets 
likewise. It is proposed to enter Manchester at 
two points, and to connect them with a system of 
‘‘railway streets.” In order that the line may 
not fall under the influence of existing companies, 
it is suggested that the City Corporation and the 
Mersey Docks and Harbour Board should together 
guarantee 3 per cent. on the capital. It is quite 
evident that a railway of this kind could be con- 
structed and worked much more cheaply than a line 
which had to comply with the Board of Trade re- 
quirements for passenger traffic. There would be 
little expense for stations and signals, while the 
present rapid increase of traftic affords the promise 
of plenty of freight, in addition to such as it could 
draw from the existing companies. The country 
between the two towns is favourable for railroad 
building, but at each end great difficulties must be 
encountered. At Liverpool it might be possible to 
enter through a tunnel, without disturbing much pro- 

rty. But that method is certainly not feasible at 

anchester. Already the lines of four companies 
approach the city from the Liverpool side, and all 
the natural avenues have been appropriated. The 
viaduct of the Cheshire Lines Committee was a 
most expensive structure, and it cannot be doubted 
that it will cost much more to bring in another line. 
Millions have been spent in the last 20 years in 
obtaining terminal facilities in Manchester, more 
than it is proposed to spend on the entire length of 
this new line. But Colonel Holme’s line is to have 
no terminal facilities. Its metals are to be laid 
through the streets alongside the warehouses, and 
the trucks are to be dropped at their destinations 
and collected again when emptied. 

It seems to us that in getting out this scheme 
there has been a wilful ignoring of difficulties. 
Anyone who knows Manchester will see at once 
that it is quite impossible to conduct a goods traffic 
through its streets. Tho large ones are congested 
already, while the small ones are too narrow. The 
warehouses are not arranged in rows, but are dotted 
about over a very wide area, and it would need 
miles of lines to serve even the more important. 
Besides, the town has invested so much money in 
the Ship Canal that the idea of favouring a com- 
peting project would be scouted, and, without the 
concurrence of the citizens, Parliament would never 
dream of allowing running powers through the 
streets. The idea of delivering goods in bulk into 
the consumer’s premises is no doubt very taking, 
but it is only feasible in a place built with that 
object in view. 

Laenaesh presents more facilities for carrying 
out this scheme than does Manchester, in that the 
Dock Railway extends the whole length of the 
water front, and that there are a large number of 
warehouses grouped together. But it is to be re- 
membered that the existing railways have access to 
the docks, but have not been able to collect much 
of their goods in truck. In many of the docks the 


trucks cannot be got alongside the ship, and the 
goods must be carted in any case, and it is simpler 
to take them to a station to be sorted. Collecting 
miscellaneous parcels of goods by locomotives is 
an expensive affair, and is only feasible at all when 





there is plenty of siding room. To do it in a street 
is impossible without laying down three lines, and 
then there will not be much street left. The great 
difficulty in our English railways is that it is 
impossible to get truck loads of merchandise, and 
that the dead load is such a large proportion of the 
whole. But if every warehouse is to have a truck 
left beside it, many of these must start less than a 
quarter full, unless they are taken to a terminal 
station to be re-sorted. Of course a railway must 
take everything that offers ; it cannot confine itself 
to six-ton lots of cotton, and refuse a!l else. Unless 
Colonel Holme can obtain his ‘‘ railway streets” in 
Liverpool he will have no advantage there over the 
existing railways, and he must have a great ter- 
minal station, the cost of which entirely upsets his 
estimate of 1,600,000. In Manchester he can 
have no advantage over his rivals, and as he is the 
last to come he will probably find himself the worst 
served in the matter of locality. There he will 
certainly have to collect and deliver by lurry, just 
as do the other railways. 

Of the other schemes we have not space to speak, 
and whatever may be their merits they are not of 
sufficient capacity to raise a tremor in the breasts 
of the various railway directors interested in the ex- 
isting lines. Colonel Holme’s plan is the only one 
that can do that, and if it were amended to 
make it comply with the necessary condition, it 
might have the effect of obliging them to reduce 
their rates somewhat, particularly if it received the 
active support of the City Council and the Mersey 
Board. Mthere are always economies to be dis- 
covered under the stress of competition, and no 
doubt the terminal expenses at Liverpool and 
Manchester could be reduced if a new line were 
started under independent control. At the same 
time, it must be remembered that both sides can 
play at rate cutting, and that the richest company 
can do it most effectually. We sympathise most 
heartily with the desire of the citizens of Liver- 
pool to reduce the cost of transport of goods. The 
manufacturers of this country suffer greatly from 
railway rates as compared with the foreigners, and 
their struggle to maintain themselves is greatly in- 
creased by such expenses. But we doubt whether 
relief is to be found by the prosecutions of schemes 
which appear simple because they ignore the difti- 
culties to be faced. The principles of railway work- 
ing are fairly well established, and further improve- 
ments must be rather in detail than in principle. 
Could Manchester and Liverpool be rebuilt as 
‘railway towns,” immense economies could be 
effected in the handling of goods, but such a change 
is impossible. The new railway, when it is built, 
must conform to the conditions of the locality, 
for the existing institutions cannot be altered to 
suit it. 





* PROPOSED COMMERCIAL INTELLI- 


GENCE DEPARTMENT. 
WE have more than once noted the great im- 
rovement which has taken place in recent years 
in the Consular and Foreign Office Reports which 
deal with commercial questions, and we have also 
directed attention to the efforts which are being 
made by foreign Governments to keep their mer- 
chants and manufacturers informed regarding the 
developments of trade and industry in different 
parts of the world, and their relations to those 
within the British Empire. It has, however, been 
felt by those who were interested in the subject, 
that more complete and systematic arrangements 
were required in order to meet the demands of the 
times. A year ago the Board of Trade appointed 
a Departmental Committee to consider the whole 
question, and ‘‘to advise as to the best means of 
bringing to the knowledge of the home trades the 
information furnished by Consuls and Commercial 
Attachés, or other Imperial officers, and by Agent- 
Generals, and other representatives of Colonial 
Governments, and of India, as to the supply and 
demand, and other conditions of the markets, in 
their respective districts, and as to the oppor- 
tunities which they afford for the introduction and 
development of British trade;” and, further, to 
consider whether it was desirable for Consuls and 
Agents to collect specimens and samples of goods 
for exhibition in this country, with information as 
to price and other conditions under which they are 
supplied. 
he report of the Committee was recently issued, 
and is, on the whole, a satisfactory document. It 
begins by giving an account of the extent of infor- 








mation already available, including the reports re- 
ceived from Her Majesty’s Diplomatic and Consular 
Agents abroad, those published by the Colonial 
Office and the Government of India. Mention is 
also made of the Journal of the Board of Trade, the 
work of the Commercial Intelligence Department 
of the Imperial Institute, and of the Information 
Departments of the London and leading Chambers 
of Commerce, and while, of course, not implying 
that some of the reports are incapable of improve- 
ment, or that it is impossible that they might be 
usefully supplemented, a high opinion is expressed 
of the value of these reports. Suggestions are made 
as to the means of obtaining further commercial 
information, chiefly by the appointment of addi- 
tional vice-consuls, or the provision of clerical 
assistance, in those districts where the business is 
heavy. Attention is given to the suggestion of the 
employment of special agents on commercial mis- 
sions, and it is admitted that the balance of opinion 
is in favour of the proposal, provided that the 
persons appointed to conduct such missions are in 
all respects qualified for the work. The question 
of such missions, however, can only be usefully con- 
sidered as special circumstances arise. 
It has been suggested that Consuls supply British 
traders with information as to solvency, &c., of 
business houses within their districts; that they 
should assist in the recovery of debts; and even 
that they should act as agents for the sale or ad- 
vertisement of British goods, but the Committee 
very properly discourage expectations of this sort, 
in the first place, because our Consuls would thus 
be involved in responsibilities which they ought 
not to be called upon to bear; and in the second, 
the discharge of such duties would be a fruitful 
cause of jealousy between rival traders. The Com- 
mittee are of opinion that if information of the 
state of trade and indusiry in foreign countries 
were placed before the working classes it might 
tend to prevent disputes and stoppages of work, 
which sometimes result in the diversion of industry 
to competing countries, and they suggest that steps 
should be taken to bring the various publications 
to the notice of the more important trade unions 
and other workmen’s organisations which have 
reading-rooms or other accommodation where their 
members can have access to the information sup- 
lied. 
Z The most important recommendation of the Com- 
mittee, however, is the proposal to create, under 
the control of the Board of Trade, a Commercial 
Intelligence Office, whose function it shall be to 
meet the constantly increasing demand for prompt 
and accurate information on commercial matters, 
as far as it can be met by Government action ; they 
are careful to state that they do not desire it to be 
understood as suggesting anything which would, 
even if it could, impair the value of the information 
already obtainable by individual enterprise. It is 
more than ever essential in these days that our 
manufacturers and traders should rely mainly on 
their own efforts to extend the area of their trans- 
actions, and the amount of their business. The State 
may, however, usefully afford assistance in the 
interests of the trading community as a whole, and 
may supply information from a broader point of 
view than that of the individual trader. The Com- 
mittee discuss at some length the work of the pro- 

osed new office, and how it should be limited and 
Siieed, and what relation it should bear to existing 
Government Departments, but we need not, mean- 
time, enter into these details. They further pro- 
pose to establish an exhibition of patterns or 
samples of goods in demand in foreign, colonial, 
and Indian markets. 

It will, we think, be admitted that the idea of a 
Department of this kind is an excellent one in the 
broad general sense, but of course its utility will, 
in great part depend on the manner in which it is 
worked. In the operations of war an Intelligence 
Department is absolutely necessary, and as modern 
commerce is essentially a war, which is won by the 
best informed and the most intelligent, the pro- 
posed Department should be able to render much 
useful service, not only in collecting information, 
but also in classifying, and indexing it, so that it 
may be rendered available to those who require it. 
We hope that the Board of Trade will soon translate 
the recommendation of the Committee into actual 
fact, and, by the appointment of capable officials, 
create a useful Department. Fortunately manu- 
facturers in this country have become fully alive 
to the ever-increasing dangers of foreign competi- 
tion; and will heartily support such a scheme. 
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THE PHILIPPINE ISLANDS. 


Tue present state of affairs in the Philippine 
Islands naturally directs attention to the condition 
of their trade, and causes speculations to be made 
regarding its future. A glance at the map shows 
that their geographical, and therefore their political 

osition, is very important. They, along with 
esiin: form the eastern shores of the South China 
Sea, which are therefore one-half Spanish and one- 
half British, while the British Malay Peninsula 
and French Cochin China form the western shores, 
with Hong Kong, our chief Far Eastern posses- 
sion, at the head of this narrow storm-tossed sea. 
Not only do they form an important station in the 
Far Eastern seas, and a step to the vast population 
of China, but their great natural resources cause 
them to be a most desirable possession; so that 
from various points of view it is of the utmost 
importance that they should not fall into the hands 
of any foreign Power except America or Britain, 
either of which would not only develop their 
natural resources, but also use them*for the pur- 
pose of maintaining an ‘‘ open door” for the com- 
merce of all countries with the Far East. 

The Germans are beginning to express the 
opinion that they do not possess their legitimate 
share of the world, and to insist that in any new 
partition of any part of the earth they should get 
their fair share. They are supposed to have cast 
longing eyes on the Philippines, but they are not 
likely to interfere by force, for they know that 
such a step would immediately open up a very large 
question, and nothing has happened in connection 
with the recent events which give them any grounds 
for diplomatic intervention, which the United States 
would be certain to resent. 

It is, indeed, probable that the real difficulties 
of the United States will only begin when they 
have made peace with Spain. If we are to judge 
from the opinions expressed in the American 
journals, the future Government of the Philippines 
Is very uncertain. The New England Press, as a 
whole, is decidedly opposed to the permanent 
holding of the islands. It is pointed out that 
under the Constitution there is no machinery 
for the government of 8,000,000 or 10,000,000 
of people, who could not be admitted to 
citizenship. Moreover, the possession of the 
islands would rend the Monroe doctrine from top 
to bottom, and would tell very much against the 
United States in any difficulty with a foreign Power. 
On the other hand, some influential journals favour 
annexation and maintain that the time has come 
when America must abandon her isolation, and 
join in the universal search for markets and foot- 

olds in distant parts of the world. They main- 
tain that the possession of the Philippines would 
support an Asiatic fleet, and give the United 
States a better position among the nations of the 
world, not only by increasing their commerce in 
the Far Kast, but generally by enabling them to 
take that place among nations which the wealth, 
population, and mental resources of the country 
entitle it to. The Pacific coast papers are specially 
eager in the matter, and insist that with an im- 
portant station in the Far East, San Francisco and 
the Pacific coast as a whole would become, in time, 
nearly as important as is the East now. American 
merchants and manufacturers under the protection 
of the stars and stripes would develop the riches 
of the islands, and create an immense field for com- 
mercial enterprise. Those journals not in favour 
of annexation, are of opinion that the island should 
be transferred to England or Japan, whose interests 
are essentially the same as those of the United 
States. Such a step, however, would at once raise 
the opposition of Russia, and, probably, also of 
Germany and France. The well-known Russian 
journal the Novoe Vremya had the following re- 
marks on the subject : 


It looks as if the settlement of the question of the 
fate of the Philippine Islands will be prolonged for some 
long time to come, since all the Powers that have any 
use in their hands take a keen interest in this ripe and 
tempting bunch of grapes. The future fate of the Philip- 
pines can be assumed in the fellowing manner : Firstly, 
the United States can rest content with Cuba, and leave 
the Philippines to Spain ; secondly, Spain may retain 
the Philippines, but under the guarantee of the United 
States, the necessary reforms shall be introduced into the 
mlands ; thirdly, the Philippines might be given up by 
Spain, and then establish a more or less independent 
; public under the protection of the United States; and 
aha the Philippines can be annexed by the United 

tates on the ground of enjoyment of the rights of a 
parate State. The last selution of the question seems 





to us the least likely to be carried into effect, if one takes 
into consideration the distance of the islands from the 
American Continent, the general predilection on the part 
of Americans to observe the Monroe doctrine, and the 
numerous population of the islands ; this population can 
scarcely be expected to allow themselves to be turned into 
American citizens without a struggle. 

Whatever solution is arrived at, the writer thinks 
it desirable that Russia should have a coaling 
station in the Philippines. As the war between 
Japan and China started a great many important 
questions, so in like manner is that between the 
United States and Spain certain to raise some new 
factors in the complex game which is being played 
in the Far East. 

The rebels against Spain in the Philippines evi- 
dently mean to insist on a republic under the = 
tection of the United States, an arrangement which 
they say will not disturb the balance of influence 
in the Far East, and they promise to respect and 
protect the interests of all Powers. They remem- 
ber, they say, that the Japanese are their kinsmen ; 
that England is the great nation that commands 75 
per cent. of their import trade, and whose capital 
is invested to so large an extent in their undertak- 
ings ; that America is their principal market for the 
export of sugar and hemp; that Germany and France 
are now opening up considerable trade ; and that 
Russia, Austria, and Italy have no business connec- 
tions in the islands. 

The principal articles imported into the islands 
include: From Spain, printed cotton cambrics, 
coloured yarns, gunny bags, hats, umbrellas, leather 
goods, most of the wine, comestibles, &c., lentils, 
pulse, beans, and beer. From the United Kingdom, 
goods made of fine yarns, such as muslins, &c., 
printed jaconets, corrugated and sheet-iron for roof- 
ing, cast-iron and yellow metal goods, earthenware, 
tinned provisions, ham, bacon, and flour. From Ger- 
many, hardware and galvanised and enamelled iron 
goods, cutlery, paints and oils, and beer. From the 
United States, practically all the flour consumed 
on the Manila market. The protective tariff which 
came into force in 1891 has caused a large and 
steadily increasing quantity of the trade in cotton 
—_ and yarns to be diverted from the United 

ingdom to Barcelona, and has also put a stop, 

ractically, to the import of linen goods. Gunny 

ags, which used to be imported from Calcutta, 
come now almost exclusively from Barcelona, and 
Spain likewise provides the greater part of the 
comestibles, wine, &c., for the same reason. The 
staple products and principal articles of export from 
the Philippines are tobacco (leaf and cigars), sugar, 
hemp, and copra ; and of minor importance, coffee, 
sapan wood, and buffalo hides. There is a large 
quantity of sugar machinery imported into the 
Philippines every year, mostly of British manu- 
facture; but lately German manufacturers have 
been sending out some burnished mills, which have 
taken the fancy of many of the native planters, who 
like show and also long credit. The natural pro- 
ducts of the islands are timber—including many 
valuable woods yielding resins, gums, dye pro- 
ducts, fine-grained ornamental wood and heavy 
timber suitable for building purposes—copper, and 
copper and iron a old is also found in 
some quantity, and there are two coal mines situated 
on the east coast of the Island of Cebu, which yield 
sufficient coal to supply the local demand, and the 
quality is stated to be little inferior to Australian 
and better than Japanese. 

The report on the trade and commerce of the 
Philippine Islands for the year 1897 by Mr. 
Consul Rawson Walker, contains a considerable 
amount of information, but as it was written 
before the arrival of the United States fleet, many 
of the conditions are now completely changed. The 
most interesting feature in the report isa plan of the 
new harbour works at Manila, and which in the 
interval have been the scene of such important 
events. It is stated that when the works are com- 
pleted at the port of Manila there will be abun- 
dance of room not only for men-of-war, but for all 
kinds of mercantile craft seeking to discharge their 
cargoes, or coming in ballast seeking freight. The 

ssession of this harbour will add to the value of the 

hilippines as a naval and commercial station. 





THE INTERNATIONAL CONGRESS OF 
NAVIGATION. 
(From A CoRRESPONDENT.) 
(Concluded from page 150.) 
Tue Navigation Congress has had a busy, in- 
structive, and entertaining (or, rather, an enter- 








tained) week. It is far from easy to digest all 
the good things which have been crowded into the 
time. As to entertainments, mention has already 
(see page 149, ante) been made of a pleasant reunion 
at the Society House. That was followed by an 
equally pleasant evening at the official residence of 
the Public Works Minister, where Monseiur and 
Madame de Bruyn (pronounced Broyn) did the 
honours most cordially. Wednesday evening gave 
many, who have not been in Brussels for some 
years, a peculiarly delightful evening, when Mr. 
Somzée threw open his beautiful mansion and 
his wonderful collections. Books, engravings, 
paintings, sculptures, tapestries, coins, porcelain, 
carpets, laces, embroideries—a perfect collection of 
all that is rarest and best, both ancient and modern, 
beautifully housed and tastefully displayed. If 
anything could add to the pleasure of seeing all 
these treasures, it was the reflection that they have 
been brought together single-handed by a disting- 
uished member of our own So who adds to 
inventive genius, financial ability, perfect taste, and 
a modest cordiality that made one and all feel 

rsonally welcome. On Friday we were received 

y the Municipal authorities in the ancient town 

hall, again a beautiful and priceless collection ; but 
this time in situ and graced, with that indes- 
cribable nimbus of historical association which 
attaches to institutions that, though ancient, are 
to this day alive and full of energy. This, like 
that of Antwerp, was a more ecumenical gathering, 
not restricted to the Congress but embracing sun- 
burnt heroes, fresh from Central Africa, and, 
indeed, the whole wealth and energy of the country, 
together with a far larger sprinkling of the fair 
sex than our other gatherings. Our last reunion 
was somewhat bedimmed by the absence—owing 
to Prince Bismarck’s sudden and lamentable death 
—of many leading members of the German dele- 
gation. In this case the King himself was kind 
enough to receive us. Every inch (and he has 
many inches) a king, he has all the pleasant and 
friendly gifts of our own Royal Family, and 
conversed so pleasantly with each one in his 
own tongue as to completely crown the plea- 
sant edifice of international comity which gives 
its keynote to the entire Congress. Amidst all the 
gathering clouds of the end of the century a meeting 
of this sort tends wholly for good. If it were acci- 
dent and not design that grouped the Japanese and 
Chinese delegates together, and certain distinguished 
Spanish and notable American engineers came 
together, one felt with express intent. It must be 
said that the Americans generally showed less 
hesitation in chumming in with Continentals than 
the Britishers. To be at once modest about one’s 
French and shy of assuming that one’s interlocutor 
knows English is a natural, but not a very cordial, 
state of mind. Now the Congress is over one is 
struck most of all by a tendency in engineering 
towards technical international language in which 
doubtless diagrams and drawings havea large place. 
It is wonderful how easily ideas can be exchanged 
by people who have practical experience of their 
subject. At Antwerp the English-speaking races 
were particularly happy. English is the lingua 
tranca of those who have to do with shipping. 
Our reception, then, was almost too hospitable. 
Champagne as a substitute for afternoon tea does 
not, in fact, suit the present writer’s constitution— 
but its mention will give an idea of the general 
scale of the hospitalities which were as enjoyable 
as unstinted. To-day (August 1) there is an excur- 
sion to Seraing and Liége, and yesterday the con- 
gressists had a delightful Sunday afternoon walk in 
the beautiful gardens and saloons of the palace at 
Laaken. 

As for work, we have discussed, in for the most 
part excellent good taste, almost every technical and 
administrative question that there is. Of course, 
there are questions of a more or less ‘‘ burning” 
character in all such matters. Possibly there isa 

rty that sees injury to other interests in making 

ruges and Heyst a brace of — There 
seems to be, in fact, some delay in ding over 
land for that work. At ra the question of 
a new cut straightening the Scheldt and giving 
much new quay space, is em by grave 
doubts on the part of those whose motto is to 
‘‘leave well alone.” Brussels is hot upon be- 
coming a seaport. The general idea is to enlarge 
the present canal vid the Rupel, giving 18 ft. of 
water at once, and a potential 21} ft. later. Your 
correspondent has failed to master the exact 
reasons for making the extra depth possible up to 
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Schaarbeck, but not practicable in the bridges and 
and the port of Brussels. It is seemingly a ques- 
tion of cost, but as it appears certain to end in 
Brussels having two ports, the inner for 18 ft. and 
the outer for 21 ft. draught, with not improbably 
differential freights, an outsider well-wisher may, 
perhaps, venture to hope that further consideration 
will be given to this point before the door of hope 
for expansion is definitely closed. Manchester, as 
its genial representatives told the Congress, derived 
immense encouragement from the Brussels Con- 
gress of 1885. ossibly Manchester experience 
may in future help Brussels to take a wider (or 
rather deeper) view of her own case. Apparently, 
too, the line of the Rupel is not quite satisfacto 

when the Scheldt itself is so near and so muc 

more convenient. Burning questions connected 
with inland navigation are not confined to the 
Low Countries. ee are immense projects on 
the anvil for connecting the Danube with the 
Oder, Elbe, and Rhine, projects calculated to exer- 
cise an unparallelled influence on the commercial 
face of Central Europe. Austria is oe the 
one country where railways preceded canals, and 
there is not improbably a good deal of tacit oppo- 
sition from vested interests in railways. Judging 
from hints let fall at dinner tables, a super-scien- 
tific habit of mind is not an unmixed good where 
material progress is in question. If the easier 
canal sections are not started till the question of 
how best to surmount the frontier uplands has 
been definitely solved, our Austrian friends may 
wait too long. It would be a misfortune for any 
country, if for want of internal support, such con- 
cessions as these fell into foreign hands. By all 
accounts the discussions of the fourth section, on 
Docks, were fairly tame, and those of the fifth 
section, on the Fiscal Arrangements of Naviga- 
tions, somewhat stormy. There always are, and 
always will be, differences of opinion between 
those who think the traftic should support the com- 
munications and those who would throw the cost 
on the community at large. In the de facto posi- 
tion of railway enterprise, competition by free navi- 
gations is outside the sphere of practical politics. 

The other sections did a great deal of real work. 
The first section concluded that it is often better 
to improve existing canalised rivers by raising the 
barrages than by dredging, though the latter method 
has done well in the Severn. Many interesting 
details of the practical execution of both methods 
were given. Then Section I. threw much practical 
light on the stanching of leaky dams. The fall at locks 
they think may be largely utilised to provide power 
for working lock gates, and should not be made over 
to private enterprise until the wants of the canal 
itself are fully satisfied. Lastly, they commend the 
further study of tank models for fitting both the 
boats to the channel section and the section to the 
boats. 

Section II. was very fully attended. Its ques- 
tions such as (1) mechanical haulage on canals, and 
(2) single-leaf lock gates, brought forward many 
inventors and mathematicians, while (3) the con- 
solidation of canal banks, and (4) feeding upper 
reaches of canals by pumping, &c., evoked much 
practical interest. A serena towage was a great 
attraction. There are lions in every path, and, 
above all, on every towing-path. You must not 
interfere with other people and other methods. 
You must not go faster than two miles an hour. 
You ought not to use a screw because it worries the 
canal banks ; nor put engines in each boat, because 
they weigh a lot, and are out of use during loading 
and unloading; nor use tugboats, because they 
often require separate lockage. A running haulage- 
rope requires a great deal of skill in gudualty 
tightening your tow-line at starting to avoid pull- 
ing the bollards out of your boat. Then the 
haulage-rope has a trick of suddenly winding and 
dragging you into the bank. A sunken chain, 
if it gets in winding, will slip on your sprocket- 
wheel, and even when this inconvenience is 
not experienced, the links of the chain wear 
longer, and have to be upset from time in order to 
make them fit the recesses of sprocket windlasses. 
There are, in truth, agreat many ‘‘dont’s” about 
canal haulage, but Section II. has thrown much 
light upon the subject. The winding and unwind- 
ing of a running tow-rope has been overcome in 
Germany by using a square rope which is ‘‘ platted,” 
not twisted. It is hoped that some form of friction 
clutch will in time avoid the difficulties of getting 
gradually under way. Monsieur Bovet has made 
great steps with his electric windlass, which acts on 


a sunken chain, not by catching the links sprocket- 
fashion, but by magnetic attraction. In this 
arrangement a capstan complete is put in place by 
a fixed crane in the bow of the boat at one end of 
a canal, and taken off by and at another. The 
electricity is delivered by a trolley and tow-line, 
much as on a tramway. There is no trouble about 
starting, and by reversing the dynamo you have an 
excellent brake. Kinks in the chain do not matter 
in the least, and with an overhung swinging barrel 
the boat can work her own ropes for mooring, un- 
mooring, locking, &c. The ‘‘systéme Bovet” is 
fullof promise. By the way, among the ‘‘dont’s” 
of canal towage we must include an objection to 
automatic boats on navigations that are partly by 
canal and partly on rivers. The power required in 
a canal is quite inadequate in a current, and that 
proper for a river is de trop in a canal. 

Section III. was exceedingly well attended, and 
full of scientific as well as practical interest : 
(1) Formularies for characterising tidal rivers ; 
(2) methods of measuring tidal volumes ; (3) revet- 
ting the banks of ship canals; and (4) dredging, 
form a bill of fare that needed very close attention 
to get through in a week. The first question had 
papers on the riverain ports of Bremen, Rotter- 
dam, Caleutta, and Rio Grande, many of them 
papers well worthy to be reproduced in full. It 
was gratifying to find that in all branches of this 
section English theory and English practice attained 
a full meed of recognition. As usual, herrings 
were dragged across the proper trail, but we had a 
strong and capable chairman who put a courteous 
stop to well-meant discussion of merits which the 
metric system undoubtedly offers to those who are 
accustomed to its use. Sand-pump dredging had 
many adherents, with interesting practical expe- 
riences ranging from the Mississippi to the Mersey 
and the Volga. Mr. Timaroff’s details of Mr. 
Lyster’s latest views were among the many interest- 
ing indications of international good feeling. 

One lesson of this Congress is that a single after- 
noon is far too short for the general meeting. It 
is hard lines when men who sit up all night to 
frame a sectional summary, find that there is no 
time to even hear, far less discuss their net 
opinions. Mr. Vernon Harcourt took the bull by 
the horns and neatly remarked that the conclusions 
he had to present were so dry and precise that he 

roposed they should be taken as read. Another 
ace is that people ought to say if they mean to 
stay for the Binal banquet or not. A bounteous 
table on Saturday night was set for fully 20 per 
cent. more people than sat down. Apart from 
actual waste of good food and liquor, such a result, 
though natural enough on a Saturday night, must 
be extremely disheartening for such kind and hos- 

itable hosts as ours. The next Congress is to be 
in Paris in 1900. 








ELECTRIC GENERATORS. 


By H. F. Parsnaut, M. Inst. C.E., 
AnD H. M. Hosart, S.B. 
(Continued from page 130.) 
CaLcuLATION FoR Magnetic Circurr or Dynamo. 

Tue following example of a very simple case 
may be of interest, as giving some idea of the 
general method of handling such problems : 

A certain ironclad dynamo has an air-gap density 
of 40 kilolines (per square inch), the density in the 
magnet core is 90 kilolines, and in the magnet 
yoke 80 kilolines. The frame is of cast steel. The 
tooth density is 110 kilolines, and the armature 
density is 50 kilolines. 


Length of gap we aoe Bs = 25 in 
Length of magnet core (as related to the 

magnetic circuit) ... = Ss = 20; 
Length of yoke (corresponding to one 

spool) ee a - bab = Biss 
Length of tooth... ae sh = 15,, 
Length of armature (corresponding to one 

spool) a = es = aE 


Required number of ampere-turns per spool at 
no load : 
ae for gap = .313 x 40,000 x 





dus +6 as = = 3130 
Ampere-turns for magnet core (from 
curve A of Fig 12, page 65 ante) = 
47 x 10... oe bien _ = 470 
Ampere-turns for yoke = 29 x 6 = 170 
Apes tee for teeth (from curve B 
of Fig. 22) = 150 x 1.5... ‘e = 230 
Ampere -turns for armature core = 6 
ie, See ie ae see oss = 20 
Total ... a ‘és se we = 4020 





Therefore ampere-turns per pole-piece at no load 


It thus appears that, for practical purposes, it is 
much more direct to proceed as in the above 
example, than to go through a laborious calculation 
of the total reluctance of the magnetic circuit, in- 
cidentally bringing in the permeability and other 
factors, as described in many text-books. 

In making field-winding calculations, the follow- 
ing formula is of great service : 

Ampere-feet \? 
Lbs. = 31 me ) 
Watts 





in which 
Lbs. = Pounds of copper per spool. 
Ampere-feet = Ampere-turns x mean length of one 
turn, expressed in feet. 
oh = = watts consumed in the spool at 20 deg. 
nt. 


APPLICATION TO CALCULATION OF A Spoor 
WInpING FoR A SHuNT-WounD Dynamo. 
Thus, suppose the case of a machine for which it 


had been determined that 5000 ampere-turns per 
spool would be required. Assume that the mean 





length of one turn was 4.0 ft. Then 
ampere-feet\? _ (5000 x 4\? _ 
( 1000 (Fen) en 


The radiating surface of the spool may be sup- 
posed to have been 600 square inches. After due 
consideration of the opportunities for ventilation, 
it may be assumed to lane been decided to permit 
.40 watts per square inch of radiating surface at 
20 deg. Cent. (it, of course, increasing to a higher 
value as the machine warmed up). 


-*. watts = 600 x .40 = 240 per spool. 
31 x 400 _ 
= * 52 lb 


This illustrates the application of the formula, but 
it will be of interest to proceed further and deter- 
mine the winding to be used. 

A six-pole machine will be taken, designed for 
separate excitation from a 250-volt exciter. In 
order to have room for adjustment, as well as to 
allow for possible lack of agreement between the 
calculated and actual values, it would be desirable 
to have but 220 volts at the winding terminals 
under normal conditions of operation. This would 
be 220/6 = 36.7 volts per spool. 

The conditions as regards ventilation were such 
as to indicate a rise of 30 deg. Cent. in the tempera- 
ture of the spool winding under the conditions of 
operation. Then the watts per spool would be : 





.*. Ib, copper per spool = 


1.17 x 240 = 280 watts at 50 deg. Cent. 
A on ='7} 

mperes 36.7 7.6 
Turns per spool = ve = 655 


And as the mean length of one turn was 4.0 ft., the 
total length of winding would be : 





* This formula is derived as follows : 

Resistance between opposite faces of a cubic inch of 
commercial copper at 20 deg. Cent. =. ohms. 
_ If length in inches = L, and cross-section in square 
inches = 8, then 


R = :00000068 L 
S 
00000068 L? 
La 
4 R 


Let / = mean length of one turn in inches. 
: = med of turns, 
t=L. 


SL = oes 


— -00000068 C? 72 #2 
C?R i 
Cit 
= ampere-feet (ampere -turns x mean length of 


one turn in feet). 
Cit =12 x ampere-feet. 


C212 ¢2 = 144 (ampere-feet)?. 
C2 R = watts. 


68 x 144 x (eee) 
1000 
SL watts. i 
.82 x .68 x 144 x (seer) 
Lb. = .32 SL = a Se © 
31 x (me) 
ch — 1000 








watts .- 
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SATURATION CURVES OF DYNAMOS. 


TYPICAL MAGNETIC CIRCUITS Fig. 36. 
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Fig.103 
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(4595 1) Ampere turns per 


655 x 4... .. = 2600ft. has 19.8 lb. per 1000 ft., and is, therefore, the | sizes of wire, one smaller and the other larger, than 
Pounds per 1000 ft. = 52 _ 19.8 proper size. Generally the desired value for the| the desired size. Generally, however, it is suffi- 
2.62 unds per 1000 ft. does not come out very nearly | ciently exact to take the nearest standard size of 


From the Table of properties of commercial |like that of any standard size of wire. In such a | wire. 
copper wire, it will be found that No. 12 B and S| case, the winding may be made up of two different| Suppose the space inside the spool flanges 
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have been 10 in. long, then, after insulating, 94 in. 
would probably be available for winding. From 
the Table of properties of commercial copper wire 
it will be found that double cotton-covered No. 12 
B. and 8. has a diameter of .091 in. Therefore it 
should have 9.5/.091 = 105 turns per layer. Plan 
to take only 100 turns per layer, so as to havea 
margin. 
Number of layers = 655/100 = 6.6 layers. 


Therefore, winding will consist of 6.6 layers of 
100 turns each, of D.C.C. No. 12 B. and S., and 
will require 220 volts at its terminals when warm, 
it carrying 7.6 amperes. 

Calculations relating to the compounding coils of 
machines will be given later, after the theory of 
armature reaction has been developed. 

It is now proposed to give experimentally de- 
termined no-load saturation curves for several dif- 
ferent types of machines, together with sufficient 
of the leading dimensions of the machines to enable 
the results to be profitably studied and compared. 

In the case of Fig. 96, two machines were tested. 
Same fields, but one armature having slots as shown 
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at A and B, and the other as shown at CO, D, 
and E. The armature coils used in the tests 
were those in slots A and C respectively. For 
figuring the flux in the case of A, the ‘ form 
factor’ was taken as 1.25. For C, the ‘‘ form 
factor” was taken as 1.11. In the case of a wind- 
ing at B, the results would probably have corre- 
sponded to an appreciably different ‘‘ form factor” 
from that used for A. In the tests the coils con- 
tained in the slots B were not employed. 

The saturation curves A and exhibit the re- 
sults and show the total reluctance of the magnetic 
circuit to be substantially the same for the two 
cases. In Figs. 97 to 105, inclusive, nine other 
examples are given, the necessary data accompany- 
ing the figures. 

(fo be continued.) 








NOTES. 

A Fast American Express. 

In our issue of September 17, 1897, we called 
attention to the remarkable speeds attained by the 
summer expresses running between Philadelphia 
and Atlantic City, which .rip, inclusive of the 
time (9 to 12 minutes) moe to ferry the train 
over a river, was made regularly in rather under 
60 minutes. The ferry occurs shortly after 
leaving Philadelphia, so that the true starting 
90int for the run may be taken as Camden, which 
is 55$ miles from Atlantic City, and this distance 
throughout the whole month the service was con- 
tinued, was always accomplished in less than 50 
minutes. The service has, we learn, been re- 
sumed this year with a somewhat more powerful 
engine, and still higher speeds attained. The 
opening run was made on July 1 last, and the 
distance named—55} miles—was run from start 
to stop in 45 minutes 17 seconds, the quickest mile 
being run in 41 seconds, corresponding to a speed 


The last mile, to the stop, 
took 62 seconds. Eliminating the first 3} miles 
out of Camden, where the crossings of other 
lines necessitated a slow speed, and the final 
2} miles of the run, the remaining distance 
of 50 miles was passed over in 37 minutes 
33 seconds, corresponding to an average speed of 
just 80 miles an hour. The total weight of the 
train, inclusive of engine and tender, was 286.5 tons. 
In the present state of public opinion it will pro- 
bably be long before such speeds maintained over 
so long a distance are reached in daily work on our 
own lines. Any attempt to improve our express 
services in this way is immediately met with violent 
and ignorant letters to the newspapers, calling 
attention to the dangers, almost entirely imaginary, 
involved in the higher speeds. Great Britain, from 
leading the world in this respect, has now sunk to 
the third place. This is not a very honourable 
standing for the land where the locomotive origi- 
nated ; but as the public seem opposed to improve- 
ments in this regard, the companies can hardly be 
blamed. It is interesting to note that in the three 
countries which lead the world in railway speeds, 
viz., America, France, and England, the lines are in 
the hands of private companies. State ownership 
may have advantages in some respects, but appa- 
rently does not conduce to fast express services. 


of 87.8 miles per hour. 


Computsory Licenses TO WorK PATENTs. 


A most important step has just been taken by 
the Board of Trade in compelling two German 

tentees, viz., Messrs. Lucius and Bruning, of 

oechst-am-Maine, to issue a license to work two 
of their patents to Messrs. Levinstein, Limited, of 
Manchester. The practice of certain German 
chemists in taking out patents in this country, and 
refusing either to work them here themselves or 
allow anyone else so to do, has long caused great 
complaint in the Manchester district. Applications 
to the Board of Trade to issue compulsory licences 
have met with a very unsympathetic treatment. 
In the present instance, their action has only been 
secured, it is stated, at a cost of 4000. for legal 
expenses. Both in Germany and France a patent 
may be revoked if the inventor fails to work his 
invention adequately in those countries, in the one 
case within three and in the latter case within two 
years of the date of the patent. Such conditions 
are quite reasonable, as a State grants a patent for 
its own benefit, and, only secondarily, for that of 
the patentee. The monopoly is given, in fact, in 
order to encourage the establishment of new 
industries in the country, and is the price 
paid by the State to secure this end. If 
the new industry is not established, the State 
gets no return from the inventor for the exclu- 
sive rights granted him; and it is, therefore, 
only just that the patent should be withdrawn. 
Messrs. W. P. Thompson and Co., the well-known 
patent agents, point out that such was in fact the 
old law of the country. The statute of mono- 
polies, still in force, declares, in short, that all mono- 

lies are illegal, except patents for inventions ‘‘so 
ong as,” these latter, ‘‘ be not contrary to the 
law nor mischievous to the State by raising the 
price of commodities at home or hurtful to trade or 
generally inconvenient.” That a patent worked 
exclusively abroad may hurt the home trade can 
hardly be denied, and Messrs. Thompson hold that 
under this statute of monopolies these patents 
could probably be upset, but apparently the matter 
has never been tested zadicially. It is to be re- 
gretted that Messrs. Levinstein did not see their 
way to proceed under this old Act in place of under 
that of 1883, which is less drastic in the remedies 
provided for illiberal action on the part of foreign 
patentees. The circumstances in the case in ques- 
tion were the more aggravating in that both of 
the patents in question had been declared invalid 
in Germany. It is possible that a trial might have 
had similar results here, though our courts are 
in general very tender to a patentee, giving him 
nearly always the benefit of the doubt. This is, 
perhaps, as it should be, but at times does lead to 
injustice. In any case, under present conditions a 
man who fights a patent trial should be either a 
millionaire or a pauper, otherwise he is likely to 
be ruined in costs, even if successful. The present 
system of employing crowds of expert witnesses, 
or rather, for it amounts to that, sworn advocates, 
is little short of a scandal, and in too many cases 
it is to be feared that they prove as reckless in 
the witness-box as those fellow-coachmen to Mr. 








Tony Weller, who, it will be remembered, offered 


as witnesses for Mr. Pickwick, ‘‘ Friends of mine, 
Sammy, as will swear anything for him.” 


AMERICAN CoMMERCIAL Mission To CHINA. 


The Americans are evidently determined not to 
be behind the other nations in their efforts to 
advance their trade withChina. As yet they have, 
for the most part, been content to take advantage 
of the political arrangements made by other coun- 
tries, and especially Britain; but they have been 
most assiduous in collecting information and in 
pushing their business through the consular and 
other official channels. Several missions of different 
kinds have been sent to the Far East for the pur- 
pose of investigating the resources of the various 
countries, and reporting on the possibilities for 
the extension of trade. The latest is that which 
has been arranged by the Philadelphia Commer- 
cial Museum. The authorites of the Museum have 
been advised that the conditions for the reception in 
China of a United States Commission in the interests 
of trade extension were extremely opportune. The 
favourable attitude towards American institutions 
which has been taken from time to time by some of 
the high commercial officials of the empire, has also 
had its influence in bringing about the contem- 
plated action. The Commissioners who have been 
appointed are the Assistant Chief of the Bureau of 
Information of the Museum, who has been con- 
nected with the manufacturing industries for the 
past 10 years; the ex-Consul at Tientsin (1893-7) ; 
and the Chief of the Scientific Department of the 
Museum. The latter has, in the first place, pro- 
ceeded to Russia, in order to secure for the Com- 
mission the co-operation of the Russian authorities 
in the Far East, so that the Americans recognise 
which is the dominant power in the north of China. 
After having accomplished his object he will pro- 
ceed eastward to Hong Kong, where he will meet 
the other Commissioners, who will sail from San 
Francisco. The line of investigation planned for 
the Commission will, it is expected, occupy about 
10 months or a year. Shanghai will be the base of 
operations, as that city is the central point of 
commercial activity for the Yangtzse Valley and 
the North China trade, serving both as a point of 
distribution for foreign imports, and a focusing 
point for Chinese goods intended for export. The 
plan of work outlined by the Commission includes 
a careful investigation of the following subjects 
which have to do with the problem of expansion of 
American trade in the Far East: The duties of the 
United States Consul-General as Consul and as 
United States Judge; native banking methods of 
China, &c., foreign banking methods, Custom 
houses, wharfage, lighterage, and tonnage dues ; 
ocean and local freight charges ; ocean and river 
coastwise routes; monetary questions—importa- 
tions of silver and of the Mexican dollar, the value 
of the tael and of copper cash; the extent of 
foreign demand for foreign goods ; comparative table 
of imports ; life, fire, and insurance companies that 
have agents in Shanghai ; the commercial organisa- 
tion of China, such as the silk and piece-goods guilds, 
European Chambers of Commerce and other ques- 
tions of a similar nature. After the work at 
Shanghai has been completed, a similar investiga- 
tion of the treaty ports will be made, excluding 
such features treated for Shanghai as are common 
to all. The Commission will then proceed up the 
Yangtzse Rivér Valley and then the provinces to 
the north of the Yantzse River. Special attention 
will be given to the resources of the districts along 
the proposed railways, e.g., that between Pekin 
and reg and the conditions of each will be 
carefully analysed and tabulated. Collections of 
samples of Chinese raw materials and manufac- 
tures and of the foreign products which have found 
most favour in China, will also be made and sent 
to the Museum, accompanied by all available infor- 
mation concerning prices, freights, tariffs, methods 
of packing, &. The report of the Commission 
ought to be one of the most complete and interest- 
ing which has ever yet been published about China 
and its resources. 





NAVIGATION ON AFRICAN LAKES. 
By C. Du RicHE PRELLER. 

On July 26 a very interesting trial took place on the 
Lake of Zurich of an aluminium steam launch, con- 
structed by Messrs. Escher, Wyss, and Co., for the 
German Imperial Marine Department, and destined 





for navigation on the Victoria Nyanza. That a. 
sutlés tom, which is closely connected with the Alu- 
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minium Works of Neuhausen, and among other 
specialities is well known for its pre-eminence in the 
construction of lake steamers in Switzerland and other 
countries, obtained the contract for that interesting 
experimental launch, owing to the excellence of the 

roposed design, as well as to other terms, more 
a sere than those of its numerous competitors in 
this matter. 

The principal requisite was that no section of the 
hull should weigh more than 160 kilogrammes (352 lb. ), 
and this condition could be fulfilled only by employ- 
ing aluminium. The length of the steam pinnace 
is 13 metres (43 ft.), its width 2.7 metres (9 ft.), and 
its depth 1.44 metres (4.75 ft.). The heaviest section 
of the hull does not exceed the prescribed maximum 
weight already mentioned; the heaviest part of 
the two boilers weighs 210 kilogrammes (462 lb.), 
and the total weight of the pinnace, including 
two engines of 35 horse-power, fuel (for which 
wood is to be exclusively used), and water for 
five hours, is 7 tons, the engines making 850 revolu- 
tions per minute. The launch is divided in nine 
sections, and hauls a small aluminium boat for land- 
ing purposes. It can carry a full complement of 50 
persons at a speed of 16 kilometres, or about 9 knots 
per hour. The cost of the launch is 40,000 francs or 
16001. The trial trip proved eminently satisfactory, 
and the launch is now being taken to pieces again for 
being forwarded to its destination, the Victoria 
Nyanza, whither it will be carried from the coast by a 
caravan taking four months in transit. 

Some years ago the writer had occasion to com- 
municate in London with Captain (now Colonel) 
Lugard with reference to the most suitable boats, 
more especially for the Victoria Nyanza, Captain 
Lugard having at that time returned from Uganda, 
and being engaged in a report to the Govern- 
ment on the best means of navigation on African 
lakes. In that report, he mentioned, at the 
writer’s recommendation, the special suitability of 
aluminium boats, and some correspondence ensued 
on the subject with Messrs. Escher, Wyss, and Co., 
who had just then built a very graceful launch of that 
metal for the late M. Nobel, at the trial trip of which 
the writer was invited to be present. The correspond- 
ence referred to did not, however, lead to any prac- 
tical result, chiefly because the information as to 
requisite draught, speed, weight of fuel, and other 
elementary conditions, was too vague to form a reliable 
estimate. 

It is on this account that the fact of an aluminium 
launch as above described, having now been con- 
structed for the Victoria Nyanza, in accordance with 
a precise schedule based upon carefully ascertained 
local requirements, is at once interesting and in- 
structive. 





BABCOCK AND WILCOX BOILERS. 
To THE EpiToR OF ENGINEERING. 

S1r,—At the present time, when the question of water- 
tube boilers for naval purposes, as well as for the ordinary 
mercantile marine, is so much to the front, perhaps some 
notes that we are able to give may be of interest to you, 
and may merit being dealt with in the columns of your 
valued paper. From the fact that our boiler is now sup- 
plied to upwards of 60 vessels of all kinds, the seaworthi- 
ness of the same is pretty well proven. You are, no 
doubt, aware of what we have done in the mercantile 
marine, but the particulars of trials of two vessels belong- 
ing to Messrs. Wilsons, of Hull—the s.s. Rollo and the 
8.8. Otto—which we enclose herewith, may perhaps be of 
interest to you. 

As far as Government work is concerned, we have 
fitted H.M.S. Sheldrake, and this vessel, we think, will 
shortly be in commission, We have an order in hand to 
fit the aay ss corvette Ellida with boilers; we are 
also fitting a "ge dredging vessel of 6000 horse-power 
for the Russian vernment ; and our New York Seats 
have fitted and have on order altogether seven vessels of 
the United States Navy. The perforniance of one of 
them—the gunboat Marietta—which has been in active 
service, may be particularly noteworthy. The gunboat 
was built for a speed of 12 knots, whichspeed is attained 
with a little over 1000 horse-power. The sister vessel to 
eee U.S.S. Annapolis—is also fitted with our 


Length of vessel on water line... 174 ft. 

Breadth eee ove eve eee ” 

Draught on trials ... ee sis 12,, 

Displacement 4 1000 tons 

Coefficient of fineness -508 
Machinery : 

Type of engine .. Twin-screw vertical 


triple-expansion. 

. High, 12 in. ; inter- 
mediate, 18 in. ; 
low-pressure, 

d 28 in. 

Stroke of piston ... es ace 18 in. 

Number and type of boilers ... Two Babcock and 

Wilcox water-tube. 


Cylinder, diameters 


Length of boilers ... . 6 in. 

Wa ie the tna 

Height over all ... iS, 11 ft. 

Total gue surface “eetaae 94 aq. ft. 
» heating surface .., we 3620 =, 





TABLE I.—S.S. ‘* Otto” —Consumption Trials from Hull 
to Dunkirk, July, 1898. 
(Loaded Ship Drawing 14 Ft. 2 In. Aft, 10 Ft. 10 In. Forward.) 






































ale le] le lle lal lebles| 

fem | le legiés! € | 35/83! 

& | e “| Slo glo ein = = Bn ceo 
Time. [2 s/8 5/35) 5 AES aiss|\ a | ws = 2/23) ; 
g553185 g SSises5\ 3 ZsEles| 8 
e222) 8 Se Seles § |S sage F 
lst Test : | Ib. | Ib. | Ib. | in. |d.F./d.F./d.F.| Ib. | Ib knt. 

Start. | 
8 a.m. 215] 73 | 14 | 23 | 132) 80 | 639) .. | .. | .. | 100,118 
8to 9 | 222) 74 | 15 | 23 | 132) 85 | 600;1890) 112/1275) 102/12.4 
9 ,,10 | 225] 75 | 16 | 23 | 134] 80 | 620/1920| 118] .. | 101/12.6 
10 ,, 11 225) 75 | 16 | 23 | 130) 82 | 6580/1900} 120/1250 100) 12.6 
11 ,, 12 | 220) 74 | 15 | 23 | 132) 84 | 6001860) 115) .. | 102)12.6 

2nd Test : | | 
Start. | } 

2 p.m. 225) 75 | 16 | 23 | 185] 85 | 680) .. | .. | .. 100, 12.2 
2to3 | 225) 75 16 | 23 | 137) 86 | 620/1855) 1830/1259) 102/12.6 
3,4 | 225 75 | 16 | 23 | 138) 88 | 610,1920| 125] .. | 101 12.0 
4,, 5 | 225 75 | 16 | 23 | 136) 87 | 590/1900] 1421245) 101 12.8 
5,6 225) 75 | 16 | 23 | 136! 85 | 640/1870) 135 .. | 101:12.4 


From Dunkirk to Hull, July 21 and 22. 
(Ship Drawing 11 Ft. 6 In. Aft, 8 Ft. 4 In. Forward.) 
































8rd Test :| | | | 
tart. | 
6 p.m. | 225) 65 | 14 | 224) 132, 78 | 540] .. | .. | .. | 104/18.5 
6 to 7 | 225) 65 | 14 | 294] 136) 76 | 520|1870) 115/1275| 105|13.4 
7 ,, 8 | 225] 65 | 14 | 224! 130) 74 | 500/1892| 118] .. | 103/13.2 
8,, 9 225 65 | 14 | 294) 128) 78 | 630/1880| 1192/1227] 104) 13.4 
9 ,,10 | 225] 65 | 14 | 224) 132) 75 | 510|1865| 117] .. | 106/13.6 
4th Test Adie eal] 
Start. ee ee 
4a.m. | 225| 65 | 15 | 223/138 79] 550] .. | .. | .. | 106/13.8 
4to5 | 294] 64 | 13 | 224) 140) 82 | 570|1920| 120/1225) 104| 13.9 
5 ,. 6 | 224] 64| 14 | 224! 130) 84 | 600|1930) 110] .. | 104) 13.7 
6,7 | 225 65 | 15 | 22h) 128 86 | 50/1900] 115)1275| 105|13.8 
758 | 224) 64 | 14 224 132) 80 | 590]1910| 126) .. - 13.9 








Nore.—Temperature and pressure readings are the average 
per hour. 

TasLe II.—S.S. “‘ Otto.” Average Particulars of Four 
Coal Consumption Tests made on Voyage from Hull to 
Dunkirk and Back, July 19 to 22, 1898. 

Particulars of Boilers: 








Total heating surface .. 5500 sq. ft. 
» grate area ee ee +. 2” 
Ratio of heating surface to grate area 47: 
Class of coal * os as .. Yorkshire bituminous 
Test Number ee ee el kL 2. 3 | 4 
Average pounds of coal per hour _..| 1892 | 1886 | 1877 | 1915 
on " combustible per 
hour ae os = oe - | 1776 | 1753 | 1762 | 1798 
Average tons of coal per day .. --| 202] 20.1; 20 | 20.5 
Maximum indicated horse-power _..| 1275 | 1269 | 1275 | 1295 
Average indicated horse-power ..| 1262 | 1257 | 1251 | 1285 
Baffle opening -. 8q. ft.) 11.7 | 1.7 | 11.7 | 11.7 


Ratio of baffle opening to grate area..| ys th To to 
Pounds of coal per indicated horse- 


power per hour.. es ne wf SOY LG) Ee ee 
Pounds of combustible per indicated 

horse-power per hour.. ed .-| 1.408} 1.4 | 1.409) 1.4 
Pounds of coal per square foot of grate 

per hour .. 16.2 16 | 16.04 | 16.3 


Average funnel temperature dg. Fahr.| 610| 618 | 620 | 580 
ed ; .. knots} 12. 





aa revolutions per minute «| 101 | 101] 104 | 102 
Percentage of ash.. es és : 6 6 6 6 
Temperature of feed water deg. Fahr.| 130 | 130) 182 | 136 











Grains of chlorine in boiler water .. mee 430 | 30 | 300 


TasiE III.—Performances of the S.S. ‘* Rollo,” 
The ship left the pierhead at 10 a.m. on July 6, 1898, and re- 
turned at 5.30 p.m., during which time consecutive runs were 
made on the measured mile, and the following rqgults obtained : 


Total heating surface in boiler .. 5500 sq. ft 
‘ mA - heater.. oe os -> Ge oe 
ges eT Ee aT meee ree 

Ratio of heating surface to grate area.. a 44.7 

Baffle opening = =e os Fe aS 20.5 

Ratio of baffle opening to grate area .. kf 1:6 

Average pounds coal per hour .. os = 1792 Ib. 
‘ an yy Bai ure on ag 108 ,, 

a wr combustible per hour oi 1684 ,, 
Maximum indicated horse-power ne se 1130 
Average ” ” ae ee 1100 
Coal .. es a e yA uF .. Yorkshire 
Pounds of coal per indicated horse-power per 

hour ee + ve “ we ee 1.6 
Pounds of combustible per hour se ive 1.53 

9 coal per square foot of grate 14.5 

Average funnel temperature .. os oe 540 deg 

» Speedin knots .. es a ds 123 
» revolutions ee oe 6 mS 73 


Percentage of ash .. ae am E =a 6 
Temperature of feed water we heater.. 124 deg. 


” ” leaving ” 170° ” 
Air pressure at fan - ¥ on ‘a 2 in. 
High pressure, steam... “a as oe 200 Ib. 
First receiver ain os en Pe ae 05 ,, 
Second ,, ef Se oe < : Pa 
Low-pressure receiver .. Pr <a a 7 
Vacuum a . 254 in. 


An accumulation trial was made on entering the dock by order 
of the Board of Trade Surveyor, and not more than 205 Ib. pres- 
sure was obtained with stop valve shut on engine and firing hard 
on lin. air pressure at the fan. Diameter of engine cylinders, 
19 in. by 26} in. by 88 in. by 57 in. by 3 ft. stroke. 





Total weight of boilers, ashpans, 
and all fittings (empty) as 94,000 Ib. 
Total weight of boilers, ashpans, 
and all fittings (including 
water) ... “ss ive ost 112,000 ,, 


8.8. “ Otto.” 


The sy Dundee at noon, on July 14, 1898, and returned at 
8 p.m. tween 10 and 2 o’clock a complete four hours’ con- 
sumption trial was made at ordinary full speed ; between 3 and 
5 o’clock a two hours’ consumption trial was made on the 
measured mile with the engines full open, and on both trials 
steam was easily maintained at full pressure. 

Engines, triple-expansion, with cylinders 17 in., 30 in., and 





52 in. in diameter, by 36 in. stroke. The coal used on the trial 
was Scotch, and the following results are those taken when the 
engine was being driven its hardest on the d mile : 

Total heating surface és 5500 sq. ft. 

» gratearea .. PY) Ys ee ee ai? *S. 
Ratio of heating surface to grate area mt 47:1 
Baffle opening ie et e oe FS 1:7 
Ratio of baffle opening to grate area .. a 1:11,.7 
Average pounds of coal per hour 3 ~ 2262 Ib. 


- » Of ash per hour ee oe 
ay ». combustible per hour cy 2144 ,, 
Maximum indicated horse-power 1568 


Average indicated horse-power.. ee os 1428 
Pounds of coal per indicated horse-power per 
hour of a es as pee <a 1.58 
Pounds combustible per indicated horse- 
power per hour .. za nat re a 1.5 
Pounds of coal per square foot of grate ee 19.3 
Average funnel temperature on -» 620 deg. 
és speedinknot .. Pre - ee 13.8 
ial revolutions ae “ sad ba 106 
Percentage of ash .. <i ee pe we 6 
Temperature of feed water oe i a 147 deg. 
Pressure of steam in boiler a ee oe 225 Ib. 
cS ‘s high-pressure casing .. 220 ,, 
* wt intermediate casing .. 85 ,, 
a “3 low-pressure casing 22 55 
Vacuum oe ie ry an 20 in, 





formity with our usual construction for marine pu 
every tube being accessible by its own independent hand- 
hole fitting, for cleaning and repairs. 

he vessel was built by the Union Iron Works of San 
Francisco in 1897, and shortly after receiving her arma- 
ment and stores, was ordered to Alaska, and spent the 
summer and autumn months cruising in northern waters, 
returning to San Francisco in December, 1897. After 
the outbreak of hostilities between Spain and the United 
States, she was ordered from San Francisco to Key West, 
sailed in company with the battleship Oregon as far as 
Rio Janeiro; and, in order to keep up with the Oregon, 
was compelled to travel 13 knots, being one knot in 
excess of her contract speed, for a distance of 11,000 
miles, and not once during the run was it found necessary 
to slow or stop ; andon arrival at Key West, the Marietta 
took her nae with the squadron, and went into active 
service. Previous to her trip round Cape Horn the 
vessel was run on several trials to determine the economy. 
The official report by Mr. W. Chambers, chief engineer 
of the ship, reads as follows : 

“‘Runs were made for periods of 48 hours each, the 
engine revolutions being maintained at as near a constant 
rate as ible, and a careful account kept of the distance 
run and the amount of coal burned during these times. 

“Three different rates of revolutions of engines were 
taken, giving speeds of 104, 94, and 84 knots respectively. 
At the 8}-knot s , the wonderfully small consump- 
tion of 64 tons a day was obtained, or 1.52 Ib. per indicated 
horse-power. In other words, the Mariette steamed 264 
miles a day on only 64 tons of coal, or could go more than 
7500 miles on her coal supply.” 

This coal consumption includes the steam required for 
electric lighting, ventilating, cooking, and heating. The 
boilers did not require any repairs after the run from 
Francisco to Key West, and such a continuous run mostly 
at a knot in excess of the usual speed shows that the most 
sceptical must admit that this boiler is a type that is 
capable of fully conforming to any requirements of a 
warship. The economy recorded in this vessel and in the 
mercantile marine, as witnessed by the particulars of the 
trials of the Rollo and Otto, as well as the fact that one 
of the first cargo vessels (the s.s. Nero), fitted some six 
years ago, has been running continuously ever since with- 
out any hitch, shows that it can be relied upon. 

We are, Sir, yours faithfully, 
Ba k and Wilcox, Limited, 
James H. RosenTuat. 
147, Queen Victoria-street, London, August 8, 1898. 





THE DESTRUCTION OF THE UNITED 
STATES BATTLESHIP ‘‘ MAINE.” 
To THE EpiTor OF ENGINEERING. 

S1r,—Lieut.-Colonel J. T. Bucknill gives himself away, 
when, for the second time, he accuses me of being a 
stranger to the truth. He now writes, in your issue of 
July 29, that I misquoted him when I wrote ‘‘drive the 
double-bottom downwards, ” and that it should be ‘‘press.” 
The whole prem was quoted in my first letter (your 
issue of July 8), with a reference to his article in your 
issue of June 24, where anyone may find the original in 
the last ph on page 782, and may see that it is the 
Lieut.-Colonel who does not know his own words, and is 
ignorant of his own meaning. He adds now that there is 
a great difference between “drive” and “press.” In 
that I quite with him. ; ; 

And, by the way, if he would kindly give a closer 
reference to the words ‘‘ buckled downwards,” which he 
stated in his letter in your issue of July 15, were the ones 
used in his article, we might be able to see in what con- 
nection they were placed. : : 

I trust the printer may be forgiven for adding an ‘‘s” 
to “‘chain,” and setting up +S gabapnehiesll ” for “‘ conse- 
quently,” in my second letter, at the 11th line from the 
bottom of page 110. 





All boiler tubes are straight. The boilers are in con- 


The question (as a mere side issne) was, what the 
author of the article on the above subject, oiling in your 
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issue of June 24, and not I, was “driving at”? A 
mental picture in bombastic language was given. A 
translation into a plain exact scientific statement was 
asked for. It wasan old saying, ‘‘ Engineers do not want 
demned pictures. They require drawings.” 

The principal fact that I referred to all along was the 
bending up of the double bottom 34 ft. And my first 
— to make the author’s theory on that point more 

efinite, naturally divided itself into the exact movement 
of the structure after the explosion, and the well-known 
mechanical principles inveloall therein. The author, 
however, still passes over the latter part of the question 
almost entirely ; says, in fact, that he does not know 
what is driven at. Evidently, therefore, it is too much to 
expect his articles always to agree with mechanical prin- 
ciples. I left it to the author, on account of the statements 
in the article that the mud was such an important factor, 
and in his letter that the water under the ship returned, 
to say whether, according to his theory, the mud went up 
to the ship’s bottom, since he had assured us, in the same 
letter, that the bottom was not driven down to the mud. 
He missed that point, and contents himself with again 
giving the same assurance with a representation of the 
soft age resisting the transmitted energy or pressure like 
a rock. 

I would remind the author that he previously wrote of 
the times and strengths of the explusions 1, 2, 3, of the 
ship being driven sideways by reaction to starboard, and 
that he depicts the port side only, folded down. And I 
would then point out that he now graphically shows that 
scarcely any difference was made by one, or all, of those 
factors, to the peacefully piled up wall of water at either 
side, which has come (for what reason he best can tell) to 
an abrupt stop, and a sharp angle with the level. 

The author appears at last to recognise that his theory 
left it previously inexplicable ; if he considered the sides 
or side (both plural and singular are used in the sentence 
referred to) were blown out to the level of the bottom, as 
he now asks to have them pictured, why those gaps 
were not the easiest and quickest way for the water to 
flow into the crater after the explosion instead of buckling 
first, and then driving, as he stated, the double bottom 
upwards to such a height. (Wedonot yet know whether 
he says 34 ft. at that stage.) Because he now has graphi- 
cally shown the water already back on top of the folded 
down side, before the “‘ reaction or recoil” from mud or 
water, which he previously wrote preceded it, and played 
such a principal part, has buckled it upwards percept- 
ably. Thus then, that buckling upwards stage of the 
movement in his theory is now altogether discarded, for 
surely it could not be reconciled with the other facts, or 
if there were such a reaction after the explosion, and 
before the water fell back, as he formerly stated, it would 
have buckled up the weak side far more than the double 
bottom, and been shown in the sketch. 

The water, shown in the same sketch, looks also as if, 
when it ‘‘ fell back into the crater,” it would strike hori- 
zontally and downwards, and not ‘‘drive” upwards, as 
the author wrote, but only press against the double bottom 
with an unusual force; and the author has confessed, 
when he wrongfully accused me of blundering, that he 
actually does know that there is a difference between the 
two words. 

To conclude. Those who have looked closely into the 
matter must have been forced to, and this only confirms 
the very apparent inferences that the author of the 
article now under consideration, not only avoids ques- 
tions involving mechanical principles, but that he contra- 
dicts his own words, and does not wish the articles to be 
taken too —. It is not surprising, therefore, that 
he should write that he is not sure what I am “driving 
Perhaps he still flatters himself that I started to 
‘drive at” his article. But to follow one who shifts 
time, place, and action so readily (thereby suggesting that 
it is he rather who has the honour to be of this racy soil, 
for I have no title to his doubtfully-meant compliment), 
and then jokingly adds that he is ignorant on the matter, 
reminds me in too many respects of ‘‘ a wild-goose chase.’ 
He must please, therefore, not try to take me further 
with him, unless he returns to the exact movement of the 
structure, with reference to the bending of the double 
bottom 34 ft. nearer the deck after the explosions; and 
thereby traces and estimates the energy involved and the 
“ pogeinns, the only subjects I proposed at first to 

eal with, 


at.” 


I am, Sir, yours, &c., 
Z Ham. Dawes CRIpps. 
Newport, Mayo, August 8, 1898. 





NARROW-GAUGE RAILWAYS. 
To THE Eprror oF ENGINEERING. 

Srr,—I notice in Mr. Leslie 8. Robertson’s paper on 
** Narrow-Gauge Railways, Two Feet and Under,” which 
you have published, he makes nention of ‘“‘ Engines with 
trailing bogie, built by Bagnall;” and, further on, ‘‘ these 
engines are found to be rather apt to leave the rails, the 
— arrangement not being entirely satisfactory for the 
WOrk. 

By this it ry be inferred that I was responsible for 
the design of the bogie; but it was not so, as I was in- 
structed to supply a new design, which at the time was 
thought by the authorities to be an improvement on the 
one which I offered them. 

The ‘‘Ajax” engines spoken of a few lines further 
down were built to our own designs entirely, with the 
exception of one or two brasses which were made to 
duplicate with engines already running. 

erhaps you will kindly insert these few remarks in 
your next issue. 


Yours faithfully, 
, W. G. BaGNnaLL. 
Castle Engine Works, Stafford, August 8, 1898. 


ROYAL ENGINEERS. 
To THE Eprror oF ENGINEERING. 

Srr,—Your readers will understand why I hinted, 
in my letter published on the 22nd inst., that it was 
time to close this ‘correspondence. The force of my 
exposures was being sacrificed by the. efforts of some 
of your correspondents to draw the attention to the 
suggestions, of far less value, of course, than the facts. 

As a new subject I have no objection to taking part in a 
discussion as to ways and means of reorganisation, if it 
is to furnish facts asked for, and not to give a lot of 
opinions and suggestions which will not carry great 


weight. 

e part I have oe ed, and intended to play, was one 
similar to that of the little boy in a fairy tale, who first 
spoke out that the king, whose clethes had been repre- 
sented by their fraudulent makers to be visible only to 
those competent only had really no clothes on at all ; and 
brought him, his courtiers, and the crowd suddenly to 
see that every one else had played the same deception as 
himself, and all had been duped by each. 

This fraud was suspected before, no doubt, but there 
is something similar in the cases, and my réle, like the 
boy’s, ends there, at least as regards what is we | useful 
in it. Courtesy, however, demands that I should reply 
to your correspondents. , me a 

** Action ” speaks to the point; but if indifferent and 
neglectful authorities are to be oe to act, it must 
be by those competent to judge and speak on the matter 
forming themselves into leagues—in some ways like the 
Navy e—and taking an active part in circulating 
the information that will induce more and more people to 
, a it their support, a small contribution being paid to 

efray expenses. : 

One or two, well formed, and keeping to their purp 
until they had gained their end, would be epoch-making 
in the history of the administration of our public services, 
and be of the greatest and widest utility. 

Those who, for — reasons, could not allow their names 
to be published, should be allowed to join anonymously, 
the secretary, who a enenny would be the editor of 
the paper on which the correspondence appeared which 
led up to its formation, vouching for the bond fides of 
each entry so shown. : 

By such means or without them, preferably with them, 
all patriotic engineers, and those wishing to stand by 
their brother professionals, should exert themselves to 
give wide publicity to this matter. They should brin 
1t to the notice of influential members of Parliament an’ 
editors of papers to whom they may be known. Only 
let them show up facts, not opinions. Most of the former 
are summed up in my letter in your issue of the 22nd 
ult., and the figures relating to them in mine of June 17. 
In answer to “ Yo He Trovado,” I need only point out 
how desirable it was fur me to make my attacks as im- 

rsonal as possible. I have no doubt, however, that some 

yal Engineers were in the veritable plot of clique versus 
national interest ; and others have been reprehensibly in- 
different in the matter; but I know, too, that to charge 
Engineer officers, as a body, of being less patriotic and 
public-spirited than other men or corps is ridiculous. Your 
correspondents judge pretty severely, but they should 
realise that the grievances Civil Engineers undoubtedly 
have against Royal Engineers will somewhat vitiate their 
judgment; and, therefore, that the best thing they could 
do is to refrain. It is fair to take into account the harm 
Royal Engineers in office risked to do to brother-officers 
and to sons, protégées, and friends seeking admission to 
the corps, by inaugurating reforms; no doubt it is no 
justification for their inaction, but it is some excuse. 

The way to avoid doing this is that of serge | the so- 
desirable and eminently reasonable rule, that all officers 
who do not spend a certain proportion of their time in 
each rank soldiering, shall be p on a separate list. 
Then they could be allowed to specialise to any extent ; 
but when the War Office awakes to realise, or is made by 
the country to realise, that commanding men in battle is 
a sufficiently serious thing for it to be worth while pro- 
viding that ple not properly trained shall not be em- 
powered to claim the nght to do so, their military rank 
will be made honorary, but not executive. 

For the remainder, the military and military engineering 
experience the corps offers should reserved, and it 
might so be possible to train them as officers of engineer 
companies require to be trained. 

The former class would not be recruited from the out- 

side, and allowed to die out: the ‘‘ militarised,” or—not 
to alarm your correspondents—shall I say ‘‘volunteerised,” 
Indian Public Works Department and Royal Engineers’ 
Department taking their place. In the second, recruiting 
would be stopped, and perhaps special inducements 
offered for retirement, until the normal number was 
reached. The sooner the better, as from then only could 
a really efficient system come into operation: one in which 
every officer, Jack-of-all-trades though he is ultimately to 
become, would first spend a specified number of years 
gaining solid experience in some branch of engineering 
useful to him, which alone could make him a real engineer, 
and fitted for duties so important and so difficult as his 
are. 
_ Aspirants to a military and engineering career would 
in the meanwhile find in the Indian Public Works De- 
partment, a suggested in my first letter, a 
serviee that would give them one of more reality on its 
military as well as on its professional side. 

No doubt the case of those of its officers who distin- 
guished themselves with the regiments to which they 
were attached, and showed that, for their advantage and 
for the country’s, they should be taken into the military 
service, would be provided for by a —_ regulation. 
Thus its members joining with the FieldMarshal’s baton 





in their knapsack, the Department would have the con- 





pean with the Army that one so essential to it should 
ve. 

No firm or company has ever thought it necessary to 
forbid its junior engineers joining the volunteers, or rail- 
way companies their senior officers from all joining the 
sip — and Railway Volunteer Staff;” and, except 
for the fact that, owing to circumstances, they would 
get much more active service, that was all the “‘ militaris- 
ing” I suggested for a Department I was arguing should 
be separated entirely from one that should 


military. 
to think that that amount of 


truly 


It eal be as eas 4 
“* militarisation” would on the whole benefit it ; though, 
no wonder, with the experience they are having, its engi- 
neers d the very idea. : 

The army, however, must have engineers, and requires 
men whose record has been kept, and who are known to be 
reliable as well as clever ; so a department militarised to 
that extent is the only way out of military men in the 
department. : 

hich would its members choose? There is no ques- 
tion as to which would be the most useful. 
Yours, &c., 
Roya ENGINEER OFFICER, LATE INDIAN 
Pusitic WorKS DEPARTMENT. 


P.S.—‘‘ Eureka” starts by saying that he disagrees with 
me as to the cure, then shows in his letter that he agrees 
with me exactly. ‘‘In case of war, public works being at 
a standstill, engineers would come forward ; ” then, ‘Does 
it not strike him that a similar system Sergeapetaier 
would provide the necessary experts?” That is exact 
what I saw, and therefore suggested giving them a drill- 
ing at Cooper’s Hill. But this is done already, as they 

must join the ‘‘ volunteers,” and in In too, when 
appointed, so what are we both talking about, ‘‘ Eureka”? 
It is only required to officially recognise this to remove 
the excuse for putting military men permanently in the 
Department. : : rae 
to reducing Royal Engineers to their legitimate em- 
ployment, we were always agreed there, unless he bars 
attaching them for a specified period for experience, when 
we would disagree. 

Perhaps I know the hitches and difficulties that there 
are at the War Office better than some of your correspon. 
dents; I did not embark on this correspondence without 
some idea that it might be winked at, and, in some circles, 
approved, although nothing is being done in the matter. 

So far, events would appear to have justified my con- 
jecture. 





THE COST OF ARMOUR. 
To THE EprtoR oF ENGINEERING. 

Srr,—The question of the cost of armour-plates has be- 
come one of the most momentous importance, and it 
occurs to me to ask why plates of a greater thickness than 
6 in. should ever be employed. The immense cost, out of 
all reason, of this hardened surface plate is well known, 
costing five times the value of first-class steam engineer- 
ing work, but there is no greater — of hardening 
effect in a 9-in. than there is in a 6-in. P ate, yet the cost 
is proportionate to the weight, although the weight of the 
one is 33 per cent. greater than the other, and this in- 
creased Pe is charged on the basis of the fancy 
price. If the hardened effect had on the 9-in. plate a 
proportionately , apne penetration, one could under- 
stand this, but it has not. : ; 

Perhaps some one who knows will provide us with a list 
of comparative prices paid by the different Governments 
peo Russia) for armour-plates of the hardened sur- 
‘ace quality. The table be immensely instructive 
just now. Yours, 


August 6, 1898. XERES. 








PATENT SPECIFICATION DRAWINGS. 
To THE EprTor OF ENGINEERING. 

Sir,—Public opinion is often brought to bear upon the 
mysterious ways of the authorities at the Patent Office, 
but not always with any degree of success. However, 
will you allow me, through your columns, to call the atten- 
tion of the Controller to the variation in scale of the 
drawings accompanying the published specifications ? An 
inventor presumably draws the three views of his ma- 
chine or apparatus to the same scale but if by any 
chance his invention is too large and he is obliged to 

lace the separate views on more than one sheet of ristol 
Goond, the genius at a who settles 
these affairs invariably arranges that a different scale of 
reduction shall be used for each sheet of the reproduced 
drawings, and so causes needless trouble when a reader 
wants to compare different views of an apparatus, say, 
front and side elevations with each other. I may, for 
example, mention amongst the recently issued specifica- 
tions 11,060 and 15,143 of 1897, and 8529 and 9261 of 1898. 
If this lack of uniformity can be avoided in future it will 


save trouble and cease to offend the eye of any 
DRAUGHTSMAN. 





PrrsonaL.—We are informed that Messrs. J. Carter, 
Sons, and Co., of New Barley-street, Salford, have pur- 
chased the business of the late Mr. Edwin J. Oxley, of 
Port-street, Manchester, which they will continue under 
Mr. Oxley’s name.—The Engineers’ Club of New York 

ve a complimentary dinner on May 21 last to Commo- 

ore Mordecai T. Endicott, United States Navy, on his 
appointment as Chief of the Bureau of Yards and Docks, 
Navy Department, Washington. This appointment has 
always hitherto been held by an officer o the fighting 
line, and not of the engineering de ent, and thus 





marks a transfer of much work from the one to the other. 
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In electric tramways on the trolley system the 
current returns to the power station in part, or alto- 
gether, through the rails. It is, therefore, of import- 
ance that the resistance of the rails should be small, 
since a large resistance involves a loss of power, and 
may possibly cause a drop of voltage beyond that 
permitted by the Board of Trade. In order to enable 
manufacturers and inspecting engineers to measure the 
resistance of rails quickly and accurately, Messrs. 
Elliott Brothers, of St. Martin’s-lane, London, have 
brought out an apparatus by which the work can be 
done with the assistance of unskilled workmen, a few 
moments’ instruction being sufficient to enable a man 
without any knowledge of electrical matters to make 
the required tests. 

The illustration above shows the operation in pro- 
gress at the works of the North-Eastern Steel Com- 
pany, at Middlesbrough. The rails, which in this 
particular case, weigh about 10 cwt. each, are brought 
up on a truck and slid off on to a pair of steel rails 
fixed at a definite distance apart. A considerable 
number of lengths can be laid down and tested one 
after the other. As each rail is tested it is laid across 
two steel knife edges a definite distance apart, and 
two cables are connected to the rail outside these 
knife edges, by means of clamps. This part of the 
work can, of course, be done by the ordinary labourers 
employed about the yard. 

The method consists in the correct measurement of 
the total current furnished by a few accumulator cells, 
and passing through the cable and necessary regulating 
switches and rheostats through the part of the length 
of rail under test, and the observation, by means of 
another instrument, of the exact difference of poten- 
tial existing between the knife edges upon which the 
rail under test is laid. These two measurements im- 
mediately give the value of the resistance in ohms of 
the section of rail between the knife edges, which is 
really all that is required. 

By using instruments of the Weston type, their 
dead-beat character enables the readings to be taken 
almost instantaneously, and with great accuracy ; by 
plotting out a suitable diagram giving a range of 
resistances in terms of current and difference of 
potential values, the results can be worked out in 
ohms Without any calculation at all, and the actual 
conductivity of the rail determined in terms of a 
Square inch section of pure copper, or any other 
specified value. Of course, the resistance itself dealt 
with is extremely small, possibly only one or two 


1 
10,000 of anohm. But by means of the method briefly 


described above, tests are being obtained perfectly 
consistent and capable of being repeated time after 
time with exact coincidence on the same samples. 

The instruments are arranged on a small switch- 
board in a convenient way for being read. The whole 
apparatus lends itself to rapid work, and will be 
found most practical. The tests are quite inexpen- 
Sive, since the entire rail forms the test-piece, and 
there is no preparation required, 





ELECTRIC RESISTANCE OF STEEL RAILS. 





INDUSTRIAL NOTES. 


Tuer Miners’ Conference, which has been meeting in 
Vienna, has not been a conspicuous success. In the 
first place, one important nationality has been absent 
for some reason, namely, the German, no delegates 
proper having been sent from Germany. In reality 
the English element preponderated and could have 
carried any resolution they thought fit. But there 
has been no necessity for any such definite and 
decided a course, for the subjects discussed did not 
necessitate any such stand by nationality as has been 
the case in some former congresses. Indeed, the chief 
division in the Congress on a point of some import- 
ance found the English delegates divided, namely, on 
the question of a minimum wage, the delegates of the 
Miners’ Federation, and those of the ‘‘ National 
Union” — Durham and Northumberland — being in 
opposite lobbies, so to speak, that is, voting on 
different sides. But it is evident that the term 
‘minimum wage” is not universally understood in 
the same sense, or the delegates of the two English 
counties named would not be found voting against it. 
One of the speakers explained that it did not mean a 
uniform ‘minimum ” for all countries and all places, 
but a varying minimum according to circumstances. 
In this sense every trade union in the country is 
always fighting for a minimum. It is very evident, 
however, that some regard the proposal from the 
point of view of uniformity. As an English delegate 
explained, this would close all Continental mines if 
the minimum adopted was the English standard, and 
would ruin the British miner if the standard adopted 
was that of any foreign country—France, Belgium, 
Austria, or Germany. However, the resolution was 
carried by 813,000 to 136,000 votes. 

The discussions at these Miners’ Congresses have 
undergone great changes since they were first insti- 
tuted. In the earlier ones the Continental delegates 
were mostly, indeed, almost unanimously, in favour of 
Government action on all matters, while the English 
delegates took quite the opposite view. Then some of 
the British delegates went for ‘‘at least partial 
Government interference and regulation ;” now the 
latter is not so generally supported by a section of 
the Britishers nor by the foreign delegates as a whole. 
There has grown up a more healthful view in the minds 
of the Continental sections that the State cannot do 
everything, and that self-reliance and mutual help are 
the best crutches to rely upon. Thus the Congresses 
have been quietly and gradually teaching the Conti- 
nental delegates the principles of English trade 
unionism, and all have been learning the value of co- 
operation in respect of wages and other labour ques- 
tions, so as to more nearly equalise the conditions as 
to competition between the English coalowner and 
merchant and those on the Continent. The results 
will doubtless benefit all parties, in so far as coal- 
owners and coal-getters are concerned, even if the 
foreign manufacturer may have to pay a trifle more 
for fuel than he has hitherto been in the habit of 





paying. Moreover, in the future, near or remote, 
this interchange of ideas between the workmen of 
various countries will bear fruit in other ways to 
the mutual advantage of all. A few years ago, com- 
paratively speaking, a long journey on the Continent 
by English working miners would have seemed 
p Ader y now the only discussion seems to be which 
is the best and pleasantest route, some preferring 
one way, some another, some wanting to sail on the 
Blue Danube, others to see the towns remarkable for 
architecture and museums of science and art. 





The report of the Associated Iron Moulders of Scot- 
land shows that the favourable conditions of trade 
continue to prevail, whatever slackness may have 
occurred being due rather to the holiday season than 
to any falling off in the demand for labour. Trade is 
really very good in all the chief centres, and the funds 
are increasing — showing that the claims for 
benefits are at a low level. The wages movement is 
being carried on quietly, mostly with the view of 
raising the standard in places where the rates have 
hitherto been low. But the men are cautioned as to 
their action, any extreme step being deprecated, and, 
indeed, the men are informed that such is forbidden ex- 
cept with the consent of the executive. One pregnant 
sentence is worth quoting : ‘‘ It is not —— to the 
outside of gates, and then seeking remedies, that our 
interests as workmen can be advanced.” The report 
goes on to show that a plain statement of facts, 
well reasoned out, will win in the long run. The 
om gives a good deal of space to the subject of 
federation, because the matter is being so widely dis- 
cussed. Hence attention is called to the Congress 
scheme, the Scotch Congress scheme, to the Clarion 
scheme, and to two other schemes emanating from 
individuals, All this refers to a scheme of universal 
federation ; meanwhile the federation of the engineer- 
ing and allied trades goes on apace, although the 
Amalgamated Society of Engineers broke away from 
it along time ago. The membership of the Union of 
Iron Moulders has increased until it now stands higher 
than at any previous period ; and yet the total num- 
ber of idle members on benefit is very small, only 148 
out of a total of 6996 members; but there are on 
superannuation benefit, which is a serious drain on 
the funds. However, the society is prosperous. 


The report of the Cotton Spinners’ Association does 
not mark any material change, but there is a 
very slight change for the better as regards employ- 
ment. The total number of members is 15,234, 
showing an increase over a year’s operations of 1228. 
But the gain is wholly in the ranks of the piecers, for 
the number of financial members is the same as a year 
ago. The proportion of unemployed on the funds was 
3.94 per cent. ; in the previous month 4.51 per cent., 
and at the same date a year ago 4.32 per cent., so 
that the state of trade has slightly improved, an im- 
provement which was sorely needed, the secretary 
reminds his readers. The number of accident cases 
reported was 31 in the month, and one member had a 
cheque for 100/. as the permanent accident grant. 
The number of dispute cases dealt with was 15, most 
of them being satisfactorily settled from the opera- 
tives’ standpoint. One of the cases seemed to threaten 
a dispute of a stubborn character with a long stoppage; 
but after notice had been given the matter was dealt 
with by negotiation and successfully arranged. The 
complaint was that the firm waated to reduce prices, 
but their notice todo so was withdrawn. Some of the 
other cases were of a troublesome character, but on 
the whole the interests of the members were well sus- 
tained. Some of the points in dispute are such that 
no eT settlement could well be come to ex- 
cept by friendly negotiation, which is done through a 
joint committee. The dispute often turns upon some 
technical point which to outsiders would seem trivial, 
but which may be of vital importance to the employer, 
or to the workers, or to both. 





There is no material change in the general position 
of the engineering and allied trades in the Lancashire 
districts. The only branch, perhaps, that can com- 
plain of new work not coming forward so freely 
as it did a short time back, is the loom-making 
branch of textile machinery ; but the other branches 
of that industry aie exceedingly busy. Machine- 
tool makers are full of work, and firms are book- 
ing new orders in more than sufficient weight to 
replace orders which may be running out. The 
locomotive and stationary engine builders continue 
to be well and actively employed; and so are the 
marine engineers, the boilermakers, the ironfounders, 
and all cognate industries. The work on hand is 
sufficient in all, or nearly all cases, to carry the 
establishments well over the present year, and in some 
cases far into the next year, 1899. Generally, there 
is an absence of labour disputes in any acute form, 
nor are there signs of serious troubles in the near 
future ; even the overtime question is at rest, or is so 
kept in the background that it is causing no very 





acute friction. In the iron trades a firm tone is main- 
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tained, though the new business done is mostly only in 
small quantities; but this is chiefly because large 
users have bought ahead, or have contracts for forward 
supplies. Makers of pig iron have little or none to 
sell, In the finished iron trade there was an advance 
last week, which advance was well maintained. The 
steel trade continues to be active in all departments, 
the tone being firm as regards prices for all qualities 
and descriptions. On the whole, the outlook is 
exceedingly good in all branches of the iron and 
steelmaking branches, and in the industries which 
are users of iron and steel, and no serious complications 
are feared in connection with them as regards the con- 
ditions of labour, 





In the Wolverhampton district there was a more 
or less general stoppage last week on account of the 
holidays, and by reason of stocktaking; hence the 
output was much interfered with. Customers are 
urging the makers and manufacturers to send in sup- 
plies, so that production has to be kept up at full speed 
wherever possible. There has been a well-sustained 
demand for medium and common bars, hoops, rods, 
and tube-strip at quarter-day rates. Offers of re- 
newals of expiring contracts on the old terms are not 
entertained, as the order books generally throughout 
the district are well filled, and the recent advances 
in rates are readily obtainable. Galvanisers have 
some heavy orders on hand, and consequently common 
sheets are in good request, but prices are kept low by 
keen competition and over-production. The steel 
trade keeps unusually busy, bars, billets, and sheets 
being in brisk demand ; the producers of crude iron 
are not able to keep pace with such demand, and hence 
there is increased firmness in quotations. The in- 
creased use of steel in boilermaking, as well as in 
other branches, is being felt by the makers of the 
best bar iron. The iron and steel-using industries con- 
tinue to be well employed generally, such as the engi- 
neering and allied trades, including boilermakers and 
tankmakers, bridge and girder constructors, iron- 
founders, and the major portion of the hardware in- 
dustries, both light and heavy. It is quite the excep- 
tion for any branch to be neal dull, except, perhaps, 
some of the sections of the cycle trade. ib the other 
branches any dullness is comparative rather than 
positive, in none is it at-all acute. The whole district 
is tolerably free from labour disputes, and generally 
the whole outlook is good. 





The holidays were kept up pretty generally in the 
Birmingham district throughout the greater part of 
last week, with the result that no large weight of new 
business was put nese nor was it indeed attempted. 
But trade is good in all branches of the iron and steel 
industries, except the steel trade, which is depressed. 
Nevertheless, galvanisers’ sheets have been in good 
request for export, though prices have not been quite 
up to what producers would like. Marked bars have 
been in good request, and the steel trades generally 
continue to be very brisk. There is a scarcity of 
pig iron, and the new puddling rates have stiffened 
prices. Generally, the local iron and steel-using indus- 
tries are busy, with here and therea branch rather dull 
in comparison with the others. The engineering and 
allied trades continue to be fairly well employed, as 
also are the chief hardware trades, both light and 
heavy. The district is generally free from serious 
labour disputes, and there are no signs of such in the 
near future. 





The Welsh steel workers at the Dowlais and Cyfartha 
Works seem inclined to throw in their lot with the 
new movement on more or less socialistic lines, rather 
than co-operate with the Iron and Steel Workers’ 
Union. At a meeting held in Merthyr last week, a 
committee of 12 was appointed to organise with a 
view to the starting of a union, and to securing pro- 
tection of the men under the Compensation Act. But 
if the men at those works think that there is a royal 
and easy road to the social millenium they are mis- 
taken. They must be content to labour and to wait ; 
to hasten slowly, for those who run often stumble. 
The union ways are slow ways, but trade unionism 
has shown that it is the safest for the men, and in 
the long run the least injurious to the employers’ real 
interests. 





The coal war in South Wales drags along, no satis- 
factory progress having been made towards a settle- 
ment. In one district a disposition was evinced to 
resume work, but difficulties arose, and the leaders 
were away at the Vienna Congress, so that there was 
no one in authority to advise. A yery serious difti- 
culty has arisen in respect to the relief given by the 
Board of Guardians, an injunction having been ap- 

lied for and served against giving relief to able- 

odied men when work is available close at hand. 
No doubt, according to the strict letter of the law, 
poor relief could be refused. It is better, how- 
ever, to wink at such action than force Boards of 
Guardians to take sides in a labour contest, as they 
must do in such cases. There is a growing ten- 


dency on both sides to resort to extreme measures ; 
they are, indeed, advocated by some of the newer 
leaders. But such action on the one side breeds 
retaliation on the other. It is better to minimise the 
friction than to increase it, for all parties. As it is, 
the men are politically punished, over 3000 miners 
having been disfranchised in the Merthyr district 
alone because of their employment in the labour yards. 
But if the relief is really withheld the poor women 
and children will be the first to suffer and will suffer 
the most. It isasad state of things, but this inter- 
ference with poor law relief will be the last straw if 
it is pressed to the extreme. In such a case it will be 
better to call in the Board of Trade and empower that 
Department to settle according to circumstances, even 
at the risk of doing an injustice to one or both of the 
contending parties. The thing must be looked at 
squarely. 





Although the annual Trades Union Congress is now 
close upon us, there is not the usual excitement as to 
its proceedings either on the part of the Old Unionists 
or of the New Unionists and the Socialists. The 
secretary has no opponent, and the contest for seats 
on the committee will not be exciting from the point 
of view of policy, only from the personal standpoint. 
But there will doubtless be very strong differences on 
some questions—as, for example, on the Federation 
schemes which will be discussed ; also upon the ques- 
tion of an organ. The mere Socialist resolutions may 
or may not be carried ; but if they are, the reason is 
that they do not excite either support and enthusiasm, 
or very strong opposition. Apathy has taken the 
place of zeal, and hence the Fa f of wordy resolu- 
tions. Possibly one other topic will evoke some feel- 
ing, and that is the question of Labour candidates at 
the next election. But this question has two sides, 
and will doubtless develop a rather strong party 
debate from the Liberal and Radical delegates as 








against the Socialist and Independent Labour Party 
delegates. This feeling has been growing of late, and 
may, in certain eventualities, evoke a very lively 
wordy warfare. 





The announcement that a large colliery firm in 
Lancashire has determined to inflict heavy fines upon 
miners for absenting themselves from work may or may 
not be true. But while the owners have the power to 
inflict fines they will have to be careful as to deduct- 
ing such fines from wages, or the Truck Acts will 
come in to the coalowners’ disadvantage. The men 
must be taught that absenting themselves from work 
is an evil to others as well as to themselves, that it 
entails losses to employers and to fellow workers, but 
a system of fines needs to be safeguarded. 


At the concluding sittings of the Union Congress 
the miners’ delegates rejected a motion to control the 
output by 715,000 to 65,000 votes, most of the speakers 
regarding it as quite outside their functions. The 
French delegates abstained from voting. The Con- 
gress, however, voted for the nationalisation of the 
mines, but in what sense is not quite clear ; whether 
that the State shall employ or pay all miners, or only 
hold the mines and sub-let, does not appear. State 
employment did not come in during the discussion, but 
doubtless some had it in mind. 


The Board of Trade have been taking action as re- 
tee the furniture trade dispute in Scotland, which 

ispute has been going on for nearly six months. The 
workmen regard the intervention as likely to be of use 
in ending the dispute. Both parties were seen, and 
probably some negotiations will follow with a view to 
settlement. 


It appears that a kind of Departmental Commitee 
will inquire into the matter of local or private friendly 
society clubs to which men are compelled to pay, and 
if found to be necesary, legislation will be attempted 
next session. But surely it is not legal to compel a 
ew to belong or not to belong to a society. his 

as been decided over and over again. Of course, 
much depends upon the form of compulsion and how 
it was applied in the case. 





A dispute between the proprietors of the Stax News- 
paper Company and the machine printers was referred 
to three members of Parliament, with the result 
that the award was in favour of the men. One of the 
referees was, and is, a large employer in the printing 
trade, so that doubtless the view taken is that which 
is in accord with the custom of the trade in the 
London district. The dispute bad reference to modes 
of employment. 








MarskILLEs.—The number of vessels which entered 
Marseilles in the first half of this year was 2001, of an 
aggregate burden of 2,135,611 tons. The corresponding 


entrances in the corresponding period of 1897 were 1871 | Rh 


te burden of 1,744,648 tons. Im- 


vessels, of an 
arseilles have been unusually heavy 


ports of wheat at 
this year, 





DYNAMOMETER FOR WAVE 
MEASUREMENT. 


Description of a Dynamometer for Measurement of 
Wave Stroke.* 
By Sir Witu1am H. Bartey, M. Inst. M.E. 

_ Tuts instrument for measuring the force of wave stroke 
is a modification, — by the writer, of an instru- 
ment invented by Mr. Thomas Stevenson, and called by 
him the marine dynamometer, which has been fully de- 
scribed in the Transactions of the Royal Society of 
Edinburgh, vol. xvi., 23, and also referred to in Mr, 
Vernon Harcourt’s arbours and Docks,” vol. i, 
page 26. The instrument illustrated in plan and elevation 
in Figs. 1 and 2 has been made this year for use on the 
coast of Japan. 

_ The instrument consists of a disc of an area of 36 square 
inches, or 233 square centimetres, which is mounted on 
four phosphor-bronze rods, 14 in. in diameter. The 
wave stroke is measured by a strong steel spring, and the 
indications are on the scale or index engraved on one of 
the rods. A split brass ring lined inside with leather 
being clipped or fastened to the index rod, slides to the 
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Fic. 3. 


point of compression and remains there for inspection ; 
thus showing the maximum pressure in pounds on the 
square foot to which the disc has been subjected. ; 

After the delivery of this instrument for Japan it 
occurred to the writer of this ¥ % that improvements 
might be introduced to enable the pressure or blow at 
various angles to be indicated, which would make it of 
greater value for experimental purposes in relation to 
calculations for the strength of sea walls, foundations of 
lighthouses, and similar purposes. These improvements 
consist in placing the instrument on trunnions with a 
swivel baseplate, so that it may be adjusted horizontally 
or vertically to meet the impact of the waves. Fig. 3 will 
enable this improvement to be understood. The maximum 
strain of the indicator is equal to 7000 Ib. on the square foot. 

Mr. Stevenson found that at Skerryvore Rocks, which 
are exposed to the full force of the Atlantic waves, the 
maximum pressure in the five summer months was 
611 1b., and for the winter months 2086 Ib. on the square 
foot. The greatest result was indicated in March, 1845 
the indicator SS Ib. 

It will be obvious that if a daily record of the perform- 
ance of the instrument be desired, an aniline pencil may 
be attached to the index rod, and a revolving drum with 
a paper diagram driven by clockwork would give a graphic 
record of the varying force of storm waves. 








Sourn AFRICAN TRLEGRAPHY.—The telegraph revenue 
of the Cape Government for May was 10,537/., as compared 
with 10,6107. in May, 1897. The number of messages 
transmitted in May was 194,149, as compared with 188, 413. 
A new telegraph office has been opened at Queque, 
odesia. 





+ Paper read before the seventh International Con: 





gress on Navigation at Brussels, 
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FATAL EXPLOSION OF A TRAMWAY 
ENGINE BOILER. 


A rorMAL investigation has been conducted by the 
Board of Trade relative to an explosion which occurred 
on April 30 from the boiler of ‘‘ No. 38” engine belonging 
to the Bury,. Rochdale, and Oldham Tramway Company, 
Bury, and by which one of the servants of the compan 
was killed. ‘The Commissioners were Mr. Howard Smit 
and Mr. Alexander Gray. Mr. Gough appeared for the 
Board of Trade, and Mr. Brierley, barrister, of Man- 
chester, for the Tramway Company. Mr. Pickstone, 
solicitor, attended on behalf of the relatives of the de- 

sed. ; 
From Mr. Gough’s opening statement and from evi- 
dence, it appeared that the boiler was of the vertical 
type so generally used in steam tramway service. hen 
new it was tested to a water pressure of 3501b.. and was 
designed to work at 1251b. The tramway company fixed 
the working pressure at 1401b., and the safety valves 
were loaded to that point. On the night of Saturday, 
April 30, the boiler was taken to the engine shed at Bury, 
and shortly afterwards, while a man named William 
Cooper was removing ashes from the ashpan, and when 
the steam pressure was, presumably, falling, the firebox 
collapsed. Cooper was seriously scalded and died at the 
infirmary, while two other men were slightly injured. 
Until the spring of the present year Mr Rothwell, since 
deceased, was the manager of the company and respon- 
sible for the boilers and plant. He was an associate 
member of the Institution of Civil Engineers, but as to 
his qualifications to superintend the care of boilers there 
appeared to be no very definite proof. Mr. Rothwell had 
under him several trained mechanical engineers, the one 
in charge at Bury being Mr. Bentham. The company 
had arule that every boiler should be cleaned out every 
12 days, and ar examined twice a year, and Mr. 
Bentham was responsible for these examinations. Some 
time since two bulges showed themselves in the firebox, 
one on the right and the other on the left-hand side, and 
Mr. Bentham drilled the plate and found it practically un- 
wasted. He reported the fact to Mr. Rothwell, who told 
him if he put a stay through the bulged part, it would be 
safe. Unfortunately Mr. Rothwell died subsequently, 
and the Court was unable to ascertain his reasons for 
giving this advice. In July, 1897, the boiler was tested 
by hydraulic pressure up to 250 lb., but Mr. Bentham 
did not gauge the firebox during this test. In February 
last he again examined the boiler, but failed to detect the 
wasted stays. The safety valves did not appear to have 
been examined at any time, nor the pressure gauge tested. 
On the death of Mr. Rothwell, Mr. John Brindle, who 
had been brought up with a firm of engineers, was ap- 
pointed manager, and continued so up to the time of the 
explosion. 

Various witnesses were called by Mr. Gough. The 
driver stated he had always found steam to blow off at 
140 1b., and that just before the explosion the boiler was 
three parts full of water. The night foreman said he 
took the engine from the driver shortly before 12 o’clock 
on the night of April 30, and when he gave orders for the 
fire to be raked out, the firedoor was open, and the steam 
gauge registered 130 lb. He had not gone more than 
30 yards away when the explosion occurred. He thought 
that some gunpowder in the drill hall had blown up, but 
soon found that it was the boiler, and that Cooper was 
_ lying near it badly scalded. 

By Mr. Brierley: He had for some time known that 
there were two bulges in the firebox, but he had had no 
complaints with regard to them. 

By Mr. Howard Smith: He was not a mechanic, but 
had had 20 years’ experience as a cleaner, fireman, and 
driver on the London and North-Western Railway. He 
was a driver 12 — He thought it safe to work the 
boiler with the bulges in the firebox, but could not say 
he was taught that by the railway company. He could 
not say that the railway company would allow their boilers 
to work with such bulges, but he thought the boiler in 
question was safe. The firebox was of iron, but on the 
railway the fireboxes were of copper when he left, and 
were probably so now. 

Mr. G. W. Buckwell, engineer-surveyor to the Board 
of Trade, Whitworth Scholar and Member of the Inst. 
M.E., said he had made an examination of the exploded 
boiler, of which he gave full particulars. The original 
thickness of the firebox was @ in., but it had corroded 
locally to about fin., not generally, but in the vicinity 
of the fracture in the firebox. The stays at this part were 
corroded, and others were corroded to such an extent as 
to. useless as supports. There were bulges which 
_—_ possibly have been caused by the explosion ; one 
- them being very extensive, but in his opinion the ex- 
Plosion was due to the stays having given way, and to the 
yreaknees of the firebox consequent on the Bal s. The 
liable s having lost its symmetrical form, it would be more 
- € to collapse. It was true that the bulges might 

ave been due to overheating, but at the same time t ey 
— have been due toa defective stay originally. 
a y Mr. Gough: He did not believe in the hammer 

t, and had he been examining the boiler before the 
“cpiosion he would have thought it necessary to drill the 
— It was ossible that by drilling he would have 

Scovered the thin plate, but he did not think it probable, 
as the corrosion was only local, and not general, and even 
ama might have missed it. Even if the stays had 

n in gi condition, the bulges in the firebox would 


have affected the collapsing pressure of the boiler. The 


sallapting pressure would not exceed 220 lb., and if the 
Saale ak — 3 140 lb. it was worked with a small 
the eth y- The bulge was the original cause of 
not, witness 
fit for any 


and the stay which had been put in was 
considered, sufficient. The boiler was not 
useful working pressure, 








By Mr. Howard Smith: The collapsing pressure of 
the boiler when new was 720 lb. It was essential that a 
circular firebox should be kept circular. When it lost 
that form, it collapsing pressure would be greatly re- 
duced. If it was impossible to patch the firebox properly, 
then the firebox should come out. s 

The above is a summary of the most important evi- 
dence, and at the conclusion of the examination of wit- 
nesses, Mr. Gough submitted the following questions, and 
requested the judgment of the Court thereon : 

1, When and by whom was the boiler constructed, 
and what was the working pressure for which it was in- 
tended ? ) : 

2. Were there any defects in the boiler discovered and 
reported by the engine-drivers to Mr. Bentham? If so, 
were such defects remedied ? 

3. Whether any engine-driver refused to take out the 
engine in consequence of reported defects in the boiler 
not being remedied ? , 

4. Whether any engine-driver was discharged for re- 
fusing to take out the engine with defects in the boiler ? 

5. Was the boiler cleaned at sufficiently frequent in- 
tervals? 

6. What was the cause of the bulges in the firebox ; 
when were they discovered, and whether, having regard 
to the presence of these bulges, the boiler was fit for the 
working pressure to which it was subjected ? 

7. Was the boiler properly examined before being 
tested by hydraulic pressure, and was the hydraulic test 
judiciously applied on July 20, 1897? _ 

8, Was the boiler tested by hydraulic pressure at suffi- 
ciently frequent intervals ? 

9. Was the boiler thoroughly examined on February 25, 
1898 ; was it then in good condition, and fit for the work- 
ing pressure for which it was thereafter used? : 

10. Were the safety valves so arranged as to relieve 
the boiler of an accumulation of steam beyond the work- 
ing pressure ? 

11. Did the Bury, Rochdale, and Oldham Tramway 
Company appoint competent persons to take charge of 
their boilers ; did they cause the necessary examination 
and calculations to be made; and did they take proper 
measures to insure that the boiler was worked under safe 
conditions ? 

12. What was the cause of the explosion and loss of 
ife ? 

13. Whether the explosion was caused by the neglect of 
Mr. William Bentham and by the neglect of Mr. John 
Brindle, or _ the neglect of either of these gentlemen ; 
and, if so, whether the Bury, Rochdale, and Oldham 
Tramway Company are responsible for such neglect; 
and, further, whether the explosion was caused by the 
neglect of the said Tramway Company ? 

Mr. Brierley then addressed the Court on behalf of the 
Tramway Company. The questions, he said, put by the 
Board of Trade with regard to complaints, had not much 
to do with the explosion. The real question was whether 
the Tramway Company and the officials had been guilty of 
negligence in the way in which they treated the bulges in 
the firebox, and in the way in which _ were satisfied 
with the examination to which they put the boiler. Mr. 
Rothwell, he contended, was competent, and the Tramway 
Company relied on his knowledge and experience, and on 
that of their foremen, who had had long training as 
mechanical engineers. Mr. Bentham could hardly be 
blamed for relying on the hammer test, for this appeared 
to be the usual mode of testing stays. In his examina- 
tions he never discovered any weakness of the plates. 

Mr. Howard Smith said he agreed that the hammer test 
was much reliedupon. But the Tramway Company had 
Parliamentary powers, and ran through public streets. 
Should the company be visited with less severity than 
the London and K orth- Western or the Midland Railway 
Company if they had an explosion? Ought they not to 
have adopted all precautions? He knew what would 
happen if a London and North-Western Railway boiler 
burst, and every precaution had not been adopted. He 
knew what a jury would do. 

Mr. Brierley, said he knew what juries did, but it was 
not always just. 

Mr. Smith: But it makes the company more careful. 
With regard to the water test, Mr. Smith added that this 
was a useful thing, but unless they knew what they were 
operating upon it was very dangerous. They strained the 
boiler sometimes when applying pressure. _ 

Mr. Brierley, in closing his address, submitted that the 
company’s servants ought not to be blamed for relying on 
what were considered to be proper tests. _ 

Mr. Gough, in reply to Mr. Howard Smith, said he had 
nothing to say, but would ask the Commissioners to con- 
sider chiefly Questions 2 to 5. 

Mr. Howard Smith, at the resumption of the Court on 
the following day, gave judgment, the Commissioners 
having in the meantime examined the exploded boiler. 
He carefully reviewed the evidence of the previous two 
days relating to the history of the boiler since its making 
by Messrs. Hough, of Wigan, in 1882, the position of the 
employés of the ae and the rules in force for their 

idance in regard to the cleaning of the boilers. The 
Trananebens had themselves carefully examined the 
exploded boiler and agreed with Mr. Buckwell as to the 
cause of the explosion, viz.; overpressure of steam, the 


firebox having lost its circular form and original supports, | d 


and being therefore unable to resist the pressure to which 
it was subjected at the time of the explosion ; and they 
were also of opinion that the boiler could not be safely 
worked at any useful pressure and were surprised that 
the firebox had not collapsed before. In answer to the 

uestions which had been asked them by the Board of 
Trade, they had to state that certain complaints by men 
in the employ of the Tramway Peay oof as to the engines 
and boilers, were made to the district agent for the 
Amalgamated Union of Enginemen, Cranemen, Boiler- 





men and Firemen. The nature of those complaints the 
Commissioners ref to receive as evidence, preferrin, 
to have them related by the men themselves. Some o 
the men formerly in the company’s employ had stated 
that they had complained of defects, and that their com- 
plaints were not attended to. On the other hand, others 
still in the service of the company averred that they had 
no complaints to make on that score. In the absence of 
conclusive evidence on this point the Commissioners 
declined to er any opinion thereon. With regard to 
the cause of the bulging, this was either overheating or 
over-pressure—in their judgment the cause was over- 
pressure. The boiler, they held, was never properly 
examined. It was, they t — t, most injudicious to 
apply the hydraulic test of 280 lb. to the square inch, or 
any real pressure, after the bulges were known to exist. 
In their judgment the explosion was caused by the 
neglect of Mr. William Bentham. He was in charge at 
Bury as foreman for eight years, and had to examine the 
boiler twice yearly. Although he knew it was an old 
boiler he never made any real examination of it at all. 
It was true.it was difficult to examine, but on that 
account he should have been more particular in the 
examination which he made. He must have known that 
it was essential he should ascertain that the firebox stays 
were in good condition. That, it had been conceded, 
could only be done by drawing them, but during the 
eight years in which he had charge not one of them had 
been drawn. The Commissioners further thought that 
at that time Mr. Bentham should have drilled the fire- 
box, especially when the existence of the two bulges came 
to his knowledge, but he never adopted this precaution. 
To allow the boiler to be worked at all with a 
large bulge in the firebox on the left-hand side, and a 
smaller one on the right, appeared to be hardly the 
action of a sane person. But his action in this matter 
was somewhat excusable if his story were true that he 
reported the facts to Mr. Rothwell, and was told by him 
that he might continue to work the boiler if a stay were 
put yep 3 the bulge; but even then they were sur- 
rised he did not expostulate with Mr. Rothwell on the 
olly of such advice, if such advice was indeed given. Mr. 
Bentham had undoubtedly neglected his duties, and that 
neglect had at least contributed to the explosion. Mr. 
John Brindle, the manager, could not escape from blame, 
for he had told the Court he was responsible for the up- 
keep of the boiler. It was, however, fair to him to say 
that he relied upon the reports of Mr. Bentham, and that 
he had only recently been appointed manager of the 
company. The Tramway Company were undoubtedly 
responsible for the negligent acts of their servants. 
Whether the greater blame for the explosion rested with 
Mr. Rothwell or Mr. Bentham was not to the Commis- 
sioners very material, for the system was in fault and 
the company were to blame. This was not the case of an 
individual using a single boiler in a small shop who might 
plead ignorance or poverty when charged with neglect in 
its upkeep, but of a large company making, or trying to 
make a profit by carrying the public on the gaan 
It was clearly their duty to take all reasonable pre- 
cautions to insure the safety, not only of their customers 
and their servants, but also of the public using the 
highway. To insure this safety it was essential that their 
boilers and machinery should kept up in the highest 
state of efficiency, and that their management should be 
entrusted to persons competent beyond all doubt. With 
regard to the system they had adopted, no one was able 
to say by whom the working pressure of 140 lb. per 
square inch for this boiler was sanctioned. They were 
inclined to think that no calculations were ever made by 
any person as to this; at all events the company had 
produced no record of it. As the boiler got older this 
pressure was never reduced, not even when the bul, 
were discovered in the firebox. ‘‘ We do not,” said Mr. 
Smith, ‘‘want to use strong language, but we cannot 
refrain from saying that fast and loose has been played 
with the lives of the public. Fortunately for the company, 
the explosion did not take place in a crowded street, when 
the loss of life might have been appalling. Asit is, one 
of the employés has lost his life, accidentally as the 
coroner’s jury has found. This finding we do not for one 
moment impugn, understanding it as an alternative toa 
verdict of manslaughter. But we must state that in our 
judgment accident was not the cause of the death, for this 
iler must of a certainty have exploded. Why it did not 
do so before is the — wonder to us. Under these cir- 
cumstances how can the company escape from blame? 
They are personally to blame for not having appointed a 
properly qualified person to have charge of the plant, and 
to give clear and full directions to their subordinates, and 
to ascertain that those directions were carried out, and 
they are also responsible for the neglect of their servants.” 

Mr. Gough said he must thank the Tramway Company 
for poring even every possible assistance to that 
inquiry. e costs of the investigation amounted to 
145/., and he now asked that the company should be 
ordered to pay a substantial portion of those costs. 

Mr. Brierley said he was glad that Mr. Gough admitted 
that his clients had rene full information before the 
Court. The lessons the aig, had learned would 
certainly not be thrown away. ith regard to the cause 
of the accident, the company were of course under some 
isadvantage owing to the death of Mr. Rothwell. Had 
he been present a might have been given on 
certain points. The bulge, although now known to be 
serious, did not appear to be so on examination from the 
water side, though of course a bulge at any time ought 
to be sufficient to put a tramway company upon its guard. 
All he desired now to ask was that the —— should 
not be condemned in the whole of the costs. They had 
appointed as foremen, men whom the Commissioners 
found to be competent for their posts; and whether it 
was so or not, the company certainly thought their chief 
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manager was competent to take charge. The company 
had been in existence something like 20 years, and had 
about 70 engines working regularly, and so far as he 
knew no similar accident ever occurred. He asked 
the Court to take this into consideration, and not to visit 
the company too hardly for what was really an error of 
judgment on their part. The injured men were only 
slightly injured, and their wages had been paid during the 
two or three weeks that they had been off work. With 
regard to the dead man no claim had yet been made. 

Mr. Pickstone said that no formal aie had been made 
by the family of the deceased, pending the result of that 
inquiry. 

Mr. Brierley replied that he understood that the man 
was a bachelor without parents or children. Any claim, 
however, would receive full consideration. 

Mr. Howard Smith, after conferring with his colleague, 
said that at first they were disposed to order the company 
to pay the whole of the costs, but there were considera- 
tions that had induced them to alter their view. The 
order of the Court was that the Tramway Company should 
pay to the Solicitor of the Board of Trade the sum of 
100/. towards the costs and expenses of that investigation. 





MAKING A LARGE STANDARDISING 
CASTING.* 
By Tuos. D. West. 

WHEN the writer first conceived the idea of a National 
Agency for distributing standardised drillings, as out- 
lined in his paper, ‘‘ Need of Greater Uniformity in Pig- 
Iron Analyses,” presented to this Association last Apel, 
he knew that to make this practical, a body of cast iron 
weighing from 400 lb. to 500 Ib, free from all sand grit or 
slag, would have to be obtained, as no chemist would 
accept a sample for standardising purposes that contained 
any of these impurities. It was also known that many 
would question the practicability of making a casting of 
400 lb. to 500 1b. that would be absolutely clean, solid, 
and of a homogeneous grain, so that when drilled or 
turned it would give a uniform sample for standardising 
purposes. As a rule, chemists have found it difficult to 
— samples of even 25 1b. weight that would be re- 
iable. 

To obtain 3001b. or more of absolutely clean and 
uniform drillings or turnings involves experience in 
heavy founding, but like all else, when once known it 
is easily achieved. The plan is as follows: A mould of 
dry sand for the outer body and a dried core for the 
inner are made, as seen in the plan and section view at 
Figs. land 2. The construction of the mould explains 
itself. The secret of getting a clean, solid casting lies 
mainly in the method of gating and pouring it. At A 
is a gate leading down to the bottom of the mould with 
an inlet at D. The round gates B, seen at the top of 




















the mould, are placed about 4 in. apart and are 4 in. in 
diameter. A riser is seen at E. In starting to pour 
the mould, the hot molten metal is directed to drop from 
the ladle into the basin at the point marked W in a way 
that will permit it to flow gently down the gate A and 
enter the mould at D. When from 30 Ib. to 50 lb. of 
metal has entered the mould, to prevent its bottom being 
cut by the top gates, a quicx turn of the ladle empties 
a large oR of the metal into the pouring basin, quickly 
filling all 1he gates at B; this then drops the metal down 
upon that which is rising from the stream flowing in at 
D. This action is kept up until the mould is filled and 
the metal runs out at the riser E. After this point is 
attained, the pouring is slackened and a steady stream 
maintained until from 300 1b. to 5001b. of metal has 
flown through the riser E, to run down the incline seen at 
8, into the scrap pig hole X. The effect of causing such 
a large body of molten metal to flow through the mould, 
by making it enter the gate at A, is to keep up an agita- 
tion after the mould has been filled, which in turn will 
be most beneficial in causing the metal in the mould to 
mix well and counteract variations in structure that 


might otherwise take place. The metal dropping from the 
top gates B causes a disintegrating action, cutting into afine 
dust any dirt that might accumulate upon the surface of 
the rising metal, and which, were it not thus chopped up, 
as it were, into fine particles, would gather in large lum 

to be caught and held fast on the mould walls, with the 
result that dirt spots, &c., would be found in the casting, 
when its skin is removed by a drill, lathe, or planer. 
Again, the fact that the metal drops from the top of 
the mould, besides entering at the bottom, causes the top 
body of the rising metal to be as fluid as that at the 
bottom, which is also beneficial in causing all scum and 
dirt to float upward with the metal to the top of the 
mould or “‘ riser head.” Where metal fills a mould all from 
the bottom, it becomes rapidly duller in rising to fill the 
mould : an evil which will be readily seen. The writer, in 
the capacity of both journeyman and manager, has made 
almost all kinds and weights of complicated and difficult 
steam, gas, and hydraulic cylinder castings, after the plan 
of gating shown in Figs. 1 and 2; and can say that when- 
ever this plan of gating could be aupted, he has no recol- 
lection of ever having seen a bored surface (after the riser 
head was cut off), that displayed a dirt hole the size of a 
pin-head, so perfectly clean and solid were such casts 
when finished. The writer is not alone in experiences of 
this character, as others familiar with heavy founding, 
who have followed the plan herein outlined, will agree 
with the above statement. While this article is intended 
mainly to show the practicability of obtaining 300 lb. or 
more of uniform or clean drillings or turnings for standard- 
ising purposes, it incidentally deals with practice that 
will be of use to the general moulder or founder who may 
not have had experience in casting steam, gas, or hy- 
draulic cylinders. 

Fig. 3 shows a section of the casting obtained from 
the mould, with the exception of four lugs, cast on to 
assist in holding the cylinder in the lathe while it is being 
turned. It will be well at this point to state also that 
there is no difficulty in obtaining castings runnirg into 
tons, which might serve for standardising purposes. The 
plan of securing these turnings or drillings is first to take 
off about 4 in. from the outside surface. These first turn- 
ings are cast aside, as they will contain more or less 
scale and dirt formed on the face of the casting by the 
fusing action of the molten metal upon the sand forming 
the face of the mould. After this surface has been 
turned off, and all the débris removed carefully from the 
lathe, the cylinder is turned until about } in. thickness 
of an inner shell remains. The turnings obtained from 
the body after the } in. thickness is removed are the ones 
taken for standardising purposes. It should be stated 
that about 4 in. thick at the bottom and the “riser head” 
of 2in. at the top are not disturbed, so as not to have 
the scale on the bottom of the casting, or any dirt that 
would be collected at the top end, mixed in with the 
turnings obtained from the inner body of the casting. 
After the turnings have been thus obtained, they are 
passed through a 40-mesh sieve and thoroughly mixed, 
when they are ready to be analysed, or standardised. 

The moulding and casting of this work is personally 
overseen by the writer. Two castings are being made, 
one of Bessemer and the other of foundry iron. The 
first casting is at this writing in the hands of Professor C. 
H. Benjamin, at Case School of Applied Science, who is 
to manage the procuring of the turnings and the other 
work pertaining to distribution. Professor Smith, of the 
same college, is to have charge of the analytical work. 
The reputation of both these ——_ is a guarantee of 
the reliability of results. he silicon, sulphur, phos- 
phorus, manganese, and both carbons will be determined 
and standardised. The methods used for determining the 
analyses will be furnished with the samples gratuitously 
to any desiring them. For the sum of 5 dols. a subscriber 
will be furnished with 1 Ib. of the drillings of all one kind, 
or half of each, as he may wish it, delivered to him. One 
pound should furnish enough material for 36 complete 
analyses, or at least 200 separate determinations. At this 
writing (June 23, 1898), 30 firms comprising blast-furnaces, 
foundries, and steel works, have sent in their orders for 
1 Ib. of standardised drillings, which will be ready for de- 
livery in a short time. 

The manner in which this ce was received and 
endorsed by the Convention of the American Foundry- 
men’s Association at Cincinnati, the fore part of this 
month, indicates the necessity and value of wei | one 
source from which all could obtain standardised drillings, 
instead of laboratories doing this work for themselves, as 
many do. It is hoped that before the close of this year, 
most of the laboratories dealing with cast iron, whether 
makers or users, will be subscribers to this central agency. 
Such an achievement is sure to lessen many of our pre- 
sent grievances and losses, due to the lack of a national 
standard to assist the chemist in checking the results of 
his personal work, his methods, or his chemicals. 





LAUNCHES AND TRIAL TRIPS. 

AT noon on Saturday, J 1 30, the steel screw steamer 
Wilster, built by Messrs. William Gray and Co., Limited, 
for Messrs. Trenchman Brothers, of West Hartlepool, ran 
her trial. Her dimensions are: Length over all, 300 ft.; 
breadth, 42 ft.; and depth, 21 ft. 9in. The engines have 
been supplied by the Central Marine Engine Works of 
the builders, and are of their well-known triple-expansion 
type, having cylinders 214 in., 35 in., and 58 in. in dia- 
meter, with a piston stroke of 39 in. The engines are 
supplied with steam 4 two large steel boilers working 
at a pressure of 180 lb. per square inch. An average 
speed of 114 knots was recorded. 





The s.s. Mayflower, one of the largest vessels that 


Wednesday afternoon, the 3rd inst. Her dimensions are 
372 ft. by 48 ft. by 30 ft. 11 in. depth moulded ; she wil] 
carry over 7000 tons deadweight. Her engines have been 
constructed by Messrs. William Allan and Co., Limited 
of the Scotia Engine Works, Sunderland, the cylinders 
being 234 in., 38 in., and 68 in. in diameter, by 48 in, 
stroke, with three boilers 13 ft. 6in. by 10 ft. 6 in., work. 
ing at 200 lb. pressure. This steamer has been built to 
the order of Messrs. Robert Stewart and Co., Liverpool, 
and under the superintendence of Messrs. E. F. Wailes 
and Co., Newcastle, the owners’ consulting engineers, 





On August 4, there was launched by Messrs. R. Craggs 
and Sons, from their Tees Dockyard, Middlesbrough, a 
handsome screw steamer, built to the order of Mr. Owen 
Williams, of Cardiff, of the following dimensions: Length, 
230 ft.; breadth, 32 ft.; depth, 16 ft. 14in. She will be 
fitted with triple engines of 600 indicated horse-power 
by Messrs. MacColl and Pollock, Sunderland, steam being 
supplied by an extra large boiler. The vessel, on leaving 
the ways, was named the Silurian. Both hull and ma- 
age have been constructed under the inspection of 
Mr. T. A. Reed, consulting engineer and naval archi- 
tect, of Cardiff. 





On August 4, Messrs. Furness, Withy, and (Co., 
Limited, launched from their Middleton Shipyard, 
Hartlepool, a fine steel screw steamer, named the 
Mars, of the following dimensions: 352 ft. by 47 ft. by 
29 ft. 10 in. She has been built to the order of Mr. 
John Lockie, Sandhill, Newcastle, and has a deadweight 
carrying capacity of about 6250 tons. The greater por- 
tion of the plates are in 24 ft. lengths, making the struc- 
ture of the ship very strong. Six powerful steam winches, 
donkey boiler, patent steam-steering gear amidships, 
screw gear aft, direct steam patent windlass, stockless 
anchors hauling into hawse pipes, and other modern 
appliances are fitted for the handy working of the ship. 
The rig of the vessel will be that of a two-masted fore- 
and-aft schooner, and she will be fitted with triple-expan- 
sion engines by Messrs. W. Allan and Co., Limited, 
Sunderland. 





On Thursday, the 4th inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a steel screw steamer named the Wahool, 
built to the order of Mr. W. Lund, of London, for his 
Blue Anchor Line. The dimensions of the vessel are as 
follow : Length between perpendiculars, 400 ft. ; breadth, 
48 ft. ; depth moulded, Sit th. Her carrying capacity is 


6000 tons, and accommodation is fitted for 50 first-class 
and 50 third-class passengers. The main engines are 
by the North-Eastern Marine Engineering Company, 


Limited, of Wallsend-on-Tyne, the cylinders being 28 in., 
47 in., and 78 in. in diameter by 54 in. stroke, and the 
propeller is of bronze. The boilers are four in number, 
single-ended, working at a pressure of 180 lb., and are 
fitted with Howden’s patent forced draught. 


On Thursday, August 4, the screw steamer Sergei 
Witte went for a very successful trial trip off the coast. 
This vessel has been constructed by Messrs. Wigham 
Richardson and Co., at their Neptune Works, Newcastle- 
on-Tyne, to the order of the Archangel-Moorman Steam 
Navigation Company, of St. Petersburg, and is intended 
for their trade in the White Sea, Kara Sea, and Arctic 
Ocean. She is about 200 ft. long and is fitted with engines 
of Messrs. Wigham Richardson and Co.’s own make, 
which on the trial trip worked without the slightest 
hitch, propelling the vessel at a speed of 11 knots. 








Cn Saturday, the 6th inst., the new steamer Juno, 

which has just been built and engined by Messrs. Wig- 
ham Richardson and Co. for the Russian Steam Naviga- 
tion and Trading Company of St. Petersburg and 
Odessa, went for a very successful trial trip off the coast. 
The steamer is 357 ft. long by 46 ft. beam, and is fitted 
with engines and boilers of Messrs. Wigham Richardson 
and Co.’s own manufacture, which, on the trial trip, 
worked well, driving the fully laden vessel at a speed of 
over 11 knots. 
The s.s. Limari was launched last week by Messrs. 
John Reid and Co., Limited, Whiteinch, for the Compania 
Sud Americana de Vapores, Valparaiso, who are repre- 
sented in this country by Mr. Thomas Dewsbury, Leeds. 
The vessel measures about 365 ft. in length. The machi- 
nery, which is being fitted by Messrs. Dunsmuir and Jack- 
son, of Govan, consists of triple-expansion engines, having 
cylinders 28 in., 45 in., and 76 in. in diameter by 54 in. 
stroke. 





Messrs. Workman, Clark and Co., Limited, Belfast, 
have recently launched a steel screw steamer for the firm 
of Messrs. W. Johnston and Co., Limited, of Liverpool, 
which has been named the Heathmore, and measures 
330 ft. in length by 46 ft. breadth, depth 26 ft. 9 m. 
moulded. Her engines will indicate 1200 horse-power. 
TRANSVAAL Imports.—The value of the —_ and com- 
modities imported into the Transvaal Jast year was 
13,563,8277. This total was made us as follows : Imports 
vid the Cape, 5,611,8862.; vid Natal, 3,610,649/. ; vid 
Delagoa Bay, 3,469,554/. ; and vid the Orange Free State, 
871,378/. The imports effected through British ports and 
British territory last year thus amounted to 9,222, 5351., 
or nearly three-fourths of the whole import trade of the 


Transvaal in 1897. The Transvaal has accordingly closer 
commercial relations with Great Britain than with any 











_* Paper read before the Pittsburg Foundrymen’s Asso- 
ciation. 





Messrs. Craig, Taylor, and Co. have as yet built, was 
launehed from their Thornaby Shipbuilding Yard on 





other country. 
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“‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
GELEOTED ADSUUNDER THE ACTS 1883—1888, 
mber of views given in the Specification Drawings is stated 
ge - B where none are mentioned, the Specification is 
t illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent te 7 ey} 
ranch, 25, nen aa Buildings, Chancery-lane, W.C., at 


the uniform price of 8d. 

The date of the advertisement of the tance of a complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 


Any person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 
ve notice at the Patent O, of opposition to the grant of a 


Patent on any of the grow mentioned in the Act. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


$532. B.J. B. Mills, London, (7. A. Edison, Llewellyn 
Park, N.J., U.S.A.) Machine for Moulding Briquettes 
and Blocks. [10 Figs.] April12, 1898.—This invention re- 
lates to a machine for forming briquettes, comprising a rotatable 
mould carrier having a series of moulds therein and advanced 
intermittently by suitable power connections, a plurality of 
radially arranged plungers co-operating with the moulds, the 
plungers giving to the briquette in process of formation pro- 
gressively increasing degrees of compression, and suitable feeding 
devices for feeding material to the mould carrier so that in the 
operation of making briquettes the plungers will co-operate 
simultaneously with different briquettes and successively with 
the same briquette. The shaft 3 is driven from pulley 5 and 
material is fed to the trough 97 by flights 102, the pocket 99 being 
filled by the cutting tool 100. A cam elevates the lever 62, rock- 
ing the shaft 52, and forcing the plunger 44 towards the mould 
carrier, ejecting the material from the — 99 and compressing 
it into the proper mould. The shaft 3 continuing to rotate, 
moves the lever 62 in the opposite direction, withdrawing the 
plunger, whereupon the pocket 99 will be again filled with material. 
These operations are repeated until the material in the first 





mould under consideration has been brought in line with plunger 
45, which is operated through crank arms. The crank arms in 
moving downwards swing a lever on shaft 76, and through spring 
connections oscillate both levers 78. Lever 81 will be oscillated, 
forcing the plunger 45 with great pressure against the material 
in the mould, so as to further compress the briquette therein. 
As the machine operates, the first mould is advanced towards the 
plunger 46, in which movement the mould bottom has been 
elevated by a cam until the outer surface of the partly finished 
briquette is in line with the periphery of the mould carrier. 
Consequently, when the knuckle lever 90 is oscillated through the 
lever and links, an enormous pressure will be exerted against 
the plunger 46 to give to the briquette its necessary solidity and 
firmness, As the mould carrier advances, the bottoms of the 
moulds will move outwards to eject the finished briquettes, and, 
if desired, aspring finger may engage with the same to make their 
ejection positive. By employing safety springs between the 
Plungers and the driving shaft, the possibility of breakage in the 
event of unusual strains being imposed upon the plungers or their 
connected levers is prevented, since the springs will yield under 
such strains, (Accepted June 22, 1898.) 


7300. E. F. Griffin, North Finchley, Middlesex, 
and W. E. Higgs, London. Joints for ‘Sheet-Metai 
xes or Cans, and Speeratns for Making same. 
(4 Figs.) March 25, 1898.—The known joint shown in Fig. 1, 
which is not soldered, is not so fluid tight as is required, espe- 
cially when the box or can go jointed is employed for holding 
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oro. Substances to which no air should have access. This 
of tightness probably results from the mers 3 of the joint 


Y rolling, which tend i 
metal, ani so te i.» 8 to elongate the outer thicknesses of the 


these and the inner thicknesses. 


arge to a certain extent the space between 


joint, complete fluid tightness is obtained without requiring 
soldering. This bead may be formed by an internal roller, but it 
is preferred to form it, and at the same time close the joint by 
employing a tool of the kind shown in Fig. 2. This consists of a 
revolving chuck made in two parts A and B secured together, 
and a ring R which is free to move radially within certain limits. 
The part A has a projecting rounded nose @ for forming the bead. 
The joint is made in the usual way, as shown in Fig. 1, but it is 
introduced between the edge a of the part A, and the face r of 
the ring R, and while the chuck revolves a roller C is pressed 
against the ring, causing it to take an eccentric position rela- 
tively to A. Thus the joint is squeezed between the parts r and 
@ becoming tightly closed, and having the metal just under the 
joint pressed outwards by the nose @ so as to form a bead b, as 
shown in Fig. 3, which effects the closure of the joint in a fluid- 
tight manner. (Accepted July 13, 1898.) 


MINING, METALLURGY, AND METAL 
WORKING. 


15,971. T. G e, Briton Ferry, Glamorgan. 
Separesns for Preparing Sheet Iron, &c. [3 Figs.) 
July 5, 1897.—This invention relates to apparatus for the prepa- 
ration of sheet iron and steel for the manufacture of tin and 
terne plates, or for galvanising, and more especially to apparatus 
of that kind described in Letters Patent, No. 8959, of 1896. The 
present invention comprises improvements whereby a larger 
quantity of plates can be passed through the stove in a given 
time, the said plates can be dried more efficiently, and the occur- 
rence of injurious stains upon the said plates now common with 
the apparatus heretofore in use is obviated, or practically so. a 
is a stove built of iron plates or firebrick, being practically closed 
at each end by doors, and provided with narrow slots b!, b2 to 
admit of the introduction and withdrawal of the sheets c to be 
treated. d is a blast-box or chamber which communicates 
through a pipe e with an available supply of superheated steam, 
hot air, or the like. f are jet pipes communicating with the 
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blast-box d, and which are arranged either transversely as shown, 
or longitudinally, or in rows, one above the other, or in any con- 
venient manner inside the stove a. g are rollers geared together 
by toothed wheels. These rollers have rotary motion imparted to 
them from an electromotor gearing with the shaft g!. The 
rollers g serve to carry the plates c as they leave the swilling bath, 
and to remove from the said plates all excessive moisture, and at 
the same time guide them through the narrow aperture b! in the 
door at that end of the stove a, and on to a set of endless wire 
ropes ¢, or on to a band, chain, or other suitable conveyor, run- 
ning between the jet pipes 7. The endless wire ropes ¢ are carried 
by grooved pulleys 7 supported on axles rotatably mounted at 
the front and rear end of the stove respectively. The plates c 
are carried at a suitable speed by the conveyor ¢ from the front 
end to the rear end of the stove a where they are removed there- 
from through the other aperture 62. Whilst travelling between 
the heated jet pipes fin the stove, the plates will be effectually 
dried. (Accepted July 13, 1898.) 


SHIPS AND NAUTICAL APPLIANCES. 


18,441. J. Marshall, Bootle-cum-Linacre, Lancs. 
Screw Propellers. (8 Figs.) August 9, 1897.—In the place 
of the solid blade as at present employed in the construction of 
screw propellers there is substituted a hollow blade, according to 
this invention. This hollow blade has an opening in it, at or near 
to the boss, which opening is placed at or about a mean angle 
with the keel line—or a line representing the velocity of the ship 
—and a line at right angles thereto, representing the circumferen- 
tial velocity of the propeller at the diameter represented by the 
aforesaid opening in the hollow blade. At or near the tip of the 
blade or extreme diameter, which tip is bent aft, there is placed 
another aperture in the hollow blade in such a position that the 
water after being forced through the hollow blade shall be pro- 

elled backwards in line of the fore-and-aft line of the ship. This 
or soe system of construction can be applied to almost any form 


of blade. Referring to the figures which show one blade of the 


¢Fig.t Fig.2, 
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propeller, the action of this propeller is as follows: ais the water 
inlet aperture, b the water outlet aperture, and c is the bent tip of 
the blade. As the propeller is revolved in the ordinary manner the 
water near the boss enters the hollow blade by the aperture a, 
rovided for that purpose, where it receives considerable centri- 
ugal velocity and is expelled from the aperture b at the tip c of 
the blade in a lineas nearly directly aft as may be, with a force 

roportionate to the circumferential velocity of the tip of the 
Blade. By thus taking advantage of the centrifugal force already 
existing in the propellor, due to its circumferential velocity, there 
is not only obtained the propelling force due to the action of the 
propeller as a screw, but also the thrust of the water due to its 
centrifugal velocity acting as a turbine, Y agp reg og to the velo- 
city of the tip of the propeller blade. To give full effect to this 
kind of propeller, various kinds, form, and angles of orifices a and 





Now by pressing the metal 
form a bead b just under the 


outwards from the inside so as to 





b may be required to suit the different conditions of the ship and 
engines, (Accepted July 13, 1898.) 





STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


15,143. J. Willoughby, Leeds. Method and Ap- 
paratus for Superheating Steam, Circulating Water 
and Contro the same. [il Figs.) June 24, 1897.—For 
the ordinary type of Lancashire boiler, the improved superheater 
is constructed of a series of either straight or curved vertical pipes 
A connected to one or more top boxes B and bottom boxes B! and 
fixed in the back flue or combustion chamber C, in such a manner 
that the bottom boxes B! are directly connected with an arrange- 
ment of pipes D running under and outside the boiler which are 
so contrived that with the aid of steam valves E steam is let into 
the superheater, or, for the purpose of preventing collapse of ap- 
ratus when “getting up steam,” water may be circulated 
hrough superheater, by means of cocks F. The top boxes B are 
connected to an arrangement of pipesG, running on the top of the 
boiler in direct communication with the engine by means of branch 
pipes, and steam valve H. The whole is so governed and regulated 
y the aid of the stop valves and check valves, so that by opening 
valves the engine may receive the whole of the superheated steam, 


























or for admitting superheated steam proportionately to the boiler 
and engine, certain valves may be partially opened, or other valves 
may be opered and closed, when steam will be admitted propor- 
tionately between boiler and engine. Also by closing certain 
valves and os other valves, the whole of the superheated 
steam may be used for general purposes. By this means also, if 
desired, the valves and pipes upon one side may be employed for 
admitting the superheated steam to the engine and on the other 
side for employing it for general purposes, or the steam may be 
passed upon one side to the boiler, and the other side u for 
general purposes. The superheated steam when to the 
Seller is injected into the bottom or coldest part of boiler, by 
means of extension pipes and branches K to which are connected 
aseries of smaller pipes T, for the purpose of assisting in the 
generation of steam. By opening air valves R, and drain cocks S, 
air iscirculated through superheater with the object of preventing 
damage to —— in the event of its being necessary to discon- 
nect it from the boiler when working. (Accepted June 22, 1898.) 


15,953. J. Weir, Cathcart, Renfrew. Tubulous 
Steam Boilers. (20 Figs.| July 5, 1897.—The improvements 
consist mainly in forming the combustion or mixing chamber 
walls, and, the outer walls or casings of tubulous steam boilers 
by the combination of the heating tubes with a special form of 

rooved brick ; and also in the use of T-shaped bevel-ended 

ricks in combination with the heating tubes. Where the ad- 
joining tubes are parallel, and the epace between them 
comparatively narrow, two bricks are used to fill the space, 
the grooved sides of such bricks being placed next the tubes 
and the flat sides forming the joint. The bricks are put into 
position by placing the grooved sides next the tubes and 
os the one brick behind the other. When the space 

tween the tubes is comparatively wide, flat-sided bricks may be 
used to fill the space between the grooved bricks. When the space 
between the tubes is angular the flat side of the grooved bricks 
may be nade tapered, and, should the space be wide enough, 





tapered filling bricks may be used to fill in between the grooved 
bricks. The figure shows a tubulous boiler fitted with the im- 
proved walls and having an upper drum O, lower drums D, eva- 
rating tubes B, furnace E, combustion or mixing chamber F. 
‘he inner wall G between the furnace E and the mixing chamber 
F is formed by the tubes B and the bricks. The outer wall H 
separating the mixing chamber F from the greater part of the heat- 
ing tubes B is made in the same way as the inner wall G. The open- 
ings J made through the wall H are for tne passage of the hot gases. 
The wall H is supported at the opening J by a second wall or pillar 
K built between the adjacent tubes. When the space is very narrow 
BK ws bricks with bevelled or stepped ends are employed. 
ese bricks are put in place by passing them from each side 
alternately. The FF -heads keep them from falling through and 
the bevel ends from falling out, the bricks being made curved 
when required. All these bricks may be made of any non-com- 
bustible material; it has been found that ordi: reclay, and 
also cast iron, give satisfactory results. (Accepted June 22, 1898.) 


22,614. T. Lowe, Not [4 Figs.) 





tingham. Furnaces. 
October 2, 1897.—This invention relates to improvements in 
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apparatus applicable to steam boilers and other furnaces for the 
purpose of heating air and delivering it over the fire in order to 
effect a more perfect combustion of the smoke. In carrying out 
this invention a preferably arch-shaped hollow casing or chamber 


B is arranged in the interior and at the front of the furnaces A. 


In front elevation the exterior wall C of this casing preferably 


approximates in shape to that of the crown of the furnace, whilst 
the interior wall D may approximate in shape to that of the open- 


ing Fl in the front plate for the insertion of fuel. The froot of 


the casing B is preferably formed with a flange E around the 
opening through which the fuel is passed into the furnace, and 
the flange fits close up to the front F of the furnace and thus 
closes the space between the casing B and front F. At the rear 
the casing B is formed with a hollow extension which projects 
from the crown of the casing to a suitable point over the fire, the 
end being open. The two lower ends of the casing B are also 
open and rest on and may be bolted to the deadplate G, in which 
kug.1. Fig.2. 
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openings corresponding to those in the casing B are formed. Air 
is thus admitted from the ashpit through these openings in the 
deadplate G to the lower ends of the casing B, up which it rises 
to the crown and is heated in its passage. It is then conducted 
by the hollow extension B! and delivered at its extreme end over 
the fire. The length of the extension is adjusted to deliver the 


heated air at a point which is found to be best for consuming the | 


smoke in each particular case. This may be done without mate- 
rially reducing the heating area of the furnace. The inlet open- 
ings in the deadplate may be fitted on the underside with sliding 
doors H, which preferably slide parallel with the front of the fur- 
nace, and are connected by links with a lever J pivoted to the 
deadplate G. By means of the lever J both doors H may be 
opened or closed simultaneously, and the admission of air to the 
casing B may thus be conveniently regulated. (Accepted June 22, 
1898.) 

26,188. H. Strauss and F. W. Reynolds, Liverpool. 
Governors for Marine, &c., Engines to Prevent 
Racing. [2 Figs.) November 10, 1897.—Beaks E on the con- 
tinuation of the shanks of the governor balls press down the rod 
H against the pressure of a spring. This rod actuates the valve 
of a cylinder J, the piston and piston-rod of which actuates the 
valve L. Mand N are two cylinders, the ports of which are so 
arranged that the valve shall first introduce steam into cylinder 
N and afterwards into cylinder M. The port above the valve L 
and the port below are open to the exhaust by a ge not 
shown. The interior of the valve itself on both sides is open to a 
steam port. Whenever the valve of the little cylinder falls suffi- 
ciently to open the lower port to the steam in the valve, and to 
open the upper port to the exhaust in the valve chest, the piston 
rises and causes the valve L to rise. The valve L admits steam 
first to the open port of cylinder N, and it is only when it has 
risen nearly to its full height that it admits steam to the upper 
port of cylinder M. Cylinder N is connected by its piston-rod 
with the stop-valve of the engine not shown, The piston of cy- 











linder M is united by its rod and link motion with the brake strap 
R capable of being brought against a brake wheel on the crank- 
shaft T of the engine. When the engine shaft begins to go too 
fast, it increases the speed of the governor. The governor balls 
rising, press down a plate F by means of their beaks E against 
the pressure of the spring. This admits steam below the piston 
in J, and connects the upper part of the cylinder J with the 
exhaust, the piston ascends anc admits steam into cylinder N, 
causing the piston to descend, thus actuating the valve lever W. 
If the action continue the valve L further ascending admits steam 
into cylinder M, depressing the piston and putting on the brake, 
thus preventing the shaft from racing. The moment the racing 
is stopped or prevented the governor balls fall, thus allowing the 
spring to raise the valve to admit steam again above the piston 
which, descending, lowers the valve L so as to admit steam into 
the lower part of cylinders N and M, thus taking off the thrott- 
ling action from valve rod W and throwing out of action the 
brake R. (Accepted June 22, 1898.) 

17,628. A. J. Roberts and J. Gleaves, Manchester. 


Steam Boiler Furnaces and Bars, and Ap tus 
for Supp) Coal thereto. (5 Figs.) July 27, 1897.-- 


This invention relates to improvements in mechanical stokers and 
non-clinkering bars for steam boiler furnaces, and is designed 
with the object of rerdering the furnace ea ten, 

e 


other suitable distance into the interior of the furnace by which 
the coal is carried into and delivered to the furnace. Connected 
to each of the screw boxes B in front of the furnace is a hopper D 
by which the coal is delivered to the screw A. The screws are so 
set that the upper surface of each is about 2 in. below the bars E. 
The bars E are of any suitable shape or construction runniog 
longitudinally of the furnace, mounted so as to be traversed back- 
wards and forwards with a rising and falling movement, The 
bars E are caused to move to and fro, and lifted by means of 
cranks, cams, or eccentrics F on a rotating shaft G placed in front 
of the boiler, and at the other end rest and slide upon an incline 
H fitted to or carried by the bridge C. The clinkers or ashes are 












































carried over the bridge by the action of the bars. The screws A 
are rotated either intermittently or continuously, preferably by 
the worm g on the rotating shaft G gearing with the wormwheel 
@ on the end of the screw, or the screws may be rotated by a 
ratchet wheel on the end of the screw shaft operated by a recipro- 
cating lever and pawl, or by bevel spur friction or other suitable 
gearing. Air may be admitted behind the bridge E to promote 
or support secondary combustion through an aperture covered by 
a disc K with holes by which the aperture is opened and closed 
at intervals. The disc K is rotated by a gear wheel on the end of 
one screw engaging with a wheel connected to thedisc. (Accepted 
July 13, 1898.) 
MISCELLANEOUS. 


15,107. S.C. Davidson, Belfast. Apparatus for 
Applying Aqueous Vapour to Substances, &c. 
(3 Figs.) June 23, 1897.—This invention relates to improvements 
in apparatus for applying aqueous vapour or moist air or gases to 
substances, especially applicable for softening, limping, or wither- 
ing tea leaf, moistening or ‘‘ ordering” tobacco leaf, or for similar 
treatment of other analogous substances. A represents a woven 
wire endless web carried upon the two revolving drums B, and 
supported between same by rollers. D* is the withering or 
moistening chamber through which the yer portion of the wire 
web A travels, in the direction indicated by the arrow. The said 
chamber is divided into upper and lower compartments by the 
web A, and these compartments are further divided into sub- 
compartments by cross partitions. Openings are provided in the 
ends of the chamber for the entrance and exit respectively of the 
wire web. Upon the chamber is mounted the fan I delivering air 
into the pressure duct K. The air from this duct passes down 
through the perforated plate L into the upper sub-compartment 
D, down through the wire web A into the lower sub-compartment 
E, and up through the perforated plate M, in the direction indi- 
cated by the arrows into the upper sub-compartment F, then down 
through the perforated plate N into the lower sub-compartment 
G, and out through suction ports or openings O in each side of 




















the sub-compartment G, and up through the return suction 
ducts P to the eyes of the fan I, so that a constant circuit of air 
is maintained from the fan through the four sub-compartments of 
the chamber and back into the fan. As the material spread upon 
the web A enters the upper sub-compartment D by the entrance 
pe H, it is moistened and heated by jets of steam from the pipe 

into which jets of water may be directed in front of each steam 
= to increase its moistening properties from the water pipe T. 

e steam jets atomise the water into mist-like steamy vapour 
which the force of the steam jets along with an induced current 
of fresh air into the upper sub-compartment D, where it mixes 
with and is drawn down through the material on the web A by 
the circulating current of air from the fan I into the sub-com- 
partment E. Then up again into the sub-compartment F, and 
thence down again to the sub-compartment G, on reaching which 
nearly all the moisture and heat of the steamy vapour will have 
been absorbed by the material on the web, so that the return 
current to the fan has very little moisture left in it. Then the 
material leaves the sub-compartment F by the exit port H1. 





smokeless by promoting more complete combustion therein. 

furnace is constructed with preferably two Archimedian screws A 
either straight or tapered, placed in troughs or boxes B extending 
from the frcnt exterior of the furnace to the bridge C, or any 


The material is at the same time cooled by jets of water from the 


the air compressor W. A rotary brush removes any material 
clinging to the wire web A. A truck receives the leaf falling from 
the web. (Accepted June 22, 1898.) 


8706. A. James, London. Apparatus for Distri. 
buting Liquids. (4 Figs.) April 14, 1898.—By the present 
method of distributing solutions, which are received from a large 
number of vats, and have to be sent to different destinations, a 
large number of connections and cocks are required, which is 
both expensive and inconvenient in practice. To overcome these 
objections there is employed, according to this invention, a special 
distributor box consisting of a number of compartments equal to 
the number of different points from which the solutions arrive, 
each compartment being formed with a number of holes equal to 
the number of varying destinations. The holes are fitted with 
plugs and are connected with a main running to the destination 
required. The distributor box A is divided by partitions B into 
a number of compartments Al corresponding to the number of 
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points from which the solutions to be distributed are supplied. In 
the figure the solutions are supposed to have to be delivered from 
the distributor box at three different points, and for this purpose 
three pipe mains C, C1, C2 are provided, each leading respectively 
to one of such points. The bottom of each of the compartments 
Al of the distributor boxes is provided with three openings a, 
communicating respectively with one of the mains C, Cl, (2, 
Plugs D are employed for closing the communicating openings a 
between the compartments A! and the mains, so that by inserting 
or removing any one or more of such plugs the contents of each 
of the compartments may be caused to pass into any of the pipe 
mains C, C1, C2, and so be delivered at the desired points c¢, cl, ¢2, 
(Accepted July 13, 1898.) 


3553. F. Holtschmidt, LN enlang Germany. 
Process for ——— Stuffs with Paper Pulp. [1 Fi.) 
February 12, 1898.—The present invention concerns a new 
process which, with the special combination of a canvas im- 
pregnated with paper pulp, gives a stuff suitable for cement bags, 
or sacks for;transporting gypsum, chemical manures, and the like. 
With respect to other combinations of tissue and paper, th's new 
process is distinguished by the fact that the mass of liquid paper 
is brought separately from the two sides on the tissue, after this 
latter has passed through drawing rollers, and while it is ina 
stretched position, after which the intimate combination is effec- 
tuated by compression between the metal rollers. The mass of 
paper a is brought separately from the two sides on the tissue or 
stuff on to two aprons b c, the lower of which is in every point 
similar to the aprons of paper machines already known, whilst the 
upper apron “contracts towards” the lower apron and has its 











extremity inclined towards this latter. The transversal rollers of 
the upper apron are moved with those of the lower apron and 
rest upon the same frame continuing upwards. The canvas d 
before arriving on the cloth cl, which carries it further, passes 
through the drawing rollers e. The canvas is stretched on the 
one side between said rollers e and on the other side between the 
paper-machine rollers. The guiding of the canvas from cloth c! 
upon the ‘cloth bl is secured by means of a small roller. The 
mass of paper runs, when the machine is set going, on the 
stretched stuff, to be carried further with it by the cloth cl of the 
upper apron. Behind the upper apron the tissue covered on the 
top side with paper paste descends on the cloth b! of the lower 
apron, so that it is then borne between two coats of paper pulp, by 
the cloth 6! on the rollers of the paper machine, where it is com- 
bined with the paper so as to form an indissoluble material. 
(Accepted July 13, 1898.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEBRING, 35 and 36, Bedford: 
street, Strand. 








CuTtery.—The value of the cutlery exported from the 
United Kingdom in the first seven months of this year 
was 305,504. Exports to the United States figured in 
this total for 36,4492; to British South Africa, for 
29,5267.; to Australasia, for 62,445/.; and to British 
America, for 31,306. 





TRANS-SIBERIAN Rarway,—The Great Trans-Siberian 
Railway is expected to be completed throughout from 
Cheliabinsk to Vladivostock by 1 The line is already 
ractically completed as far as Krasnoyarskoi, on the 
enisei, a distance of about 2000 verstes. A brid 

3330 ft. in length, is in course of construction across the 
Yenisei ; for the present, passengers are ferried across the 
river in powerful steamers. About 650 verstes of line have 
been completed beyond the Yenisei. All the materials 
used in the construction of the line are Russian. Great 
efforts are being made to promote immigration into 
Siberia. Some 200,000 peasants with their families are 





ipe U, these jets being atomised and sprayed upon the material 
y jets of compressed air from the pipe V which is supplied by 





to receive free grants of land. 
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THE LEEDS FORGE COMPANY, LT» ‘LEEDS. 


(Agents: Messrs. TAITH & CARLTON, 68, Queen Victoria Pre FR B.C.) 
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Class 52. iaeincial 
oe IMPROVED PATENT SIMPLE OR 
COMPOUND, saint 
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J. & H. GWYNNE, Ld., Engineers, 


HAMMERSMITH IRONWORKS, W., & 64, camein STREET, E.C., LONDON. 


Telegrams: “GWYNNE, LONDON.” Telephone No. 544 (Bank). 


“INVINCIBLE” PATENT CENTRIFUGAL PUMPING ENGINES, 


For Raising Level of Water in Docks, Emptying Graving and Floating Docks, &c. 


MANUFACTURERS OF THE 


LARGEST AND MOST ECONOMICAL PUMPING ENGINES IN THE WORLD, 
































The following is a Copy of Letter from Mr. GEORGE FOSBERY LY8TER, M. Inst. C.E., Engineer to the Mersey Dock Estate, regarding the large sets of Pumping M.chinery 
supplied to the we Birkenhead and Sandon Docks ;— 


““Mersgy Dock Estatr, ENGINEER’s Orrick, Dock YarD, LiveRPoot, 19th February, 1894. test 
‘‘GENTLEMEN,—After a lengthened experience of your ‘Invincible’ Centrifugal Pumps, I am glad to be able to state that in all respects they continue to give the grea' 
satisfaction. 
‘* Besides a number of smaller pumps, there are on this Estate three large installations, specially designed to provide pecs imert depth of water in certain of the older Docks, 
the sills of which are too high to allow under their original condition of their being used on neap tides by the largest modern vessels of deep draught. tous 
“The Coburg Pumps erected by you in 1889, and consisting of three 54-in. pumps, driven by compound direct-acting steam engines, abe a combined discharge of 1200 


per aes and supplying additional depth of water for a group of docks 80 acres in area, continue to do their work without trouble o 7 we aches is 
Birkenhead installation, of similar size and power, furnishing the water required for 160 acres of docks, and the ain 2 me four in number, each 36 inches 
diameter, anatel . 1888, do their work avety satisfactorily.—F. “ye yours, “ GEORGE FOSBER artic: Engineer. 
Messrs. J. & H. GWYNNE, 89, Cannon Street, London, E er A. G. LystTER.” 





p@- A Fifth Set for the Mersey Docks and Harbour Board is at present in course of construction, the aggregate capacity of 
the Five Sets being OVER 5000 TONS A MINUTE!!! 2616 
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THE EFFICIENCY OF BUILT WOODEN 
BEAMS. 


ENGINEERS in this country have generally but 
little cause for making use of heavy wooden beams, 
and should the need arise, fall back on the recom- 
mendations contained in Tredgold’s famous work 
on ‘‘Carpentry,” seldom troubling themselves to 
institute new researches. Tregold’s work has been 
accepted in a perfect spirit of trust, a condition of 
mind which some hold to be an actual virtue in 
theology, but in matters of construction is opposed 
to the higher precept of ‘‘ trying all things, 
and holding fast to that which is good.” There 
was, it must be admitted, much justification for 
taking Tredgold on trust. Thomas Tredgold had a 
remarkable knowledge of practical carpentry, the 
various constructions in which are the result of 
accumulated centuries of experience, and it has 
been pretty generally acknowledged that though 
expensive, there is no more certain way of arriving 
at a correct design than by that of trial and error, 
extended over a long course of years. It would 
seem, however, from some very interesting ex- 
periments carried out by Professor E. Kidwell 
at the Michigan College of Mines, that in 
the case of built-up beams the constructions 
recommended by Tredgold are unworthy the 
confidence with which they have been re- 
ceived. In excuse, it should nevertheless be 
noted that certain of the devices adopted by car- 
penters are survivals from the time when screw 
bolts and, indeed, iron fastenings of any kind 
were expensive and difficult to obtain, so that a 
construction which may have been ‘‘a survival of 
the fittest” in these conditions, has since ceased to 
be adapted to the new environment brought about 
by the development of our iron and steel manu- 
factures. 

The matter is not quite so easily settled as might 
be imagined at first sight. Provided the span is 
long enough, almost any method of constructing a 
compound beam seems capable of showing an 
apparent efficiency of over 90 per cent. Thatis to 
say, such a built beam is less than 10 per cent. 
weaker than a solid beam of the same dimensions 
and span. If, however, a beam of the same con- 
struction is tested on a shorter span, a much less 
favourable showing may be obtained. 

The reason for this peculiarity is to be 
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up as indicated in Fig. 1. The built beam to 
be tested was made out of pieces A and D, 
whilst the strengths of the specimens B and C 
were separately ascertained. From the mean 
value of the breaking load of the two speci- 
mens, it was possible to calculate the strength of 
a solid beam equivalent to the built beam, and 
expressing the actual strength of the latter as de- 
termined by experiment as a percentage of this 
calculated strength, it was possible to form a satis- 
factory estimate of the merits of different types of 
construction. As a criterion of the value of this 
method of procedure a wide plank was cut up into 
eight pieces, and the breaking strength ascertained. 
The mean strength of alternate pairs of these pieces 
proved very fairly constant. 

The usual method of constructing a compound 
beam is to insert keys of metal or hard wood between 
the two components of the beams, rotation of these 
keys being prevented by through bolts which should 
obviously be fitted as close to the keys as possible. 
Professor Kidwell notes in constructions of this 
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found in the fact that the shearing resistance of 
wood along the fibres is small as compared with its 
tensile and compressive strengths. With iron and 
steel beams failure practically always occurs through 
the flange tensions and compressions. In fact, 
some care and skill is needed to determine the true 
strength of these materials in shear, as, unless suit- 
able precautions are taken, the failure will occur, 
at least partially, by bending. With timber, pre- 
cisely opposite conditions arise. On short spans a 
wooden beam invariably fails by longitudinal shear. 
Thevarious methods of constructing compound beams 
should accordingly be designed to develop to its ut- 
most this resistance to longitudinal shear. To test 
the adequacy of such a proposed joint it is, therefore, 
essential that the specimen beams shall have a span 
of not more than ten times their depth if the load 
18 concentrated, or double this if it is uniformly 
distributed. When this is done the comparative 
merits of different arrangements quickly appear, 
and it is interesting to note that the constructions 
which, under modern conditions, are most expen- 
Sive are far from proving the most efficient. 
Another difficulty in making a series of tests of 
this nature lies in the wide range of strength shown 
by different specimens of the same class of timber. 
Professor _Kidwell’s preliminary experiments 
brought this out very clearly, and showed the 
necessity of taking special precautions to secure 
uniformity if trustworthy comparative results 
were to be obtained. Finally, the following 
ingenious plan was devised. A plank was divided 











class that iron keys should be used by preference, 
as the end fibres of a soft wood are quite capable 
of indenting the sides of a hard wood key. The 
loss in ultimate strength thus arising is not serious, 
but the stiffness is considerably affected. In some 
designs keys are dispensed with, one component of 
the beam being notched into the other, so that 
end fibres bear on end fibres. Such arrangements 
have been shown by Professor Kidwell to be emi- 
nently unsatisfactory, as the fibres easily inter- 
penetrate each other, allowing sliding to occur, 
and much diminishing the efficiency of the beam. 
Tredgold. recommends a beam of this kind in which 
the upper component is made in two parts, each 
equal to half the span inlength. A wedge between 
the two, held in place by a king bolt, serves to 
jam together the faces of the indents, as shown in 
Fig. 2; but the beam still suffers from the inter- 
penetration of the fibres at the joint, and from the 
difficulty of accurately spacing the notches ; so the 
efficiency, as compared with a solid beam, does not 
seem to be greater than 53 per cent. 

Professor Kidwell also finds objectionable the 
construction shown in Fig. 3, which has been sug- 
gested by Rankine; the average efficiency of two 
specimens tested was 63.3 percent. The construc- 
tion shown in Fig. 4, which resembles a type much 
used by Brunel, gave much better results, and is 
also cheaper to construct. Here the bolts are ver- 
tical, in place of inclined, and the average effi- 
ciency of two tests rose to 80.6 per cent.; but, 
nevertheless, experiment shows that still better 





results are obtained when the keys have the faces 
taking the pressure vertical instead of inclined. 
A very simple form of compound beam was designed 
by Mr. T. Clarke, the well-known American bridge 
engineer, and is shown diagrammatically in Fig. 4, 
where it will be seen that the shear is taken by 
battens of wood inclined at 45 deg., nailed along 
the sides of the beam. In some preliminary experi- 
ments made by its proposer, this beam showed an 
efficiency of 95 per cent., but the span was so long 
that failure occurred by pcan, and hence 
the figure given is utterly delusive. Professor 
Kidwell’s tests on shorter spans show the con- 
struction if well made to have an efficiency of about 
714 per cent., but there was marked want of stiff- 
ness. 

A common method of making compound beams 
is simply to bolt the two components together. 
Unless of excessive dimensions, however, the bolts 
bend, and to remedy this defect Professor Kidwell 
tested a number of beams in which pieces of steam 
pipe surrounded the bolts and largely increased the 
bearing surface, and the stiffness of the connec- 
tions. Very good results were obtained, the 
efficiency varying from 744 up to over 88 per cent., 
but Professor Kidwell does not recommend the 
construction, as the ordinary workman would be 
likely to bore the holes too large in order to 
save himself trouble in forcing the pipes home. 
In the end nothing seems to be better than a 
simple joggled beam of the type shown in 
Fig. 5, in which the keys either of iron or hard 
wood are wedge-shaped, are driven tightly into 
their holes and have vertical bearing faces. The 
ultimate strength is not greatly different whether 
iron or wooden keys are used, but with the former 
the beam will be stiffer, and, in fact, the deflec- 
tion may not be greater than that of an equivalent 
solid beam, whilst with other constructions it may 
be as much as doubled. With oak keys Professor 
Kidwell concludes that the strength may be taken 
as 75 per cent. that of an equivalent solid beam, 
whilst with cast-iron taper keys it will be some 
5 percent. more. 

Since Professor Kidwell’s paper was written, 
but apparently independently of it, another 
form of built beam has been proposed by 
Mr. H. P. C. Ashworth, and has been tested 
at the engineering laboratory of the Melbourne 
University. In this case the beam consists of 
three components arranged as shown in Figs. 6 
and 7. The shear is taken by square or round 
keys of iron or steel passing through all three 
pieces. A compound beam of this design made 
out of red iron bark measuring 5.4 in. deep and 
tested on a 6-ft. span showed an efficiency equal 
to 90 per cent. that of an equivalent solid beam, 
whilst proving actually stiffer than the simple beam 
of the same wood tested as a control. This latter 
result is, no doubt, accidental, though it confirms 
Professor Kidwell in showing that with metal keys 
it is possible to build a compound beam quite as 
stiff as the equivalent solid one. Of course, the 
question will always remain as to whether it is 
cheaper to use a compound beam or a trussed one, 
and in situations where the metal keys which are 
needed to secure the best efficiency can be obtained, 
it is probable that in many cases a rolled joist 
will prove better than either. 





GOLD MILLING IN COLORADO. 
No. ITI. 


By Joun Roger, Denver. 


CHLORINATION Gotp Mitt or tHe Et Paso Re- 
pucTION CoMPANY, FLORENCE, CoLORADO. 


Tuts is a regular barrel chlorination mill using 
the ‘‘ Davis” charcoal recovery system, and was 
built for the treatment of ores from the Cripple 
Creek mining district. Being of larger capacity 
than those already described, it was deemed advis- 
able to construct separate buildings for the various 
departments, thereby securing an abundance of 
light and a greater accessibility throughout. The 
buildings are constructed on the same level, the 
ores being delivered on an elevated track at the 
south end of the mill. (See our two-page plate, and 
also page 236.) 
Starting from the east end we first encounter the 
press plant (Figs. 9 and13). This is contained in a 
uilding 100 ft. by 30 ft. divided to form an engine 
and boiler-room. In the boiler-room are three 60-in. 
by 16-ft. horizontal return tubular boilers with a 





heating surface of about 1100 square feet each. 
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These boilers are set in one battery, each being 
provided with an independent smoke stack. 

The fuel used is residuum from the distillation of 
petroleum burned as a liquid, the fireboxes being 
specially constructed for its use. The residuum is 
delivered at the works in tank cars from the oil re- 
finery which is about a mile distant, and is pumped 
into an oil storage tank 10 ft. in diameter by 30 ft. 
long, set on the hill above the works. This tank 
sits high enough to give a free gravity flow to all 
parts of the works where fuel is used. - 

The storage tank is fitted with a small coil, 
through which the exhaust steam from the pumps 
is passed forthe purpose of keeping the residuum 
sufficiently hot and fluid to flow freely. At the 
normal temperature it is quite thick, and to obtain 
the necessary fluidity, a steam pipe is carried in close 
contact with the residuum pipes, both being wrapped 
in the same covering. This system is followed 
wherever fuel is used in the works. In the main 
engine-room there is a 16-in. by 42-in. high-pressure 
Corliss engine running at 75 revolutions per minute 
driving to the main countershaft, from which all the 
crushing machinery is driven. There is also an 
84-in. by 10-in. high-speed engine, and a 12-kilowatt 
110-volt generator for electric lighting, and a 6 in. 
by 6 in. by 6 in. air compressor for pumping acids. 

The crushing mill shown (Figs. 12 and 13) adjoins 
the engine-room on the west, with a passage-way of 
26 ft. between the two buildings. This building is 
100 ft. wide by 80 ft. long, with a clear head room 
of 29 ft. to the underside of the roof trusses. The 
ore is delivered to the sampling machinery from an 
elevated track 12 ft. above the mill floor, the front 
of the building having a platform 14 ft. wide, 
3 ft. 3 in. above the track, extending the full 
length. The mouths of the rock breakers are set 
6 ft. below the level of this platform, and have 
chutes leading to them with grizzlies in the bottom 
of each, by means of which the ore can be discharged 
directly from the cars to the crusher without wheel- 
ing. The platforms are provided for the reception 
of ore which cannot be taken directly to the mill. 

The crushing machinery in the sampling depart- 
ment comprises two complete and independent 
sets. The set at the east end of the mill has one 
9-in. by 15-in. Blake breaker, and one set of 16-in. 
by 36-in. rolls working together. The breaker is fed 
by hand with ore delivered from the cars as above 

described. All the fine material which passes the 
grizzly, together with the product from the crusher, 
is elevated and fed to the 36-in. rolls, the rolled 
material dropping to the floor in a heap where it 
is sampled by hand ; one-tenth being taken as a 
sample, the balance being shovelled into the boot 
of the elevator which delivers into the sampled-ore 
bin shown on the drawing. After a lot has been 
run through, the sample is coned and cut down to 
the desired size. The sampled ore from the ele- 
vated bins is loaded into cars and trammed to the 
bedding floor in the adjoining building. 

No. 2 sampling plant is the same as No. 1, except 
that the breaker is of the ‘* Dodge” pattern, size 
11 in. by 15 in., speed 225 revolutions per minute. 
It was deemed advisable to install a ‘‘ Dodge” 
breaker to take the extremely hard dry ore, while 
the ‘‘ Blake” type of machine was considered better 
suited for ores containing a large percentage of 
moisture. To follow the ore in its course through 
the mill, the bedding floor will next be described. 
This occupies about half the floor space in the 
building adjoining the crushing mill to the west, and 
is shown in Figs. 10 and 11 of our two-page plate. 
This building, which also contains the roasting fur- 
naces, is 95 ft. by 100 ft. by 21 ft. clear height. 

The south side, or that next the elevated tracks, 
is set apart for the bedding of ores, the ore being 
trammed to it by the elevated tracks shown, which 
are 12 ft. above the floor level. The bedding floor 
is divided into two porticns of about equal area, 
arranged so that a bed can be made up on the one, 
while the ore on the other is being run through the 
mill. The purpose of bedding the ore is to obtain 
a considerable quantity of material of as nearly 
a uniform value and character as possible. The 
ore, as it comes from the sampling mill, is 
uniformly spread over the entire area of the bed 
until a depth of 6 ft. has been accumulated. 
By this means about 600 tons of storage is provided 
on each bed, or about 1200 tons altogether. The ore 
is handled back to the dryers and fine crushing 
= in the crushing-room by means of a conveyor 

elt 12 in. wide made with pure rubber flanges on 
each edge, travelling at 100 ft. per minute. The 
ore is delivered on to this belt by means of two 
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bucket elevators, one for each bed, to which it is|ney 6 ft. in diameter, 75 ft. high above the ground 
wheeled and shovelled. The 12-in. conveyor ex-|line. From the roasting furnaces the ore goes to 


tends through to the No. 2 dryer where a dividing 
mechanism is provided, by means of which all the 


ore can be fed to No. 2 dryer ; or all or any part of | tion (Fig. 9.). 


| 


the chlorination building, which is located north of 
the furnace building, and is shown in plan and sec. 
This building is 40 ft. wide, 95 ft, 


it may be passed to the No. 1 dryer at the will of long, by 50 ft. high to the lower side of the roof 


the operator, a short belt conveyor 8 in. wide being 
placed to carry from the end of the 12-in. belt to 
the No. 1 dryer. 

The drying furnaces are two in number, each 
being of the same general description as those de- 
scribed in connection with the Page Process Mill. 
These dryers are set with their discharge ends to- 
wards the fine crushing rolls and deliver into ele- 
vators in the roll pit, as shown. They are fired 
with residuum, the firing being done from the side 
of the firebox. The dried material is elevated to 
the screens, there being two of them to each dryer, 
each 4 ft. in diameter, 9 ft. long, covered with 14- 
mesh cloth made of No. 19 wire, and are set with 
their axes at an angle equal to a fall of 1 in. to the 
foot towards the discharge end. These screens are 
closely housed in with matched flooring, but have 
no dust-collecting apparatus in connection with 
them. Lach screen delivers into a 30-ton bin con- 
structed directly under it, the screened material 
being returned to the roll feeders, as already ex- 
plained. Each screen bin is provided with two 
discharge gates, which deliver the ore on to an 8-in. 
belt conveyor delivering into No. 1 furnace feed 
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hopper. At the end of this belt is a dividing appa- 
ratus similar to that described in connection with 
the dryers, by which all the ore may be fed to 
No. 1 furnace, or all or part of it delivered to No. 2 
furnace, by means of a short 8-in. belt conveyor. 
There are four sets of fine crushing rolls—size, 
14 in. by 30 in.; speed, 45 revolutions per minute, 
belt driven—set overa pit 10 ft. deep, and arranged 
so that each two pairs work as an independent 
unit, taking all the material from one dryer and the 
returns from two screens. The capacity of the 
fine rolls is found to be in excess of some of the 
other parts of the plant. The roasting plant con- 
sists of two 40-ft. Pearce turret furnaces (Figs. 14 
and 15, page 236) with 8-ft. hearths, having a maxi- 
mum capacity of about 65 tons per 24 hours of the 
class of ore treated. They are fired with residuum, 
each furnace being fitted with three oil-burning fire- 
boxes, constructed directly over the hearth. In 
operation it is desirable to bring the heat in the ore 
up very gradually ; and for this reason the two fire- 
boxes next to the feed are fired lightly, a No. 2 
‘*Reed ” burner being used in each firebox. By the 
time the ore has reached the third firebox, it is then 
in condition to stand a high temperature without 
loss of gold. In this firebox two No. 2 burners are 
used, and a bright red heat is carried. The raw ore 
going to the furnace carries from 1.5to2.0 of sulphur. 
The roasted ore contains from 0.10 to 0.15 per cent. 
These furnaces are fitted with tubular cooling de- 
vices similar to that already described, a long spiral 
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trusses, and is constructed with various floors, as 
shown. The ore is delivered by the conveyors into 
elevators which discharge into four storage bins hold- 
ing about 30 tons each. The bins are provided 
with sliding gates, through which the ore is fed as 
required, into two long elevators ; these distribute to 
the barrel hoppers on the top floor of the building. 

The barrel or chlorinating floor (Fig. 11) under the 
hopper floor is furnished with eight chlorination 
barrels of a capacity of 5 tons each, mounted similarly 
to those described in connection with the Delano 
Mining and Milling Company’s mill, and geared to 
revolve 5 revolutions per minute, being driven from 
a shaft running the full length of the building. The 
driving is dene by means of flat-face paper friction 
gears keyed to the shaft, so arranged that any barrel 
can be instantly stopped at the will of the operator, 
The barrels are 5 ft. in diameter, 8 ft. long inside, 
lined with 18-lb. and 24-lb. lead, and fitted with 
filters as already described. Under the barrels are 
eight solution tanks arranged on one floor. They 
are rectangular in form, 6 ft. deep, lined with 6 lb. 
sheet lead, and have a combined capacity of about 
100,000 gallons. These tanks are closely floored 
over, and made as nearly tight as possible, to pre- 
vent the escape of gas. Under the barrel floor two 
ducts are formed connected to the solution tanks 
and to two large exhaust fans set on this floor. 
These fans remove the chlorine gas as it is given off 
by the solution, and deliver it by means of pipes, 
high above the buildings. Owing to the corrosive 
nature of the gasall these ducts and pipes are made 
of wood, and the fans are lead-lined inside. Under 
the solution tanks are two lead-lined launders 3 ft. 
by 3 ft. by 64 ft. long, closely covered on top and 
fitted inside with lead-pipe heating coils suspended 
1} in. from the bottom, by means of which the solu- 
tion is heated to about 120 deg. Fahr. Imme- 
diately under the launders are five sand filter tanks 
7 ft. by 10 ft. by 3 ft. deep, lined with 6-lb. lead. 
These tanks have a filter in the bottom formed of 
screened sand, through which the solutions are 
allowed to percolate and become thoroughly clarified 
before passing through the charcoal filters. 

On the ground floor of the building are the char- 
coal filters (Fig. 10), 20 in number, set in two rows 
of 10 each, the first row being set half the height of 
the filter above the second row. These filters are 
sheet-steel vessels 40 in. in diameter by 5 ft. deep, 
lined with 6-lb. lead, and are all fitted with 2-in. lead 
hose connections. The vessels are filled with char- 
coal, ground to pass a four-mesh screen, and having 
all the fine dust screened out of it, the surface 
being covered with a perforated sheet of lead for 
distributing the solution evenly over the mass. 
Over these filters is a small hand-power travelling 
crane for moving, and an 18-in. gauge track on the 
floor level with a low truck is provided for trans- 
porting them to the burning-room. The ground 
floor of the building is of Portland cement, with the 
drainage from all directions towards a 6-ft. by 3-ft. 
cement-lined sink in the centre of the building. 
This sink is also filled with charcoal, so that should 
there be any leakage of solution from the tanks or 
pipes, it can be washed into the sink where the 
gold contents will be recovered on the charcoal. _ 

The operation of the precipitating department 1s 
as follows : 

The solution is drawn from the barrels into the 
tanks underneath them, where it is allowed to 
settle, the tanks being filled alternately. All the 
tanks are connected by rubber hose to one common 
distributing pipe of lead 6 in. in diameter. After 
the solution has settled sufficiently, it is drawn oft 
through this pipe into the launders, where it 1s 
heated and then drained into the sand filters. Pass- 
ing through these any fine sediment is removed, 
and the clarified liquor is drawn off and distributed 
to the No. 1 row of charcoal filters. The solution 
is allowed to percolate through the charcoal, pass- 
ing by means of a rubber hose from the No. 1 to 
the No. 2 filters, from which it flows to waste, all 
the gold having been deposited on the charcoal. 





conveyor carrying the roasted ore through to the 
chlorination building. The spent gases from the | 
furnaces are carried by a sheet-iron flue to a brick | 


dust chamber, shown at the east side of the furnace | 





Most of the gold is recovered in the No. 1 filters, 
very little remaining in the solution passing to 
No. 2. As soon as the charcoal in the No. 1 has 
become sufficiently charged with gold, the filter 's 


building. This chamber is 6 ft. wide, 10 ft. high, | set on the truck and transferred to the burning- 
100 ft. long, built with 12 in. brick walls, with a chim-! room, the No. 
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filter opposite being put in its 
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re was occupied by the No. 2. 


system of charcoal precipitation has been in use for 
some years, and has proved itself to be a very re- 
liable and economical method of dealing with 
chlorine solutions. 

The machinery in this building is operated by a 


14-in. by 13-in. centre-crank automatic engine, | 
located at the south-east corner of the building, and | 


driving directly on to the line shaft in the barrel- 
yoom. In the same room a 10-in. by 6-in. by 10-in. 


duplex steam pump is placed, which furnishes water | 





under 50 Ib. pressure for leaching. This pump is | 
connected up directly to the water-supply system | 
throughout the works, and can be used, in case of | 


of need, asa fire pump. Part of the lower floor of 
the chlorination building is used for the storage of 
chloride of lime, this being raised to the barrel- 
room as required by means of an elevator. 
sulphuric acid is stored in an open tank 20 ft. in 
diameter by 4 ft. deep, lead-lined, located on the 
opposite side of the supply track from the burning 
room. In connection with this tank a pressure 
tank 3 ft. in diameter, 7 ft. long, is set in an 
underground chamber, and connected to it by a 
1}-in. pipe. The pressure tank is filled by gravity 
from the storage tank, and the acid raised by com- 
pressed air to a small storage tank set on the 
barrel-floor, from which it is drawn off as required. 

Adjoining the chlorination building on the east is 
the charcoal-burning room (Fig. 9), a brick building 
40 ft. by 43 ft., one storey high, divided into three 
apartments, two being used for burning the char- 
coal, and the third as a melting room, where the 
gold is run into bars. Each burning room is fitted 
up with a bench of burning pans set in a brick set- 
ting, fired from below with residuum, the burners 
being controlled from the central space shown be- 
tween the two burning rooms. The flame does not 
come directly in contact with the iron pans, but 
plays on a firebrick arch of checker work, which 
serves to protect them from intense local heat. 
There are eight pans in each bench, each 3 ft. 6 in. 
wide, 5 ft. long by 7 in. deep, made of {-in. cast 
iron, set 3 ft. 6 in. above the floor line. The filters 
containing the charcoal are brought into the burning 
room on a low truck, and are lifted by a travelling 
crane high enough to empty the charcoal directly 
into the pans. Heat is applied gently from below, 
allowing the charcoal to burn off at as low a tempe- 
rature as possible. The burning must be done at 
a low temperature, and in a stillatmosphere, other- 
wise the mechanical loss of gold is heavy, After 
the charcoal has been consumed, the dust containing 
the gold is swept up and taken to the melting room, 
where the gold is run into bars. 

In addition to the buildings described, the plant 
comprises the usual blacksmith and carpenter shops, 
which are independent buildings. The offices are 
located about 100 yards east of the mill, and are 
contained in a brick building 50 ft. by 50 ft., divided 
into general office, 33 ft. by 24 ft. ; private office, 
14 ft. by 15 ft. ; assay office, 24 ft. by 24 ft. ; and 
laboratory, 24 ft. by 24 ft. There is also a fire- 
ate vault and a fully furnished bathroom in this 

uilding. The offices as arranged are found to be 
very comfortable and convenient. In operation 
the works are found to have a maximum capacity 
of about 125 tons per day, and easily average 3000 
tons per month. The working force in the mill for 
night and day running is about 45 men. 


Approximate Cost of Treatment. 
Per Ton of 


Ore Treated. 
Dols. 

Labour any Rae Sey -90 
Chemicals for all purposes 53 
Fuel ” ” 45 
Water 2 -05 
Wearandtear .., s, .30 
Lubricating oils and supplies -05 
Incidentals ... aoe on 15 

Total 2.43 


The above figures are based on chloride of lime 
costing 2.40 dols., and sulphuric acid 1.25 dols. 
per 100 lb. at the mill. 

No salaries, interest on investment, general 
— or depreciation are included in above 

The ores from the Cripple Creek mining dis- 
trict vary widely in character, as will be noted by 
the analysis given, The surface ores, as a rule, 


are quite thoroughly oxidised, but at depth sul- 


phides are encountered, the values occurring as 
telluride. 


All of these, however, are very well 


The 





slace, and 8 freshly charged filter put in the place | adapted to treatment by chlorination, the varying 
The ‘‘ Davis ” | constituents effecting the manipulation much more 


than they do the metallurgical results. The fol- 
lowing are partial analyses of these ores : 
Lot 1. 
8:0, 63.46 
Al, Og 14.93 
Fe 3.13 
Ss 1.62 
CaO es oe 1.58 
Mgo ... ae a a Trace 
K,0O and Na,0O (by diff.) ... 15.28 
Assays, Au ... aa ae 3.68 oz. p. ton. 
a eR 0.32 - 
Lot 2. 
ae 64.42 
Al.0; ... 14.82 
Be 5. 4.54 
8 an 2.36 
CaO ee acs 1.20 
MgO ... oe oe sai Trace 
K,O and Na,O (by diff.) ... 12.66 
Assays, Au ... re es 1.68 oz. p. ton. 
= Be... 0.22 a= 
Lot 3. 
Being an average sample taken from the storage beds : 
Alumina 29.94 
Silica .. 63.13 
Lime ... 0.70 
Tron oxide... 3.66 
Tron sulphide 2.64 
Magnesia ... ea Trace 
Manganese oxide ... 0.40 
a aS: ise 1.68 oz. p. ton. 
Silver... en on ae 0.20 Be 
Sulphur is st 23 0.96 per cent. 


The value of the gold contained in the ores 
treated varies from 18.00 dols. to 50.00 dols. per ton, 
although higher grades are sometimes purchased. 
The mixture in the beds will average in the neigh- 
bourhood of 30.00 dols. per ton. 1t is found that 
as the grade improves the percentage of extraction 
improves also ; for while with 18.00 dols. ores the 
percentage of gold recovered may barely reach 92 
per cent., the percentage on 50.00 dols. ores reach 
96 per cent., the figures being based on gold settled 
for as per assay, against gold actually recovered in 
the bullion. 

In connection with the above plants the following 
details may be of interest. The form of crushing 
roll used in all three mills is shown in longitudinal 
and vertical section on page 4 ante. The machine is 
constructed witha self-contained frame, the pillow- 
blocks carrying the lower roll being cast into each 
side-piece. The roll shafts are of wrought iron, and 
run on babbitt-lined bearings. The principal fea- 
ture of the machine isin placing the rolls one above 
the other as shown, the top roll being mounted in 
a sliding cast-iron yoke or crosshead, which is free 
to slide between vertical machined guides cast 
into the main frame. The direction of strain be- 
tween the rolls due to the weight of the top roll and 
connections, being at an angle of 45 deg. to the 
direction in which the top roll is free to rise, gives 
a very effective pressure at the point of contact for 
crushing. The top roll being securely guided, 
retaining the shafts parallel to each other, helps to 
prevent unequal wear of the crushing surfaces. The 
weight of the top roll is supplemented where neces- 
sary, by spring pressure, the springs being placed 
on each side of the yoke-piece with tension-rods 
run through the base of the machine. The crush- 
ing shells are made of high-carbon forged steel ma- 
chined all over, and fitted to the cast-iron centres 
with taper, and are secured to place by through 
bolts. The ore is fed to the machine directly over 
the lower roll, the bottom of the hopper being made 
removable for cleaning out. 

The Pearce roasting furnace, as installed in the 
El Paso Reduction Company’s works, is shown in 
vertical and horizontal section on page 236. As 
will be observed, this furnace is circular in form, 
40 ft. outside diameter, the width of the roasting 
hearth being 8 ft. The driving mechanism is placed 
in the centre of the furnace, and consists of a 
maincentral driving gear operated by means of bevel 
gears and a shaft running through under the hearth 
to the outside of the furnace. This shaft is driven 
by 45 deg. gears. The main driving gear in the 
centre chamber is fitted with cast-iron brackets 
carrying 6-in. wrought-iron pipe arms forming a 
central revolving spider or wheel. This is sup- 
ported on a circular track formed of 60-lb. rail. 
The central spider is carried on eight 12-in. cast- 
steel wheels, which run on a circular track, and is 
maintained central with the furnace by means of 
four 12-in. rollers running in contact with the in- 


side of the main driving gear. The rabbles, or 
stirring arms, which turn the ore on the hearth, are 
made of 6-in. extra strong wrought-iron pipe, pro- 
jecting over the hearth through the phat 2. slot in 
the inside wall. These arms have rabble blades 
bolted to them, the blades on one arm being made 
to follow opposite the spacés between the blades on 
the arm in advance of it. The furnace is fitted 
with two or four arms, as the nature of the work 
may require. The arms make a complete revo- 
lution in about 85 seconds, and are kept cool by 
means of water circulating in the pipes, the water 
connection being clearly shown on the plans. 

By examining the drawings it will be seen that 
to maintain a continuous open slot for the pas- 
sage of the arms, the inside support for the brick 
arch over the hearth must be carried from above. 
This is done by means of eight 15-in. steel [-beams 
resting on the fixed central column at one end, and 
bearing plates on the outside wall of the furnace at 
the other, the skew-back being carried on cast- 
iron Z-shape segments, forming a complete circle 
hung by stirrups to the 8-in. I-beams, supported 
by the 15-in. radial beams above referred to. The 
circular slot is closed to prevent the influx of cold 
air, by means of No. 16 sheet-iron shields, held in 
place by weighted levers. The furnace is fired from 
three points in the circle. The fireboxes (built 
directly over the hearth), are 6 ft. wide, 8 ft. long 
by 2 ft. 3 in. high, with openings 10 in. square at 
one side, through which the oil is injected. The 
opposite side of the firebox is fitted with a loose 
‘target of firebrick against which the oil spray 
breaks. The oil is sprayed into the firebox by 
steam which is supplied to the burner at about 
90 Ib. pressure. 

In roasting 50 tons per day the furnace consumes 
about 20 barrels of residuum, costing about 50 cents 
per barrel. The raw ore is fed to the furnace by 
an automatic feeder, from which it falls directly 
on to the hearth, and being carried around a short 
distance with each pass of the rabbles, it is finally 
delivered after an exposure of about 4} hours, 
to the tubular cooling device, and from that to 
the conveyor, by which it is delivered into the 
elevators in the chlorination room. The labour 
required to operate this furnace is one man on a 
shift to each furnace to regulate the apparatus and 
oversee its working. The cost of roasting is about 
35 cents per ton of ore at Florence. About 5 
horse-power is required to operate each furnace. 

Since the above article was written, it has been 
thought advisable at the El Paso Reduction Com- 
pany’s Mill, Florence, to discontinue the use of 
the automatic cooling and conveying mechanism 
between the roasting furnaces and the chlorination 
building, due to the difficulty found in keeping the 
pipes and connections to the cooling device open. 

The water available is extremely bad, and a very 
heavy deposit of scale was continually forming in 
all the pipes and connections, involving serious 
delays and heavy costs for repairs. The ore is now 
taken from the furnaces in barrows and distributed 
on a cooling floor in the usual way. 





MACHINE-MOULDED WHEELS. 
No. XXIV. 


By JoserpH Horner. 


A Goop many worms and wheels were made for- 
merly with cycloidal teeth, similarly to common 
spur and bevel gears. The general practice now is 
to employ the involute form, because the cutting 
of the worm is thereby simplified. The angle of 
75 deg. with the axis is usually adopted for the 
sides of the worm. The larger the worm- 
wheel, the easier is it to obtain good gears. In 
the smaller wheels it is necessary to bring the base 
circle of the involute wheel teeth near to the 
roots of the teeth. The points of the worm and 
wheel are properly very slightly rounded, in order 
to prevent risk of interference in the gearing. 
Fig. 361 shows a section through a worm and its 
wheel, having involute teeth, the worm being of a 
rack section. Fig. 362 illustrates the tooth rela- 
tions, in which a, a’ are pitch lines used for con- 
venience of fixing centres ; though there is no pitch 
line, using the term in the strict sense in which it 
applies to cycloidal gears ; b is the base line from 
which the involute curve is developed ; c is the path 
of contact, at right angles with which the flanks of 





the worm teeth are cut, which makes an angle of 
75 deg. with the perpendicular a, to the line of 
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centrese. The simplest method of obtaining the 


sequence of their concave form, cannot be lifted and prepared for the reception of the teeth. The 


curve of the wheel tooth is by a straight-edge A, | vertically. And in most cases a moulder will hinder one, A, is fitted to the tooth block proper, 


Fig. 363, rolled on a templet B, having its edge b 
of the same radius as the base circle b in Fig. 362. 


prefer to have a jointed block, for lifting the B, with a sliding dovetail, as shown, or with two 
backing vertically, and withdrawing the teeth dovetails, taking care to impart the taper of the 


Having obtained the curve once, acentre and radius | horizontally. It is not necessary to joint the | fitting, so that the hinder block A can be lifted by 


can be adapted thereto, and the teeth struck out by 


teeth in the middle horizontal plane, which corre- | the carrier without disturbing B. The curved face 
sponds with the pitch diameter, as it is when making |« corresponds, of course, with the tooth roots, 





compasses. 
Fig. 861. Fig.864 Fig 366 
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Having settled the proportions and forms of the 
teeth, the best way to make the pattern block cor- 
rectly, and with the least trouble, is as follows : 

In the first place, the teeth must not be fastened 

® permanently to the block which is screwed to the 
carrier, unless the machine has an attachment like 
those illustrated in Figs. 292 to 297, e 291, 
in the previous volume, for withdrawal in a 
wR eat direction ; because the teeth, in con- 








Upon this the block of wood from which the teeth 
are to be cut is fitted neatly with a chisel. The 
direction of the grain must coincide with the 


a full pattern wheel, provided the teeth are worked 
by the worm as a templet in the manner to be pre- 
sently described. But if worked without such aid, 





then the teeth must be marked on a middle joint, | breadth of face of the teeth, in order to avoid short 
made for that purpose only. Their forms in the grain after the teeth have been worked out. When 
middle plane are precisely those which are obtained | the block has been fitted, it is glued to B. The radial 
by the methods in Figs. 362 and 363, but those| ends, and the concave shape corresponding with 
forms are not correct for any other section. | the teeth points, can be marked and cut before the 

Figs. 364 to 366 illustrate the two blocks fitted 


block is glued to B, or subsequently ; it does not 
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CONTINUOUS HARDENING FURNACE. 
(For Description, see Page 229.) 
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matter which. 
mark out the tooth forms at all, 
be cut by the worm as a templet. 
the pitches and widths of the teeth on the top 
side as an aid to roughing out, and so keep the 
teeth symmetrical to right and left of the centre 
line, but that is all. To work the teeth, a rig-up 
like that in Figs. 367 to 369, or something equl- 
valent thereto, dependent on the class of lathe 
used, must be effected. If the lathe used has a 
slide rest, so much the better; if not, the rig-up 
shown in the figures with the tee rest sliding on 
the wooden bed, is, if neatly fitted, accurate. 
Fig. 367 shows the arrangement in plan view, 
with a portion of the pattern block cut away down 
to the middle plane. Fig. 368 is an elevation, and 
Fig. 369 a part plan to show that portion of the 
rest which is hidden in Fig. 367. The worm A, 
whether a wooden pattern, or a casting, or machine 
cut, is mounted on its shaft, between point centres. 
The tooth block B is set upon a disc or face plate 
C, at the correct radius from the centre of the 
socket of the tee rest D; in which position it is 
secured without slip, and yet free to revolve on a 
wooden pin which enters deeply into the socket, 
and which is studded and glued into the under- 
side of the face plate. A weight E laid on top holds 
it down securely, and neutralises any tendency to 
tip. The base of the tee rest is coerced by side 
strips F, F, so that it can be moved inwards 
or outwards during the process of trial and fitting, 
maintaining the radial axis of the block always per- 
pendicular to the longitudinal axis of the worm. 
'o prevent it from being lifted, strips G, G screwed 
over it, and screwed upon the blocks F, F upon 
the lathe bed, confine the base, while allowing it 
freedom of movement. This rig-up is suitable for 
the average run of patternmakers’ lathes, but if 
there is’a metal slide rest, then the plate can be 
centred and pivoted on a block bolted to the top 
of the cross-slide. 

It is easy to see how the teeth are worked. At 
first a good deal of material has to be roughed out, 
leaving very rough approximations to tooth shapes. 
Then the worm is smeared with red lead in oil, and 
the tooth block being pressed against it, the worm 
is revolved, carrying the wormwheel teeth round, 
and leaving ample indications of the high parts, 
which have to be cut away to bring a somewhat 
nearer approximation to shape. By the time that 
this has been repeated several times the teeth will 
have been developed into nearly their finished 
forms, and the remainder of the cutting must be 
done lightly and cautiously ; care must be taken to 
prevent the block from rising or dropping during 
the fitting, and that its rotation by the worm is 
uniform and regular without slip. These are 
partly insured by the rig-up, partly by attention. 
The teeth are eased and reduced until the point of 
the worm just bottoms in the root of the block, 
without any side or flank clearance. Then the 
drawing back of the wheel about } in. will give the 
necessary clearance, and compensate for slight 
roughness or enlargement of the teeth on the 
casting. 

The block may be made wide enough in the first 
place to cut four teeth on, although but two are 
required for moulding, the advantage being that it 
is easier to shape four teeth than two, because they 
engage sufliciently with the worm to move round 
with its rotation easily and accurately. It lessens 
the risk of error, but is not a necessary precaution 
if care be exercised to fit and bed the teeth without 
slop into the worm. 

The foregoing method may not commend itself to 
people of a technical cast of mind, but none can 
possibly be more accurate ; and as the writer has 
frequently made blocks in this way, and had them 
thus made, he feels sure that no other device can 
be so expeditious. After the teeth are shaped 
they are ready for use, with a trifle of glasspaper- 
ing, and two or three applications of varnish. 


It is not necessary to attempt to 
if the block is to 
It is well to set 


Sometimes clearance is given to the outer faces | ; 


of the teeth by cutting them away flat, as in 
Fig. 370. 

The moulding of the wheels is done as follows : 

Fig. 371 is an example of the general form in 
which a cast wormwheel is made ; that is, dished 
merely, with a central plate or web ; also in some 
cases having the web stiffened with vertical arms, 
as indicated by the dotted lines. Such a wheel 
generally requires striking boards as well as a 
tooth block, and when vertical ribs are included, 
then they have to be bedded in, or set in a core- 
box, these details being similar to those previously 








illustrated in connection with small spurwheels 
similarly made. 

Fig. 372 shows the usual method of cutting the 
striking board for a plain dished wheel, the relation 
of which to the wheel is rendered clear by the half- 
section dotted upon the board. The edge A strikes 
the bottom, and B the cope, the latter being 
strickled in direct fashion. The joint face a between 
the two parts of the flask is made along the points 
of the teeth. The edge b is cut at 2 in. or 3 in. 
away from the curve of the tooth points, to afford 
space for nailing and ramming. Fig. 373 gives a 
half-section through the finished mould. In refe- 
rence to the formation of the teeth, there is no 
difference in the details of that and the similar 
work done on other kinds of wheels. The teeth are 
nailed, as a rule from four to half-a-dozen nails 
being used in each tooth space. After each tooth 
space has been rammed, the backing of the block 
is lifted vertically by the carrier to which it is 
screwed, and the teeth are drawn back by the 
moulder’s fingers. 

Fig. 374 illustrates the striking board cut for 
indirect formation of the cope—that is, when the 
latter is rammed on a dummy mould, struck by the 
edge B of the board. The section of the mould is, 
of course, the same as in Fig. 373. When the 
board in Fig. 374 is used, there is rather less risk 
of crushing of the teeth at a, Fig. 373, than when 
Fig. 372 is used, the reasons for which have been 
previously explained. With a view to prevent any 
risk of crushing, the mould is sometimes jointed, 
as in Fig. 375, a. But that, too, is risky, and can 
only be safely adopted when the mould is made in 
dried sand, because the overhanging sand at a’ is 
very weak. In dry sand the joint there can be 
sleeked down while yet damp, causing, perhaps, a 
slight fin in the casting, and then it is safe. But 
it is only necessary in Fig. 373 to set the board out 
a trifle when striking the cope, and leave a little 
fin at a in Fig. 373. 

Fig. 375 also illustrates the use of ring cores 
when ribs are cast to stiffen the web, and Fig. 376 
is the striking board, with the wheel section 
shown dotted on it. It is not necessary to sup- 
ara the figures with any detailed explanations, 

ut reference may be made to similar methods in 
Art. X. vol. Ixiv., page 6, in connection with Figs. 
112 and 113. 

Lastly, a block pattern can be used for small 
wheels (Fig. 377), slid over the central pillar and 
rammed, A forming the ramming ring for the 
teeth. This saves the time of setting boards, is 
more expeditious than striking, and is therefore 
to be preferred when several wheels have to be 
cast alike with machine-moulded teeth. The block 
ring A, it will be observed, is the device not un- 
frequently adopted in pattern wheels, in which A 
becomes a print when the teeth are made in seg- 
mental cores, and laid round in its impression, to 
save the expense of cutting a whole ring of teeth. 
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(From our New York CoRRESPONDENT.) 
(Continued from page 198.) 
Tue Protection or STEAM-HEATED SURFACES. 


Tue method described in this paper bythe author, 
Mr. Chas. L. Norton, was to heat a piece of steam 
pipe from the inside electrically, and keeping this at 
a constant temperature, to note the electrical energy 
necessary. In this way the relative efficiency of 
various coverings is determined. 


The apparatus for this comprises several pieces of 
iron pipe of different diameters and lengths, heated 
electrically from within by means of coils of wire in oil. 
The oil is stirred vigorously and serves as a very 
efficient carrier of heat from the wires to the pipes. A 
brief description of the smallest tester may make the 
= more easily understood. <A section is shown 
in Fig. 16. A piece of 4-in. steam pipe, 18 in. long, 
is closed at one end by a plate welded in, and at 
the other by a tightly fitting cover. This pipe is then 
filled with cylinder oil, and a coil of wire af selliniens: 
carrying capacity and a stirrer are introduced into the 
oil. A thermometer is inserted in such a position as 
t» record the temperature of the oil. An ammeter and 
voltmeter, or a wattmeter, may then be connected so as 
to record the amount of electrical energy supplied. The 
stirring must be brisk, and if enough power is put into 
the stirrer to be comparable with the electrical energy 
supplied, such amount must, of course, be added, as it 
also is converted into heat. It is my custom tos nd 
the apparatus in the middle of the room on non-conduct- 
ing cords, and read the thermometer with a telescope, so 





that no heat from the person of the observer ma 
added to the a to the cover from ao fle 
also that care _ taken not to produce air currents 
by walking near the apparatus during the test. 

In making a test the following operations are carried 
out, and observations are taken in the following order : 

The current is turned on, and heat is generated in the 
wire coil until the wire, oil and steam pipe have reached 
the desired temperature at which it is proposed to test 
The current is then gradually diminished until it is found 
to be of just the amount necessary to keep the pipe at 
this temperature without a rise or fall of 45 of a degree in 
30 minutes. A reading of the voltage and current is now 
taken at intervals of 30 seconds, and the watts and B.T.U 
are computed from their average. We then have the 
number of B.T.U. lost from the outside of this particular 
pipe at this particular temperature. If now we place a 
steam pipe cover around the pipe, we shall find that a less 
amount of energy is sufficient to keep it at the required 
temperature, the difference being the amount of heat 
saved by the covering. The minimum length of time con- 
sidered sufficient for the equalisation of heat, or “soaking 
in” to the cover is six hours. If after a second heating of 
six hours no change in the conducting power is noted, the 
cover is considered in a permanent condition and is tested. 
Some covers, notably those composed wholly or in part of 
wool, cannot be considered dry and constant until after an 
exposure upon a pipe at 200 lb. pressure for six or eight 
days. Covers containing sulphate of lime are also slow in 
drying. The three thermometers used were frequently 
standardized in naphthaline, and were examined to note 
any disagreement among themselves. 


The general appearance of the testing apparatus 
is shown in the diagram. The relative conductivity 
of the various kinds of steam-pipe covering is shown 
in Table I. below. 














TABLE I. 

a 2 ! oo Se s 

gas | 28 ges 

E BE. Ba s ¢ 

= Bal ©. Or= 
P=] x SS aps 2 Suk 
co | Name. |ES S| wD a, fo te 
s | | 2 =| Oe 2g SHS $ 
5 | IZ28e7) cogs | ae 5, hz 
& | BSSES|/ SSS] So Sess 
& | jgreame Sea) ee ARS 

A Nonpareil cork standard | 2.20 15.9 | 1.00 27 

B a »» octagonal | 2.38 17.2 | 2.80 16 

C Manville high pressure . 2.38 | 17.2 | 1.25 54 

D Magnesia .. is 2.45 a7.0 | 12 35 

E = as asbestos. . 2.49 | 18.0 | 1.12 45 

ee fai - es 2.62 18.9 1.12 59 

G |Asbestos air cell .. ots aT 20.0 | 1.12 > 35 

H |Manville infusorial earth | 2.80 20.2 | 1.50 
4 »  lowpressure ..| 2.87 20.7 | 1.25 

J | ,,  magnesiaasbestos) 2.88 20.8 | 150 65 

K |Magnabestos - so] ae 21.0 | 1.12 48 

L |Moulded sectional {| 800 | 2u7 [112] 41 

4 |Marsden infusorial earth 3.11 22.5 | 1.00, 50 

| o 9 * 3.27 23.7 1.00 43 

O |Asbestos fire board 3.33 24.1 | 1.12] 35 

P (Calcite % «e os] 3.61 26.1 1.12; 6 

Bare pipe .. * --| 13.84 100.0 


The percentage of magnesia carbonate and 
plaster-of-Paris in several moulded sectional covers 
is given in Table IT. 


TABLE IT. 


Percentage Composition. 





Specimen: 
Mg. Cos. Ca. So,. 
eee - ib s 80 to 90 3 
Co: o ie Less than 5 65 to 75 
By. cs Se Se 7 20 to 25 50 ,, 60 
Pr ee ia . Less than 5 75 
° Sere e a 8 10 to 15 None 





The saving in dollars due to the use of various 
covers is shown in Table III., and Table IV. shows 
the saving per 100 square feet and covering & 
period of 10 years. 





TaBLeE ITI. 

| Lees saving | Saving 

Gpecl- Name. seal British Ser 100 
—_— | Unit Thermal Square 
‘200 Lb.| UM Feet. 

' | — 
| dols. 

A | Nonpareil cork standard 2.20 | 11.64 | 37.80 
B : y, 00 ..) 238 | 11.46 | 37.20 
C | Manville sectional high pressure 2.38 11.46 | 37 29 
D | Magnesia .. =e ..| 9.45 | 11.39 | 36.90 
E_ | Imperial asbestos. . 2.49 | 11.35 36.80 
F et os 2.62 11.22 | 36.40 
G | Asbestos air cell .. a 2.77 | 11.07 | 36.00 
H_ | Manville infusorial earth 2.80 | 11.04 | 85.85 
I ie low pressure .. 2.87 | 10.97 35.65 
J » _ magnesia asbes .. 288 10.96 35.60 
K Magnabestos ve ae -| 291 10.93 4 
L Moulded sectional .| 8.00 | 10.84 35.2 
M | MarsdenNo.2 .. » 8.11 | 10.73 | 34.85 
mt 9 No. 1 ae | B27 10.57 34.60 
O | Asbestos fire board ‘| 3.88 | 10.51 | 34.20 
P Calcite se ae --| 861 10.23 33,24 

Bare pipe .. | 13.84 | | 
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TABLE 1V.—Net Saving per 100 Square Feet. 

















Sneci- 7 One Two Five Ten 
ro Name. ; Year. | Years. Years. | Years. 
| dols. dols. dols. dols. 
A Nonpareil cork stan-| 
; ard .. a --| 12.80 | 50.60 164.00 | 853.90 
B Nonpareil cork octa-) 
onal .. ve ..| 12.20 | 49.49 161.00 | 347.00 
C  Manvillesectional high} 
pressure -.| 12.20 | 49.40 161.00 | 347.00 
D Magnesia -» «e| 11.90 | 48.80 | 159.50 | 844.00 
E_ Imperial asbestos 11.80 | 48.60 | 159.C0 | 843.00 
yr i W.B” ae ..| 11.40 | 47.80 | 157.00 | 339.00 
G Asbestos air cell ..| 11.00 | 47.00 | 155.00 | 335.00 
H_ Manville infusorial | | 
earth... ..  ..| 10.85 | 46.70 . 154.25 | 333.00 
1 Manville low pressure; 10.65 46.30 153.75 | 331.00 
J » magnesia as- 
| bestos.. ee .-| 10.€0 | 46.20 153.00 | 331.00 
K Magnabestos .. ..| 10.50 | 46.00 152.50 | 330.00 
L |Watson’s moulded sec- | 
tional .. a ..| 10.20 | 45.40 | 151.00 | 327.00 
M Marsden No. 2.. 9.85 | 44.70 | 149.20 | 323.00 
N Po Bouts. 9.60 44.20 148.00 | 321.90 
0 Asbestos fire boa 9.20 43.40 | 146.00 | 817.00 
P (Calcite .. a 8.24 41.48 141.20 | 307.00 
Q Bare pipe 10.65 





Table V. shows results due to use of wool sepa- 
rated about an inch from fireproof material. 
TABLE V.—Variations in Thickness, dc. 























1 C4 o vi re} 
g23 H a Net Saving z 
ep™ |eee— ; Se ) 
Qos Aas | . 
Specimen a44slao% 5 
, | ES | ym & One | Two Five Ten | 
Be all #, Year.'Years Years Years) & 
55 oo|f 32 Be 
ian Pls | | < 
Magnesia. dols, | dols.| dols.| dols. dols. dols. 
ldin. thick ..| 11.62 | 37.75! 7.75 ' 45.50! 159 347 30 
1jin. thick and 
1 in. of hair! | 
felt .. --| 12.88 | 40.22) 5.22 45.44) 166 367) 35 
13 in. thick and 1 
2 in. of hair | 
felt .. <i) oer | 41.50 1.50 43.00; 167 375 40 
Nonpareil Cork. | | 
lin, ..  ..| 11.64 | 37.80 12.80 50.60! 164 353, 25 
2in. 12.84 | 41.75! 7.75 48.50, 174 383 35 
in. ..| 12.94 | 42.05! 7.95, 34.10; 160 870, 50 
Fire Board. | | 
lin, .. ..| 10.54 | 34.20, 9,20) 43.40) 146 | 317] 25 
2in. 11.48 | 87.25 | 2.25] 89.60] 151 | 387) £5 
3in, 11.70 | 38.00 12.00 | 26.00; 140 330) £0 
4in. 11.88 | 3840 26.60 11.80] 127| 319] 65 





i 





Table VI. shows results of using asbestos paper 


and hair felt. 


TaBLE VI.—Protection Afforded by Asbestos Paper. 
Pipe at 200 Lb. Pressure. 


| { ~ 








ann ; | le ‘ , —_ Papen 
ickness of | | Temperature of | sponding to the 
Asbestos | — of | Inside of Hair | Temperature of 
Paper, Pe Felt. the Inside of the 
Hair Felt. 

in. deg. Fahr, deg. Fahr. Ib. 

a 384.7 356 146 

vs 385.0 329 102 

is 384.6 302 70 

$ 384.7 366 39 


The loss of heat from bare pipe is given in 


Table VII. 
Taste VII.—Loss of Heat at 200 Lb. from Bare Pipe. 
bj raee eng 
a ; Jnits Lost per 
Conditions of Specimen. Square Foot per 
‘ : Minute. 
New pi le 11.96 
Fair condition ey Sere 
Rusty and black... 3 " te -» 14,20 
Cleaned with caustic potash inside and out... 13.85 
Painted dull white. . ra ss a -. 14.80 
Painted glossy white .. 12.02 
Cleaned with potash again 13.84 
Coated with cylinder oil .. 18.90 
Painted dull black... 14.40 
Painted glossy black 12.10 


The rate of heat loss from a bare pipe is also effected 
y the air circulation and the temperature of the sur- 
rounding bodies. A few tests were made to indicate the 
ute of the errors likely to be caused by variation 
in these conditions, and a brief examination of some of 
vi may be interesting. They are given in Table 


TaBLE VIII.—Effect of Surroundings. 
- British Thermal 

Units Lost per 

Square Foot per 


Condition and Position of Pipe. 
Minute at 200 Lb. 


1, Standard condition hung incentreofroom.. 13.84 
: Near brick wall, between windows . - 14.26 
3. Hung horizontally in centre of room 12.06 
4. Vertical 10-in. pipe {iS =: sg 
5. Vertical, 18 in, fl0in.indiameter 14.42 
gael hes zn long.. \. 4 in. in diameter 15.20 

. din. indiameterin draught from electricfan 20.10 


Table IX. shows the varying 1 
aon arying loss from a bare 
Pipe with the change in preswure ; 








TABLE IX.—Variation of Heat Loss with Pressure. 
Bare Pipe. Loss British 


Pressure. Thermal Units per Square 
Foot per Minute. 
340 15.97 
200 13.34 
100 8.92 
80 8.04 
60 7.00 
40 5.74 


The author concluded with the statement, that he 
was testing samples of non-conducting material used 
for heat insulation, and gave the resultsin Table X. 

TABLE X.—Miscellaneous Substances. 
British Thermal Saving in One 


Units per Year per 100 
Specimen. Square Foot per Square Feet 
Minute at 200 Lb. Pipe. 
Box A. dols, 
One with sand <i re 3.18 24.68 
Two with cork, powdered 75 39.40 
Three with cork and infusorial 
earth * ie _ - 1.93 38.90 
Four with sawdust. . 215 37.90 
Five with charcoal .. 2.00 38.50 
Six with ashes 2d 2.46 36.90 
Brick wall 4 in. thick 5.18 28.80 
Pine wood 1 in. thick 3.56 33.80 
Hair felt 1 in. thick 2.51 36.80 
Cabot’s seaweed quilt 2.78 35.90 
Spruce lin. thick .. 3.40 33.90 
_ a 4 2.31 37.50 
Sup oS ti has. ss 2.02 38 50 
Oak 1 in. thick oe 3.65 33.10 
Hard pine 1 in. thick 3.72 32.90 


Main 
_ 
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The box A referred to in the Table is a {-in. 
pine box, large enough to surround the pipe, and 
leave a 1-in. minimum space at its four sides. In 
it were tested several materials which are used 
in just this way for steam and cold storage insula- 
tion. 

EXcursIONs. 

That afternoon the party crossed the beautiful 
steel arch bridge which is nearly completed across 
the Niagara River, and spent some time in admiring 
it. The span is 864 ft., and a description of it, with 
drawings, will appear in ENGINEERING at a later 
date. The engineer is Mr. L. L. Buck, a man 
well known for his ability and modesty, a rather 
rare combination in the profession, but all the more 
prized when found. The constructors are the 
firm of A. and P. Roberts, the Pencoyd Iron Com- 
pany, and are well known for ability and con- 
scientious work ; also a somewhat rare combination 
in bridge work. The result, therefore, of this 
quadruple combination cannot fail to be successful. 
As we passed to the Canada side we were greeted 
by many American and English flags hung together 
and learned that these loyal subjects of the Queen 
had been especially pleased with the manner in 
which the Americans had celebrated their Sove- 
reign’s birthday, and proposed to retaliate in kind 
by celebrating the forthcoming American national 
holiday on July 4. The writer has frequently re- 
marked the intense loyalty of the Canadians to 
their Queen, and now they see that all this ever- 
lasting nonsense about annexation was simply the 
talk of our ‘‘ yellow journals ;” they have estimated 
it at its true value and desire to show us that they 
always wished to be yood neighbours, and it may 
be said that they always have been. All the 
engineering societies who have visited Canada bear 





| rapids in a canoe. 
| them, it would have been a miracle if they ‘had not, 





one testimony to the hearty hospitality and good 
will of our neighbours. The party soon placed 
themselves on the electric cars and went first to the 
Canadian Park, taking en route the finest view of 
the Falls which can be had; then we went to 
Chippewa and had a fine view of the rapids, and 
finally sped along the river bank to Lewiston. On 
this trip we had beautiful views of the whirl- 
pool rapids and the gorge. On arriving at Lewis- 
ton we crossed the river to our own domains, 
and returned by the American electric road 
which follows the line of the river, and ata 
short distance above the water. Of the two roads 
this one gives a better view of the swiftly 
flowing stream since it is all the way in view, 
the Canadian road being compelled for several 
miles to go further inland. At one point we 
were halted to view some Indians, probably several 
removes from their originals, shoot some so-called 
Of course they went down 


but as to any danger they might as well have been 
onthe Erie Canal. We used in former days to gaze 
with awe on the Indian pilot who took the boat 


| through the Lachine Rapids at Montreal, and 


wonder how he could bear such responsibility ; 
shuddering to think how that man held all 
our lives in his hand, and a foot or two either 
way might result in our destruction. Well! All 
this is now a thing of the past; the illusion 
vanished at once when one of these steamers 
unshipped her rudder by accident, and went safely 
down the Lachine Rapids stern first. These ‘‘ noble 
red men” in question will take passengers in their 
canoe for 50 cents each, and do it several times a day. 
So all our cherished illusions vanish one by one, 
and this is especially true of engineers, who are 
very apt to apply cold reasoning in the place of 
warm sentiment. 


Testinc Locomotive Stay Botts. 


The final session commenced on the following 
morning, and the first paper was called ‘‘ Bending 
Tests of Locomotive Stay Bolts,” by F. J. Cole. 
The author described the machine used and illus- 
trated it by drawings. He desired to find the 
result of bending the bolt backward and forward, 
which he considered more valuable than tests for 
tensile strength. The ends were firmly fixed in 
the machine, a constant pull was given while one 
end of the bolt was revolved in a circle of } in. in 
diameter. He did consider that cutting off the 
threads and reducing the size of the middle of the 
bolt gave sufficient prolonging of its life to justify 
the expense. He showed samples at various stages 
and had a number of tabulated results, the best of 
which were obtained from an iron of an ultimate 
tensile strength of 48,000 lb. to 49,500 lb., with an 
elongation of 28 to 30 per cent. in 8 in. It was 
stated in the discussion that the number of broken 
stay bolts was rapidly increasing ; there were three 
times as many in 1897 as in 1894. Whether this 
was due to increased steam pressure or to the use 
of larger fireboxes, the speaker could not say. It 
was also stated }-in. tell-tale hole in a stay bolt re- 
duces considerably its ability to stand vibrations, 
and that }-in. hole would reduce the number of 
vibrations before breaking, one-half. 


Piston-Rops ror CompouND ENGINES. 

The next paper was called ‘* Notes on the 
Carbon Contents of Piston-Rods as Affecting their 
Endurance under Fatigue,” by Jos. E. Johnson. 
The piston-rods in question were those of a 
Vauclain compound locomotive. The results are 
given below : 





Man-_ Phos- | 
ganese. phorus.) 


| 
| 


Silicon. Car- 


bon: 


Sul- 
phur. 











First rod in No. 4 loco- 
motive ; machine steel ; 
| 
| 





ran three years and two 
months without break- 
ing Ape <a a 082 014 
Second rod in No. 4 loco- 
motive; machine steel 
from Longdale stock ; 
ran 15 months and 
broke 


a sa es | .125 
First rod in No. 5 loco- | 
| 


021 


at ° 
an 
~ 


motive; iron; ran 14 
months and broke 

Third rod in No. 4 loco- 
motive; Norway iron ; 
ran four months and 
broke... ee ae 


-148 


| 055 | .021 | 
' | 


044 





At present they were using rods of high carbon 
ompany, 


and nickel steel from the Bethlehem Iron 
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THE PROPERTIES OF ALUMINIUM ALLOYS. 


2) 
| 




















| a. ‘ 
CHARACTER OF ALLOYS. STRENGTH, PouNDS PER SQUARE INCH. bs ae | o§ |; 2s 8 
Fe ie: eae es =f _ — vathng irre RESILIENCE, | “~e | <8 2 | SpeciFic GRavity oF 
a | z Sit Suet s, ~— faces —_— INcH-PouNDs. oe ek a SPECIMEN, 
CoMpPosiTION AND REMARKS. TENSION. TRANSVERSE. c a | ges es 
1s “a om Vem | n 
— | Mark cape caaaieels aon | 828 | 8%) s. |——— 
rd . | . , | , . : | ; ' Tension | Transverse | 5 gs = S § E ES Tensi | Trans- 
Al. Cu. ‘Tin. —_—— | Elastic. | Maximum. | Elastic. Maximum, | Tension. | Transverse. (Modulus)| (Actual). | 50 e ae a5 | ension, Saree. 
| pe [pe pe. | ity 
fol P 100.0 : + 4,000 12,055 2,345 ; 8,385,000 | 8,440,000 2 06 0.51 5.62 10.93 | 3.61 | 2.670 2.654 
e XG 93 0 7 ea is 7 6,250 18,555 9,000 25,250 11,115,000 | 8,065,000 2.80 7.9 1.00 3.08 12.87 2.839 2.810 
a 8. C. A. | 75.7 3 .. 20 p.c. zine., 1.3 man, - 35,075 os 23,420 9,685,000 | 8,060,000 85.75 57.7 0.15 1.77 =| 35.56 3.117 3.055 
P; 1100.0 me , 1 in. bars ..| 12,509 17,185 17,154 si 9,780,000 | 10,110,000 7.4 34.8 8.49 38.30 | 7.12 2.710 
Po 100,0 ; : as af “ om | 18,870 cs 10,000,000 we 29 6 Je | 6.94 2.715 
& XB 98.0 2 eo eae ..| 9,000 18,647 13,720 - 9,505,000 | 10,330,000 4.75 17.0 19.49 39.02 | 6.79 2.725 
= XBl 98.0 2 ee | Decay a a . 18,870 i <f | 9,60 ),000 re 30.4 my -; | 12.80 2.758 
rt XD 96 0 4 ao « 16,000 23,045 22,300 re 10,440,000 10,595,000 15.0 41.0 3.62 10.10 12.42 2.774 
XDI | 96.0 4 co. tar. ais oS ow aegis Gi 30,880 =. | 10,070,000 ie 79.5 e | 13.85 2.773 
TAXB | 96.5 2 ; 1} p.c. chrominium ..; 19,000 24,310 26,313 9,850,000 | 9,813,000 23.6 56.0 1.31 9.78 14.09 2.759 
o£. A 98 ae 2 Se ee 2,150 8,622 cs 5,435,000 i. ie ai 4.00 8.64 | 3.71 } 2 689 
a ( B 96 4 | 2,400 9,565 fe o 6,210,000 | 5.38 6.86 | 374 2.739 
Ee; C a 6 | 2,250 | 9,815 * * 5,035,000 | 5.19 | 7.97 | 3.49 2.771 
Qo E | 9 8 2,000 7,270 6 fs 5,175,000 | 8.06 | 5.41 3.33 2 804 
a D | % 10 1,750 | 7,352 | 6,675,000 | 3.87 | 889 | 3.09 2.856 








and a long life was expected for them. They have 
already been in use considerably more than a year. 
In the discussion it was asserted these rods could 
be made stronger by making them weaker—a 
sentiment worthy of our Celtic friends. By re- 
ducing the diameter near the crossheads for as 
much of the length as the space would allow, and 
having the corners well rounded, the flexure would 
be distributed over a greater length of rod, and 
hence be less severe at any one point. 


EXPERIMENTS ON Cast-IRoN CYLINDERS. 


‘* Experiments on Cast-Iron Cylinders,” by C. H. 
Benjamin, came next. The paper detailed experi- 
ments to determine the bursting strength of cast- 
iron cylinders of 6 in., 9 in., and 12 in. bore under 
hydraulic pressure. From these tests the author 
drew the following conclusions : 


1. That cast-iron cylinders of the form ordinarily used 
for engines, when subjecte1 to internal pressure, are 
quite as likely to fail by tearing on a circumference as 
by splitting. 

2. That by reason of local weaknesses and distortions 
the cylinder may fail when the stress, as calculated by 
the ordinary formula for thin shells, is only about one- 
third of the strength shown by a test bar. 

3. That the principal cause of weakness is the spongi- 
ness of metal due to uneven cooling; that to insure good 
castings the flanges should not be materially thicker than 
the shell, the cylinders should be cast on end, and suit- 
able visers ‘phone for the escape of dirt and gas. 

4. That the proof of a pudding is in the eating, and the 
proof of a cylinder in the testing. 


AtumiInium ALLoys. 


‘*The Mechanical Properties of Certain Alu- 
minium Alloys,” was then presented by Professor 
R. C. Carpenter, of Cornell University. He said 





the paper must not be considered complete, but as 
presenting certain isolated facts. After giving 
various details of the tests and the tabulated results, 
the author presented the above Table which gives 
the strength and other properties of various aluini- 
nium alloys, as referred to above. He commented 
on these as follows : 


This investigation gives the strength and other proper- 
ties of pure aluminium, in either cast or rolled specimens, 
and of various alloys with tin, copper, and other metals. 
The scale of hardness employed is the same as that at the 
Watertown Arsenal, and is proportional to the cube of the 
indentation of a certain pyramidal punch undera standard 
load of 4400 1b. The strength of the aluminium tin alloys 
with from 2 to 10 per cent. tin shows a slight maximum at 
about 6 per cent. of tin; they are, as a rule, however, 
weaker than pure aluminium and of little practical value. 
The copper aluminium alloys, on the other hand, show a 
decided increase in strength, as compared with pure alu- 
minium, due to the addition of small percentages of 
copper. Thus, in the cast specimens, pure aluminium 
has a strength of slightly over 12,000 lb., while an alloy 
containing 7 per cent. copper, has a strength of more than 
50 per cent. greater. The rolled portions show a - 
tionately as great an increase. The alloy mark SOA, 
which contains 75.7 per cent. of aluminium, 3 per cent. of 
copper, 20 per, cent. of zinc, and 1.3 of manganese, is 
an excellent casting metal, having a strength of over 
35,000 Ib. per square inch, and a specific gravity 
slightly above 3. An alloy containing 96.5 per cent. 
aluminium, 2 per cent. copper, and 1.5 per cent. of 
chrominium is very little heavier than the pure alumi- 
nium, and has a strength of 26,310 lb. per square 
inch. The tensile strength of commercially pure alu- 
minium, which is understood to be over 99 percent. pure, 
has been found to vary in different samples obtained 
from the manufacturers from about 12,000 Ib. to 15,000 1b. 
per square inch. This difference is thought to be due to 
mechanical structure by the manufacturers, and it has 
been noted that in the last two years the strength of the 
samples has run quite uniformly near 15,000 Ib. per square 
inch. The general investigation of the subject indicates 





that all the alloys of aluminium, at ordinary tempera- 
tures, possess little elongation whenever the aluminium 
is in excess of the other ingredients, but that many of these 
alloys possess great strength, low specific gravity, and 
are admirably adapted for use in making castings. 


(To be continued.) 








THE HOSPITAL SHIP ‘‘SOLACE.” 

At the commencement of the war between the 
United States and Spain, the Navy Department 
decided to fit out an hospital ship to accompany the 
fleet. For this purpose they secured the Creole, 
built by the Newport News Shipbuilding and Dry 
Dock Company, changing her name to the Solace, and 
making in her the ienaeey alterations to fit her for 
her new purpose. Sjnce then, a second ship, the 
Relief, has been fittest out, and it was proposed to 
add a third vessel. Abcording to the Medical Record, 
the Solace is a new stieel vessel of 3800 tons displace- 
ment, is 375 feet long, and has a speed of from 14 to 17 
knots. She has a sing} screw driven by triple-expan- 
sion engines, and is extremely economical in coal con- 
sumption. She has bunker space for 850 tons of 
coal, and abundant stcwage room for more in case of 
necessity, and thus has a large steaming radius. Her 
holds and lower decks are given up to the stowage of 
ship stores and provisions, with the exception of the 
forward upper cargo deck, on which we find a large 
steam sterilizer and storerooms for medical and 
surgical supplies. 

On the main deck forward (see Figs. 1 and 2 on the 
present page) are quarters for the crew of the vessel, 
the anchor engine, and the blowers for artificial 
ventilation. Abaft these is the main ward. Here 
are bunks, accessible on all sides, for ninety-two 
patients. This ward is well ventilated by numer- 
ous air ports and a large hatch, and is well lighted. 
In addition to the natural ventilation are louvres and 








ducts connecting with blowers which have a capacity 
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sufficient to insure at all times a plentiful renewal of 
air. In the ward there is an abundant supply of hot 
and cold water, and connected with the ward are 
closets, urinals, and bathrooms. This ward is con- 
nected directly with the operating-room above by an 
elevator capable of carrying a cot or wheeled stretcher. 
Abaft the main ward is a large saloon with state-rooms 
on either side. This space is intended for convalescent 
officers. On this same deck amidships are state-rooms 
for nurses, apothecaries, and the petty officers of the 
ship, and the crew’s messroom; also cold-sto 
rooms, ice machines, and ice houses. Abaft = 
engine-room is the steam laundry, and still further - 
aft is the emergency ward, containing 50 swinging 
cots. In the extreme stern is the steam steering- 
engine. 

n the upper deck forward is the operating-room— 
large, light, commodious, and well ventilated. It is 
fitted with two operating tables of the regulation navy 
pattern, and all moderna appliances for septic surgery. 
The instruments are of the latest and most approved 
patterns, and of the best construction. The deck is 
covered with interlocking rubber tiles, which are 
— of thorough ear and afford a firm foot- 
hold in a seaway. The bulkheads are painted with 
enamel paint, so as to be capable of thorough cleansing 
and sterilization. 

Adjoining the operating-room are the surgeons’ 
sterilizing and wash-room and the dispensary. In the 
latter, besides the usual fittings, is the central tele- 
phone station, with connections to the wards and sick- 
quarters and to the state-rooms of each of the surgeons. 
Abaft this are, on either side, the quarters of the 
senior surgeon, and the chief apothecary, and amid- 
ships is a broad companion-way leading down to the 
convalescent officers’ saloon. 

Next come the officers’ messroom, with connecting 
pantry and toilet rooms, and abaft these, the galley. 
On either side is a series of state-rooms for injured 
officers, and in the extreme after end of this midship 
deckhouse are the quarters for the junior surgeons. 
In the after deckhouse is a saloon, connecting with 
the emergency ward below, for convalescent enlisted 
men. Abaft this is the wheelhouse, with hand-steer- 
ing-gear for use in case of emergency. 

On the promenade deck are the pilot house and con- 
nections, the quarters of the captain and deck officers, 
and offices for the executive officer, the surgeon, and 
the paymaster. The after part of this promenade 
deck is arranged so that it may be entirely screened 
off by awnings, and will be devoted to the isolation 
of contagious diseases should such develop. 

Besides a large distilling plant, the Solace has tanks 
for fresh water of a capacity of over 27,000 gallons. 
On the forward upper deck the Solace carries two 
steam launches, which can be fitted with platform 
decks on which the injured in cots or in hammocks 
ae be lowered. 

n conformity with the additional articles of the 
Geneva Convention, the Solace, as well as each of her 
steam launches, is painted white with a broad green 
stripe. She flies the Geneva cross at the fore, and 
thus her peaceful character should be always apparent. 
The ship—originally the Creole—was designed b 
Mr. Horace See for passenger traflic between New Yor 
and New Orleans. She is built entirely of steel. Her 
dimensions are: Length, 375 ft.; breadth of beam, 
44 ft.; depth of hold, 32 ft.; engine triple-expansion 
with cylinders having diameters of 28 in., 44 in. , 74 in. 
by 54 in. stroke of piston. The propeller is of manga- 
nese bronze. She has three double-ended cylindrical 
steel internally fired boilers — ft. in diameter by 
20} ft. long, with common combustion chamber and 
high-stack with hydro-pneumatic ash ejectors for dis- 
charging ashes. The steam steering gear is provided 
with an electric telemotor in the pilot house. . There 
are electric lights in all parts of the ship, including the 
freight s , also electric search, mast head, and side 
lights, all water-tight. The illustrations on the pre- 
sent page, show the deck and two of the saloons before 
the Creole was converted to her present purpose. 

On her trial trip the Creole developed a s of 
144 knots (the contract demand), and averaged 71 revo- 
lutions of the screw, the maximum being 85. 





CONTINUOUS HARDENING FURNACE. 
THE continuous hardening furnace, which we illus- 
strate on page 225, was originally designed for harden- 
ing quantities of bicycle balls, but has since been made 
for hardening detachable saw teeth, pins, nuts, bolts, 
screws, and other work not exceeding 2} in. in any 
dimensions. Steel work of any shape is evenly and 
thoroughly heated to the exact degree required, re- 
less of its shape, the thinnest and thickest parts 
ing discharged at exactly the same temperature. 
The machine is capable of heating from 1500 lb. to 
2000 Ib. of steel work per day, the rate of delivery 
depending upon the weight and the shape of the 
ieces, 
8% The cooling bath marked X, in Fig. 1, is merely a 
suggestion, and is not furnished with the machine, 





because its size depends upon the work to be done, 
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as well as upon the available water supply for cooling, 
and upon the temperature of the water, and will vary 
under different circumstances. 

Different methods are employed to cool oil baths. 
One is to draw the hot oil from the top, running it 
through pipes immersed in cold water, and pumping 
it back to the bottom of the tank cooled. Another is 
as illustrated. The tank holding the oil is shallow 
and water-jacketed, the water being circulated at the 
rate required to keep the bath at proper temperature, 
determined by reference to a thermometer. Where 
the water supply itself is not sufficiently cool, the bath 
may require cooling by ice, or the operation of the 
furnace may have to be limited to the capacity of the 
bath. In several instances the machine has heated 
work faster than it could be cooled, and the possible 
output therefore greatly depends upon the bath. 

The cylindrical body of the machine, heavily lined 
with firebrick, incloses a solid cast-iron cylinder, with 
a spiral way 2? in. to 3 in. wide. The shaft of this 
‘spiral way cylinder” isa heavy wrought pipe con- 
taining the wrought-iron spiral E. This hollow shaft 
and the cast-iron spiral cylinder revolve together. 
The heat is generated over the drum end, and is 
evenly distributed from both sides by the burners R. 
The products of combustion are allowed to enter the 
spiral drum, thus excluding atmospheric air from it to 

revent oxidation, and find their vent through the 
Sstheas of the furnace by being forced through the 
discharge I. 

The work being placed in the hopper B, which 
should be kept filled to the level of the entrance, the 
scoop C revolving with the cylinder, fills itself with 
work as it is rotated downward, and empties its con- 
tents into the stationary funnel D, when it rotates to 
a position above it. From this feeding funnel D the 
work drops into the spiral way E, and is propelled to 
the opposite end of the inner spiral where it drops 
into the outer cast-iron spiral way at H in which it is 
propelled in the opposite direction, and drops from the 
cylinder I through the chute K into the cooling bath L. 

The stationary feeding funnel D, with the scoop C, 
the interior spiral E, and the cast-iron spiral drum, 
revolve together by action of the worm gear P, O. 
The number of revolutions required to discharge the 
work at the proper heat are experimentally ascer- 
tained, and the rate of discharge being once established, 
the machine will turn outa perfectly uniform product. 
The speed is regulated by a friction cone countershaft 
idench aveials from which the power is transmitted 
to the pulleys Q. 

The furnace is lighted by withdrawing the plug N 
and turning on the air full, inserting a torch, and then 
turning on just sufficient gas so that the burners emit 
a perfectly blue flame. The gas and air-supply valves 
A and G permit the heat to be regulated to exact 
requirements. The temperature of the drum can be 
observed by the removal of the lighting plug N, and 
by means of the friction cone, the time required for 
heating and delivery is regulated with precision. 

It will usually require from 45 minutes to one hour 
to heat the spiral ways for hardening. At the expira- 
tion of that time the machine will turn out the work 
at a regular rate. Where thin and thick work are put 
through the machine together, the time of delivery 
will be determined by the heaviest article put through, 
but the lightest or thinnest will not be overheated, 
unless the temperature is allowed to increase beyond 
the highest degree required for hardening. 

All bearings of the machine are ball or roller 
bearings, needing but little lubrication. Both heads 
of the machine can be removed for the insertion 
of a new fireclay cylinder when required, the 
body of the furnace resting independently upon 
the table, and remaining in position when the 
heads are detached. The machine is constructed 
by the American Gas Furnace Company, and is 
sold in this country by Messrs. Charles Churchill 
and Co., Limited, 9 to 15, Leonard-street, Finsbury, 
London. 





THE SOFTENING OF WATER. 


Water-Softening and Purification by the Archbutt- 
Deeley Process.* 


By Mr. Lronarp Arcusvutt, of Derby, Chemist to 
the Midland Railway. 
(Concluded from page 187.) 

Softening Apparatus.—The mechanical operations in- 
volved in the softening and purification of hard water 
include the preparation of the reagent, the mixing of it 
with the hard water, the separation of the precipitate, 
and the subsequent bicarbonating of the softening water. 
The apparatus and process employed must be of the 
simplest possible character compatible with efficiency, 
and should be applicable to the removal of both temporary 
and permanent Lesdeem, whether due to lime or to 
magnesia salts. Nothing could be simpler than the 
original Clark process of precipitation in plain tanks ; 
but the slow oe of the precipitate necessitated either 
large and costly tanks, or the use of filters; and filtration, 





"* Paper read before the Institution of Mechanical 
Engineers. 


besides complicating the process, has been found to be 
troublesome and expensive when the water contains 
magnesia, and practically unworkable if any attempt be 
made to remove the magnesia. In the process about to 
be described plain tanks are used and filters are dispensed 
with ; for by a special method of manipulation it has 
been found possible to increase the rate of subsidence of 
the precipitate to such an extent that about one-eighth of 
the tank area required in Clark’s process is often suffi- 
cient. This effect is produced mainly by the simple 
oe of stirring up, every time a tankful of water is 
softened, some of the precipitate which has settled from 
revious operations. his precipitate by lying at the 
ttom of the tank becomes ted into coarse flakes, 
which, when stirred up and allowed to settle again, carry 
down the fine particles of fresh precipitate so rapidly 
that in from half an hour to an hour the water clears 
itself to such an extent that the suspended matter remain- 
ing, even at a depth of 6 ft. from the surface, does not 
exceed about 1 grain per gallon. This very small quantity 
may for many purposes be neglected; and when perfectly 
clear water is required, the subsequent carbonating re- 
dissolves it, hardening the water, it is true, to the extent 
of one degree or less, according to the amount in suspen- 
sion, but not sufficiently to be of material importance. 
Figs. 6 to 11, page 233, show the general arrangement of 
apparatus suitable for treating on this principle from 
to 10,000 gallons of water per hour. The two exactly 
similar softening tanks A A, preferably 104 ft. deep, are 
intended to be used alternately, one being filled with 
water which is being softened-and clarified, whilst a 
any, of purified water is being drawn off from the 
other tank. For 4000 gallons per hour, or less, one soft- 
ening tank is sufficient, with a storage tank ; for more 
than 12,000 gallons per hour three tanks are desirable, and 
for 35,000 gallons and upwards, four tanks. The working 
capacity of each softening tank is three-fourths of its 
depth, about 24 ft. of water and mud being allowed to 
remain when the water is drawn off, while a margin of 
6 in. at the top is left in filling, which is done by means 
of the supply pipe B. The quantity of water to be 
treated being thus exactly known, the proper quantities 
of quicklime and anhydrous carbonate of soda (58 Sex 
cent. alkali) are weighed out. The lime is first slaked in 
hot water in one of the small ent tanks C C, Figs. 9 to 
11, which is filled with water, either from a tap connected 
with the softening water main, or direct from the soften- 
ing tank, by means of the tee and pipe between the 
three-way tap and blower, by throttling the 
through the three-way tap, ee on steam to the 
blower, and opening the tap E, Fig. 11; water is 
then lifted into the tank through the rose F, Fig. 6. The 
water is boiled by a steam coil, Figs. 9 and1l. After 
the lime has been completely slaked, the alkali is added, 
and the liquid is boiled for a few minutes and stirred 
until the alkali is dissolved. The ee thus prepared 
is injec into the hard water in the softening tank 
through the upper row of horizontal perforated pipes, 
Fig. 7, in the following manner: Steam at not less than 
45 lb. (preferably 90 lb.) pressure is admitted to the 
blower, and the three-way tap is turned so that a current 
of water is established from the softening tank, through 
the rose F, Fig. 6, the suction pipe N, Figs. 9 and 11, 
and the three-way tap, down the vertical pipe G, and 
back into the tank through the perforations on the upper 
side of the upper row of horizontal pipes. Into this 
current of water the reagent solution is slowly admitted 
by opening the ~ H, Figs. 9 and 11, and is diffused 
throughout the volume of hard water in the softening 
tank. The operation, including the rinsing of the re- 
o tank, is generally allowed to occupy 10 minutes. 
e suction pipe in the reagent tank extends below the 
perforated f. bottom O, Fig. 9, which prevents any 
ieces of stone, &c. in the lime from getting into the pipe. 
he “ H having been shut off, the air tap over the blower 
opened, and the three-way tap reversed, air is forced 
down the - J, Fig. 6, and through the perforations in 
the underside of the lower row of pipes, into the mud at 
the bottom of the tank, stirring up a portion of the mud 
and diffusing it through the water. After the blower 
has been in operation for a few minutes—usually 10, but 
varying with different waters—the steam is shut off, and 
in about an hour or less, the water will be ready to be 
drawn off. The operations of carbonating and drawing 
off are effected simultaneously by means of the floatin 
discharge pipe K, Figs. 6 and 7, the body of whic 
is of brazed copper, rectangular in section, having at 
intervals along the bottom, baffles, Fig. 12, which 
cause the water to flow down in a cascade and splash up 
into the gases, which are injected from the coke stove 
into the cast-iron head of the pipe through the gas-pi 
L. The water and surplus gas escape together at the 
lower end, through a ball valve, the carbonated water 
falling into the cistern from which it is drawn for use, 
and the _ escaping into the air. The coke stove, Figs. 
6, 7, and 8, contains a supply of coke in the upper part, 
which, by falling through the cone, maintains a fire of 
constant thickness, about 12 in. in depth, over the firebars. 
The top of the chimney, Fig. 6, is closed by a prac | 
valve, below which the gas is drawn off through a branch 
for carbonating. In order to insure a constant and 
ample supply of gas, a small blower is fixed in the 
branch pi When the ball valve closes and water 
ceases to flow down the discharge pipe, the gas accumu- 
lating in the head of the pipe forces the water below the 
sill M, Fig. 12, and escapes through the pipe N, without 
disturbing the water in the tank. When the ball valve 
opens again, the floating pipe, first empties itself of water, 
and the gas then escapes through the ball valve, relieving 
the pressure, and allowing water again to pass over the 
sill and down the pipe with the gas, so long as the valve 
remains open. 





The precipitate is prevented from unduly accumulating 














in the tanks by its partial removal at regular inte > 
this is effected in various ways to suit different pried 
stances. From the nature of the precipitate, and the 
fact that it is not allowed to consolidate, it is easily dealt 
with. In a small apparatus a mud pipe leading to a 
drain is provided near one corner of the tank, and b 

lifting a plug daily, and using the blower to stir the mu 

a sufficient quantity can be runoff. In a larger apparatus 
it is — out intoa pipe or trough, which conveys it 
into shallow draining pits, whence it can be carted 
away; or, it is raised from the tank or trough by a 
steam lifter, and discharged direct into a cart or wagon 
lined with waste furnace-ashes, through which the excess 
of water soon drains, leaving the nearly dry mud and 
ashes ready for tipping. 

Remarks.—The softening of water is an exact 


General : 
process, and in order to obtain satisfactory results 
attention must be given to it. Rough pen one ube 


may succeed in a few instances, but they will not answ 
in the long run for general vce Pomc Automatic si 
chines for softening water, which are said to require 
attention only once or twice a day, and which run con. 
tinuously, are not to be recommended. In the compara. 
tively rare cases where lime alone is required, and the 
hard water is practically invariable in character, the 
continuous method of mixing the hard water with lime 
water in properly-proportioned streams may give good 
results, provided the machine for preparing the lime 
water is thoroughly efficient and properly attended to. 
Lime water is a saturated reagent; it can be prepared 
of nearly constant strength by causing water to flow con- 
tinuously through a mass of it kept in agitation, and the 
solution, being very dilute, does not need extremely 
fine measurement. But when the same plan is adopted 
with a solution of caustic soda of much greater strength 
finer measurement is necessary ; and, unless it be carefully 
looked after, a deficiency or an excess of reagent in the 
softened water may easily occur. Another objection to 
the continuous-flow = of softening is that, unless 
frequent tests are made, a large quantity of improperly 
treated water may pass from the apparatus. Therefore 
it is preferable to soften a known 5 sama of water with 
a known weight of chemicals, and to test each tankful; 
the excess or deficiency of reagent can then never be 
serious, even with a variable water. With-the tanks 
fitted as above described, the manipulation of 20,000 or 
30,000 gallons of water is as easy as that of one gallon; 
the appliance for mixing is effective and easily kept in 
order ; every tankful of water may be treated with what- 
ever weight and kind of chemicals are desired, and ever 
drop of water gets its proper proportion. The labour is 
light. No expensive buildings are required ; all that are 
necessary are a storehouse for lime and coke, and a 
covered working stage over the tanks ; and the apparatus 
yenerally is almost indestructible, necessary repairs being 
limited to keeping the valvesin order, occasionally clean- 
ing out the holes in the perforated pipes, and painting 
the tanks outside; experience shows that they do not 
rust inside. 

_ River Derwent Water.—This process has been in opera- 
tion since January, 1892, in the Midland Railway Works 
at Derby, clarifyg and softening the sewage-polluted 
water of the River Derwent ; reducing the hardness from 
about 15 deg. to 44 or 5 deg., and effecting considerable 
organic purification, at an inclusive cost for chemicals, 
labour, and interest on outlay, of about 1d. per 1000 
gallons. An engraving of the plant is shown in Fig. 1, 
page 232. The tank on theleft hand is being drawn from 
that in the middle is blowing, and that on the right hand 
is filling. The water is of variable character. The 
following analyses recently made show the composition 
of the water before and after softening, and are plotted 
in the diagram, Fig. 15: 


Unsoftened Softened 





Water. Water. 
Grains per Gallon. 
Carbonate of lime Sx . 9.90 2.63 
Carbonate of magnesia 0.78 
Sulphate of lime ave 3.06 0.17 
Sulphate of magnesia ... 2.89 1.67 
Sulphate of soda see 0.41 5.10 
Common salt... 2.56 2.64 
Nitrate of soda ... .. 0.28 0.28 
Silica pax on “ sas. 0.34 
Water not expelled at 266 deg. 
Fahr., organic matter, &c.... 1.78 1.37 
22.00 14.20 
Degrees of hardness... 15.4 414 


By using more lime and alkali, the hardness can be re- 
duced to 3 deg., but as the softened water is used in loco- 
motives, it is found desirable not to reduce it so low. 

_ The organic purification effected is shown by the follow- 
ing figures : 


Water Same Water 
from Pump after Treat- 
Main as ment and 
Delivered 30 mins’. 
into Tanks. Subsidence. 
Free ammonia. Parts per 
million ees 1,08 
Albuminoid ammonia. Parts 
per million ... wd .. 0,42 0.23 
Oxygen absorbed in 4 hours 
at deg. Fahr. Grains 
pergallon .. ...  ... 0.204 0.106 


Bacterial Purification.—Of greater importance from & 
sanitary point of view is the remarkable bacterial purifi- 





cation effected by this process, which the polluted charac- 
ter of the unpurified River Derwent water brings into 
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Before treatment the water swarms 


ial prominence. (i 
special p on a gelatine plate ; 


‘+1 bacteria capable of growin ne pl 
— treatment, om are left in the water. This is illus- 
trated by the two engravings, Fig. 5. Dr. Pere 
Frankland showed, several years ago, that the precipi- 
tate of carbonate of lime produced in Clark’s pro- 
cess carries down about 98 per cent. of the organisms 
contained in the water; the author’s own experiments 
show that the repeated stirring up of the old precipitate 
does not impair the efficiency of the purification in 
this respect, even when the mud is swarming with bacteria, 
as that in the tanks at Derby must be. : 

The author and Mr. Deeley are greatly indebted to 
the President for kind help in many ways, and espe- 
cially for having, by the erection of the Derby plant, 


enabled the capabilities of their process to be demon- 
ted. : . 
Other Applications.—During the last five years this 
rocess has been adopted for softening water at upwards 
of 50 works at home and abroad, including water works, 


This water, after softening, at a cost for chemicals of 
about 24d. per 1000 gallons, has an average soap hardness 
of 3.2 deg., all the permanent hardness is removed, and 
the temporary hardness is reduced to 3.2 deg. The soft- 
ened water is used for wool washing and steam raising ; 
it forms no scale in the boilers, and the economiser tubes 
are kept free from incrustation. 

St. Helen’s.—The advantage of this process when applied 
to magnesia-hard water has recently received a practical 
demonstration at St. Helen’s. The following information 
is from notes kindly sent to the author by Mr. Lackland, 
the water engineer : 

‘The water supply to St. Helen’s is at present obtained 
from four pumping stations on the new red sandstone. 
That from two of the stations is treated a the Clark 
process, being softened by the addition of milk of lime in 
a continuous operation ; after passing through a subsiding 
tank of 130,000 gallons, and then through cloth filters, it 





flows into a service reservoir. The quantity of water 
thus softened varies from 14 to 24 million gallons per day 








Fic. 3. CHemricat TREATING-HovusE AND TANKS, 


Before Purification. 





Fic. 5. Genatine Curttvations n 0.29 Custc CENTIMETRE OF 
River DERWENT WartTER. 


dye and bleach works, woollen and worsted mills, paper 
mills, laundries, &c., where the quantities of water 
treated by it range from 500 to 45,000 gallons per hour. 
It has been found to be applicable to all kinds of hard 
water, and gives the best results when magnesia is pre- 
sent, the hydrate of magnesia forming a coarser precipi- 
tate, which settles more rapidly than pure carbonate of 
lime. The following is an example of a very hard well 
water, strongly impregnated with magnesia, which is 
Successfully softened at Nottingham : 





Grains per 

Gallon. 
Carbonate of lime .. “ 9.19 
Carbonate of magnesia - 1.40 
Sulphate of lime we 12.17 
Sulphate of magnesia te 7.05 
Nitrate of magnesia ... 13.69 
Chloride of magnesium 0.64 
Common salt... .. 6.30 
Silica 0.62 
51.06 
Temporary 10.9 
Degrees of f Permanent 24.6 

Hardness \ 

Total 35,5 


|and Platt, and trials were m 


After Purification. 


of twenty-four hours. 
The hardness before 
treatment is 18.5 
deg., and after treat- 
ment from 10 to 12 
deg. ; and the quan- 
tity of lime used is 
about 200z. per 1000 
gallons. 

“The difficulty in 
applying the Clark 

rocess to the St. 

elen’s water has 
been considerable, in 
consequence of the 
presence of magnesia 
as well as carbonate 
of lime, the effect 
being that the reac- 
tion in the softening process is not fully completed 
until after the water has the filters; and al- 
though the water is good in appearance on leaving the 
filters, yet a white deposit is subsequently found in 
the reservoir, probably due in most part to the delay 
in the reaction of the magnesia salts, but also in part 
to a certain amount of carbonate of lime and small par- 
ticles which the cloth filters allow to pass at intervals, 
after being cleansed by sprays of water. This sediment 
finds its way into the mains, and occasionally appears at 
the taps in the houses, giving rise to much complaint from 
time to time. In order to remedy this defect, and also 
to avoid the waste of water which takes place from the 
frequent flushing of the mains, it was decided in 1897 to 
try the Archbutt-Deeley process. For this purpose, an 
experimental apparatus was supplied by Messrs. Mather 
e in December, January, 
and February last. The result of this experiment on the 
large scale was to show that by the addition of 40 oz. 
of lime per 1000 gallons the water could be reduced to 








6 deg. of hardness, as against an average of 12 deg. by the 
Clark process, and that the occurrence of a white sediment 
in the reservoir could be entirely avoided. There is also the 
advantage that filters are not required.” 

With the Clark process 
use more than 20 oz. of lime per 1000 gallons for 


|the reason that the magnesia thereby precipicated | 








Fic. 


chokes the filters. Mr. Lackland estimates that the 
extra cost of lime by the Archbutt-Deeley process 
will be balanced by the saving in the cost of filter 
cloths and other expenses incurred by the Clark 
—_ at present in use; and of course there will 

the additional advantage that the hardness of the 
water will be reduced to 6 deg. instead of to 10 or 12 deg. 
as at present. 

The following is an analysis of the St. Helen’s 
water from the Knowsley and Kirkby pumping stations, 
—— made in the author’s laboratory by Mr. T. H. 

ams : 


Grains per 
Gallon. 
Carbonate of lime ... 11.30 
Carbonate of magnesia 4.89 
Sulphate of magnesia __... eee 2.06 
Chloride of sodium (common salt) 2.81 
Silica ... as Ne Sa af 0.42 





4, CHemicaL TREATING-HovsE. 


Water not expelled at 266 deg. Fahr., 


organic matter, &c. 1.42 
22.90 
Hardness ... 19.1 deg. 


From this analysis it may be seen that by removing 
9 grains of carbonate of lime, and no magnesia, as in 
Clark’s process, the hardness would be reduced to 
10.1 deg. ; by removing also the carbonate of esia, & 
further reduction of 5.8 deg. of hardness is possible, the 
4.89 grains of carbonate of magnesia being equivalent to 
5.8 deg. of hardness. 

Swadlincote and Ashby.—An interesting example of the 
application of this process to a public water supply is 
afforded at the new water works designed by Messrs. 
George and F. W. Hodson for the joint water committee 
of the Swadlincote and Ashby Urban District Councils. 
The water, which is pumped from a well and boreholes in 
the Trent gravel at Milton, near Repton, besides bein 
very hard, contains in solution a considerable amount 0 
iron, which precipitates on exposure of the water to light 
and air. This iron is successfully and completely re- 
moved, the hardness of the water is reduced from 22 deg. 
or 23 deg. to an average of 84 deg., and the softened water 
is bicarbonated, at a total exclusive cost—for chemicals, 
labour, steam for the blower, coke for carbonating, and 
interest at 6 per cent. on capital outlay—of 0.8d per 1000 

allons, according to figures kindly furnished by Messrs. 

odson. Here 2 per cent. is allowed for depreciation and 
1 per cent. for repairs, which is considered ample for such a 
plant. Lime only is used in softening this water. The 
presence of the iron, instead of being a trouble, is a posi- 
tive advantage in the purifying process, as it assists the 
precipitation, which is remarkably rapid. The tanks are 
104 ft. deep, and 40 minutes after shutting off steam 
from the Seca the water is clear almost to the bottom 
of the tank, and ready to be drawn off. The guaranteed 
comes of the plant is 45,000 gallons per hour, or 540,000 
gallons per day of 12 hours; this quantity of water is 
easily softened and purified in four tanks, each having a 





it is not practicable to) 


working capacity of 27,000 gallons. Messrs. Hodson 
state that the purified water gives complete satisfaction 
to the whole of the consumers, and is being largely 
Igid on to works of various manufacturers in the district, 
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THE ARCHBUTT-DEELEY WATER SOFTENING AND PURIFYING PLANT. 








Fie. 1. Mipianp Rattway Puant at DeErRsy. 
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Fic. 2. Puant at Messrs. STaNDIsH AND Co.’s Works, WIGAN. 


Fig. 4, page 231, shows the interior of the treating | who obtained his information from the engineers of the | machinery, 5 per cent for depreciation and repairs would 
house, and Fig. 3 is a view of the softening tanks as | various works. He states that the total cost of the be a fairer charge, making 8 per cent. altogether; if this 
seen from above. For these photographs the author is Clark process at Canterbury, at the East Surrey Water were allowed, it would increase the cost at Southampton 
indebted to Mr. Deeley. ; f Works, and at the South Hants Water Works, is about to 0.54d. per 1000 gallons. At St. Helen’s, where from 
Cost of Softening.—In the discussion upon Mr. Tebbutt’s 1d. per 1000 gallons, interest being probably reckoned at 14 to 24 million gallons are at present softened per day by 
recent paper on steam laundry machinery, Mr. George H. 5 per cent., though this is not mentioned. The same the same process as at Southampton, Mr. Lackland gives 
Hughes stated that the cost of softening water by Dr. | process with Atkins filters costs at Saffron Walden 2.12d., | the total cost as 0.067d. per 1000 gallons ; 310/. per annum; 
Clark’s process amounted to about 1d. per 1000 gallons, | at Wellingborough 2.07d., at Henley 1.35d., and at one-sixth of the ‘hth cost, is for renewal of filtes 
including d. for labour, maintenance of plant and, tanks, Southampton 0.43d. The low cost at Southampton is| cloths. Messrs. Hodson state that the Porter-Clark 
and interest on capital, and jd. for lime or other) partly accounted for by the large volume of water process, which they carried out in Suffolk for a sma 
chemicals. Information as to the cost of softening water | softened, namely, 2} snilfion gallons per day, which con- supply of 50,000 gallons per day, where a chalk water 
at several places has also been given by Mr. W. R. Bird,* | siderably reduces the cost per 1000 gallons for interest and | was reduced in hardness from 28 deg. to 10 deg. was 
Nm | Jabour, Interest is charged at 5 percent., which allows | found to cost 2.27d. per 1000 gallons for lime, la neon 
* Junior Engineering Society of Swindon, in November, | only 2 per cent. for depreciation and repairs ; but as the | steam, renewals of filter cloths, and 5 per cent. intere# 
895, most valuable part of the plant consists ef filtering on outlay. 
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THE ARCHBUTT-DEELEY WATER SOFTENING AND PURIFYING PLANT. 
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spate statements as to the cost of softening water by | nent” hardness, due to sulphate of lime, can be removed | sive to remove. Taking quicklime at 1/. per ton, 

—, partonies process must be misleading, because so | only by using alkali, costing at present prices nearly 5/.|and alkali at 5/. per ton, the cost of the chemicals 

of the — upon the quantity, as well asthe character, | per ton. Less than 1 lb. of lime per 1000 gallons of| required for softening water 1s about as follows per 

poeta r treated. A water of which the hardness is| water will remove 10 deg. of temporary hardness; but| 1000 gallons: : 

pow pe Basen. eye: that is, due to carbonate of lime|1.6 Ib. of alkali is required for the removal of 

dona, win of magnesia, can be softened with lime|10 deg. of permanent hardness due to sulphate of For every 10 deg. of temporary hardness... 0.11¢, 
ich costs per ton, say, 1/. or less; but ‘‘ perma-|lime, while sulphate of magnesia is still more expen- » permanent ,,  ... 0.95d 
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Thus permanent hardness 1s approximately nine times as 
expensive to remove as temporary hardness. These 
figures for the cost of chemicals are quite independent 
of the particular mechanical process employed, except 
that caustic soda, which is used in some water softeners, 
increases the cost. Clark’s process is never used for any 
other purpose than the removal of temporary hardness, 
and this is why the cost of softening by that process is 
low. Assuming the cost of labour, interest on outlay, 
and other incidental expenses, to amount to 0.5d. per 
1000 gallons, the cost of softening water of 20 deg. hard- 
ness would vary as follows, according to the nature of the 
hardness, as shown in diagram, Fig. 16: 


Cost per 1000 Gallons. 


Nature of Hardness. | Labour, 





| Chemicals. Interest, Total. 
| &e. 
| d. d. d. 
Alltemporary .. me | eee 0.5 0.72 
Half temporary, half perma-' 
nent _ ies = cat 1.06 0.5 1.56 
All permanent 1.90 0.5 2.40 


1 

Advantages of Softening.—The incrustation deposited 
upon the tubes and other poling surfaces of steam boilers 
using hard water is generally believed to lead to consider- 
able waste of fuel, owing to its bad conducting property ; 
but authorities are not as to the amount of waste 
which may thus be caused, and which must in any case 
depend upon the kind of boiler, and upon the nature, as 
well as the thickness, of the incrustation. It has been 
stated by one authority* that ; in. thickness of incrusta- 
tion upon the tubes of a multitubular boiler is equivalent 
to the loss of 20 per cent. of fuel, and that the loss in- 
creases with the thickness of the incrustation in a rapid 
ratio. Professor Lewest gives the latest estimates as 
showing that 4 in. of scale necessitates the use of 16 per 
cent. more fuel, } in. 50 per cent., and 4 in. 150 per cent. 
additional coal, Another writer} thinks that the loss of 
fuel has been greatly exaggerated ; and states, as an illus- 
tration, that the boiler of a steam tug, the tubes of which 
when taken out were found to be partly cemented into a 
solid mass by a stone-like incrustation, was proved to have 
consumed but little more coal in the last six months than 
in the first six months during a period of three years ; it 
is added, however, that the engineer in charge of this 
boiler was careful to keep the flues free from soot and 
ashes. But waste of fuel is not the only evil produced by 
incrustation. In a perfectly clean boiler, the tempera- 
ture of the plates over the hottest fire is not much above 
that of the water in contact with them ; but the incrusta- 
tion formed by hard water allows the plates to become 
overheated, with the result that a more rapid wasting of 
the metal takes place, and there isa danger of collapse if 
the scale is allowed to become too thick. Grease or 
greasy incrustation opposes a much greater obstacle to the 
transmission of heat than clean scale does ; and, as is well 
known, hundreds of cases of collapse of flues, and even 
more serious accidents, have been caused by overheating 
due to grease or greasy deposits in boilers. Such greasy 
deposits are frequently met with when the feed-water, 
containing carbonate of lime, is heated by the exhaust 
steam from the engine cylinders, especially when the 
lubricant contains animal or vegetable oil. This is not 
the place to discuss the cause of the formation of such 
deposits ; but it is desirable to point out that, by softening 
such water, not only is the carbonate of lime removed, 
but the traces of grease in the water are carried down 
with the precipitate. 

The chief advantages of softening hard water for 
boilers, apart from the saving of fuel, are, therefore, in- 
creased safety of working, longer life of the boilers, and 
a great saving in the cost of cleaning and repairs. It has 
also been found that in a range of boilers the cost of an 
extra boiler may be saved, owing to the smaller amount 
of repairs and to the saving of time required for cleaning. 
There is no doubt that, to avoid incurring the cost of a 
softening apparatus, much more money is frequently 
spent in “ Geller compositions” than would pay for 
properly softening the water. Many of these nostrums 
are useless, and some dangerous, whilst the best are only 
a partial remedy for the evils complained of. 

-itting and corrosion of boilers cannot be caused by 
properly softened water, unless it be allowed to concen- 
trate unduly; neither can the use of such water cause 
leakage. Corrosion of brass cocks and gauge fittings most 
likely arises from the use of alkali in excess, which is 
simply due to neglect. Pitting of boilers, even where ap- 
parently caused ogee water, may really be due to 
the uncovering of old “‘ pits” by the removal of scale, 
which always occurs when softened water is first used in 
a dirty boiler. Pitting whea once started is likely to 
ecntinue, owing to galvanic action between the metal and 
the crust of oxide of iron contained in the cavity. By 
thoroughly scraping the pits so as to remove every trace 
of this oxide, and by then painting the dry metal surface 
witha thin coating of mineral lubricating oil, Mr. Deeley 
has found pitting to cease in many instances when the 
water was kept slightly alkaline. Leakage of the boiler 
plates sometimes occurs soon after commencing to use 
softened water in an old boiler, and is sometimes wrongly 
attributed to the water; it is really due to the loosening 
of the old scale, which had covered up defective places. 

The softening of water is a necessity in all cases where 
soap has to be used, as in the washing, milling, and scour- 
ing of textile fabrics. For such work a great saving 





* “Treatise on Steam Boilers,” Wilson. 
+ ‘Service Chemistry,” 1889. 
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% ‘Trea‘ise on Steam Boiler Incrustation.” 
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may be effected by a 


roperly constructed softening 
apparatus, without whic 


the softening must be expen- 
sively done with soap or soda. The advantage may be 
jud from the fact that 1000 gallons of water of only 
10 deg. hardness will destroy 12 Ib. of the best hard soap, 
costing, say, 2s.; the same quantity of water can 
softened by 1 1b. of lime, costing about one-tenth of a 
penny, or by 1.6 Ib. of alkali, costing rather less than 1d., 
and the soap is saved. One firm state that they save 40 
per cent. of soap and 25 per cent. of alkali by using their 
own well-water softened from 12 deg. to 3 deg., instead 
of using town water of 7 deg. hardness. Several firms 
testify to the saving of soap in wool washing, and to the 
improved results obtained by the use of softened water 
for dyeing, ve + mage where the — are applied in 
neutral or slightly alkaline baths. The material is less 
liable to fleck, the formation of objectionable lime lakes 
with the alizarine dyes is avoided, and the colours ob- 
tained are more brilliant than when hard water is used. 
It should not be forgotten that, in any laundry where 
hard water is used, all the water must be softened in the 
wash tub before a lather can be obtained, and this is done 
at the cost of soap and soda wastefully used, and with all 
the objectionable lime and magnesia soap scum left in the 
water. By adopting an efficient water-softener, not only 
is there a great saving in soap and soda, but less rubbing 
of the clothes is required, and hence less fraying of collars, 
&c. ; also, when the water is properly softened, the 
cages of the washing machines are kept free from in- 
crustation. 

Clarification of Waste Water.—This process is not 
limited to the softening of hard water, but has proved 
very effectual in the clarification of manufacturers’ waste 
water. During the last three or four years apparatus 
has been supplied for this purpose to about 25 works of 
various kinds, including bleach and dye works, calico- 
printing works, paper mills, cloth mills, &c., and gives 
great satisfaction. No novelty of chemical treatment is 
adopted, but it is found that the thorough method of 
mixing leads to a great economy of chemicals; and owing 
to the rapidity of precipitation there is also considerable 
economy in the amount of tank cme d required. Lime 
and alumino-ferric are the chemicals chiefly used. The 
clarification of the water is perfect, and when desired the 
alkalinity of the effluent is neutralised by carbonating. 
The water is also decolourised. Fig. 2 is from a photo- 
oe of a plant at the Standish Bleach and Dye 

orks, Wigan, where 75,000 gallons of waste water are 
treated per hour in four brick tanks. For this photo- 

ph and the tracings illustrating the plant, the author 
is indebted to Messrs. Mather and Platt, Salford Iron- 
works, Manchester, who are the makers of the apparatus. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—An active business was done 
last Thursday forenoon. At first some covering was en- 
gaged in, which stiffened prices, but a number of outside 
orders were placed, and they, more than any other thing, 
hardened values. About 20,000 tons were dealt in, an 
prices rose all round from 23d. to 34d. per ton. In the 
afternoon other 20,000 tons were dealt in, and the 
price of Scotch iron rose another 1d. per ton, making 
44d. on the day. The market was again active on 

riday forenoon, when at least 15,000 tons of metal 
changed hands. Brokers reported more inquiries by the 
public, and it was believed that there had been no political 
scare more transactions would have been got through. 
There were advances reported of 3d. to 4d. per ton. 
The market was not so steady in the afternoon, and on 
a few sales Scotch iron lost 2d. per ton of the forenoon 
gain. At the close the settlement prices were: Scotch 
iron, 47s. 3d. per ton; Cleveland, 41s. 44d.; Cumberland 
and Middlesbrough hematite iron respectively 54s. 44d. 
and 51s. 9d. per ton. The market on Monday forenoon 
was rather quiet, only about 12,000 tons being dealt in. 
Scotch warrants rose 1d. per ton., but 4d. was dropped. 
Cumberland hematite iron was quoted 1d. per ton better. 
The market fluctuated in the afternoon, and finally closed 
tirm at the forenoon closing quotations. The turnover would 
be about 15,000 tons, and the settlement prices were 
47s, 3d., 41s. 6d., 52s. 6d., and 51s. 9d. per ton. Business 
was fairly active on Tuesday forenoon, when some 
20,000 tons chan hands. Prices advanced from 1d. to 
24d. per ton. About 15,000 tons changed hands at the 
afternoon market, and Scotch iron rose another 1d. per 
ton. The closing settlement prices were 47s. 6d., 
41s. 10}d., 52s. 9d., and 52s. 14d. per ton. While dealing 
was slow in the a hye market this forenoon, the tone 
was strong, especially for Cleveland iron, which was said 
to be scarce. There were advances of 14d. to 3d. and 8d. 
per ton for .hematite iron. Business was very quiet 
at the afternoon market. Scotch iron fell 4d., and 
Cleveland rose 4d. per ton. The settlement prices 
were 47s. 6d. per ton, 41s. 3d., 53s., and 52s. 14d. per 
ton. The following are the current quotations for 
No. 1 special brands of makers’ iron: Clyde, 52s. 

r ton; Gartsherrie and Calder, 52s. 6d.; Summer- 
ee, 53s.; Coltness, out of the market—the foregoing all 
shipped at Glasgow; Glengarnuck (shipped at Ard- 
rossan), 52s. ; Shotts aoe 4 at Leith), 52s. 6d. ; Carron 
(ship; at Grangemouth), 52s. 6d. per ton. here are 
still 81 furnacesin blast, as compared with 79 at the same 
time last year. The spurt in the market seems to have been 
ca in great measure through some operators who had 
been speculating for a fall, changing their views owing to 
the strong position of trade generally, and the steel 
gg in particular. Sellers have been rather 


y. There has been a little more business done with 
outside speculators, but only to a limited extent, 





the b 
siderable, being confined to the “inner circle.” 


ulk of the transactions, which have been —- 
e 





d | organised under the name of ‘‘ The Isle of 


stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood yesterday afternoon at 327,007 tons, 
as compared with 327,298 tons yesterday week, thus show. 
ing a reduction, amounting for the week, to 291 tons, 


Finished Iron and Steel.—Merchants and makers of 
finished iron and steel are being pressed for delivery 
of material, more especially by shipbuilders and other 
large consumers, and in face of the upward trend of 
prices the middlemen are being severely cornered. The 
sustained demand and willingness to pay the increased 
values of steel have come rather as a surprise. Steel 
makers do not recede from the full rise lately made, as 
their order-books are sufficiently lined to keep up the 
whole productive capacity for well on into next year, 
They have also bought large quantities of hematite, and 
from that fact it is easy to conclude that the present pres- 
sure will be lasting. The demand for hematite iron is 
such, and is proving so remunerative, that there isa strong 
probability that more furnaces will be turned on to 
the making of hematite pig iron in Scotland. Finished 
iron is in brisk demand, and by-and-by prices are expected 
to rise. 


Fo wget dl pong aay Mire omens is partaking 
of the ‘‘boom” that is in progress, and 10/. per ton has 
been offered and accepted. 


Glasgow Copper Market.—At the forenoon meeting of 
the market last Thursday 100 tons of copper changed 
hands, and the price made an advance of 1s. 3d. per ton. 
The metal was easier at the afternoon market, and a de- 
cline of 5s. per ton was reported. One lot of 25 tons was 
sold on Friday forenoon at 51/. 15s. per ton three months, 
which was an advance of 2s. 6d, per ton. There was 
nothing done in the afternoon, when the leaving-off 

uotations were 51/. 10s. per ton cash buyers, and 51/. 15s, 
three months. On the day there was an advance of 
5s. per ton. A lot of 25 tons changed hands on Mon- 
day forenoon at last price, 51/. 10s. cash buyers. In the 
afternoon nothing was done, and the three months’ price 
was quoted at 51s. 16s. 3d. perton. Copper to the extent 
of 25 tons changed hands yesterday forenoon, with prices 
unchanged ; and in the afternoon the market was idle, 
but the price advanced 1s. 3d. per ton. Nothing was done 
in ne ga either forenoon or afternoon, but the price ad- 
vanced 3s. 9d. per ton. 


A New ‘‘Cunarder” to be Built at Clydebant.—The 
directors of the Cunard Company have just placed an 
order with the Clydebank Shipbuilding and Engineering 
Company for a gigantic steamer. She is to be chiefly for 
cargo-carrying purposes, 580 ft. in length, and of 12,000 
tons. 

Other Shipbuilding Contracts.—The British India 
Steam Navigation Company, who have augmented their 
fleet during the past year to the extent of about 50,000 
tons carrying capacity, have given out a further batch of 
orders for new vessels of similar size and character. Two, 
if not three, of the vessels have been placed with Messrs. 
Denny and Brothers, of Dumbarton.—Six steamers of 
high speed are to be built for a new company that is being 
fan, Mersey, 
Clyde, Dublin, and Holyhead Steam Packet Company.” 
These six steamers are expected to be built on the Clyde. 
The promoters of the company are Mr. James Anderson, 
of Liverpool ; Mr. my i: Berkeley, of London; and Mr. 
Bruce Egerton-Seton, of Glasgow. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Smoke Nuisance in Sheffield.—Dr. John Robertson, 
Medical Officer of Health for Sheffield, has issued a 
report in which he deals at length with the black smoke 
nuisance. He urges the desirability of securing an 
amendment of Sub-section 7 of Section 91 of the Public 
Health Act, 1875. That section simply provides against 
the ‘‘sending forth of black smoke in such a quantity as 
to be a nuisance,” and he points out that those words have 
prevented the Corporation from taking action in many 
cases where dense volumes of what actually was known 
as brown or greyish-brown smoke were being emitted. 
There can be no doubt, he says, that much of the most 
objectionable smoke is not black, and in this respect the 
wording of the Act requires amendment, as it is possible, 
under certain conditions, to so regulate the combustion 
that the smoke is never black. The medical officer also 
points out that another subject which might with very 
great advantage be taken in hand is the emission of ex- 
cessive amounts of black smoke from metallurgical fur- 
naces. The men who look after this class of furnaces are, 
for the most part, totally untrained firemen, and they are 
under no requungniliy as regards the smoke their fur- 
naces emit. The height of the chimneys of these furnaces 
should also be regulated. 


Moulders’ Wages at Sheffield.—The request of the 
moulders at Sheffield for an advance of 2s. per week in 
wages is still under consideration. A meeting of the 
employers has been held, and the almost ——, of 
granting the request was ne by some ; or, although 
trade is good, the keenest of foreign competition has to 
be met. The employers, as the result of their delibera- 
tions, decided to invite the men to meet them, and dis- 
cuss the question from all points of view. A crowd 
meeting of the men was held on Tuesday night, at which 
the communication from the masters was read. The 
men considered it at some length, and agreed to send 4 
deputation to meet the employers as suggested. The men 
are under the impression that they have only to remain 
firm to secure the advance asked. 


Old Men and the Com ion Act.—There were not 





wanting predictions when the Workmen’s Compensation 
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ame law, that one of the first acts of employers in 

set om baaeedons trades would be to discharge old men 
on the ground that they are more liable for meng | reasons 
to accidents than ser men. The process has been 

ing on at some collieries in Yorkshire, and on Tuesday 
fir B. Pickard, M.P., raised his 
such a course. He said: It appeared to him to be very 
hard upon men who had work for 20 or 30 years in a 
mine and bore a good character, that they should be 
discharged simply because they had grey hairs, or were 
close upon 50 years of age. On the other hand, however, 
colliery owners say they are bound to protect themselves 
and avoid, as far as _— having a number of life pen- 
sioners on their hands. 

he Right Hon. G. N. Curzon.—It may not be generall 

PP ad that for a few years the Right Hon. Geor, N. 
Curzon, the new Viceroy of India, was connected with 
the industries of Sheffield. In 1888, when the business 
of Mr. Robert Hadfield was converted into a limited 
company under the style of the Hadfield Steel Foundry, 
Limited, Mr. Curzon was appointed one of the directors. 
He retained his office and attended the meetings of the 
directors until he became a member of the present Go- 
yernment, when he resigned his seat on the Board. 


Factory Acts Prosecutions. —Commander Hamilton 
Smith, Her Majesty’s Inspector of Factories at Shef- 
field, maintains a vigorous crusade against offenders 
under the Factory Acts. On Monday, at the Sheffield 
Police Court, he conducted several such prosecutions. 
Messrs. Wilford and Co., steel spring manufacturers, 
were fined 20s. and costs for having employed a lad 
named Wood after 6 p.m.; and Messrs. Hammond, 
Creake, and Co., electro-plate manufacturers, for em- 
ploying four young persons without their having been 
certified by a surgeon as fit “i, were fined 
1l. and costs in each case, or 6/. in all. 


Steel and Iron.—The improvement referred to last week 
in the iron trade is well maintained. There is a steadily 
increasing demand for both common iron and hematites, 
and prices still showan upward tendency. Manufacturersof 
steel are well booked, and the rolling millsare busy. Busi- 
ness with Spain is still practically at a standstill, and for 
some time it will have to be conducted with much caution. 
Merchants and manufacturers are, however, more con- 
cerned as to the effect the war will have on our trade 
with Cuba and the Philippine Islands. Sheffield, up to 
the outbreak of the revolution, did a good deal with 
those countries, but there are grave apprehensions that 
when altogether under the control of the Americans, 
they will endeavour to monopolise the trade. For many 

ears the manufacturers of Spain, more particularly those 
in Barcelona, have done increasing business with South 
America, and that may be interfered with. 


Coal and Coke.—There is still considerable activity in 
these branches of trade, and the pits generally are run- 
ning full time. Stocks are much lower than is usual at 
this season, and prices keep up well. The coke makers 
are working at full pressure, and there is a demand for 
all they can produce. 


voice in protest against 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Notwithstanding the 
general holiday here on account of the local races, the 
market is very strong. Yesterday the attendance on 
—— was thin, but a fair amount of business was re- 
corded and prices were advanced a little. No. 3 g.m.b. 
Cleveland pig iron sold at 42s. for prompt f.o.b. delivery, 
and there were complaints that the ruling quality was 
scarce. As is usual during race week, there was very little 
doing in the lower qualities. Middlesbrough warrants 
were strong at 41s. 84d. cash buyers. East coast hema- 
tite pig was in pretty good request at about 52s. for 
early delivery of mixed numbers, and some producers 
were inclined to hold out for rather more. Middles- 
brough hematite warrants were firm at 52s. cash buyers. 
Rubio ore was about 14s. ex-ship Tees. To-day there was 
a further improvement in No, 3, most sellers put the 
rice up to 42s, 3d. which figure was reported to have 
n realised, but buyers, as a rule, endeavoured to pur- 
chase at rather less. Middlesbrough warrants advanced 
to 42s, 24d. cash buyers. 


Manufactured Iron and Steel.—No change of moment 
as occurred in finished iron and steel since our last 
report. Most of the establishments are closed for the 
week. Prices all round are firm, particularly for steel 
shipbuildin material. Common iron bars are 5/. 17s. 
to6/.; iron ship-plates, 5/. 15s.; iron ship-angles, 5/. 12s. 6d.; 
steel ship-plates, 61. to 62. 2s. 6d.; and steel ship-angles, 
. 15s. to 51. 17s. 6d.—all less the customary 2% per cent. 
> ag for cash. Steel rails are steady with prices un- 


Coal and Coke.—There is a good deal of activity in the 
fuel trade. Bunkers are realising good prices, and the 
supply is none too plentiful. Manufacturing coal is, as 
is always the case during the holidays, quietish. Coke 
> "y Hed good request, especially for bows consumption, 
- rom 14s, 3d. to 14s, 6d. is quoted for good blast- 
urnace qualities delivered here. 








NOTES FROM THE SOUTH-WEST. 
metrtif.—The demand for steam coal for early ship- 
— has increased ; and supplies, still making efault, 
Ms a great art, prices have continued to show an 
¥ tendency. The best steam coal has been making 
alee to 25s, _ ton, while secondary qualities have 

ht 20s. to 22s, per ton. Foundry coke has made 





21s. 6d. to 22s, 6d. per ton, and furnace ditto 18s. to 19s. 
lm ton. The continuance of the great strike in the South 

ales coal trade has created a feeling of considerable 
depression. 

Keyham.—Plans and: estimates for the erection of 
several new buildings at Keyham for the use of the dock- 
yard reserve staff are being pre The buildings 
formerly used for this purpose were demolished a short 
time since, in order that the site which they occupied 
might be utilised for new docks at Keyham. Since then 
the reserve officials and mechanics have been distributed 
all over the yard, and their work has been carried on 
under difficult circumstances. The new plans will provide 
for separate workshops for blacksmiths, carpenters, 
plumbers, and painters, a large boat-house, and two slips 
for hauling up and launching boats. The site selected is 
at the north-east corner of the north basin. The scheme 
also provides for two large buildings for —— the sea- 
going stores of vessels belonging to the Fleet Reserve. 

hese buildings will be erected on the east side of the north 
basin. A new torpedo store and workshop for the accom- 
modation of vate: mechanics are also to be erected on 
the east side of the new tidal basin. The new buildings 
and slips will cost about 50,0002. 


Bryncharth.—A company from Llansamlet and Swan- 
sea has commenced operations to discover the Cribbwr and 
similar seams at Bryncharth, which is between Pencoed 
and Bryncethin. 


Another Line-of-Battle Ship.—The officials at Devon- 
a have been informed that the Lords of the Admiralty 
ave decided to give Devonport the building of a new 
line-of-battle ship, to be laid down on No. 3 slip as soon 
as it is vacated by the Implacable. The engines for the 
new vessel, which Messrs. Hawthorne, Leslie, and Co., 
of Newcastle-on-Tyne, will supply, are to be capable of 
developing 15,000 indicated horse-power, and they will 
be driven a water-tube Belleville boilers. The new 
vessel is officially termed an improved Canopus; she 
will, however, more nearly resemble in size and ex- 
ternal appearance the Implacable, although arrange- 
ments are pro for a distribution of the armour 
different to any vessel yet designed. The new ship will 
have a length of 400 ft. and a breadth of 75 ft.; and 
with a mean load draught of 26 ft. 9 in. she will have a 
displacement of 15,000 tons. This is the same displace- 
ment as the Implacable, and 2050 tons more than the 
Canopus. The propelling machinery of the new vessel 
will be 1500 indicated horse-power greater than that of 
the Canopus. 


Freystrop.—Mr. D. Evans, of Swansea, a well-known 
anthracite coal shipper, with a few Glamorganshire men 
of experience in South Wales mining, has taken leases 
of a large tract of land from Freystrop to the Great 
Western Railway at Johnston, with the view of workin 
rich veins of anthracite coal. When the pro 
colliery is in full swing, it will find employment for 
several hundred men. 


The ‘‘ Ocean.” —The- Ocean, line-of-battleship, is to re- 
main for the present alongside the jetty at Devonport 
Dockyard, where her side-armour will be — on board, 
in addition to most of her machinery and boilers. 


The Rhymney Valley.—Good progress is being made 
with the sinking of new pits in the Rhymney Valley by 
the Powell Duffryn Coal Company and the Tredegar 
Iron and Coal Company ; and but for the colliers’ strike 
the latter company would have been raising coal by this 
time. 

The Navy and the British Association.—An official 
notification has been made to the Mayor of Bristol by 
Sir Michael Hicks-Beach that the First Lord of the 
Admiralty intends to send to the anchorage adjacent to 
Bristol four line-of-battle ships, on the occasion of the visit 
of the British Association for the Advancement of Science 
to the city next month. 

South Wales Coal and Iron.—The shipments of coal 
from the four princi Welsh ports in July were as 
follow : Cardiff—foreign, 314,079 tons ; coastwise, 46,935 
tons. Newport—foreign, 29,604 tons; coastwise, 22,291 
tons. Swansea—foreign, 125,686 tons ; Llanelly—foreign, 
19,710 tons; coastwise, 7195 tons. It follows that the 
aggregate quantity of coal from the four ports during 
J ~ a was: Foreign, 489,079 tons ; coastwise, 104,539 tons. 
The shipments of iron and steel from the four prin- 
cipal Welsh ports in August were: Cardiff, nid ; New- 
port, 1119 tons; Swansea, 734 tons; Lilanelly, nil; 
total, 1853 tons. The shipments of coke were: Cardiff, 
633 tons; Newport, ni/; Swansea, 1018 tons; Llanelly 
nil; total, 1651 tons. The shipments of patent fue. 


6d. | were: Cardiff, 16,158 tons; Newport, 10,470 tons; Swan- 


sea, 37,401 tons; Llanelly, ni/; total, 62,029 tons. The 
aggregate shipments of coal from ee Sona Welsh 
ports during the seven months ending July 31 this year 
were as follow : Cardiff, 6,211,570 tons ; Newport, 1,201,877 
tons; Swansea, 981,990 tons; and Llanelly, 150,896 tons ; 
total, 8,546,333 tons. The aggregate shipments of iron 
and steel from the four ports in the first seven months 
of this year were: Cardiff, 25,130 tons; Newport, 17,686 
tons; Swansea, 25,130 tons; and Llanelly ni; total, 
67,946 tons. The ag te shipments of coke were: 
Cardiff, 29,883 tons; Newport, 3983 tons; Swansea, 
20,683 tons ; Llanelly, nil; total, 54,549 tons. Theaggre- 
gate shipments of patent fuel were : Cardiff, 135,493 
tons; Newport, 33, tons; Swansea, 206,462 tons; 
Llanelly, nil ; total, 375,255 tons. 

The Forest of Dean.—The collieries of this district are 
working at high pressure. The output is a record one, 
and the traffic is so heavy that the railway authorities 
are puzzled to deal with it as readily as is desirable. 
So much coal has not been shipped at Lydney for 30 years 





past. The cause of all this activity is the check expe- 





ae by coal-mining in South Wales through the great 
strike. 

New Milford and Waterford.—On Monday the Great 
Western Railway Company inaugurated a new express 
mail and nger service between New Milford and 
Waterford. The steamer Gazelle, one of the Channel 
Island steamers, and the twin-screw steamer Pembroke, 
will provide a daily service until the middle of October. 


Marine Engineers at Bristol.—The Bristol Channel 
Centre of Marine om pone paid a visit on Saturday to 
Bristol, and inspected some of the public works. The 
party, which numbered 50, came in a saloon carriage to 

wrence-hill, where they alighted, and were taken in a 
reserved car to the electrical power station of the Bristol 
Tramways and Carriage Company. The inspection of 
the station was made under the guidance of Mr. C. Chal- 
lenger (manager), and Mr. W. Woods (engineer-in-charge) ; 
and the members took great interest in the machinery. 
A visit was next made to the Bristol Electric Light 
Station, over which the party were shown by Mr. 
Faraday Proctor. After dinner, Mr. Neville Apple- 
bee, the Cardiff borough electrical engineer, read a 
paper on “Electric Lighting Stations,” and sketched 
what, in his opinion, was a model station. The chair- 
man (Professor Elliott) also read a few notes on ‘‘ Electric 
Traction,” and pointed out its advantages for runnin 
tramcars. He also expressed an opinion that it woul 
supersede steam on the Underground Railway. Bristol 
had set a splendid example, and Cardiff was pre- 
paring to follow suit. Votes of thanks were accorded 
to the readers of papers and the local authorities, as well 
as to the Bristol mga 7 and Carriage Company. Mr. 
Challenger, replying on behalf of the latter, mentioned 
that the company had been able with their electric trams 
to take 230 people up a gradient as steep as 1 in 16, at 
the rate of 5 miles per hour. 





Bexe1an RoiiED Iron.—The exports of rolled iron of 
various kinds from Belgium in the first half of this year 
amounted to 123,003 tons. The corresponding exports in 
the corresponding period of 1897 were 99,006 tons. 





THE Surz Canat.—The transit revenue collected by the 
Suez Canal Company in J 9 amounted to 324,000/., as 
compared with 228,400/. in July, 1897. The number of 
vessels which passed through the canal in July was 336, 
as compared with 225 in July, 1897. Thea te re- 
venue collected in the seven months ending July 31 this 
year was 2,067,826/., as compared with 1,723,010/. in the 
corresponding period of 1897. The number of vessels 
which passed through the canal in the first seven months 
of this year was 2150,.as compared with 1783 in the cor- 
responding period of 1897. 

Sewers aT Care Town.—The total length of sewers 
laid to the end of June in connection with a new system of 
drainage at Cape Town was 52 miles 1435 yards, as com- 
pared with 51 miles 437 yards at the end of May. Upon 
a tunnel for a main interceptive and outfall sewer 6468 
linear feet of brickwork have been executed, as compared 
with 6228 linear feet, the quantity completed at the end 
of May, leaving a length of 11,882 linear feet still to be 
executed, the total length required being 18,350 linear 
feet. Sewering — during June were mainly con- 
fined to district No. 6, and to commence a sewer in a road 
on the gardens estate. 





IMMIGRATION AT New Yor«.—The official report of im- 
migration at New York for the fiscal year ending June 30, 
1898, reports the arrival of 178,748 aliens, as compared 
with 180,556 in 1896-7, and 263,709 in 1895-6. The total 
amount of money brought over by the immi ts was 
2,822,468 dols., or 15.80 dols. per capita. Of the 178,748 
persons entered, 105,550 were males and 73,198 females. 
Of this number, 38,577 were illiterate. The largest 
number of immigrants was supplied by Italy, 56,641 per- 
sons; the United Kingdom coming next with 24,491, 
then Russia with 18,111, Austria with 16,891, Hungar 
with 13,522, Germany with 12,996, and Sweden wit 
10,071. Norway, ‘Poland, Greece, France, Finland, 
Bohemia, Denmark, Portugal, and Switzerland also 
furnished immigrants in the order named. No other 
country sent so many as 1000 persons, / 





WuitwortH ScHorarsuies.—The following is a list 
of candidates successful in the competition: for the Whit- 
worth Scholarships and Exhibitions, 1898: Scholarships 
of 1507. per annum’ (tenable for three years): 1. Good- 
year, Charles E., Devonport; 2. Grindley, John H., 
Oldham ; 3: Wimperis, Harry E., Bath; 4. Service, 
George, Cambuslang. Exhibitions of 50/. (tenable for 
one year): 1. Shearer, William V., G w; 2. Alex- 
ander, William, og ag 3. Hall, Albert, London ; 
4. Henderson, Aidan N., Edinburgh 3 5. Quennell, Alec 
W., London; 6. Alexander, Victor G., Portsmouth ; 
ta Taylor, George S., Devonport ; 8. Lee, Joel J., Ports- 
mouth; 9. Donington, George, Lincoln; 10. Jagger, 
John E., Manchester ; 11. Inglis, George A., Glasgow ; 
12. Hounsfield, Leslie H., London; 13. Selvey, William 
M., Devonport; 14. Forward, Ernest A., London; 
15. Mills, James J., Plumstead ; 16. Neilson, Robert M., 
G w; 17. Barnes, William A., Horwich (Lancs) ; 
18. Johns, Francis P., Torpoint; 19. Johnson, Herbert 
H., Liverpool; 20. Ide ngy William T., don ; 
21. Charlesworth, Frederick, Crewe; 22. Craven, Wil- 
liam A., Birkenhead ; 23. Barber, George A., Manches- 
ter; 24. Macmillan, Hugh M., Govan; 25. Macfarlane, 
James C., Cathcart; 26. Sumner, George G., Man- 
chester ; 27. Vaughan, Charles L., Plumstead ; 28. Cur- 





nock, William E. M., ye 29. Moulang, Francis 
D., Inchicore (Dublin) ; 30. Webster, John, Gateshead, 





ENGINEERING. [Auc. 19, 1898, 


—<—$——— 








CHLORINATION GOLD MILL, FLORENCE, COLORADO. 


(For Description, sce Page 221.) 














(For Deseriptg we Page 














ROASTING FURNACE 

















FigJa 











CHLORINATION GOLD MILL OF THE EL PASofkgEI 





ENGINEERING, Aveust 19, 1898. 








4-—3--3-—3—-3 























-+——__ 














3 





aS, eats: 




































































———— 








SWIANG OL =) 
| 








; 


+ | 





aes 








= 





+ 























YN 































































































| \ 
{| 
} CY 
| | c 4 

| AQ 822"Nuns Z| 
| | i : 
lah talk take inka ioe is baka GG PS 








= 


ne 


















































FINE CRUSHING & 
ORYING ROOM 




















SAMPLING ROOM 

















Aumlivwy 














ROOM 


ENGINE 


























ELECTRIC LICHT PLANT ~~ | 





ORVYING AND 
FINE CRUSHING 














OF7iVAR73 








COLORADO. 


‘ 





SAMPLING 


SAMPLING 











wvyogsgivid 
















































































we Page 991.) 


SOREDUCTION COMPANY, FLORENCE, 











Aue. 19, 1898. ] 


ENGINEERING. 


237 








AGENTS FOR “ENGINEERING.” 


Avstri4, Vienna : Lehmann and Wentzel, Kartnerstrasse. 

Cars Town : Gordon and Gotch. 

EpinsurGH : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue dela Banque ; M. Em. Terquem, 31pis, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) 

Gurmaxy, Berlin: Messrs. A. Asher and Oo., 5, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Oo. (for 
advertisements). 
ae: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Giaseow : William Love. 
Invi, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Iraty : U. Hoepli, Milan, and any post office. 

LiveRPOoL: Mrs, Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

New Sourn WALES, Sydney : Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon an \. 

(NortH), Townsville : T. Willmett and Co. 

RorrerDAM : H. A. Kramer and Son. 

SouTH AUSTRALIA, Adelaide: W. C. Rigby. 

Unite StaTEs, New York : W. H. Wiley, 53, East 10th-street. 

Chicago: H. V. Holmes, 44, Lakeside Building. 

VicToR1A, MELBOURNE : Melville, Mullen, and Slade, 261/264, Collir s- 

street. Gordon and Gotch, Limited, Queen-street. 


NOTICE TO AMERICAN SUBSCRIBERS. 
We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
JoHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Winey, 53, East 10th-street, New York, 
and Mr. H. V. Houmes, 44, Lakeside Building, Chicago. The 
prices of subscription (payable in advance) for one year are: For 
thin (foreign) re ition, 11. 16s. Od.; for thick (ordinary) 
r edition, 2. 0s. 6d. ; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
reeeived not later than 1 p.m. on Wednesday after- 
noon in each week. 


NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 


NOTICES OF MEETINGS. 


IroN AND STEEL INnstiTuTE.—On Friday, August 26, at 10 a.m., 
there will be a general meeting in the Palace of the Nobility 
(Riddarhuset), Stockholm, Sweden, when an address of welcome 
will be delivered by Mr. A. Nordstrém, chairman of the Swedish 
Society of Engineers and Architects. The first four papers in the 
list will then be read and discussed. In the afternoon works 
will be visited, and in the evening there will be a dinner given by 
the Association of Swedish Ironmasters. On Saturday, at 10 a.m., 
papers Nos. 5 to 8 will be read. In the afternoon, works will be 
visited, and in the evening there will be a reception + bes Kin; 
at the Palace. Monday, Tuesday, and Wednesday will be devo 
to alternative excursions to (1) the iron works of Domnarfvet, 
Hagors, Standviken, and Fossbocka, and the mines of Granges- 
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the Influence of Metalloids on Cast Iron,” by Mr. Guy R. John- 
son (Embreville, Tennessee, U.S.A.). 9. ‘On the Diffusion of 
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Jiiptner von Johnstorff (Donawitz, near Leoben). 11. The papers 
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Institute, 1898, No. I., pages 145 to 284), will be open for dis- 
cussion. 
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THE SUMMER TRAIN IMPROVE- 
MENTS. 

Last year, when dealing with this subject, we 
were obliged to admit that to some extent a reac- 
tion had set in, and facilities previously enjoyed 
by the public had in some cases been actually 
withdrawn. This year, though no corresponding 
‘*decelerations” have appeared, the improvements 
in but few cases take the form of accelerations. 
Yet, as we hope to show, improved facilities are 
being granted by the various companies ; indeed, it 
would almost seem as if traffic grew spontaneously, 
and that some companies are afraid to cater for 
what is beyond their power to deal with. It is 
within our knowledge that on a recent occasion a 
Great Western Railway express left Paddington 
Station in three portions, the third having no less 
than 168 wheels, or a weight (exclusive of engines 
and tenders) of approximately 460 tons. It stands 
to reason that trains of such dimensions cannot 
reasonably be timed at over 50 miles an hour. 

To begin with the Scotch services: here we may 
look in vain for accelerations, The midday corridor 
expresses 11.20 and 11.30 ex King’s Cross and 
Euston are re-established, the timing being the 
same as last year. The West Coast have at length 
seen fit to attach a luncheon car to the 10 a.m. 
Scotch express; this will be a real boon to the 
many who go north by this popular train. The 
20 minutes’ stop for luncheon at Preston has con- 
sequently been abolished, though, curious to 
relate, the times of arrival at Kdinburgh and Glas- 
gow are precisely the same as heretofore. The 
reason is probably to be found in the wish not 
to arouse the susceptibilities of the East Coast 
Railway rivals. The latter provide no luncheon 
car on their corresponding train, though “light re- 
freshments”’ (presumably teas) areserved en route. 
It is surely time that this train which, for many 
years was the fastest and most popular train to the 


®/ north, should be quickened up to the standard of 
248|the others. 


The East Coast now run three 
trains to Edinburgh in 7? hours (the 7.45 p.m., 
8.15 p.m., and 11.30 p.m.). and we see no plausible 
reason why the morning express should take three- 
quarters of an hour longer. 

Two improvements have been inaugurated by the 





North-Eastern Railway in connection with their 
Scotch traffic. Through trains are run between 
Sheftield and Edinburgh, and a through carriage is 
provided from Newcastle to Glasgow vid Carlisle. 
The latter forms a curious combination of rivals, 
because hitherto the North-Eastern Railway have 
sent all their Glasgow traffic vid Edinburgh over 
the North British Railway. The quickest time by 
the new route is but 17 minutes longer than that vid 
Edinburgh, and could easily be done in the same 
time. As for the Sheffield-Edinburgh connection, 
it is bound to affect the Midland Railway trafic. 
Two through trains are run each way daily, and for 
the sake of comparison we give the best by each 
route. 


Midland Railway. North-Eastern Railway. 


Sheffield, dep. 5.40 Edinburgh, dep. 9.15 
Edinburgh, arr. 11.26 Sheffield, arr. .. 2.36 
5h. 45m. 5h. 20m, 


Hitherto the Midland Railway have always ad- 
vanced as an excuse for the sluggishness of their 
Scotch services that they were bound to provide 
for the wants of the important manufacturing 
towns situated on their main line. If they are 
going to allow their Sheffield traffic to be tapped 
as it now will be by the North-Eastern Railway, it 
appears to us that this very lame excuse fails to 
apply ; at any rate, the time has arrived when the 
Midland Railway will have to rouse its latent 
energies, or it will find the horse stolen ere it can 
close the stable door. 

It may be mentioned in connection with the East 
Coast Scotch services, that the North-Eastern 
and the North British Railways have at length 
agreed to bury the hatchet anent the “‘horsing ” 
of the expresses north of Berwick. Each company 
will in future take its half share of the traffic, all 
trains running through from Newcastle to Edin- 
burgh without stopping being worked by the North- 
Eastern Railway. A word of praise is rightly due 
to the North-Eastern Railway for the excellence of 
the stock recently built by them for their Scotch 
traftic. Long wedded, like the Great Northern 
Railway, to the old-fashioned six-wheelers, they 
have now adopted a class of eight-wheel bogie 
coaches having clerestory roofs, efficient gaslighting, 
and the running of which is in every respect equal 
to that of the best Great Waekass alter stock, 
and that is saying a great deal. 

The Caledonian Railway, from whom we expected 
better things this summer, appear to be likewise 
imbued with the prevailing apathy. Their summer 
service is practically identical with that of last year. 
This is to be regretted, as we had hoped that with 
the advent of Mr. M‘Intosh’s new engines we 
should have seen the inauguration of some trains 
worthy of the exceptional powers of these locomo- 
tives. It should not be forgotten, however, that 
this line still claims the fastest-timed train in 
Europe ; the up Aberdeen express (8 p.m.) being 
timed to run the 32 miles 40 chains from Forfar to 
Perth in 33 minutes—59 miles per hour. Two 
other trains are also run by this line at over 56 
miles an hour, namely, Perth-Forfar in 34 minutes 
and Stirling-Perth in 35 (33 miles 2 chains). The 
North-Western Railway, so long apathetic with re- 
gard to their Irish services, now seem determined 
to keep things up to the mark. The day service 
to Dublin, vd North Wall, has been accelerated by 
an hour and a half. The train is responsible for as 
much as 65 minutes of this saving. Passengers 
leave Euston at 11 a.m. instead of 9.30, as hitherto, 
and arrive at. Holyhead at 4.35 p.m., and Dublin at 
8.30. This train is timed to run the 130} miles from 
Stafford to Holyhead without stopping, at 45.9 miles 
per hour. The eo up train is not quite 
so fast, the run from Holyhead to Euston occupy- 
ing 6 hours 45 minutes. 

he Great Eastern Railway reproduce their 
Cromer — as run last summer, the 130 miles 
to North Walsham being covered without a stop. 
For the first time also a through express is run 
from Great Yarmouth to Liverpool-street without 
stopping. The speed is, however, wretched, the 
121? miles being covered in 2 hours 50 minutes, 
equal to 42 miles an hour. By way of contrast, we 
have a new up Cromer express, which is timed to 
run from Trowse to Ipswich, 45} miles in 50 minutes 
= 64.3 miles per hour. Why the final run to 
Liverpool-street_ by this same train is done at but 
44 miles an hour is one of those mysteries which to 
the outsider would appear almost grotesque. 

The Great Northern Railway provide us with but 
few improvements, the only one worth mentioning 
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being the new Norwegian boat express. This train 
leaves King’s Cross four days a week at 10.55 a.m., 
arriving at Hull, with two intermediate stops, in 
4} hours. 

The Great Western Railway still appears to be 
under the delusion that it is impossible to improve 
the speed of their best trains ; one is almost inclined 
to think that Sir Daniel Gooch, or one of the men 
who reigned at Paddington 30 years ago, must have 
written up in large type for the guidance of future 
generations some formula to the effect that “‘ no 
express train should on any account be timed at a 
higher average speed than 53 miles an hour ;” at 
any rate, that is the unalterable rule adopted for 
many years past by this otherwise very go-ahead 
line. 

Non-Stoppina Runs or 100 Mites AND OVER. 
London and North-Western Railway. 








No. From Dep. To Arr. Miles. Min. Spd. 
1, Euston . 11.80 Crewe . 2.35 158 in 185 51.2 
‘See ort ee . 840 158 ,, 190 49.8 
es i. ee | 10.51 158 ,, 186 50.9 
ae | oe ae. . 265 158 ,, 185 51.2 
5. Willesden .. 10.28 Stafford . . LO 128 ,, 152 50.5 
6. Northampton 1.1 Chester 3.52 113} ,, 171 39.8 
7. Stafford 1.5 Willesden See iss . 17 
Be as 6.2 % Sy) . 8.32 128 ,, 150 61.2 
9. “~ 1.53 Holyhead.. . 4.35 130} ,, 162 48.2 
10. Stoke 1.14 Willesden. . - 42 140} ,, 168 50.0 
i. Orewe .: BSE ,, : . 6.57 1524 ,, 185 49.4 
* wen ae i ie . 746 152} ,, 181 50.5 
i. on 4.0 - . 6.57 152% ,, 177 51.6 
__ 4.45 os . 747 1524 ,, 182 50.2 
ms . 52 ES . 88 152 ,, 186 49.1 
ed .. 1.19 Carlisle . 418 1414,, 179 47.3 
ee as . 2.40 ‘ . 5.40 1414 ,, 180 47.0 
wm ls . 11.28 9 212 141} ,, 164 51.6 
mw . 11.37 0 2.25 1414 ,, 168 50.4 
“an . 3.0 a ae . 6.40 1414 ,, 160 529 
es... be .. 125 Holyhead.. 3.30 105} ,, 125 50.7 
22. Holyhead .. 2.10 Crewe . 4.15 105} ,, 125 50.7 
23. Wigan .. 11 45 Carlisle . 145 105} ,, 120 52.5 
24. Carlisle 1.0 Crewe 3.46 1414 ,, 166 510 
“ie i" 4.35 141},, 165 51.3 
26. 9 «» 12.15 ” . 815 161},, 18) 47.0 
—_——- <2 « .. we (8.20 141}, 175 48.2 
ere ac 7 ae - gs .. = as 4640 1415,, 175 48.2 
Great Northern Railway. 
No... From. Dep. To. Arr. Miles. Min. Spd. 
1. King’s Cross 9.45 Grantham -. 11.45 105}in 120 52.6 
RY » 10.0 S . 12.0 105},, 120 62.6 
ae » «(12.0 a .. 359 105},, 119 63.0 
a » «2.20 i 4.22 105} ,, 122 51.7 
“Cet - se « .. 5.50 105}., 125 50.5 
ie » 4.15 i .. 6.14 105},, 119 53.0 
> f= » 5380 * 7.82 1054 ,, 122 61.7 
“tee 2 BAS 10.15 105} ,, 120 52.6 
tae » 11.30 “3 .. 1.30 105} ,, 120 52.6 
a » 11.20 Newark 1.45 120 ,, 145 49.6 
11. Grantham .. 12.26 King’s Cross 2 30 al »» 124 60.9 
12. a ee ae Hh .. 6.15 105} ,, 117 63.9 
13. ra  . .. 6.39 105} ,, 123 61.3 
14, a 7.22 ,, ee .. 9.20 105} ,, 118 53.5 
15. a 5.1 Finsbury Park .. 7.2 102} ,, 121 50.9 
16. 3 2.7 B xa 4.16 102} ,, 129 47.7 
17. Newark . 6.14 King’s Cross 8.45 120 ,, 151 47.6 
18. Peterborough 9 14 York oe -- 11.20 112 ,, 126 53.3 
Great Western Railway. 
No. From. Dep. To. Arr. Miles. Min. Spd. 
1. Paddington 10.45 Bath .. 12.47 107 in 122 52.6 
2. e 11.30 ,, . 1.83 107 ,, 123 52.1 
8. ” 3.35 ,, we 5.35 107 ,, 120 53.5 
4. Bath.. 8.12 Paddington 10.15 107 ,, 123 62.1 
Re co cise oak co 4.35 107 ,, 188 484 
Oa os .. 4.30 ” 6.40 107 ,, 140 45.8 
7. Paddington 10.35 Bristol 12.50 ot » 135 52.5 
8. > 9.30 Birmingham 11.57 129} ,, 147 52.7 
9. a 10.30 Exeter .. 2.13 194 ,, 223 62.1 
10. Leamington 3.18 Paddington 5.20 206 ,, 122 52.1 
1}. Bristol 4.45 a -. 7.0 118} ,, 185 52.5 
12. Newport . 10.18 ” 1.15 143} ,, 177 48.5 
13. Exeter 2.57 *" 6.50 194 ,, 233 49.9 
Midland Railway. 
No. From Dep. To Arr. Miles. Min. Spd. 
1. St. Pancras 2.10 Nottingham 4.33 124 in 143 520 
A o 10.0 - -. 12.25 124 ,, 145 51.6 
8. Nottingham 5.20 St. Pancras 80 124 ,, 160 465 
4 Leeds 2.20 Carlisle.. 4.45 112},, 145 46.6 
North-Eastern Railway. 
No. From Dep. To Arr. Miles. Min. Spd 
1, Newcastle .. 4.52 Edinburgh 7.15 1244in 143 52.2 
2. a aa si .. 4.0 1244,, 143 62.2 
3. Edinburgh.. 9.15 Newcastle -. 11.40 124) ,, 145 51.5 
4. a .. 10.50 =. .. 1.25 194}, 150 49.5 
5. re . 11.15 55 1.44 124}, 149 60.1 
Caledonian Railway. 
No. From Dep. To Arr. Miles. Min. Spd. 
1. Carlisle 1.50 Stirling .. 48 17}in 138 561.1 
Bt to eee ss ww 0:00 278 ,, 248 48:7 
3. Glasgow . 10.0 Carlisle .- 12.10 102} ,, 130 47.4 
4. .. 2.0 »» ae -. 415 102} ,, 135 45.6 
6. Edinburgh .. 10.15 ” . 12.20 100% ,, 125 483 
Great Eastern Railway. 
No. From Dep. To Arr. Miles. Min. Spd. 
i. Liverpool-st. 1.30 N. Walsham 4.10 130 in 160 487 
2. N. Walsham 1.15 Liverpool st. 3.55 130 ,, 160 48.7 
8. Gt. Yarmouth 2.10 * .. 6.0 1213,, 170 42.9 
London and South-Western Railway. 
No. From Dep. To Arr. Miles. Min. Spd. 
1. Waterloo .. 2.15 Christchurch 4.31 104 in 136 45.8 


2. Bournemouth 2.5 Vauxhall .. 4.17 106} ,, 132 


The down Falmouth train is run, as last year, to 
Exeter without stopping, in 3 hours 43 minutes ; 





the corresponding up train, instead of stopping at 
Bristol, as before, now likewise runs through, 
though it is allowed 10 minutes longer than the 
down train. A new boat express is put on in con- 
nection with the Irish service to Cork. This train 
runs to Milford, 270 miles, in 6} hours; this 
being 45 minutes quicker than the best previous 
timing. This might easily be further accelerated 
by at least an hour, as the average speed at present 
is but 41 milesan hour. A new night train (labelled 
in the company’s time-tables ‘‘ express,” but not 
worthy the title) is put on, for the benefit of Bir- 
mingham, Chester, and Liverpool. It is provided 
with a sleeping car, and is timed to leave Padding- 
ton at 12.10 a.m., arriving at Liverpool Central 
at 6.29 a.m. If in place of this sleeping car, which 
is not at all likely to pay its way, a luncheon car 
had been placed on the up morning express from 
Birkenhead (11.47 a.m.), we fancy it would have 
been greatly appreciated by the travelling public. 
The 9.30 a.m. down express to Barmouth, Aberyst- 
with, and North Wales is repeated this summer, but 
the timing is slightly accelerated. It now runs from 
Paddington to Birmingham without stopping in 
2 hours 27 minutes. 

We have already pointed out the most important 
of the long non-stopping runs which have come 
into force this summer, but this feature in our rail- 
way working is now becoming so prominent that 
we think it will be of interest to give a complete 
Table showing all the runs which are booked in the 
July time-tables of over 100 miles without a stop. 
In 1884 the number of such trains was seven ; in 
1896 it had grown to 58, and this year the list has 
been further increased to 78. 

If we turn to the Continent of Europe we would 
search in vain for such a tale of long-distance runs 
at high speed ; yet we must not imagine that foreign 
railways have stood still during the past few years; 
on the contrary, we find that France is now running 
trains which equal our very best in respect of 
average start to stop speed. In a previous article 
we mentioned the ‘‘ Nord” service between Calais 
and Paris, pointing out that they were running the 
Rome express at a booked speed of over 57 miles an 
hour. We now have to chronicle the inauguration 
of a new express to Switzerland, the running of 
which is quite an object lesson to most European 
countries. We have no hesitation in including this 
train in our list of ‘‘train improvements,” because 
not only is it distinctly advantageous that we shall 
keep ourselves aw fait with the progress that is 
being made on the other side of the Channel, but 
it may safely be asserted that quite 90 per cent. of 
the passengers by the Swiss express are of British 
origin. For many years past the time occupied by 
the quickest train (11 a.m. ex London) has been 19 
hours running to Basle. The new train covers the 
595 miles in 14 hours 42 minutes, being at an average 
rate of 42.5 miles per hour. When it is remem- 
bered that this includes the Customs examination 
at two frontier stations, the crossing of mountain 
ranges between Basle to Belfort, and the 25 miles’ 
sea passage the full merits of the performance will 
be realised. We give below the full timing of this 
train between Belfort and Calais. The time occupied 
in the reverse direction is slower by 8 minutes ; it 
includes, nevertheless, a remarkable run from 
Boulogne (Tintelleries) to Amiens, 77 miles in 
84 minutes, being at the rate of 55 miles an hour. 

The part taken by the English railway companies 
in this service is worth quoting, if only as an object 
lesson. We can only express the hope that both 


_| these and some other of our English railways will 


take the lesson to heart; comment thereon is 
superfluous. 


London, Chatham, and Dover Railway. 


Down 
Victoria, dep... 9.6 
Dover, arr. .. -- 1055 
78 miles in 110 minutes = 42.5 
miles per hour. 


Dover, dep. 9.55 

Victoria, arr. .. +. 1140 

78 miles in 105 minutes = 44.5 
miles per hour. 


South-Eastern Railway. 


Down. Up. 
Cannon:street, dep. .. 9.5 Dover, dep. 9.55 
Dover, arr. .. -» 10.50  Cannon-street, arr... 11.40 

75$ miles in 105 minutes = 43 miles per hour. 

Swiss Express—Chemin de fer U Est. 

Time. Miles. Minutes. Speed. 
Belfort, dep. .. 10.47 a.m. 
Vesoul, arr. .. 11.35 ,, 385 in 48 48.1 
" dep. st 11.38 ,, 
Chaumount, - és 1.12 p.m. 73.9 ,, 90 49.2 
» ep. 1.22 ,, 
Chalons, arr. 2.5 « Se » 48.8 
9s ep. ee 3.10 ,, 
Rheims (Béthény), arr. 3.54 ,, 35.3 ,, 44 48.1 
” » dep. 3.55 ,, 
Laon, arr. 4.35 ,, 8304 ,, 4 45.6 





Chemin de fer du Nord. 


Laon, dep. .. 4.39 p.m. ‘ 

Tergnier, arr. BS io, 444. 2.. 3h 41.1 
oo . aeP- 5.3 

Amiens, arr. at * oe rae 49.6 
» dep. 5 6.8 

Boulogne( Ville), arr. Sa ae 64.5 

ve dep. 7.36 ,, 
Calais (Ville), arr. .. 8.13 , 25.46 ,, 37 412 
»» (Maritime), arr. 8.20 ,, 1&6 


Average Speed (Inciwding Stops). 
Belfort to Calais (Ville) 427.74 miles in 573 minutes = 44.7 
Excluding Stops. 
Belfort to Calais 427.74 miles in 527 minutes = 48.6 





THE SOUTH KENSINGTON SCANDAL. 

‘* By the laws of the family circle, ’tis written in letters 

of brass, 

That only a colonel from Chatham can manage the 
railways of State, 

Because of the gold on his breeks, and the subjects in 
which he must pass, 

Because in ali matters that deal not with railways his 
knowledge is great.” 

Departmental Ditties. 

W3EN, a few months, back Mr. Donaldson was 
appointed deputy director-general of ordnance 
factories, there arose a howl of indignation from 
the military element who asserted, to quote their 
spokesman, Mr. Arnold-Foster, that ‘‘ We do not 
pay our soldiers and sailors too much, and 
we should not take away from them the oppor- 
tunity of filling positions such as these.” In other 
words, certain Government appointments should 
be reserved as a reward for military officers, quite 
age from their capacity to properly undertake 
the duties of the same. The consequences of such 
a policy are thrown into strong relief by the report 
just published from the Select Committee on 
Museums of the Science and Art Department. 
This Department has been mainly under military 
direction ; the head, Sir John Donnelly, being 
a Royal Engineer, whilst important positions are 
filled by other Engineer officers; though in this 
connection it is only fair to state that the director 
of the Science division, Captain Abney, is a gentle- 
man of European reputation. 

A distinction is frequently made between mili- 
tary and domestic virtues, the two being taken as 
mutually incompatible. The military element at 
South Kensington has shown us how the two can 
be combined. Under its control the staff has be- 
come largely a little circle for the promotion of the 
family affections ; whilst military promptness was 
shown in the speedy suppression of Mr. Weale, 
who drew the attention of an unsympathetic com- 
mittee to the amiable weakness of his superiors 
for keeping a good job in the family, so to speak. 
Thus it appears that out of a total staff of 774 
persons, no less than 160 are inter-related; whilst 
in the superior staff of 14, no less than seven 
members are thus connected. 

The most scandalous state of affairs has been dis- 
closed in connection with the Art Library. The 
head and secretary of the Department, Sir John 
Donnelly, stated in his evidence that he thought it 
‘‘absurd to have a special library examination,’ and 
as one result of this there is at present no junior 
who knows anything of German. A Royal Engi- 
neer, no doubt, considers himself capable of going 
anywhere and doing anything, and where his know- 
ledge is scanty, he trusts that his fortune may be 
equal to that of ‘‘ Smalls of Boniface,” 


‘* Whose native cheek, where facts were weak, 


Brought him triumphant through.” 


There is thus a natural predilection for the ‘‘all- 
round man,” with the result that the staff is con- 
tinually being transferred from one branch to 
another; and thus the younger members fail to 
acquire that minute knowledge of particular sub- 
jects, to which the excellent staff at the British 
Museum owes its pre-eminence. An excuse 18 
thus afforded for calling in outside aid, not only 
to advise as to purchases, but to assist in 
the work of cataloguing. Thus, in spite of the 
protests of Mr. Weale, who asserted that it 
would be a sheer waste of public money, 4 
cousin of Sir John Donnelly’s was appointed to 
compile a catalogue of national engraved por- 
traits. The competency of this gentleman may 
be gauged by the fact that, in the first place, this 
pa, had no index. This, however, is a com- 
paratively trivial matter, but the Committee go on to 
quote a number of entries which show the compiler 





to have had some original notions as to chronology. 
The date of the Great e is thus fixed in ‘‘1630, 
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whilst Ballantyne became a friend of Sir Walter 
Scott in ‘¢1873”; and, finally, the Cape was taken 
from the Dutch in the same year by Sir David Baird. 
A publican-pugilist, Jackson, is honoured with 11 
lines of biography, whilst Lord Beaconsfield has 
three. In other cases the compiler is said to have 
been offensive. This elegant production was issued 
at 5s. 3d. per copy, whilst the accurate and 
scholarly catalogue of the National Portrait Gallery 
costs just As to the exact cost of the prepos- 
terous production referred to, accurate information 
is not attainable, as, whilst Mr. Weale stated it as 
about 8801., the Department, after careful inquiry, 
first maintained that it was only about 499/., and 
then, on pressure being brought to bear, admitted 
that it might have been 6191. or 675/., but owing to 
documents conveniently missing were unable to 
state it exactly. ‘ 

This disappearance of important documents seems 
to have been a common occurrence in the Depart- 
ment, as the Committee were unable to secure 
all the documents dealing with the incident of Mr. 
Weale’s dismissal. Sir John Donnelly, to use 
his own phrase, ‘‘started him off” at a week’s 
notice. His impending demission was _care- 
fully concealed from Mr. Weale until Parlia- 
ment rose, thus avoiding any chance of awkward 
questions being asked in the House of Commons, 
until after a lapse of some months, during which 
it was easy for a ‘‘ careless” clerk to mislay 
compromising documents. The Committee enter- 
tain no doubt but that Mr. Weale was dismissed 
solely on account of the evidence he had given as 
to the mismanagement of the Department. His 
evidence they state ‘‘was most damning,” ‘‘ and 
notwithstanding his invaluable services to the 
Library, his ‘diligence,’ and his ‘fidelity,’ Mr. 
Weale was duly punished.” The Committee have 
evidently a just appreciation of the manners 
and methods of Government Departments, par- 
ticularly with a military man at the head of 
them. The disgraceful treatment of Bashforth 
by the Ordnance authorities is now ancient 
history, but as the Committee say, a ‘‘ De- 
partment when inaccurate, and even when resort- 
ing to subterfuge, is invariably ‘ technically right ;’” 
and this sometimes serves as excuse for actions 
which in private life would permanently ruin the 
reputation of a decent firm. 

General Donnelly’s cousin’s catalogue is not the 
only one which relieves the dull tedium of the ordi- 
nary dictionary style by flashes of originality. 
As already stated, no junior in the Department is 
acquainted with German, and apparently French is 
equally unknown, as H. C. Reneue figures as the 
author of a certain book, the surname being actually 
a misprint for a French word meaning revised. 
In another case the Dutch word ‘‘ deel,” meaning 
volume, is similarly transformed into a writer’s 
name ; whilst with the Marian Annals, ‘‘ Mariani 
Fasti,” the ingenious compiler has jumped at the 
conclusion that the first word represented the 
Christian, and the latter the surname, of the 
author, Still, General Donnelly says it is absurd 
to have a special examination for appointments in 
the Library. 

Further, the advertisement sheets of various news- 
papers and journals were bound up separately in 
half morocco with gilt edges. No doubt some 
modern posters are artistic, while certain soap 
advertisements which have appeared in the dif- 
ferent journals are fine examples of line engrav- 
ings. Still, amongst the general mass this little 
leaven of good work reminds one of Falstaff’s “‘ poor 
half-pennyworth of bread to an intolerable deal of 
sack, Nevertheless, this extraordinary procedure 
had been going on for years, and was only stopped 
on the appointment of Mr. Weale as keeper, 
when he caused 213 volumes of this rubbish to be 
destroyed. 

In the Art Museum there has also been a scan- 
dalous waste of money, the authorities having been 
let in for the purchase of spurious specimens to a 
large amount. Ap rently most of these forgeries 
are transferred to Bethnal Green Museum, which, 
it seems, has to serve as a rubbish shoot for the 
South Kensington establishment. Some of the 
objects purchased are said to be ‘‘too bad” to be 
sent in circulation, though Preston and Edinburgh, 
it would appear, will receive almost anything with- 
out protest. Mr. Wallis, the director of the Bir- 
mingham Gallery, does, however, suggest that such 
Specimens have an educational value, as shocking 
examples of what to avoid. 

The Science Museum, though not perfect, is 





apparently in a very much more satisfactory con- 
dition. Both Captain Abney and General Festing 
are ‘‘savants ” as wellas ‘‘ sappers,” and, possibly, 
owing to their military status, are less interfered 
with by the head of the Department, who would 
naturally be in readier sympathy with brother- 
officers. In any case responsibility on this side of 
South Kensington is much more clearly defined. 
The very valuable and interesting collection of 
models there, is, however, in need of a thorough 
overhauling, and many specimens now of little 
interest from either an historical or scientific 
point of view, should be weeded out. Further, 
there is at present a great risk of fire. The ex- 
hibits are improperly housed, whilst the fire ar- 
rangements are under the control of the Royal 
Engineers, and the men living on the premises 
are held to increase the fire risk substantially. 
Not only that, but the system of hose couplings 
and fire hydrants in use does not correspond to the 
standards of the Metropolitan Fire Brigade ; and 
hence in case of a serious outbreak the latter 
would be hampered in rendering efficient assist- 
ance to the local staff. The Committee recommend 
that the latter should be totally abolished, and the 
care of the Museum transferred to the Metropolitan 
Fire Brigade as at the British Museum. 

However, the one clear fact brought out by the 
report is that a knowledge of drill is not necessarily 
accompanied by administrative ability of a high 
order, nor is cousinship to a General of Engineers 
an adequate substitute for a knowledge of history 
in dealing with national portraits. Complaints as 
to South Kensington in general have been rife for 
years, and we ourselves have on more than one 
occasion drawn attention to the peculiar system by 
which the examination papers in steam and — 
mechanics were set by a lawyer, having but a 
limited knowledge of practical engineering. A 
much-needed reform was introduced here two years 
ago, but whilst the chief post in the Department 
is held by the present occupier, eee confidence 
is likely to be withheld, as it has been in the past. 
The buildings on which the splendid collections at 
South Kensington are housed have long been a re- 
proach to the nation, but the distrust of the so- 
called ‘‘ South Kensington ring ” has been such as 
to prevent Parliament providing the funds for the 
erection of really adequate structures. That this 
distrust has rested on a basis only too substantial 
has been clearly established by the present inquiry. 





UNITED STATES BUREAU OF 
FOREIGN COMMERCE. 

In our last issue we directed attention to the 
report of the Departmental Committee of the 
Board of Trade which was appointed to consider 
the subject of the dissemination of commercial 
information, and to the proposed Commercial 
Intelligence Department. It will no doubt be of 
interest to our readers to know what is being done 
by the Government of the United States in the 
same direction. In July, 1897, what was formerly 
called the Bureau of Statistics had, by order of 
the Secretary of State, its name changed to the 
Bureau of Foreign Commerce, thus showing most 
distinctly that in future its main object would be 
the collection and publication of information having 
direct reference to foreign commerce. This is an 
evidence of the fact that the United States of 
America is becoming more and more a world power, 
both in trade and commerce ; and now that the war 
with Spain has been brought to a close, we may 
rest assured that its most marked result will be 
found to be that a great impetus has been given to 
the foreign trade of the United States,'‘and that in 
every part of the world the industrial products of 
the country will be found in direct and strong com- 
petition with those of other countries. ‘ We do not 
mention this fact either for the purpose of blaming 
the people of the United States, or complaining of 
the consequent increased competition with British 
manufactures ; we merely note what is the inevit- 
able outcome of the evolution which is going on. 
British manufacturers are not in the habit of seek- 
ing for favours, they only ask for a fair field. At 
the same time, they must recognise that if they are 
to hold their own in the commercial and industrial 
struggle which is going on, they must keep them- 
selves equipped with all the means of information 
and improvement which are within the reach of 
their competitors. 

The United States Bureau of Foreign Commerce 
issues a considerable number of publications all of 





which are of great use to those who are engaged in 
trade and industry. These publications, are: (1) 
Commercial Relations, being the annual reports of 
consular officers on the commerce, industries, navi- 
gation, &c., of their districts ; (2) Consular Reports, 
issued monthly, and containing miscellaneous re- 
ports from diplomatic and consular officers ; (3) 
Advance Sheets of Consular Reports, issued daily, 
except Sundays and legal holidays, for the conveni- 
ence of the newspaper press, commercial and 
manufacturing organisations, &c.; (4) Exports 
declared for the United States, issued quarterly, 
and containing the declared values of exports from 
the various consular districts to the United States 
for the preceding three months ; (5) Special Con- 
sular Reports, containing series of reports from 
consular officers on particular subjects, made in 
a to instructions from the Department. 

ome of these special reports are of great 
value, and form exhaustive treatises on the 
subjects with which they deal. The Depart- 
ment is very liberal in supplying them to those 
persons who are likely to make good use of them, 
or to those institutions which allow facilities 
for consultation by those who are interested in the 
subjects; and the consequence is that most of 
the editions of these publications have been 
exhausted, and the Department is therefore unable 
to supply copies. Of the monthly Consular 
Reports many numbers are exhausted, or so 
reduced that the Department is unable to accede 
to requests for copies, and is even anxious to receive 
back those numbers which the recipients do not 
care to retain. = : 

The reports of consular and diplomatic officers 
upon commerce and industries in foreign countries 
which are published by the Department are very 
often of a more detailed character than those 
published by the British Foreign Office, and there- 
fore more directly useful to merchants and manu- 
facturers ; and in order that they may be made 
available as soon as possible from the beginning of 
this year, they have been printed immediately 
after their receipt at the Department of State in 
the form of advance sheets, which means practic- 
ally their daily publication, so that the promptest 
and widest possible distribution of the information 
obtained may be available for the benefit of the 
mercantile and manufacturing interests of the 
United States. The daily edition is intended 
especially for the use of the newspaper press, which 
is thus enabled to obtain the reports in full with 
the least delay ; for the Boards of Trade, Chambers 
of Commerce, associations of exporters and manu- 
facturers, and other organised bodies engaged in 
the development of foreign commerce, and of 
individual firms especially interested in obtaining 
such data without loss of time. 

The chief of the Bureau, Mr. Frederick Emory, 
prides himself on the degree of progress which his 
Department has attained, and points out that it 
has excited the attention of the British Chambers 
of Commerce, and has elicited many complimentary 
expressions from leading financial, commercial, and 
industrial journals of Great Britain. In fact, it 
was in consequence of the action of the Associated 
Chambers of Commerce in directing attention to 
the work of the United States Government, that 
the Departmental Committee of the Board of Trade 
was appointed to consider the whole question ; and 
they showed that the difference in methods which 
were adopted by the United States Government 
were sufficient to explain the elements of superiorit 
of their system and commend it strongly to Britis 
bodies. 

Mr. Emory is of opinion that, if we take into 
consideration the fact that it is only within a recent 
period that American manufacturers ‘have: turned 
their attention seriously to the export trade, and 
that the consular officers have received the stimulus 
of such activity, supplemented by special instruc- 
tions from the Department of State, the results 
which have been attained are remarkable. They 
are such as, in his judgment, foreshadow a great 
future of usefulness for the diplomatic and consular 
representatives in extending the sales of every class 
of American goods, as well as of raw products, 
abroad. He adds that the average American is 
almost sure to have the business instinct well de- 
veloped, and added to this is a spirit of enterprise 
and an energy and dash which give hima great 
advantage in competition with the slower and more 
cautious traits of the average European. These 
are the qualities which he believes have given the 
consular service of the United States the superiority 
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so freely admitted by the best opinion in Great 
Britain. We will not enter into the discussion of 
these points, but we hope that in organising the 
new Commercial Intelligence Department, our Go- 
vernment will take care that the facilities of our 
merchants and manufacturers are not inferior to 
those of the United States. 








NOTES. 
ANOTHER NEw ELEMENT. 

Tue discovery of a new element, which has been 
named polonium, is announced in a recent com- 
munication by M. and Madame Curie to the Paris 
Académie des Sciences. The reasoning which led 
the discoverers to suspect the existence of this new 
body is of interest. Some time back M. H. Bec- 
querel drew attention to the fact that the salts of 
uranium had the property of emitting a radiation 
having properties very similar to the X rays. Thus 
they would impress a photographic plate, traverse 
materials opaque to ordinary light, and, further, 
make the air through which they passed a con- 
ductor of electricity. Further researches showed 
that uranium was not alone in emitting these radia- 
tions, as thorium and its compounds enjoy a similar 
property. Madame Curie further noted that cer- 
tain specimens of pitch-blende showed the property 
even more powerfully than uranium itself, and was 
thus led to suspect the presence of a new element. 
By an elaborate chemical investigation, M. and 
Madame Curie have now succeeded in isolating this 
body in the form of a sulphide. From a chemical 

oint of view the new element resembles bismuth, 
ut its radiating powers are said to be 400 times 
those of uranium. 


Tue Luiea-AFoTEN Ratiway. 

The revival of this important line, upon the first 
venture in connection with which so much English 
capital was lost, will no doubt lead to its speedy 
realisation, the Swedish State authorities having 
taken the matter in hand with much energy. There 
appears, however, to be divergent opinions as to 
the direction of the Gellivara-Kirunavaara section, 
for which there are both a western and an eastern 
line under discussion. The railway authorities 
are in favour, it would appear, of the former, 
whilst the Government has ordered a full survey of 
and report upon the eastern line. The latter 
passes tolerably close by the following iron or 
copper mines: mig ag, Mertainen, Taini- 
rova, Bergmassarien, Knosa Kielinen, Mattsmyrau, 
Leuiiinenée, Ylipiiiisnjaska, Wahoive, Ainasjérvi, 
and Altavara. It is naturally thought that the 
vicinity of these mines might materially increase 
the income of the railway, but this line meets, as 
already mentioned, with considerable opposition, 
which no doubt partly arises out of private inte- 
rests. The two large mining concerns, the Gelli- 
vara and the Suossavara-Kirnnavaara mining com- 
panies, do not appear to be materially interested in 
the one line or the other being preferred. The 
eastern line is some 4 miles longer than the 
western, but the natural conditions are not 
unfavourable, and there will be no greater gradient 
than 1 in 100, which, however, in one place lasts 
uninterruptedly for about 10 miles, but there would 
not be any carrying of ore up the gradient. As 
regards the section from Kirnnavaara to the 
Swedish-Norwegian irontier, there is really only 
one line proposed, going in a north-westerly direc- 
tion from Kirnnavaara to Torne Lake, where it 
makes a curve in order to follow, in an almost 
straight line, the south coast of this water to the 
frontier at Vassijaur. 


Tue Exxctro.ysis oF GoLtp CHLORIDE. 

In the ordinary process of D’Arcet the gold- 
silver alloy is renee with sulphuric acid, and the 
residue dissolved in agua -egia. From the result- 
ing solution the gold oy | be precipitated by means 
of ferrous sulphate, or, better, of ferrous chloride 
(Pettenkofer), or by electrolysis. The latter process 
has for some years been used by the Norddeutsche 
Affinerie, of Hamburg, whose chemist, Dr. E. 
Wohlwill, has published researches of great in- 
terest in the February and March issues of the 
Zeitschrift fiir Elektrochemie, 1898. It appears 
that the electric current will deposit gold from a 
neutral solution of Au Cl, or from a solution of 
AuCl,, HCl as obtained by evaporation of the 
solution in aqua regia, but will not dissolve the 
gold anode. This is all the more striking since 


gold anodes are dissolved, when hydrochloric acid 
or alkali chlorides are electrolysed even in dilute 


solutions, whilst platinum electrodes are not 
attacked under these conditions. The explanation 
which Wohlwill favours is that gold forms the com- 

und Au Cl,, which Hittorf first suggested, and 
is dissolved chiefly as such. Unless there is in the 
immediate neighbourhood of the anode a sufficient 
amount of hydrochloric acid at least to satisfy the 
equation Au + Cl, + HCl = Au Cl, H, no gold 
can pass into solution. In such cases chlorine is 
generated until more hydrochloric acid is added, 
when the evolution stops instantaneously. The 
quantity of hydrochloric acid necessary increases 
with rising current density. At a temperature of 
60 deg. or 70 deg. Cent. (140 deg. to 158 deg. Fahr.) 
little hydrochloric acid need be added, since the 
resistance of the bath is diminished, and the elec- 
trolysis proceeds regularly without any waste of 
that acid or the evolution of obnoxious vapours. 
Wohlwill adduces experimental evidencein support 
of the existence of that ion Au Cl,. The deposition 
of the gold is probably a secondary process. High 
current densities are admissible, and the electrodes 
may be close to one another. Wohlwill has applied 
3000 amperes per square metre. The baths in use 
at Hamburg, which refine 75 kilogrammes of gold 
in 24 hours, occupy an area of 6 square meters 
(about 64 square feet). The deposition of 3 kilo- 
grammes of gold requires currents of 50 amperes 
and 1 volt for 24 hours. The fineness of the result- 
ing gold varies between 999.8 and 1000. Platinum, 
which in itself is not soluble in hot hydrochloric 
acid, passes into solution when accompanying the 
gold, but is not redeposited on the cathode ; 
palladium behaves similarly; both can be pre- 
cipitated by means of ammonium chloride. Silver 
collects in the anode mud or in a trough sus- 
pended in the bath for that purpose. In one 
respect this electrolytic separation of gold is not 
satisfactory. The anode seems to disintegrate, and 
about one-tenth, occasionally a good deal more, 
of its bulk is found in the anode mud. But this 
gold which collects at the bottom of the vat is 
purer than the anode gold, and there can, hence, 
not be a simple disintegration. Wohlwill suggests 
that part of the gold is dissolved as protochloride 
Au Cl, which is decomposed again into gold and 
chloride. Copper with its cupro and cupri sul- 
phate offers an analogy. If the clear solution is 
withdrawn from the bath, metallic gold slowly 
settles from the solution for 24 hours and more. 
This solution penetrates in the bath to the cathode 
and hence more gold is deposited on the cathode 
than would correspond to the equivalent of gold. 
We have to deal with monovalent gold in Au Cl 
and trivalent gold in Au Cl,. The higher the cur- 
rent density the more of the latter compound and 
the less of the former will be formed. We may 
add that F. Kohlrausch has observed somewhat 
similar peculiarities when electrolysing platinum 
chloride. Under certain conditions no platinum 
was deposited, and any deposition of platinum 
again seemed to be a secondary process. Kohl- 
rausch further observed that the cathode curved 
itself to meet the current. This is, no doubt, due 
to an occlusion of hydrogen, which plays an im- 
portant part in galvanic iron, as we had occasion 
to point out in a previous note. 


DIFFICULTIES IN THE CoTTON-SPINNING INDUSTRY 
IN JAPAN. 


We have from time to time noted the progress 
which was being made in the cotton - spinning 
industry in Japan, chiefly because of the interest it 
would have to those of our readers who were con- 
nected with the industry in Lancashire. It must 
be admitted that the Japanese have shown not 
only great mechanical skill, but also considerable 
organising capacity. After the preliminary stages 
were passed, the industry seemed to be very 
prosperous, and large profits were made. It 
almost looked as if the cotton spinners in 
Japan were going to have an experience similar 
to those of leemaiees in the early days of the 
industry, but their period of prosperity has been 
much shorter. Already the industry is in a very 
ae condition, several mills have been 
obliged to cease work, and the shares of all have 
greatly depreciated. It is evident that there has 
been considerable over-production. From the 
latest published returns we learn that there are 
altogether 65 cotton-spinning mills in Japan, with 
a total number of working spindles amounting to 
773,738. The amount of yarn produced exceeded 
the immediate needs of the nation, while the 


the total quantity of yarn produced, some 80,000 
bales remained in the hands of the producers, and 
it is estimated that the surplus during the present 
year will be more than double that figure. It was 
of course expected that the surplus would be 
absorbed by China, but since the Shimonoseki 
Treaty secured to foreigners the privilege of 
engaging in manufactures in that country, Japanese 
yarns have had to compete with the products of 
the local mills. No doubt, both the home and the 
export trade will develop, but meantime mill. 
owners have gone ahead of the demand, and many 
of them are now in difficulties. Moreover, it seems 
that some of the large dividends which were 
formerly paid did not make sufficient allowance for 
depreciation of plant, and that an insufficient sum 
was put aside for equalizing dividends and meeting 
losses. The President of the Industrial Bank of 
Japan has been making inquiries into the matter as 
a preliminary to placing more capital at the disposal 
of the millowners, and he has addressed a series of 
queries to them, and some of the replies have 
been published in the vernacular press. It appears 
that out of about 330,000 yen required to start a 
mill of 10,000 spindles, 250,000 yen go to purchase 
machinery, 20,000 yen to buying land, and 60,000 
yen to erecting buildings. The life of the machi- 
nery is estimated at 20 years, during which time it 
loses two-thirds of its original value. A mill of 
10,000 spindles ought, therefore, to set aside from 
8000 to 9000 yen annually. As to the reserves for 
equalising dividends and meeting losses, no in- 
formation is given, and it seems as if many mills 
have been devoting the whole of their earnings to 
the payment of dividends, instead of making 
proper provision for wear and tear, and contin- 
gencies. The President of the Industrial Bank has 
been giving the millowners some sound advice on 
the subject, and insisting on some reforms, if they 
are to get any assistance from the Bank. He 
asserts that instead of endeavouring to place their 
business on a safe and permanent footing, many of 
the companies have thought only of paying big divi- 
dends and having their shares quoted at a high figure 
in the market. He, moreover, is of opinion that 
several of the companies are working on too small 
a scale, and he believes that by judicious amalga- 
mation, and re-organisation, they might be greatly 
improved. No doubt the result will be an increase 
of the tendency towards concentration, which is 
apparent not only in Japan but in all the industrial 
countries of the world. It is interesting to note 
that in all quarters of the globe the evolution of 
trade and industry is brought about by similar 
forces, and that the results are similar. The 
process is likely, however, to be hastened in Japan, 
and it ought to be studied as part of the industrial 
and economic changes which are taking place in the 
Far East. The Industrial Bank has agreed to 
make loans to the millowners on condition that 
they pledge themselves to lay aside 3 per cent. of 
their profits annually as a reserve to meet the wear 
and tear of the plant, and ; of the profits, after 
deduction the above sum as a reserve to meet losses. 
We shall note how this affects their dividends. 


_ LITERATURE. 


Ia Traction Electrique sur voies Ferrées. Par_ANDRE 
BionveL et F, Paut-Dusors. Paris: 1898. Librarie 
Polytechnic, Baudry et Cie., Editeurs. 

In view of the progress—slow it may be, but pro- 

gress nevertheless—which is now being effected in 

overcoming the absurd prejudices with which the 
introduction of electric traction for tram-lines has 
been viewed pretty generally by Englishmen of all 
classes, the almost monumental work compiled by 
Professor Blondel and M. Paul-Dubois, of the engi- 
neering department of the Paris Municipality, will 
possess a peculiar interest for our engineers and elec- 
tricians. The subject is treated of in two volumes, 
each extending to some 850 pages, and containing in 
the aggregate over 1000 illustrations. In most 
engineering subjects a competent man can pretty 
generally provide his own theory, and the ends of 
the practising engineer are best served by informa- 
tion as to those thousand-and-one details of con- 
struction and working, which in a way may be dull, 
trivial, and uninteresting individually, yet are 
essential to the smooth working of the whole line. 

In conformity with these views it will be found 

that ‘‘La Traction Electrique” is in no sense & 
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algebraic formulz where these afford the best means 
of elucidating particular “negy s of their subject. 
Graphic methods have also been largely adopted, 
and the numerous curves which have been plotted 
on the illustrative diagrams are of especial value in 
showing at a glance the relations between the diffe- 
rent factors to be considered. In the main, how- 
ever, the work consists of detailed descriptions of 
the many designs of motors, cars, trollies, c., 
which have been tried on this side of the Atlantic 
and on the other, and of acute criticisms of their 
defects and relative advantages in particular cases. 

We have, however, to protest against several cases 
of unacknowledged appropriation of matter from 
our columns. Thus in the case of the machine 
illustrated in vol. i., page 120, the engraving has 
been extracted from ENGINEERING. In other cases, 
though there is every evidence to show that the 
matter has been founded on the articles on Electric 
Traction contributed to our columns by Mr. Phillip 
Dawson, and that the engravings are slightly modi- 
fied copies of the same, it is difficult to bring the 
matter home; but the diagram, Fig. 167, page 195, 
vol. i., affords, conclusive example, as it con- 
tains an engraver’s error, which the authors have 
been careless enough to overlook. It may be some 
consolation to Mr. Dawson to note that the authors 
evidently consider his work so accurate, as to render 
it unnecessary for them to examine it carefully 
before ‘‘annexation,” but for the benefit of their 
readers we would advise the authors to add an 
erratum to the effect that on the straight line por- 
tions of the diagram, the words ‘‘ lente” and 
“rapide” should be interchanged. The authors, in 
short, seem to follow Mr. Atkins’ idea of Homer as 
set forth by Mr. Kipling : 

“ When ’Omer smote his blooming lyre, 
And made men songs by land and sea, 
Whatever he thought he might require, 
He went and took the same as me.” 

Ilowever piracy, judiciously accomplished, affects 
in no way the intrinsic value of the matter trans- 
ferred, and hence the work is none the less valu- 
able, because it is not in all cases original. 

Volume I. opens with a short historical résumé 
of the growth of electric traction both in Europe 
and America. Recognising that though initially 
Europe led the States in this matter, the authors 
point out that the peculiar conditions of life in 
American cities and the governing arrangements 
of the same, gave the projectors of electric 
traction enormous advantages as compared with 
their rivals on this side of the Atlantic, with the 
result that whilst in Europe only some 1400 
miles of line in all were operated by electricity 
in January, 1898, the total in the States a year 
previously had reached a figure over 10 times 
this; and was still very rapidly augmented. 
Amongst the conditions favouring this phenomenal 
growth we have in the first place the fact 
that the requisite powers to lay down new 
tram lines or street railways in the States rest 
entirely with the local authorities. There is no 
Board of Trade to be appealed to for powers 
to construct, or to make a final inspection 
of it before being opened for public traffic. 
The whole is settled entirely with the Corporation 
of the city involved, and matters are pushed 
forward so rapidly that the cars are sometimes 
Tunning within three months of the date of obtain- 
ing the “franchise.” Secondly, the system of 
uniform fares has also had a favourable influence on 
the spread of electric traction. The only factor 
then governing the distance at which it is desirable 
to live from the heart of a city, is the time needed 
to make the journey. With the introduction 
of electric traction higher speeds of transit became 
possible, and were at once adopted, thus leading to 
a substantial growth of suburban traftic. The 
same phenomenon was being exhibited here in the 
case of the Dublin electric line, which, until the 
unfortunate interference of the Board of Trade, 
was, by means of its speed and convenience, rapidly 
increasing the amount of suburban traffic. No 
doubt the Board of Trade when appealed to were 
obliged to enforce the law as it stood ; but their 
action has made a fresh grievance in Ireland, where 
people are less nervous as to their personal 
safety, and welcomed the higher speeds as a 
distinct boon. Our authors, we are glad to 
note, are very progressive in this matter, as they 
admit the desirability of speeds in open places of 
4s much as 30 kilometres (18? miles) per hour, 
and of 10 miles an hour inside cities. At Havre, 
it appears, speeds of 12} miles are allowed, the 





streets being there exceptionally wide, whilst at 
Dresden, according to our authors, a speed of 11 

miles an hour is permitted inside the town, an 

18? miles an hour outside it. In dealing with 
this question it must always be remembered that 
what may be a perfectly safe speed for a vehicle of 
one class might be very dangerous to the public in 
another. Thus a goods delivery van, such as are 
used by our great ‘‘universal providers,” is pro- 
bably much more dangerous to the public at a 
speed of 10 miles an hour than would be an elec- 
tric tramcar running at nearly as much again. In 
this latter case the vehicle follows a definite path, 
and has superior powers of making an emergency 
stop. 

In the chapters following the historical section 
already mentioned, the authors treat in great de- 
tail of the adaptation of electric motors to the 
purposes of traction. The mere fitting of the 
motor to the truck is a matter on which much 
ingenuity has been expended. Worm-gearing, as 
used by the late Mr. Reckenzaun, has been 
practically abandoned for this work, though it 
is still used and gives good efficiency in the 
case of electric lifts, so that it is possible 
that it may reappear. At one time the system of 
driving the axle direct, the armature being keyed 
thereon, was in favour; but, as our authors point 
out, there are many objections to it. For a given 
power the motor must necessarily be heavy, as the 
admissible speed is then comparatively small. At 
the same time, the axle must also carry direct the 
field-magnet castings without the intervention of 
springs, and hence the ‘‘ hammer blow” resulting 
from inequalities of the track is greatly augmented. 
With the single-reduction motor, now so generally 
favoured, it is possible to greatly reduce these 
shocks, which are detrimental alike to rail and 
motor. The more important of the arrangements 
devised to this end by various ingenious inventors 
are described in detail, numerous illustrations 
greatly assisting the letterpress. We note, how- 
ever, one little slip, in that the authors, describing 
Mr. Sperry’s ingenious system of driving both 
truck axles by a single motor through the interven- 
tion of bevel gearing, state that the latter must be 
cast, as the teeth cannot be accurately cut in a 
machine. This, of course, is quite erroneous, as 
there are three or four distinct types of bevel 
wheel-cutting machines which give theoretically 
perfect forms to the teeth, and in practice have 
proved most efficient. Following the question of 
the mounting of the motor on the truck, we have 
the attachment of the latter to the car body. On 
this much ingenuity has been expended in the 
effort to get a spring arrangement which will prove 
equally satisfactory under light and under heavy 
loads. At one time graduated springs were em- 
ployed, the spring becoming relatively stiffer as it 
closed up, but in present practice this system has 
been generally dinikenak in favour of multiple 
springs, of which some only come into action 
when the load exceeds a certain limit. A very 
large variety of trucks as designed by different 
makers will be found in the book before us, to- 
gether with a well-weighed estimate of their com- 
parative merits. 

The question of car bodies is next dealt with. 
With the old horse trams the length of the body 
never exceeded 16 ft. to 17 ft., but with some of 
the new electric cars it is 21 ft. or more for four- 
wheeled cars. With double-bogie cars these 
dimensions are much exceeded, but this great size 
is, however, objectionable for city work, as more 
time is required to empty or fill a car. In slack 
times, too, there is extra weight to be dragged 
round, so that there are now signs of a rever- 
sion in the States to more moderate dimensions. 
For interurban work, however, the large cars 
are still preferred. Stops are less numerous, 
and, of course, the wages’ bill is reduced, as 
compared with what would be required if more 
numerous smaller cars of equivalent total capacity 
were adopted. One feature of American practice 
which we would rather not see introduced here, is 
the loading of the car beyond its seating capacity. 
The lengths to which it has gone is well illustrated 
by the city ordinance of Brooklyn quoted by our 
authors, by which it is decreed that the cars shall 
not be overloaded more than 50 per cent. of the 
seating capacity. Where such overloading is per- 
mitted, there is little inducement to the companies 
to increase their rolling stock to its proper form, 
though, on the other hand, it doubtless renders 


certain lines remunerative which would otherwise | 





be financially impossible; so that the practice, 
objectionable as it may be, has nevertheless some- 
thing to be said in its favour. Very full details of 
American cars are given by our authors, and, as 
before said, the letterpress is not merely descrip- 
tive, a form of writing which requires no great 
capacity to execute, but critical, the special points 
to be attended to in constructing such cars being 
clearly set forth. European practice in this respect 
is also very fully dealt with, but this has, of course, 
been greatly influenced by American designs, 
modified to meet local by-laws and conditions. In 
Paris, for instance, there is a regulation which only 
permits of the cars being run in one direction, the 
entrance for engers being confined to one end 
of the car. Hence at the end of a run the car must 
be turned round. 

The question of light railways is separated from 
that of tram lines, the difference lying mainly 
in the fact that the road bed is distinct from the 
ordinary carriage way, though it may closely follow 
it. In the United Kingdom the best examples of 
this sort of line are, perhaps, to be found in the 
electric railways which have recently been opened 
in the Isle of Man. Metropolitan electric lines, 
whether underground or overhead, form another 
category, and appear to have originated here with 
the City and South London line ; but since then 
the system has been largely developed abroad, par- 
ticularly in Chicago. The question of heatin 
cars is one of some difficulty. In England 
we never trouble about warming in the case of 
tramcars, but in less temperate regions the 
matter must be attended to, and it becomes neces- 
sary to choose between different systems. The 
cheapest is certainly the stove, but the electric 
system is often the more convenient, and is thus 
adopted in spite of its costliness. Our authors go 
into the matter at considerable length, quoting 
largely from the results of American experience, 
which have shown that for a car seating 22 per- 
sons a temperature of 50 deg. Fahr. can be main- 
tained by an expenditure of two kilowatts per 
hour in moderate frosts, more than double the 
amount being needed in heavy frosts. Several of 
the radiators which have been fitted in connection 
are described in detail. 

Referring to the question of the safety guards, 
which have done much in diminishing the number 
of serious accidents in the States, the authors state 
that, after all, there is only one absolutely sure 
method of preventing accidents, viz., the employ- 
ment of an attentive and experienced staff, and the 
maintenance of the brakes in perfect order. This 
view is one to which we do not subscribe, as we 
have often heard it put forward as an excuse for 
not fitting safety appliances. The human machine 
is perhaps the least reliable of all automatic safety 
devices. We have known a colliery engineman, 
steady, sober, and attentive, do his work for years 
without making a single mistake, and then, in one 
instant of forgetfulness overwind his cage, and 
cause a bad wreck. In fact, in this very instance, 
the great reliability of the man was mentioned some 
weeks before the accident as an excuse for not 
fitting safety hooks, which we may add, were 
quickly adopted after the mischance. Hence we 
differ entirely from our authors in believing that 
immunity from accident can be secured by care in 
selecting the employés. Appoint careful and ex- 
perienced men by all means, but reinforce their 
vigilance by well-designed automatic safety devices, 
or bad accidents are inevitable. 
Electric traction has not been much used for 
main-line traflic, but nevertheless there are ex- 
amples, and the authors give a good description of 
the extremely powerful engines supplied by the 
General Electric Company for service on the Balti- 
more and Ohio Railroad (vide Dawson’s Electric 
Traction). Still greater prominence is given to M. 
Heilmann’s experiment, which, to say the least, is 
not regarded very sanguinely bymost locomotive 
superintendents. A variety of other electric loco- 
motives are also described in somedetail, and the re- 
mainder of Vol. I. consists of anumber of valuable 
appendices on the cost, construction, and working 
of electric lines, followed by ‘‘ Annexes” dealing 
partly with the design of motors, cars, and the like, 
with tables ofdimensions and prices takenfrom actual 
practice, andalso transcripts of the Board of Trade 
regulationsand other documents of a similar nature. 
In Volume II. special cases of electric traction are 
dealt with, in the first place, such as that at ex- 





tremely high speeds. The authors place the speed 
limit at some 155 miles per hour, beyond which they 
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state wheels of the ordinary type would be liable 

to burst under the centrifugal forces developed. 

The experiments made in 1889 by Messrs. Weems 

and Crosby are described, in which it is claimed 

that a speed of 115 miles per hour was reached. 

The more ambitious lightning express proposed by 

Mr. Behr is also described, and the details of con- 

struction fully illustrated (from our columns). 

Other systems, such as the Boynton bicycle rail- 

way, telepherage, also claim attention. Following 

this comes the, at present, more immediately in- 
teresting question of steep-grade electric lines, of 
which a number have been constructed both in 

Europe and America, and several of these are 

selected for detailed description. 

In the next section of the book the authors deal 
with the theory and practice of the design and 
working of electric motors both of the continuous 
current, and the three-phase alternating current 
types. Naturally, there is here not much new to 
be said, but the explanations are clear, and fully 
illustrated with drawings and diagrams. In this 
connection, the question of speed regulation is also 
dealt with, and the arrangements devised by 
different designers fully described. The testing 
instruments needed to maintain in order the electric 
plant next receive attention, this portion of the 
work being unusually complete. 

Following this comes a section in which the 
general question of tractive resistances is exhaus- 
tively treated. After discussing the experiments 
of Messrs. Crosby, Hagen, Desdouits, and others, 
the authors finally accept Newton’s assumption 
that the air resistance is proportional to the square 
of the speed. The influence of curvature and 
grade is, of course, fully set forth. This chapter 
must have cost much labour in its preparation, and 
possibly suffers somewhat from over refinement, 
still the adoption of the plan of putting stations on 
electric lines at summit levels with steep grades 
both ways, does necessitate a somewhat careful 
inquiry into the effects of gravitation acceleration 
and air resistances if reliable figures as to the 
power necessary for working the line are to be 
obtained. This ingenious idea of thus arranging 
stations is of very old date, having been sug- 
gested some 40 or 50 years ago, as a means of re- 
ducing the power needed in operation. Its adop- 
tion in the case of the London electric lines thus 
has a peculiar interest. This section concludes 
with a description of experiments showing the 
power expended in working electric lines actually 
in operation. 

The next chapter is headed ‘* Projet de Traction” 
and deals with the considerations affecting the 
actual design of line. French engineers in under- 
taking new work prepare a careful étude in which 
all the considerations affecting the design are 
minutely entered into, and this chapter is intended 
to assist in these preliminary studies. The pro- 
bable traffic of the line, the number of cars, cross- 
ing places, grades, &c., have all to be decided on, 
and the considerations affecting the final conclu- 
sions are here plainly set forth. 

An elaborate bibliography, which must prove a 
great convenience to engineers, concludes this ela- 
borate and very valuable work. 
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RAILWAY UNPUNCTUALITY. 
To THE Eprtor or ENGINEERING. 

Sir,—‘‘ A Reader,” in his letter last week on the subject 
of railway unpunctuality, states that the stand: of 
power in British locomotives has come ona level with that 
of American locomotives. He refers to such engines as the 
four-cylinder ones on the London and North-Western and 
South-Western Railways. It appears that the North-Wes- 
tern engine is a complete success, and I daresay it is very 

werful ; but I doubt its being quite on a par with the 

atest engines on the other side of the Atlantic. Now, 
as regards the South-Western engine, has it come up to 
expectations? If so, why has Drummond built a new 
class with two cylinders? I heard the other day that 
the ayy Sogn one took too long to get into speed. 
When it first came out I thought it would turn out to be 
one of the finest engines ever built. Iam not yet convinced 
that it is not. 

If there is an engine in this country that can reason- 
ably be compared with the Americans, I should think it 
was ‘‘No. 990,” on the Great Northern Railway. It looks 
as oe it meant business, both as regards power and 
8 , 

im understand why water-tubes are not fitted in 
modern fireboxes, as in the four-cylindered London and 
South-Western. The result in that locomotive, is a heat- 
ing surface of nearly 400 square feet in the firebox. And 
every square foot in the firebox is equal to three in the 


tubes. ¥ ‘ 
ours truly, 
=. Wan. 


26, Cedars-road, Clapham Common, 8S. W., 
August 6, 1898. 


To THE Eprror or ENGINEERING. 

Sir,—Your correspondent ‘*‘ A. L. T.,” page 111, is cor- 
rect in his opinion that I do not apply to traffic depart- 
ments for information upon locomotive subjects ; on the 
other hand, my information is derived from the loco- 
motive — and especially from my own notes 
and records. 

In reply to Mr. Acworth, page 183, the late Lord Chief 
Justice upon three occasions made the remarks I have 
quoted with reference to Rule No. 145a, the most im- 
portant occasion being at the trial of the driver and 
fireman in connection with the Hexthorpe accident. 

If a driver breaks Rule 145a and runs faster than booked, 
and a fatal accident takes place, of course the driver would 
(very a, be punished for manslaughter ; but if any 
official gave the driver an order to break the rule, most 
certainly the driver would not be to blame, but the 
official would. For this reason, officials never on any 
occasion instruct or require drivers to run faster than 
booked. 

For over 25 years I have been connected with the 
defence of engine-drivers in cases of accidents, and have 
therefore had very considerable we area as to the law 
on the subject and of the use of Rule 14a. 

Only two years ago, in the case of the Preston accident, 
I was able to ascertain that the drivers were not running 
faster than booked, and therefore the Jury did not return 
a verdict of manslaughter against them. 

Mr. Macdonald has stated that certain railways “expect 
their drivers to make up lost time,” but when I ask him 
for the name of any one company he declines (page 183) 
to give the information and refers to “‘six or seven” lines. 

his is no answer to my question; I ask for the name 
of one line, in order that } can have the matter fully in- 
vestigated. 

Rule 145a is of such vital importance to the drivers, that 
it is necessary that its meaning should be clearly known. 
The Board of Trade officials and the companies know it 
to have the construction placed upon it by the Judges at 


ssizes. 
Mr. Macdonald says, ‘‘His cry is for larger locomo- 
tives.” 
May I ask why he cries for larger engines? The pre- 
sent engines can do the work that is required of them, 
and if larger engines are necessary surely the locomotive 
superintendants of the various railways would know it, 
and if necessary would build such engines. As suggested 
by your correspondent ‘‘A.L.T.,” page 111, it seems to me 
that when a gentleman who is not a locomotive engineer 

ins to tell the locomotive superintendants of the great 
railways ‘‘how to build engines,” it is very much like 
discussing ‘‘ other people’s business.” Some of the finest 
locomotives in the world are to be found upon British 
railways, and certainly we can trust to our locomotive 
superintendants to build the engines that are necessary. 
am very much pleased to see that this summer the 
companies in many cases have given important trains 
more time to perform the journeys, and I trust this 
policy will be further followed, as it is the only way to 
overcome the delays which take place at stations and 
signals, 

Yours truly, 
CLEMENT E. Srretron, C.E. 
(of Leicester. ) 

Penrhos Beach, Holyhead, August 6, 1898. 





To THE EpirorR oF ENGINEERING. 
Str,—‘‘ A Reader” does not appear to have materially 
advanced his argument by quoting a few dimensions of 
an English and of an American engine, unless it is to be 
understood that large wheels and cylinders and high boiler 
pressure are necessities for meritinz the distinction of his 
superlatives; in which case the finest engines might 
readily be beaten by a design embodying an addi- 





tion of, say, 10 od cent. to the dimensions of these fea- 
tures ; though the result thus achieved may appear mag- 
nificent, it is emphatically not engineering. 

The broad fact is that for working express trains 


English locomotive superintendents commonly provide 
1200, sometimes 1400, and very exceptionally 1500 square 
feet of heating surface. Typical American express en. 
gines of equal nominal tractive power have 1800 to 2000 
square feet, and French four-cylinder compounds have 
1900 ft.; the reciprocating pee of the foreign engines 
are also more completel nced, with less vertical] 
disturbance per axle, enabling them to run smoothly at 
high speed with a moderate diameter. If the English 
engines are to do equal work, the boilers must be pressed 
harder, involving greater back pressure and increased 
wear and tear. 

No boiler has yet been designed which will yield, with 
economy in upkeep, more than 1 horse-power indicated 
in non-compound non-condensing engines, from every 
2 square feet of heating surface; English engines only 
approach this tour de force at the expense of frequent 
renewals and constant patching and re-staying. Certain 
railways use a standard boiler for express, slow passenger, 
and goods trains ; on express work the engines have to 
indicate 500 to 700 horse-power, whilst the goods engines 
rarely exceed half that power; the result, as might be 
foreseen, is that the firebox repairs are much heavier for 
the former class; the heavy expenditure thus entailed is 
accepted as normal, because trial of increased surfaces has 
not yet demonstrated the error of the assumption. 

English locomotives are generally admitted to be 
superior in appearance, but when considered as economical 
machines for the transportation of traffic with minimum 
outlay and expense, railway statistics point to the con- 
clusion that they are inferior to the more powerful engines 
employed elsewhere. 

It is satisfactory to hear that the punctuality of the 
Scotch trains has recently improved, as a friend of the 
writer had occasion to catch one of the principal trains at 
an intermediate station daily during the week ending 
July 30 last ; he found it never less than 45 minutes be- 
hind time. 

Yours, &c., 
B Fe be 





To THE EpiTor oF ENGINEERING. 

Sir,—If your correspondents interested in the above 
will look up The Engineer for August 27, 1897, they will 
find there a diagram sketch of a locomotive which will 
show that it is apparently possible to get a 5-ft. diameter 
boiler at 9 ft. centre from rails within the usual running 
dimensions of the English gauge. 

Two thousand and over, square feet of heating surface 
can be obtained with Serve tubes, and by using four cy- 
linders compounded after the Northern of France ar- 
rangement or of the Vauclain plan of the United States 
railways, an engine should be obtainable that would make 
nothing of 300 tons behind the tender. 

Mr. Rous Martin in recent articles in The Engineer has 
shown what splendid work can be done by such engines. 
I refer to the six-coupled bogie four-cylinder compounds 
on the Northern of aa and the Atlantic type on the 
Philadelphia and Atlantic City Railway. 

The Americans have for some time past shown us how 
to run express trains; are we going to allow the French to 
do likewise? Whether the American rolling stock re- 
quires less tractive effort than ours I cannot say, it would 
be interesting to find out what the South-Eastern Rail- 
way has to say on that point, that line, as far as I am 
aware, being the only railway company which has a com- 
plete American type of train running, vestibuled through- 
out, and with central buffers ; the latter, to my mind, a 
most important point, and without which long bogie stock 
becomes as hard to pull on curves3as any other ; lung four- 
wheeled double- suspended coaches of the Eastern of 
France type, will probably be much easicr to haul on 
curves with the ordinary buffers than long bogie coaches; 
and this, I believe, the Americans have seen long ago. 

Yours faithfully, 
F.C. Bovcnry Burcess, M.I. Mech. E. 








THE DESTRUCTION OF THE UNITED 
STATES BATTLESHIP ‘“ MAINE.” 
To THE Epitor OF ENGINEERING. " 
Srr,—In my letter in your issue of August 12, ‘‘an 
is printed for ‘‘no” in the second paragraph from the 
end. Itshould read: ‘“‘The water . . . looks also as if, 
when it ‘fell back into the crater,’ it would. . . press 
against the double bottom with no unusual force.” 
The fifth paragraph has had what should be the sixth 
joined to it, and the logic in them is thereby confused. 
The date of the letter was August 1, not “8” a8 
printed. It was dispatched by the post on the 2nd. 
Yours truly, 
Ham. Dawes CRIPPS. 
Newport, Mayo, August 13, 1898. 








FLASH POINT OF PETROLEUM. 
To THE EpiToR OF ENGINEERING. es, 

Str, — Perhaps one of the most important questions 1n 
which the engineering world is intimately concerned at 
the present moment, directly or indirectly, is that relat- 
ing to the control of the petroleum trade, concerning 
which the Select Committee on Petroleum has recently 
concluded its labours. The recommendations of the Com- 
mittee, as presented in the report to the House of Com- 
mons by the chairman, the Right Hon. Jesse Collings, 
have been clearly set forth in your journal. The whole 
issue seems to turn upon the desirability or otherwise of 
increasing the flash point to 100 deg. (‘‘ Abel Close Test”). 
Such a large increase in the flash point as 37 per cent. 
must necessarily increase the cost of petroleum to the 
consumer very considerably. Proof is wanting that the 





flash point is the chief danger. Inferior lamp reservoirs 
and delective wicks are responsible for not a few of the 
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accidents, if not actually for the bulk of them. The 
principal points requiring consideration are the proper 
restrictions and requirements for the storage of petro- 
leum. With so many gas works enriching gas with 
petroleum in some form or other, regulations regarding 
petroleum have, of course, me an important con- 
sideration for gas authorities. The increase of carburetted 
water gas plants has created a demand for petroleum 
which formerly did not exist. _ 

The extension of the penny-in-slot meters for small 
consumers, and the advantageous terms on which these 
are offered, is perhaps the best competitor for petroleum 
lamps. It is a question whether such dangerous urticles 
as lamps have proved to be in case of excitement should 
be allowed to be available for regular use, except under 
restrictions. Sts bs 

Undoubtedly the agitation was commenced with a 
view of bestowing an equivalent to a bounty on Scotch 
oil, the trade of which has been on a downward course 
for years. , , ae ‘ 

When the subject is considered impartially on its 
merits, and de-merits, it is very doubtful whether the pre- 
sent flash point is undesirable. Man! 

With the experiments in progress for the utilisation of 
liquid fuel for locomotives, the question of reducing the 
facilities for obtaining it becomes a serious one. 

The public was recently agitated concerning the exten- 
sions of carburetted water gas plants upon gas works. 
This bogey has been practically disposed of, and probably 
in a few years time the one alleging the various lamp ex- 
plosions to the flash point will also disappear, as many 
another has in the past. Increase the flash point to a 
maximum, and a drunken man in a fit of fury can at once 
neutralise all the provisions made for safety by using the 
lamp as a missile. 

The summary of the recommendations of the Select 
Committee on the subject, as published, appears to cover 
the whole of the important items involved. 

Epwarp A. HARMAN. 

Corporation Gas Works, Huddersfield, Aug. 15, 1898. 





ROYAL ENGINEERS. 
To THE EDITOR OF ENGINEERING. 

Str,—The hitches and difficulties at the War Office 
referred to by ‘‘ Royal Engineer Officer” consist in an 
accumulation of senior Royal Engineer officers in receipt 
of comfortable salaries ranging from 10007. to 2000 a year. 
Experience has shown that no amount of coaxing will 
induce.them to initiate reform which may reduce the 
fatness of these and other eo . held by the 
corps. Over and over again they have been begged to 
reform, but only one genuine attempt was made some 
years ago by the late Sir Lothian Nicholson, Inspector- 
General of Fortifications, Unfortunately his successor 
stepped in, squashed it, and begged H.R.H. the Duke of 
Cambridge for another chance for his officers, which was 
given, with the results depicted by ‘‘ Royal Engineer 

cer. 

_ There is only one way to alge about reform, and that 
is by courting public opinion through the press. This 
will bring about a Royal Commission, such as was held 
in 1862, ‘‘Royal Engineer Officer” is at present doing 
this, and let us hope he will not confine his efforts to the 
profession, but that he will raise the question in military 
and civil publications. Fellow officers have done so 
before him, and let him add to the effect already pro- 
duced. The feeling is growing, and he has only to oak 
to Truth, 11th inst., for a strong expression in the matter 
of foisting superfluous colonels of Royal Engineers on the 
Indian Government. The latter has only accepted them 
under specific order of the Secretary of State, and em- 
ployed them in subordinate positions, much to their 
disgust. ruth says, ‘‘ The real difficulty at the bottom 
of this question is, of course, the fact that the country 
possesses at present several hundred more Royal Engi- 
neer officers than there is any legitimate use for. Sooner 
or later this state of things will have to be drastically 
dealt with, and it is to be hoped that the whole organisa- 
tion of the Royal Engineers will be taken in hand at the 
same time.” It is of opinion that the whole position of 
the superfluous Royal Engineer officers cues be raised 
in Parliament in some way which will compel the autho- 
rities to deal with it, Cannot ‘‘ Royal Engineer Officer” 
induce military M.P.’s to do so? 

In another paragraph it refers to the report of the 

committee on the administration of the Science and Art 
Department, and is of opinion that the picturesque de- 
scription of Mr. John Burns, M.P., of the South Ken- 
sington establishment, ‘‘a jungle of jobbery and nest of 
nepotism,” is fully justified by the disclosures. This de- 
partment has been hitherto under the fostering care of 
the Royal Engineers, and is about to spew them forth 
along with their sapper artisans. 
Every day brings forth some discredit to the corps ; 
the latest is the want of water at Salisbury Plain: a 
matter apparently overlooked by the engineers, which 
will necessitate a complete change with regard to cavalry 
and artillery, and thus greatly reduce the scope of the 
present maneeuvres. The Press has waxed wrath over 
this muddling of the mnilitary experts. 

It is difficult to understand how a body of officers and 
gentlemen can calmly accept these sneers, and make no 
attempt to reform a system which brings about such 


disastrous results, 
I still differ from ‘ Royal Engineer Officer !” 
m. olunteers are distinct from the corps proper, and 
8) — remain so, receiving necessary instruction from 
officers and non-commissioned officers of the corps. The 
me must be root and branch, and the vicious system of 
r oyal En ineer Officers sitting in armchairs and quill- 
riving, wnilst civilians do the real work, must cease. 


Works, Ceylon, was vacant, the gentleman chosen to fill 
the appointment demurred at a reduction of salary ; he 
was informed several Royal Engineer officers would be 
ges to accept it in case he refused. This is uncommonly 
ike sweating ! 

There is no use theorising ; some satisfactory existing 
system must be looked for as an example. The Committee 
which inquired into the Decentralisation of War Office 
Business looked to the German Army. Colonel Grierson, 
R.A., Military Attaché at Berlin, gave evidence concern- 
ing the system of that army to the following effect. 
Each army corps is divided into two branches, the mili- 
tary branch and the intendant’s branch. The latter is 
non-combatant, and deals with finance, clothing, barracks, 
&e. Officers of engineers are confined to officering pioneer 
battalions and engineer troops, and matters connected with 
fortifications. ey have nothing to do with building 
barracks or keeping them in repair. ‘‘ Royal Engineer 
Officer” poe not require further experience for a 
military engineer than the German army does. Hitherto 
our system has produced an extraordinary abortion which 

rofesses to go anywhere and do etna rere: the possi- 

ility of accomplishing this has been instilled into his 
mind as a boy, and mes a mania as he grows older in 
the service. Some few well-balanced minds escape the 
contagion, and endeavour to rectify matters by writing 
to the Press, but they are — by the rest, who are 
either ‘‘mad, married, or methodist.” 

Some, like Major Scott-Moncrieff, put forward the plea 
of our extended empire as an excuse for the all-round 
military engineer, and dilate on the magnificence of the 
Royal Engineer ; but if we look both at home and abroad, 
we find all permanent works done by the civil engineer. 
It is patent that all work required of a modern military 
engineer in time of war can never be of a permanent 
character: then why train him as a specialist for perma- 
nent works which can be far better done by a civil expert ? 
Any such work must follow on all that already executed 
by the military engineer, and does not require a know- 
ledge of drill. At present civil engineers are surveying 
lines in the Indian frontier at considerable risk. To sum 
matters up, let ‘‘ Royal Engineer Officer ” and his like 
stick to military work, and civil engineers to civil work ; 
for it is absurd to say that the German army with military 
and civil engineers cannot go and do what Royal Engi- 
neers profess to do and do not do. Its system is as good 
a one as we can find: then let the Royal Engineers copy 
it, as it is copied by the rest of our army. 

‘** Royal Engineer Officer” means well, and I hope he 
will study the ;example I have put forward, admittedly 
the finest system the world has ever seen ; and, further, 
that he will advocate it amongst his brother officers and 
the public at large. 

EUREKA. 





To THE Eprtor OF ENGINEERING. 
Srr,—I have read some of the correspondence in your 
paper on this subject. Without flattering Teutonic 
vanity too much, we may probably give the Germans 
credit for knowing what they are doing and what they are 
=“ in military matters. ; : 
was talking about Royal Engineers the other day in 
and he told me a proverb they had concerning this matter 
which was certainly new to me : 
‘* Kin Pionier dass est ein Mann, 
Den Alles weis, doch gar nichts Kann.” 
Pionier in English means Royal Engineer. 


Yours very truly, 
Fas rst, &c. 





Natat Coaut.—Orders for bunker coal are coming freely 
to hand at Durban, and the Natal mines are kept hard at 
work in meeting the demand, which has averaged of late 
1000 tons per day. 





A Suicut DERAILMENT.—Owing to the signalman re- 
versing two levers by mistake, a passenger train, when 
starting from a passing = at the Tinahely station of 
the Dublin, Wicklow, and Wexford Railway Company on 
May 11, ran off the road at the safety points. All the 
wheels of the engine and the two leading wheels of the 
next vehicle left the rails, but no damage, ey. 
speaking, was done to the rolling stock, and of the five pas- 
sengers in the train, one only complained of slight injury. 
The driver started on seeing his signal off and then did 
not look out again, being engaged in instructing his fire- 
man, who was comparatively inexperienced. Colonel 
Addison points out that the man selected a very inoppor- 
tune moment for this, but at the same time he thinks he 
cannot be blamed ‘‘very severely” for what occurred. 
He recommends, however, the raising of the starting disc 
so that it may be better seen from the foot-plate. The 
train was running with a goods brake on this occasion 
instead of its regular passenger brake, so that the 

uard on noticing the error could only apply his hand- 

rake. This vehicle (the second from the engine) 
was not fitted with a continuous brake, or through 

ipes even, and so the nger rope Be eng were all 
Behind it, were cut off, as ards the brake, from the 
engine ; this being, as Colonel Addison points out, in 
direct contravention of the Act requiring all ger 
— = have : a — — for use 
throughout its whole length. It appears that passenger 
saliven this single-line branch are larly crossed | at 
Tinahely and at Aughrim, although these stations are 
fitted with goods loops only, this not being in accordance 
with the Board of Trade requirements. Further, the 
Inspecting Officer noticed that many of the rails on this 
branch appeared ‘‘to be very much worn, and should be 


Germany with a relative whois in the German Army, | T 


LAUNCHES AND TRIAL TRIPS. 


On the 2nd inst. Messrs, Gio. Ansaldo and Co., of 
Sestri yh: pe prensa = vemie, a steel screw (pas- 
senger and cargo) steamer o' register tonnage, 
whash they have built for the Navigazione Generale 
Italiana, Florio-Rubattino. Her principal dimensions 
are: Length over all, 321 ft. ; beam, 39 ft. ; depth, 25 ft. ; 
displacing 4600 tons. She is designed to carry 2750 tons 
deadweight. Her engines are of the ee 
type, with cylinders of 22} in., 37 in., and 59 in. in dia- 
meter by 40 in. stroke, and will develop 1600 horse-power. 
Her two boilers are 9 ft. 10 in. by 14 ft. 9 in. ; total 
heating surface, 4305 square feet; total grate surface, 
130 square feet; working pressure, 180 lb. per square 
inch. The hull is built entirely of steel, with cellular 
bottom for water ballast. The guaranteed s is 12} 
knots. The vessel has accommodation for 25 first-class, 
20 second-class, and 40 third-class rs, and is 
lighted throughout by electricity. e 8.3. Bosnia left 
the ways at 10.10 a.m., with pressure in her main boilers, 
and started on her preliminary trial trip about an hour 
later. She is a sister-ship to the Montenegro, launched 
from the same yard about two months ago, and to the 
Bulgaria, Serbia, and Rumania, now on the stocks. 
These five vessels have been specially ordered for a new 
line of steamers between Venice and the Danube ports, to 
be started next year. 





On Saturday, August 6, the new steel om steamer 
Rask, built by Lasevaago ee and Shipbuildin 
Company, Bergen, Norway, went on her trial trip, which 

roved most successful. The ship is built to the order of 

r. Joh. Thorsen, Haugesund, and is of the following 
dimensions: Length extreme, 235 ft.; breadth, 32 ft. ; 
depth moulded, 15ft. 8in. She is of 1012 registered tons. 
The engines are of the triple-expansion type of about 
560 indicated horse-power, and designed for an average 
speed of 104 knots. 


The trial trip of the steam ferry-boat Kronprins 
Frederik, built by the Elsinore Iron Shipbuilding and 
Engineering Company, Elsinore, Denmark, to the order 
of the Danish State Railways, took place on the 4th inst. 
in the Sound, and was considered very satisfactory. The 
vessel is built of steel to the highest class at Bureau 
Veritas, and hér dimensions are 177 ft. by 26 ft. by 12 ft. 
depth of hold. The engines are compound diagonal 
paddle engines fitted with surface condensers. 








On Friday, August 12, the steel screw steamer Arminza, 
built by Sir Raylton Dixon and Co., Cleveland Dock- 
yards, Middlesbrough, to the order of Sefior Ramon 
de la Sota, of Bilbao, was taken out to sea for her official 
trials. Her principal dimensions are: Length, 299 ft. ; 
beam, 42 ft.; depth moulded, 20 ft. 3in., and she has a 
deadweight carrying capacity of about 3500 tons on a 
light draught of water. Triple-expansion engines have 
been fitted by Messrs. Blair and Co., Limited, of Stock- 
ton-on-Tees, having cylinders 224 in., 364 in., and 60 in. 
in diameter, by 39 in. stroke, supplied with steam by two 
large single-ended boilers working at 160 lb, pressure. 


he trials were most successful. 
_On Saturday the torpedo-boat destroyer Cheerful, de- 
signed, built, and engined by Messrs. R. and W. Haw- 


thorn, Leslie, and Co., Limited, ran her trial off the Tyne, 
when a speed of 30.64 knots was attained on the mile 
course, and a speed of 30 knots for the three hours. The 
vibration was slight, and the steaming and manceuvring 
powers of the vessel and the a of the machinery 
were excellent. The dimensions of the Cheerful are 
200 ft. by 21 ft. by 12 ft. 6 in., and she is fitted with four 
boilers of the Thornycroft type. The officials present on 
behalf of the Admiralty were Messrs. G. M. y and 

, Laughrin. Mr. Jennings, R.N., who has Mm ap- 
pointed to the vessel, was also present. 





_ On Monday last the steamer Hiso left the shipbuild- 
ing yard of Messrs. Short Brothers for a trial trip, which 
proved in every way satisfactory. After adjusting con- 
passes a series of runs was made over the measured mile 
when a mean speed of 11 knots was attained. The vessel 
has been constructed of steel to the Det Norske Veritas 
rules for Mr. C. T. Boe, of Arendal. Her dimensions 
are: Length, 255 ft.; breadth, 36 ft.9 in.; and depth 
moulded, 20 ft. 4 in., with a deadweight carrying capacity 
of 2550 tons. Her engines are by Messrs. William Allan 
and Co., Limited, of Sunderland, the cylinders being 
19 in., 31 in., and 51 in. in diameter by 36 in. stroke, the 
working pressure 1601b. After the trial trip the vessel 
coeeal d to Archangel to load timber under the command 
of Captain Pedersen. 





CHICAGO AND NoRTH-WESTERN RAILROAD ComMPANY.— 
TheChicagoand North-Western Railroad Company showed 
good results in its financial year ending May 31, 1898. The 
increase of revenue established for the year was 5,073,318 
dols., of which 2,015,822 dols, was applied to additional 
allocations for the maintenance of track and roadway, 
bridges, buildings, and equipment. The number of new 
ties — Anglicé sleepers—put into the track in 1897-8 
was 2,635,816, as —— with 1,511,942 in 1896-7. 
The company added 31 new locomotives to its stock of 
“fae in 1897-8 at a cost of 316,889 dols.; none were 
poe oa 8 ns An expenditure of itor os dols. was 
made for general repairs to engines in as compared 
with 874,172 dols. In 1896-7. Of the new engines pur- 
chased in 1897-8 five were passenger engines, 15 freight 








Not long ago, when the post of Director of Public 





renewed with as little delay as possible.” 


engines, and 11 switching engines, 
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MISCELLANEA. 


THE electric ore-melting factory at Svartén, Lulia, is 
now completed ; it comprises two sets of electric plant of 
respectively 550 and 160 effective horse-power. The 
arrangements are understood to give great satisfaction. 


The Board of Trade have just confirmed an order 
authorising the working as a < railway of a part of 
the existing Carmyllie branch of the Dundee and 
Arbroath Joint Railway in the County of Forfar. 


The formation in Sweden of a central technical Govern- 
ment Department is under consideration and will no 
doubt shortly be realised. The Chamber of Commerce 
has been consulted and has reported in favour of such a 
Department being erected. 


The Board of Trade have recently confirmed an order 
authorising the construction of a light railway in the 
county of Wilts between Pewsey and Salisbury, subject, 
as regards the portion of railway proposed to be laid on 

roperty of the War Department, to the consent of the 
Goaunaty of State. 


The Board of Trade have received through the Secre- 
tary of State for Foreign Affairs a copy of the general 
rules and programme of an Exhibition of Electrical 
Appliances which is to be held at Como next year. This 
may be inspected on application to the Board of Trade 
any day between the hours of 11 a.m. and 4 p.m. 


Mr. Adolph Ostreicher, M.E., of Wickham Market, 
Suffolk, has sent us specimen copies of a series of drawings 
of standard bearings, brackets, and other millwrights’ 
work which he is now issuing. The drawings are excel- 
lently lithographed by Mr. F. R. Lange, of Brunswick. 
In each case a dimensioned nc gu, yg given of one parti- 
cular size of the article dealt with, and then the cor- 
responding dimensions for other sizes are obtained from 
diagonal scales. 


The Board of Trade have granted a further extension 
of time, under the provisions of the Railway and Canal 
Traffic Act, 1894, Section 1 (5) to December 31 next, 
within which traders who filed complaints at the Board 
of Trade prior to February, 1895, and who are anxious 
to claim damages against railway companies for matters 
relating to increases in railway rates, must lodge their 
claims with the Railway and Canal Commissioners. The 
Board of Trade have granted as many as 14 extensions of 
time, covering a period of nearly four years, and we 
understand that it is not proposed to grant any further 
extension. 

An ingenious method of regulating the vacuum in a 
Crookes tube in order to obtain the best conditions for 
X-ray work has been brought forward by M. P. Villard. 
To his tube he fixes a platinum branch. This metal like 
palladium has the property of being pervious to hydro- 
gen at a red heat. Hence to lower the vacuum, it is simply 
sufficient to heat this platinum branch in the flame of a 
Bunsen burner, when a certain proportion of the hydrogen 
of the coal gas will pass through the platinum into the 
tube. To improve the vacuum, a similar procedure is 
followed, but in this case the platinum is protected from 
direct contact with the flame by means of a metal muffle. 


A demonstration of the improved Darby land digger 
was given at the farm of Mr. J. W. Moss, Kelvedon, on 
Wednesday, August 11, ~ the directors of the Darby 
Land Digger Syndicate, Limited, of 6, Billiter-street, 
London, E.C. In the improved machine the spades are 
arranged along two sides of « triangle, the third side 
being the front of the machine. When being worked the 
machine is hauled by a light traction engine. A strip of 
land 11 ft. 6 in. wide is dug over at one operation, and 
the clods formed are stated to be small. It is claimed 
that the digging action results in much more satisfactory 
crops than does ploughing. 

The judges, Sir David Salomons, Bart., Mr. Boverton 
Redwood, Mr. 8S. B. Cottrell, Professor H. S. Hele- 
Shaw, and Mr. Henry H. West, who were appointed 
to award the prizes in connection with the trials of 
motor vehicles = heavy traffic held at Liverpool from 
May 24 to 27 last, have now arrived at their decision, 
and have unanimously awarded the first prize of 1002. 
to the Lancashire Steam Motor Company, Leyland 
(Vehicle No. V.); the second prize of 75/. to the Liquid 
Fuel Engineering Company, Limited, East Cowes, Isle 
of Wight (Vehicle No. I.); and the third prize of 50/. 
to the Steam Carriage and Wagon Com my. Limited, 
Chiswick (Vehicle No. IV.—four-wheeler). The judges’ 
full report on the trials is still in course of preparation 
and will be issued later in the year. 


The electric launch built for the Imperial Russian 
Ministry of Marine, of which we gave particulars in our 
issue of July 15 last, has now been shipped to Russia. At 
the final trial before — Grigorovitch (the Naval 
Attaché to the Imperial Rusiian Kmbassy), on July 13, 
neither the condition of wind nor sea were favourable, 
but the launch easily accomp‘ished her contract speed. 
At half speed, ins of 44 knots for 10 hours, as per con- 
tract, she gave a speed of 54 knots, which would have ap- 
parently lasted for 20 hours. Owing to want of time this 
exhaustive trial was not made, but the data obtained en- 
able the builders., viz., The Vril Launches, Limited, of 
19, Coleman-street, London, to guarantee 5§ knots for 15 
hours, or a total of about 80 knots, without exhausting 
the current in the storage batteries. 


The inefficiency of the harbour facilities at St. Peters- 
burg has been the subject of much and unfavourable 
comment of late. Great sums of money have been 
expended upon it, and still the loading and dischargin 
are carried out in the most unsatisfactory manner, an 


to deliver some 600 carriage loads of grain daily, the 

etersburg harbour has been unable to receive more than 
8bout one-third of that quantity per day ; the result being 
that the railway anole could neither get to the shoots 
nor to the quayside. The incapacity of the harbour for 
handling the requisite quantity is, to a great extent, 
owing to inferior and insufficient arrangements as to 
rails and cross-lines. There is altogether a lamentable 
want of system, and the steam cranes, which had been 
erected, have been again removed. 


The War Department have decided to abolish the posts 
of superintendents of the Royal Gun Factories, the Royal 
Laboratory, the Royal Carriage Department, and the 
Building Works Department at the Royal Arsenal. These 
posts have been filled for a long period of years by naval 
and military officers, and the work is now to devolve on 
civilian managers under the control of the Director- 
General of Ordnance Factories. The vacancy created by 
the retirement of Rear-Admiral J. Ingles, superintendent 
of the Royal Gun Factories, has not been filled up. An- 
other vacancy has just been created by the retirement, on 
half-pay, of Colonel M. T. Sale, C.M.G., superintendent 
of Building Works. A third vacancy will shortly occur 
by the appointment of Colonel E. Bainbridge, C.B., R.A 
(at present superintendent of the Royal Laboratory), to 
the head of a new department, to be called the designing 
branch—an amalgamation of all the drawing-offices of the 
Arsenal. The only post of superintendent left will be that 
of the Royal “ee ~~, at present filled by 
Lieut.-Colonel Sir 8S. Clarke, R.E., whose term of 
office will shortly expire. 


The important iron-mining industry of Elba entered on 
a new phase during the past year, in consequence of the 
mines having been le for a long period by the Govern- 
ment to the Chavalier Tonietti, who has proceeded to 
develop them and the foreign trade in iron ore with much 
energy and enterprise. The subject occupies a foremost 
place in the report of the British Consul in the island for 
the past year. Besides developing the mines, the lessee 
has reopened the foundry of Follonica, and is constructing 
other foundries. The iron and steel foundries of Piom- 
bino, as well as those of Terni and Liguria, have com- 
menced using Elban ore, and the Consul thinks that this 
activity must lead to the iron-bearing triangle formed by 
Piombino, Elba, and Follonica becoming one of the most 
important centres of the iron trade in Europe, and a 
formidable competitor in the Mediterranean markets. 
He hopes that the consequent prosperity and tranquillity 
may revive in the Elbans their old love of the sea and of 
maritime enterprise. The export of iron ore during the 
past year was 208,975 tons, of which Great Britain took 
145,835 and Germany nearly 60,000 tons, the vessels 
employed in the trade being mostly British. It is 
anticipated that the export will be about 250,000 tons 
yearly. 

A Blue Book has been issued containing returns of 
accidents and casualties, as reported to the Board of 
Trade by the several railway companies in the United 
Kingdom during the three months ended March 31, 
1898, together with reports of the inspecting officers of 
the Railway Department to the Board of Trade on certain 
accidents which were inquired into. Accidents to trains, 
rolling stock, and permanent way caused the death of 
eight passengers and three railway servants, while 65 
passengers and 22 railway servants were injured. The 
totals for the corresponding period in 1897 were eight 
killed and 144 injured. There were reported during the 
three months five collisions between nger trains or 
parts of passenger trains, nine collisions between 
senger trains and goods or mineral trains and light engines, 
nine collisions between goods trains, parts of goods 
trains and light engines, six collisions between trains and 
buffer stops, of which three were caused by trains running 
into stations or sidings at too high a speed; 140 persons 
were killed and 365 were injured by accidents other than 
accidents to trains, rolling stock, permanent way, includ- 
ing accidents from their own want of caution or miscon- 
duct ; 65 persons were killed and 36 injured when tres- 
passing on railways; 20 persons committed suicide, and 
six persons were injured while apparently attempting to 
commit suicide. During the three months 119 servants 
of companies or contractors were reported as having been 
killed, and 954 injured. Altogether the number of persons 
killed and injured on railways in the course of public 
traffic during the three months was 270 killed and 1406 in- 
jured, as compared with 292 killed and 1543 injured in the 
corresponding period last year. 





BELGIAN Coat Exports.—The exports of coal from Bel- 
gium in the first six months of this year were 1,827,013 
tons, as compared with 1,964,254 tons in the corresponding 
six months of 1897. The exports of coal from Saleem to 
France in the first half of this year were 1,288,583 tons, 
as compared with 1,415,505 tons; those to the Luxem- 
bourg 144,880 tons, as compared with 142,234 tons ; those 
to the Low Countries 148,887 tons, as compared with 
158,366 tons; and those to Germany 80,608 tons, as com- 
pared with 103,835 tons. 





AMERICAN MACHINERY FoR Lonpon.—The Westing- 
house esy  oae and the Westinghouse Electric and Manu- 
facturing Company of East Pittsburg, recently invited 500 
business men and engineers of Pittsburg to inspect at 
their works some la engines and generators which 
are about to be shipped to London. Three of the engines 
are of 2000 horse-power, and will be directly connected 
with Westinghouse generators, each of 2000 horse-power. 
The engines and generators are for the Metropolitan 





steamers often have to wait a — time for their turn. 
Whilst the Rybinsk and Nicolayeff Railway has been able 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 12, 

PEACE prospects have stimulated the iron trade, 
Remarkable as it appears, there is a hardening ten. 
dency in Bessemer pig, and an actual advance in low 
phosphorus. Steel companies are now coming into 
the market for pig. Another general buying move. 
ment is setting in for Southern irons. Large lots of 
sheet bars have sold, and a strong movement in 
billets must be the outcome of current developments, 
Billets are 14.50 dols. at maker’s mill. Large orders 
for rods are being placed, and the demand for mer- 
chant bars, especially in Western markets, has given 
millmen encouragement. Car builders cover promptly 
after closing a car-building contract. Despite the 
great rush for plates and shapes, the Midsummer de- 
mand is very great, and new enterprises opening up 
appear to point to higher prices, though there is, as 
yet, nothing said on this point outside of small and 
unimportant orders for quick delivery. Bridge com- 
panies have bought largely. Big orders have been 
booked for pipe for gas and oil lines, and orders now 
ending call for about 200 miles of pipe. Three. 
ourths of the output of some of the large Southern 
pig-iron companies are sold for from six to eight 
months ah The markets are gradually working 
into a condition where that class of buyers who must 
have iron or steel on short notice will have to pay 
more for it. A 24,000-ton order for rails, to be de- 
livered in Mexico, is being figured on, but the de- 
liveries will be extended over three years. Last 
week’s reported steel-rail orders were for 12,000 tons, 
Coke is active. Railroad earnings are favourable, 
Large crops and favourable export probabilities are 
creating buoyant anticipations in stock circles, 





HYDRAULIC BAR-CUTTING MACHINE. 

THE illustration on the opposite page represents one 
of Cameron and Snape’s patent hydraulic machines for 
cutting channel bars, angles, bulb-angles, and other 
sections of rolled iron, constructed by Mr. John 
Cameron, Oldfield-road Iron Works, Salford, for 
Messrs. Harland and Wolff, Shipbuilders, Belfast. 
This machine will cut any size of channel section from 
5in. by 24 in. by 24 in., to 12 in. by 4 in. by 4 in, 
angles up to 6 in. by 6 in., or bulb-angles up to 12 in. 
by 4 in. without changing knives; and 4 having 
suitable bottom knives, Z-sections, T-beams, and J- 
beams can be cut. The operation of cutting the bars 
without altering the section, which constitutes the 
characteristic feature of this machine, is effected by 
making the upper shear blade with the cutting edges 
inclined to each other, and terminating in a projec- 
tion which acts as a punch, thus making a hole or 
slot in the web of the bar, the inclined faces of the 
blade continuing to descend until the bar is com- 
pletely severed. The bar is supported externally by 
a pair of shear blades, on each of the three sides, 
The double set of blades is placed: with their 
edges parallel so as to form a die, into which the 
burrs are forced by the upper blade, it will be seen by 


pas-/ this arrangement the bar is supported on both sides 


of the upper or cutting blade, thereby preventing 
distortion. 

A burr about 13 in. thick and the whole width of 
the bar is removed at each cut, leaving the surfaces of 
both pieces of the bar cleanly cut. 

The side blades are carried by slides adjusted with 
right and left-hand screws to suit various widths of 
channel bars or other sections. The machine is fitted 
with two strong cylinders and rams, the large one 
for performing the shearing or downward stroke, and 
the smaller one for the return stroke. 

The cylinders are supported by four steel pillars, 
which are firmly secured to the body casting. The 
main ram and also the drawback ram have ordinary 
glands and stuffing-boxes arranged for hemp or other 
simple packing. The machine is worked by a valve of 
the piston type, placed within easy reach of the 
operator. 








A Gicantic Giopr.—M. Elisée Reclus, the celebrated 
geographer, has prepared plans for a gigantic model of 
the earth, which is to form one of the special features of 
the Paris Exhibition of 1900. The globe will be on a scale 
of 8 miles to an inch, this being the smallest-sized sphere 
on which it would be possible to show, correct to scale, 
the depth of every river and the height of every hill on 
the earth’s surface. The globe will measure about 84 ft. 
in diameter. 





CanapDIAN Natura. Gas.—The Canadian Government 
has decided not to prohibit the exportation of natural gas 
to Detroit and Buffalo from the x and Welland gas- 
fields in Ontario, as was strongly urged by the inhabi- 
tants of that region. The construction of new conduits 
from Sandwich, Ontario, to Detroit, Michigan, will be 
permitted ; but such restriction will be imposed as to the 
quantity of the output and the prices charged to local 
consumers as will remove the danger of a depletion of the 





Electric Supply Company, and one complete generator 
has already oo shipped, 


gasfields. 
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HYDRAULIC BAR-CUTTING MACHINE. 


CONSTRUCTED BY 
(For Description, 


MR. 


JOHN CAMERON, SALFORD. 


see opposite Page.) 

















INDUSTRIAL NOTES. 


THE session of Parliament which closed its sittings 
on Friday last, August 12, was almost barren as re- 
gards labour questions. No purely labour Bill was 
passed and added to the Statute Book, and the debates 
on labour questions were almost devoid of permanent 
results. In the matter of compulsory benefit society 
clubs an inquiry will take place in some form, with a 
view to legislation. As regards lead-poisoning, doubt- 
less the Factory Acts will be amended next. session. 
and meanwhile greater care will have to be exercised 
if the employers are to avoid the legal pressure now in 
the power of factory inspectors. Old age pensions 
have been relegated to the future, near, or distant, 
very little progress having been made in regard 
thereto in any respect. The eight hours’ question had 
not a look in, not evenin the shape of the Mines Eight 
Hours Bill, nor could the miners get a chance with | 
their Mines Regulation Amendment Bill. The dis- | 
cussions promoted out of doors, and the questions put 
to Ministers inside the House, respecting the dismirsal | 
of men at the Portsmouth Dockyard, ended in smoke, 
for nothing was really done to reinstate the discharged 
men. Postmen’s grievances, and the complaints of | 
the Government workers in the “ labouring class ” of ' 











heing underpaid, in many instances the wages being 
less than the ‘‘ Dockers’ tanner,” that is 6d. per 
hour, have not been redressed though the matters 
were discussed ‘‘ in supply.” From the purely labour 
point of view, therefore, the session has been unusually 
quiet ; and yet it was not a busy session. Either 
the labour party have been slow, or the wrongs of 
labour have become fewer, or the interest in such 
questions has somewhat subsided ; perhaps all three 
have contributed to the result. 


The wide-spreading effects of the coal dispute in 
South Wales are strikingly indicated in the report 
presented at the half-yearly meeting of the Great 
Western Railway Company held on the 11th inst. 
After pointing out that there was a big increase in the 
passenger traffic (third class), the report goes on to 
state that there was a decrease of 138,172/. in the 
receipts for the carriage of minerals, causing a net 
falling off in revenue of 60,3971. The noble chairman, 
Lord Cawdor, said that it was the worst statement 
that had been laid before them for years, and the real 
fact was that it was due to the coal strike in South 
Wales. He further said that the loss referred to of 
138,172/. in mineral traffic was not the only loss 
sustiined by the strike; he really could not estimate 








what it had cost them, and the worst of it was that the 
strike has not even now ended, though far into another 
quarter of the second half of the year. When facts 
like these come out, the public get to learn something 
of the cost of labour disputes, and begin to feel that 
efforts should be made to avert them, or to settle 
them when they occur. There is another side to this 
question, for the Great Northern Railway has bene- 
fitted to the extent of 35,783/. by the increase in the 
coal traffic. This shows that the traffic has been 
diverted—the coals were required for use, and they 
have been supplied from other coalfields than those in 
South Wales and Monmouthshire. But this partial 
recovery by another company does not in the least 
degree neutralise the fact that great losses have been 
incurred by those not parties to the dispute, and such 
losses have been sustained by a vast variety of other 
interests than the shareholders in railways, to say 
nothing of the losses to the coalowners and to the 
miners thrown idle for so many months. When the 
full measure of all such losses is realised, then an 
attempt will be made to seriously deal with labour 
arbitrations. 


The report of the Ironfounders for August is very 
encouraging, trade still continues good being the state- 
ment all through. In one case in the detailed reports 
the description is ‘‘very bad,” but this is at Cardiff where 
the coal strike is felt so acutely, and even there only 
10 were out of work in the entire branch of 67 members. 
The total number on the funds was 1597; last month, 
1652; decrease, 55. This decrease is mostly in the 
number on the sick list, which was reduced by 95, and 
by 13 on superannuation allowance. There was an in- 
crease of 10 on donation, due to the coal dispute, 
of four on travel, and of 39 on dispute benefit, the 
total on dispute being 52 at date of report, August 3. 
The total number of members was 16,890, and the 
weekly expenditure on all benefits was 488/. 1s. 8d. or 
a trifle under 7d. per member per week. Consequently 
the funds are increasing, the total balance being 
56,1787. 18s. 6d., increase in the month 3299/. 10s. 1ld. 
The increase of the investments on behalf of the super- 
annuation fund goes on, a further sum having been 
invested in the Bournemouth Corporation stock at 3 
per cent. For this purpose some balance has been 
withdrawn from the Post Office Savings Banks in con- 
sequence of the further restriction imposed on societies. 
The members have voted for federation by the small 
majority of 42. The total votes cast were—for the 
congress scheme, 2052, against, 2010; so that only 
4062 voted out of 16,890 members. This does not show 
any great interest in the question one way or the 
other. Advances in wages have been conceded in the 
Birkenhead and Liverpool districts of 1s. per week, and 
at Walsingham of the same amount. On the north- 
east coast the advance of ls. per week in time wages 
and 24 per cent. on piece rates was arranged by negotia- 
tion through the Conciliation Board, and applies to 10 
large centres, employing 1868 members of the union, 
besides non-members, in the districts affected. 


The report of the Amalgamated Society of Car- 
penters and Joiners for the current month is of a most 
encouraging description. Out of a total of 54,671 
members, only 381 were on donation benefit, and of 
these 183 were in branches outside the United King- 
dom, leaving only 198 unemployed in the United 
Kingdom ; and this, too, with wages movements in 
many towns. There were 932 on the sick list in all 
the branches, and 667 on superannuation benefit. 
Such a run of good trade seldom falls to the lot of any 
union, and the Carpenters and Joiners seem to be 
more fortunate than others, or the members of the 
union are exceptionally good and sober craftsmen. 
The report states that the lock-out at Newport, after 
lasting 13 weeks, has terminated on the basis of a 
compromise favourable to the men. The dispute at 
Bristol has been amicably settled by conciliation under 
the Board of Trade, with ls. per week advance, and 
an amended code of working rules. In all the ship- 
yards of the Tyne, the Tees, and the Wear, ls. 6d. 
per week has wed conceded, advances being also 
given to other trades. At Hebden Bridge a concession 
of 4d. per hour has been made, but the men are still 
out at York and Bishop Auckland. The society will 
be represented at the Trades Congress by 16 delegates, 
15 ducied, and the general secretary. The total 
balance in hand, exclusive of property, was, at the 
end of the last quarter, 148,500/. 15s. 7d., showing an 
increase of 34,000/. since the same date last year, not- 
withstanding the large grants to the engineers and 
other bodies on strike, and the expenditure in raising 
the wages of members in various parts of the United 
Kingdom. The votes of members have been taken 
with respect to insisting upon the weekly payment of 
wages on the Clyde, with power to enforce the same 
by a strike, when the votes were—in favour, 9978; 
against, 1577; majority for, 8401. But this does not 
necessarily mean that there will be a strike, for the 
matter will be dealt with by the Federation, and all 
the societies will have to agree before ceasing work. 
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The report of the Boilermakers and Iron Ship- 
builders is most encouraging from the point of view 
of employment, and also of concessions in the shape 
of wages advances and other benefits and advan- 
tages. The total number of members on the funds 
was 3187, last month 3107, increase 80. Singularly 
enough, there was a decrease on the sick fund of 39, 
on superannuation of two, and on donation of only one ; 
but there was an increase of 115 of members signing 
the vacant book, and of seven cards granted. With 
reference to the increase of members signing the 
vacant book, the Council says: ‘‘ We have no hesita- 
tion in saying that this should not be.” As if to 
accentuate this verdict attention is called to the 
activity on the Clyde—builders are taxed to the 
utmost, and there is difficulty in placing orders for 
anything like early delivery. The demand for small 
boats is greater than was ever known before ; one 
leading firm was asked to tender for boats for 10 
steamers, but they could not even look at the specifica- 
tion, and declined. The wages movement has been, on 
the whole, very satisfactory. The negotiations have 
had to be made with two sets of firms—shipbuilders, 
and for boiler shops and bridge yards, &c., with engi- 
— employers. The former ‘‘conceded advances 
ungrudgingly,’’ and the latter have followed suit ‘“‘most 
commendably !” Barrow fell into line with the north- 
east coast; the Leeds employers gave Is. per week, 
and another 1s. to be given at the end of the year. 
The rates paid on time and piece-work are the highest 
yet acer | on the north-east coast, some being 1s. 6d. 

r week, others Is. per week above the highest 

fore attained. The Manchester employers and 
those in the large surrounding districts have been 
approached, but matters have not yet ripened for 
taking action. It is not anticipated that there will 
be any serious difficulty with the chief Lancashire 
firms, 





Perhaps the greatest triumph yet achieved in the 
labour world has been accomplished by Mr. George 
Livesey, the enterprising managing-director of the 
South Metropolitan Gas Company. In consequence 
of a great strike at the company’s works a few years 
ago, Mr. “peg | instituted a system of profit-sharing, 
intimating at the time, or very shortly afterwards, 
that he hoped the men would acquire sufficient joint 
capital to enable one or two of the workmen to be 
elected on the board. The idea at the time seemed 
too vast and far distant to be seriously discussed, but 
it is now an accomplished fact. The mere fact of the 
election of two labour representatives on the board 
speaks well for the success of the profit-sharing 
scheme. It cannot be supposed that all Mr. Livesey’s 
co-directors were equally enthusiastic for such a re- 
sult; it would not be natural that they should be. 
They had to be convinced, and the conviction has 
been so complete that the election of two labour repre- 
sentatives seems to have been unanimous. This is the 
largest concern in which the principle has been tried ; 
its success will tempt other captains of industries to 
do likewise. In this way some of the difficulties of 
labour may be overcome. It is a purely voluntary 
submission on the part of capital and labour to the 
principle of mutual co-operation for mutual advantage, 
each receiving a fair share of the results of such com- 
bined action. If it be found that capital gets a better, 
safer, and more permanent return in the shape of 
interest or profit, and yet that labour not only gets 
fair wages but a bonus on its earnings, we may 
sure that such a system will grow, and expand in 
various directions. 





Employment in the engineering trades throughout 
Lancashire continues to be at least fairly good, in most 
cases it would be accurate to say very good. In some 
branches there is heard the complaint of a slackening 
off in the weight of new work coming forward, but 
this is mostly among loom-makers, but the general 
activity in trade is not thereby affected. For the 
most part the engineering establishments have quite 
enough orders on hand to carry them well into next 
year. This is especially the case in respect of machine- 
tool makers, both light and heavy ; both locomotive 
and stationary engine builders, boilermakers, -iron- 
founders, and machinists, except, perhaps, loom- 
makers. Moreover, the state of the iron market shows 
no falling off; on the contrary, there have been indica- 
tions of increased activity. The finished iron trade is 
so busy that makers have resolved to impose condi- 
tions in cases of small purchases from stock, and to 
charge extra on very small lots. The steel trade is so 
brisk that makers are unable to offer any for sale, and 
do not care to quote. 





Business in the Wolverhampton district has been 
rather quiet, by reason of the fact that the bulk of 
orders for present supplies of finished iron have been 
given out. But makers’ books are well filled, and em- 
ployment is good in all branches. Merchants and 


consumers are alike pressing for deliveries, for con- 
sumption keeps pace with production. Otherwise than 
for current supplies on contracts already on hand 


buying is chiefly confined to small lots. Pig iron is 
still scarce, the whole output of the furnaces not being 
equal to the demand. There is, at the same time, a 
diminished supply of Spanish and American ore, 
which helps to keep up prices. The quotations for 
finished iron have not varied since quarter-day, but 
they are very firm by reason of the advance on 
puddlers and millmen’s wages. The sheet trade con- 
tinues dull owing to competition and to a diminished 
demand through the Americo-Spanish war. The 
steel trade continues very active in all departments, 
the demand being good for blooms, billets, sheets, 
and bars, the quarter-day prices being well maintained 
in all cases. ‘The engineering and allied trades, and 
also most of the hardware trades, both light and 
heavy, are well employed ; it is the exception for any 
branch to be so slack as to have any number of un- 
employed. There are no serious labour disputes in 
the district. 


In the Birmingham district a fair amount of busi- 
ness has been put through, but pig iron is scarce, and 
smelters decline to quote for forward deliveries beyond 
the end of this month, except at an advance above 
the current rates. An improved inquiry for black 
sheets for galvanising purposes has sprung up, and 
also for agricultural purposes. Steel is in good de- 
mand, of all kinds and qualities. The local trades— 
engineering, hardware, and the lighter metal trades 
—are fairly well employed in most cases, and the 
general outlook is very good. There are no serious 
labour troubles in the district, nor are there any pend- 
ing likely to cause any stoppage of work. 





The coal dispute in South Wales dragged along so 
that at the close of last week there was still the dead- 
lock, a non-possumus, so to speak. But there is a rift. 
Mr. Brau, the miners’ agent, who has all along fought 
against the scale, and is the opponent of Mr. 
Abraham, M.P. (‘‘Mabon”), has suggested going in 
for an advance pure and simple, to continue over three 
years. But in that proposal he makes no step to 
approach the employers on the subject of a sliding 
scale. The fight has now really drifted into a con- 
test of scale or no scale, terms and conditions being 
left out of the reckoning. If there is to be a pro- 
longed fight against the scale or any scale, then the posi- 
tion ought to be defined. For some 23 years the scale 
has been in operation, and on the whole it has been 
regarded as fairly successful. Why not revise the 
scale and then see if the revision finds favour? Mean- 
while the poverty and suffering have been and still 
are very great. Money is coming in, even faster 
than it was, but the army to keep is so vast that 
no ordinary commissariat could find food to keep 
the whole in health. 





The wages question on the north-east coast, between 
the Boilermakers and Iron Shipbuilders’ Union and 
the employing shipbuilders, was successfully dealt with 
and arranged at a conference in the early part of last 
week. The employers conceded 1s. 6d. per week ad- 
vance to time workers, and 5 per cent. advance on 
ene rates, the increase to take effect immediately. 

he conference also dealt with and arranged terms as 
to overtime and some other matters. 





The Scotch iron and steel masters have agreed to 
advance the rates of puddlers 3d. per ton, and mill- 
men 24 per cent. in wages owing to the improved 

rices of material. In this matter the employers are 
ollowing the lead of the Midlands, and not waiting 
for the accountants’ certificate. 





The ironfounders in the Sheffield district are seeking 
an advance of 2s. per week, bringing the minimum up to 
40s. per week ; the employers seem inclined to resist 
the demand. But trade is good ; all the moulders are 
in work, and there are no surplus hands in the dis- 
trict. The employers state that work will be slack in 
a few weeks’ time, though it is brisk now; but the 
men seem disposed to stick to their guns. If a strike 
should take place, it will disarrange a number of other 
branches of trade—engineering and otherwise. 





THE EFFICIENCY OF BICYCLES. 
By Pror. R. C. CARPENTER. 


THE term efficiency is used in this sense as referring to 
that —— of the total power applied at the pedals 
which is useful in propulsion ; thus, for instance, if the 
bicycle under certain conditions has an efficiency of 90 
per cent., it is to be understood that 90 per cent. of the 
power applied to the pedals is useful in propulsion, and 
the remaining 10 per cent. is required to overcome the 
friction of the various parts of the machine. It will also 
be understood that a bicycle with 100 per cent. efficiency is 
one that can be operated without loss of power in 
friction. 

In connection with the measurement of power, the 
term foot-pounds is used, its signification being the work 
done in moving a weight of 11b. through a_height 
of 1 ft. e term horse-power, which is much used 
in measurement of the rate of work, signifies the applica- 





tion of 33,000 foot-pounds per minute. There is no con- 











ventional value adopted as the unit of a man-power, but 
numerous experiments have been mide to determine the 
amount of work performed by an ordinary man. These 
experiments parr agree fairly well in showing that 
the total work of a man per day is about 2,000,000 foot- 
pounds, and this amount will not be materially changed 
whether he work for five or ten hours. The experiments 
of the work performed by bicycle riders show an extreme 
amount which can only be applied for a few seconds at a 
time, from 15,000 to 20,000 foot-pounds per minute, or from 
H to § of a horse-power. Ordinary easy riding is per- 
ormed with an exertion of from 1000 to 1500 foot-pounds 
per minute, corresponding to# of a horse-power; hard 
continuous riding with an exertion of about 4500 foot. 
pounds or 3 of a horse-power ; and very heavy riding for 
a short interval of time, with from 10,000 to 11,000 foot. 
pounds per minute or 4 of a horse-power. The principal 
portion of all riding done is accomplished with an exer. 
tion of less than 3000 foot-pounds per minute, and the 
bicycle owes its principal popularity to the fact that little 
exertion is required on the part of the rider to cover con- 
siderable distance. 

It is estimated that a man weighing 140 lb., walking at 
the rate of 34 miles per hour,* performs work at the rate of 
3976 foot-pounds per minute; experiments show that a 
rider on a bicycle will move over a level road at the rate 
of 5 miles per hour with an expenditure of 840 foot- 
pounds of work per minute, or in other words, he can 
move over the same distance at about 50 per cent. greater 
speed with an expenditure of about } the energy. Indeed, 
on the “GE even taking into consideration wind 
resistance, the total effort to propel a wheel at the rate of 
10 miles an hour should not exceed 1336 foot-pounds, or 
about 4 of that required in walking on a level at a s 
of 3.5 miles per hour. The comparisons made 0a 
apply only to level and smooth roads ;_ the advantages of 
the bicycle become less and less marked as the grades 
of a road increase or the surface becomes rough. 

The Bay which is applied to propel the bicycle is 
obtained by intermittent longeng applied at the pedals; 
and in connection with this, it is interesting to remark 
that a considerable pressure is applied by the feet in 
the direction of motion of the wheel by a movement of 
the ankle ; and, furthermore, that at no time is the 
pressure entirely removed from the pedal. This is ver 
well shown indeed by the attached diagram taken with 
the Victor Road Dynamometer, Figs. 1 and 2. 

In this diagram, horizontal distance corresponds to 
distance travelled, two waves corresponding to one 
revolution of the wheel ; vertical distance corresponds to 
power applied to the pedals in succession, that is, if 
wave / corresponds to pressure with the right foot, wave 2 
corresponds to pressure with the left, &c. The lower 
horizontal line is that of no pressure. It will be noted 
that only in one instance is the pressure entirely re- 
moved, and that the lowest pressure in most cases is about 
10 Ib. This diagram was taken when ascending a hill 
at a slow speed, the maximum pressure received in any 
case being 65 lb. on the pedal. The fact that there is 
considerable width to the diagram at the crest of the 
waves indicates that pressure is continued by the foot for 
some time during each revolution. By comparing this 
diagram with Fig. 2, which is the form that would be 
obtained were there no ankle movement, it will be noted 
that for the same height, the area of the enclosed part is 
much greater, indicating much greater work in a given 
time. 

The dynamometers used in the various bicycle tests 
have been of two classes, one of which is applied directly 
to the pedals, and measures the power supplied to the 
wheel. A very excellent example of this kind is one 
designed and used by the Victor Bicycle Company, which 
is connected between the sprockets and the crank, and 
another which is owned by Cornell University, which is 
connected between each pedal and thecrank. The results 
with the road dynamometer show the actual power 
applied under different conditions, but do not give an 
opportunity of determining the efficiency of the machine 
or the friction of its various parts. f 

The laboratory dynamometer is usually arranged in 
auch a manner that the power supplied the wheel and that 
delivered can be measured, the difference being that which 
is wes pga to overcome friction. For this test the front 
wheel is generally blocked, the power is applied to drive 
the crank usually ata uniform rate, and after having been 
measured. The back wheel rests on a track wheel, which 
is also connected with the dynamometer; the power 
transmitted to the track wheel, corrected for friction, 
deducted from the power required to drive the bicycle, 
gives the total friction; by removing the tyre and apply: 
ing a dynamometer directly to the back wheel when 
suitably supported, the friction of the driving mechanism 
separate from that of the tyre can be obtained. The fric- 
tion of the ball-bearings generally needs to be determined 
by a separate device. It will be noted from the above 
description that the laboratory tests provide means of 
determining the friction of the various portions of the 
bicycle when moving with various loads, and at any re- 
quired velocity in still air, or at least in air which has 
only motion acquired by contact with the wheel. The 
laboratory tests, however, are of principal value for the 
sake of comparison, since it is only in a laboratory that 
conditions can be kept perfectly under control. 

The friction of the bicycle is the power absorbed by the 
moving parts of the wheel, which are: First, the bearings 
of crank and rear axle; second, the driving mechanism ; 
and third, the tyre. The efficiency is equal to 100 per 
cent. less the percentage of friction. : 

Efficiency of Bearings.—The journals or bearings of 
bicycles are invariably of the “ball-bearing” type, and 
the amount of friction is exceeding small, though depend- 





* See ‘The Animalas a Machine,” Dr. R. H. Thurston. 
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ing to a considerable extent upon the lubricants which on the pedal, and averaging 71 1b. Although the resist- 
may be used. Experiments at Sibley College show that ance to motion is at times exceedingly great, yet the 
the friction varies from one-fifth to one-tenth of 1 per cent. | efficiency as obtained by the test of the dynamometer is 
when lubricated with a light machine oil, and from five- not materially changed by the irregular resistances. It 
tenths to seven-tenths of 1 per cent. when lubricated with | is, however, quite probable that a rider would be unable to 
a mixture of graphite and lard ; and, furthermore, that | overcome the resistance at times, and the results would 
this friction is entirely independent of the speed, except | be that the wheel would come to rest and fall over. 
with heavy or sticky lubricants. See Fig. 3, in which | When in this condition the chain runs with a crackling 
the various lines show efficiency with different lubricants. | and snapping noise, at times due principally to particles 

Eficiency of Driving Mechanism.—The driving me- | of sand wedging in between the sprocket wheel and chain. 
chanism most extensively used is a chain engaging on | A form of sprocket has been designed by a well-known 


Fig. 6. ORDINARY CHAIN AND SPROCKET. 
Wet Sand 
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sprockets on crank and rear wheel; this mechanism was | manufacturer which is practically unaffected by these 
found in the experiments to possess a much higher effi- conditions, as shown by the test of a wheel with the 
ciency than previously supposed, the efficiency at | improved sprocket, when transmitting the same power, 
ordinary loads and at high rates of speed varying from daa when wet sand is being rubbed into the chain in 
95 to 99 per cent., the chains all being in good condition. | exactly the same manner as in the preceding case, an 
There is a substantial difference in the efficiency of | when, in fact, the same chain as shown in Fig. 6 was 
different forms of chains and gear, and also in the extent | employed. The results show an absence of irregular 
to which they are affected by mud and dirt. The usual | resistances caused, in the ordinary construction by the 
form of chain with a pin joint is likely to take up mud or | lodging of the sand between the chain and sprocket wheel. 
dirt, and in that case the resistance is very irregular. The sprocket wheel is constructed in such a manner that 
Fig. 4 shows the form of diagram usually obtained with | the chain bears upon the sides of the teeth rather than 
= chain running in good condition. Fig. 5 shows the | upon the bottom, and the construction is such that vee | 
lagram of the chain when running through wet sand | sand or mud falling upon the sprocket cannot stick in suc 


The Pe objection to the chair gear is that relating 
to the difficulty of cleaning it, the necessity of lubricating 
it, and, possibly, in no small degree, to its unsightliness. 
It is, especially in its best forms, one of the most efficient 
means of transmitting power ever devised, and is of in- 
terest in this connection, since its development and per- 
fection have been largely due to the improvement of the 
bicycle; its use in shops, or as a general means of trans- 
mitting power is, even at the present time, very rare. 

There is considerable difference in the efficiencies of 
different forms of chain gearing. This is shown very well 
in the friction tests of different chains, Fig. 7, which were 
obtained when running at a slow speed, and transmitting 
an exceedingly high pressure. This is also shown by the 
diagram, Fig. 8, which shows the efficiency of the same 
wheel running at a speed of 20.6 miles per hour, and pro- 
vided with different chains. The dotted line shows the 
test of a high-grade chainless wheel under, as near as 
possible, the same conditions. 

The use of bevel rs as a means of transmittin 
power from the crank to the rear axle has been tri 
experimentally for a number of years without great prac- 
tical success. During the past two years great improve- 
ments have been made in the construction of machines for 
cutting perfect gears of this type, and considerable atten- 
tion has been called to the subject recently by the fact 
that one of the largest bicycle companies is extensively 
advertising a high-grade wheel of this type. 

The writer had occasion to remark, some months ago, 
that no records were in existence showing any efficiency 
of bevel gearing which was at all comparable with that of 
chain gearing ; and, furthermore, this remark was sub- 
stantiated by recent tests, made in Cornell University, of 
bevel and chain gearing. This remark, while true even 
at the present time, is, in view of the great improvements 
which have been made in the bevel- wheel, subject 
to modification. The writer has made a number of tests 
of the best forms of bevel-geared wheels during the last 
few months, and is very willing to acknowledge a great 
improvement in this form of mechanism. The writer has 
not, however, found under similar conditions of tyre a 
single instance in which the friction in the bevel-gear 
type was less than that of the chain wheel of the highest 
grade; but the difference in many cases has been so small 
as would be obscured by accidental variation in tyres of 
the same class, or even by the pressure applied in — 
ing up the wheel, and hence the difference would not 











which adheres to the sprocket. The result is an exceed-|a position as to virtually increase the diameter of the 
ingly variable line ranging from 45 Jb, to 108 Ib. pressure | sprocket wheel. 





recognised by riders, except under such conditions as 





Thousands of - pounds of Work put in. 





Speed Miles per hour. 


called for utmost exertion. In a test of a high-grade 
wheel of this type, with the tyres off, while running 
at a speed of about 15 miles per hour, and when 
receiving work varying from 20 to 280 foot - pounds 


d| per revolution of the wheel, the work lost in friction 


with the high-grade chainless wheel varied per revolu- 
tion from about 5 to 10 lb.; that with the high-grade 
chain wheel, from 2 to 3 Ib. The highest efficiency 
of the chain gearing at heaviest load was slightly over 
99 per cent. ; of the two pair of bevel gears in the chain- 
less wheel, manly 97 per cent. This would indicate an 
efficiency for each pair of bevel gears just about the same 
as that of the chain gearing, since the resultant or joint 
efficiency is the product of the efficiency of each pair and 
less than either. 
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Professor Denton recently made some tests under con- 
ditions which were as favourable for the chainless wheel 
as could probably be obtained. His conclusions were 
substantially the same as those stated above. The 
diagrams showing his results, as published in the Jron 
Age, October 21, 1897, show in all cases that are compar- 
able, better efficiencies for the chain wheel when the work 
is less than 10,000 foot-pounds per minute, and better 
efficiencies for the chainless wheel when the work is 
greater than this, the difference for usual riding loads 
being from 3 to 5 per cent. in favour of the chain wheel. 

The results of a series of tests of chainless and chain 
wheels are shown in the diagram, Fig. 9. In this parti- 
cular instance the gear of the wheels was reduced to a 
common basis equivalent to that of a wheel with a gear 
of 715. The diagram shows by the height of the lines 
the work lost in foot-pounds per revolution, speed being 
15 miles per hour; the horizontal distance or abscisse 
shows the total work supplied in foot-pounds per revolu- 
tion. Tests of three chain wheels, two in excellent con- 
dition and one in very bad condition, are shown. Tests 
of three chainless wheels are also shown, in which the loss 
er revolution is seen to vary from 10 to 16 Ib. at the 
1ighest load. These results are tests of the wheel with 
tyre removed, and for each case the efficiency is to be 
obtained by dividing the loss of work by the total work 
and subtracting from 100. It will be noticed that the 
chainless wheels show a considerable increase in total 
friction with increase in load, while that for the best chain 
wheel remains very nearly constant. On the diagram, 
which is drawn to a large scale, the difference between 
the best chain and the chainless wheels appears consider- 
able ; as a matter of fact it is a very small percentage, 
and at the heaviest loads would be scarcely noticeable. 
On the same diagram are shown, drawn to the same scale, 
the friction losses due to different tyres, and it will be 
noted that not only is this loss much greater than that 
due to the kind of gearing used ; but more than that, the 
difference due to different tyres is greater than the entire 
amount of friction caused by the gearing, which differ- 
ence is not so great but that it might be obscured by 
change of tyres. 

The efficiency of several forms of bicycles, chain and 
chainless, with 150 Ib. saddle load, and running at a 
speed of a little over 20 miles per hour, is shown in 
diagram, Fig. 10. It will be seen in this diagram that 
the chainless wheels are intermediate in efficiency be- 
tween the best and poorest chain wheels. 


(To be continued.) 





Gop In Urucuay.—The quantity of auriferous quartz 
crushed in the Republic of Cease last year was 6401 
tons, and the gold obtained was sold for 7700/. 

A Russo-SwepisH UNDERTAKING.—A Swedish com- 
pany, domiciled at Sandsvall, with a maximum capital of 
9,000,000 kr. (or 500,000/.) and a minimum capital of one- 
third that amount, has been formed for the purpose of 
exploiting large forests in the Government of Archangel, 
the concession having been granted by the Russian 
Government for a period of 13 years. The company’s 
saw mills will be erected at Oserko, an ice-free port on 
the Murman coast ; the timber will be floated there from 
the mouth of the Petschora—after which river the com- 
apd has been called—on sledges, and the annual capacity 
of the mills is some 300,000 pieces of timber. 

A LarceE Swepisu Concern.—The Uddeholm Com- 
pany is a thoroughly representative Swedish undertaking, 
with its extensive and varied industries ; the company has 
its own mines, forests, blast-furnaces, engineering and 
foundry works, saw mills, wood-pulp factory, &e. A 
large new rolling-mill has just been erected at Hagfors. 
The gross profits for last year amount to 1,458,794 kr., 
or about 280,0002., from which has to be deducted interest 
and writings off amounting to 611,987 kr., leaving net 
profits of 846,807 kr. for the year 1897 (about 47,0007.) ; 
the two most important items of profits are the iron in- 
dustry (35,000/.), and the timber industry and forests 

22,000/.). The dividend is proposed at 20 kr. per share 
of 300 kr. 





BLAst-FURNACES IN "HE UNITED States.—The number 
of furnaces in blast in the United States at the commence- 
ment of July was 185, as compared with 188 at the com- 
mencement of January, 1898, 145 at the commencement 
of January, 1897, 191 at the commencement of July, 1896, 
241 at the commencement of January, 1896, and 185 at 
the commencement of July, 1895. The weekly produc- 
tive capacity of the furnaces in blast was as follows at the 
dates named: July, 1898, 216,311 tons; January, 1898, 
226,608 tons; July, 1897, 164,064 tons; January, 1897, 
159,720 tons; July, 1896, 780,532 tons; January, 1896, 
207,481 tons; and July, 1895, 171,194 tons. Of the fur- 
naces in blast at the commencement of July 166 were 
coke and anthracite furnaces, with a productive capacity 
of 210,664 tons per week. The weekly productive capa- 
city of the furnaces in blast has moved on as follows 
month by month this year: January, 226,608 tons; 
February, 228,338 tons; March, 234,420 tons; April, 
233,339 tons; May, 234,163 tons; June, 225,393 tons; 
and July, 216,311 tons. The stocks of pig sold and un- 
sold in the United States at the commencement of July 
amounted to 805,311 tons, as compared with 823,382 tons 
at the commencement of June ; 841,541 tons at the com- 
mencement of May ; 818,008 tons at the commencement of 
April ; 198,694 tons at the commencement of March ; and 
766,284 tons at the commencement of February. It will 
be seen that production attained its maximum this year 
in May, and that since then there has been a considerable 


curtailment of the output, although it is still larger than 
that prevailing one year or two years ago, 








STRENGTH TESTS OF SWEDISH IRON 
AND STEEL. 


THE excellent Swedish institution, the ‘‘ Jirnkon- 
toret,” which has done so much for the advancement 
of the Swedish iron and steel industry, has published 
a number of interesting tests of Swedish iron and steel, 
as well as other materials. The annual production of 
hammered iron is about 200,000 tons, of which some 
175,000 tons are Lancashire, but newer methods for 
the production of steel tend to decrease the output 
of hammered iron. Swedish hammered iron has an 
old-established reputation for toughness and soft- 
ness, but the strength of it only amounts to 19 
tons per square inch, with an extension of 30 to 40 
per cent. in 8 in. It is free from phosphorus, and 
stands considerable heat without being burnt. A small 
amount of phosphorus increases the strength to some 
22.2 tons, but makes the handling more difficult. 
Lancashire iron is, of course, the staple article; the 
production of puddled iron only amounts to about 1800 
tons per annum, and it often contains some cinder. 
The strength of the two is about the same, 17.7 to 21 
tons per square inch (similar to Yorkshire and Staf- 
fordshire iron), but the difference is made evident in 
the extension, a puddled-iron plate showing 17 to 30 
per cent. along the fibres, but only 9 to 12 per cent. 
crossways, Whilst Lancashire plates show 20 to 25 per 
cent. in both directions. The corresponding figures 
for Yorkshire and Staffordshire iron are only 8.5 to 
9.5 per cent. and 3 to 8 per cent. 

ph deers the Bessemer process obtained its first 
practical development in Sweden, present extensions 
point more in the direction of the Martin process, the 
former installations requiring much power and capital. 
The Bessemer method mostly used is the acid ; the 
same applies to works using the Martin process, only 
13 out of 47 works using the basic process, 

The following Table shows the various percentages 
of carbon which have been proved suitable for various 
applications. 


When the steel contains 
to 0.9 per cent. it can be welded with sand. 
09 ,, Li os it can be welded with borax. 


Li 4, 3 = it can be welded with difficulty. 

iS i ue - it cannot be welded at all. 

0.40 i it can be hammered at 1000 Centi- 
grade. | ; 

0.65 per cent. it can be hammered at 950 Centi- 
grade. 

0.90 per — it can be hammered at 900 Centi- 
grade. 

1.10 per ot it can be hammered at 850 Centi- 
grade. — : 

1.30 per —_ it can be hammered at 800 Centi- 
grade. — 

1.40 per cent. it can be hammered at 750 Centi- 
grade. 

0.40 per cent., hardening temperature, 850 Cen- 
tigrade. ’ 

0.90 per cent., hardening temperature, 800 Cen- 
tigrade. 

1.40 per cent., hardening temperature, 750 Cen- 
tigrade. 


0.10 to 0.25 per cent., suitable for boiler-plates and 
— plates, ordinary rough smith’s work, 


Cc 
.10 ,, 0.30 per cent., suitable for welded carriage axles. 
30 ,, 0.50 ,, suitable for whole carriage axles, 
stiff and strong machine parts, &c. 
.15 ,, 0.30 per cent., suitable for boiler tubes. 
30,,050 ,, suitable for bicycle tubes. 
00 ,, 0.15 = suitable for ordinary wood screws, 
cut nails. 
00 ,, 0.10 per cent., suitable for telephone and tele- 


graph wires. 
,, 0.25 per cent., suitable for wires, ropes for 
ships’ rigging. 
», 0.35 per cent., suitable for rope of unhardened 
wire. 


45 ,, 0.65 per cent., suitable for rope of hardened wire. 

.65 ,, 0.75 suitable for rope for elevators. 

75 ,, 0.§ re suitable for wire for musical in- 
struments. 

.50 ,, 0.75 per cent., suitable for springs, which are 
hardened in water. 

75 ,, 0.90 per cent., suitable for spiral springs. 

90 ,, 1.00 5 suitable for surgical knives. 

25 ,, 1.35 per cent., suitable for razors. 

50 ,,0.60 ,, suitable for circular saws for hot 
iron. 

80 ,, 0.90 per cent., suitable for ordinary saws. 

90 ,, 1.00 re suitable for circular saws. 

00 ,, 1.10 <a suitable for hand saws. 

60 ,, 0.90 a suitable for cabinetmakers’ tools, 

70 ,, 0.85 Ks suitable for chisels for cold iron. 

90 ,, 1.00 per cent., suitable for axes. 

00 ,, 1.20 : suitable for cutters, drills, &c. 

a suitable for turning steel, planing 


steel, matrixes, &c. 
1.50 per cent., suitable for scrapers to metals. 


- MPrmeseres SrSss= ss ses 8 = &© 2©98,e°9 
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There are also separate reports of steel from dif- 
ferent works, manufactured according to various 
methods, and on the whole the results appear to be 
fairly consistent. As regards steel manufactured 
after the acid Martin process, the tensile strength (the 








tests refer here to steel from the different works) 
which is called K, comes out at : 

K = 27 + 18 p kilogramme per square millimetre, * 
and the elongation before fracture (F standing for the 
elongation) 

F = (39— 30 p) per cent. 
of the original length, p representing per cent. of 
carbon in the steel, which in these cases had been 
annealed. The tensile strength increases with the per- 
centage of carbon, whilst the elongation decreases, 
This, however, only applies to a percentage of carbon 
up to about 1 per cent., the tensile strength reaching its 
maximum at a slightly higher percentage of ss do 
1.1 to 1.2 per cent., and again decreasing, when the 
percentage of carbon becomes greater. The elastic limit 
(E), within the same limits, may he expressed thus : 
E = 16 + 22 p kilogramme per square millimetre, 

Tests with steel of same description, taken in 
finished rolled state, but not annealed, show as an 
average from four different works : 


K = 2 + 75 p. 
F = 37 - 33. 
E = 14 + 36 p. 


It has already been stated that steel with a carbon 
percentage of about 1 per cent. of carbon possesses 
the greatest strength ; with an increase of carbon the 
strength decreases and the elastic limit is lowered, 
Such steel, however, gains in hardness what it loses 
in strength, and is, of course, specially adapted for 
numerous purposes. In Martin steel rolled under 
heavy pressure the tensile strength rose from 61 to 
71 et Ma rr per square millimetre, the limit of elas- 
ticity from 39 to 66 kilogrammes per square millimetre, 
whilst the elongation was reduced from to 5 per 
cent. Therolling pressure rose from 12,000 to 67,000 
kilogrammes. The percentage of carbon was 0.44 per 
cent., which would make K equal to 59 kilogrammes, E 
equal to 30 kilogrammes. and F equal to 22 per cent., 
and it will be evident that K and F were not materially 
influenced by a rolling pressure of 12,000 kilogrammes, 
whilst E “ef risen from 30 to 39 kilogrammes. It re- 
quired a much heavier pressure to alter the other two 
values. With reference to steel used in the manufac- 
ture of common bars, the pieces for test are oil hardened, 
and the tests shows minimum values, which give satis- 
faction according to contract, whilst the maximum 
values are considerably higher; supposing the con- 
tracted figures were K 56 kilogrammes, E 30 kilo- 
—— and F 12 per cent., the minimum values are 

< 56.2 kilogrammes, E 31.4 kilogrammes, and F 12 per 
cent., whilst the maximum values are K 66kilogrammes, 
E 39 kilogrammes, and F 21.6 per cent. Steel for 
rudder frames, &c., shows a minimum value of K 45 kilo- 
grammes, E 21 kilogrammes, and F 10 per cent., whilst 
the maximum value is K 65 kilogrammes, E 33 kilo- 
grammes, and F 20 to 25 per cent. With steel for 
anchors the figures were K 50 to 53 kilogrammes, E 22 
to 29 kilogrammes, F 20 to 25 per cent. Nickel steel 
for a propeller, K 73 kilogrammes, E 55 kilogrammes, 
and F 15 per cent. Boiler-plates show K 34 to 49 
kilogrammes, E 21 to 29 kilogrammes, F 22 to 32 per 
cent. Crank axles with cranks for locomotives show 
K 32 to 52 kilogrammes, E 9.2 to 29 kilogrammes, 
F 11 to 29 per cent., and steel plate for locomotive 
frames K 38 to 47 kilogrammes, E 25 to 30 kilo- 
grammes, F 23 to 28 percent. The figures for nickel 
steel with varying percentage of nickel were as follow: 


1 per ct. nickel K 63 kilogs., E 33 kilogs. F 12 per ct. 
is ae? 2e 
4 ” ” K 96 ” E 45 ” F 7 ” 


Chrome steel with 1.5 per cent. chrome showed : 
3 110 to 120 kilogrammes 
F 2.4 * 6 per cent. 
Wire of crucible steel, finished drawn, but un- 
hardened, showed : 
K 80 to 98 kilogrammes. 
E 67 ” 88 ” 
F 0.7,, 2.3 per cent. 
The percentage of carbon was from 0.76 to 1.45 per 
cent, Galvanised telegraph wire showed : 
K 79 kilogrammes. 
E 45 ie 
F 8 per cent. 





BELGIAN BLAst-FuRNACES.—The number of furnaces 1n 
blast in Belgium at the commencement of August was 31. 
This total was made up as follows: Charleroi district, 
13; Liége district, 12; Luxembourg, 6; total, 31. The 
number of furnaces out of blast in Belgium at the com- 
mencement of August was 15. The production of pig in 
Belgium in July was 82,150 tons, as compared with 94,5 
tons in July, 1897. The aggregate output in the first 
seven months of this year was 585,095 tons, as compar 
with 644,085 tons in the corresponding period of = 
The total of 585,095 tons, representing the roduction 0 
pig in Belgium in the first seven months of this year, was 
made up as follows: Refining pig, 330,865 tons ; casting 
pig, 39,540 tons ; and steel pig, 214,690 tons. 





* Lkilog. per sq. mm. = .635 ton per sq, in. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
ComprteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888, 
umber of views given in the Specification Drawings is stated 
Min ‘euch case; where none are mentioned, the Spectfloation ts 
illustrated. 
where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
agoregey: hk of the tance of @ complete 
te 0 “vnp 
TN ectfeation is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
advertisement of the tance of a complete Specification, 
ve notice at the Patent O of opposition to the grant of a 
atent on any of the grounds mentioned in the 
GUNS AND EXPLOSIVES. 

11,074. W. Burgess, Mill Hill, Middlesex. Casting 
Bullets and Machines therefor. (3 Figs.] May 14, 1898. 
—The bullets are cast in metal ejected from a crucible, then com- 
pressed to render them dense and uniform, and finally ejected 
from the machine in a very rapid and expeditious manner. The 
moulds may be formed in a disc or wheel adapted to be rotated 
with a step-by-step movement by suitable mechanism. As the 
moulds revolve each of them is adapted to come opposite a sta- 
tionary mouthpiece which closes one end thereof, the other end 
being closed by a ram or plunger having a cavity which serves to 
form the nose of the bullet. The stationary mouthpiece is 
adapted to receive the nozzle of a crucible from which melted 
metal is injected into the moulds. After a mould is charged, it 
is, in the revolution of the disc or wheel, brought into a position 
wherein a second ram or plunger compresses the bullet longitudi- 
nally towards the ejector ram, or, if necessary, impresses or 
indents it in any suitable manner, after which _the mould is 
carried around another step, and the latter ram is operated to 
eject the bullet. The general operation of the machine is as 
follows: When the parts are in the position shown in Fig. 1 the 
pumps of the crucibles c4 are operated, and a quantity of metal 
sufficient to fill the moulds is discharged through the nozzles c3 
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and apertures to fill the said moulds. The discs are then rotated 
by ratchet teeth and pawl, and the newly-charged moulds are 
brought opposite the compression rams g. The rams g are then 
operated, and the bullets are thereby compressed to render them 
thoroughly compact and homogeneous throughout, or, if necessary, 
to stamp them as above referred to, the ejector rams d meantime 
resting against stopsor abutments. After the bullets are thus com- 
ogee the rams g retire, and the discs are rotated another step. 
e effect of this is to bring the levers a2 opposite the cams e¢ 
which are so set that they first move the ejector rams forwa 
with a short and powerful stroke by means of a small nose or 
rojection in advance of the recess, thus loosening the bullets. 
he rollers d5 on the ends of the levers then slip forward into 
recesses under the action of springs, but immediately afterwards 
are pressed back sharply by a larger nose or projection on the 
cam. The result of this is that the rams g receive a sudden to- 
and-fro movement or jerk, which has the effect of throwing the 
loosened bullets completely out of the moulds. ile the fore- 
going operations have been proceeding in the particular moulds 
in question, the other moulds have been coming in succession 
Opposite the nozzle of the crucible, and have been charged with 
metal ready to be pressed and ejected in the manner described. 
Accepted June 22, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


15,908. J. Katz, Coventry, Warwick. losion 
Motors, (3 Figs.) July 5, 1897.—The invention relates to a 
new or improved means of heating the ignition tube of an explo- 
Sion engine, the object being to obtain complete vaporisation of 
the oil inthe burner and to prevent inequalities of flow due to 
Vibration when used with a motor vehicle. The burner when = 

ira! 
pipe may be teas 
revent spurting of the oil through any 


ployed in a motor vehicle is preferably carried upon a s 
Spring to take up vibration, and the suppl 
k upon itself to 4 


receive the nipple B. The lower portion A2 of the burner is 


central passage A‘ for the supply of oil to the chamber Al. This 
passage is packed with fine wire or gauze to retard or equalise 
the flow of oil into the chamber. The nipple B is provided with 
a perforated box B! extending within the chamber A! into the 
top of which the nipple is screwed. The oil under pressure in the 
reservoir I flows through the pipe C and e Ad into the 
chamber Al where it is rapidly vaporised by the heat conducted 
to it through the tube D. A considerable pressure is thus ob- 
tained within the chamber and the vapour forced through the per- 
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forations B? into the nipple extension BI, finally escaping from 
the nipple in a fine jet through the orifice or orifices B5 into the 
tube D, where it is mixed with air drawn in through the openings 
D!, D®, andigniting, gives a flame of intense heat which impinges 
against the ignition tube H (Fig. 3). To start the burner the 
cup E is filled with alcohol or like substance, which on being 
ignited, heats the chamber A! and starts the vaporisation of the 
oil therein. The wire packing in the p e A4 steadies and 
equalises the flow of oil into the chamber Al, and is especially 
useful when the apparatus is employed on a motor vehicle, 
neutralising the action of the vibrations of the same on the flow 
of oil. The wire packing in the nipple extension B! tends to pre- 
vent the escape of liquid fuel from the nipple and obviates any 
danger of back ignition. (Accepted July 13, 1898.) 


LIFTING AND HAULING APPLIANCES. 


17,952. W. E. Walker, Ilkeston, Derby. Haulage 
Clips. [3 Figs.] July 31, 1897.—This invention relates to that 
particular class of haulage clip in which a box or hollow block A 
is raised or lowered to cause the clip to be released from or clipped 
on to the haulage rope or cable. In these clips there is a depend- 
ing arm B hung or otherwise attached at or near its upper ex- 
tremity B1 to the truck, wagon, or the like (not shown), the lower 
extremity B2 being shaped to fit approximately the semi-cross- 
section of the cable. At a suitable point C on this depending 
arm is hinged a shorter arm D whose lower extremity D! is suit- 
ably shaped, so that in conjunction with the lower end B? of the 
first-named arm B they may oe clip the cable between them. 
The shorter arm is turned outwards above the hinge, as shown in 
Fig. 2. The hollow block A encircles the two arms, and when 
raised, as in Fig. 3, bears against the outwardly turned upper 





rtion of the short arm and opens the clip. When lowered, as 
e Fig. 2, it bears against the outwardly turned lower portion of 
the short arm closing the clip, and causing it to firmly grip the 
cable. This box has generally been knocked up or down with a 
hammer or the like, and this invention is designed to provide a 
simple means of operating this box or hollow block. In carrying 
out the said invention the box A is formed with a lever arm on 
each side, preferably running parallel with the direction of the 
cable, as seen more clearly in Fig. 1, 80 as to be out of the way. 
The shorter of these arms E is pivoted to another arm F attached 
to the depending arm B of the clip. The box is operated by 
means of the longer arm E!, and the shorter one being pivoted to 
the one F attached to the depending arm of the clip, the opening 
and closing of the latter is greatly facilitated. (Accepted June 22, 
1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


237. L. West, St. Helen's, Lancs. Apparatus 
at tov the Edges of Giass Plates. (3 Figs.) 
May 17, 1898.—On a floor or other suitable support are fixed five 
frames M on which are bearings for a screw spindle F, and beams 





carrying two V-headed rails K. On these rails slide two tables T 
on each of which is pivoted at D an upper table S, the inclination 
of which can be varied by a screw E worked by a handwheel and 


other good conductor of heat, comprises a chamber Al conveniently 
cylindrical in form and having a threaded opening in its top to 


connected with the oil-supply pipe C, and is provided with a 


supplied with water and sand or other grinding material from 
hoppers O. On the end of the screw F are pulleys of two different 
diameters receiving belts from pulleys below on a shaft B, which 
is driven by a straight ora cross belt from the shaft A of the 
grinding wheel, these belts being provided with striking gear 
worked by a tumbling lever which is acted on by a lever moved 
by tappets on a sliding rod J, on which rod there are other Sees 
in the path of the guides of the tables T. On the bs wes tables S 
are placed the glass plates to be bevelled, or a large plate may be 
placed on both tables, which in that case are bolted to- 

ether. The tables S are adjusted to the required inclination, 

ringing the edges of the glass plate or plates to bear upon the 
grinding wheel. As it revolves, being driven by any suitable 
motor, the screw F also revolves, and it being engaged to the 
table T by a half nut in the usual way in a planing machine, 
causes the tables and glass to travel parallel to the axis of the 
grinding wheel, so that the edges of the glass are bevelled. 
When the tables have travelled a certain distance, the tappets act- 
ing on the lever moves the striking gear so as to shift the straight 
and cross-belts, and thus reverse the direction of rotation of the 
screw F and the travel of the tables. The half nutscan be thrown 
into or out of engagement with the screw F by hand levers N 
(Accepted June 22, 1898.) 


MINING, METALLURGY, AND METAL 
WORKING 


17,859. T. G. Wrightson and H, Clark, Stockton- 
on-Tees, Durham. ———_ for Sorting and 
Cle Coal and e like Material. [2 Figs.) 


July 30, 1897.—This invention relates to an apparatus for sorting 
and cleaning coal and the like material, in which a table of 
bevelled or inclined surface revolves beneath and in contact with 
a fixed spiral guide forming a serpentine path, so that the mate- 
rial under treatment makes a circuitous transit within reach of 
the pickers. @ represents the table revolving beneath and in 
contact with the spiral guide b, which isa fixture. The table a 
takes the form of a ring or annular plate which is preferably set 
toa bevel or incline, whether towards the centre as shown, or 
from the centre in cases where this would be preferred. If 
inclined towards the centre, as shown in Fig. 1, the spiral guide b 
also coils towards the centre, forming a serpentine path or track 
¢ along which the coal or other material under treatment travels 
in a manner due to the combined effect of the revolving table a 
and stationary spiral track ¢ by which the coal is carried round 
with this table, and thrust or diverted from the outer to the inner 
edge thereof, as indicated by the arrows. During transit the 





















































process of picking and sorting is carried out by hand, as when an 
endless band is u When the construction provides for an 
inward incline of the table and coil of the spiral guide, the coal is 
charged on to the outer part of the table ring from a shoot d or 
by any suitable means, and is discharged over the inner edge ¢ 
on to a loading jib f of the construction described and illustrated 
in the Specification of Letters Patent, No. 23,846, of 1896. The 
spiral guide b is preferably made double to take the form of a 
trough g into which the refuse is thrown by the pickers and — 
rately conveyed away by the stone conveyor h and stone shoot Al, 
If the incline of the table is reversed, the coal is charged on to 
the inner part and discharged from the outer edge, the spiral 
guide being adapted to suit this arrangement. The revolving 
table @ may be operated by any suitable means which will vary 
according to circumstances, the means illustrated by way of 
example, consisting of a circular rack fixed to the underside of 
the table, into which gears a spurwheel operated by a shaft 
through suitable gearing from a main driving or second motion 
shaft. The table revolves on rollers m pivotally mounted on the 
frame of the apparatus. (Accepted June 22, 1898.) 


RAILWAYS AND TRAMWAYS. 


19.596. W.S. La; . Sheffield. ustable Rail- 
way Buffers. [3 gs.) August 25, 1897.—This invention re- 
lates to improvements in the construction of buffers, having means 
for adjusting the longitudinal position of the buffer plunger and 
itshead. It refers more particularly to buffers of pol mem. having 
central couplings on the American system, which require to be 
coupled from time to time with carriages built —_ the European 
system. To facilitate this adjustment a long buffer-rod A is used, 
the front portion of which carries the head B, and passes through 
the buffer case C. A spring D is placed over and encircles the 
back portion of the rod A, it bears against a resistance block E, 
supported by the cross timber F, of the vehicle frame or an equi- 
valent support, and its front end is provided with a thrust block 
G, to receive the thrust of the buffer-rod. Near the centre of the 
buffer-rod is secured a collar H, its diameter being such that it 
will pass freely through the centre hole in the thrust block G, and 
between the coils of the spring D, when required, without actuat- 








jolting of the vehicle, 


e burner A, preferably made of copper or 





worm gear. Onashaft A is fixed a grinding wheel G, which is 





ing the spring. To cause the effect of impact against the buffer 
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to be transmitted to, and be resisted by the spring, a locking hook 
I is so arranged that it can be turned upon its axis to engage with 
both the collar H and the thrust block G, and thus cause any 
movement of the buffer-rod to be imparted to the spring. The 
hook I is carried by the rod J, upon which it can ride as well as 
turn, as the spring is compre: or returns to its normal position 
when in use with the European system of couplings. When the 
American system of central couplings is required the buffer-head 
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must be pushed back close to the case C, the vehicles being much 
closer together. This is accomplished in the following manner : 
The locking hook I, is provided with means by which it can be 
turned upon its axis, and so release the collar H, the buffer-rod A 
with the head B can then be pushed back to the desired position. 
A convenient means for he pee the hook is to form a stud K 
upon the hook, so situated that it will engage with the fingers of 
a slide bar L, which can be moved in both directions by a hand 
lever M, carried by the framework. (Accepted July 13, 1898.) 


3860. W.Pearson, Birkdale, Lancs. Method of and 
Means for Signalling on ways. [5 Figs.) February 
16, 1898.--The main object of this invention is to audibly notify 
the driver ona train in motion that a predetermined po‘nt is 
being passed. Its use will obviate the necessity for the ordinary 
fog sigoals. At any suitable point adjacent to the track there 
is arranged a retractile bar, which may be placed in ‘its active or 
protruding position, or withdrawn into its inoperative position, 
from a signal-box. It is preferably caused to assume its active 
position automatically whenever an adjacent semaphore indicates 
‘‘danger.” Each engine carries a tube A, its bottom end reach- 
ing down to within a short distance of the top of the track bars 
when the latter occupy their active position. Each tube A is 
adapted to receive an inner slotted tube B. The bottom of the 
tube B is provided with spring Pm C, which serve to hold the 
hangers D. The dotted lines in Fig. 3 show these jaws C sprung 
into their open position. When a hanger D is placed in the jaws 
C of the tube B and the latter in the outer tube A, said hanger 
projects into a lower level than the top of the track bars when 

















said bars are in active position. Each hanger, of which a supply 
is intended to be carried, comprises a thin central core E of 
brittle material having a head at its lower end and surrounded by 
an outer loose sleeve G, the latter being transversely divided near 
its top end asshown. Acord H is at one end attached to the 
top of the core E, and at its other end holds back a gong h 


which is used for cooling the hot waste water, ard which absorbs 
the heat from the waste water, is used for feeding the boiler, so 
that the heat which has been extracted from the waste water is 
returned to the steam plant. The hot waste water received from 
the pipes @ parts with its steam in the expansion tank A, and the 
steam —- upwardly through the condenser C, and is con- 
densed in the same, the condensed water flowing back into the 
expansion tank through the pipes c. The hot waste water flows 
from the expansion tank through the cooling coil F, and is cooled 
in the same by the surrounding cold water and discharged cool 
through the tail pipe into the drain. The incoming cold water 
becomes heated in the water-cooling tank G and flows upwardly 
through the latter and through the pipe / into the lower portion 
of the condenser C. The water becomes still further heated in 
the latter in condensing the steam, and escapes more or less 
heated from the upper end of this tank through the pipe m. This 
heated water may now be supplied to the steam boiler after pass- 
ing it through a feed-water heater, or by pumping it directly into 
the boiler, or it may be otherwise utilised. By this means the 
heat which is contained in the hot waste water and exhaust steam 
is extracted before the water is discharged into the sewer, and 
the water is delivered cool, while the water which receives such 
heat is utilised, thereby avoiding the wasting of the water which 
has been used for cooling the hot waste water. (Accepted July 13, 
1898.) 


17,855. H. M. Ashley, Fe bridge, Yorks. Fur- 
naces. [5 Figs] July 30, 1897.—This invention relates chiefly 
to improvements on the subj«ct of Patent Specification No. 16,644 
of 1°90. Instead of chamfering or cutting away the blocks on 
the ends of the bars, as before, they are now elongated, as shown 
in Fig. 1, 80 that the heated air shall have a longer distance to 
travel through the hollow of the blocks before passing through 
the slots of the bearing bar I and back plate b!. By leaving open 
at the top the flue Gin the double bridge, described in the pre- 
vious specification, the flame is caused to impinge irregularly upon 
the crown plate immediately over it, and tends to damage the 
plate. To obviate this, the bridge is constructed preferably of 
whole blocks A and B, instead of loose firebricks, so that the front 
bridge A, or that nearest to the fire, is made with an arch all 
round its upper face, wide enough to reach across the flue between 
the two bridges, and also over the back bridge B, and two or more 
partitions a are provided, dividing the arch opening into three or 
more open parts, so that the heated air that has d between 
the two bridges issues behind the back bridge in a direction 
parallel, or nearly so, to the boiler tube in which the furnace is 





situated. By this means the gases coming over the front bridge 
A become mixed with the heated air after it has passed along 
both bridges, and thus is effected complete combustion of the 
smoke, without any flame impinging unduly upon any of the 
boiler-plates. Regulation of the air to be admitted to the furnace 
is effected by providing the ashpit with a door G that can be held 
in any position ona rack H. The firedoor is also provided with a 
hit-or-miss ventilator valve on a flap F which can be opened for 
a short time when the furnace is — with fuel, and closed 
when the first smoke is burnt off. e flap is hinged to a frame 
projecting from the firedoor, and has at its top a knob which acts 
as a tumbling weight. The flap has also two horns at its lower 
edge, having adjusting screws which can be set so as to allow the 
flap to fall more or less open for the admission of air. By means 
of the flap G regulating the air admitted to the ashpit, and the 
valve on the firedoor which regulates the amount of air admitted 
over the fire, and by the supply of heated air at the bridges to 





I against the influence of a spring. When the engine enters a 
bank of fog, the driver fixes a hanger to the lower end of the tube 
B and then inserts the latter in the outer tube A so as to cause 
the hanger to project. The hanger is now coupled to the alarm, 
and tension thereby placed on cord H, which tends to draw the 
core E up the tube, but is unable to do so by reason of the head 
of the core. On attempting to pass the danger signal where the 
track rod has been placed in active position by the signalman 
the hanger comes in contact therewith, and is at once snapped 
off at its weakest point, viz., the junction of the two portions of 
the outer sleeve G, and its headed portion being thus removed, 
the tension on cord H is suddenly eased and the alarm given, The 
tube B may now be withdrawn and another hanger D inserted. 
(Accepted July 13, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


16,615, J. E. Beckman and J. F. Berrick, Buffalo, 
N.Y., U.S.A. Apparatus for Cooling Waste Water, 
Steam, &c. [1 fig.) July 13, 1897.—This invention has the 
object to provide means for cooling the waste water of steam 
plant before it is discharged into the sewer or drain, so that the 
waste water enters the sewer or drain cool, and at the same time 
to save the water which is employed for cooling the waste water. 








As now commonly practised, the hot waste water is mixed with 
cold water before it is discharged into the sewer, whereby the 
waste water is cooled and the harmful results of discharging hot 
water into the sewer are avoided ; but the cold water which is 
used for cooling is wasted in this method, and as large quantities 


the combustion gases passing over them, almost the whole of the 
smoke is consumed, and considerable economy of fuel is effected. 
(Accepted July 13, 1898.) 


MISCELLANEOUS, 
15,777. J. Lengsholz and C. Lengsholz, Parz, Ger- 
or Bur Earthenware. [2 Figs.) 


Many. 

July 2, 1897.—This invention refers to an improvement in the 
so-called blue-damp kilns for burning earthenware articles, tiles, 
pipes, vesse)s, and the like, for cooling the same in the shortest 
time possible, and without the admission of air, thus attaining an 
equal and fine colouring of the goods. In the vault B a number 
of openings O are made into which tube-pieces R are fitted in 
such a manner, that their ends below do not project beyond the 
inner surface of the vault B. Over each tube-piece R a cowl H, 
considerably higher and wider than the opening, is placed with 
the open side ceonwatis so that its lower rims are almost shut 
off air-tight by the layer of earth D. In the tubes R, valves or 





Fig.2., — — 
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carrying out this invention a chamber H is constructed of the 
usual open vertical type common in limekilns, the top of which is 
dome-shaped, aud leads to a second chamber I of an inverted 
cone shape. Through this dome-shaped top are arranged a 
number of annular shoots P for feeding part of the fuel directly 
into the first-described or principal p Basa H. Across the 
second or inverted cone-shaped chamber I is constructed an arched 
wall or mass of masonry L of suitable depth which is pierced by 
a series of vertical cylindrical chambers K gees § four in num. 
ber, and also a central feed shoot G. is feed shoot being 
arranged in the centre of the arched wall or mass of masonry 
insures an equal distribution of fuel to the kiln. The fuel fed 
through the central shoot G cannot practically come in contact 
with the sides of the kiln, as, from the position generally of the 
shoot, the fuel cavnot spread until it has passed through the neck 
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leading to the main chamber, where it spreads and mingles with 
the material being calcined, together with the fuel fed through 
the annular shoots. A uniform heat is thus attained, and conse- 
quently a uniform quality of lime is produced. When the kiln is 
in action the vertical chambers in the arched wall or mass of 
masonry are filled to the top with material to be calcined, so that 
the products of combustion rising from the main chamber and 
passing through these vertical chambers heat up the material 
therein, and thus the process of calcination is materially im- 
_— and the quantity of fuel consumed considerably diminished. 

he 3 of the kiln is surmounted by a suitable cone or chimney 
which helps combustion, and this free combustion, together with 
the improved manner of feeding, enables this kiln to consume 
not only less fuel, but also to burn slack of the smallest descrip- 
tion with good results. (Accepted July 13, 1898.) 


19,284. W. H. Bowers, Manchester. Retorts for 
the Drying or Carbonisation of Sewage Matter 
and Vegetable Substances, [4 Figs.) August 20, 1897.— 
In carrying out this invention the sewage matter is dried or car- 
bonised in a retort @ constructed with parallel flues b extending 
longitudinally along and within the retort a, and lying side by 
side or in tier or otherwise arranged as may be convenient. The 
space immediately above adjoining or surrounded by the flues b, 
as the case may be, forms the chamber ¢ in which the material to 
be dried or carbonised is dealt with. It has one or more ventilat- 
ing shafts d and a supply inlet e and a discharge outlet f for the 
material in convenient positions ; the supply inlet being formed in 
the roof and the discharge outlet in the floor of the chamber c. 
The latter is divided into any convenient number of equal spaces 
or compartments by means of ribs g running parallel to the sides 
of the retort, which ribs may be of any desired height provided 
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slides K are arranged which by means of a rod and a handle 
can be so turned from the outside that they either completely 
shut off the tubes transversely, or open them more or less. 
During the baking these valves are —_ shut, so that no heat 
escapes from the kiln, but is utilised to the utmost in the interior. 
When the baking is over the slides or valves K are opened by 
means of the handles, and now the heat passes from the kiln 
through the tubes R into the iron cowls H. The cowls H are 
considerably larger than the tubes R, so that the heat streaming 
out of the kiln into the cowls H is diffused over a great surface 
where it comes in contact with the outer air and is absorbed by 
heating the latter, thus preventing the cowls H from glowing. 
(Accepted July 18, 1898.) 





of cold water are required for this purpose the cost of the cold 


water is considerable. According to this in\ention the cold water 
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they do not obstruct the due distribution of heat in the chamber, 
and serve to prevent the material under treatment of two — 
cent spaces or compartments mixing. An endless chain / by 
means of a sprocket wheel is worked along and in a plane parallel 
to the floor of the chamber c through each of the spaces or com- 
partments so formed in the chamber. The chain h is constructed 
with bars or scrapers fixed thereto and projecting therefrom at 
each side at convenient intervals. These bars or scrapers are also 
placed and work in the same plane as and along the floor of the 
chamber ¢, and are of such length as to reach to, but at the same 
time work free of, the ribs g placed and fixed in the chamber c. 
The material to be treated is introduced into the chamber ¢ 
through the inlet e, and is then dragged through the several 
spaces or compartments of the chamber c by the chain / until it 
rN the outlet f where it is discharged. (Accepted July 13, 
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Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, — 





18,046. J. Foster. Carnlough, Antrim, Ireland. 
Construction of Kilns. (4 Pol August 3, 107 In 
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FIRE PROTECTION IN EUROPE.— 
No. XVI. 
By Epwin O. Sacus, Architect. 
Fire PREVENTION.—TESTS WITH Fire REsIsTING 
MaTERIALS—(continued). 

From the previous article describing the tests at 
Berlin, it will have been obvious, that, although 
full-size tests were made under what I might term 

ractical conditions, and to a certain extent on 
scientific lines, yet the essentially ‘‘ natural” 
character of these tests prevents any possibility of 


| Fig. 101 
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their figuring in the records of serious or exact re- 
search work. The Berlin investigations cannot be 
said to afford scientific data such as we have been 
used to of late from other tests, nor do they even 
give us any serious record as tu the nature of the 
experiments from minute to minute, one of the first 
essentials of true research. Of course, it cannot 
but be remembered that, quite independent of the 
fact that the reports were drafted as mere expres- 
sions of opinion, and not as records of actual occur- 
rences as they should have been, there was really 
no opportunity for obtaining exact data. The all 
too ‘* natural” conditions of the tests involved the 
entire absence of such recording instruments as 
would have beendesirable. Without the necessary 


appliances, and without some easily controllable | photography ; no scientific measurements were, in 
method of applying heat, the Berlin Committee was | fact, taken. It is true that at Berlin the installa- 
plainly surrounded by difficulties. |tion of exact appliances for the tests would have 

Now before entering upon any further criticisms |involved a very considerable expenditure, and 
as to methods of testing, I think it will be advis-| would have incurred numerous difficulties, inas- 
able to speak of the investigations made at Ham- | much as the whole of the tests were applied to the 
burg, to which I have had frequent occasion to | old building described, and were all undertaken 
refer, and which in their exact and scientific | within the short space of three days. The number 
character may serve as a contrast to those under-| of recording appliances for the tests at Berlin 
taken at Berlin, the more so as the conditions| would indeed, have had to be a large one. But 
under which the examinations were made were any- | surely something more could have been done than 

















thing but what I have termed ‘‘ natural ” condi- | was the case. 
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tions. These tests at Hamburg should be of the 
more interest, too, owing to the nature of the plant 
used in undertaking them. For there is no doubt 
that much is dependent on the character of the ap- 
pliances, in research work of this description. And 
up to the present I have not had occasion to refer 
to any such apparatus in detail. : 

Of course, at Berlin, as I have already indicated, 
there were no testing appliances as we understand 
them, neither as regards columns, girders, or, in 
fact, any other piece of construction put before 
the Committee, where such apparatus is really 
indispensable. ‘The temperatures were simply 
recorded by the aid of globules. The effect of a 
fire was noted by the eye, or with the aid of 








At Hamburg the experiments were only in con- 
nection with one small section of constructional 
work, i.¢., the support, and the variations were 
solely according to the nature of the support, and 
to the nature of its protective covering, if it had 
any. The application of testing appliances was 
thus easy. But such facility for applying appa- 
ratus does not necessarily involve the application 
of suitable appliances. And hence those in charge 
of the experiments are to be congratulated if the 
selection of their plant meets with general ap- 
proval. 

I will not repeat the history of these tests, or 
the general auspices under which they were car- 
ried out, as I have already spoken of this matter 
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at length. I would therefore simply say that it 
having been decided in 1891 to undertake certain 
tests with supports, the first series of the tests in 
question were commenced in 1893. The prepara- 
tions, however, had been made the year before, 
and comprised the installation of certain plant, the 
preparation of specimens for testing purposes, and 
the drafting of the general programme in respect to 
the exact nature of the experiments to be under- 
taken. The testing ground in this instance was at 
the local gas station, where a retort house had been 
put at the disposal of the Committee in charge of the 
investigations. The whole of the work was carried 
out under cover. 

It will be remembered that the investigations at 
Hamburg were undertaken with special regard to 
the disastrous results at some of the large ware- 
house fires in the old Hanse city, and that a special 
committee of oflicials was entrusted with the work. 
Opinions at the time differed considerably as to 
the manner and as to the possibility of protect- 
ing ironwork against high temperatures, and 
the rust question which has been to the fore 
of late was one of the main points which was having 
the attention of the authorities at the time, when 
the advisability was considered of protecting iron- 
work in such a manner that the protective cover- 
ings could be removed for periodical examination 
of the metal. It will thus be seen that there was 
no particular difficulty in framing a programme of 
the requirements for these tests, as certain ques- 
tions had to be answered, and I think it was the 
clear definition of the questions under considera- 
tion that so materially assisted in making the report 
of the investigations a valuable one. 

Again, as in the case of the Berlin tests, it is not 
my purpose to go into details in order to explain 
the nature of the actual work that was tested, or to 
mention specifications. Ata time when there are 
so many differences of opinion as to the value of 
specific naterials or systems for fire-resisting pur- 
poses, it would be injudicious of me here to allude 
to matters, which might be either harmful or ad- 
vantageous to one party or the other. It is of 
course obvious, however, that, as in the case of the 
Berlin tests, where I substituted numbers for 
names, those seriously interested will be able to 
recognise easily each test here under consideration. 
But, as I have explained before, it is not my 
object here to give the results of tests, but rather 
to describe the methods of testing adopted under 
different circumstances in such a manner that the 
conditions of really independent investigations of a 
scientific yet thoroughly practical character will re- 
ceive due recognition. 

I have said that supports were primarily the 
subject of investigation, and I would here first indi- 
cate the nature of the appliances that were used. 
Figs. 91 and 92, page 264, show the section and 
plan of the apparatus first constructed for the trials 
with the unprotected wrought-iron stanchions. The 
support was placed in a vertical position in a frame- 
work easily discernible in the illustration. The sup- 
port stood on a pivot bearing, under which a small 
hydraulic press was placed, in order to be able to 
obtain enough pressure on the support, &c., to re- 
semble different loads. The support was braced to 
the frame in such a manner as to resemble the ordi- 
nary bracing in a real warehouse, and by the 
arrangement of a couple of platforms an effect was 
obtained similar to that of the assistance to the 
support generally given by the floors. 

As I have said, the effect of the load was obtained 
by asmall hydraulic press. This was worked by 
hand power. Heat was applied from gas burners 
arranged on the Bunsen principle, and placed 
inside a small terra-cotta oven, the construction of 
which allowed it to be opened or closed on the 
hinge principle. The terra-cotta hinged oven was 
so arranged on a piece of vertical ironwork as to be 
easily movable. As regards the details in the 
actual construction of the appliance, the illustra- 
tion above referred to, supplemented by the repro- 
duced photograph, Fig. 93, will explain everything. 

In order, however, to describe the manner in 
which measurements were taken at the tests, I 
have added to the illustration (Fig. 95) of the 
appliance another one, in which the oven is not 
shown, but from which the devices can be ascer- 
tained by which measurements were taken. In 
Fig. 95 can be seen how the various recording 
rods were applied for the investigations. There 


were six measurement bars in all, as far as the 
recording of lateral differences was necessary, 
and besides that there was also a sim le a pli- 





ance for taking vertical dimensions on the support. 
As regards the nature of the records taken, each 
support was first tried before the fire test with re- 
gard to carrying capacity ; whilst in the case of the 
fire test proper, records were taken of: (1) Tem- 
peratures in the oven (with the aid of a pyrometer) ; 
(2) Lateral divergence (with the appliances illus- 
trated); (3) Gas pressure and the amount of gas used 
(with the aid of an ordinary gas meter) ; and lastly, 
general records as to deformations, deflections, &c., 
which had been incurred owing to the experiment. 
Now the appliances described above, as I have 
already said, were used for the unprotected support, 
i.e., for the support in its ordinary condition without 
any protected covering whatsoever. It is obvious 
that the unprotected support should only have re- 
quired an apparatus in which comparatively small 
temperatures could be raised. But as regards the 
protected supports, the temperature would be mate- 
rially higher, and it was hence only natural that some 
alterations should have had to be made asregards the 
efficiency of the apparatus. Figs. 96 to 99, page 255, 
show these alterations very distinctly, and though 
it will be easily recognised that the principle of this 
apparatus is identical with the one already referred 
to, it will at the same time be observed that the 
oven is a far more powerful one, and that its in- 
creased size, &c., necessitated various differences 
in its installation. For instance, the opportunity 
of reconstructing the oven was also utilised for 
various minor improvements in the burners and 
the like, which had been found advantageous dur- 
ing the experiences gained in the original investi- 
gation. The temperatures were not measured 
alone by the pyrometer, but also with the aid of 
the globules to which I have already referred in 
speaking of the Berlin tests. These globules were 
intended as a check on the other method of ob- 
taining a record. In fact, the necessity of checking 
the various records became very evident during the 
course of investigations, inasmuch as the pyrometer 
in one instance proved itself inefficient, and various 
other records were not quite reliable. Perhaps I 
should also add that because in the original investi- 
gation, when water had to be applied to the support 
the oven was somewhat unsatisfactorily affected ; it 
was afterwards thought advisable that some protec- 
tive arrangement in the form of shutters should be 
installed. ‘These shutters can be easily seen in the 
illustrations Iam referring to. As in the case of the 
previous diagram I have added a general view, Fig. 
100, which assists in the description of the apparatus. 
Now, as I have indicated before, it is not my 
purpose to describe the actual experiments or 
specify the materials or forms of construction em- 
ployed. Iam simply dealing with the principles 
of testing. Nevertheless, I must go so far as to 
say that the first series of tests with the apparatus 
first mentioned and the unprotected support, was 
principally with the unprotected lattice-work sup- 
port, the unprotected girder support, and then, 
with these two supports entirely unprotected in the 
full meaning of the word, as far as protection of 
ironwork from the exterior is concerned, but, on 
the other hand, with the body filled up with con- 
crete. The filling up with concrete in this case 
meant filling up the intervening space from top to 
bottom of the lattice girder, and the whole of the 
kernel of the girder support, which was in the form 
of a box girder. The total length of each support 
was 5.50 metres ; the distance between the plat- 
forms, which were to resemble the flooring, was 
3.50 metres. The supports varied as to the nature 
of the material of which they were constructed. 
Further, as regards the series of experiments 
with the protected supports, the supports were of 
a similar nature to those just referred to above, but 
the protective methods showed considerable varia- 
tion, the systems and materials of different patentees 
being tried, as well as ordinary methods of protec- 
tion, on which no patentees’ or special makers’ 
trades rest. One of the features of these tests with 
protective materials, however, was the fact that all 
protective materials applied were of such a nature 
that they could be easily removed, and they were 
so fixed to the support that there was no difficulty 
in taking off large or small sections, the rust ques- 
tion before referred to having claimed the atten- 
tion of the authorities. There were no less than 
seven groups of protective coverings, but these, I 
think I should add, were tested quite independently 
of the advocacy of the makers, and to a certain 
extent their selection was based on the results of 
the experiments at Berlin, the materials taken, 
according to a considerable extent with such of the 





work as had been considered satisfactory in the 
German capital. 

After the completion of the tests with metal 
supports, several tests were also undertaken with 
wood supports, the same apparatus being used as 
was applied to protective ironwork. In making 
these tests, two different woods were used, the 
length of each support being identical with the 
metal ones, and their section being approximately 
30 by 30 centimetres. A variation was also made 
in testing these wood supports by protecting the 
wood by the application of sheet iron nailed on in 
the ordinary way. 

The effect of fire on the actual materials and 
appliances under consideration not being important 
at this point, I would, however, at once, after ex- 
plaining the nature of the apparatus used, refer to 
the lines on which the Hamburg report was framed, 
As I have already indicated, the reports are essen- 
tially of a scientific character. They record facts 
with considerable precision, and with the aid of 
tables and comparative appendices. The whole of 
the tests were conceived in a most business-like and 
independent manner, and if any complaint is to be 
made, it is, as I have already mentioned, when 
speaking of the composition of the Board of 
Assessors, that the whole of the Commission com- 
prised public officials, the servants of the authority 
which controls building operations in the city ; and 
whilst facts are recorded in a manner which does 
considerable credit to those entrusted with the 
investigation, I cannot but mention that these 
records have been supplemented by expressions of 
opinions and conclusions. At Berlin, the expres- 
sion of opinion was no doubt owing to the fact 
that the tests were undertaken in connection 
with a scheme for offering prizes for what were 
understood to be the best methods of construc- 
tion. At Hamburg the necessity of the expres- 
sions of opinion was obvious from the institution 
of the whole of the investigation, inasmuch as 
the authority which desired the investigation 
also desired to be advised by the Commission 
entrusted with the research. No blame whatsoever 
can be attached to those executing the investigation 
for giving their opinion, though the fact of opinions 
having been expressed is to be regretted. There 
is, however, also a very considerable difference in 
the way in which opinions are given in investi- 
gations of this description. For whilst I have had 
to condemn the manner in which expressions of 
opinion and suggestions were made in connection 
with the tests at Berlin, I cannot without in- 
justice refrain from saying that the expressions of 
opinion at Hamburg were given in a most business- 
like manner, as, for example, ‘‘that given certain 
causes, certain results follow ; and given certain 
results, it is either advisable or inadvisable to 
follow such results.” Keeping essentially to the 
scientific character of the research undertaken, 
these opinions, as given in this instance, are 
scarcely harmful, though they may have given 
cause of complaint to those whose protective mate- 
rials were not appreciated, and received no com- 
mendation. The mere true statement of facts 1s 
always the ideal of an independent investigation ; 
but, given an official investigation in which the 
authorities are to be advised, I believe that no 
experiments conducted under circumstances of 
this description could have been dealt with ina 
more able and impartial manner. However much 
the Hamburg Commission may advise or disadvise, 
there is not the slightest indication in their report 
of likes and dislikes. The advice is the result of 
clear reasoning from facts obtained. Before closing 
my remarks on this first series of tests at Hamburg, 
I should add that in connection with these investi- 
gations certain experiments were made as to fire- 
resistance of concrete, the work having been en- 
trusted to a sub-committee of the Commission, and 
there was also a series of investigations in respect 
to the resistance of mortar, concrete, and brickwork, 
in each case put together in a different manner, 
and under a different formula. As regards the 
latter investigation, 16 combinations were tried, 
and in each case two experiments were made. 
The manner in which these minor investigations 
were made was also creditable to everyone con- 
cerned with them. : 

Now it will be remembered that when referring 
to the Hamburg tests in the first instance, I point 
out that there were two distinct series, and every- 
thing that I have said above, as will be seen from 
the date 1893, refers to the first of this set of inves 
tigations. The second series was practically a con- 
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tinuation of the first, and resulted from the report 
of the first Commission to advise certain further 
inquiries. This second series, which was com- 
menced in 1895, was of course undertaken (with a 
slight exception) by the identical assessors and the 
same procedure observed as in the first series. 

The investigation in this instance referred to the 
resistance of cast-iron columns, and as before in 
respect to the unprotected cast-iron column, and 
the cast-iron column equipped with protective 
covering. The appliances used were installed on 
the same principle as those before described, but 
there was one primarily different, inasmuch as the 
length of the support in this instance was not 5.50 
metres, but 3.50 metres, and the upper platform 
which had been erected in the first instance to give 
the effect of flooring, was replaced by a re-arrange- 
ment of the framework, in such a manner that the 
upper part of the frame took the place of the plat- 
form, and offered the resistance that was required 
against the hydraulic press at the foot of the sup- 
port. As regards the actual character of the iron 
columns, which were used for the investigation, it 
should be mentioned that they were in two sections, 
i.e, heavy cast-iron colurans and light cast-iron 
columns. 

As to the apparatus used, the plans and sections 
very clearly show the nature of the alterations made 
as compared with the original apparatus of the first 
series (see Figs. 101 to 104, page 255). The differ- 
ence practically amounted to an adaptation of the 
older appliances to the now differing circumstances 
as to the length of the support, having due regard to 
the absence of the upper platform, and the substitu- 
tion of a different form of framing. The framework 
altogether was of a somewhat more compact cha- 
racter, and several slight improvements were again 
applied, based on the experience obtained at the pre- 
vious tests. The oven in this instance again re- 
sembled that of the second set of investigations of 
the first series, with, however, some difference in the 
installation of the gas burner to meet the require- 
ments of a support of circular construction, as dis- 
tinct from a support of a rectangular construction. 

Regarding the records that were taken, I think 
it may be safely said that they were of a more 
exact character than those of the first series ; in 
fact, there is little doubt that the second series was 
an advance on the previous set of tests. The test- 
ing globules were again used, as well as the pyro- 
meter, and the globules were of such a character as 
to vary so considerably as from 350 deg. Cent. to 
1295 deg. Cent. 

The manner in which the heat was applied, either 
from all sides or from one side only, and the 
manner in which water was applied, either in the 
early or the latter stages of the test, showed a 
very systematic arrangement.of the programme, 
with due regard to the purposes in view. Alto- 
gether, no less than 20 tests were made with un- 
protected columns, and amongst them I note that 
there were tests with and without loads, with a 
central load, with unequal load, and the like. There 
was a slight variation in the protective coverings to 
the first series, inasmuch as these coverings were 
not necessarily so constructed that they could be 
removed with a proper regard to the risk of rust. 
There were four groups of protective coverings, 
partly with materials and systems of special traders, 
and partly with such as are in common use ; but in 
regard to both, a difference was always made be- 
tween the movable and immovable covering. 
Perhaps I should also add that as far as protected 
columns were concerned higher temperatures were 
again employed, as in the case of the first series, 
the globules varying from 620 deg. Cent. to 
1460 deg. Cent. The pyrometer was, of course, in 
use as before. It is interesting to note that tem- 

eratures were taken inside protected columns, 
vetween the column and its protecting cover- 
ing, besides the usual record of temperature 
applied from without. As far as the protective 
Coverings were concerned, 17 tests were made, 
the temperatures on the applied heat of the 
exterior reaching a maximum of 1500 deg. Cent., 
and the temperature between covering and column 
reaching a maximum of 850 deg. Cent., which was 
also the maximum temperature on the inside of the 
column, 

The manner in which the records were taken, the 
reports drafted, and the results arranged in tabu- 

ted form, formed again a performance of a busi- 
ness-like character, and the method in which facts 
As before, 
inasmuch as the autho- 


Were stated, calls for commendation. 
opinions had to be given, 


rities asked for the advice of the Commission ; but, 
as I have said, in connection with the first series 
the expression of opinion was distinctly based on 
facts, and the terse character of the report was in 
every way a model of its kind. I cannot refrain 
from quoting the summarised report of the Com- 
mission as an instance of what I consider to be the 
most suitable form for recording investigations of 
this kind, where opinions are demanded, and hence 
cannot be avoided. The brevity with which the 
report is framed should also serve as an example to 
those who, when entrusted with an investigation, 
seem to consider it their duty to cover a large 
amount of paper. I suppose it is needless to add 
that I am quoting this report as an example of a 
report, and not with a view of referring to its con- 
tents. 

‘1. Unprotected cast-iron columns loaded to the 
extent of 500 kilogrammes to the cubic centimetre 
lose their power of giving support when heated to 
from 700 deg. Cent. to 850 deg. Cent., or, say, 
approximately 800 deg. Cent.; whilst wrought-iron 
lattice stanchions loaded to the extent of 1000 kilo- 
grammes per cubic centimetre, according to the 
previous investigations of the Commission, lose 
their power of support when subjected to a tem- 
perature of about 600 deg. Cent. 

‘*2. The resistance of a cast-iron column is 
dependent not only on the heat applied and the 
load taken, but also very considerably on its section. 

‘¢ 3. If cast-iron columns are protected by suit- 
able materials in a practical manner they will, for 
a considerable time, preserve their power of sup- 
port, even if placed in a strong fire. 

‘*4, There was no great difference in the protec- 
tive properties of moveable and immoveable cover- 
ings for columns. 

** 5, In the selection of protective materials their 
power of resistance must be considered in relation 
to the practicability of applying the covering and 
the relative cost of its application.” 

Before closing my remarks, I should say that 
this second series was also accompanied by various 
minor investigations, including some chemical in- 
vestigations regarding the effect of fire on various 
protective materials which had been utilised, and 
particular care was also taken to illustrate the 
various effects with the aid of diagrams quite inde- 
pendent of the valuable Tables to which I have 
referred. As in the report of the first series, 
photographic illustrations are also presented, 
giving detailed views of the effect of fire on the 
various supports under consideration, and these 
photographs go to the extent of showing pieces of 
the protective covering in detail, which is a very 
valuable adjunct to the record. 

To summarise, the research work undertaken by 
the Hamburg authorities through their Commission 
of public officials may be well regarded as a piece 
of independent research of a very high standard, 
and the manner in which it was carried out was 
most business-like and careful throughout. The 
investigation is, however, very weak in one point, 
and that is, that the tests are of a too theoretical 
character. The application of heat to supports on 
such a small superficial area as is given by the 
oven, whilst the remaining portions of the support 
are unaffected by the heat, is most unnatural, and 
the picture thereby afforded quite unreal. We have 
before us scientific tests most ably conducted, but 
they must in a sense be read as comparative tests, 
inasmuch as certain facts are recorded, which 
occurred to certain materials under certain circum- 
stances and to a certain small section of the piece 
of construction under investigation which was sub- 
jected to fire, water, and weight. To assume that 
a certain support will collapse at a certain tem- 
perature because it collapses when one small section 
of it has been equally heated to a certain degree, is 
a wrong conclusion. The irregular heating, the 
irregular load, and the application of strain on one 
or more points under various circumstances is what 
actually occurs at a conflagration, and to obtain a 
real idea of the possibilities of resistance in a 
specific form of construction, it is absolutely essen- 
tial that the natural conditions should be more 
observed than was the case at Hamburg. 

At Berlin we had “natural” tests unscientifically 
reported, at Hamburg we had scientifictests under 
unnatural conditions, and yet the Berlin and Ham- 
burg tests are both of a highly instructive cha- 
racter. Whilst the reports of the Berlin tests no 
doubt leave much to be desired owing to the inad- 
visable opinions and suggestions, and whilst the 





Hamburg report also includes opinions as distinct 





from mere statements of facts, both the reports 
are valuable ; but there is no doubt that the report 
of the Hamburg Commission is one that will stand 
far above the ordinary average reports of this de- 
scription, from the admirable way in which it has 
been drafted as what might be termed a report of 
facts with opinions based on such facts. 








THE PURIFICATION OF DRINKING 
WATER. 
By Henry E. P. Corrrert, Assoc. M.1.C.E. 


Tuis is probably the most important problem 
which sanitary engineering has to solve, and one 
where the most marked progress may yet be looked 
for, through a complete revolution in the system of 
treatment to which water is submitted before it is 
supplied for drinking purposes. The idea that be- 
cause water is clear, tasteless, and odourless, it is 
also wholesome and fit for human consumption, has 
long been exploded. Microscopical investigation 
has settled that such water may be teeming with 
micro-organisms, some of which are the deadly 
enemies of our race when introduced into our 
bodies. Water is fit to drink not only when it is 
colourless, odourless, tasteless, and when its chemical 
constituents are satisfactory, but above all when it 
contains a minimum of organic matter, few water 
bacteria, and no pathogenic microbes whatever. 

In view of the forthcoming report of the Com- 
mission on the contamination of the water supply 
which has been held responsible for the late typhoid 
epidemic in the Maidstone district, this question of 
water purification is likely to attract public atten- 
tion in the near future in a way that it has not ever 
done before, and it will, therefore, be of interest 
to the readers of ENGINEERING to be acquainted 
with the experience of our neighbours across the 
Channel, and with their latest progress in this 
direction. A definition of the qualities which a 
scientifically pure drinking water supply should 
possess will be useful. Such supply should be : 1. 
Chemically pure. 2. Fairly soft. 3. Free from 
matter in suspension both inorganic and organic— 
colourless, odourless, and clear. 4. Free from 
bacterial germs and spores above a certain mini- 
mum, and wholly free from all pathogenic varieties. 
The first and second conditions can in most cases 
be secured by selecting the source of supply, the 
third by treating the water by the well-known 
processes of sedimentation, 7.e., storage in bulk for 
a certain minimum period, and by filtration through 
an ordinary sand filter at a certain minimum rate. 
The fourth, which has year by year become of 
relatively greater importance, can only be attained 
by one of two ways: (1) by the natural process of 
septic or autopurification; (2) by the artificial 
process of sterilisation. 

Water obtained from certain springs, or collected 
on lofty catchment areas away from all vegetable 
and animal contamination, or drawn from deep 
well borings, certainly comes fairly well up to this 
standard of purity, but the supply obtained from 
these sources forms but an insignificant percentage 
of the water consumed for domestic purposes in 
the populous centres of civilised countries. And 
the cost of increasing the supply drawn from 
sources of this character, which are fairly above 
suspicion, is often so prohibitive that economical 
reasons compel the continued use of the natural 
sources of supply furnished by streams and rivers, 
long after these supplies have been recognised as 
most unsatisfactory from the sanitary point of 
view, and dangerous to public health. Paris has 
for years been agitating for a supply of drinking 
water drawn from sources less open to suspicion 
than local springs and wells, and yet these sources 
furnish the largest proportion of the water con- 
sumed by the teeming millions of that capital. The 
Municipal Council ef Paris very sensibly endea- 
voured to discover, as far back as 1894, a practical 
means of improving the quality of their water supply 
by inaugurating a competition on a working scale 
between inventors of various systems of water 
purification, and for this purpose invited communi- 
cations and proposals for the conducting of prac- 
tical experiments. Thus some 148 different pro- 
cesses were submitted to a select committee of 
experts appointed in 1895 by the Municipality. 
Of these 106 were at once rejected as unsuitable ; 
then 13 more were added to this list, and 29 only 
were reserved for experiment. All these proposals 
were connected either with sterilisation by heat or 





filtration by means of sand, charcoal, cellulose, 
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FIRE PROTECTION IN EUROPE: TESTS OF BUILDING CONSTRUCTION. — 
(For Description, see Page 251.) 





Fig 94. 
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asbestos, pottery compositions, centrifugal macl.i- 
nery, &c.; or chemical purification by lime, iron, 
baryta and iron, sulphate of alumina, and sand, 
&c. Seine water was delivered to all the com- 
petitors, drawn from the waste pipes at the 
Austerlitz Works, and eac: was allowed to work 
his particular system for several months at a stretch. 
The report of the Committee which carried out the 
extensive comparative tests was Ren by the 
Sanitary Inspector-General of Paris, Dr. A. J. 
Marten, and the conclusion arrived at, was that none 
of the processes experimented upon, attained the re- 
quired standard on a working scale, and that from 
the river water all alike gave an insufficient supply 
of purified water. Mr. Bienvenne, the chief en- 
gineer of the Paris water supply, reported as 
follows : ‘‘ Leaving out of account the data fur- 
nished by chemical analysis and _ bacteriological 
examination, the means of rendering water re- 
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quired for public consumption potable must not be 
sought either in the process of sterilisation by heat 
or by purely chemical treatment; the second 
possesses the objection of high cost, the first, 
of uncertain results. Mechanical filtration through 
sand or asbestos combined, if needful, with a 
previous chemical treatment, seems to be still the 
only process which fairly meets the conditions of 
the problem. Here, in a nutshell, is the general 
result to be deduced from the processes submitted 
to competition.” 

Mr. Albert Lévy, the Municipal Analyst, de- 
posed that simple filtering did not effect the re- 
duction of salts of lime in the water, and that 
according to the system employed, the organic 
matter was more or less reduced in quantity, but 
more often a loss of oxygen in solution was pro- 
duced. The chemical processes gave most variable 
results ; some deprives the water of more than 10 
per cent. of its oxygen, while relieving it of 22 per 
cent. of its lime ; others take away very little of the 
oxygen, and reduce the organic matter by 66 per 
cent., and even 78 percent. Were it not for other 
considerations, these processes, whose results are 
by no means bad, would not merit being generally 
rejected. 

Dr. Miguel’s micrographical researches were very 
instructive. He found that filters composed of a 
filtering diaphragm, homogeneous and with very 
minute pores, such as porcelain, infusorial earth, 
cellulose paste, &c., yielded at first starting steri- 
lised water, but this quickly became contaminated, 
even when the most approved cleansing devices 
were frequently applied. Filters formed of porous 
materials—gravel, sand, asbestos, &c.—gave most 
unsatisfactory results from the beginning. Some 
chemical processes actually filled the water with 
bacterial life instead of purifying it, while others 
sterilised it at first, but bacteria swarmed as the 
process went on. Some of the mixed processes, 
oxidation by air plus sand, oxide of iron plus sand, 
&c., however, were fairly efficient. Thus if any 
preference could be given, the Commission inclined 
to the mixed processes as alone applicable to the fil- 
tration of the drinking water for a city like Paris— 
filtration by sand, inoffensive reagents acting by the 
oxidation of organic substances, &c.; while for 
the purification of the water in model dwelling- 
houses or for domestic use, they could not but re- 
commend the employment of filters, or that of 
chemical substances, or sterilisation by heat. One 
mixed process only was judged to approach sufli- 
ciently to the requisites of the sterilisation on 
a grand scale such as Paris requires, 3} million 
cubic feet per day. This process under a head 
of 1 metre yielded 140 cubic feet per hour and 
per square metre of area and reduced bacteria 
by 98.11 per cent., with little or no loss of oxygen, 
and had diminished the amount of organic matter 
present by 30 per cent. without requiring very 
frequent cleansing. But this system still presented 
great irregularities of working, and would require 
a long period of careful experiment before its merits 
and demerits could be pronounced upon. It was 
simply an improved sand filter, similar to those em- 
aes in London, Berlin, Warsaw, Zurich, Altona, 

amburg, &c., and analogous to those in use in 
certain French towns, where the sand per‘orms 
functions of a support for a sticky film of microbes 
which constitutes the active portion of the filter. 
M. Duclaux, the propounder of the system, after 
careful study, found that this bacterial tissue was 
very delicate in texture and not long-lived, and 
that when it became thickened, filtration ceased. 
This living filter is efficient for a while, then has to 
be cleaned, and its renewal awaited so that it 
should resume its texture and capacity for filtra- 


tion. It is therefore only better than nothing. 
The inquiry provoked by the Municipality 
led practically to a nega‘ive result. It turned 


out to be impossible to find a method of filtering 
river water on a grand scale in such a way as to 
obtain a really potable water. The report con- 
tinues as follows: ‘‘It is practically impossible to 
obtain with any filter of any dimensions, small or 
great, in a permanent way, water that can be com- 
pared with water from properly selected springs 
properly stored and sutliciently protected. The 
best means of purifying drinking water consists in 
supplying it from springs.” The problem, as far 


as domestic supply is concerned, would, however, 
be solved by the discovery of a very economical filter- 
ing substance which could be replaced every three 
days, for it takes that time for a filter with very 
fine texture to become infested with microbes, and 


in this way cleaning, which is always unsatisfactory 
and untrustworthy, would be avoided, and a prac- 
tically new and efficient filter would always be 
available. ‘‘In agglomerations of limited area, 
such as schools, colleges, barracks, or hospitals, 
when the water supply becomes open to suspicion 
or manifestly impure, then it is necessary, if it is 
used for drinking purposes, to subject it first to a 
process of boiling, and to keep it in contact with 
free air and protected from atmospheric dust. It 
is necessary in such cases to proscribe all known 
processes of filtration or purification whose up- 
keep, cleansing, and supervision are unreliable in 
practice.” 

This is neither more nor less than the complete 
condemnation of all known systems of filtration 
which have up till this date been essayed or pro- 
posed because they are inefficacious and powerless 
to insure a water supply of the highest stan- 
dard of purity. The question of how to secure a 
proper supply of drinking water becomes, there- 
fore, unanswerable unless some other method 
exists entirely distinct from those the Paris Muni- 
cipal Commission reported upon, and which can 
practically be applied to such sources of supply 
as are economically and readily available in the 
large centres of population. Dr. Miguel, as the 
result of his extensive bacteriological experiments 
on drinking water, has formulated a scale for the 
relative determination of purity in drinking water, 
which is becoming generally adopted : 


Bacteria per 
Cubic Centimetre. 
Excessively pure water... 0 to 10 
Very pure water : 10 to 100 
Pure water 100 to 1000 
Average water 1,000 to 10,000 


Impure water... 10,000 to 100,000 
Very impure water 100,000 and over. 

Dr. Koch’s standard, which is adopted by the 
Local Government Board as a test of the purification 
effected by the water companies in the United 
Kingdom, is the same as Dr. Miguel’s very pure 
water, 7.e., containing bacteria not exceeding 100 
to the cubic centimetre, but in practice this stan- 
dard merely represents the general average purity 
of the supply, the daily averages often being con- 
siderably in excess thereof as revealed by the water 
examiner’s reports. In Paris, of the two principal 
sources of supply, the Vanne has a mean annual 
bacterial contamination of between 600 and 700 to 
the cubic centimetre, while the Dhuis has between 
3700 and 3800; but the tanks in the houses sup- 
plied from these sources often contain as many as 
35,000 bacteria to the cubic centimetre, which is 
due to the generally bad system of house storage 
and distribution obtaining there, which is in all 
respects inferior as a rule to that in London, un- 
satisfactory as this undoubtedly often is. 


(To be continued. ) 








EARTH-PRESSURES ON RETAINING 
WALLS. 
By G. C. Maconcuy, Executive Engineer, 
Bengal Public Works Department. 

A new light is thrown on the somewhat obscure 
subject of earth-pressures by the theory elaborated 
by M. Chaudy in an article contributed to the 
Mémoires et Compte Rendu des Travaux de la 
Société des Ingéniewrs Civiles de France, Bulletin de 
Decembre, 1895. It is well known to engineers 
that the overturning moment of the thrust actually 
exerted by the earth on the back of a retaining 
wall is considerably less than the moment calculated 
in accordance with existing theories on the subject ; 
and, although the error is on the side of safety, 
this discrepancy points to the need of some modifi- 
cation of the existing theoretical ideas regarding the 
method of action of the pressures exerted by masses 
of earth. M. Chaudy so far supplies this want 
that the overturning moments calculated by his 
method are considerably less than those worked 
out on the lines indicated by previous investi- 
gators, and are consequently more nearly in accord- 
ance with the results of practical experience. M. 
Chaudy’s result, as it stands, involves, however, 
the solution of a cubic equation, while the method 
by which it is arrived at is somewhat complex. 
The object of the present paper is, firstly, to indi- 
cate a simpler and more direct method of arriving 
at the result ; and, secondly, to bring the theory 
within the range of practical utility by the com- 
pilation of a table showing the results in the form of 





arithmetical coefficients covering all cases likely to 





occur in practice, and thus obviating the necessity 
for further elaborate calculations. 

First, however, it will be useful to recapitulate 
briefly some of the existing methods. The best 
known is that due to Rankine, and is based on the 
principle of conjugate pressures. The resultant 
thrust against a vertical plane acts, as demon- 
strated, at one-third of the height of the plane in 
a direction parallel to the surface of the earth. 


backing (Fig. 1). 
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The value of the thrust as computed, is 
goes > Fees = oo +) 

cos @ + a (cos? a — cos? ¢)’ 

When the surface is horizontal, a = 0, and the 
thrust acts horizontally, its value being 

— wh? 1—sino 

2 ‘1+sing 

When the surface slopes up at an angle equal to 
the angle of repose of the earth, a = ¢, and the 
thrust is 


2 
P= w hi cos 
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The above result is also given by a graphic con- 
struction as follows: Draw O X, O R (Fig. 2), 
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making an angle X O R = ¢, and from any centre 
M in O X draw the semicircle Y R X touching O R. 





Draw O Q P, making an angle « with O X. ‘Then 
P= ==. . COS a =o, 
2 OP 


Professor Reilly’s graphic method is a modifica- 
tion of Rankine’s, and takes into consideration the 
angle of inclination g, or batter, of the back of the 
wall. Drawing O X, OR, inclosing the angle ¢, 
(Fig. 3), and describing the tangent semicircle 








» ae \ 
—<——1_ = ae 2 
© (ems) A , = Of x 
Y R X, as before, draw M Q making the angle 
YMQ=28. JoinOQ. 
Then the thrust is 


2 “Ox 
while y is the angle between the direction of the 
thrust and the normal to the back of the wall. 
That is, the thrust is inclined to the horizon at an 
angle a, such that « = B + ¥. Expressed ana- 
lytically, we have 

pavi? v(1+sin?og—2 sin @ cos 2 8) 
2 1+ sng 


When the back of the wall is vertical, 6 = 0, 
and the thrust becomes 
_ wh? 1—sing 
‘? > ip 
The 


which is identical with Rankine’s formula. 
value of is given analytically by the expression 
sngsin2@ 
W (1 + sin? @ — 2sing cos 28 
Another theory, based on_the researches | - 
Prony and Coulomb, is derived from the follow = 
physical considerations: B C (Fig. 4) being 


sin y = - 
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natural slope of the earth, there will be no ten- 
dency to sliding motion down this plane. Consider 
the pressure produced by a mass A B C! (treated as 
solid) tending to slide down some other plane B C', 
inclined at an angleg+e=2 with the horizon. 
W being the weight of AB C!, and H the hori- 








zontal thrust of the earth, it is shown that H = 

W tan e = w x area A B C! x tan e. Now the 

position of B C! is chosen so as to make the thrust 

a maximum, which occurs when area A BC! 
ry GLY wy? 

BYxCY men «= “0% 


9 a oa 
2 


The position of B C! is graphically determined as 
follows: Draw B E parallel to A C, and O P per- 
pendicular to B C, O being any point on A B. De- 
scribe the semicircle O H P, and with centre P and 
radius P H draw the are HI. Then B C!, drawn 
through I, is the required position for maximum 
thrust. 

The main object of quoting the above theory is 
to draw attention to the method by which it is de- 
rived, but for comparison of results an extract 
from the Table of coefficients, in which the final 
result is given, may here be made. The formula 


»h2 


; wl : 
being P=C. the following are some of the 





to make the layer of earth a b d slide along the 
plane b d, this tendency being resisted by the fric- 
tional force f P cos a, f being the coefticient of fric- 
tion. Hence the thrust Q is the resultant of the 
two opposing forces P sin a and f P cosa. That is, 


Q = Psina—f Peosa = Psin a eae +) (1) 
tan a 
The relative intensities of P and Q are as fol- 


low: Let p be the intensity of pressure acting 
normally to the plane ab (Fig. 6), dx an elemen- 
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tary portion of that plane, ¢ the intensity normal to 
ac, and dm an elementary portion of ac, which 
makes with a b an angle (90 deg.—a). Then pdx 
must be written instead of P in the above equation, 
and qd minstead of Q, it being noted that 


dm=dz2.sina, 


Then 
qdm=qdesina=rd. sina (1 - a) 
tana 
whence 
Wmiee So ee 


p tan a 
(To be continued.) 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XXX. 
THe Construction DEPARTMENT — (continued). 

As a contrast to the very early and _ historical 
examples of marine engines constructed by Messrs. 
Schneider and Co., and described in our last article, 
we annex particulars of a few of the mcre recent 
and important of the engines constructed by the 
company for the French Navy. 

Engines of the *‘ Magenta.”—The engines of this 









































2” first-class French battleship are four in number, of 
> -_ ‘i, Ps a ° 
values of C: a vertical type, with two cylinders, compound ; they 
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In M. Chaudy’s theory it is, virtually, assumed 
that a pressure P, applied to any portion of a mass of 
earth, causes an oblique thrust Q, whose direction 
makes an angle (90 deg. + @) with that of P, the 
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value of a being such as to give &@ maximum value 
to the thrust Q. The value of Q may be found as 
follows : The component of P acting on the plane 
a b (Fig. 5)in the direction of Q’s line of action is P 


Sin a, and the component acting normally to that 
direction is P cos a, ° d 


The component P sin a tends 








are connected in pairs over two shafts, each shaft 
driving a propeller. The principal dimensions of 
the engines are as follow: 


Diameter of high-pressure 
cylinder . ? 
Diameter of 
cylinder... 
Length of stroke 


1.060 m. (41}4 in.) * 


2.020 ,, Co » ) 
1.000 ,, (393 ,, ) 


The two engines on each side of the ship can be 
worked, connected or disconnected, and driven 
separately. Hach one of the four is provided with 
a horizontal tubular condenser, a double-acting 
horizontal air pump, worked by a separate com- 
pound engine, and with a centrifugal circulating 
pump, driven by a single-cylinder engine. All the 
slide valves are of the usual type, those of the high- 
pressure cylinder being fitted with a special ex- 
pansion device. The distribution slide valves are 
controlled by link motion. 

The reversing gear of each engine is worked 
either by hand or by steam power, and that of 
each two engines on one side of the ship can be 
connected when the two engines are working 
simultaneously. All the crankshafts, interme- 
diate, and propeller shafts are hollow, of forged 
steel; the propellers are of bronze cast in one 


low-pressure 





piece. Each engine-room is provided with a 
ventilator fan. The boilers are eight in number, 
cylindrical, of the French Admiralty direct-flame 
type, with three furnaces each, placed in four 
stokeholds and connected to one single funnel. 


Registered steam pressure... 6 kilos. (85.338 1b. per 


sq. in. 
.. 52.08 sq. m. (560 sq. ft.) 
. 2368.08 sq. m. (25,490 
sq. ft.) 

The boilers are fed by four pumps placed in 
the engine-room ; four donkey pumps in the stoke- 
holds serve as auxiliary feed. Eight ventilators 
serve for ventilating the stokeholds, and for work- 
ing under forced draught. The trials of the engines 
gave the following results : 


Total grate area 
Total heating surface 














| | 
Duration of trial. . .. hours; 6 6 | 6 + | 2 
Number of engines working .. “1 4% $ 4 4 
is boilers ,, ai. 8 | 5 | 8 8 | 8 
Average revolutions .. --| 72.3 | 57.2 | 70.4 | 84.8 | 87.3 
Total power realised, horse- | 
power .. a ee ..| 5832 | 2695 | 4915 9884 |10,877 
Coal consumption per horse- | | 
power per hour .. kilogs.| 0.885 | 0.920 | 0.975 1.231 | 1.251 
Coal consumption per horse- | | 
power per hour Ib.} 1.96 | 2.04 | 2.15 2.72 | 2.77 
| 











Engines of the ‘* Alger.” —The first-class cruiser 
Alger has two main vertical engines, of equal 
power, triple-expansion, each engine driving a 
screw propeller. The principal dimensions are the 


following : 

Diameter of high-pressure 

cylinder... aa ... 0,860 metre (33}4 in.) 
Diameter of mean pressure 

cylinder... ia eye ae «(O88 .) 
Diameter of low-pressure 

cylinder... ‘i ni (ee a (Gh...) 
Stroke... Be 0.850 ,, (33%,, ) 


Kach engine is provided with a horizontal tubular 
condenser, with brass tubes, two single-acting ver- 
tical air pumps and one centrifugal circulating 
pump, these pumps being worked by a separate two- 
cylinder engine. 

The high-pressure slide valves are cylindrical ; 
the mean and low-pressure slide valves are of the 
usual flat type, and are balanced. They are all 
controlled by link motion. Each engine is fitted 
with reversing gear, worked by hand or steam 
power. The pistons are of cast steel, each one 
being fitted with two rods, united at their lower 
end by a crosshead, which carries the connecting- 
rod pins and guide sliding-blocks. The foundation 
plates which support the crankshaft bearings, and 
the frames which support the cylinders, are also of 
cast steel, All the crankshafts, intermediate, and 
propeller shafts, are hollow and of forged steel ; 
the propellers are of bronze of a special quality, 
cast in one piece. 

The condensed water discharged by the air pumps 
of each main engine, is collected in a tank fitted 
with filters through which it passes before return- 
ing to the boilers. 

Special evaporators for the production of fresh 
water are used for making good waste in the feed. 
The boilers, of the Belleville type, as prescribed by 
the French Admiralty for this cruiser, are 24 in 
number; they are placed in eight compartments, 
and are connected with two funnels. The principal 
characteristics of the boilers are the following : 


Registered steam pressure... 17 kilos. (241.8 lb. 


8q. In 
Total grate area ... 70.08 sq. m. (734 sq. ft.) 
a eating surface . 2068.28 sq. m. (22,263 
sq. ft.) 

The boilers are fed by eight Belleville pumps 
worked by separate motors. 

The maximum total power contracted for was 
8000 indicated horse-power at 120 revolutions, with 
a maximum pressure of 12 kilogrammes (170.7 lb. 
per square inch) at the valve chests. The trials 
gave the following results : 





Nl | 

Duration of trial -. hours} 6 | 24 | 12 4 6 

Number of engines working .. , 2 Bs 2 2 | 3 

. Boilers ~~ a8 Fe 24 a | 8 
Average revolutions ..  ..| 74 | 101.6 | 115.4 | 116.1} 
Total power realised, horse-| | 

power .. ve va ..| 2055 | 5346 | 8038 | 8231 | 828 
Coal consumed per _horse-| 

power per hour _..kilogs., 0.650 | 0.700 | 0.735 | 0.764 | 0.865 
Coal consumed per _horse- | 

power per hour Ib.) 1.4 | LS | L& F147 1.9 








86-Ton Torpedo-Boats.—Messrs. Schneider and 
Co. have in course of construction 21 of these tor- 
pedo-boats. (See our two-page plate.) The engines 
are of 1500 horse-power, and each boat has two Du 
Temple boilers, as prescribed by the French Navy 
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DIRECT-ACTING DUPLEX COMPOUND STEAM PUMP. 


CONSTRUCTED BY MESSRS, 


LEE, HOWL, AND CO., LIMITED, 


(For Description, see Page 262.) 


ENGINEERS, TIPTON, 


STAFFORDSHIRE. 
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SECTION ON LINE A.B 


Department. The engines are vertical, with three 
cylinders and triple-expansion, provided with a 
tubular surface condenser, the air and feed pumps 
being worked direct from the main engines. The 
following are some dimensions : 
Diameter of high-pressuve 
cylinder... Be ee 
Diameter of mean-pressure 
cylinder... as 
Diameter of low - pressure 
cylinder * sis 
Stroke ... = 
Revolutions ... 


.425 m. (16}} in. 


) 
610,, (24 ,, ) 
.870,, (S43 ,. ) 
450,, (17it,, ) 

‘ ee 360 

When the torpedo-boat is under steam, circulation 
in the condenser is produced naturally by running 
ahead. When the boat remains stationary, the 
circulation is effected by means of a small centri- 
fugal pump. A filter is fitted to the discharge of 
the air pump, in order to cleanse the water, which 
serves to make good waste in the feed. An evapo- 





| water. 


rator is provided for the production of fresh feed 


EXHAUST 
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A reheating apparatus is fitted on the 

discharge of the feed pumps. 
Registered piston pressure 15 kilos. (213.3 lb. per 

sq. in.) 
4.56 square metres 
(48.45 sq. ft.) 
210 sq. m. 
(2260.45 sq. ft.) 


Total grate area 


Total heating surface not 
covered with water : 


The boilers are provided with a donkey-pump, | 


which works independently of the feed pumps. 

Forced draught is obtained by means of a venti- 
lator, placed in the stokeholds. The boilers are | 
fitted with firebox and ashpit doors, and gas outlet 
flues, so as to prevent all return of flame into the 
stokeholds. 





Hono.utvu.—The United States Navy Department is | 
considering the construction of a large dry dock at Hono- 

lulu for the use of American men-of-war stationed in the | 
Pacific, 











SECTION ON LINE C.D. 


| ELECTRIC GENERATORS. 

By H. F. Parsnatt, M. Inst. C.E., 
anp H. M. Hosart, S.B. 

(Continued from page 212.) 

| Maenetic Crrcurr oF TRANSFORMER. — 

Tue calculation of the magnetic circuit in the 
|case of transformers cannot, of course, be at all 
‘completely dealt with until the whole matter of 
transformer design is taken up in a later section. 
But the following example will give a general idea 
of the considerations involved, and will illustrate 
the use of B-H and hysteresis and eddy current 
curves : — 

Ten-Kiloivatt Transformer.—The magnetic circuit 


is shown in the accompanying sketch (Fig. 106). 


Primary voltage = 2000 volts. Secondary voltage 
=100 volts. Primary turns = 2340, periodicity 
80 cycles per second. E=4 F.T.N.M. x 10°. 
Assume that the transformer is to be used on @ 
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circuit having a sine wave of electromotive force. 


Then 
F=1.11 
92000 = 4 x 1.11 x 2340 x 80x M x 10-8 
M= 240,000 lines = .24 megalines. 
Effective cross-section of magnetic circuit = 3.13 x 
3.13 x .90 = 8.8 square inches. 
Density = 27.3 kilolines per square inch. 
First calculate magnetising component of leakage 
current. From curve B of Fig. 22, page 99, vol. Ixv.) 
we find that at a density of 27.3 kilolines there is re- 
























Consequently hysteresis and eddy current loss 
will be .48 + .21 = .69 watts per pound. Total 
iron loss = 148 x .69 = 102 watts. Core loss 
component of leakage current = 102 + 2000 = .051 
R.M.S. amperes. 


Resultant leakage current = V.054? + .0512 = 
10,000 
2000 


oO 


.074 amperes. Full load current = == 6. 


amperes. 









Consequently resultant leakage current = 1.4 per 
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. 6 Poles. stator/primary), has 54 slots, delta connected 


Sphase winding, with I 


turns ‘in series per phase, for 1/0 volts at 60 Cycles. 





INDUCTION MOTOR. 


Feg.111. 


Distribution of Resultant Magnetomotive force. 





quired about three ampere-turns of magneto-motive 
force per inch length of magnetic circuit. 
Mean length of magnetic circuit = 59.5 in. 
uire magneto-motive force of 59.5 x 3 = 179 
ampere-turns, 
There are 2340 turns. 
179 


». Require a maximum current of —‘” = .077 amperes. 
2340 
. R.MLS, amperes = *277 = .o54. 
/2 


Next estimate core loss component of leakage 
current. Weight of sheet iron = 59.5 x 8.8 x 
-282 = 148 lb. At 80 cycles and 27.3 kilolines, 
Fig. 107 shows that shall have a hysteresis loss of 
‘6 x .8 = .48 watts per pound. 

Volts per turn per square inch of iron cross- 


section = .097. From Fig. 108 the 


2340 x 8.8 








eddy current loss is found to be .21 watts per | 
pound. |} concerned in the determination of the magnetising 


cent. of full-load current. Core loss = 1.02 per 
cent. of full-load rated output. 

Example.—Find core loss and leakage current 
for the same transformer with the same winding 
when running on a 2200-volt 60 cycles circuit. 


Maenetic Circuit oF Inpuction Motors. 


In Fig. 109 is represented the magnetic struc- 
ture of a six-pole, three-phase induction motor. 
The primary winding is located in the external 
stator, which has 54 slots. There are 12 con- 
ductors per slot, consequently 12 x 54 = 648 
total face conductors, 324 turns, and 108 turns in 
series = phase. The motor is for 110 volts and 
60 cycles, and its primary windings are 4 con- 
nected. When run from a sine wave circuit, we 
have 

110 = 4 x 1.11 x 108 x 60 x M x 10-8 
M = .38 megalines. 


Before proceeding to the calculations directly 


current for the magnetic circuit of this induction 
motor, it will be necessary to study the relations 
between magneto-motive force and flux distribution 
in this type of magnetic circuit and winding. 

In Fig. 110, a portion of the gap face of the 
primary is developed along a straight line, and 
the slots occupied by the three windings are let- 
tered A, B, and C. The relative magnitudes of 
the currents in the three windings at the instant 
under consideration are given numerically immedi- 











ately under the letters, and the relative directions 
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of these currents are indicated in the customary 
manner by points and crosses. The instant chosen 
is that at which current in phase A is at its maxi- 
mum, denoted by 1, the currents in B and C then 
having the value .5. 

The curve plotted immediately above this diagram 
shows the distribution of magnetic flux in the gap, 
at this instant, on the assumption that the gap 
density is at each point directly proportional to the 
sum total of the magneto-motive forces at that 
point. Thus the magnetic line which, in closing 
upon itself, may be conceived to cross the gap at 
the points M and N, is linked with the maximum 
ampere-turns. Taking the instantaneous current 
in conductors of phase A as 1, and in phases B and 
Cas .5, and for the moment considering there to be 
but one conductor per slot, the total linkage of 
ampere-turns with the line m nis 3 x 1+ 6 x .5 
= 6, and the maximum ordinate is plotted at this 
point with the value 6. In the same way the other 
ordinates are plotted. From this curve it appears 
that the resultant of the magneto-motive forces of 
the three phases at the points M and N is two times 
the maximum magneto-motive force of one phase 
alone. This is a general property of such a three- 
phase winding. 

Moreover, an analysis of the curve shows the 
maximum ordinate to be 1.6 times as great as the 
average ordinate. But this is only in this particular 
case. With different numbers of slots per pole- 
piece, this value would vary, and, owing partly to 
the increased reluctance in the high density teeth, 
the curve would tend to be smoothed out and 
become less peaked. Consequently the distribu- 
tion of the flux density should be taken to have a 
sinusoidal form. Practical calculations of the mag- 
netising current agree best with observed results 
when the maximum value of the air-gap density 
over the pole-face is taken equal to ./ 2 times the 
average value. 

The above considerations are sufficient, as they 
enable us to determine the maximum values of 
magneto-motive force and flux, and it is from such 
values that the maximum magnetising current is 
derived. But it will be of interest to refer also to 
Fig. 111, in which are represented the conditions 
one-twelfth of a complete cycle (30 deg.) later, when 
the current in phase B has become zero, the current 
in phases A and C having become .867. Figs. 110 
and 111 represent the limiting values between 
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which the resultant magneto-motive force fluctuates 
as the magnetic field proceeds in its rotatory course 
about the magnetic structure. Various experi- 
menters have shown this small variation in inten- 
sity to be, in practice, practically eliminated. An 
examination of the diagrams of Figs. 110 and 111 
shows that the maximum ordinates are 5.2 and 6 
respectively, which corresponds to the theoretical 
ratio of 

V3 24 =1:1.16. 

2 

From Fig. 109 the following cross-sections of the 

magnet circuit per pole-piece at different positions 
are obtained : 


Sq. In. 

A. Cross-section air gap per pole-piece at 

face of stator, i.e., surface area of 

exposed iron of projections ... ; 21 
B. Ditto for rotor face Sb ae es 21 
C. Cross-section at narrowest part of pro- 

jections in stator a ee ae 10 
D. Cross-section at narrowest part of pro- 

jections in rotor ee a es 8 
E. Cross-section in laminations back of 

slots in stator ... i + es 10 
F. Cross-section in laminations back of 

slots in rotor & 8 

Flux Density. 
Kilolines 
Maximum. 

A. 18 kilolines average : 25 
a a 25 
= “ 54 
— fae i 68 
E. 38 
F 48 


The depth of the air gap is ,; in. (.047 in.), and the 

ampere-turns for the air gap amount to 
-313 x 25.000 x .047 = 370. 

For the iron should allow about 8 ampere-turns 
per inch of length of the magnetic circuit, which, 
through the high density teeth, is about 9 in. 

Ampere-turns for iron = 8x 9 = 72 

Total ampere-turns per pole-piece = 370 + 72 = 442. 

Magneto-motive force of the three phases is equal 
to two times the maximum ampere-turns per pole- 
piece per phase. There are 18 turns per pole-piece 
per phase, therefore, letting C = R. M. 8. amperes 
per phase, we have 

1,41 x C x 18 x 2 = 442. 
’ 442 


I= 


de ee 5a 8.7 amperes = magnetising cur- 
xX 18 X @ 


rent per phase. 

Taking the core loss at 300 watts, the friction at 
150 watts, and the C? R loss running light, at 50 
watts, gives a total power, running light, of 500 
watts, or 167 watts per phase. Energy component 


of leakage current per phase = rai = 1.5 amperes. 
Resultant leakage current per phase = 


= 9 amperes. Ditto per line 


J 8.72 + 1.6 
leading to motor = 9 x ,/3 = 15, 6 amperes. 
Letting power factor, running light, equal P, we 
have 
P x 9 x 110 = 167. 
P=.17. 


EXAMPLeEs. 

The following examples relate to matters treated 
of in the foregoing chapters : 

1. A three-phase generator has 24 poles, 36 slots, 
20 conductors per slot, Y connection. Volts 
between collector rings at no load and 500 revolu- 
tions per minute = 3500. What is the flux from 
each pole-piece into the armature, assuming the 
curve of electro-motive force to be a sine wave ? 
(For type of winding, see Fig. 64, p. 322, vol. lxv.) 

2. A continuous current dynamo has a_ twe- 
circuit single winding (drum). Its output is 
100 kilowatts at 550 volts. The current density in 
the armature conductors ‘s 1200 amperes per 
square inch. It has 668 face conductors. Mean 
length of one armature turn is 75 in. 

What is the cross-section of the armature con- 
ductors ? 

What is the resistance of the armature from 
positive to negative brushes at 60 deg. Cent.? 

The dynamo has six poles. If the speed is 200 
revolutions per minute, what is the magnetic flux 
entering the armature from each pole-piece ? 

3. A six-pole continuous current generator with 
a two-circuit, single winding, gives 600 volts with 
a certain field excitation and speed. There are 560 
face conductors, arranged two per slot in 280 slots. If 


with reference to the winding, what would be the 
alternating current voltage at two collector rings 
connected to these points ? 

Assume the pole arc to be 60 per cent. of the 
polar pitch. 

4, 100-kilowatt dynamo, 250 volts, 4 poles. 
500 revolutions per minute. Armature wound 
with a two-circuit, triple winding. 402 face con- 
402 


ductors arranged in 201 slots. Therefore 


201 total turns. ks 1 


500 x 2 


= 33.5 turns in series between 


brushes. = 16.7 cycles per second. 
250 = 4 x 33.5 x 16.7 x M x 10, 
.. M = 11.2 megalines. Take leakage factor = 1.20. 


Flux in magnet cores 11.2 x 1.20 = 13.5 
megs. Magnet cores of cast steel, and run at 
density of 95 kilolines per square inch, therefore 
13,500,000 _ 

95,000 
Circular cross-section. Diameter = 13.5 in. 

Length armature core parallel to shaft = 16 in., 
of which 12 in. is solid iron, the remainder being 
occupied by ventilating ducts and the space lost 
by the japanning of the iron sheets. Diameter 
armature = 30 in. Length air gap d in. 
Length magnet cores = 12in. Length magnetic 
circuit in yoke equals about 24 in. per pole- 
piece. Yoke of cast iron and run at density of 
35 kilolines. Tooth density = 120 kilolines. Core 
density = 70 kilolines. Therefore depth of iron 

11,200,000 6.7 in. Length 
2 x 70,000 x 12 
magnetic circuit in armature = 10in. per pole- 
piece. Pole arc measured along the are = 17.5 in. 
Cross section of pole-face = 16 in. x 17.5 in. 
280 square inches. 


cross-section = 142 square inches. 


under teeth = 


Pole-face density = ca = 40 kilolines. 
Ampere-turns per pole- 
piece for yoke res Oh DD = 1400 


Ampere-turns per pole- 
piece for magnetic 


core... S56 +s = 13.x BO = 600 
Ampere-turns - pole- 

piece for teet ov = 15 x B50 = 525 
Ampere-turns per pole- 

piece for armature 

core... see .. = 10 x 12 = 120 
Ampere-turns per pole- 

piece for air gap = .25 x 40,000 x .313 = 31: 
Total ampere-turns per pole-piece at no 

load and 250 volts... ~ : ae = 5775 


(To be continued.) 








AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Concluded from page 228.) 
SEAMLEss TUBES. 

THE final paper read at the meeting was called 
‘*Method of Manufacture and Tests of a New 
Seamless Tube,” by R. C. Carpenter and P. J. 
Fickenger. The tubes described are made from a 
superior quality of steel, as follows : 


Analysis of steel employed is claimed to be as follows: 
Carbon, 0.08 to 0.10; manganese, 0.45; phosphorus, 0.09 
to 0.110; sulphur, 0.04 to 0.05 ; silicon, 0.009. They were 
seamless pipes in the sense that no indication of the weld 
which existed in the original stock before drawing was 
visible in the drawn uct, nor could its position be 
ascertained by any o 
used to rupture the finished tubing. The tubes were 
tested by twisting in a torsion machine, by compression, 
by tension, by transverse loading, and by bursting, and 
in no case did rupture take place in such a manner as to 
even indicate the existence of a weld in the original 
stock. 

The author described the Mannesmann process 
and the Steifel, also the processes of spinning from 
a sheet in a cup-shaped piece and that of drawing a 
tube from a solid billet after piercing a hole through 
the billet. The present process was by drawing 
from a welded steel pipe, and its novelty was in 
the machinery used in drawing and in cleaning the 
tubes from the oxide of iron before and after the 
drawing process. Moreover, the tubes were made 
from American steel, and showed results equal, if 
not superior, to those made from Swedish billets 
costing twice or three times as much. 


The draw-frame is shown in plan in Fig. 17, in eleva- 


the numerous tests which were | P' 





die in Fig. 19. The process of drawing is accomplished 
by reducing the end of the tube so that it will pass 
through the die, and can be grasped by the pulling draw. 
head as shown at A, Fig. 19, e drawhead is made to 
engage with a travelling chain B, and thus pulls the tube 
through the die and over the conical mandrel shown at 
M, Fig. 19. The ayes novelty of the machine em- 
ployed by the Tube Company in the improved drawing 
mer consists in the use of a pushing as well as pulling 
rawhead, of a peculiarly-shaped die and of the method 
of applying power to move the drawh A complete 
drawing of the machine is shown in Figs. 20 to 22. The 
drawheads are shown in plan and elevation in Fig, 23, and 
consist of both a push and a pullhead, one of which is 
located on either side of the die and each of which carries 
a chuck for clasping the pipe and a grip by means of 
which it can be attached to or detached from the rope 
used for moving the drawheads. The pushing drawhead 
is used only to crowd the tube through the die. It is 
attached to the tube about one foot from the free end 
of the tube, and in such a manner as not to inter. 
fere in any way with the free motion of the particles 
of the pipe due to the increase in length in the drawin 
process. After the tube is passed through the die it is 
caught by the pulling drawhead which is located on the 
other side of the die and is then drawn in the usual 
manner through the die ; simultaneously with the attach- 
ment of the pulling drawhead, the pushing drawhead is 
released. The construction of the pushing drawhead was 
only accomplished as a result of numerous experiments, 
and it was believed generally by those familiar with the 
process of drawing that the operation of pushing the tube 
into the die was impossible. The use of the pushing die 
saves all work of preparation of the ends of the pipe to 
make them enter the die, and all waste due to the produc. 
tion of bad and ragged ends on the drawn tube. In the 
drawing machine the drawheads are moved by being 
attached to a rope by means of a grip instead of being 
pulled asin the ordinary process by a chain. Considerable 
experimenting was required in order to produce a satis- 
factory drawing machine ; the form of the machine which 
is in use is shown in the diagrams, from which it will 
be noted that the rope R for the draw passes beneath the 
draw frame A B, and is made to take three wraps around 
two grooved pulleys Cand D, thence over an inclined idler 
E, which returns the rope to the central position of the 
frame ; the slack of the rope is taken up a tightner ape: 
T of the usual construction. The machinery o poe 
drawing frame is operated by a 15 horse-power induction 
motor K, which is connected by spur and screw gearing 
to the driving pulley of the rope drive. The starting bar 
for the motor is in convenient reach of the operator, and 
is connected so that the motor can be run in either direc- 
tion as — Ropes 1} in. in diameter are employed, 
and have been found to have a reasonable life, the cost of 
repairs being less than when chains are used for a similar 
urpose. The practical advantage which the rope has 
aa found to possess over the chain for drawing pu 8 
is due to its elasticity and stretch, by means of which the 
tube is drawn gradually through the die, and there is an 
entire absence of jerky motion which is so destructive to 
tubes when the drawing is performed by chains or other 
rigid material ; the improvement on the character of the 
stock due to the yielding nature of the pulling mechanism 
is decidedly marked. The drawhead clutch is arranged 
with a safety opening device, so that the clutch would be 
released, if by any means the drawheads were carried 
beyond the limit of safe travel. : 

The method of cleaning the scale from the tube is found 
to have an important influence on the quality of the 
tubing, and has been one of the most difficult problems to 
solve successfully. The use of the ordinary open bath 
with 8 to 10 per cent. acid was found to injure the tubing 
materially, and after extensive experiments a more satis- 
factory process of cleaning was discovered, in which the 
use of less than 2 per cent. acid is found to clean success- 
fully a rack of tubes in a length of time not exceeding 15 
minutes. These good results are due to the fact that the 
tubes are immersed in a vertical position with both ends 
open, and in such a manner as to allow a free and uninter- 
rupted circulation of the liquid of the bath. 

n the practical operation of the plant the tubes to be 
drawn are passed in succession and at a rate of 24 ft. pet 
minute through the different dies until they have reached 
the required diameter and gauge, being annealed and 
cleaned after making each pass. During the operation of 
drawing, whenever the length of the drawn tu exceeds 
from 18 ft. to 20 ft., it is immediately cut into lengths of 
9 ft. to 10 ft. and the process of drawing continued. At 
resent the original tube before the drawing begins, which 
is employed for bicycle tubing, is 1f in. external diameter. 
By measuring the tubes before each drawing in 
a hot bath of greasy material, which, when cooled 
to ordinary temperature, has the consistency of 
varnish, and which adheres to the tubing in a thin 
coat, lubrication of this is obtained, and grease 18 
prevented from flying off. 

The annealing is done in a natural gas furnace, the 
tubes being moved by automatic machinery at a rate = 
sufficient to anneal the tubes with one ge throug’ 
the furnace. The unannealed tubes, while harder than 
the annealed, were found, as will be shown by the tests 
later, to have considerable elasticity, and to be of quite 
uniform quality. 5 

A number of tests were made, some of which are 
tabulated on page 261. The following are pat 
ticulars of some of the tests : 

Transverse Tests.—Test No. 2, gauge 18, annealed, ae 
ternal diameter 0.875 in., internal diameter 0.785 in., wa® 








this winding is tapped off at two points, equi-distant 





tion in Fig. 18, and with enlarged view of drawhead and 


carried on supports 18 in. apart; it supported a centile 
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Joad at elastic limit 340 Ib. at yield point of 3701b., and at| the centres of a lathe, in such a manner as to be | stress equal to 60 to 90 per cent. of that at the elastic 


maximum st 
ing to a calcu 
inch. 


rength of 380 Ib., the latter load correspond- | free to deflect and yet could be rotated at any desired | limit of the tubing. By consulting Table III. it will be 
lated fibre stress of 72,200 1b. per square} rate of speed. A bushing or washer was carried by the | noted that the loads taken were such as to produce stress 

tube at the centre, and this was fixed so as to rotate respectively of 58,000 lb., 50,000 Ib., and 40,000 Ib. per 
Endurance Tests:—A number of tests were conducted | with the tube and support a load resting on rollers. square inch in the outer fibre. The number of revolu- 


by mounting the tube so it would be supported between | The centre load was selected so as to produce a fibre , tions made by the tube when loaded in that manner was 


k 





Ug. 43. 
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HALF SCCTION A-B 





PLAN AND ELEVATION OF DRAW HEADS 
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signees Taste I.—Tensile Strength. 
| | | . 
& | & Load per Square Inch) ¢ § 
ae ae) = |S 
Character of Tube. | BEI | : Spe = ee ee 
\ $e $3 Elastic | Maxi- |o2) 8 
PS 4 13 Limit. mum, 3< 25] 
. |e | Ey Re 
‘ ae | in. | in. .C.| p.c. 
Xo. 90, original ..| 1.176 | 1.472 | 36,700 | 60,000 Be |P* | 
ag h annealed ..| 1,002 | 0.880 | 41,700 64,400 |.36 | 20 | 
Xo. 3, annealed ..| 0.749 | 0.692 | 70,200 | 91,600 | 14 | 
0. 1, unannealed ..| 0.752 | 0.688 93,100 94,76 12 | 
___ Tasix II.—Tests of the Tubes in Torsion. 
; | Moment of Shearin 
Diameter. Torsion, Stress : k 
im in., Lb. Square Inch. — 
oe) 
Rigidity. 
Ex- | In- | Elastic |Maxi-| Elastic |Maxi- nr 
__|ternal ternal) Limit. |mum.| Limit. |mum. 
No. 4, un- | | | 
an 74! 0.77 
a pet is 1900 | 2870 | 39,600 60,000| 10,809,000 | 
Fag gt 1.248 | 1.184, 2800 | 3200 | 37,000 |42,000|11,500,000 
nealed . .| 1.00 | os | 2800 3100 | 32,500 eet 




















Br wena Se 
Rupture of No. 60 be 
r 5 gan at a slight dent in the tube. 
hubs, 7 extension was measured for 8 in. in length, and was 
Llin. Maximum load sustained 11,600 Ib. 
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Taste III.—Enpurance Tests or Drawn WELDED STEEL TuBEs. 












































M. Tube madi 


R. 1, Stood under load over night. 


P. Flew out of lathe and across the room when it broke. ; 
R. 7. The first deflection was 0.10. The tube vibrated until about 4000 revolutions, when it became steady, and the deflec: 


tion was 0.15. 
R. 11. Centre load of 340 Ib, makes a decided set. 


R. 12. This load is about two-thirds that of elastic limit. 


e by Mannesmann process. 


N. Tube made by punching etigaal ingot and drawing, 


P, Tube made by spinning and drawing process. 


NUMBER DIAMETER. Cent ‘ _ REVOLUTIONS. 
; . . entre Stressin | Deflection 
Pl a a l Load. |Outer Fibre.’ at Centre. 
| Inside. | Outside. | Length. } \Per Minute.| Total. 
| in. in. in. Ib. Ib. per | in. | 
| } sq. in. | | : 
R. 1 | McCool, annealed ; 0.691 0.749 21.0 128.0 69,600 | 0.24 | 44 to 230 89,638 
R. 2 | ” unannealed 0.687 0.751 21.0 126.5 64,500 | 0.20 | 230 79,826 
ee SS vim a , 0.789 0.873 21.0 240.5 58,000 | 0.17 300 77,098 
R. 6 | 2 ” 0.750 0.686 21.0 113.0 50,000 0.175. | 800 to 400 211,232 
R. 7 | Unannealed .. 1,069 1.125 21.7 280.0 58,000 | 0.15 | 300 ,, 400 14,752 
R. 8 98 1,069 1.125 21.7 242.0 50,000 | 0.15 | 300 ,, 400 92,230 
R. 9 | Annealed 1,068 1.125 21.7 242.0 50,000 | 0.10 | »» 400 20,53 
) Oe | ie ” ee 1,186 1.250 21.7 348.0 50,600 0.10 ‘ | . 25,942 
R. 12 Unannealed .. oe in 0.780 0.875 21.7 | 179.0 40,000 on oe 82,154 
M... | Annealed oe ee --| 0.810 0.884 21.0 | 218.5 57,600 * 0.13 230 13,214 
N. ” oo oe os 0.803 0.875 21.0 | 212.0 58,000 0.19 | 230 25,036 
Ee » in oil és +] 0.791 0.875 21.7 | 168.0 40,000 0.12 | 300 to 400 46,498 
| | | 
REMARKS. 
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denoted by a continuous counter, connected so that it 
would not register after rupture took place. The number 
of reversions of loading would equal twice the number of 
revolutions. ‘ 

Several bursting tests of tubes are made by clamping 
the tube endwise between two metallic heads, one 
of which was perforated and connected by small 
tubing toa pressure pump. After applying pressure of 
about 5000 1b, r square inch, the fd a in most cases 
were deflected from a vertical line and the test had to be 
discontinued. In order to successfully continue the burst- 
ing test, a support or brace was placed at the centre of 
the tube and the tube was also reduced in length from 
30 in. to 10 in. The tube which burst had an external] 
diameter of 1.254 in., and an internal diameter of 1.202 in., 
a thickness of 0.026 in., corresponding to a gauge of be- 
tween 22 and 23. The tube burst about 3in. from the top 
with an internal pressure of 4700 lb. to the square inch, 
which corresponded to a tearing stress per square inch of 
108,642 lb. It did not burst in a weld. The external 
diameter was increased about ; in. by the internal pres- 
sure ; a view of the tubing is shown in Fig. 24, No. 7. The 
results of the previous experiments referred to indicated 
that a tearing stress, equivalent to 80,000 lb. per square 
inch, could be applied without rupturing the metal. Mr. 
Fickenger in a previous test applied a tearing stress equal 
to 70,000 lb. per square inch without sensibly increasing 
the diameter of the tube. 

Several specimens were tested by crushing in the test- 
ing machine. The tendency of most of the pieces, when 
failing in compression, was to make a succession of folds 
forming regular rings. These rings were formed with- 
out splitting or tearing of the metal in any way. 
The general results of the various crushing tests are 
given in the appended Table, and the appearance of 





the specimens after being crushed are shown in Fig. 
24, Nos. 1 to 6. 
TABLE 1V.—Results of Crushing Tests. 
5 : | Approxi- . — 
No. External Thick- ss Length. | Crushing 
Diameter. ness. G : Load. 
jauge. 
in. in. in. Ib. 
0 175 0.4 26 23 143 7600 
1 1.125 0.029 | 22 2 5000 
2 1.25 0.028 | 22 2 5000 
8 1.125 0.035 20 y 6000 
4 1.0 0.042 19 2 700 
5 0.875 0.048 18 2 8000 
6 1.125 22 2 5000 


| 0.028 


The specific gravity of a number of the tubes was 
taken, and the results are given in the following Table. 
It will be noted that the variation in specific gravity is 
very small, but that in general the annealed are slightly 
heavier than the unannealed. 


TABLE V.—Specific Gravity Tests, May 3, 1898. 








| 
Dimension. | Weight— Pounds. e: 
— 
|~ ? 
a, : £ 
Name of Tube. a eo | | 7 8 oO 
be m ie 2 2 a ° 
21 |g) 3 &. is 
F] & =| < = P= 3 
= = i$] -s e = a 
a B |S) = = a Dn 
McCool (M - 1),| 1 
annealed ..| 1.25 |0.026 |23/0.1110 | 0.09685 | 0.01415 |7.83 
McCool or -2 
anneale ..| 0.875 |0.0475 18) 0.15558 | 0.13571 | 0.01987 | 7.83 
McCool (M - 3),| 
unannealed .| 0.759 |0.034 (21) 0.09057 | 0.07890 | 0.01167 |7.76 
Tube M .-| 0.884 |0.037 20) 0 13224 | 0.11523 | 0.01701 |7.77 
= ws --| 0.875 |0.036 20) 0.1154 | 0.10073 | 0.01477 |7.81 
Pope A, annealed! 0 875 (0.042 19) 0.12162 0.10610 | 0.01652 | 7.83 
»  B, oil tem-! | 
pered .| 0.875 0.033 21) 0.11035 | 0.09618 | 0 01417 | 7.78 
Original" tube, | | 
McCool process) 1.75 0.143 |..| 0.28265 0.2465 | 0.03643 |7.83 


Your correspondent has given much space to 
Professor Carpenter’s article on account of the 
great interest attaching to the subject as well as 
on account of the distinguished character of its 
author, who is well known as a most thorough and 
reliable investigator. 

The subject is of vast importance to all bicycle 
makers in the United States and elsewhere. The 
strength of the testing is the great feature, as any 
failure here is sure to result in a pretty serious 
accident. The Pope Company has spent probably 
more money in develop:ng the manufacture of 
bicycle tubes than in any other way; and in the 
chainless wheel, rigidity is also an important 
factor. No wonder, then, their distinguished 
expert Mr. Souther, head of the testing de- 
partment, was an interested listener to Pro- 
fessor Carpenter. The great point is to have a 
certain rigidity, and combined with it an elas- 
ticity of the frame as a whole. This the writer, 
who has ridden a Columbia chainless wheel nearly 
1000 miles, and over rough roads, believes it pos- 
sesses to a greater degree than any other make of 
bicycle. He is moved to this statement because he 


has heard the idea advanced that the rigidity of this 
style of bicycle is too great, hence the rider has his 





system shocked by the vibrations. 


The real reason 
why a man condemns an expensive wheel is because 
he is unwilling to pay the price, and has not the 
manliness to say so. Like all good things this 
meeting had an end, and now it was reached it 
only remained to bring it to a close this session, 
which has proved to be a delightful one in every 
way, and which was marked by a very large 


attendance of the members. After the usual resolu- 
tions of thanks to every one who had done any- 
thing for our pleasure, we adjourned with many 
, | self-congratulations on having attended so pleasant 
a gathering. 








ELLIN’S SOLDERING-IRON. 


WE illustrate herewith a new form of soldering-iron 


which is being put on the market by Mr. Thomas R. 
Ellin, ‘‘ Footprint,” Sheffield. 
the copper bit can be set at any angle to the handle, 
the purpose being to render the tool convenient for 


It will be noticed that 





electricians and men working in awkward corners. 
The shank is made of thin metal, and is provided with 
a passage through which air will circulate to carry off 
the heat and prevent it reaching the hand of the work- 
man. The whole device is very neat, and should 
recommend itself to users. 








DIRECT-ACTING DUPLEX STEAM PUMP. 
Ix our report of the Royal Agricultural Society’s 
Show at Birmingham last June, we called attention to 
the fine display of pumps made by Messrs. Lee, Howl, 
and Co., Limited, of Tipton, Staffs. They showed a 
variety of direct-acting and duplex steam pumps, 
including the ‘ Tipton” and Tipton compound 
pumps, manufactured by the above firm under Howl 
and Attwood’s patents. As these latter are quite 
new, and very interesting in their mechanical arrange- 
ments, we now publish on page 258 a perspective view 
of one, together with a longitudinal section showing 





the arrangement of valves. By referring to Fig. 2, 


PICKLES 
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SAFETY GUARD FOR CIRCULAR SAWS. 
CONSTRUCTED BY MESSRS. JOHN 


| 
Te ss, J 


AND SON, HEBDEN BRIDGE. 





| which shows a section of the ‘* Tipton” compound 
steam cylinder, it will be noticed that it is divided by 
a central partition ring F. The trunk T which works 
through the partition F has a piston P or P! upon 
each end. The annular spaces H and H! outside the 
trunk receive the high-pressure steam alternately, 
whilst the full area of the cylinder at the outer ends of 
the pistons L and L’ forms the low-pressure cylinder. 
The steam chest, which is bolted under the cylinder, 
is fitted with a piston valve V, which, again, is 
actuated by live steam conveyed by the pipes S and S! 
from the high-pressure areas The live steam 
enters the centre of the piston valve V, and flows 
through short steam ports, in the direction shown by 
the arrows, alternately to the high-pressure areas of 
the cylinders H. The pistons then make a stroke and 
cause a reversal of the piston valve, which then allows 
the high-pressure steam to be conveyed to the low- 
pressure area, and, by another stroke of the piston 
valve, thence to the exhaust. The location of the 
steam chest allows all condensation to drain to the 
exhaust ; therefore drain cocks are not required. The 
piston valve may be removed for examination through 
the provision made in the cylinder feet, without dis- 
connecting the steam chest or any pipes. It will also 
be noticed that the piston-rod has but one packing 
gland, which is exposed to low-pressure steam only. 
The packing ring which clips the trunk, and is con- 
tained in°the central partition ring F, is a special 
feature in this compound arrangement, and may easily 
be renewed by withdrawing the trunk, and removing 
the screws in the junk ring. The pump forms a very 
compact machine. We consider this pump should 
work very well with compressed air, on account of its 
special self-draining facilities ; and it should specially 
recommend itself to steam users on account of the 
few number of working parts. 








SAFETY GUARD FOR CIRCULAR SAWS. 

WE illustrate above a safety guard for circular 
saw benches, constructed by Messrs. John Pickles and 
Son, of Royd Iron Works, Hebden Bridge. Our readers 
do not need to be told of the fearful accidents which 
happen too frequently in connection with circular 
saws, nor do they need to be reminded of the heavy 
pecuniary risk which now = 4 over employers who 
use machinery of this kind. In the past the disin- 











clination of workmen to use guards, and the persistent 
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PIPE-THREADING MACHINE. 
MESSRS. CURTIS AND CURTIS, 


BRIDGEPORT, CONN. 
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way in which they removed them, rendered it difficult 
for employers to insist on their use. But now, when 
the master has te compensate the man for any damage 
he may receive, and possibly to support him for the 
remainder of his life, the case wears a different aspect, 
and saw-mill owners will insist on the constant use of 
safety oe while the men have lost their old 
excuse that they had the right to risk their own lives 
if they chose. 
— safety appliance scarcely needs any explanation. 
r standard is fixed to the bench by two set screws, 
‘h Supportsa cover which incloses the upper part of 
ille oo The front of the cover is shown in the 
~ ~ ration, while the back partly shields the saw. 
cover can be raised and lowered by the screw to 
> va 9 position to saws of different diameters, and 
wa i e fitted with a steel riving knife. The air 
Ich is thrown off by the teeth of the saw in running 





Fia. 3. 


is deflected by the cover and diverted on to the 
timber, blowing away the sawdust, and enabling the 
man to see the gauge-lines. The standard carrying 
the cover is fixed in such a position that it does not 
interfere with cross-cutting. 








AMERICAN PIPE-THREADING 
MACHINERY. 

Tne Americans have been generally credited with 
being very fertile in invention, and when an operation 
is accomplished by them in a manner different than it 
is usually done by ourselves, it is of the greatest 
interest to our engineers to inquire into its merits. 
We have, therefore, selected for illustration this week 
the Forbes patent die stocks, manufactured by Curtis 
and Curtis, of Bridgeport, Connecticut, U.S.A. Nearly 








all threading of wrought-iron pipe in England and on 





the Continent is to-day done either with the ordinary 
hand die-stock, with its long handles, or with a machine 
built very much after the style of a lathe. Either of 
these methods have their objections. With the hand- 
stocks it requires two men to thread piping of as little as 
2 in. in diameter, and it is seldom that anything larger 
than 4 in. is even attempted. Besides this great 
expense of time and hard labour, a heavy and expen- 
sive pipe vise, and a 7 outfit of dies are necessary 
to complete the outfit. The usual style of machine is, 
moreover, so heavy that all the pipe has to be carted 
to the machine, which often means great loss of time 
and expense. They cannot be used in confined places, 
and they are expensive. It is claimed that the Forbes 
machine is not open to these objections. 

The machine, Figs. 1 and 2, consists of a die carry- 


ing gear surrounded and supported by a casing or 
shell, which has a small pinion imbedded in its side 
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the machine the pipe is put through the vice from the 
back, where it is clamped on, turning the handwheel 
shown on the top, and at the same time is centred 
with the dies. Any wear to this vice can be adjusted 
by moving the lock nuts shown just under the hand- 
wheel. The crank is then put on to the pinion end 
shown in front of the machine, Fig. 2, and through it 
a rotary motion is imparted to the gear and to the 
dies. As the dies revolve a very slight pressure on 
the lever shown on top of the machine causes the gear 
to slide into the shell and the dies on to the pipe. 
The feed becomes automatic after the first few threads. 
When the thread is cut to the required length, the dies 
are drawn back out of the way and the pipe taken out 
without the running which would be necessary with 
solid dies, Each set of dies cut several sizes of pipe and 
are adjusted from one size to another by cams behind 
them, which are operated by turning the faceplate. Any 
variation of the fittings can be allowed for, and the 
pipe cut either over or under the standard size as de- 
sired, thus always — a tight fit. The dies for 
these machines are made by a patent process which 
enables the maker to duplicate any single die of a set 
without supplying an entire new outfit. By the 
system of gearing in these machines great leverage is 
acquired, and 2-in. and 3-in. pipe is easily threaded 
with one hand on the crank, while speed is gained on 
small sizes by shortening the crank. 

Thus a very compact and powerful machine is ob- 
tained. On the large sizes built on the same prin- 
ciple, pipe as much as 10in. in diameter can be 
threaded by hand by one man, while 2-in. or 3-in. 
pipe can be threaded with only one hand on the 
crank. Thus while the pipe fitter is putting up the 
pipe his assistant can, without aid, thread all the 
ends. Another advantage claimed for this construc- 
tion is that the machine is portable, the 2-in. size, as 
shown in the illustrations, weighing only 138 lb., and 
that it can be taken on to outside work like any other 
tool and the work done on the spot, thus avoiding 
the necessity of carting the pipe to the machine, Even 
when only one end of the pipe to be threaded is ex- 
posed yon that at the bottom of a trench in the ground, 
this machine can be slipped on and the pipe threaded 
without removing it. 

When it is desired to run this machine by belt 
power an iron base is furnished, which holds a cone 
pulley with compound spur gears, which transmit the 
power to a gear on the back of the pinion. With this 
arrangement the machine can be used either as a power 
machine in the shop, or taken from the base and used 
as a hand machine on outside work. 

Dies on the same principle arranged to fit on a lathe 
spindle like a chuck, and a vice adapted to be bolted 
on the lathe saddle, are also supplied by the firm for 
use in cases where the amount of work in hand does 
not justify the laying down of a regular power-pipe 
threading machine, The arrangement is shown 
clearly in Fig. 3. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 18. 

Export requirements for iron and steel are larger 
than at any time; figuring is being done on 50, 
tons material for Australia. Large requirements are 
being called for in South Africa. Shipments of heavy 
machinery and electrical equipment are being made to 
Northern Europe. Very large purchases are being 
made of iron and steel plates and shapes for bridge 
and other engineering construction. There is an ad- 
vance in prices of one or two dollars per ton within a 
week, and a further hardening is quite probable. 
The bridge builders are beginning work rather late, 
but they will hasten along, and, as usual, will do 
their heaviest work in the winter, when ice renders 
river work easier, Railroad equipment calls for a 
great deal of work. Locomotive work leads. Rail 
mills get the least. Pipe mills are once more filling 
up, and the indications are to-day that the little ad- 
vance brought about last week at Pittsburg will be 
followed by another. The tinplate mills are very 
busy, and consumption is increasing, which fact was 
exposed this week by a hardening of retail quotations. 
all kinds of rolling mills are doing better, the Pitts- 
burg district being crowded. The talk of combina- 
tion between five great corporations in stecl-making 
and ore-mining continues, It is headed by the Illinois 
Steel Company, but there are no assurances that these 
rather diverse interests can be harmonised sufficiently 
to make Andrew Carnegie lay awake o’ nights. Pig 
iron is hardening in though there is no evidence 








of it in quotations, mer is very active, and has 
advanced. Billets jumped 75 cents in a week, and 


manufacturers are not caring whether anyone buys 
or not. All the forge-iron mills are busier. Coke is 
active. The general tone of the trade is stronger, and 
an improvement is now in sight, which has behind 
it the accumulated requirements of years of false 
economies. 








_Montr Vipr0.—The population of Monte Video is offi- 
cially estimated at 250,432, 





Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—The market was in a very 
sensitive condition last Thursday forenoon, and a con- 
siderable amount of business was put through, prices 
moving irregularly. Scotch warrants opened at 47s. = 
per ton, ld. down, then rose to 47s. 7d., and finally 
closed at 47s. 6d. per ton. The market was again very 
active in the afternoon, and the movement was erratic. 
Scotch warrants opened at 47s. 6d. per ton, but the price 
was forced down to 47s. 34d., and recovered partially to 
47s. 5d., finishing 2d. per ton down on the day. The 
aggregate turnover for the two sessions would fully 
40,000 tons. The settlement prices were: Scotch iron, 
47s. 44d. per ton; Cleveland, 42s. 14d.; Cumberland 
and Middlesbrough hematite iron 52s. 104d. and 52s. 14d. 
per ton respectively. Business was quiet on the following 
day, and prices were all easier. Scotch fell 14d., Cleve- 
land 1d. and hematite id. per ton. the settlement prices 
being 47s. 3d., 42s, 14d., 52s. 9d., and 52s. 14d. per ton. The 
market was very quiet on Monday forenoon, and the tone 
was unsteady. tch warrants opened at 47s. 34d. per ton 
cash, and declined to 47s. 2d., leaving off at 47s. 24d. per 
ton. Other sorts were also one or twocoppers down. In 
the afternoon the market continued dull, and quotations 
again showed an easier tendency, Scotch iron falling 
14d. on the day. The day’s turnover amounted to about 
30,000 tons, and the settlement prices were 47s. 14d. 
wd ton, 42s., 52s. 74d., and 52s. 14d. per ton. A poor 
usiness was done on Tuesday forenoon, only some 
1000 tons changing hands. Scotch iron declined 4d. per 
ton, and other sorts made 4d. Other 10,000 tons changed 
hands in the afternoon, and Scotch iron recovered the id. 
lost in the forenoon. The settlement prices were 47s. 14d., 
42s. 14d., 52s. 7$d., and 52s. 14d. per ton. Some 10,000 
tons of iron changed hands this forenoon. The tone was 
very firm, and on ‘‘ bear” covering Scotch iron rose 34d. 
r ton, Cleveland as much as 6d., and hematite iron 
4d. At the afternoon market 12,000 tons were 
dealt in, and Scotch rose another 4d. and Cleveland 
14d. per ton, the settlement prices at the close being 
47s. 44d., 42s. 9d., 53s., and 52s. 74d. per ton. The 
stocks in Messrs. mn: and Co.’s public warrant 
stores stood last night at 326,873 tons, against 327,007 
tons yesterday week, thus ——, for the past week a 
reduction amounting to 134 tons. The shipments of pig 
iron from all Scotch ports last week amounted to 4072 
tons, as compared with 5358 tons in the correspond- 
ing week of last year. They included 188 tons 
for France, 750 tons for Italy, 280 tons for Ger- 
many, 960 tons for Russia, 110 tons for Holland, 
smaller quantities for other countries, and 2079 tons coast- 
wise. e following are the current quotations for 
No. 1 makers’ iron: Clyde, 52s.per ton; Gartsherrie 
and Calder, 52s. 6d. ; Summerlee, 53s, 3d.; Coltness, out 
of the market—the pry ee all shipped at Glasgow ; 
Glengarnuck (shipped at rossan), 52s. ; Shotts (shipped 
at Leith), 52s. 6d.; Carron — at Grangemouth), 
53s. per ton. All branches of the home and shipping 
trade continue very busy, but merchants do not report 
many new orders being placed. The number of blast- 
furnaces in active operation still continues at 81, against 
79 at this time last year. The continued strong demand 
for hematite iron 1s a ves feature, and to meet the 
exigencies of the demand the iron is being put on wagons 
before it has time to cool. The supply of Spanish 
ore is not abundant, and the quality of such as is 
available is poor, but it is hoped that, as the war is now 
over, the Spanish Government will remove the tax on 
the exports. This week a stronger under-tone has domi- 
nated the Glasgow warrant market than for months, and 
but for the persistency with which the big houses are re- 
sisting the advance, a higher range of values would have 
been seen. It is reported here that the Germans are 
about to light up more furnaces to — foundry iron, 

and thus compete all the more with Scotch ironmasters. 


Finished Iron and Steel.—Ship-plates, of steel, have 
ruled at 6/. 7s. 6d. per ton, and boiler-plates at 6/. 15s., 
angle-bars have been raised this week 5s. per ton, making 
10s. on the fortnight. These dearer prices are opening 
up the way for the American makers of steel, and some 

lines are under orders for shipment to this side. 
inished iron also continues in strong demand, and at 

prices. A higher range of prices is anticipated both 
or iron and steel, 

Sulphate of Ammonia.—This commodity has chan 
hands during the week at 10/. 2s, 6d. per ton, and it has 
even been done at 10/. 5s. per ton, at which the market is 
very firm. 


Glasgow Copper ae was quite idle last 
Thursday forenoon, but firm, the cash quotation being 
put up 5s. per ton at 52/. buyers. In the afternoon 
one lot of 25 tons changed hands at 52/. 8s. 9d. per 
ton. On Friday business was done at 52/. 3s. 9d. 
one month, sellers asking 52/. 3s. 9d. per ton cash, 
and 52/. 6s, 3d. three months. On Monday forenoon 
there was no business done, but the price went 
up 2s. 6d. to 3s. 9d. per ton, while in the afternoon 
the market went flat, and the forenoon advance was quite 
lost. Prices were strong yesterday forenoon, when 50 
tons were disposed of, and the price recovered 3s. 9d. per 
ton. In the afternoon the market was idle. This fore- 
noon one lot was sold, and the price advanced 5s. 3d. ot 
ton. Copper was idle in the afternoon, and the price fell 
1s. 3d. per ton. 

Competition from America in Pipe-Founding.—At a 
meeting of the Water Committee of the Glasgow Cor- 
poration held on Monday, the offers for the 1000 tons of 
water pipes required by the Water Department were con- 
sidered. A suggestion was made to divide the contract 


between Messrs. Robert Maclaren and Son, Glasgow, 








definite decision was arrived at, the matter bei z 
tinued. Messrs. Maclaren’s offer was 4958). agg Page 
66/. 7s. 4d. higher than the American offer, which was 
the lowest. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Trade.—Yesterday there was 
a fairly numerous attendance on ’Change, the market 
was strong, inquiries both on home and foreign account 
were reported numerous, and a good deal of busineag 
was transacted. Buyers were quite ready to pay 49s, 
for early f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron, which quality was said to be scarce. fair amount 
of business was done at that price. There were producers 
who would not accept the foregoing quotation, and some 
of them held out for 42s. 3d. and realised it in odd cases, 
Inquiries on forward account did not lead to much busi. 
ness, buyers and sellers —_— to agree very readily as to 
what should be paid for delivery ahead. The lower 
qualities of pig iron were pretty plentiful and were 
relatively cheaper than No. 3. For No. 4 foundry about 

s. 6d. was the figure and grey forge was put at 39s, 
Middlesbrough warrants opened at 42s. 04d. and closed 
42s. 14d. cash buyers. East coast hematite pig iron was 
in good demand and showed some improvement in price, 
There were buyers who reported that they had pur. 
chased small lots of mixed numbers at 52s., but 52s, 3d. 
was also = and several sellers would not quote 
below 52s. 6d. Rubio ore was 14s, ex-ship Tees. Middles- 
brough hematite warrants were nominally 52s. cash buyers, 
To-day the market was very strong, and prices for hema- 
tite No. 3 and warrants were further advanced. As 
much as 42s, 9d. was said to have been paid for prompt 
f.o.b. delivery of No. 3, and there were buyers anxious to 
secure that quality at 42s. 6d. Middlesbrough warrants 
advanced to 42s. 7d., and then to 42s. 9d., which was 
the closing cash price of buyers. Nos. 1, 2, and 3 east 
coast hematite were putup to 53s. Middlesbrough hema- 
tite warrants rose to 52s. 6d. cash buyers. The general 
condition of the Pig-iton trade must be described as very 
healthy, and a brisk autumn business is looked for. Ship- 
ments continue good, and there are some complaints by 
exporters that they cannot obtain sufficient of No. 3 to 
meet their requirements. If such continues to be the 
case, the warrant stores will have to be drawn upon con- 
siderably. 


Manufactured Iron and Steel.—There is very great 
activity in these two important branches of the staple 
industry. After last week’s holidays most of the works 
are going as hard as they can to make up leeway. The 
demand for shipbuilding material is very good, and a 
tendency is shown to further advance prices, but it can 
hardly said that there is any quotable alteration. 
Orders might still be placed at the following rates: Iron 
ship-plates, 5/. 17s. 6d.; iron ship-angles, 5/. 12s. 6d.; 
steel op yoo 6/.; and steel ship-angles, 4/. 12s, 6d.— 
all less the customary 24 per cent. discount for cash. 


The Coal and Coke Trade.—Fuel is steady and firm. 
All the leading collieries are well supplied with orders, 
Gas coal is so scarce that the quotation remains nominal 
at 10s. 6d. to 11s. Bunker coal continues in good demand 
and quotations are well maintained. Coke is firm, the 
home consumption being heavy, and shipments pretty 
satisfactory. blast - furnace qualities are fully 
14s. 6d. delivered here. 








Tue Frencu Navy.—The construction of the French 
ironclad St. Louis is to be actively pushed forward at 
Lorient. It is expected that the vessel will be ready for 
service by the spring of 1899. An ironclad is to be laid 
down at Lorient next year immediately after the launch 
of the protected cruiser Jurien de la Graviére. 





Tur Larcest VEssEL Burtt at JARROW.—The steamer 
Bosnia, built to the order of Sir Christopher Furness 
for the Hamburg American Company, was launched on 
the 18th inst. from the Jarrow yard of Palmer's Ship- 
building and Iron Company, Limited, and is the largest 
cargo and cattle steamer hitherto launched from this 

ard ope battleships of greater dimensions have 
been wilt at Jarrow). Her length over all ex 
500 ft., her displacement is about 16,500 tons, and she has 
& measurement cargo capacity of 19,250 tons. e 
vessel is constructed of steel, and will be rigged as a four 
masted fore-and-aft schooner. "Tween deck is left clear 
and fitted throughout with the arrangement for carrying 
about 900 head of cattle. Additional cattle space is also 
provided and fitted up in a shade deck which extends 
about 130 ft. over the midship part of the vessel, and 
encloses in the engine and boiler openings. Spacious 
accommodation for —-, captain, officers, — 
neers, petty officers, is provided in large steel deck- 
houses on the shade deck alongside of and forward and 
aft of the engine and boiler casings. Ample water ballast 
is provided in a cellular bottom, which extends all ~~ 
vt aft, also in a deep tank extending to the main deck, 
fitted abaft the engine-room. The after peak is also fit “4 
as a trimming tank. The vessel is divided into on 
watertight compartments by means of seven steel bu: 4 
heads, all of which extend to the upper deck. The _—_ 
is lighted throughout by electricity. She will be fitted wi 
triple-expansion engines, having cylinders 30 in., eo 
and 83 in. in diameter by 60 in. stroke, and <= ou 
boilers, having 18 furnaces in all, constructed y essrs. 
Palmers Company. The Bosnia is the first of four large 
steamers at present under construction by the same 
builders to the order of Sir Christopher Furness, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Moulders’ Wages in Shefield.—Every effort is being 
made to bring about an amicable settlement of the wages 
question in the moulding trade in Sheffield. At the 
meeting of the employers they passed the following re- 
solution: “ That having in view the disadvantage which 
this district suffers from on account of piecework not 
being worked, and on account of the limitation of appren- 
tices, the Sheffield Iron and Steel Founders’ Association 
does not consider that there is ~ justification for the 
advance of wages called for by the Ironfounders’ Society, 
but it is prepared to receive a deputation of the men to 
discuss the whole question.” The interview took place as 
suggested, and the masters offered an advance of 1s. per 
week to take effect from September 1, and a further ad- 
vance of 1s, per week from January 1, providing that the 

uestions referred to in the resolution shall have been 
discussed with a view of their being brought into practice 
in the Sheffield district. A large meeting of the men 
was subsequently held, and they — a resolution 
accepting the terms of the advance, but saying nothing 
about the piecework and apprenticeship questions, The 
resolution toa been forwarded to the Masters’ Association, 
who now have it under consideration. 


Leeds Engineers and their Wages.—The engineers em- 
ployed at Leeds have the impression that the trade is in 
a very flourishing condition, and that the time is favourable 
to obtain an increase in wages. They have therefore 
made a formal application to the employers for an ad- 
vance of 2s. per week on the day rate, and for 10 per cent. 
advance on piecework. Two years ago the men asked 
for a similar advance and it was granted, the minimum 
rate for engineers being thus increased to 32s. per_week. 
At the same time the men connected with the United 
Machine Workers’ Association received a like concession, 
and last week they made a similar request to that put 
forward by the engineers. As most of the members of 
the Employers’ Association are away on their holiday the 
question has not yet been considered. The boilermakers 
in the Leeds district obtained an advance of 1s. per week 
at the beginning of August and another 1s. is to be granted 
at the end of the year. 


Steel, Iron, &c.—The extreme heat that has prevailed 
has interfered with operations in some of the iron and 
steel works. All the departments producing armour- 

lates, gun forgings, and other war material are very 

usy, With every eons of the activity continuing for 
some time to come. Fair orders have mn placed re- 
cently for railway work, but the pressure in these shops is 
notso great as it was at the beginning of the year. uch 
of the rolling stock required by the Great Central Railway 
is out of hand. Thecontinued activity in the engineering 
branches is proving most beneficial to the steel trades, 
and there is still a large demand for the higher grades of 
tool steel. Firms who have done in the past a brisk trade 
with Russia in steel, files and other tools are complaining 
of a falling off in business, and look forward with consicer- 
able apprehension. In all the Government departments 
and railway centres over which the Government has any 
control, every encouragement is being given to use home- 
made material and goods, with the result that the demand 
from here is on the decline. The Russians have now 
their own steel and file works, and are 
vernment with much of which is requi Since the re- 
duced Canadian tariff came into operation there has been 
an improved demand for goods for that market, and firms 
who have a up their connection with it are doing 
fairly well. Some houses are doing much better with 
South Africa, 


_The Coal and Coke Trades.—Having regard to the 
time of year, the coal trade continues very good. ‘The 
demand for steam coal for shipping purposes shows no 
signs of falling off, and the consumption at the works is 
still very large. Most collieries are working full time. 
The coke makers are very busy, and find a ready market 
at full prices for all they produce. Prices of both coal 
and coke are steady. 





NOTES FROM THE SOUTH-WEST. 

Coal Exports from the Bristol Channel.—The quantity 

of coal i from the Bristol Channel ports—New- 
port, Cardiff, Swansea, 
—last year was 16,419,630 tons. The corresponding ex- 
—_ in 1896 were 15,326,677 tons. The largest exports 
ast year were made to Southern European countries and 
Northern Africa; these shipments amounted in 1897 to 
11,833,911 tons, as composed with 10,461,759 tons in 1896. 
The exports to South America last year were 1,654,164 
tons, as compared with 1,754,460 tons in 1896. 


Gloucester Railway Carriage and Wagon Company, 
Limited,—The directors of this company state in their 
ge report, just issued, that the disposable balance, 
. ter deducting the interim dividend paid in March, and 
pe making an increased allowance for depreciation 

{ machinery, amounts to 32,863/. This enables the 
: tors to recommend a dividend for the past half-year 
: chs tate of 10 per cent. per annum, to add 12,0007. to 

reserve fund, and to carry 6844/. to the credit of the 
next account. The increase of the reserve fund is rendered 
ae, by the continual large outlay on_buildings, 
tl c. The company now repairs and maintains 
‘ wagons, including t belonging to the company. 

i. amount received for wagon rents in 1897-8, including 

e balance brought forward from 1896-7, was 86,219/. 
the booty 8 land, buildings, machinery, &c., stood in 

ks at the close of une, 1898, at 167,7997.; the 


poy written off for depreciation to the same date was 


_ the close of June, 1898, the company had 


ons‘let on simple hire ; these wagons stood in 


supplying the Go- | G 


Llanelly, Gloucester, and Bristol | q 





the books at 109,7567. The rolling stock let by the com- 
ny upon the deferred-purchase system stood in the 


ks at 204,7997. The reserve fund amounted at the close | Glad: 


of June, 1898, after writing off 32527. for bad debts, to 
33,010/.; the wagon maintenance fund stood at the same 
date at 33,3901. 


Second-Class on the Great Western Railway.—Exclusive 
of season-ticket holders, the number of second-class 
passengers carried by the Great Western Railway during 
the last six months was 2,935,001, an increase of 275,793, 
or at the rate of 10.37 per cent. The increase in the 
second-class receipts was still more satisfactory, the 
revenue having been 237,475/., against 209,237/. Lord 


Cawdor, in his speech at the half-yearly ne = said 
these results justified the course recommended the 
board with regard to fares of this class. He added that 


the slight decrease in the third-class receipts per passenger 
was accounted for by the fact that Reson ad travellers 
were passing from the third to the second-class, appre- 
ciating the more comfortable accommodation on more ex- 
tended journeys. 


Swansea Cliff Railway.—A Board of Trade certificate 
approving the Swansea Cliff Railway was issued on 
Saturday. 


The ‘* Hogue.” —The department of works at Pembroke 
dockyard is excavating at the upper end of No. 1 building 
slip for the purpose of making a foundation on which to 
build the foremost part of the armoured cruiser Hogue, 
which is to be laid down in October or November. The sli 
is now occupied by the first-class cruiser Spartiate, whic 
it was originally intended to launch in September, but 
which it may be impossible to get ready by that time. The 
present length of the slip is about 450 ft.; but as the 
proposed cruiser is to be 50 ft. longer it has been deemed 
necessary to immediately set about preparing the new 
ground to receive the great weight which will be built 
upon it, as the ship p’ . Toexpedite the construc- 
tion of the Hogue, and to enable the other work in hand 
at the yard to be carried on simultaneously, a large addi- 
tional number of shipwrights are required. 


Swindon.—Swindon station upon the Great Western 
Railway is to be rebuilt. That well-remembered place, 
where all trains stopped ‘‘10 minutes for refreshments,” 
under a contract between the refreshment contractors and 
the Great Western Company, until the company bought 
the contractors out, at a cost of some 90,000/. a few years 
since, is now in a somewhat dilapidated condition. Soon 
after the company took over the refreshment rooms, they 
were burned out, and they have remained since a roofless 
wreck. The platforms will be rebuilt rather more to the 
eastward than now. The station will not be upon a very 
la scale, since fast trains between London and the 
West of England simply run through, while passenger 
traffic to and from Swindon is not very extensive. 


The Forest of Dean.—The summer rent-paying day for 
Forest of Dean coal and iron ore wg casame- was on 
Thursday, and as the minerals are the property of the 
Crown, a representative of the Woods and Forests 
attended to receive the dues. In the afternoon a dinner 
was served at the Speech House Hotel. Mr. Forster 
Brown, the deputy gaveller, presided, supported _by Mr. 
E. Stafford Howard, Commissioner of Woods and Forests ; 
Mr. P. Baylis, the deputy surveyor of Dean Forest ; Sir J. 
ampbell, &c. About 60 of the tenantry were present. 
Mr. Howard pee **Success to the Forest of Dean 
Coal Trade.” He observed that the output in the first 
half of this year was the largest ever known in the dis- 
trict, but the feeling of satisfaction arising from this fact 
was modified when they remembered that the cause of it 
was the distressing dispute in South Wales. Still, they 
might honestly hope that some of the new trade had 
come to stay, and that after the Welshmen had gone back 
to work the Forest of Dean might continue to experience 
fairly healthy times. Although he could not say much of 
the iron trade, still, seme time since, on going over Lord 
Dudley’s works in the Midlands, where there was some 
Forest iron ore, the manager expressed a wish that he 
could get more of it. 

A Welsh Railway Closed.—The Plynlimon and Hafan 
Railway, which was open for passenger traffic at the 
beginning of the summer, has been closed. The railway 
is a 2-ft. narrow-gauge line running from Llanfihangel 
station, on the Cambrian Railway, to Talyhout and 
afan. It was promoted by some Liverpool capitalists, 
with the object of developing certain quarries in the 
neighbourhood of Plynlimon. It also opened up a 
charming district to tourists and visitors at Aberystwith, 
and it was a convenience to the inhabitants of the country 
side. 

Bargoed.—There was a good deal of rejoicing on Wed- 
nesday, when Mr. Pickett, who has been for the past nine 
months sinking for the Powell Duffryn Company, struck 
the Buithdir vein of house coal. The depth at which 
the coal has been found is 210 yards. It is not at present 
proposed to work the coal, and the sinking will be con- 
tinued to gain the steam coal veins, which, it is expected, 
will be found at a depth of 600 yards. The motive power 
will be mainly electricity. 


Measured Mile Trials.—The Lords of the Admiralty 
have decided that in future all line-of-battle ships and 
large cruisers of high —— shall run their measured mile 
trials in the vicinity of Plymouth. For this purpose, a 
course of not less than two miles, with a depth of not 
less than 20 fathoms, is to be selected either off the Devon 
or Cornish coast. The south coast is to be at once sur- 


veyed, and when the measured mile site has been decided 
upon, it will be marked off by a beacon at each end erected 
on the coast, thus dispensing with the old plan of marking 
off by mark buoys. 


The Scilly Isles.—Staff Captain Maxwell: has been 





directed to re-survey the Scilly Isles, and for this pur 
the some of the Admiralty have hired the prt tent 
iator. 


The ‘‘ Psyche.” —Good progress has been made with the 
Psyche, cruiser, since she was launched at Devonport a 
month since. Last week all her eight Belleville boilers 
were fitted on board, and the beds and bearings were 
fixed in readiness for receiving the engines. The propelling 
machinery, which has been manufactured at Masten, is 
practically complete, and the work of getting the heavy 
Portions in position was commenced on Saturday. At 
the present rate of progress the vessel will be ready to 
commence her steam trials by the end of next month; 
and if these are carried through without interruption, the 
ship can be got ready for sea by November 15, exactly 
p onc months from the date when her keel was laid 

own. 


Keyham College.—An additional master is to be ap- 
— to the Royal Naval Engineering College, 
eyham. The domestic staff is-also to be increased. 


Cardiff.—The steam coal trade has shown no material 
change.” As a result of the great strike among the South 
Wales miners, the supply still falls far short of the 
demand. The best steam coal has been making 24s. to 
25s. per ton, while secondary descriptions have brought 
20s. to 22s. per ton. Coke has also been in sustained 
request, and prices have shown, if anything, an upward 
tendency, foundry qualities = quoted at from 21s. to 
22s. 6d., and furnace ditto from 18s, to 19s. per ton. As 
gree iron ore, rubio has been making 13s. 9d. to 14s. 
per ton. 





PENNSYLVANIA METALLURGICAL INDUSTRY.—Last year 
Pennsylvania — 4,714,333 tons of iron and steel 
rolled into a finished form. The corresponding produc- 
tion in 1896 was 3,757,070 tons, so that the output of 
1897 exceeded that of 1896 by 957,263 tons, or about 
25 per cent. The number of workpeople employed last 
year was 56,702, or 3129 more than in 1896. The 56,702 
persons employed last year received 5,314,405/. in wages. 





Tue Exxcrric Licut at Boston.—The net revenue of 
the Boston Electric Light Company in the year ending 
June 30, 1898, amounted to 296,534 dols., as compared with 
274,145 dols. in 1896-7, 240,332 dols. in 1895-6, and 198,815 
dols. in 1894-5, The company paid a dividend upon its 
stock for 1897-8 at the rate of 6 per cent. per annum, as 
compared with 64 per cent. per annum distributed for 
boa ey 8 per cent. per annum distributed for 1895-6 
an -b. 





Tue Russian Navy.——The Russian Government has 
just let an important contract to the Forges et Chantiers 
de la Méditerranée, of Toulon and Havre, The con- 
tract is for about 2,040,000/., and it comprises three 
to o-boat destroyers with a displacement of 320 tons 
each, a cruiser with a displacement of 7800 tons, and an 
ironclad with a displacement of 16,500 tons. The torpedo- 
boat destroyers are to steam at the rate of 31} knots per 
hour, the cruiser at the rate of 244 miles per hour, and 
the ironclad at the rate of 204 miles per hour. 





WRECK STATISTICS FOR 1897.—The statistical summary 
of vessels totally lost, condemned, &c., now published by 
Lloyd’s Register, shows that, during 1897, the gross re- 
duction in the effective mercantile marine of the world 
amounted to 1045 vessels of 726,800 tons, excluding all 
vessels of less than 100 tons. Of this total, 293 vessels 
of 398,207 tons were steamers, and 752 of 328,593 tons 
were sailing vessels, As regards steamers, the present 
return exceeds the average of the preceding six years 
by 31 vessels and 81,927 tons; as regards a: Si vessels, 
it is below the average by 114 vessels and 67,016 tons. 
Similarly, the figures relating to steam tonnage owned 
in the United Kingdom are above the average, while 
those relating to sailing vessels are below. @ Excess 
in the case of.the former is largely due not to actual 
wrecks but to the increasing amount of tonnage annually 
broken up, condemned, &c. Apart from such cases, 
the United Kingdom steam tonnage lost’ during 1897 
exceeds the average of the preceding six years by 
about 25,000 tons, while the tonnage owned has in- 
creased during that period by more 2 million tons. 
The merchant navies which exceed a total of 1,000,000 
tons are those of the United Kingdom, the British 
Colonies, the United States of America, France, Ger- 
many, and Norway. Of these countries, the United 
Kingdom shows the smallest percentage of loss, viz., 
2.7 per cent. of the vessels owned ; the Colonies follow 
with 2.9 per cent.; and ona is the highest with 7 per 
cent. As regards steamers, while the percentage for the 
United Kingdom stands at 2.15, the average of the per- 
centages of loss for the other five countries is 2.39. For 
sailing a sae other five — Hor gal an —— 

reentage of 5.93, as — with 4.44 per cent. for 
the Uni ingdom. The comparison would be still 
more favourable to the United Kingdom if the percent- 

excluded cases of dismantling, breaking up, &c. 
The percentages given above suggest that steamers have 
a much greater immunity from disaster than have sailin 
vessels, This inference is sustained if the losses suffe’ 
by the omnes Se apg fleets of Europe be also taken 
into account. hile the losses of steamers amount only 
to rather more than 2 per cent. of the number and ton- 
nage owned, the losses of sailing vessels reach about 6 
percent. of the number, and 4.7 per cent. of the tonnage 
owned. On an average, 60 United Kingdom vessels have 
been shown as abandoned, foundered, or missing during 
each of the last six years; for 1897 the number is only 42. 
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MESSRS. SCHNEIDER AND CO.’S WORKS, CREUSOT: CONSTRUCTION DEPARTMENT. 


(For Description, see Page 257.) 
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WAGES AND HOURS OF LABOUR. 
- WE have time and again urged the desirability of 
avoiding violent fluctuations in the rate of wage or 
hours of labour, and a report from the Board of 
Trade, as well as the general industrial situation, 
suggests a further warning. The time is specially 
opportune, as the worker is now enjoying a splendid 
innings and there are evidences that it will continue 
for some time unless affected by some economic 
upheaval. In nearly every branch of industry 
there is great activity, constructive firms complain 
that they cannot get material quick enough, yet, 
paradoxical as it may seem, some firms are on the 
verge of failure. Only if the boom continues will 
they be able to redeem their position. This is due 
to labour and material having unduly advanced in 
price since they secured the work upon which they 
are now engaged. Of course some say that such 
firms should not have competed so keenly for 
work on a rising market: but while provision 
can be made so far as material is concerned, 
eight or ten months of activity bring about great 
changes in the cost of labour. In the case of one 
or two trades, notably the iron shipbuilders and 
boilermakers, the wages are determined for six 
months, and even then only a 5 per cent. change is 
permissible ; it would be well if this practice could 
be extended to all trades, especially as hasty realisa- 
tion of the law of supply and demand cuts both 
ways. As is pointed out in the Board of Trade 
report referred to, ‘‘it is possible for too rapid a 
rise in rates of wages to diminish employment by 
increasing cost of production, and thus ultimately 
to decrease earnings.” This also is a point often 
urged, but workmen have not all the necessary 
mental quality to enable them to take a full view 
of the perspective of industrial events. If it were 
so they would act differently and more unanimously 
lay aside a portion of their earnings during the 
prosperity of to-day to meet the decreased earnings 
that must follow as sure as night succeeds day. 

There are two ways .of decreasing earnings, 
either by partial or complete ‘‘idle set,” or by re- 
duced rate of wages. And here the report before 
us, dealing with changes in the rates of wages and 
the hours of labour in 1897, throws some light, 
for comparative figures are given for four preced- 
ing years. Unfortunately, the Labour Department 
of the Board of Trade has no means of compelling 
employers to notify every increase or decrease in the 
rate paid for given work, and the changes embraced 
in the report cannot be regarded as complete. This 
is to be regretted, but as it is they show the general 
trend. It is shown that in 1893-5 there were 
decreases, and that in 1896-7 there were increases. 
Over half-a-million workers have been affected each 
year, and it would almost appear as if on a balance 
the increases of the two past years did little more 
than. make up for the reductions of the three 
earlier years. Unfortunately,. however, the same 


0| identical workers, or even trades, are not always 


affected. 
on 549,977 persons’ wages was a rise of 
but this, it may be remembered, was 


d. each, 


In 1893 the net average vat Bh change 
lue to a 


3!temporary advance in Scotch miners’ wages, the 


trend downwards having started in that year. In 
1894 the net average change was a decrease of 
1s. 43d. per week on- 670,386 workers’ wages, 
and in 1895 a fall of 1s. 34d. on 436,718 workers’ 
wages. Then came the revival, with an advance in 
1896 of 10d. per week on 607,654 workers’ wages, 
and of 1s. O?d. in 1897 on 597,444 workers. .That is 


9| an effect of supply and demand, as shown by an ex- 


amination of the percentage of unemployed to the 
total members of the leading unions.. The un- 
employed equalled nearly 7 per cent. in the three 
earlier years, and only 34 per cent. in the two later 
years ; while at the same time our foreign trade has 


gone up from 630 million sterling to 685 million 





sterling, two evidences of the greater demand for 
workers. Wage rates must synchronise more or 
less with this law of supply and demand, so long as 
employers and men have not that confidence in 
each other to make it possible to avoid fluctua- 
tions. Of this mutual confidence we do not alto- 
gether despair when we examine the figures as to 
the methods: by which the changes were brought 
about. Out of the 597,444 workers whose wages 
were affected in 1897, only 44,231 had been on 
strike, and over 60 per cent. of the changes were 
the result of. peaceful arrangement between the men 
and their employers without outside interference. 
This seems a surprisingly small number of strikers, 
when one recalls how much one hears of such con- 
flicts ; but, then, a rivet boy demanding an advance of 
1d. a day is as much a striker as a skilled workman. 

The changes, indeed, are not so great as formerly 
in proportion to the number of men employed, but 
in most cases they seem more numerous on a rising 
market. The period covered is, perhaps, not long 
enough to justify a clearly-defined deduction in this 
direction, but it is at least significant that in the 
well-organised trades, the changes are more frequent 
in times of activity than when industries are not 
fully occupied. Thus we find that in the metal, 
engineering, and shipbuilding industries, 11 per 
cent. of the workers had their wages changed in 
1893, the mean result ad man being a decrease of 
103d. per week, equal to 5466/. all told. In the 
next year, 1894, when trade was not by any means 
active, the employers seem to have refrained from 
any great alterations in rates of remuneration, for 
only 58,621 men were affected, or 5.3 per cent. of 
the total employed. The net decrease was 18641. 
per week, equal to 77d. per man. The tide of 
affairs turned in 1896, and although 49,758 men, or 
4.5 per cent. of the total enigloia were affected by 
changes in rates of wages, the rises pretty well 
balanced the decreases—as the net result was an 
increase of only 47/. per week. In 1896, when 
the men’s innings began, advances became not only 
more numerous but more decided. In that year more 
men participated in advances than had suffered de- 
creases in the three preceding years, and the average 
increase per man was greater in the one year than 
the loss in the three years. In other words, 23.4 
per cent. of the men employed at these trades got 
rises, and the net increase was equal to 1s. 6}d. per 
man per week. This accounts for 257,892 workers, 
earning amongst them 19,5171. per week more than 
in 1896. But the cup was not full, and last year 
there was a repetition : 206,262 men, or 18.7 per 
cent. of the total employed, secured advances total- 
ling 11,3661. per week, or 1s. 1jd. per man; and 
there seems every likelihood that the same result 
will be recorded for the current year. It may be 
true that the same 206,262 men who got advances 
in 1897:did not’ participate in the advances in 
1896; but it is certain from the figures that while 
only 180,000 men were affected by the mean 
decrease of 9d. per week in the two years 1893-4, 
there were 464,000 men who got mean increases of 
1s. 33d. per week in 1896-7. It is evident, there- 
fore, that 280,000 men who did not experience 
decreases in the earlier years, now enjoy an in- 
crease, and in any case the changes in the rate of 
wage over five years, show a balance of 24,6001. per 
week in favour of the workers. This, of course, 
takes no cognisance of changes during the current 

ear, and it is evident that, so far as the figures go 
ck, the general effect of all fluctuations is towards 
a higher permanent wage. 

We might examine the figures of other industries 
in a similar way, but that is scarcely necessary. 
The trades examined are responsible for more than 
one-third of the changes. ining and quarrying 
bulk even more largely, and here for five years, 38.9 
per cent. per annum of the men employed, have 
suffered changes in the rate of wage, and only last 
year has the tide turned in their favour ; it has 
been a long ebb. . The building trade has experi- 
enced a steady increase each successive year, and 
the net advance in each year has been between Is. 5d. 
and 2s. per man ; but only some 6 or 7 per cent. of 
the par pcm employed have been affected. Withal, 
there is being divided amongst the 830,000 workers 
in this trade 26,0001. per week more than in 1892. 
Employés of public authorities are in the happy 

tion of increased wages and decreased hours of 
lchouy; apart altogether from the usual increment 
due to lengthening service. In the textile trades 
the changes are few and small, averaging 1.7 per 
cent. per annum of the total employed, 

Last year 273,773 men got increases of less than 
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1s. per week ; 145,477 got from 1s. to 2s. ; 120,111 
got from 2s. to 3s.; and 21,346 got over 3s.— 
about 7d. per hour. Taking the metal, shipbuild- 
ing, and engineering trades, we find that the in- 
creases were as follow : 


Per Week. 
58. ° 
7,985 blastfurnace-men o..0 
10,875 steel workers... 0 10? 
23,520 iron ‘ns ealaihene Be | 
7,206 ironfounders ... _ sf 1 5 
51,032 engineers and machine men 1 6 
21,332 boilermakers and shipbuilders 1 i 
10,231 shipwrights ... ae wt 1 43 


31,327 labourers... oe 


The only fall in wages was in the case of tinplate 
workers, 7624 sustaining decreases. 

The proportion of cases of decreases to increases 
is smaller than in the previous year, for only 13,855 
persons had their wages reduced, against 560,707 
who got increases, the net gain being 31,5071. per 
week, whereas owing to the large number of 
decreases in 1896, the net weekly gain was only 
26,5921. If seamen, agricultural labourers, and 
railway servants be included, the total increase in 
the wages bill in 1897, known to the Board of 
Trade, is 45,0001. per week, equal to two and a-third 
millions sterling per annum. At the same time, 
hours have been reduced in the case of 70,632 
workers, the average reduction being 4.03 hours 
per week ; but this is abnormal, owing to 5000 
Cleveland blast-furnacemen having their hours 
reduced by 28 per man per week, 

The eight-hours day seems to be extending, the 
number who secured this concession from private 
firms in 1897 being unusually large ; it more than 
equalled the total number for the four previous 
years : 5896 workers in private works, and 200 em- 
ployés of public authorities, secured an eight-hour 
day for a six-day week, and 5036 and 302 respectively 
for an eight-hour day for a seven-day week. But 
300 men reverted to longer hours. The number is 
largely swelled by the Cleveland blast-furnacemen, 
where three eight-hour shifts are now run for two 
12 hours. Next in importance come 2830 em- 
ployés in London gas works, and 1550 London ship 
joiners. Since 1893 the eight-hours day has been 
granted to 21,734 workers in private establishments, 
&c. (of which 1286 have receded to the old arrange- 
ment), and 45,923 employés of public authorities, 
including the ietenela: or 66,359 men in all—a 
small proportion of the workers of the kingdom. It 
may be remembered that a number of engineering 
firms in London, instead of fighting the men’s ex- 
orbitant demands in this and other respects, granted 
the eight-hours day, and even boasted at the time 
that they found it satisfactory. It is interesting to 
note now how many have taken advantage of the 
result of the self-denial of the employers who re- 
mained faithful to the Federation, and have reverted 
to the old arrangement. In the London district 
there are 182 firms, and 146 of these were applied to 
in connection with the Board of Trade returns, with 
which we are now dealing. The replies show that in 
the case of 65 firms, employing 5000 workpeople, the 
working hours were reduced from 54 to 48 per week, 
but were subsequently increased to 54. In the case 
of nine firms, employing 419 workpeople, the reduc- 
tion to 48 hours appears to have been permanent, 
and these changes are included in the figures we 
have given above. In addition, six firms employing 
733 workpeople temporarily reduced the working 
hours from 54 to 48, but at the beginning of 1898 
the working hours were increased, although the 
lengthened hours were not so long as the 54 hours 
previously worked. The remaining 66 firms re- 
ported that no changes were made in the hours of 
labour of their workpeople during 1897. 

Before concluding it may be interesting to note 
further that wages rose in every district, the greatest 
advances being in the northern counties of England, 
due to the miners’ wages in Northumberland and 
Durham as well as to engineering and shipbuilding 
employés on the north-east coast getting advances ; 
211,035 persons got in all 8578/. per week. Next 
in the list in proportion to population come Scot- 
land with 5355/., and London with 35181. per 
week. InSouth Wales and Monmouth wages have 
fallen each year since 1893, until 1897, when there 
was a slight recovery, 1} per cent. by the sliding 
scale. In Yorkshire, Lancashire, and Cheshire the 
advance was a large one, amounting to 59771. per 
week against 6738]. in 1896 ; but there was a fall 
of 16,0721. per week in 1894. The same unfortunate 
state of affairs is applicable to Scotland and the 


affect the result. Indeed, miners’ wages constitute 
the one unsatisfactory feature of the return ; but it 
is not possible, owing to the limited period covered 
by the report, to determine whether, as is probable, 
the fall within recent years is only the swing of 
the pendulum. In any case, it only goes to prove 
that fluctuations should be minimised as much as 
possible, alike in respect of frequency and amount. 








INDIA-RUBBER PLANTATIONS. 

Tue public, investing and otherwise, has heard a 
good deal about india-rubber and its proposed culti- 
vation during the past year; and we feel, therefore, 
that it may not be without interest to add some- 
thing more particularly on this head to some re- 
marks we made a few months back with regard to 
the future supply of rubber. At the outset, how- 
ever, we wish to disclaim any intention of referring, 
in terms of praise or otherwise, to any particular 
prospectus or company recently before the public. 
Of course, the most important point in this whole 
matter of rubber plantations is whether such are 
really required. A proposed increased supply pos- 
tulates a corresponding demand. Now is there 
such a demand, or has it only been conjured up 
in the minds of people whose qualifications to 
express an opinion on the matter are but shadowy 
and unrecognised by practical men in the trade? 
It is, perhaps, not a particularly easy matter to 
give a direct answer; but, at any rate, we can 
express our opinion in the light of facts which can 
hardly, we think, be controverted. 

The present high price of Para rubber, namely, 
3s. 8d. per lb., has been repeatedly put forward of 
late as indicative of the growing scarcity of the 
material, and as pointing to comparative rarity in 
the more or less distant future. Now, this reason- 
ing is not at all accurate. That the price of Para 
rubber has risen we admit ; that the bulk of rubber 
used in the tyre trade has vastly increased also, 
needs no emphasis, as it is apparent to all; but we 
demur to the statement that we have here a simple 
case of cause and effect. 

As a matter of fact, other and quite distinct 
causes have far more to do with the present state 
of affairs, the price of the raw commodity being 
regulated by circumstances and conditions quite 
independent, as it happens, of the increased de- 
mand, though we confess that at any time the 
two might have a direct bearing upon one an- 
other. The high price is undoubtedly due to the 
shortness of supply; but what is this decreased 
supply due to? If it is due to scarcity of the 
material, how is it that after previous periods of 
high prices, notably in 1884, a fall of 40 per cent. 
and more took place in the immediately succeeding 
years, seeing that no rubber from the attempted 
plantations of that date has come into the market ? 
No, we must look around for other causes, and 
we think they will be found under two main 
heads. These are shortness of native labour in 
the forests, and speculation, though the former 
may be considered as the most important. The 
Seringos, or natives, by whom the rubber in the 
Amazon districts of South America is entirely 
collected, are, comparatively speaking, a limited 
body of men, the total number of whom has been 
roundly stated at 10,000, though we do not vouch 
for this figure. Now these men, like most others 
on the face of the globe, being free agents, prefer 
to sell their labour to the highest bidder; and 
owing to the fact that the coffee-planters have been 
short-handed, there has been a spirited contest 
between the rubber and coffee-merchants for the 
available labour. The consequence has been that 
the higher terms offered by the latter have seduced 
the natives from their former adherence to the 
rubber-collecting business. 

A very similar state of affairs has occurred more 
than once in West Africa, where there is competi- 
tion for labour between the rubber and palm oil 
merchants. Market reports from this area have 
described the scarcity of either of these com- 
modities at certain times to be due to the lack of 
labour. This condition of things in either continent 
is not one that can be easily remedied, as, owing to 
climatic causes, it is only certain constitutions that 
can successfully ward off the dangers to be appre- 
hended. So much in a few words for what appears 
to us to be the cause of the present high price, and 
it will be seen at once that any amount of plantations 
will not prove a palliative. Of course, it is a question 
for consideration as to how long the rubber forests of 





eastern and midland counties, where mining wages 





South America will stand the increasing draw upon 








their resources, not only by ourselves, but also by 
the United States, Russia, and Germany. At 
present there seems no reason for alarm, as there 
are large areas of ground comparatively untouched, 
and there is ample scope for their exploitation 
under correct conditions. It is a pity that the law 
which was passed against the felling of trees in many 
parts of the watershed of the Amazon and Orinoco 
seems to be honoured in the breach rather than in 
the observance, and this theme suggests itself as 
one upon which energetic and concerted action 
might profitably be taken. At one time the best 
rubber came principally from the lower reaches of 
the Amazon, for the main reason that as it was 
nearest to the shipping port there was no necessity 
or object in surmounting the difficulties to be 
experienced in tapping the trees of the more 
inaccessible regions. To-day, however, the area is 
being rapidly extended, and Bolivian rubber is 
quoted a fraction higher than Para. As the quality 
of the rubber may be stated to depend largely if 
not entirely on climatic conditions, there seems 
no reason to suppose that as good rubber as that 
produced in the watershed of the Amazon may not 
be found wherever the climatic conditions are 
similar. This question of climatic conditions is an 
important—a very importont—one, and it does not 
seem to have received proper recognition at the 
hands of promoters of rubber plantations. With 
an enthusiasm untempered by any intimate know- 
ledge of the subject, eng oe have been advanced 
to plant the Para rubber trees in divers countries 
and in all sorts of climates. Now, though we do not 
wish to say that no success whatever has followed 
the planting of the Para tree (Hevea Braziliensis) 
out of South America, yet in no case has the yield 
of the tree been found equal to what is obtained in 
Brazil, or up to the expectations of the planter. 
The venture has not been a success, and the sooner 
the fact is honestly recognised the better. It is not 
only a damp atmosphere, but the amount of damp 
that is of primary importance ; in other words, the 
problem is a quantitative as well as a qualitative 
one; and as there is an obvious difficulty in regu- 
lating such a matter as the rainfall of a district, it 
behoves would-be planters to bear this fact as 
to the necessity of an adequate rainfall, well in 
mind, The Para tree must stand in water for a 
great part of the year, and if this condition is not 
fulfilled no good results will ensue. We quite 
admit that the tree will grow, in a way, under other 
conditions, but our point is that it will not give a 
satisfactory yield of rubber. 

Besides the moisture, there is the important point 
of the chemical constitution of the soil to be con- 
sidered, though this is a matter which does not 
seem to have been seriously investigated. We are 
assured, however, by a South American resident of 
considerable experience, that there is something 
about the soil of Brazil which is not met with in 
other districts. He says that he has planted and 
successfully reared the Para tree in Central America 
but could not get a satisfactory yield of rubber, and 
he emphasized: the importance of paying strict 
attention to this soil question in cases where the 
planting of the Para tree is in contemplation. 

From what we have said it will be gathered that 
we are not inclined to look upon the cultivation of 
the Para tree out of its natural home in any very 
favourable light—from the standpoint, that is, of 
commercial success. With regard, however, to the 
replanting of denuded territory in Central America 
with the indigenous tree, the castilloa elastica, the 
case is different; and though we are not particularly 
sanguine as to the probability of such schemes 
yielding any immediate return on the capital 
expenditure, yet there seems good reason to suppose 
that they may prove remunerative in the future if 
not over-capitalised. The export of rubber from 
certain portions of Central America has much de- 
creased of late years owing to the destruction of the 
trees by careless collectors, and there will always be 
a market for these medium-class qualities ; especially 
as the high price of Para has been a cause that has 
set manufacturers to work to see if the cheaper 
qualities could be utilised for purposes where me 
very best quality has hitherto alone been used, an 
we understand that in many cases the change has 
turned out satisfactory. eye 

Of course, in the case of supervised plantations it 
will naturally be expected that an improvement 
should be perceptible in the condition of the rubber 
exported. English manufacturers could do with a 
stones, dirt, sticks, &c., and with less moisture, a 
it certainly seems undesirable to pay freight on suc 
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waste material. The process of collecting the rubber 
is briefly as follows: the native makes a rough gash 
in the tree—not at all on the scientific lines of the 
South American seringo—and allows the milk to 
flow down on to a bed of leaves, giving it every 
facility for getting mixed with bark and dirt. For 
coagulation various methods have been employed, 
though a crude soap is now largely in favour. The 
collector prepares this himself by making a fire of 
wood, and stirring up the ashes resulting therefrom 
with crude tallow. The black mass thus obtained 
he dissolves in water, and adds the solution to the 
milk in order to bring about coagulation. We 
might here point out that the addition of fatty 
matter to rubber in a hot climate is in direct 
opposition to the well-recognised fact that fatty 
bodies are decidedly injurious to rubber. It would, 
therefore, seem that improvement in this mode of 
coagulation is certainly desirable, if not absolutely 
imperative. Questions such as these will naturally 
attract the attention of the scientific planter, be- 
cause it is pretty generally recognised that there is 
room for improvement in much of the rubber which 
comes to us from the gardens of untended Nature. 

With regard to the cultivation of rubber in the 
Colonies as an industry, the Department of Agri- 
culture in Queensland in its last Annual Report 
says: ‘There are many thousands of acres in the 
north of Queensland suitable for growing rubber; 
but it behoves those who are preparing to establish 
plantations to grow only the varieties that command 
the highest price, and not to consider that any 
rubber is good enough to place upon the market.” 
This is, of course, extremely desirable ; but in the 
light of our former remarks it will require a good 
deal more than mere determination to bring suc- 
cess to those who aspire to rival Brazil in Australia. 
And we may say this, in face of the somewhat 
triumphal statement that appears later in the 
above-mentioned report, that the seeds of the Para 
tree which have been planted are doing equally 
well with those of the Ficus. Our reference to 
unsuitable climate is supported by a writer in a 
recent number of the India-Rubber Trades Journal. 
He points out that the Heveas of Brazil, the 
Castilloas of Central America, and the Landolphias 
of West Africa, require sweltering swamps of a 
nature such as are not found in New South Wales, 
the district of which he treats. He proceeds to 
say, however, that there yet remain other species 
such as the Ficus elastica—the familiar English 
greenhouse plant —which will flourish in much 
cooler climates, and he portends successful results 
from the planting of this tree, and the Sapium of 
South America, which will grow at high altitudes. 
The only objection that we can see to this is, that 
the Ficus rubber supply has dwindled sv of late 
years that manufacturers have learnt to do with- 
out it, and it will be necessary to advocate its 
claims almost as a novelty when it comes from 
Australia in bulk. It is to be hoped, for the 
financial success of the Australian plantations, that 
the rubber will be more free from sticky resins 
than is a good deal of the Ficus rubber that comes 
from Northern India, and from which, by the way, 
=. on synonym for caoutchouc has been 

erived, 








RAILWAYS IN CHINA. 

Some months ago (see ENGINEERING, March 18, 
1898, page 339) we discussed at some length rail- 
way prospects in China, and more recently (see 
ENGINEERING, May 13, 1898, page 585) we gave 
some particulars of the lines and works which had 
actually been constructed. Since these dates the 
competition for railway enterprises in China seems 
to have been at once keen and complicated. It is 
impossible to look at the questions involved simply 
from an engineering or commercial point of view, 
as each of them seems to be mixed up with political 
designs and policy, and the engineers are being 
used, to a large extent, as the instruments of the 
politicians. The subject, however, is of great im- 
portance, and the manner in which the railways of 
China are developed will greatly affect not only our 
— trade with that country, but will also pro- 
ably determine to a large extent the political rela- 
ag of European countries with the Far East. 
- Dudgeon, of Pekin, who has had long experience 
of affairs in China, writing on this subject, said : 
Politically, financially, and commercially, there is 
no question of greater importance than the railway 
question in China. Russia, France, and Germany, 
with their political intrigues and aspirations are 








making it a political question, and the great diffi- 
culty is that Great Britain persists in regarding it 
only from a commercial standpoint, without refer- 
ence to the political interests of her opponents, 
much less her own. The British Government 
is priding itself on having obtained from China the 
promise of the non-alienation of the Yangtse Valley, 
with its teeming population and waterway extend- 
ing over at least eight provinces on both banks of 
the river. If we have really secured this, I have 
no hesitation in saying that all the concessions 
made to Russia, Germany, or France up to the 
present time sink into comparative insignificance. 
But what I wish to point out is that, unless we 
exercise the greatest care, we shall lose this con- 
cession entirely. As a fact, we have at the present 
moment all but relinquished it to our opponents. 
By the concession of the Pekin Hankau Railway to 
Belgium, supported by Russia and France, the 
great trunk railway running south-west from the 
north of the Yangtse is gone. The effort of the 
German Minister to secure the Tientsin Chin-Kiang 
is a bold move to the lucrative trade with Shanghai 
and the mouths of the Yangtse, and all that remains 
now is for France to come from the south and to 
join line from Tongking with the Russian ter- 
minus at Han-kau. Our ruin will be complete, 
and the promised non-alienation of the Yangtse 
would not be worth the paper on which it is written. 
Thus the fact is staring us plainly in the face at this 
moment and demands immediate attention.” 
Opinions will, of course, differ as to the practical 
steps which ought to be taken to safeguard British 
interests, but there can be little doubt that Dr. 
Dudgeon is in the main correct. The policy of 
Russia is to obtain a commanding position in 
Manchuria and North China by means of the Trans- 
Siberian Railway and its branches and connections. 
The possession of Port Arthur and Ta-lien-wan not 
only gives her an open port connecting with these 
undertakings, but also a fortified harbour which 
practically commands the way to Pekin. How far 
that is counterbalanced by the possession of Wei- 
hai-wei by Britain is a question about which there 
is as yet no very definite information, for the 
British Government has not given an explana- 
tion of its intentions with regard to that place. 
The provisions of the secret treaty which is known 
as the Cassini Oonvention, which has never been 
acknowledged, but which we at the time pointed 
out was the programme which Russia had deter- 
mined on, whether it was incorporated in a formal 
treaty or not, have in effect been for the most part 
carried out. Whether or not by that treaty Russia 
obtained the right to carry her railway down into 
the Liao-tung peninsula, she openly claimed it in 
connection with her recent negotiations with the 
lease of Port Arthur and Ta-lien-wan, as the agree- 
ment then concluded provides that ‘‘the procedure 
sanctioned in 1896 regarding the construction of 
railroads by the Board of the Eastern China Rail- 
way shall be extended so as to include the con- 
struction of a branch to Ta-lien-wan ; or, if neces- 
sary, in view of the interests involved, of a branch 
to the most suitable point on the coast between 
Nin-chwang and the Yalu river.” This stipulation 
enabled her to connect her Siberian railway system 
with the contemplated railway from Wijinn, on the 
Korean-Chinese frontier, to Seoul, the capital of 
Korea, and for which a concession is said to have 
been granted by the Korean Government to a 
French company, and also with the North of China 
extension from Shan-hai-kwan. The Chinese 
Eastern Railway Company, whose operations we 
mentioned shortly in our previous article (see En- 
GINEERING, March 18, 1898, page 339), but which 
is practically a branch of the Russian Ministry 
of Finance for the purpose of making offshoots 
from the Russian Trans-Siberian Railway, is con- 
necting that railway froma point near Nertchinsk, in 
the Trans-Baikal district, with the terminal section 
near Vladivostock by a line right across Manchuria. 
The Hong Kong and Shanghai Bank, a British 
institution, entered into negotiations for the pur- 
se of extending the Pekin-Shan-hai-kwan to 
iu-chwang, and thus opening up a wide field for 
British goods. The town of Shan-hai-kwan is the 
resent terminus of the railway from Pekin on the 
ulf of Liao-tung. Niu-chwang is an important 
commercial town and treaty port on the Gulf of 
Liao-tung, about 150 miles north of the new 
Russian stronghold of Port Arthur, and 350 miles 
east - north-east of Pekin; and the Russian idea 
is evidently to make Ta-lien-wan, near to Port 
Arthur, the chief commercial port of the dis- 





trict. The contract was all but signed and ratified 
by the Chinese Government, the money being lent 
on mortgage, so that in case of default the lenders 
could seize the line, when the Russian Minister at 
Pekin insisted that such a provision was against 
treaty rights of Russia, and induced the Chinese 
Government to decline to give the necessary 
guarantee to the bank, and of course the negotia- 
tions fell through, much to the disappointment of 
all who were taking an interest in the development 
of British Trade. The Pekin correspondent of the 
Times, who seems to have wonderful means of obtain- 
ing information, sends the following translation of 
a dispatch from the Russian Foreign Office: ‘‘ By 
the provisions of Section 3 of the additional agree- 
ment concluded at St. Petersburg on May 7, the 
Russian Government only acknowledged that they 
would not oppose the Chinese Government in build- 
ing with their own funds an extension of the Chinese 
Eastern Railway from Shan-hai-kwan to a place as 
near as possible to the South Manchurian branch 
line—that is to say, that in building this line any 
request for a loan from a foreign bank or company 
to procure the means of construction, the line being 
pledged as security, and, worse still, any authorisa- 
tion permitting a foreign representative, or bank, 
or company to exercise any supervision of any sort 
or kind, or to have any connection whatsoever with 
it, directly contravenes the third section and can be 
agreed to under no circumstances (literally, a thou- 
sand times and ten thousand times cannot be agreed 


The Chinese have not the money to construct the 
railway themselves, and the Russians object to any 
foreign Power having any mortgage on any of the 
lines within their sphere of influence, and there at 
present the matter rests. 

The Germans have also their railway projects in 
Shantung; in fact, they seem to claim an exclusive 
monopoly for all railway construction in that 
province. The lines for which concessions have 
been granted seem to form a sort of circular 
railway tapping the chief markets and mining 
regions of the province. Even the Anglo- 
Italian syndicate, which has obtained conces- 
sions of important coalfields in the province of 
Shansi, seems to be working in conjunction with 
the Russian Bank, so that in every quarter Russian 
influence is dominating. 

It is not necessary that we should at present 
enter into details of the schemes we have men- 
tioned. We will do that when they have advanced 
more out of the fields of diplomacy into those of 
engineering. Our present object is to direct atten- 
tion to the general position, and cause the question 
to be considered both by our politicians and our 
merchants. We cannot disguise the fact that in 
China other European countries are working them- 
selves into positions which do not augur well for 
the future of our commerce with that vast country. 
A great deal might be said about the diplomatic 
aspects of these subjects, but, of course, we cannot 
enter into these. We feel, however, that much 
would be gained if many of those who write and 
speak about them would consider what Britain 
would have done if she had been in the place of 
Russia, and if they would consider the forces which 
are impelling that Power in her onward career. 
Sir William Harcourt recently quoted a remark 
of Lord Beaconsfield, when speaking of the defence 
of India, to the following effect : ‘‘ India is not to 
be defended upon the frontiers of India. It 
is to be defended in London.” By that he 
meant that the defence of the great interests of 
the nation is to be made by direct communication 
between the representatives of England and Russia. 
Such important questions should not be left to 
the squabbles of the Ambassadors at Pekin, but 
should be dealt with by the Foreign Offices in 
London and at St. Petersburg. By such means not 
only will the peace of the world be best protected, 
but the interests of Great Britain, and the com- 
merce and industry on which these interests depend, 
be best defended. 

The plans of the Russians are very far-reaching, 
and they do not by any means seem to be content 
with the hold which they have obtained on Man- 
churia and North China. After long delay the 
Belgian syndicate has made an agreement for the 
construction of the Pekin-Hankau line ; but this 
syndicate, although Belgian in name, is backed by 
Russia and France, and its operations will always 
be under the influence of these two Powers. 
Hankau is likely to be the future commercial capital 
of China. It is situated at the confluence of the 
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River Han with the Yangtse, and commands a 
series of waterways unequalled throughout the 
world, and is the port of transhipment, not only 
for the valuable produce of Hu-nan Hu-peh 
Szechnen, but also much of the tea, silk, and 
drugs, which come by canal from the inner pro- 
vinces. The position is, therefore, one of great 
importance from many points of view, and if it 
were connected with the Russian railways in the 
north it would give Russia complete control of the 
Yangtse Valley. Moreover, it is part of the plan 
that Hankau should be connected with Tongking. 
Dr. Dudgeon says: ‘‘ French railway operations in 
the south-west reveal at the outset that her aim 
is to dominate the whole of the south of China, 
and to shut out India and Burma from all con- 
nection with the south-west of China;” and the 
ultimate aim is to found a great Indo-Chinese Em- 
pire, under the control of France. He believes 
that ‘‘the result of French policy would be to 
strangle Shanghai, and to divert the traffic of the 
Upper Yangtse to Tongking,” and he therefore 
insists that we must at all costs frustrate any 
attempt on the part of Russia or France to join 
hands in railway construction towards the Yangtse, 
either from the north or the south. In one of the 
recent discussions in Parliament on the subject, 
while admitting the value of some of the concessions 
recently obtained by the British Government, Sir 
Thomas Sutherland, M.P., said that there could be 
no doubt that the so-called Belgian railway conces- 
sion was something like a slap in the face to Eng- 
land, and he blamed the British Government for 
not acting with greater vigour and determination. 








MINING DANGERS. 

In this country we have arrived at a moderately 
satisfactory knowledge of mining dangers, and if 
we have not overcome them as thoroughly as all of 
us wish, it is only because those immediately inte- 
rested grow callous of the dangers surrounding 
them. New South Wales, like other mining 
colonies, is beginning to acquire this knowledge, 
and with it the reality of the fact that the miner’s 
greatest danger is himself. A special inquiry has 
been made recently, because of the belief that the 
number of accidents in the Albert district, which 
includes Broken Hill, was greater than formerly, 
and many of the points brought out in the inquiry 
are of general interest. It is teue the district is 
largely one where minerals are won rather than 
coal, but the human element is more or less the 
same all the world over ; and from this standpoint 
the inquiry is not without wider interest than would 
at first sight appear. Whether or not there was 
an increase in the number of accidents in the 
Broken Hill region is immaterial-—as a matter of 
fact there was not—but it is striking that in 12 
months 34 men had to be discharged for drunken- 
ness on the works, 27 for smoking underground, 


for leaving shoots uncovered, nine for sleeping 
underground, two for quarrelling underground, and 
461 for incompetency. 

But we have a fair counterpart of this in this 
country, for every other month one reads of cases 
brought before the Courts of pipes of tobacco and 
matches being taken secretly into mines, and thus 
far the Bench seem only to recognise the gravity of 
the offence when a great disaster results in the cul- 
prit, with scores of his feliow workers, passing beyond 
all earthly tribunals. There have been exceptions to 
this judicial weakness; not long agoa Scotch sheriff 
sentenced such an offender toa month’s imprison- 
ment without the option of a fine, and raised quite 
a storm, which culminated in a question in the 
House of Commons. It is to be hoped that other 
magistrates will take the only rational viewand rigidly 
enforce the penalty. In view of the change in the 
law of employers’ liability chis is but right ; and 
in this connection it is interesting to note that it 
was urged before the inquiry at Broken Hill that 
as the workmen had difficulty in proving liability, 
the ordinary course should be reversed, the onus of 
disproof being laidon the employer. But the Com- 
missioner makes a very pertinent remark, ‘‘The 
balance of evidence strongly points to the conclusion, 
at which your Commissioner has arrived, that the 
want of care and discretion among workmen them- 
selves is the prevailing cause of accidents at Broken 
Hill ; it follows that rather than tending to reduce 
the number of casualties, an amendment of the law 
which would make the remedy of the employed 


site tendency.” The Legislature here has just 
made the remedy easier, and we doubt not the 
tendency will come, unless the clause as to delibe- 
rate and culpable contribution to the accident is 
enforced, and that will always be a difficult matter. 
Otherwise it is putting a premium on such wanton 
acts as those punishable by imprisonment. 

The difficulty of enforcing laws when men will 
risk death itself rather than forego a brief pleasure, 
is great ; but some of the suggestions made by the 
New South Wales Commissioner, Mr. C. E. R. 
Murray, are worth noting, especially as many 
apply to other industries. In the first place, it 
is a wholesome precaution to make every man 
acquainted with the laws and regulations per- 
taining to his calling, and, as is pointed out in the 
report before us, all workers have not that exten- 
sive acquaintance with English as to enable them 
to read in a convenient interval the 3000 or 4000 
words printed in small type and hung in a more or 
less accessible corner, so that each man should be 
supplied with a copy printed in bold type, and, if 
need be, with simple explanatory notes. We know 
of cases where this is done, and with good results. 
Again, in regard to the boiler and power machi- 
nery, as important in every factory as for mines, 
the suggestion is made that a diary should be kept 
in which all orders or suggestions made are 
entered, and a statement of what change has 
resulted. Engine and boiler tests, and inspections 
periodically made, should be recorded, and especi- 
ally those by the Government inspector, who, of 
course, should examine and sign the book on 
every visit. It would be the duty of such in- 
spector to offer suggestions from his personal 
observation of plant and of the results of tests. 
Inquiry as to accidents, even where there is not a 
fatal result, is suggested, and it is held that the 
Government inspector is not the best investigator 
in such a case, as he may be more or less impli- 
cated. This is specially applicable to mines ; but 
even in factory machinery it is equally true, since 
a dangerous arrangement should be pointed out by 
the inspector and remedied. As a rule, all fatal 
accidents are investigated in this country by the 
judicial courts. 

The degree of competency of managers, boiler 
attendants, enginemen, and others, upon whose 
capability may rest the public safety, is always a 
difficult matter to determine. At Broken Hill 
there was no allegation as to incompetence of the 
managers ; but the question was raised directly in 
connection with others, and obviously it is of wider 
range. There is no question that with the new 
Compensation for Injuries Act, employers will be 
more guarded even than hitherto; but, as at 
Broken Hill, there is always the probability of an 
engine-driver or seaman borrowing or exchanging 
a certificate, his only primd facie evidence of com- 
petency, and Mr. Murray makes the suggestion that 
each certificate should have a photograph of the 
holder renewable at his expense every three years. 
So also with ‘‘ shift bosses ” and the like ; but Mr. 
Murray is prudently silent as to the method of 
issuing these certificates, and as to the tests of 
competence. Again, the large number of incom- 
petent workmen is regarded as a common danger, 
and so itis. But Broken Hill, at the period under 
review, was suffering from exceptional circum- 
stances : the best of her men had gone gold digging 
in Western Australia, and in their stead there had 
come the riff-raff of South Australia. The same pro- 
portion of incompetent men does not obtain at 
other times ; and certainly in this country we do 
not suffer so much from ignorance as from the fool- 
hardiness born of the contempt which is bred by 
the familiarity of danger. A system of appren- 
tices is suggested for the Broken Hill Mines ; but 
there is the same widespread conservatism there as 
here. It must be reckoned with in all regulations ; 
for, as one witness at the inquiry said, there are 
certain prejudices you cannot prize out of a miner’s 
heart or head with a crowbar. 

A probable cause of accidents—certainly a likely 
source of danger—is the coming on of a shift in 
ignorance of how matters stand at the ‘‘ face.” 
Cases have even been known of men going off shift 
and leaving a miss-fire—-a charge of explosive the 
fuse of which had been lit shortly before change of 
shift, but which had not exploded, and which 
might, therefore, be hanging fire—without inform- 
ing their mates coming on shift. This is an act 
which might cause a fatal accident. Again, the 
results of a shot fired just before the change, may 


a dangerous state, easily discernible by a man who 
has put in the charge and who has been working in 
the mine for hours, but likely not to be perceived 
in time to avoid an accident through a fall, by one 
who has just come down from the glare of daylight. 
A conscientious miner will always take measures to 
inform the on-coming shift of any special danger, 
being careful that he or his mate shall meet one of 
their number ; but not only do men miss one 
another altogether, one going up in one cage while 
the other is coming down in the other, but, throuch 
a change in the personnel of the shift, a miner may 
not know who the men on the next shift are. Thus 
though a man is really careful, he may find it im. 
practicable to give the necessary information. In 
the case of a careless miner, tbe probability of his 
not going out of his way to do so, increases the 
probability of his not giving it. The natural 
remedy would be for shifts to change at the face ; 
but this time of changing is utilised for firing 
and allowing the air to be cleared for the next 
shift ; but, withal, it seems worth while to keep 
the men underground a little longer in order 
more effectually to secure their safety. The pre- 
judice to which we have referred operates against 
the change ; but it is suggested that one man 
should be responsible for a thorough examination, 
and that a penalty should be enforced. 

We have thus far sought to draw from Mr. 
Murray’s report only those suggestions applicable 
to most industries or to the mining community of 
this country ; but there are in his report many 
points of interest in connection with the operations 
peculiar to the silver ore winning at Broken Hill, 
if not also to mining here. Safety appliances are 
suggested alike for preventing the fall of the cage 
in the event of the rope giving way, and also to 
prevent overwinding. The most of the work is done 
there in open cut, but this is not thought specially 
dangerous. The system adopted, as described by 
Mr. Murray, is peculiar. A heading, or tunnel, 
is driven into a face to be worked down, in 
any excavation deep enough to make the plan 
appropriate. The tunnel extends outside of the 
face, where it is, in fact, a built covered way. 
It is timbered on top and sides in the usual 
manner. A truck runs on rails within. Where- 
ever it is suitable to the state of the face to 
do so, a sort of hatchway is opened in the roof; 
and the truck is run under the opening and filled 
by a man standing on the side of the kind of hopper 
formed by the material as it is barred or shovelled 
down from the face. He is not surrounded by a 
bank on all sides, one at least being open. Another 
man, down below, regulates the filling of the truck ; 
another, or others, are working down the spoil from 
above. One of-the logs in use on the edge of the 
hatch, to which various uncomplimentary names 
have been given by navvies, came to be called at 
Broken Hill the ‘‘ Chinaman ”—no doubt an unin- 
tentional compliment to a steadily useful and long- 
suffering race. Aftera time the whole contrivance 
was known by this title. And partly, perhaps, 
from an accident ; partly, it may be, because the use 
of the ‘‘Chinaman” is an enormous saving in 
labour—this mode of working has acquired an evil 
name. The evidence and the nature of the con- 
trivance, convinced the Commissioner that it was 
not only a serviceable but a safe mode of working; 
much safer, in fact, than the plan of filling from a 
bank under the face into a line of trucks. Before 
it came into use, minor accidents were much more 
numerous. 








NOTES. 
Gotp MINING IN THE TRANSVAAL. 
Gotp mining in the Transvaal continues to make 
astonishing progress. The production of the Wit- 
watersrandt district, properly so called, in July 
was 359,343 oz., as compared with 242,479 oz. in 
July, 1897 ; 203,873 oz. in July, 1896 ; 199,453 oz. 
in July, 1895; 167,953 oz. in July, 1894; and 
126,169 oz. in July, 1893. They talk about the 
oppressive tyranny of President Kruger, the cor- 
ruption of Transvaal officials, the forlorn plight of 
the Uitlanders, the scarcity of native labour, and 
so on; but for all that, the output of Transvaal 
gold increases by leaps and bounds. The question 
of cost of mining is quite another story. But the 
production of January, 1898, was 314,826 OZ. 28 
compared with 209,832 oz. in January, 1897 ; of 
February, 297,975 oz.,as compared with 21 1,000 02.5 
of March, 325,907 oz., as compared with 232,067 02. ; 








against the employer easier, would have the oppo- 


have been to loosen rock or ore, and to leave it in 


of April, 335,125 oz., as compared with 235,698 oz. ; 
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of May, 344,160 oz., as compared with 248,305 oz. ; 
of June, 344,670 oz., as compared with 251,529 oz. ; 
and of July, 359,343 oz., as compared with 242,479 Oz. 
The aggregate output for the seven months ending 
July 31 this year, was 2,321,006 0z., as compared 
with 3,034,674 oz. for the whole of 1897, 2,280,885 oz. 
for the whole of 1896, 2,280,187 oz. for the whole of 
1895, 2,024,159 oz. for the whole of 1894, and 
1,478,473 oz. for the whole of 1893. So rapid has 
been the increase of production of late, that the 
output for the first seven months of this year is thus 
already in excess of the yield for the whole of 1896. 
The yield for the whole of 1898 appears likely to 
range between 4, 100,000 oz. and 4,200,000 oz. 
Should this anticipation be realised the value of 
the gold raised in the Witwatersrandt in 1898 will 
be about 15,375,000. It is estimated by experts 
that the Witwatersrandt comprises gold to the 
value of 800,000,000/.; at the present rate of 
production, it will be all crushed, cyanided, and 
slimed by the year 1955 or thereabouts. 


INDUSTRIAL AND SoctaL PROBLEMS IN JAPAN. 

As we have frequently pointed out, Japan, in 
accepting Western civilisation, and especially indus- 
trialism, has been brought face to face with many 
social and economic problems which are engaging 
the attention of some of its most thoughtful men, 
and the subject is being discussed to a considerable 
extent in the public journals. Some of these no 
doubt exaggerate, but it cannot be denied that 
while the wealth of the country has very much 
developed in recent years, there is the usual ten- 
dency towards building up large fortunes in a small 
section of the community, alongside increasing 
poverty of the lowest classes. We have in former 
articles mentioned the strikes which have occurred 
in the cotton factories and on the railways, and a 
glance at the Japanese papers show that labour 
troubles have become chronic in all parts of the 
country. In the cotton factories the practice pre- 
vails of decoying away operatives from one cotton 
millto another ; and agents are employed who get a 
commission for every operative procured. One of the 
results is that the millowners are federating, not 
only for their protection from the exorbitant de- 
mands of the operatives, but also from the unscru- 
pulous conduct of some of their own colleagues. 
Recently much attention has been given in Japan 
to the discussion of economic questions, such as the 
nationalisation of the railways, the land tax, the 
income tax, and the currency. These have been 
forced upon the people by the economic changes 
brought about by industrial development. The 
prices of articles in daily consumption continue to 
rise. Taking 100 as the standard in January, 1887, 
the following figures show the rise in the articles 
named since that date and the changes in the last 


two years : 
April, April, April. April. 
1898. 1897. 1898. 1897. 
Coal 242 175 Cotton, spun 135 139 
Tron 175 180 Shirtings... 200 
Yarns 118 125 Timber 280 227 
Silk floss ... 123 108 Wood 204 
Charcoal 195 174 = Sake si 112 
Kerosene ... 106 107 + Dried bonito 246 246 
Soy... 147 137 ~— Barley 308 141 
Sugar 130 126 Wheat 121 187 
Salt sis, OO 314 Oilcake ... 219 179 
Beached Rice bran... 221 159 
cotton ... 121 95 Imported 
Fertilisers... 221 159 yarn oh Re 134 
Vegetable Japanese cu 
wax «=. 1293 115 tobacco ... 179 123 
Eggs 211 186 Hemp... 149 149 
ea... reme * 122 Miso ... 228 182 
Matting ... 203 206 = Fowls for 
aw lacquer 113 112 food ee 168 
il... «- 236 231 Flour Sos: a 179 
Nails... 107 110 Leather and 
Lining stuff 106 hides ... 186 168 
Glass panes 159 Silk thread 129 121 
opper 211 204 Average ... 179 160 


Wages have increased to a similar extent in many 
of the ordinary occupations, and in those trades 
connected with mechanical operations requiring 
a high degree of individual skill, the rise has 
been much greater. Skilled artisans can in many 
cases name their own terms, so great is the 
demand for their services. While the difference 
between the rates of wages in Europe and Japan is 
still considerable, it is rapidly lessening, a fact 
which should be kept in mind when considering the 
probabilities of the future. 


Governor For Marine ENGINES. 
In a paper on this subject which Mr. Dubbel, of 
Aachen, read at the Bremen branch meeting of 





the Verein Deutscher Ingenieure in May last, the 
author distinguished two main groups of governors. 
The first group comprises devices which are actuated 
by variations in the propeller speed. In order to 
insure rapid regulation the mean pressure should 
simultaneously be altered in all the cylinders, as 
in the case of the triple-expansion engines of street 
railways. For if the steam is cut off from the high- 
pressure cylinder only, the steam between the cut- 
off valve of that cylinder and further in the re- 
ceivers and the dead spaces will continue to work 
and to raise the speed, until all the steam is used 
up. When the propeller dips into the water again, 
then the speed will be lowered, and the device will 
not operate until after the variation has recorded 
itself. In the second group, which concerns 
marine engine governors exclusively, the regulation 
is brought about by a change in the position of the 
longitudinal axis of the vessel or in the height of the 
water column at the propeller. The Dunlop gover- 
nor, modified by Coutt and Adamson, by Amstel, 
and others, is the best-known type of this group. 
An air chamber communicates with the sea water. 
The pressure of the air above the water in the 
chamber varies with the height of the water column 
and acts upon a diaphragm which operates the 
throttle valve. Dubbel’s objections to this arrange- 
ment are the following: The diaphragm has to 
overcome the friction of the governor slide; as it 
acts directly, the device is over-sensitive, but it does 
not respond in the case of a broken propeller shaft 
or a lost blade. He proposes a governor which 
does not labour under these defects, which works 
at a definite adjustable variation in the height 
of the water column, and provides for intermediate 
positions of the throttle valves, and which further 
changes the steam pressure simultaneously, and 
without increased consumption in the high-pres- 
sure and low-pressure cylinders. For this latter 
purpose the piston slide has two positions which 
set the main throttle valve and another throttle 
valve in the steam pipe between the low-pressure 
cylinder and the condenser. Both operating at 
the same time, the admission pressure in the 
high-pressure cylinder and the counter _pres- 
sure of the low-pressure cylinder are altered 
simultaneously. The mechanism consists of a 
piston-slide gear and other parts. The piston 
slide is linked in balance fashion on the one side 
with a large piston which actuates the throttle 
valve, and on the other side with the iron core of 
a solenoid. The solenoid receives current from an 
accumulator battery through a resistance provided 
with a contact slide. This contact slide is moved by a 
flat spring, which closes a pipe communicating with 
the sea water. The spring has to overcome the 
friction of the gliding contact only; the current 
does the rest. The length of the contacts cor- 
responds to the desired differences in the operative 
height of the water column. There is, further, a 
centrifugal governor, which enters into play when 
the shaft should break or the engine should begin 
to race for other reasons. The governor sends the 
current through the minimum resistance, thus 
operating the valves, or may be connected with a 
special solenoid. The whole device can easily be 
adapted to pairs of engines with four throttle 
valves, and the accumulators may be replaced by a 
small dynamo, driven from the propeller shaft. 
In that case the current strength would rise with 
the speed, and would supply a further regulating 
factor. It does not appear that governors of this 
type have been put to test already, and the paper 
does not further explain the arrangement of the 
centrifugal governor, which would hardly be of the 
ordinary type. 


FrencH CoMMERCIAL INTELLIGENCE DEPARTMENT. 


We recently directed attention (see Enat- 
NEERING, page 208 ante) to the proposed Com- 
mercial Intelligence Department of the Board of 
Trade, and it is evident that if we are not to be 
left behind in the race of commercial competition, 
our Government must bestir itself, and supply the 
most complete information possible regarding the 
wants and resources of other countries. Every 
nation of any importance is now making special 
arrangements for that purpose, and while we recog- 
nise the improvement which has taken place in the 
British consular and diplomatic reports in recent 
years, there is still room for further development, 
and we may learn a few lessons from what is being 
done by other nations, and especially those which 
come into direct competition with us. In a 
recent issue of the French Journal Officiel there 


appears a circular which has been addressed by 
the French Minister of Commerce, Industry, &c., 
to chambers of commerce and similar bodies, on 
the subject of a Commercial Intelligence Bureau, 
which states that the object of the bureau is to 
supply French merchants and manufacturers with 
commercial information of every kind that can 
be of service in the development of foreign trade 
and the increase of openings for trade in foreign 
countries, French colonies, &c. Persons interested 
can, therefore, address themselves either verbally 
or by letter to the office in order to obtain informa- 
tion on the following points: (1) On the raw 
materials or products which France can import for 
manufacturing purposes for consumption or transit ; 
(2) On French and foreign customs tariffs, port 
dues, and other taxes affecting trade and navigation ; 
(3) On products capable of finding an outlet on 
foreign markets, French colonies, &c., on the con- 
ditions of payment and packing, on the position of 
markets, and, as far as possible, on the position 
of firms established in foreign countries, French 
colonies, &c. ; (4) On undertakings to be established 
in foreign countries, on public works and tenders 
in foreign countries (communication of plans, &c.) ; 
on matters relating to questions of transport, /.e., 
information as to railway tariffs in France and other 
countries, and as to sea and inland water naviga- 
tion, so far as both passengers and goods are con- 
cerned, with indications of the best routes to be 
taken. The Minister asks the local commercial 
bodies to be good enough to give the circular all 
possible publicity, especially by the help of the 
local press, and continues: ‘‘My department is 
confident that the Chambers of Commerce and other 
commercial associations will render every assistance 
in the development of the new bureau in the 
direction looked for by the authorities and the 
public, for the benefit of national industries, and 
the expansion of French trade in our colonial 
possessions and on foreign markets.” The Minister 
further points out that Chambers of Commerce are 
particularly adapted to be correspondents of the 
National Office of Foreign Trade, and that the 
services rendered by them will be reciprocated by 
the National Office transmitting them all documents 
and information they may consider useful. By 
the terms of the law of March 4, 1898, the funds of 
the National Office of Foreign Trade consist of a 
Government grant and an important contribution 
from the Paris Chamber of Commerce. The law, 
besides, empowers it, as a public establishment, to 
accept grants, gifts, and legacies of all kinds, from 
either public associations or private individuals. 
Some of the Chambers have already expressed the 
wish to afford financial assistance to the new office, 
on condition that they should be represented on 
the administrative council, and this point is to be 
considered at an early meeting of the council. It 
would certainly, in our opinion, be an advantage if 
the administration of such a department was con- 
trolled, to a certain extent, by representatives of 
public bodies outside the ordinary Government 
official kind, so that fresh ideas might be continually 
brought to bear upon it, and we hope this will 
be kept in mind when the Commercial Intelli- 
gence Department of the Board of Trade is being 
organised. 








CALIFORNIA AND JAPAN.—A contract has been signed 
for a proposed steamship line between San Diego and 
Japan. The new service will be commenced in December. 





Evrorgan Poputation.—The population of Europe is 
now estimated at 380,000,000 in round figures, showing 
an increase of about 37,000,000 during the last 10 years. 
In the total of 380,000,000 European Russia and Finland 
figures for 106,200,000; Germany, for 52,300,000; the 
Soe ae Empire, for 43,500,000 ; Great Britain 
and Ireland, for 39,8v0,000; France, for 38,500,000 ; 
Italy, for 31,300,000; Spain, for 18,000,000 ; Belgium, 
for 6,500,000; Turkey in Europe, for 5,800,000; Rou- 
mania, for 5,600,000; Portugal, for 5,000,000; and 
Sweden, for 5,000,000. No other European country 

a ae arog of 5,000,000, although Holland 
comes very close to that standard with 4,900,000 inhabi- 
tants. The annual increase of population in Russia is 
1.45 per cent.; in Germany, 1.15 per cent.; in the Austro- 
Hungarian Empire, 0.96 percent.; in Italy, 0.45 per cent. ; 
in Great Britain and Ireland, 0.35 per cent.; and in 
France, 0.08 percent. At this rate of increase, Russia in 
Europe by the year 2000 will have about 228,000,000 in- 
habitants ; Germany 106,000,000 ; the Austro-Hungarian 
Empire, 79,000,000; Great Britain and Ireland, 65,000,000 ; 
Italy, 44,000,000; and France, 40,000,000. Of ‘course, 
the increase of population in Great Britain and Ireland 
would be much more rapid than it gear | is, but for 





the ageners J of the British people to hive off to all parts 
of the world. 
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BOILER EXPLOSION AT READING. 

A FORMAL investigation has been conducted by the 
Board of Trade, relative to the explosion of a boiler 
which took place on Friday, April 22, at the Thames 
Bank Iron Works, Reading, owned by Mr. Henry Lewis, 
and by which one man was killed. The Commissioners 
were Mr. Howard Smith and Mr. J. H. Hallett. Mr. 
Gough appeared for the Board of Trade, and Mr. Sydney 
Brain, solicitor, for Mr. Lewis. 

The boiler was of iron, and of the semi-portable loco- 
motive type. The barrel measured 3 ft. 6 in. in diameter 
by 7 ft. 1 in. in length. The maker’s name and the age 
were not ascertained. In the early part of 1891 the lower 

rtion of the firebox was renewed, together with the fire- 

x stays and tube, while a new foundation ring was 
fitted. The boiler was not insured, but from fe ed 
1891, to May, 1897, it was said to have been inspected by 
Mr. Hughes, engineer to the Atkins Amalgamator Syn- 
dicate. hen the explosion occurred the crown of the 
firebox fractured completely round three of its edges, and 
then was forced downwards in front of the tubes, with 
the result that it was left hanging from the point where 
its remaining side was attached to the tubeplate. The 
boiler was blown bodily forward to a distance of 565 ft., 
the engine fittings were wrecked, considerable damage 
was done to the surrounding buildings by the flying frag- 
ments, and a young man named Brown, who was oiling 
the engine at the time, was killed. The pressure was 
said tole about 57 lb., at which point the safety valves 
were set to blow. 

The explosion was undoubtedly due to the crown of the 
firebox being so weakened by corrosion on the water side, 
and also by grooving at the corner, as to be no longer 
able to withstand the pressure to which it was subjected 
at the time. Had a careful examination been made by a 
competent man, the defective condition of the firebox 
oul have been ascertained and the explosion pre- 
vented. 

Mr. Gough, in laying the facts of the case before the 
Court, reviewed the general circumstances attending the 
explosion, described the boiler and engine, and sketched 
its past history. In January, 1891, the Chatteris Engi- 
neering Company, of Chatteris, Cambridgeshire, pur- 
chased the boiler and engine from a Mr. Craven, of Ely, 
and in the April following sold it to the Atkins Amalga- 
mator Syndicate. The Chatteris Company had informed 
the Board of Trade that the boiler was second-hand when 
they supplied it to the Syndicate, but that before the sale 
it was thoroughly examined and some repairs made. 
It was generally worked ata pressure of 30]b. to 501b., 
and sometimes to 70 1b. or 801b. The Syndicate ceased 
business in 1897, and in December of that year the boiler 
was put up for sale by auction, and was eg by Mr. 
Henry Lewis, of the Thames Bank Iron Works, Reading, 
for the sum of 28/7. Mr. Lewis appeared to be under the 
impression that the boiler and engine were made by 
Messrs. Ruston and Proctor. He just looked over the 
boiler but made no examination, being content with 
questioning the engineer, and with the answers he re- 
ceived. A new steam pressure gauge was applied, and 

he spring balance of the safety valve was repaired. The 
boiler had been under steam twice since Mr. Lewis pur- 
chased it, the spring balance being screwed down to a 
pressure of 55 Ib. to 57 lb. On the day of the explosion 
the boiler and engine were to be inspected by an in- 
tending purchaser, and instructions were given for steam 
to be got up; but it was stated that Mr. Lewis was away 
that day and unaware of this fact. At half past two in 
the afternoon steam was raised, and at four o’clock the 
safety valve was blowing off. Shortly afterwards the ex- 
plosion occurred, killing the engineer attendant. The 
cause of the explosion would be fully stated by the Board 
of Trade surveyor who would be called to give evidence. 
Mr. Gough then proceeded to call witnesses. : 

Mr. Henry Hughes said he was engineer for the Atkins 
Syndicate from 1891 to 1897, and used the boiler during 
that time for driving their machinery. He was the only 
person who examined the boiler, the last occasion on 
which he did so being about 12 months previously. The 
only defect he then found was that one of the tubes was 
leaky. Not knowing when they =—— want to use the 
engine, the boiler was kept partly filled, the water being 
over the crown of the fireDox. 

By Mr. Howard Smith: He did not sound the plates 
to ascertain their condition. 

Mr. Henry Lewis said he bought and sold semi-portable 
boilers and engines. He did not make them, but repaired 
those he considered worth repairing. He generally made 
a thorough examination of them, in order to determine 
the pressure at which they could be worked. He gave 
281. for the boiler and engine in question, and examined 
the firebox with the driver. When the engine arrived at 
his works, he had the lagging taken off and examined the 
boiler outside, and also saw the firebox from the inside. 
He did not have the manhole cover taken off, nor did 
he sound the firebox. He considered it safe to work 
the boiler at a pressure of from 70 Ib. to 80 lb. He 
thought the boiler was made by Messrs. Ruston and 
Proctor ; but it was not this probable fact that led him 
to suppose that it could be worked at that pressure, but 
because he thought the boiler ‘‘looked like it.” He him- 
self stood by it, and saw it working at 60 Ib. 

By Mr. Brain: The time at his disposal before the 
sale by auction would not ape of his making a more 
elaborate examination of the boiler, and the engine was 
in a covered place, and not likely, he thought, to 
affected by damp. ’ : 

By Mr. Howard Smith: He examined the whole of 
the outside and the firebox from the fire side, but not 
from the water side, as he did not think there was any 
occasion for doing so. Asked as to how he could form 
an opinion or estimate of the proper working pressure of 
the boiler without having examined it inte’ y, or dril- 











ling the plate to gauge the thickness, witness said he 
judged by appearances, and by having tried the boiler at 
a pressure of 601b. He never drilled plates to find out 
their thickness. 

Mr. Howard Smith: Youareanengineer. What shops 
have you been through? 

Witness: None, except my own. 

Mr. Howard Smith: Have you ever been taught to 
calculate the working pressure of boilers? 

Witness: I have m with engines ever since I was 
14 years old. 

Mr. Howard Smith: That may be; but what rule do 
you go on? 

Witness: My own. 

In reply to further questions, Mr. Lewis said that 
having seen the boiler working at 60 lb., he knew no 
reason why it should not work at 1001b. He considered 
that he was qualified to examine a boiler. To examine a 
boiler in order to arrive at the pressure at which it could 
be worked, he would first look into the firebox, and if 
that was perfectly level he would consider that the boiler 
was sound, but if at all bulged, that it was not sound. 
Having examined the boiler from the fire side, he did not 
consider there would be any necessity to examine it from 
the inside, because ‘‘ the fire side of a boiler always went 
first.” He did not satisfy his mind as to the age of the 
boiler in the present case, as he did not think it neces- 


sary. 

Mr. H. Lewis, Jun., said he would not have hesitated 
to work the boiler at from 70 lb. to 90 lb. pressure. He 
had no idea as to its age; it might be 20 yearsold. His 
experience was that if the water side of a firebox was 
badly corroded he would expect to find some corrosion 
on the fire side. 


Ernest Thompson, chief clerk at the Thames Bank Iron | pressed 


Works, said he could form no idea as to the age of the 
boiler, or by whom it was made. 

John Hiles, yard foreman at the same works, deposed 
to the lever of the safety valve being screwed down to 
57 lb. The spring balance and steam gauge agreed. 
There was sufficient water in the boiler at the time of the 
explosion. 

Mr. W. T. Seaton, engineer surveyor to the Board of 
Trade, deposed to examining the boiler after the explo- 
sion, and gave full details as to the failure of the firebox. 
He did not consider the girder stays efficient, and ‘‘ pant- 
ing” had been caused at the corner of the firebox. 
There was a great deal of corrosion on the water side of 
the boiler throughout, especially on the sppe side of the 
firebox. He produced a piece of iron which formed the 
corner of the box almost immediately over the firehole. 
It was much corroded, and was only ,*, in. thick at the 
thinnest place. There was evidence of old standing 
cracks along nearly the whole of the edge, and these in- 
dicated that the “‘ panting” to which he had referred had 
been going on until the plate had fractured. The explo- 
sion, in his opinion, was due to the crown of the firebox 
having been so weakened by corrosion on the water side, 
and by grooving at the corner of the box, that it col- 
iageel under the pressure to which the boiler was sub- 
jected at the time. In the condition of the boiler as he 
saw it, it would be dangerous to work it at any pressure. 
There was no difficulty in detecting corrosion or in ex- 
amining the water side of the firebox, but it might have 
been more difficult to detect the cracks. 

By Mr. Howard Smith: He did not think he would 
have been pons to ~~ that the boiler was quite un- 
safe from the corrosion alone. The proper thing to have 
done when any one had purchased a boiler of that de- 
scription, was to have drilled holes and gauged the thick- 
ness of the plates. Witness then descri the right 
method of examining a boiler, and said that was what an 
engineer should do before recommending a boiler to a cus- 
tomer. As to the stays, had he seen the boiler before it 
burst he would.have been suspicious that something was 
wrong. It was unusual to allow a firebox to get so cor- 
roded. He would hardly be > mg to say that the 
boiler had not been well looked after without his know- 
— circumstances connected with its working. 

his concluded the examination of witnesses, after 
which Mr, Brain addressed the Court on behalf of Mr. 
Lewis, pointing out principally what he thought to be 
deficiencies in the construction of the boiler. 

Mr. Gough then addressed the Court on behalf of the 
Board of Trade, and directed the attention of the Com- 
missioners to the following questions : 

1. Whether, when Mr. Lewis purchased the boiler an 
information was given to him as to the pressure at whic 
it could be worked ? 

2. Did Mr. Lewis examine the boiler, or did he cause 
it to be examined by a competent person, either before or 
after he purchased it ? 

3. Whether, before permitting or causing steam to be 
raised in the boiler Mr. Lewis took roper measures to 
ascertain the pressure at which it could safely be worked ; 
and did he take any measures to insure that the safety 
valve should blow off at that pressure? 

4. Was steam raised on April 22 with Mr. Lewis’s 
knowledge and consent ? 

5. What was the cause of the os and loss of life? 

6. Was the explosion caused by the neglect of Mr. 

wis ? 

The Commissioners then adjourned the inquiry, in 
order to make a personal inspection of the boiler. On 
ne Mr. Howard Smith proceeded to give judg- 
ment. He reviewed at some length the evidence whic 
had been given, and said that although the lagging had been 
removed from the boiler shell on its arrival at the works, 
popes inspection had been made, the manhole door 
had not been taken off, and the water side of the firebox 
had not been examined, nor had an t of it been 
sounded with a hammer. Although Mr. Lewis had only 
examined the outside of the boiler he yet came to the con- 








clusion, as he had told the Court, that the boiler was safe 
to work at a pressure of from 70 Ib. to 90 Ib., or even u 
to 100 Ib. r. Smith said that Mr. Hallett and himself 
had seen the remains of the boiler, and quite agreed with 
the opinions Mr. Seaton, the Board of Trade engineer 
had expressed, viz., that the explosion was caused = the 
crown of the firebox being so weakened by corrosion on 
the water side, and by ae in the corner, as to be no 
longer able to stand the — to which it was sub. 
jected. In answer to the first question, therefore, he held 
that no information was given to Mr. Lewis as to the 
pressure at which the boiler could safely be worked. He 
appeared only to have had a conversation with the man 
in charge of the engine, and, as far as they knew, nothing 
was said about sapemongs Mr. Lewis did not examine the 
boiler, nor did he cause it to be examined by a competent 
person, either before or after he purchased it. A negative 
answer was also given by Mr. Smith to both parts of 
question 3. Steam was raised in the boiler on April 22 
with the knowledge and consent of Mr. Lewis, as he had 
himself very frankly admitted. The question as to 
whether the explosion was caused by the neglect of Mr. 
Lewis they had no hesitation in answering in the affir- 
mative. Mr. Lewis had told them that he was an engi- 
neer, and that he had on his premises from time to time 
a large number of engines and boilers for sale to his 
various customers; and also that, when asked, he told 
them what was the working pressure of the boilers 
that he sold to them. He told them (the Commissioners) 
that he examined the boilers; and when p as to what 
he did, it was found that he did practically nothing, be- 
cause he merely looked at the outside of the boiler and 
the inside of the firebox. Mr. Lewis had further told 
the Court that he was an engineer, and when they 
ssed him they found that he had received no 
training at all as an engineer. He had never passed 
through the shops, and had received no instruction 
from anybody as to the duties of an engineer, 
especially with regard to the proper examination of 
boilers. Notwithstanding that, he told them that he 
was in a ition to fix the safe working pressure for 
the exploded boiler, and, as they understood, for other 
boilers that passed through the firm’s hands. When the 
Commissioners asked him how he came to determine the 
working pressures, and why he thought boilers were 
capable of being worked up to 100 Ib. pressure, he could 
give no reason. He did not ascertain the thickness of the 
plates, nor did he take the trouble to obtain other neces- 
sary particulars, nor even learn what was the proper safe 
ressure of the boiler. He was therefore in this position : 

e had bought a second-hand boiler, and allowed it to be 
worked by one of his employés, knowing it to be an old 
one. The employé had lost his life, and for that Mr. 
Lewis was to blame. They could not close their eyes to 
the fact that he would have doneeven more than that. He 
would have sold the boiler to an intending purchaser, 
and would have held himself out as an engineer com- 
— to judge as to the safe working pressure of the 

iler being 100 lb. per square inch, when in fact it was 
not safe to be worked at any pressure at all. That 
= to the Commissioners to be a lamentable 
thing. They did not wish to say anything painful 
to the feelings of Mr. Lewis, but they did wish to em- 
phasise what they felt with ard to conduct such 
as his, in case there might be other people in the same 
position as he was ; and from what the Court had heard 
that day, they believed that there were those who held 
themselves to be men of experienced training in the busi- 
ness of an engineer, whereas they were nothing of the 
sort. The Commissioners did not know how much was 
due to ignorance, or how much was due to carelessness 
or recklessness; but they thought that this was one of 
the worst cases that had ever come before them. | 

Mr. Howard Smith added that they would like it to be 
known that there was no evidence that the boiler was 
made by Messrs. Ruston and Proctor, and when they 
said the construction was faulty, they were not suggest- 
ing any particular maker. ces 

On this judgment of the Court, Mr. Gough applied for 
an order for Mr. Lewis to pay all the expenses of the 
investigation. , 

Mr. Brain pointed out that Mr. Lewis had paid the 
deceased man’s funeral expenses, and helped his relatives 
in every way he could. He trusted, therefore, that the 
Commissioners would take this into consideration when 
dealing with the question of costs. 

Mr. Gough said the costs would amount to about 50/. 
The Commissioners ordered Mr. Lewis to pay to the 
Board of Trade 45/. towards this amount. 





PERSONAL.—Messrs. Lucke and Co., of Buenos Ayres, 
ask to state that they have opened an English office at 
12, Lime-street, London, E.C. 


Tue Summer Tran Improvements: Errata.—Page 
237: The London and North-Western Irish train ser- 
vices, Stafford to Holyhead, 130} miles, at 48.2 miles per 
hour, instead of 45.9 as shown. Page 238: Leamington 
to Paddington, 106 miles, instead of 206 as shown. 








Curnesk Ratiways.-—A Franco-Belgian company was 
organised in March, 1897, with a capital of 10,000/., for the 

u of undertaking surveys for railways in China. 
> Tae, 1898, the company decided to increase its capital 
to 40,0002., and also to extend its corporate existence 
from three years to 30 years. The reorganised company 
is about to undertake the construction and working of a 
line from Pekin to Hankow. A Chinese loan. for 
4,500,0002. will be shortly issued in France and Belgium. 
A syndicate has been formed by the aid of the construc: 
tion company for placing the loan in the proportions 0 
three-fifths in France and two-fifths in Belgium. 
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ROYAL ENGINEERS. 
To THE EprToR OF ENGINEERING. 


Srr,—I have little doubt that most of the civil engi- 
neers are very much astonished at ‘‘Royal Engineer 
Officer” for supposing that his suggestions would remove 
all friction between civil engineers and Royal Engineers. 

He admits that the civil engineers have a grievance, 
but he will not exclude the Royal Engineers from the 
Public Works Department. He would like to heal the 
prick without removing the thorn. Again, the civil 
engineers from Cooper’s Hill are to receive a militar 
training of some sort. This means that the Royal Engi- 
neer officers are to be made the ag be Hill engineers’ 
equal in engineering, but that the Royal Engineer will 
have the advantage from a military point. If both classes 
are to have equal privileges in civil and military matters, 
then the long and short of ‘Royal Engineer Officer’s ” 
reform (opinion yap ee that the Public Works Depart- 
ment, which is a civil department, is to be converted into 
a military one ; and the engineers in it are to be in closer 
touch with the military men, and further away from the 
civil engineers in private practice—a most undesirable 
result. : ised 

As I pointed out in my last letter, military matters 
and engineering are two distinct things, and that the 
cause of friction is allowing Royal Engineer officers to 
be considered as engineers and soldiers. Those two pro- 
fessions must be separated if justice is to be given to the 
civil engineers (including Royal Engineer surveyors), the 
Army and Navy Departments, and the officers of the 
Royal Artillery, infantry, and cavalry. There is nothin 
impossible or undesirable in either of the two schemes 
suggested for bringing this about. They are not by any 
means mine, nor can they be considered the mere opinions 
of an individual. The principle has been adopted by 
the other equally important departments, or else forced 
on them as the best arrangement. Why, then, should 
the Royal Engineers be on a different standing? Other 
schemes may be as good as what I have suggested, if 
they separate the engineering and military professions, 
and make engineering for one class of men, “a soldiering 
for another. F 

There is not the slightest necessity for giving Royal 
Engineer officers a first-class training in civil engineering, 
or any of its branches. Why should they be instructed 
in designing a bridge such as the one over the Forth, 
or any other great engineering work which can be 
done best by the civil engineers? It is a serious waste of 
Royal Engineers’ time asking them to study what is no 


concern of theirs. It is only works of a rough and tem- | pee, 


porary nature that concern an army on active service. 
Any little difficulty that the Royal Engineers have in 
sappering is only a mole hill magnified into a mountain. 
If their work can be called a branch of construction, it 
may be important, but from a scientific point it is the 
most elementary and the easiest to understand. Royal 
Engineers would like to have a great deal of fuss made 
about their work, which they dignify by the name of 
military engineering; and which would be more cor- 
rectly designated by the name ‘*sappering” or ‘‘ pioneer- 
ing.” All their permanent works, such as fortifications 
and other buildings, really come under that division of 
engineering called building construction. 

All important a amgpecom, tapes take several years to 
finish, and, therefore, must be done during time of 
and thus no excuse can be held for allowing Royal Engi- 
neers even to design the permanent military works. i 
my last letter I gave full reasons and explanations for this 
statement. The surveyors of the Revel Wagner depart- 
ment, the naval constructors and the naval engineers, along 
with the members of other constructive and sanitary de- 
—. have clearly a stronger claim on the Public 

orks Department than the Royal Engineer. Because 
they are engineers in the proper sense of the word, and 
have every right to get experience in all the branches of 
their —— ; if they desire it, why then find room for 
Royal Engineers ? 


If the Royal Engineers wish to be considered soldiers | P° 


and engineers, no amount of education and experience 
in engineering can make them real engineers, so lorig as 
they aspire to military command. The military art and 
the engineering science each require a lifetime to study. 
If they wish to become engineers, they must in the first 
lace give up their combatant privileges, and agree to 
; me an engineering department on exactly the same 
ines as the Engineers of the Royal Navy, and the medical 
department, &c, 
h ivil engineers will certainly object to their professional 
brothers of Cooper’s Hill receiving combatant privileges 
; the Army, for the same reasons as they object to Royal 
a getting civil employment. Civil engineers 
under those conditions are really Royal Engineers with 


adifferent name. And, besides, our profession is so im- 


portant that the War Office, &c., must consider it apart |} 


tom a soldier’s training. 
‘ This great injustice to the civil engineers and others 
hot confine itself to the Public Works Department, 
or we find the Royal Engineer officers getting appoint- 
ments on all Royal Commissions bearing on our pro- 
AnD, They get posts as examiners in the Science and 
te Donrtment for ee and Machine Construction, 
De osts are found for them in the Board of Trade 
ra partment, the Ordnance Survey, and Ordnance fac- 
ee oa Telegraph Department, G.P.O., and they also 
ree themselves into Cooper’s Hill College and the En- 
a ee and Architectural Department, Admiralty. 
‘hese are held to the hurt of properly qualified civil 
> seer pet De ra over and above this they take their full 
the - military advantages and other civil posts which 
ber-4 cers of the other three armstake. ‘*‘Keep down the 
oie Y officer’s pay, and so keep out outsiders, but find 
any posts as pussible for those who are in the Royal 


peace, | al 





Engineers, F cheneae the pay is good,” seems to be one of 
the Royal Engineers’ axioms. 

Should any Government hold an inquiry into the fore- 
going _evils, it will be absolutely necessary that the 

minittee 5 be composed of civil engineers, an: 
that the Royal Engineers be excluded, as the civil en- 
gineers are the best judges whether they require the 
assistance of Royal Engineers or not. - 

sf Engineer Officer ” asks for facts, not opinions ; 
but it 1s clear that his idea of righting matters is more 
of an opinion than a fact. 

ScIENCE. 





To THE Eprror oF ENGINEERING. ; 

Sir,—I am glad to see ‘‘ Royal Engineer Officer” again 
to the front in this matter, but I am sorry that he has not 
replied to some of the points I raised, which I thought 
were relevant and not side issues. : 

I would like, by your favour, to supplement ‘‘Action’s” 
letter, and to su t that, while I admit the desirability 
of a reforming I.G.F. and an educated public, a shorter 
cut to what he desires would be obtained by a Royal 
Commission on the Corps. Before such a tribunal, and 
under its protection, many who are now absolutely unable 
to speak without committing a species of suicide, would 
be able to ‘“‘educate public opinion” at a rapid rate. In 
proof of the need of such an investigation as regards the 
Army works alone, I would adduce the following facts : 

The estimates for the current year show that it is pro- 

to expend on army works and salaries for supervi- 
sion, &c., 1,175,6007. Of this sum the apportionment for 
the United nec sm is 635,862/. for works proper, 7.¢., 
new army buildings and their adjuncts, together with 
alterations, additions, and repairs to the old. 

The point I wish to raise is: What should the cost be of 
designing and providing adequate supervision for these 
works? It is known, of course, that competent architects 
would take on the designing of all new works at 5 per 
cent. on the outlay, and it is believed that, at the very 
outside, supervision of the whole could be insured, to- 
me with quantities when required, for 5 per cent. ad- 

itional. In other words, the cost of designing and 
superintending the Army works, together with the pro- 
vision of office accommodation, stationery and _ instru- 
ments, postage, fuel and light, need not exceed 63,600/. 

Allowing for the fact that the public are usually served 
in a leisurely way it may be accepted as certain that the 
work could be well done for 70,0002. which is a little over 
11 per cent. on the whole outlay. (With the ie 
advantage that those who would perform it would have 
n educated at their own expense). 

It is absolutely impossible to say what it does cost, but 
it can be approximately worked out from the Army Esti- 
mates and other available sources, and can be shown to 
cost 169,000/., which is over 264 per cent. of the value of 
the work executed, or at least 99,0001. more than it need 
cost. (With the conspicuous disadvantage that the Royal 
Engineer element in the staff received its training at the 
public expense, ¢.g., the sapper subaltern during his two 
years or so at Chatham, not only had his schoolmasters, 
&c., provided for him, but received pay and allowances 

uivalent to about 200/. a yen’ 

foresee objections which will probably be made to the 
above, but I think that it would not be difficult to main- 
tain as solid fact that 99,0007. is overpaid to the staff 


one. 

A further fact is that there is no outside check on the 
expenditure in question. Under the Admiralty there is 
a visiting staff, the members of which are empowered to 
visit the dockyards, see the work which has been done 
and paid for, and check the measurements on the spot. 
No good public servant can have any objection to his work 


being so inspected, but I have met with ay decided 
opposition to the idea when I have sug; it, as it 
would undoubtedly entirely give away the Royal Engineer 


management. 

But if such inspection could be introduced, and com- 
tent designing and supervision throughout could be 
insured, which would not be fooled by specious explana- 
tions, and the wily ways of contractors’ land other) fore- 
men, there would be a further large saving—some have 
put it at 1000. per station, or say, 30,0007, per annum in 
the United Kingdom alone. Put it at about two-thirds 
for safety, and the saving totalled above advances at once 
to about 120,000/. per annum, than which it could hardly 
be less. And better supervision means better work, and 
an honest return for money expended. To prove that 
there has not been such a return in the past one fact 
only need be cited. There is voted in this year’s Army 
estimates the sum_ of 38,475/. for the sole purpose of re- 
modelling the drainage of some 16 barracks and “lines” 
of barracks; and that sum is but this year’s share of 
repairs to drains now in the total estimate for 
which is over 113,000/. mment on that is surely need- 
ess. 

It is therefore claimed, Sir, that a searching inquiry 
into these matters is a burning necessity; and a Royal 
Commission which would extend its protection to wit- 
nesses, and which should be com of disinterested 
persons, if such can be found, is believed to be the 
mead way to cut the knot. It should surely be an 
object to save 120,000/. at least per annum, for, capitalised 
at 2? per cent., it would be much the same as insuring a 
surplus on next year’s Budget of over 44 millions sterling. 

Your obedient servant, 
Yo ne Trovapo. 








RAILWAY UNPUNCTUALITY. 
: To THE Eprror or ENGINEERING. 
Srr,—I should like to remind ‘‘J. D. T.” that I never 
made any special reference to the punctuality of the 
Scotch trains, as he states. I referred to trains in general. 





But your correspondent’s friend did not find this train 
late every day? or did he only once? I have the facts 
and proofs to corroborate my statement mentioned in my 
previous letter. Has your correspondent ever noticed 


d | the Exeter trains, both on the London and South Western 


and the Great Western Railways, almost invariably 
arrive in time and sometimes before time? especially the 
3 p.m. South-Western’s express. The Bournemouth 
trains are often detained at Christchurch for five minutes 
in order to avoid arriving there too soon. The 12.0 Man- 
chester —— (L. & N.-W. R.) five or six years was 
considered to have done well if it arrived at Manchester 
by 4.30 p.m. Now it is nothing to arrive at 4.20 (the 
booked time). The last two times I travelled by this 
train it was delayed at Stoke for 12 and 15 minutes, and 
it made up time between Stoke and Macclesfield. Mr. 
Weil is correct about the two four-cylinder _———— 
engines recently built on the London and North-Western 
Railway; in fact, so complete a success is the ‘‘ Black 
Prince,” that 18 more have been ordered, making 20 in all. 
‘* J. D. T.” states that the British locomctives have heat- 
ing surfaces of 1200 square feet, 1400, and, exceptionally, 
1500 square feet. Of course he means by that that none 
in Great Britain have any greater than 1500 square feet. 
There are a great many that have 1400 and 1500 square 
feet, and several over—the four-cylinder one on the South- 
Western Railway has 1700 square feet. All the Cale- 
donian Railway express locomotives have over 1500 
square feet. 
Yours truly, 
August 22, 1898. A READER. 





To THE EprTor oF ENGINEERING. 

Srr,—I am a long-distance season ticket holder on the 
Midland Railway, and I travel either by the Manchester 
or Sheffield expresses. Going north the trains kee 
better time than going south. I have carefully examin 
my diary, and I find that in 12 months I have arrived 
punctually at St. Pancras once out of 47 journeys. I have 
to cross London, and to catch other trains, and the 
arrivals of the Midland expresses are so erratic as to be 
a perpetual source of irritation. As soon as the Great 
Central Railway is opened, my season ticket and the 
traffic I control will transferred to ‘that line, as it 
cannot easily be worse than the Midland. : 

It has been asserted that it is not usual for drivers to 
make up lost time. I can assure your readers that it is 
quite common on the Midland, and out of my 94 
journeys the past year I have noted over 30 instances. 
The Glasgow. express due at St. Pancras at 10.45 — 
very frequently makes up time between Leicester and St. 
Pancras. The run is made without a stop, and five to 
six minutes are often picked up. Time also is almost in- 
variably picked up between Kettering and Nottingham 
going north. 

The Midland run their trains by mad rusbes, inter- 
spersed with signal stops. The great s are only 
justified by their excellent rolling stock and permanent 
way. Their constant time losses in stations evidence 
want of organisation of staff or defective time tables. 

Yours truly, 
M. Inst. C.E. 





To THE Eprtor or ENGINEERING. 

Str,—I have no desire to get into a general argument 
with Mr. Stretton, or even to discuss with him the 
meaning of Rule 145a in the ‘‘ Railway Servants’ Rule- 
Book.” His letter in your issue of August 19 is not an 
answer to my very distinct questions. I asked for the 
reference to»precise words used by judges. Mr. Stretton 
replied: ‘‘The late Lord Chief Justice upon three occa- 
sions made the remarks I have quoted ;” but he only 
identifies one of these occasions. Obviously Lord Cole- 
ridge did not employ identical words on three different 
occasions. I am justified, therefore, in assuming that 
what Mr. Stretton calls quotation is, in fact, his own 
paraphrase, — from memory, and he must forgive 
me if I decline to accept as a proposition of law a 
layman’s paraphrase of what was probably only an 
obiter dictum to start with. If Mr. Stretton will kindly 
do as I have suggested and cite the actual words of three 
or more distinct judgments, with references and dates, 
we shall have a chance of getting on to firmer ground. 
Otherwise the matter had better be allowed to drop. 

Tam, Sir, yours &c., 
W. M. Acwortu. 

Underwood, near Exeter, August 24, 1898. 








BLONDEL AND PAUL-DUBOIS’ ‘*‘ TRACTION 
ELECTRIQUE.” 
To THE Eprtor oF ENGINEERING. 

_ Srz,—I have read with interest the review published 
in your last week’s issue on the above work, a presenta- 
y of which lies before me. 
sesides the two drawings which, according to the 
reviewer, were reprodu tom ENGINEERING, there are 
probably some others taken from the same —, C.J 
on page 240, drawings of polyphase motors contri uted 
by myself to ENGINEERING in a series of papers on some of 

rown, Boveri, and Co.’s alternate-current installations ; 
and again, on page 420, a drawing of the Murren electric 
locomotive, which appeared as a double-page engraving 
in ENGINEERING. in illustration of my paper on that 
electric mountain railway. : 

But I entirely fail to see why the reviewer should for 
that reason complain on any author’s account, seeing that 
Messrs. Blondel and Paul-Dubois give, at the end of their 
work, a full and complete reference of all the publications 
and authors they have used or consulted, including a 
variety of my own writings in ENGINEERING, in the 
“Journal of the Institution of Electrical Engineers,” 
‘* Proceedings of the Institution of Civil Engineers,” and 
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elsewhere. In this they have, in my opinion, adopted a 
far wiser course than if they burdened page after page of 
the voluminous text with a host of footnotes and refe- 
rences which, in a work of this kind, only confuse the 
reader. 

For the rest, the reviewer truly describes the work now 
published as a monumental one, and this is the more 
apparent to those who, like myself, know from frequent 
personal intercourse M. Blondel’s wonderful ca city for 
work and intellectual activity. But whatI think is more 
especially worthy of praise, and immensely enhances the 
ve. of this, his latest work, is that, from its admirable 
systematic arrangement, it combines theory with practice, 
rests on a truly scientific basis, and is written from a 
simple, disinterested desire of assisting both students 
and engineers, and thus furthering the best interests of 
electrical traction. 


Yours faithfully, 
August 22, 1898. C. pu Riche PRELLER. 








NARROW-GAUGE RAILWAYS. 
To THE EpitTor or ENGINEERING. 
Srr,—With wheels 12 in. in diameter running on a 2-ft. 
gauge round acurve of 40 ft. radius, what is the maximum 
wheel base which may be adopted? Can some correspon- 
dent oblige with a formula, as the text-books seem to give 
no information. x 








THE SUMMER TRAIN IMPROVEMENTS. 
To THE Eprror oF ENGINEERING. 

Sitr,—In your article on ‘Summer Train Improve- 
ments” in last week’s ENGINEERING, you give a list of 
non-stopping runs of 100 miles and over as shown in the 
July time-tables. You have, however, omitted the runs 
of this class on the Great Southern and Western Railway 
of Ireland. I therefore send you a list of them : 


Great Southern and Western Railway Non-Stopping 
Runs of 100 Miles and Over. 


No. From Dep. To Arr. Miles. Min. Spd. 
1. Dublin .. 2.20p.m. Mallow .. 5.15 p.m. 1444 in 175 49.54 
2. Mallow .. 3.3 ,, Dublin .. 6.0 ,, 1444 ,, 177 48.93 
3. Limerick 

Junction 5.7 ,, Dublin .. 7.25 ,, 107 ,, 188 46.52 


I should mention that though there is no booked stop 
in the public time-tables, there is a service stop for 
each of these trains, as the capacity of our present trucks 
is not sufficient for a run of 100 miles. 

The service stop for : 


No. 1 is 5 minutes. 


” ” ” 


» 35,4 
_ Deducting these minutes from the public time-tables, 
it gives a speed for: 
No. 1 of 51 miles per hour. 
yy 25, 51.30 
» 35, 47.91 
Faithfully yours, 
Kennatt Bayiey, Engineer-in-Chief. 
Dublin, August 22, 1898. 


9 


” ” 


” ” ” 
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WATER SOFTENING. 
To THE Epiror or ENGINEERING. 

Srir,—We have read with interest your report of the 
ex read by Mr. Archbutt at the Conference of the 

fechanical Engineers at Derby. 

Thinking it may be of interest to some of your 
numerous readers to know that a very similar process 
has been in operation at our soap works in Bristol for the 
last 15 years with perfect success, and very much to the 
advantage of our ten 50 horse-power boilers (mostly Gal- 
loway tube boilers), which are periodically examined by 
an Inspector of the Steam Users’ Association of Man- 
chester. 

Some eight or nine years since Mr. Johnson, locomo- 
tive superintendent of the Midland Railway Company, 
was invited to inspect the process, and an expert from 
Derby was sent down, who took full particulars of the 
pions and materials used, viz., slacked lime and soda ash. 
Some 30,000 gallons of ard water are treated daily, there 
being a pair of tanks for the purpose fitted with air pipes 
and air pump for agitation and floating syphon. Mr. 
Johnson was so satisfied with the process that the plant 
which Mr. Archbutt describes was put up at Derby and, 
as he says, works satisfactorily on the ‘‘ Archbutt and 
Deeley Process.” 

We remain, yours truly, 
Curis. THoMAS AND Bros., Lrp. 

Broad Plain Soap Works, Bristol, August 23, 1898. 








MISCELLANEA. 

Wiru reference to the aluminium launch described in 
our issue of August 12 last, page 212, as built by Messrs. 
Escher, Wyss, and Co. for the German Government, we 
are informed that the whole of the sheets, angles, and 
rivets used were supplied by the British Aluminium Com- 
pany, Limited, of 9, Victoria-street, S.W. 

What is claimed to be the heaviest train on record 
drawn by a single locomotive was hauled on August 9 
over the Pennsylvania Railroad from Altoma to Columba. 
The train consisted of 130 cars of coal, and had a length 
of 3877 ft. The total weight behind the tender was 5212 
tons, of which 3693 tons was paying load. The locomo- 
tive used weighed itself 104 tons. 


According to Sir William Anderson, the cordite charges 
for the 6-in. quick-firing guns are so uniform that a range 


of + 25 ft. per second in the muzzle velocity is all the 
variation permitted. This variation depends upon the 
state of the weather and of the gun itself, yet the speci- 
fication is worked to with difficulty. For rifle cartridges 
it seems that in practice the charges weigh the same 
within a limit of 5 grain, the filling being effected at 
the rate of 1000 per hour. 


Mr. A. G. Lyster, engineer to the Mersey Docks and 
Harbour rton has just issued his annual report on the 
general state and progress of the docks. Though the de- 
tails are not of general interest, it is worth mentioning 
that the quantity of sand removed from the bar at the 
river since September, 1890, considerably exceeds 204 
million tons. Inthe centre of the dredged space there 
isa depth of 26 ft. at low water of a tides, while 
eight years ago at a similar state of the tide the depth 
was only 11 ft. 


The specia. committee formed for the purpose of 
awarding the contract for 50 complete electric cars, after 
holding several meetings, decided last week to recom- 
mend the Highways Committee of the Council to accept 
the complete tender of the British Thomson-Houston 
Company, Limited, for the same. The Highways Com- 
mittee met on the day following, and confirmed the re- 
solution. The Committee had previously proposed accept- 
ing a lower tender, subject to certain conditions as to 
the kind of material to be supplied thereunder. 


For some time past the Devon Trading Company, of Ax- 
minster, had experienced considerable difficulty in hauling 
their goods from the Blue Seas Lime Works to Axminster, 
a distance of 3 miles. The road was soft and very narrow, 
and consegently the traction engine used cut deep ruts, 
forcing the road up in the centre. Matters finally got so 
bad that the company obtained one of the patent engines 
made by Messrs. P. J. Parmiter and Co., of Tisbury, 
which have a central roller wheel 4 ft. wide, with the 
result that the condition of the surface has been rapidly 
improved. The engine is stated to have great tractive 
power. 


Some experiments on the comparative methods of dif- 
ferent kinds of lagging for locomotive boilers are now 
being made by the Chicago and North-Western Railroad 
Company. The general scheme of the experiments is to 
use two locomotives, the leading one being without fire 
or water, but filled with steam at 160 lb. pressure from 
the other boiler. The steam condensed will be measured 
at the end of each run, a different boiler lagging being 
used each time. A measure of the comparative efficiency 
of the different coverings will thus be obtained, the neces- 
sary corrections for outside temperature, speed of move- 
ment, &c., being of course made before deducing the final 
statement of results. 


On August 17 the members of the Newcastle-upon- 
Tyne Association of Students paid a visit to the works of 
the Bede Metal and Chemical Company, and to the 
shipyard of Messrs. Robert Stephenson and Co., at 
Hebburn-on-Tyne. At the former works they were re- 
ceived by the secretary, Mr. Brown, and witnessed the 
extraction of copper from its ores by what is known as 
the wet process, and the su uent refining of the metal. 
Those oh visited the shipyard were interested in a large 
pontoon dock 450 ft. long built for the Phillipine Islands, 
and amongst others a twin-screw steamer about 200 ft. 
long which had been launched and was being fitted up for 
the brethren of Trinity House. 


The Board of Trade have recently. confirmed six orders 
authorising light railways, viz.: (1) Dornoch, for a Jine 
between the Mound station on the Highland Railway and 
the village of Embo and the town of Dornoch; (2) Goole 
and Marshland, for a line from a junction with the North- 
Eastern Railway near Goole to Swinefleet and Adling- 
fleet ; (3) Isle of Thanet, for lines from Ramsgate through 
Broadstairs to Margate; (4) North Sunderland, for an 
extension of an existing line in the parishes of North 
Sunderland and Shoreston and the working of the 
original line as a light railway ; (5) Vale of Rheidol, for 
an extension from Aberystwith to Aberayron of an 
authorised railway ; (6) West Hartlepool, for an exten- 
sion line to Seaton Carew. 


In a letter to the Times on Saturday last, Mr. C. D. 
Abel points out that the rigorous scrutiny to which inven- 
tions are subjected in Germany before patents for them 
are granted, is no guarantee of the originality of the in- 
vention. Thus in the year 1896 only 29 patents were 
subject to litigation in England, whereas in Germany 
in the same year as many as 102 patents were subject 
to litigation. This extraordinary fact may, no doubt, 
in some measure be accounted for by the very great cost 
of patent litigation in England as compared with that in 
Germany ; but the vital point in this comparison is that, 
while of the said 29 patents in England, 13 were declared 
void by the Courts ; in Germany, of the 102 patents, 43 
were declared void ; that is to say, almost exactly the 
same percentage in each country. In other words, 

tents that have passed the severe ordeal of the German 

‘atent Office are not one whit more secure than those 
granted under the liberal system of England. 


The special report issued by the Science Scholarship 
Committee to the Royal Commission, for the Exhibition 
of 1851, shows clearly the great success which has 
attended the foundation of the research scholarships in 
1891, on the recommendation of the late Lord Playfair. 
The scholarships are awarded only to men already having 
a good science training. There 1s no examination, but 
the candidates are appointed on the recommendation of 
the governing bodies at different universities and science 
schools throughout the empire. The scholarships have 
an annual value of 150/., and are tenable for two years, 
but are only renewed for the second year on a satisfactory 








report being received as to the work done during the first 





year. Under exceptional conditions they are 

for a third year. The holders are required to ome 
research work at one of the leading science laboratories 
at home or abroad. Many choose Germany as the field 
of their labours, whilst others, particularly colonials, go 
to a where they have accomplished excellent 
work, 


Reuter’s correspondent in Constantinople, writing 
under date August 17, says: M. Novakovitch, the 
Servian Minister, presented to the Porte on Saturday 
last, a scheme for the construction of a railway from 
Scutari, in Albania, to a point on the Servian frontier 
to be subsequently agreed upon. The proposed line wil] 
meet an extension of the railway which is being built 
conjointly by the Servian and Roumanian Governments, 
and within which considerable progress has been made. 
Starting from Nish, it crosses the frontier at Gladova 
and, after traversing the whole of Roumania, joins the 
South Russian system. The Servian Government will 
assist the Turkish Government in the construction of the 
proposed line from Scutari, and, should the project be 
carried into effect, the Black Sea will be united by rail 
to the Adriatic. The Servians suggest that the most 
favourable route for the Scutari line would be from San 
Giovanni di Medua along the valley of the Drin. The 
application for the construction of this line is no doubt 
intended as a set-off for the Bulgarian railway which is 
to enter the Sandjak of Uskub from Kostendil, joining 
the Salonika line at Kumanova, thus establishing direct 
communication between Sofia and Salonika independent 
of the Servian line vid Nish. 


Disastrous as the effects of the Welsh coal strike have 
been, especially in the locality immediately affected, it is 
evident from the monthly figures published by the Car- 
diff Chamber of Commerce, that there is still a very large 
supply of Welsh steam coal available for export purposes. 
According to this return, the shipments from Cardiff last 
month, foreign, coastwise, and for bunkers, exceeded 
400,000 tons. Mueh of this coal was unquestionably of 
the very highest quality. The abandonment of the Naval 
Manceuvres would, therefore, appear to be due to a very 
natural and proper spirit of economy on the part of the 
Admiralty, rather than to the impossibility of obtaining 
an adequate supply of best coal. It was a question of 

rice, in fact, rather than quality or quantity. The South 
ales collieries at work must a reaping a rich harvest 
at present prices, though perhaps not quite so rich a one 
as the public suppose, for many of them are heavily con- 
tracted. It is currently reported on the Cardiff Exchange 
that the Cambrian collieries are supplying two large 
ee alone with over 38,000 tons of coal 
per month at a — that hardly covers expenses. With 
such large supplies of Welsh smokeless steam coal avail- 
able, it is difficult to understand why London manufac- 
turers allow themselves to be prosecuted and fined for 
using an inferior smoke-producing article. 


Some very smart work was done in coaling the Channel 
Squadron last week, and the men of the Majestic have 
made a score, beating everything yet recorded on the 
home or foreign stations. The flagship had to take in 
1268 tons and began to unload her collier at 4.20 a.m. 
Two spells of 20 minutes’ stand-easy were given during 
the operation, and the whole amount was inboard by 
12.55 p.m., having been taken in at an average rate of 
162 tons an hour. The men then went to dinner, and 
later on set to work to clear up, getting the ship ready for 
sea by 6p.m. The coal was stowed in the bunkers as 
_ as it came in. The following are the times of the 
ships : 








| Maximum 
+e N Amount of Average Rate) 4’ 

Ship’s Name. ; | Amount for 

P Coal Received. per Hour. | “One Hour. 
Majestic 1268 162.0 190 
Magnificent .. 1150 | 125.0 141 
Mars .. es 1115 | 123.6 140 
Jupiter Sk 1158 115.8 135 
Hannibal .. és 886 | 89.5 | 107 








The Prince George, Repulse, and Resolution, with the 
cruisers, do notappear to have competed with the other 
vessels, possibly because they had to empty the colliers. 
Until now the Magnificent had claimed the championship 
by an average of 185 tons an hour. 


The sixth annual meeting of the American Society for 
the Promotion of Engineering Education was held at 
Boston, Mass., on August 18, 19, and 20, 1898. The Pre- 
sidential Address was delivered by Professor J. B. John- 
son. Amongother papers read were: ‘The Mutual Adjust- 
ment of Class-room and Laboratory Instruction, 24 Mr. 
Gaetano Lanza ; “The Mounting of a Spherical Black- 
board,” by Mr. A. E. Haynes ; ‘* Notes on the Organisa- 
tion of an Engineering Laboratory,” by Mr. H. B.. mith; 
“The Correct Theory and Method of Organisation and 
Conduct of Professional Schools,” by Mr. R. H. Thurston ; 
“ Some Phases of Engineering Education in the South, 
by Mr. J. J. Wilmore; ‘‘ Report of the Committee on 
Uniformity of Symbols,” by Mr. T. C. Mendenhall, 
Chairman ; ‘The Study of Electricity in Courses other 
than Electrical,” by Mr. J. P. Jackson; ‘‘A eo 
Industrial Chemistry for Technical Schools,” by Mr. 

L. Dunlap ; ‘‘ A New Laborator: . ee? for 
trating Longitudinal Impact,” by Mr. W. K. Hatt; ° 
Direct Study of Thermodynamics,” by Mr. 8. A. Rese ; 
“Laboratory Instruction in Electrical Engineering; . y 
Mr. R. B. Owens; ‘‘A Course in Highway weer 
for Civil Engineers,” by Mr. W. R. Hoag ; otes on 
some Methods in Use in an Engineering 
by Mr. F. C. Caldwell ; ‘‘Sanitary Science as. ; 
Every Science Course,” by Mr. T. Sedgwick ; 








Conduct of Thesis Work,” by Mr. Edgar Marburg. 
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KINGSLAND’S ELECTRIC 
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TRAMWAY SYSTEM. 
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ELEcrric tramways are being inaugurated in this 
country as fast as the opposition of the municipal 
authorities can be overcome. This opposition is gene- 
rally based ostensibly on an objection to the trolley 
wire, although this is often only an excuse to cover 
the disinclination of the Town Council to do the work 
itself, or to allow it to fall into the hands of a com- 
pany. In most places the 21 years’ term given to 
the tramway company is about to expire, and 
the local authorities have to decide what action 
they will take. They stand between two influences 
~—the rage for ‘‘municipalisation” and the desire for 
economy—and to avoid a decision they try to hang 
matters up for a time by vetoing the erection of a 
trolley wire in their streets. There have been many 
attempts to devise tramway systems which should not 
need overhead wires, and at the present time the 

conduit” is under trial in America. Whatever may 
be its merits from a mechanical and electrical point of 
view, it is so expensive that it is only in certain picked 
localities in which it is commercially possible. The sur- 
face rail, or surface-contact system, has for a long time 
been pari | for public support, but no one has yet 
been found bold enough to undertake the financial re- 
Sealy of its numerous and complicated switches. 
evento the trolley system has hitherto represented 
the only practicable method of electric traction, and as 
It is easy to find grounds of objection to it, very slow 
progress has been made with it in this country. 

























From the point of view of public convenience, the 
surface-rail system of electric traction is almost per- 
fect, as it only needs a third flat rail laid between the 
two existing rails, and once the idea of having rails 
in our thoroughfares is conceded, no further objection 
can be taken to it by the authorities. It is un- 
doubtedly more expensive than the trolley system, 
but, on the other ry it is far cheaper than the 
conduit system, and the cost is not so great as to be 
prohibitive in the central portions of towns. It is on 
the score of reliability that the surface-rail system 
has always been attacked hitherto, and not without 
show of reason, for its complexity has been great. 
Recently, however, a very much simplified system has 
been on exhibition at Faraday House, Charing Cross- 
road, London, the invention of Mr. William Kingsland, 
of 139, Upper Mostyn-street, Llandudno. In this the 
irreducible minimum of mechanism seems to have been 
reached, both the mechanical and the electrical features 
being the simplest possible, and being entirely free 
from all delicate details. Further, very ample power 
is provided to work the various parts, so that there is 
no danger of them sticking if there should be a slight 
increase of friction. As the electric current which 
works each switch is only applied for a fraction of a 
second, there is no reason why enough should not be 
used to render the motion certain and decided. A 
reference to the engravings above will show how simple 
is the apparatus, and how positive is its action, 


Figs. 1, 2, 3, and 4, on this page, show the switching 
apparatus which direct the current into the surface rail 
over which the car is passing, and Fig. 5 is a diagram- 
matic view of the circuits. e will refer to the latter 
jp in the first place, as it may happen that some 
of our readers are not acquainted with the general 
features of the surface-rail system. In this, as in the 
trolley system, the rails form the return conductor, 
by which the current, after passing through the 
motors, returns to the power station. The car picks 
up the current from a central rail, which is laid 
between the other two in short insulated sections 
about the length of a car. Current is admitted to 
these sections one at a time as the car passes over 
them. The piece of centre rail which is thus charged 
is mostly covered by the car, and hence there is no 
danger to horses or pedestrians who may chance to 
tread on the centre rail at other places, and so 
make a short circuit to earth or to the other 
rails. Further, the loss by leakage in wet weather 
is rendered very small, as the path for the cur- 
rent from the centre rail to the tram rails is 
of comparatively small section. In Fig. 5 R R 
represent the tram rails, and S R’, S R*, S R* the 
surface rails, or ‘‘ sectional rails,” as Mr. Kingsland 
calls them, over which brushes or slippers attached to 
the car slide to collect the current. tr will be noticed 
that the sectional rails are in short insulated lengths. 
M is the main conductor which brings the current 
from the power station, and SM are sectional mains 
which connect the main M to the switching devices, 
of which there is one for each length of sectional rail. 
As a car on a sectional rail S R! comes over a second 
rail S R*, a current is sent through the switching 
device, by which the rail S R? is connected to the 
main M, while the rail S R" is cut off from the main. 
Similarly, when the car reaches the rail § R*, and so 
on through the entire journey, each rail being charged 
as the car comes over it, and discharged, or discon- 
nected, as the car leaves it. By making the sectional 
rails of suitable length it is easy to insure that no 
portion of a charged or live rail shall ever be exposed 
to the general traffic of the road. 

We now come to the switching devices, which are 
shown in detail in Figs. 1 to 4, and diagrammatically 
in Fig. 5. Each —— consists of an electro- 
magnet with two pole-pieces, between which is a soft 
iron armature A rigidly attached to the spindle H. 
At one end of the spindle is the main commutator 
switch S which is free to turn independently on the 
spindle H and is controlled by the quadrant-shaped 
boss P (Fig. 3). Fixed to the spindle and depending 
therefrom is also the counterweight W, which normally 
keeps the spindle and armature in one particular posi- 
tion. The main commutator switch S consists of a 
cylinder of insulating material on which are fixed two 
metal plates M, N which cover approximately one half 
the ssinaites, with a small space between the two, so 
that they are insulated from each other. The main 
commutator switch is in contact with four contact 
brushes or springs a, b, c, d (Figs. 4 and 5) connected 
— with the main conductor, the two adjacent 
ends of two sectional mains and with one sectional rail, 
as shown in Fig. 5. The contact brushes a, b, c, d are 
connected with the four terminal pieces T!, T?, T®, T4 
arranged to take the ends of main cables or con- 
ductors. 

At the opposite end of the spindle, and free to turn 
thereon, is a smaller commutator switch s, Figs, 2,4, and 
5, operated in the same manner, and at the same time 
as the main commutator switch. The metal plates on 
this smaller commutator, however, differ from those 
on the main commutator in that the insulating cy- 
linder is entirely covered with metal with the excep- 
tion of the upper half of, say, the end portion. There 
are three springs or brushes making contact with this 
smaller commutator, one which—g—being in contact 
with that part of the commutator which is covered 
with metal all round, and this will always be in elec- 
trical connection with it, while the other two brushes 
e and fare arranged so as to make contact alternately 
as the switch is turned to the right or to the left, and 
the contact is broken with one just before it is made 
with the other. The action of the small commutator s 
is to place one or other of the brushes e or fin metallic 
connection with the brush g. The small commutator 
serves to control the action of the electromagnet in 
the following manner: One end of the circuit on 
the field magnet, Fig. 1, is permanently connected to 
the contact Tecek g, and the other end to earth or to 
the return conductor. The contact brushes e and s 
are connected to the sectional rails on either side of 
the apparatus, consequently a current applied to either 
of the sectional rails will find its way to earth through 
the electromagnet, provided the small commutator is 
in the right position. Let it be supposed that in 
Fig. 5 a vehicle is passing over sectional rail SR’, 
and is about to enter sectional rail S R?. As the 
vehicle is travelling over S R', this sectional rail will 
be in connection with the main conductor through the 
main commutator S and the contacts a and 6. When, 
therefore, the collector on the vehicle makes contact 





with the sectional rail 8 R*, which it does before leaving 
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§ R', the current will flow from 8 R* to § R? through 
the collector, and from 8 R? it will pass to the contact 
brush / of the small commutator, and thence through 
the field magnets to earth. The effect of this will a 
to act upon the armature of the electromagnet and 
turn the spindle, which latter, by its attached sector- 
shaped parts P, P! (Fig. 4) will operate the large and 
the small commutators simultaneously, so that the 
contacts will be changed, a b of the commutator 8 
being insulated, and c d connected, while / is insu- 
lated from g, and e¢ is connected thereto. If a and b 
of the second switch S are already connected, then the 
vehicle can collect the current from the sectional rail 
S R*, but if the switch should have been turned in 
the opposite direction, by reason of the previous pas- 
sage of a vehicle in the same direction, then at the 
moment that the collector makes contact from sec- 
tional rail S R! toS R*, a current will flow through 
contact e of the small commutator s, and operating 
the electromagnet will alter the connection of the 
main commutator from cd to ab, and soin conjunc- 
tion with the contacts c d of the first switch will 
permit the vehicle to collect the current from the sec- 
tional rail S R*. 

If the armature is exactly perpendicular between 
the poles of the magnet it will not be attracted either 
way when the magnet is energised, as the pull will be 
equal in either direction; butif it is slightly out of the 
perpendicular it will be immediately attracted (when 
the magnet is energised) to that side to which it is 
turned. In order to effect this there is fixed under- 
neath the depending counterweighted arm W a 
small hinged catch L depending from the under side 
of the arm (Fig. 3). The catch engages with a fixed 
guide plate curved so as to control the motion of the 
catch for some distance on each side of the centre. 
At the centre is a projecting piece which acts as a 
stop. If the counterweight W is descending from, 
say, the left-hand side, the momentum will carry it 
beyond the vertical position, and the catch L will 
ride over the projection, and will then prevent the 
counterweight from returning to the vertical position. 
It will, therefore, remain normally slightly out of the 
perpendicular, on the one side or the other, and the 
armature will also be in this position, and, therefore, 
the next time the electromagnet receives a current, 
the armature will be attracted in the proper direc- 
tion. 

It will thus be seen that the switching device serves 
equally well whether there be separate lines for the 
up and down traffic, or whether both tratlics are 
worked on the same metals. It is as simple as any 
apparatus can be that has to move at all, and it is 
ditticult to see how it can get out of order, provided 
it can be fully protected from wet and mud. This, of 
course, is absolutely essential, as the switches must 
be placed in the roadway, or in the footpath. 
The operating current is only momentary, the lever 
W falling back as soon as it has rotated the commu- 
tators, leaving them in the new position. 


INDUSTRIAL NOTES. 

Tue Board of Trade Returns, Labour Department, 
for the current month, enable us to compare the state 
of trade at the date of the engineers’ dispute of last 
year with the present date. The total returns were 
2423, of which 1696 were from employers, 550 from 
trade unions, and 177 from other sources. The general 
report is that employment generally was good except 
in such districts as are specially atfected by the coal 
dispute in South Wales. In the 117 trade unions 
presenting special returns there was an aggregate of 
464,754 members, of whom 12,137, or 2.6 per cent., 
were unemployed, as compared with 2.6 per cent. in 
the previous month, and 2.7 per cent. a year ago at 
the same date. The chart line shows a slightly down- 
ward course still, but pretty evenly balanced. The 
following Table classifies the membership of the 
unions, and gives the relative proportions out of 
work : 
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The details respecting employment in the various 
groups of industries indicate continued activity in all 
branches of trade, only interrupted where affected by 
the South Wales coal dispute. Outside the localities 
directly affected, at 1162 pits, employing 374,874 work- 














ing people, the average time worked in the four weeks 
was 5.13 days per week, as compared with 4.84 days 
in the corresponding period of last year. The average 
is high for the middle of summer ; on this occasion it 
is caused by the shortness of supply owing to the dis- 
pute in South Wales. 

In the ironstone- mining districts the state of 
employment has varied but little. The average time 
worked in the four weeks was 5.71 days per week at 
mines employing 17,334 workpeople. The correspond- 
ing figures for last year at the same date was 5.78 days 
ind week. The apparent falling-off, slight as it is, has 

een owing to a dispute at one of the mines. The 
regularity of work is really surprising at those iron- 
stone mines, and speaks well for the workers. 

The pig-iron industry is affected by the coal dispute 
in Wales. The returns relating to the works of 109 
ironmasters show that they had 342 furnaces in blast, 
or three less than in the previous month, and two less 
than a year ago. The estimated number employed 
was 22,499, or 116 fewer than a month ago, and 319 
more than a year ago. But if we exclude the districts 
affected by the coal dispute, there were nine more fur- 
naces in blast and 1254 more workpeople employed 
than a year ago. 





Employment in the iron and steel industries seems to 
have fallen off slightly. At the works of 213 employers 
the number employed was 76,665, or 399 fewer than a 
month ago, and 1525 fewer than a year ago. But the 
average number of shifts worked was about the same 
as last year, 5.48 per week. 

Employment in the tinplate trade has fallen off con- 
siderably owing to the coal dispute in South Wales. 
The number of mills at work was 268, giving employ- 
ment to 13,495 persons, as compared with 304 mills, 
employing 15,865 in the previous month, and 284 mills, 
employing 15,219 persons a year ago. Consequently 
labour is suffering seriously. 

Employment in the engineering trades is reported 
to be fairly steady. The percentage of unemployed is 
larger than might have been expected, 3.3 per cent., 
as compared with 3.1 per cent. in the two previous 
months, and 3 per cent. at the same date last year, 
exclusive of those on strike. In the shipbuilding 
trades employment was steady, with 3.3 per cent. of 
unemployed in the two last months, as compared with 
4.4 per cent. a year ago. 

Employment in the building trades continues to be 
very good ; it has, indeed, slightly improved even over 
the previous month. Only 1 per cent. were unem- 
ployed, as compared with 1.2 per cent. in the previous 
month, and 1.3 per cent. a year ago. The furnishing 
trades have fallen off slightly, but are still well em- 
ployed with only 1.6 per cent. unemployed. 





Employment in the printing trades is very good for 
the season, with unemployed at 3 per cent. In the 
paper trades only 2.8 per cent. were unemployed, which 
is an improvement over a month ago, and much better 
than a year ago. 

In the leather trades employment is fairly good, 
with 4.8 per cent. unemployed, but not so good as a 
year ago by 1 per cent. The bespoke branches of the 
boot and shoe trades have been fairly good, but the 
ready-made branches are described as bad. In the 
tailoring trades trade has declined and is dull. 

Employment in the cotton trades continues to be 
fairly good, in the worsted trades moderate, woollen 
trades fair on the whole. There is an improvement in 
some branches. 

Dock and riverside labour improved in the month, 
but it is not nearly so good as a year ago. The average 
number employed a year ago was 15,282, at date of 
present report only 13,785. 





The total number of fresh labour disputes reported 
in the month was 33, involving 8283 workpeople. 
The corresponding number for the previous month was 
49, involving 12,087 workpeople, and in the same 
month of last year 62 disputes, involving 46,520 work- 
people. The reduction in the number of disputes and 
of persons affected is remarkable and encouraging. Of 
the total number six disputes were in the building 
trades, eight in mining, seven in the engineering, 
shipbuilding, and metal-trades group, five in the 
textile trades, three in the clothing trades, and four 
in miscellaneous trades. Thirty-four disputes were 
settled, old and new, involving 7697 workpeople ; of 
these, nine, affecting 688, were settled on terms 
favourable to the workers ; eight, affecting 2944 per- 
sons, in favour of the employers; and 15, affecting 
4065, were settled by compromise. The general trend 
was rather favourable to employers than to workers. 

The changes in the rates of wages affected a total 
of about 95,000 workpeople, of which number 94,000 
persons received advances in wages, and only 1000 
sustained decreases. The increases were mainly in 
the iron, steel, metal, engineering and shipbuilding 
trades, in which 86,455 benefitted. The net result 
was equal to an estimated advance of about 1s. 14d. 
per week in the wages of all affected. Changes affect- 








ing only 2900 workpeople, or about 3 per cent. of the 
whole, were preceded by strikes; changes affecting 
20,600 were arranged under sliding scales, and changes 
affecting 3300 were settled by conciliation and arbitra. 
tion. The other changes were effected by direct 
negotiation between the parties, in which 68,000 per. 
sons were involved. It thus appears that peaceful 
efforts were more successful than strikes. Leaving 
out the coal dispute, the time lost was not great—not 
nearly so great as is usually the case where the changes 
are so many, and the results so large. Altogether 
labour gained more by the changes, and lost more by 
the strikes, in the month reported upon, a fact that 
may be of use in the future. 





The secretary of the Amalgamated Society of Engi- 
neers has issued a general history of the dispute— 
strike and lock-out—in the engineering trades in 
1897-8. The dispute lasted 30 weeks, and it involved 
a total of 27,996, or close upon 28,000 members out of 
an aggregate of 91,914 members. This, of course, is 
exclusive of the members of other unions involved, a 
large number directly, and perhaps a far larger number 
indirectly, as the result of the stoppage. Some may 
not accept Mr. Barnes’ apparent deductions, but the 
summary of facts is fairly given, and may be regarded 
as historical. When the strike took place the balance 
of funds in hand was 361,140/., that is at the end of 
June, 1897. On December 31 it had fallen to 154,000/., 
exclusive of loans in arrears, the expenditure in that 
six months exceeding the income by 207,140/. At the 
end of the March quarter, 1898, that is eight weeks 
after the close of the dispute, the balance had fallen 
to 134,000/. after deducting loans and arrears, Mr. 
Barnes points out that those figures do not represent 
the total cost to the Engineers, inasmuch as in addi- 
tion to the ordinary weekly contributions, the members 
were levied 2s. 6d. or 3s. per week from June, 1897, to 
March, 1898—these heavy sums had to be paid by the 
60,000 members who were still at work. In comment- 
ing upon these figures, he says: ‘‘ The cost to the 
workers may be partially computed, but the damage 
inflicted on the employers can never be known. One 
authority has calculated the loss to the employers at 
25 millions sterling, but,! whatever the amount, it is 
certain to be sufficient to make even a national com- 
bination of employers hesitate before lightly engaging 
in a trial of strength with trade unionism.” The in- 
ference is that the damage to employers will deter 
them from similar action in the future ; but the losses 
to the men ought to deter them also. 

Mr. Barnes then goes on to deal with the large 
amount of support from “ outside sources ;” that is to 
say, the amounts contributed by labour unions and 
other bodies, and by the outside public, ‘“ the largest 
that any trade union has yet received during the 
course of an industrial dispute.” The amounts are 
classified and summarised generally as follow : 


Contributions by trade and 
labour councils and_ trade eB; 3 
societies, and the Parliamen- 
tary Committee... ste ... 69,380 14 5} 
Subscriptions from abroa 28,399 7 5 


Subscriptions from newspape 


readers... eae ae DD 4S 
Miscellaneous subscriptions 3,858 12 4 
District collections : 3,657 8 15 


Subscriptions from co-operative 


societies .. ; 2,318 3 64 


Shop and job collections... 1,182.7 9 
Collections by cards and anony- 

mous subscriptions _... - 744 16 104 
Subscriptions from various clubs 687 16 3 
Proceeds of concerts and enter- 

tainments si: ss it 503 4 3 
Collections at meetings ... ne 144 18 105 
Proceeds from football matches 115 8 8 
Subscriptions from compositors’ 

chapels... ae ae sai 8319 5 


Aggregate amount 


In the total collected abroad, Germany stands highest 
with 14,575/. 9s. 1ld.; Australia and New Zealand fol- 
low with 54711. 0s. 7d.; United States, 2251/. 17s. 5d.; 
South Africa with 2115/. 13s. 6d.; France comes next 
with 1122/, 10s. 10d.; then Denmark with 935/. 19s. 10d.; 
and Austria with 505/. 6s. 5d. Italy follows with 
403. lls. 11d.; Belgium, 2867. 18s. 5d.; Switzerland, 
282/. 17s. 9d. The list of English union grants must 
be taken with this explanation that some unions 
suffered by the strike and had to support their non- 
members. Mr. George Cadbury gave 800/., Sir 
Richard Tangye, 500/., and Mr. J. Logan, M.P., 150/. 
The Independent Labour Party sent 195/. to the men 
locked out. 





The Trade Union Congress which will assemble in 
the old city of Bristol on Monday next has had to 
meet a week earlier than its usual time, so as not to 
interfere with another annual gathering assembling in 
the same city, the date of which was fixed. The first 
of this series of congresses was held in Manchester in 
1868—30 years ago. The progress made since that 
time has been marvellous. Then trade unions were 
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e ban of the law; their funds were unpro- 
ardent at the best, the leaders were suspected and 
derided. Since that time the tide has been wholly in 
favour of labour, with checks here and there when 
labour wanted to ride the high horse. The officials of 
trade unions now sit in Parliament, on the bench of 
magistrates as justices of the peace, in town councils, 
county councils, —_ councils, on school boards, 
and other public bodies. Of course, the change has 
not been welcomed by everybody in all cases, but the 
various changes have been acquiesced in generally by 
all classes, including employers in large concerns. 
The action of the unions or the leaders has not 
been always wise or judicious, but the tendency has 
been towards a more intelligent attitude on different 
questions of policy than was evinced in the old days 
when the unions were practically proscribed. It 
will be the fault of the leaders if ever the unions 
should require restrictive legislation ; but the bare 
notion of such a thing seems now to be im- 
ssible, even after the experience of the engineers’ 
dispute and the coal dispute in South Wales. But 
with such a wide recognition of rights come also 
larger duties and responsibilities. Rights always 
carry corresponding duties, and the latter must not 
be, cannot be with impunity, ignored. With 30 years 
of progress behind it the Congress ought to be in a posi- 
tion to review what has been done, and to see clearly 
what needs to be done to carry on the work. The 
edifice cannot be completed all at once, but each addi- 
tion ought to be consistent with the rest, or the build- 
ing will end in being incongruous. 





The state of employment in the engineering trades, 
and generally throughout Lancashire, remains without 
essential change, except that the usual holiday season 
slackens off work somewhat in a number of firms. But 
this in no way indicates any slackening off in activity, 
except temporarily. In some cases the state of trade 
has enabled the workers to enjoy a well-earned respite 
from labour, and they have migrated to the seaside 
resorts, to the Isle of Man, to the Metropolis, or other 
favourite places to spend a happy time. It is gene- 
rally admitted that the work in hand in all the chief 
branches of engineering, marine and otherwise, is 
sufficient to carry over the current year, in many cases 
well into next year, so that anxiety on this score is 
not felt. Indeed, the chief anxiety is how to deliver 
to customers in time to satisfy their requirements ; 
this especially applies to machire tools, to locomotives 
and stationary engines, to marine engines, to boilers, 
and some other descriptions of engineering work. 
Ironmasters and steelmakers are so well placed with 
orders that they have little anxiety as to the current 
quarter, and not much as regards the closing months 
of the year. One or two disquieting elements are 
solving themselves—the coal dispute in South Wales 
and the Workmen’s Compensation Act; with respect 
to the latter, time only can tell exactly how it will 
work out. One thing is certain, that the outcry 
against the Act has caused the great insurance com- 
panies to demand large premiums, and some sections 
of employers seem to prefer mutual assurance. There 
have been no serious developments in connection with 
the boilermakers’ advance of wages movement, and no 
serious labour disputes in other branches. The out- 
look is good for an excellent autumn’s work in all 
branches of the iron, steel, and metal - producing 
trades, and also in connection with the iron, steel, 
and metal-using trades in all the chief centres through- 
out the vast Lancashire districts. The coal trade also 
bids fair to be fairly free from serious interruption, 
owing to the timely concessions of the coalowners at 
the recent conference in London. 





_Employment in the Wolverhampton district con- 
tinues to be exceedingly good in the iron and steel- 
“agen industries. In some cases the exceedingly 
ot weather has caused stoppages at furnaces and 
mills, the heat being beyond endurance. The orders 
on the books are in most cases sufficient to keep the 
works going for some time, and the inquiries coming 
forward indicate general activity to the end of 
the year. Prices maintain their general firmness, 
With in some instances an upward tendency. The 
steel trade is especially active, the output scarcely 
keeping _pace with immediate requirements. The 
engineering and constructive trades are generally busy, 
the workers being very well employed. Bridge and 
girder constructors, boilermakers, and tankmakers are 
equally busy, and so are also the several branches 
of engineers, erectors, millwrights, smiths, pattern- 
makers, ironfounders, &. The hardware trades have 
also been generally busy, with variations as regards 
the degree of activity, but no serious falling off to 
indicate a decline in trade. The absence of labour 
disputes in the district is both surprising and en- 
tone: for in some of the lesser trades there used 
© be almost perpetual disputes, often serious strikes. 





In the Birmingham district there has not been much 


variation in the condition of the iron and steel trades. 
There is no | 


ack of employment to any serious extent 


in any of the chief iron, steel, and metal-using indus- 
tries. There has been a little slackening down for 
the holiday season, when all who can, get away. The 
workers also are ambitious for a turn away from the 
factory or the shop ; but, on the whole, work goes 
steadily on, without great loss of time. There is 
more regularity generally, for expensive machinery 
cannot stand idle while some thirsty workman gets his 
fill of drink. There is a general absence of labour 
disputes, those that occur being mutually arranged to 
avoid a stoppage wherever possible. 

During the first week after the prorogation of Par- 
liament there is generally a lull in public movements, 
both political oak industrial, unless some great crisis 
is on at the moment. This year the assembling of the 
Trades Congress takes place so closely to that event 
that the leaders and delegates are rather wishful for a 
calm on the eve of their departure. This time there 
is no exciting movement except the South Wales dis- 
pute. Most of the other disputes are being quietly 
settled, or they are running their course until a favour- 
able moment arrives. 

The Zimes states that there is reason to believe that 
the coalowners, who have been waiting for the colliers 
to make up their minds, are now coming to the end of 
the period of inaction, and that in all likelihood, if 
another week passes without a settlement, they will 
be forced to put up a notice at the pit head to the 
effect that work can only be resumed at a reduction of 
12} per cent. This opens up a very ominous outlook 
for the men. There are strong indications that in 
many places the men are more than anxious to come 
to terms. One fact may be mentioned—namely, that 
at a certain colliery of the association 80 tons of coal 
are sent up every night, and that this is known to the 
colliers of the district and winked at. This fact may 
be taken to indicate a readiness on the part of a large 
number of colliers to resume work. 

A mass meeting of colliery workmen from Dowlais, 
Cyfarthfa, and Plymouth ironworks was held on 
Tuesday at Merthyr. Questions were submitted from 
the joint conference of the works committees, with 
the result that, on a show of hands, it was decided 
that the sliding scale for future regulation of wages 
with the minimum be left to the workmen’s provisional 
committee to settle. This may prove to be an im- 
portant step towards a settlement of the dispute. 








SEWAGE SLUDGES. 


Recent Advances in the Bacterio-Chemical Study of Sewage 
and Polluted Waters.* 
By W. E. Apeney, D.Sc., F.I.C., Curator in the Royal 
University, Dublin. 

In a paper under the above title, which I had the 
honour of reading before the members of this Institution,+ 
I described and detailed the results of a research which I 
had made on the changes which the common bacteria of 
nature bring about in the soluble organic matters of pol- 
luted waters. 

Amongst other things, I gave experimental data to show 
that the polluting matters in a foul water may be divided 
into two classes, viz.: (1) unfermented organic matter ; 
and (2) ammonium compounds. I also showed that, 
under aérobie conditions, the common bacteria of nature 
bring about the purification of polluted waters by two 
successive and sharply-defined stages of chemical change. 
During the first stage the unfermented organic matters 
alone suffer change, and they are completely broken 
down, their carbon and nitrogen being almost entirely 
converted into carbon dioxide and ammonia, respectively ; 
a small quantity only of organic matter remaining as 
such, “a that in a highly changed or oxidized form. 
During the second stage the ammonia compounds are oxi- 
dized to nitrous and nitric acids, and finally completely 
to nitric acid, the altered organic matters, resulting 
from the first stage of change, playing the important réle, 
in the second stage of change, of determining the complete 
oxidation of the ammonia to nitric acid. In the complete 
absence of these altered organic matters it should be re- 
membered that nitrifying bacteria carry the oxidatipn of 
ammonia only to nitrous matter, and no further. 

Another important conclusion, which I showed could 
be drawn from the experimental results which I described 
to you, was that there is a simple quantitative relation- 
ship between: (1) the quantities of polluting matters 
present in a sewage; (2) the products of the complete 
fermentation of these matters; and (3) the volume of 
atmospheric oxygen consumed during the formation of 
the products; and that it is quite possible to accurately 
determine the quantities of polluting matters in a sewage; 
the organic matters in terms of carbon dioxide and am- 
monia formed, and of the volume of oxygen consumed, 
during the first stage of their fermentation; and the 
ammonium compounds in terms of the nitric acid formed, 
and of the oxygen consumed, during their complete nitri- 
fication. 

I suggested in my first paper that the two stages of 
change here referred to should be designated by the 


terms ‘‘ bacteriolysis” and “‘ nitrification.” I have, how- 
ever, given reasons, in a paper more recently published, * 
for preferring to denote them by the terms ‘‘ carbon oxi- 
dation” and “nitrogen oxidation, or nitrification,” re- 
spectively. 

With these introductory remarks I may pass on to the 
subject of this paper—it is the solid matters of sewage, or 
sewage sludges. And I propose to limit the consideration 
of this subject to the question—how these matters can be 
treated in sewage works so as to prevent “‘ after-putre- 
faction” being set up in them ; not by the application of 
antiseptics, but by furnishing to rs the conditions 
a for their slow combustion by means of bacteria, 
or, in other words, by furnishing the necessary conditions 
for their aérobic fermentation. 

It may at once be stated that it is quite possible and 
practically easy to insure the conditions I refer to in 
sew: sludges, if we use suitable substances in the pro- 
cess known as clarification in purification works; such 
compounds are those of the elément manganese. 

The marked efficiency of the compounds of this element 
in sewage precipitation or clarification has been admitted 
by a number of observers, amongst whom I may mention 
Professor Hartley, F.R.S., Mr. Slater, and the late Mr. 
Graham ; but the true explanation of the cause of this 
efficiency has, so far as I know, only recently been dis- 
covered, 

I was led to this discovery quite by accident. During 
some of my earlier experiments on sewage, some years 
ago, I made one to ascertain whether sewage, after treat- 
ment with an excess of a neutral solution of permanga- 
nate of potash, would suffer, without further treatment, 
‘‘after putrefaction.” This experiment was conducted 
in a large glass vessel in the laboratory with about two 
gallons of sewage ; a neutral water solution of perman- 
ganate of potash was added slowly to the sewage until 
it remained for some time pink in colour. The perman- 
ganate was, of course, decomposed—hydrated peroxide 
of manganese, a brown Pte, being precipitated 
in big flakes. On keeping this vessel with its contents 
undisturbed for two or three days, I found the sewage 
did undergo putrefaction, but ? noticed in addition a 
change which was quite unlooked for. It was a change 
in the composition of the precipitated peroxide of man- 
ganese, which was indicated by a gradual change which 
took place in its colour, from dark brown to yellowish- 
white. Ina few days the change was complete, and the 
well-known brown colour of the peroxide had completely 
given way to a yellowish-white. 

Now such a change as here indicated was entirely un- 
looked for, because the peroxide of manganese happens 
to be one of the most stable oxides known, and one PP the 
most difficult to reduce under ordinary conditions. 

On examination of the yellowish-white substance it 
proved to be manganous carbonate, with not a trace of 
peroxide left in it. It was evident from this that the 
change, which the peroxide had undergone, was one of 
reduction, and then of conversion into manganous car- 
bonate. I need scarcely point out that the reduction of 
a higher oxide of manganese, such as the precipitated 
peroxide, to the form pe pte oxide under the con- 
ditions described was the more surprising, since the lower 
or manganous oxide is so unstable that, even when kept 
under water, it is rapidly oxidised to the form of peroxide. 

With the guneeal theneiaan characters of the peroxide 
of manganese in mind, it was impossible to avoid the 
conclusion that its reduction to manganous carbonate was 
due to some, at least, of the organisms which were abun- 
dantly present in the sewage, in which it was immersed, 
and that the decomposition was probably analogous in 
character to that which Gayon and Dupetit have shown 
nitre to undergo, when it is present in waters containing 
organic matters and the other constituents requisite for 
the growth of bacteria. 

It will be remembered that I explained in my previous 
paper that these observers regard the decomposition of 
nitre, under these conditions, as a fermentation, consist- 
ing of a direct oxidation of the organic carbon at the 
expense of the available oxygen of the nitre, and that the 
decomposition may be expressed by the three following 
equations : 

(1) 4 KNO, = 2N, + 2K,0 + 50, 
(2) 5C +50, =5CO, 
(3) 2K,0 + 2CO, = 2 K, CO. 


If the decomposition of the peroxide above described 
be regarded as analogous in character, then it should be 
reduced to manganous oxide, MnO, and oxygen. The 
latter should combine with organic carbon to form carbon 
dioxide, while the former should combine with the carbon 
dioxide formed during the fermentation, and form man- 
ganous carbonate which is, I may remark, a stable sub- 
stance, thus: 

(1) 2 MnO, = 2Mn0+0, 
(2) C+0, = CO, 
(3) MnO + CO, = MnCOs 

These reactions will be found on calculation to give rise 
toaconsiderable quantity of heat, and constitute, there- 
fore, a source of considerable energy to the organisms. 

The question, however, whether the reduction of the 
perioxide was, or was not, due to organisms, was capable 
of being settled by direct experiment ; and my friend and 
colleague, Dr. E. J. M‘Weeney, Professor of Pathology 
and Bacteriology in the Catholic University School of 
Medicine, very kindly undertook to make some direct 
experiments on the subject for me. He immersed some 
freshly precipitated peroxide of manganese in carefully 
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sterilised nutrient liquid media. No growth of or- 
ganisms occurred, and no reduction of the peroxide was 
obtained. When, however, he seeded the nutrient media 
with some particles of manganous carbonate, previously 
obtained by the reduction of the peroxide in sewage, a 
rapid and abundant growth and development of living 
organisms took place in the media ; and at the same time 
it was noticed that the brown colour of the peroxide im- 
mersed therein was gradually and completely changed 
into a yellowish-white substance, which I found on ex- 
amination to be manganous carbonate. 

We may, therefore, take it for granted that the or- 
ganisms ordinarily to be found in sewage are capable of 
reducing peroxide of manganese, and in doing so affect 
an oxidation of the organic matter at the expense of part 
of the oxygen combined with the manganese, forming 
first carbon dioxide, and then manganous carbonate. 
Here, then, we have the key to the explanation of the ob- 
served efficiency of manganous compounds for the treat- 
ment of sewage. 

Having thus arrived at the explanation of the nature 
and cause of the chemical changes which peroxide of 
manganese undergoes, when immersed in ordinary water- 
carried sewage, it was necessary to determine whether a 
similar series of changes are obtained when the peroxide 
is mixed with the solid organic matters of sewage. 

Fortunately, I had an opportunity of testing this point 
soon after my original experiment, on a somewhat large 
scale, at some purification works, where manganate of 
soda was being employed for treating the sewage. At 
the works referred to, the heavier portions of the solid 
matters in suspension in the sewage were first separated 
by mechanical subsidence ; the sewage was then mixed 
with a water solution of manganate of soda; the peroxide, 
which afterwards separated out, was allowed to subside, 
together with matters which remained in suspension in 
the sewage, to the bottom of the tank in which the 
operation was conducted. It was finally drawn off from 
the tank in the ordinary form of sludge. I obtained 
several hundredweights of this sludge, and first drained 
it on a gravel bed, and, when of sufficient consistence, 
made it up into a large heap, and left it exposed to the 
air in a covered shed. After about three months’ time I 
found the interior portions of the heap still wet and of a 
clay-like consistence ; they had assumed a grey colour, 
and only those portions of the heap immediately exposed 
to the air had retained the original brown colour of the 
peroxide. There was a complete absence of offensive 
odour in every part of the heap; any odour that was 
noticed resembled that of ordinary cultivated-garden soil. 

From the change of colour, and from the absence of 
offensive odour, in the interior portions of the heap, it 
was fair to conclude that the peroxide had suffered a 
change in composition, and had exerted an influence, 
both similar in character to those which obtained when 
the peroxide was simply immersed in the liquid sewage. 

To gain, however, positive proof of this, a careful 
examination of portions of the interior part of the heap 
was made. 

Some of these portions were air-dried and submitted to 
chemical analysis with the following results : 


Percentage. 
Insoluble mineral matter coh ne 16.66 
Moisture... Bet a ae ine 15.68 
Organic matter... — bes os 8.35 
MnO... sas ssp ~ ~ aoe 24.60 
ge nae sak sep bes aa 2.7 
Fe.Os 
ALO! , ey ae 
| a 
Other bases... ssi pee eas nto 2.705 
«|  e.. tc Sy: oe a 0.96 
100.695 


Notrr.—The wet sludge contained .014 per cent. am- 
monia; no nitrites, nor nitrates, were present in it. 

These results show that the manganese was present in 
the interior parts of the heap as manganous carbonate ; a 
careful examination was aus for peroxide of manganese, 
but with negative results. Sulphides, and other products 
of putrefactive fermentation, were also tested for, but no 
indication of their presence was obtained. 

The organic matters which remained in the heap of 
sludge, after the peroxide had been thus completely 
changed into manganous carbonate, were next examined : 
and they were found to be of very great interest. A 
special analysis of some air-dried portions of the sludge 
aaael that they (the air-dried portions) contained 4.7 
per cent. of organic carbon and 0.67 per cent. of organic 
nitrogen. 

These organic matters were further found to be practic- 
ally completely soluble in a solution of sodium carbonate, 
and they then formed dark-brown solutions precisely 
similar in colour, and in cl‘emical characters, to those 
brown organic matters, whicl. are always present in culti- 
vated soils, and which are known under the name of 
humus. 

The fermentative properties of these organic matters 
were next examined by the methods which I described in 
my first paper. ' 

An experiment was first made to ascertain whether the 
organic matters in the interior portions of the heap had 
been completely fermented, or whether there still remained 
any in an unfermented condition. 

For this experiment some pieces, about 40 grammes in 
weight, were detached from interior parts of the heap, 
and while still in the wet condition were mixed with 
2 litres of good tap water, and then preserved in bottles 
out of contact with air, as described in my first paper, for 


* See Scientific Proceedings, Royal Dublin Society, 


21 days. On analysing the dissolved gases, and the inor- 
oe nitrogen compounds, in the water, before and after 

eeping for the 21 days, indications of a considerable fer- 
mentation were found, as was, of course, anticipated. 
The whole of the dissolved oxygen of the water had been 
consumed, and alarge volume of carbon dioxide had been 
formed ; but, inasmuch, as no appreciable increase in the 
amount of ammonia, originally present, was detected, 
and the water remained perfectly free from offensive 
odour, it 4° oper evident that practially all the organic 
matters in the pieces of sludge employed for the experi- 
ment had previously suffe a first-stage fermentation, 
or carbon oxidation, as I prefer to call this stage of fer- 
mentation. 

It was fair to conclude, therefore, that the organic 
matters originally present in the sludge had suffered as 
complete a change as the peroxide, and that the changes 
in these two constituents of the sludge heap had been 
coincident ; the organic matters undergoing a slow com- 
bustion or carbon oxidation, the peroxide supplying the 
oxygen required for such fermentation, and suffering a 
consequent reduction, and a final conversion into manga- 
nous carbonate. 

The organic matters in the fermented sludge were 
subjected, however, to further experiment, to ascertain 
whether they the characteristic properties of 
fermented organic matters. For this purpose an extract 
of them was made by means of a solution of carbonate 
of soda, and the fermented properties of the extract were 
carefully studied. 

The details and results of experiments with this extract 
have already been published, * and I need only repeat here 
the main results obtained. 

The organic matters in question were found to possess 
all the properties characteristic of fermented organic 
matters, and described in my first communication to this 
Institution. For example, when solutions of them were 
kept out of contact with air they were found to undergo 
fermentative change, but very slowly. When, however, 
the same solutions were mixed with ammonium com- 
pounds, the latter were readily oxidised to nitric acid in 
their presence. 

have, perhaps, quoted sufficient evidence to show 


quantity with the solid organic matters to be found in 
sewage, may perform the part of an — carrier to the 
organisms also present in the sewage, and enable them to 
effect a complete carbon oxidation of those organic 
matters, changing them into the inoffensive forms of 
matter—carbon dioxide, water, ammonia, and humus. 

The question which, no doubt, will be regarded as an 
important one by the members of this Institution, is : Can 
manganese compounds be obtained at a sufficiently cheap 
rate to render their employment possible in the treatment 
of sewage on the large he ? 

I am glad to be in a position to state that this question 
has been taken up by my friend, Mr. T. A. pte 
F.I.C., Director of Technical Instruction under the 
Monmouthshire County Council, and formerly a student 
and assistant-chemist in the Royal College of Science, 
Dublin. I am glad, also, to be able to state that Mr. 
Shegog has been most successful. He is now manufac- 
turing a crude manganese sewage precipitant, which he 
can sell at as low a price as any of the good precipitants 
in the market. I have, myself, had an opportunity of 
examining the efficiency of his precipitant in the treat- 
ment of sewage at some small purification works, and can 
testify that it has proved successful in completely de- 
odourising the sludges obtained at the works, and in pro- 
moting a healthy fermentation also, in the soluble organic 
matters of the eg *4 treated, to an extent quite beyond 
my anticipations. Butit is only fair to Mr. Shegog that 
the description of the manufacture of his precipitant, and 
details as to its efficiency in sewage treatment, should be 
left to himself. 

This paper completes the subject which I first had the 
honour of bringing before the notice of the members of 
this Institution in 1896, and I trust I have given sufficient 
evidence to show that the purification of sewage is simply 
a matter of aérobic bacterial fermentation—that is, bac- 
terial fermentation under the condition of an ample 
supply of oxygen in the free state or in certain forms of 
combination, such as nitre and peroxide of manganese ; 
and that this statement holds goods for the solid organic 
matters of sewage, as well as for those in solution; and 
that further, it is quite possible to provide, on a large 
scale, the supply of — requisite for the aérobic fer- 
mentation of th soluble and insoluble forms of organic 
matters in sewage. 

So far as regards the cost of making provision for the 
necessary oxygen supply, I showed in my first paper how 
this could be accurately calculated for the organic matters 
in solution in any sewage, from data easily obtainable 
by the methods of examination I had employed in my 
studies. I trust it will not be long before Mr. Shegog 
will be in a position to give us an estimate of the cost of 
providing an oxygen supply on a large scale for the 
aérobic fermentation of the insoluble, or solid, forms of 
organic matters in sewage sludges. 








LAUNCHES AND TRIAL TRIPS. 
Tue s.s. Moorgate, built by Messrs. Joseph L. Thomp- 
son and Sons, Limited, of the North Sands Shipbuilding 
Yard, Sunderland, was taken for trial on Saturday, the 
13th inst., and a mean speed of 104 knots was obtained, 
the engines ape | smoothly throughout, and there being 
an ample supply of steam. The vessel was built to the 
order of the Dowgate Steamship Company, Limited, 
London, of which Mr. W. H. Dillon is the managing 





that peroxide of manganese when mixed in sufficient| § 





director. Her principal dimensions are: Length be. 
tween perpendiculars, 325 ft.; breadth extreme, 45 ft. 6in,. 
depth moulded, 26 ft. 4 in. 4 


On Wednesday, August 17, the fine steel screw steamer 
Therese, built by Sir Raylton Dixon and Co., Limited 
Cleveland Dockyards, Middlesbrough, to the order of 
Mr. Martin Carl, of Copenhagen, was taken out to sea 
for her official trials. Her principal dimensions are. 
Length, 250 ft.; beam, 35 ft. 6 in.; moulded depth, 19 ft, 
She has a deadweight capacity of about 2000 tons on g 
light draught of water. Triple-expansion engines have 
been fit by Messrs. George Clarke, Limited, of Sun. 
derland, having cylinders 18 in., 29 in., and 48 in, in 
diameter by 33 in stroke, supplied with steam by one 
large boiler working at 160 lb. pressure. 


On Wednesday, the 17th inst., Messrs. Joseph I, 
Thompson and Sons, Limited, of the North Sands Ship. 
building Yard, Sunderland, launched the s.s. Valentia, 
built to the order of the International Line Steam. 
ship Company, Limited, of Whitby. Her principal 
dimensions are: Length between perpendiculars, 342 ft, - 
breadth, extreme, 49 ft. Gin. ; and depth moulded. 
25 ft. 14in. The engines are constructed by Messrs. 
John Dickinson and Sons, Limited, of Sunderland, the 
sizes of the cylinders ag in., 40in., and 65 in. in 
diameter by 42in. stroke. They are supplied with steam 
by three boilers working at 160 lb. pressure. 


On Thursday, August 18, the Blyth Shipbuilding Com. 
pany, Limited, launched from their shipbuilding and 
repairing works at Blyth a light-draught steel screw 
steamer of the following dimensions: Length, 297 ft.; 
breadth, 43 ft.; and depth, 21 ft. 3in. Triple-expansion 
engines of large power will be supplied by Messrs. Blair 
and Co., Limited, of Stockton-on-Tees. As the vessel 
left the ways she was named the Sigrid. The vessel is 
built to the order of Messrs. Helmsing and Grimm, of 
Riga and Libau. 











On the 18th inst. the fine steel screw steamer Marie 
Suzanne had her trial trip in Hartlepool Bay. The Marie 
uzanne has been built by Messrs. William Gray and 
Co., Limited, West Hartlepool, to the order of Messrs, 
Rodocanachi, Sons, and Co., of London. She takes 
Lloyd’s highest class. Her length over all is 341 ft.; 
breadth, 48 ft. 1 in.; and depth, 24 ft. lin. The hull is 
built on the deep-frame system, with a cellular double 
bottom. The engines are of the triple-expansion type, 
supplied by the Central Marine Engine Works of Messrs, 
William Gray and Co., Limited, the cylinders being 
24 in., 38 in., and 64 in. in diameter respectively, with a 
piston stroke of 42 in. Steam is supplied by two large 
steel boilers working at a pressure of 170 lb. per square 
inch. Mr. Fickling, one of the managing owners, 
together with Mr. Birchby, who has superintended the 
building of the ship and her machinery, represented the 
owners, Captain Hodgson was in command of the vessel, 
Captain Murrell represented the builders of the ship, and 
Mr. W. C. Borrowman and Mr. James Lindsay the 
builders of the engines ; there was also a large party of 
visitors, including many ladies. The vessel was put 
through the usual manceuvres to test her capabilities and 
the running of the engines, everything going off to the 
satisfaction of those present. After discharging her 
visitors the Marie Suzanne at once proceeded to Leith, 
where she takes in a cargo for South America. 





On August 18 Messrs. Irvine’s Shipbuilding and Dry 
Docks Company, Limited, West Hartlepool, launched a 
steel screw steamer, the Winifred, of 4785 tons dead- 
weight carrying capacity, which they have built to 
the order of the Pyman Steamship Company, Limited 
West Hartlepool. She is of the following dimen 
sions: Length, 320 ft. ; 46 ft. beam; 23 ft. 05 in. deep. 
Topgallant forecastle for the housing of the crew, 
cellular double bottom for water ballast all fore and aft. 
It may be also mentioned that this vessel is the first of 
her class to be built with the combined arrangement of 
double-bottom floors flanged and juggled on top, thus dis- 
pensing with the usual filling y= in wake of the out- 
side strakes of plating at inner bottom, the experiment 
being a perfect success. Special regard has been paid for 
dealing with rapid loading and. discharging of cargoes, 
for which extra large hatchways have been fitted with 

werful winches of the company’s own make, and double 
erricks to each hatch, together with all the latest 1m- 
provements in the entire outfit of the vessel, including 
steam steering gear, and the latest improved steam wind- 
lass, &c. Engines of the triple-expansion type will be 
supplied by Messrs. T. Richardson and Son, Hartlepool. 





On the 20th inst. there was launched from the yard of 
the Tyne Iron Shipbuilding, Company, Limited, of 
Willington Quay-on-Tyne, a steel screw steamer, built 
to the order of Messrs. Fisher, Renwick, and Co., of 
Newcastle-on-Tyne, and of the following dimensions: 
Length, 320 ft.; breadth, 45 ft.; depth, 23 ft.; and to 
class 100 A 1 at Lloyd’s on the single-ended rule. This 
vessel has water ballast fitted right fore and aft on the 
cellular system, and is also fitted with all ne 
improvements for the rapid loading and discharging 0 
cargo, including four double-cylindered steam winches, 
direct-acting steam windlass, large donkey boiler, —_ 
steering gear by Messrs. Donkin and Co., of Newcastle, 
and Hastie’s screw gear aft. The engines, which are to 
be supplied by the North-Eastern Marine Engineering 
Company, Limited, are of the triple-expansion type, 
having cylinders 22 in., 36 in., and 61 in. in diameter y 
39 in. stroke, and working at a pressure of 180 lb. Oa 





* See Transactions, Royal Dublin Society, vol. vi., 
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No. xi., 1897, before referred to, 


leaving the ways the vessel was named the Ella Sayer. 
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THE EFFICIENCY OF BICYCLES. 
By Pror. R. C. CARPENTER. 
(Concluded from page 248.) 


Tyre Friction.—The principal friction causing loss of 
ser is found in the pneumatic tyre. The great differ- 
ence in the efficiencies of wheels which may be made 


simply by changing the tyres would hardly be credited by 
one who had not seen the actual measurement of power 
made under such conditions. Thus, in a test in which 
speed was maintained at about 14 miles per hour and the 
»wer transmitted was about one-sixth of a horse-power, 
the efficiency of a certain chainless wheel was 42 per 
cent. The removal of this tyre and the substitution of a 
tyre of different make raised this efficiency fully 12 per 
cent. The removal of that tyre and the substitution of 
still another make, increased this latter efficiency fully 
r cent. more, and under this condition making a total 
difference of 18 per cent. efficiency. 










4 ” “4 
«ix Thousands of Foot-pounds of work put in. 


Grade 


Per cent 





1: v0¢— 


e455 a - Pounds of work per 


of efficiency, the speed being 20.6 per h It is noted 
that when 3000 foot-pounds per minute is being applied 
the efficiency of the wheel with the poorest tyre was 
42 per cent., and of same wheel, with the best tyre, 
1s 70 per cent. ; which means for that condition that the 
tyre made a difference of 28 per cent. of the power applied, 
to propel the wheel. 

Summing up the various results of the tests of the 
bieyele, it will be noted that there is very little loss of 
Power in the ball bearings, a great loss of power in the 
tyre, and a considerable amount in the gearing. The 
tests also indicate that the chainless wheel, grade for 
ode, is hardly equal in efficiency to the best chain 
hi eel ; that the poorer chainless wheels have much more 
riction than the medium-grade chain wheels. The ad- 
vantages of the chainless wheel, which are due to the 
readiness with which it can be cleaned, and also to its 
appearance, are apparent. What its disadvantages are 


im respect to durability, one or two years’ use will cer- 
It is, however, 


tainly determine. ifficult to predict 








The variation in efficiency caused by change of tyres | 

on the same wheel as the results of a number of experi- | 

ments, is, as shown in Fig. 11, in which the horizontal 

distance denotes thousands of foot-pounds of work per 

minute, the vertical distances in Spicy cag per cent. 
our. 


| from an efficiency test points of interest in relation to its 
durability or me pa for public use. ‘ 

| The Effect of Speed.—The effect of increase of speed is 
| to increase the resistance, even in laboratory tests, in 
which the principal portion of the wheel is in still air, as 
shown in Fig. 11, which represents the friction in foot- 
pounds per revolution of a chain and chainless wheel 
with tyres when moving at various rates of speed. The 
lower lines show the resistance of the gearing and rear 
wheel as obtained by the test ; the upper lines, the corre- 
sponding resistance for the entire wheel, the results being 
obtain % adding an amount equal to the friction of 
onetyre. The results in this case being parallel lines for 
both kinds of gearing, indicates that the increase of re- 
sistance is due to the motion of the wheel, principally the 
spokes, through still air. 

The principal resistance that the rider meets with on 
level roads, and at high speeds, is that due to the air. 
A large number of experiments have been made to de- 
termine the amount of air resistance, and these agree 








fairly well, the amount being stated in nearly every case 
as equal to z},th of the number of square feet —- 


| by a plane surface, multiplied by the square of ve ocity 


in miles per hour. The work to be done in overcoming 
this resistance is equal to the space moved through for a 
given time, multiplied by the pressure. It is quite pos- 
sible that a rider can, by bending forward, reduce the 
| exposed surface to the equivalent of about 1.5 square feet 
| of plane surface, and in accordance with that supposition, 
|a diagram, Fig. 12, has been computed, which shows the 
| work required to move at different speeds in still air. 
|'Thus at 15 miles per hour, the wind resistance alone 
' amounts to 2200 foot-pounds per minute, and the total 
| amount to propel a bicycle is 3900 foot-pounds per minute ; 
| at a speed of 25 miles per hour the wind resistance alone 
| amounts to 10,300 foot-pounds per minute, and the total 
| amount required to propel the wheel and overcome the 
| wind resistance is 13,400 foot-pounds oF minute. This 
|is about the limit of ordinary strength, and is approxt- 
| mately the highestspeed that could be reached, without ex- 
| traordinary strength, by riding in still air, without pacers, 
or an equivalent device, which serves to put the air in 
motion, and thus eliminates itseffect. The friction of the 
| wheel with no wind resistance is shown by the lower in- 
clined and nearly straight line, and is seen to be 3700 foot- 





pounds per minute, at a speed of 30 miles per hour, an 
amount well within the limits of strength of most riders. 
The question of s is seen from this consideration to 
be dependent more upon the possibility of reducing wind 
resistance than a the improvement of the mechanism 
of the wheel, although this certainly not without effect. 
The wind resistance is very much reduced by riding be- 
hind a quadruplex or some similar machine, which serves 
to put the air directly ahead of the rider in motion, and 
it would probably be still further reduced by riding be- 
hind a large flat plane, such as a car or a locomotive. It 
is well within the limits of human power to reach a speed 
of 60 miles P song hour, and even greater with a bicycle, 
could the rider be fairly protected from air resistance. 

The diagram showing total friction at different speeds 
was calculated by adding to the wind resistances the 
resistance of the best wheel for the same conditions, and 
the results are in some instances, and for ordinary riders, 
lower than actually obtained. The writer has had very 
few opportunities for checking these calculations with a 
road etmaniiet, but in one instance the road dyna- 
mometer gave the total power required at a s of 
13.6 miles per hour, riding against a wind as equal to 4400 
foot-pounds per minute, which is about one-half greater 
than that shown in the di m ; the discrepancy is be- 
lieved to be due to the fact that the exposed wind surface 
was 2 ft. or more, in which case the agreement would have 
been close. 

The Effect of Grades.—The effect of grades is to increase 
the resistance of the wheel by an amount equal to that 
proportion of the “sy of the rider which corresponds 
to the rise divided by the distance. If the e is 
exp as equivalent to the percentage equal to the 
rise divided by the length, by which notation a 2 per 


Lost Work per Mile, Various Speeds, Foot-Pounds. 

















Speed in Miles per Hour 5 | 10 | 15 | 20 25 30 
Wind Resistance : wer 
Foot-pounds per minute .| 2.5 | 750/2200) 5,400) 10,400) 18,0°0 
oS » mile .| 30 |4500 8800) 16,200] 41,600) 72,000 
Tyre Resistance : | | 
Good quality, foot-pounds per | | 
mile .. re is .-| 700) 715, 730; 745) +760) 755 
Gear Resistance, Foot-Pounds | | 
per Mile: Rail | 
Best chain Pe 30, 30) 30 30 30 30 
Medium chain 70, 75) 80, 85 87 90 
Best chainless .-| 90) 127) 164; 207) 242) 276 
Medium chainless ; 300 330} 360| 390/420) 445 
Total Resistance, Foot-Pounds | 
per Mile : | | 
Best chain .| 760,5425'9560 16,975) 42,390! 72,805 
Medium chain ..| 800.5290 9610) 17,030) 42,447 | 72,865 
Best chainless ..| 920 5342 9694) 17,152) 42,602) 73,050 
Medium chainless . |1030)5545/9890, 17,335) 42,780) 73,220 
Maximum Per Cent. of Grade, | | | 
which may be Overcome by | | 
Exerting 7500 Foot - Pounds | 
per Minute : | | 
Best chain. . ee ee -. |9.50 4.25 |2.21) 0,63 
Medium chain 9.49 4 25/2.21| 0.62 No grade 
Best chainless .. ee ++ |9.49 |4.22 |2.19| 0.61 possible. 
Medium chainless ..|9.47 4.21 /2.18) 0.60 
Table of Proportional Distances | 
for same Exertion : | | 
Best chain. . “ 1000;1000/ 1000; 1000 | 1000 | 1000 
Mediumchain .. 950; 987, 995, 997 | 998] 998 
Best chainless 836, 935, 986) 989 | 995] 997 
Medium chainless 737 945 965 +979 | 991 998 


cent. grade is a grade which rises 2ft. in a distance of 
100, the work required to overcome such resistance in foot- 
—- per mile of distance travelled, is shown in Fig. 13. 
t will be seen from this diagram that the additional re- 
sistance due to overcoming a grade of 9 per cent. when 
weight of rider and wheel is 180 lb., is 85,000 foot-pounds 
per mile of distance travelled. From this consideration 
it will be at once noted that such a grade could only be 
overcome by an ordinary rider when moving at a very 
slow speed. 
Total Resistance per Mile.—F or most considerations the 
resistance is better expressed as foot-pounds of work re- 
quired per mile. In diagram, Fig. 14, are shown the 
resistances due to various kinds of gearing in both chain 
and chainless wheels, and also that due to various tyres, 
in foot-pounds per minute corresponding to a certain 
number of foot-pounds — at each revolution of the 
crank. The full lines show the resistances of certain 
chain gears; the light dotted lines of several chainless 
wheels ; the dash-and-dot lines of various grades of tyres. 
For example, when applying 100 foot-pounds per revolu- 
tion of crank, the resistances due to friction of the chain 
gearing vary from 30 to 70 foot-pounds per mile; of 
the chainless from 140 to 390 foot-pounds per mile; and 
of various tyres from 530 to 1100 foot-pounds per mile. 
While there is quite a difference in the friction of the 
chain and chainless wheels, this difference is much less 
than that caused by different tyres. P 

In the Table above is given the total resistance per 
mile in foot-pounds at various speeds and for different 
conditions. Tt will be noted that for high speeds the 
wind resistance is so great that the difference due to 
friction of gearing becomes of little importance. Near 
the bottom of the Table is given a Table of proportional 
distances travelled for the same exertion on the different 
classes of wheels and for different speeds. For the low 
speeds, when the wind resistances are small, the differ- 
ence is quite marked and ae gs in favour of the chain 
wheel. For the higher speeds, the difference is a very 
small proportion of the whole, and is such as would be 





negligible in nearly every case. 
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AN OLD FLOATING BRIDGE. 


The Floating Bridge at Lynn on the Salem and Boston 
Turnpike.* 
3y C. J. H. Woopsury, A.M. 

WuereEVER the advance of primitive civilisation has 
developed to the use of wheeled vehicles, paths have 
been broadened into roads; and roads have always been 
a measure of the degree of civilisation. Longfellow 
speaks of the Indian path which began nowhere, went 
into the woods and narrowed to a squirrel track which 
ran up a tree. 

The highway depends upon the replacement of isolated 
houses and small villages by towns ; its construction in- 
volves both a complete design and an ultimate purpose, 
whose method of development indicates the wisdom to 
plan and power to execute, possessed by its builders. 
‘The establishment of a road is a function of government, 
whether for peace or war. 

In the construction of roads the great problem was 
originally the crossing of water, and the design and 
building of a bridge required the application of skill and 
exercise of leadership which has made its impression 
upon the Latin language and the great branch of the 
Christian religion. Even before the establishment of the 
Latin race, and during the Aryan migration, the man 
who could bridge the streams was possessed of strength 
and skill which made him a leader, potent to conquer 
the opposing river god, and with the religious rites which 
accompanied all acts, his functions also became priestly, 
and the greatest bridge builder and the high priest 
became one, pontifex maximus; which term has extended 
from the religion of ancient Rome to the See of modern 
Rome, and the head of that Church bears the title of the 
greatest bridge builder, Pontifex Maximus. 

The insignia of the Pontifex were the axe and sounding 
rods, which together form the fasces, and which in later 
times of temporal authority were used by the Pontifices 
for execution and for punishment by castigation. Unto 
this day public buildings bear the fasces as the classic 
decorative symbol for authority, power, and government. 

The Romans were both road and bridge builders, and 
that nation first adapted the constructive feature of the 
arch to bridges ; and their work was so well done that 
the main highways of Europe and England are those 
built by the Romans, even to many bridges still in use 
to this day. 

The Greeks were not bridge builders, and even in the 
golden age of Pericles there was not a bridge at Athens, 
although the Cephissus crossed a frequented road leading 
into the city, and the Ilissus flowed through the city. 

The settlers of the Massachusetts Bay Colony at once 
began the construction of highways which branched out 
from the various settlements, connecting adjacent towns 
with roads that were unskillfully laid out and poorly 
built. As the traffic increased with the growing popula- 
tion, these roads became inadequate for the needs of 
travel, and early in the present century a number of 
turnpikes were built throughout this Commonwealth and 
the two sister States to the south. The Legislature of 
Massachusetts gave special charters to 60 turnpike com- 
panies between June 11, 1796, and June 15, 1805. This 
yaper refers to a bridge which is, so far as I can 
eon through years of inquiry, unique, and without 
either predecessor or successor after nearly a century of 
use. 

Like all pioneers, those engaged in its construction were 
more intent on building a road and overcoming the ob- 
stacles of nature, than in making records ; and its history 
is largely one of traditions which I have gathered from 
various sources. Its maker was not invested with any 
honours or endued with authority. Its approaches are 
not graced with either monument or memorial tablet. 
Our libraries do not contain drawings or records of the 
structure. And yet it might well bear the inscription to 
the memory of Sir Christopher Wren at St. Paul’s 
Cathedral, bidding the seeker for a monument to look 
around : 

‘** Lector, si monumentum requeris circumspice,” 


In the latter part of the last century there was a de- 
mand for a better highway from Salem to Boston, and 
the subject received public attention, which resulted in a 
petition for a charter by Dr. Edward Augustus Holyoke, 
** Magnum atque venerabile nomen,” and 52 others, which 
was granted to the ‘‘ Salem Turnpike and Chelsea Bridge 
Corporation,” March 6, 1802, and this instrument was 
amended by subsequent Acts, February 26, 1803, increas- 
ing its right to hold real estate from 12,000 dols. to 
30,000 dols., and also to charge additional tolls for heavy 
vehicles with narrow tyres; and the second amendment, 
June 18, 1803, transferred the authority to authorise 
erection of turnpike gates, from the judges of the Supreme 
Court to three Commissioners to be appointed by the 
Governor. This is mentioned in detail, because several 
local histories are incorrect n their references to the for- 
mation of this Corporation. 

Although nearly a century before the Highway Com- 
mission, the Commonwealth found a means for the exer- 
cise of a supervision ever the work by inserting in the 
charter a clause to the effect that tolls should not be taken 
until the turnpike was accepted by the judges of the 
Supreme Court. There was great opposition to this 
charter according to local interests, Pr camer there was 
a general desire that the road should be built; and those 
interested in the Turnpike Corporation later opposed the 
incorporation of the Eastern Railroad Company. 

Work was begun at Salem near Pickering’s Pen, June 7, 
1802, and the road was opened to Lynn one year later, 
on July 7, 1803, and through its whole length of 12} miles, 
September 22, 1863, at a cost of 182,063 dol 


* Paper read before the Essex Institute, Mass. 


The directors are reported to have personally explored 
the available routes, and finally elected Captain Moses 
Brown, of Beverly, one of their number, as their agent, 
and he was authorised to stake out the road, purchase 
land, contract for building the road, and do other things 
needful to further the project. This selection was a most 
fortunate one for the execution of the new enterprise, for 
he brought to the service of the company a mind of varied 
resources, which had been trained and developed by wide 
experience in mercantile affairs and a military career. 
Captain Moses Brown was one of those men who are an 
advantage to any community where they have made their 
dwelling. He was a business man and a patriot, full of 
public spirit, and gave his ability to the general welfare. 

He was born at Waltham, April 7, 1748, graduated at 
Harvard in 1768, and moved to Beverly, where he married 
Elizabeth Trask, October 18, 1774. He was in_ the 
Danvers Company at the battle of Lexington, and later 
raised a company for Colonel John Glover’s regiment, 
and, as its captain, was in the battles of Haarlem Heights, 
White Plains, and Trenton. 

On his return from the army he entered mercantile life 
with Colonel Israel Thorndike, at Beverly, and retired 
with a competency in 1800. He took leading parts in the 
establishment of the Beverly Cotton Factory, Essex 
Bridge, and Salem Turnpike, being one of the incor- 
porators in each, and was actively engaged in their con- 
struction. He was a presidential elector in 1808, and 
died June 16, 1820. 

In the north-easterly part of Lynn, about 2300 ft. from 
the Salem boundary, F sce was an obstruction in the 
shape of Collins’ Pond, a sheet of water 54 ft. above the 
sea level, and 17 acres in area, or about the size of the 
Boston Public Garden. This pond is of great depth, and 
has a soft, peaty bottom, which did not permit the use of 
any feasible means of constructing bridge —. 

The Board of Directors authorised Captain Moses 
Brown to bridge the pond in the best way possible. 
Therefore, as bridge piers could not be placed, he pro- 
ceeded to make the bridge without any piers, like Joseph 
Nye’s chowder for the fishing party at Nahant—when 
the fish perversely refused to bite, the chowder was made 
without the fish. 

The method of constructing the bridge was designed 
by Captain Moses Brown, and the work was performed 
under the direction of a man named Lord, whois believed 
to have lived in Salem. This bridge is 511 ft. in length 
and 28 ft. wide, and is virtually a raft moored at the ends 
which are embedded in trenches dug in the shores of the 
pe at each of the approaches. It has been examined 

y a diver, who reported that the original structure con- 


to the ones next toit, the lower course being of logs hewn 
on one side, and the upper three courses being about 1 ft. 
square, and the whole mass secured together by 3-in. 
dowels, and with the top planking about 54 ft. thick. 
The logs were largely cut from trees felled in Salem great 
pastures, and the remainder were obtained in Salem, all 
of them being dragged over the Turnpike to the south- 
easterly shore of the pond back of Alden Waitt’s house, 
where the bridge was made in three sections, and these 
were separately floated to the site of the bridge and 
assembled together. 

The bridge was built at a cost of 55,469 dols. in 1804, or 
a year after the Turnpike was opened to Lynn, and until 
its completion a detour was made around the south- 
easterly side of the pond over the old road whose route is 
visible, and part of which is known as Waitt Avenue, 
and is still in use. 

The present travel is in small proportion to that of 
years ago, but it now requires a new layer of 3-in. plank 
every third year, the actual wear of the roadway being 
about #in. a year. There has been a difference in the 
practice of removing the old plank before renewal, but 
the thickness has been greatly increased by leaving some 
of the old worn plank, until it is now about 15 ft. thick. 
The heavy timber forming the under portion has always 

n submerged, and is yet sound, as wood will last 
almost indefinitely if always wet or always dry, as is 
shown by the piles under Swiss prehistoric lake dwellers’ 
houses, and by the wood from Egyptian tombs. 

About 30 years ago James U. tant, of Lynn, with the 
help of others, extracted a pine log about 2 ft. in diameter 
from the bridge, and it was floated to the land of Mr. 
Waitt, where it lay fora number of years. It was sound, 
and showed the method of half-splicing the ends, and 
also the dowels used for connecting the logs together. 

The worn remnants of the various courses of top plank- 
ing, which became decayed from its alternations of wet 
and dry conditions, are not entirely sound. The method 
of joining the timber together by dowels was undoubtedly 
adopted to render the bridge exible to conform to the 
varying heights of the water, without any injury to the 
structure at the approaches, and in this manner the 
bridge bends about 4 ft. during the extreme conditions of 
water level of the pond. This flexibility of the structure, 
which is essential for its safety, also causes an appear- 
ance of insecurity, for as a vehicle is driven over the 
bridge the structure yields and the water flows over the 
sides, but does not cover the roadway in the middle, 
which is somewhat higher, unless the load should be a 
very sang’ A one. Once when a large drove of cattle was 
crossing the bridge, some of them naturally placed their 
heads under the railing and began drinking, but as they 
assembled at one side of the bridge other cattle gathered 
at the same side, and the bridge sank until the rail 
reached the water level, and several of the cattle who 
were the first comers were caught by the horns and their 
heads held under the water until they were drowned. In 
the commotion made by the herders to drive the cattle 
along the bridge to release the drowning ones, many of 
them swam over the rail and scattered over the country. 





While one side of the bridge was depressed by the un- 


sisted of five layers of pine timber, each at right angles | p 





equal load on that side, the opposite side was raised about 
6 ft., and my informant of this incident, then a boy. 
took a boat with some of his companions and rowed out to 
examine the construction of the raised portion of the 
bridge. After this incident cattle were not allowed to 
cross the bridge in large numbers, but droves were broken 
up into groups of less than a dozen. 

James Mills, of Salem, once moved a dwelling over 
bridge, using four yoke of oxen, and when midway 
across the bridge submerged ; but as the oxen pulled the 
house along the bridge rose again. This house is now in 
use on the Turnpike in Lynn near to the bridge. 

The proverbial sagacity of the elephant is often cited 
as a true test of a bridge, but the great caution of these in- 
telligent animals, who seem to realise their own weight, 
prevented them from crossing this bridge. The Turnpike 
was on the regular route in the days when menageries 
travelled over the highways, and the elephants would not 
cross the bridge, but would break into the woods and 
swim across the pond ; but as an exception to prove the 
rule, it is said that one elephant was induced to cross the 
bridge. These few facts comprise all that I have been 
able to obtain after constant inquiry covering many years, 
during which the endeavour has been made to obtain more 
information by a search at Salem, and at Beverly, but 
without desired results. 

_Itis a maxim in some organisations that a paper of in- 
different merit may serve a useful purpose through the 
discussion which it elicits, and such is the object of this 
paper, in the hope that it may be the cause of revealing 
unpublished facts relating to this structure. This bridge 
may have been evolved from the floating lumber docks on 
the Maine waters which are divided by booms of squared 
timbers which serve as boundaries and walks, and are to 
a certain extent floating bridges. A bridge of this kind 
was once built across Dexter Pond in Maine, but it has 
been replaced by a bridge on piers suitable for ordinary 
highway travel. 

A comparable structure was built on the line of the 
Worcester Turpike Corporation, which was chartered 
June 11, 1808, and the road crossed the upper portion 
of Lake Quinsigamond by a floating bridge built of 
two tiers of logs covered with plank, which proved to be 
weak and unsafe. It was succeeded by another one built 
on piers 30 ft. apart, which was not a floating bridge, 
although the name of the first structure was still re- 
tained. ; 

The second bridge was broken by the sinking of some of 
the piers, and parted in the middle September 19, 1817. 
During the last part of the year another bridge of timber 
was built on the ice, and in the spring swung around to its 
lace. This bridge was 525 ft. long and 30 ft. wide, and 
lasted till 1861, when the bridge was converted into a 
causeway by filling up with gravel. 

While this floating bridge at Lynn is believed to be, so 
faras I have any information, an original design and a 
unique structure, yet the earliest bridges, beyond a single 
span of a fallen tree, were probably floating bridges of the 
—— type, in which moored boats were used for piers. 

n fact, many of the great bridges were supported on 
boats. Darius built pontoon bridges across the Bosphorus 
and the Danube. Xerxes built two bridges across the 
Dardanelles, one on 360 and the other on 314 vessels. 
The Romans used pontoons made of wickerwork covered 
with skin, and the United States Army was supplied 
= large rubber bags for pontoons during the Mexican 

ar. 

The Germans had pontoon bridges during the Thirty 
Years’ War. Napoleon used copper pontoons of a type 
which were first made by the French in 1672. Welling- 
ton used tinned iron cylinders for pontoons, and Mazr!- 
borough, as have others, before and since, wood boats. 

At Ehrenbreitstein, the Rhine is crossed by a pontoon 
bridge 1200 ft. long, and a section is released and floats 
down the current to serve as a draw to let the steamer 

ss. There is a pontoon bridge of about the same 
ength at Rouen, France. At Calcutta, the Hooghly is 
crossed by a pontoon bridge 1530 ft. long, supported by 
14 | prone iron boats, each 160 ft. long and 10 ft. beam, 
and divided into compartments. 

One of the most spectacular of pontoon bridges was that 
built by the Roman Emperor Caligula in the year 39. 
This bridge was three miles in length and in the form of 
a crescent, sustained upon boats anchored in the bays of 
the Puteoli and Baie. Gravel was laid upon the plank, 
houses built, and every means taken to simulate the appeat- 
ance of a highway upon land. as 

he emperor conducted the most elaborate festivities 
for several days, which he terminated by ordering a large 
number of the spectators to be thrown into the sea. 

At Hertford, in eastern North Carolina, there isa bridge 
supported on empty whiskey barrels, which has been 
used for 50 years. 

_This list of pontoon bridges might be extended, but the 
citations are made to indicate that a pontoon bridge 1s 
not necessarily an accoutrement of war, but may serve for 
the ways of peace. 








Tron MINERALS IN Betcium.—The imports of iron 
minerals into Belgium in the first half of this year were 
1,082,294 tons, as compared with 1,277,644 tons in the 
corresponding period of 1897. The exports of ion 
minerals from Belgium in the first half of this year were 
207,439 tons, as compared with 226,456 tons. 





Tur Norta German Lioyp.—The business of this com- 
pany is stated to have been moving on well this year, not- 
withstanding the war. The results which are expec 
to be worked out for the second half of the year are also 
likely to equal those attained in the second half of 1897. 
The traffic upon all the company’s lines presents, 10 
short, a satisfactory aspect. 
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‘“‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
caLEOTED UNDER THE ACTS 1888—1888, 
mber of views given in the Specification Drawings is stated 
tee hs ; where none are mentioned, the ‘Specification is 
t illustrated. , 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
epee of the accept of & complete 
date of the a is ‘ance of @ 
Re con is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 





the advertisement of the opt of a complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


10,270. The British Thomson-Houston Company, 
Limited, London. (C. P. Steinmetz, Schenectady, N.Y., 
U.S.A.) Alternating Current Induction Motors. [4 
Figs.] May 5, 1898.—In Fig. 1 the mains of a single-phase alter- 
pating circuit, or one branch of a multi-phase circuit, or any 
other connection to a source of a single-phase electromotive 
force, are shown at A, B, while P is the inducing winding, or cir- 
cuit, of an alternating current induction motor, connected across 
the mains A, B in the ordinary way. P!lis the auxiliary induced 
circuit, preferably wound upon the same iron structure as that 
upon which the inducing member P is wound, and in such rela- 
tion with the inducing circuit that it may receive induction there- 
from directly, as well as from the induced member. The auxi- 
liary induced circuit is closed on the phase advancing device CO, 
preferably a condenser. The induced member S is shown wound 
witha closed winding of a multi-phase squirrel-cage type. With 
the motor at rest the current will be induced in the auxiliary 
induced circuit from the inducing circuit, and this current will 
be dephased by the transformer action and by the condenser, so 








that the incucing and auxiliary induced circuits together will 
produce a rotary or shifting field in the induced member, which 
will create a good starting torque. When the motor has attained 
a sufficient speed, the condenser may be cut out of circuit, though 
ordinarily it is preferred to so adjust the condenser, when a speed 
approaching that of synchronism is attained, that the leading 
current created thereby in the auxiliary induced circuit will be 
sufficient to reflect back an advanced wave adapted to neutralise 
the self-induction of all the windings of the motor, thereby in- 
creasing the efficiency, output, and power factor. Fig. 2 shows 
how the invention can be applied to existing types of motors 
wound for polyphase circuits, but running on a single-phase cir- 
cuit. Here the mains are represented at A, B, as before, connected 
to two points in the inducing windiug of a delta-wound induction 
motor. Pl, P?, P3 are the inducing windings of the motor. The 
condenser C is coupled to the winding P%, so that this winding, 
which is 60 deg. displaced from the winding P!, acts as the 
auxiliary induced circuit, and the currents in that branch of the 
pgm x maintained leading by the conductor. (Accepted July 
» 1898, 


11,438, Siemens Brothers and Co., Limited, Lon- 
don. (Siemens und Halske Actien - Gesellschaft, Berlin.) 
Electrical Furnaces. (5 Figs.] May 19, 1898.—This inven- 
tion relates to an electrical furnace having a carbon tube as the 
upper movable electrode, wherein the charge of pulverulent 
material to be treated is made to constitute an air-tight packing, 
preventing the access of the outer air to the electric arc, while 
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~ nee generated by the electric arc are discharged through 
— ular electrode and conveyed away through a pipe or pipes 
tele erever required. Referring to Figs. 1 and 2, K is a carbon 
better tating the upper electrode, C a crucible lined at 
Da seth - carbon plates and provided with the tapping hole O, 
Vertioal” aped shield covered with the material treated and made 
‘een hn movable by means of a lever. The gas rising up 
throw’ _ carbon tube, if of a combustible nature, is led off 
eh the flexible metal tubes M into the annular space R at 


the bottom of the crucible where it is ignited and serves for 
heating up the crucible externally, the air supply necessary for 
the combustion entering the space R through holes P, while the 
products of such combustion are discharged through a pipe S 
intoa chimney. Fig. 3 shows an electrical distilling apparatus 
of this kind ; K is the carbon tube, H aniron collar thereon, V the 
condensing chamber, W the trays between which the vapours or 
fumes rise and on which the product is condensed, G tube lengths, 
of which one is fixed to each tray, and which are fitted one upon 
the other with the interposition of packing rings, these being all 
secured together by bolts, E is the discharge pipe for the uncon- 
densed gases. The carbon tube and condensing chamber are sus- 
pended, and are raised or lowered for regulating the electric arc 
in the known manner. X is the layer of material treated, C the 
walls of the crucible, T the carbon bottom thereof, to which the 
electric current is supplied, Q the melted product, O the tapping 
hole, and B the electric arc. When the chamber V is fully 
charged with condensation products, which will be shown by the 
decrease of pressure of the issuing gases, the screws are removed 
and the condensing chamber V and tube E are drawn out and re- 
placed by fresh ones; the carbon tube K and the casing D! remain 
in the crucible. The bolts of the extracted chamber having been 
removed the tube lengths G with the trays are separated for the 


is, 1008) the condensation products therefrom. (Accepted July 
13, 1898. 
12,351. Siemens Brothers and Co., Limited, 


London, and J. Ebel, Old Charlton, Kent. Portable 
Telegraphic Apparatus. [3 Figs.] June 1, 1§98.—This in- 
vention relates to a combined telegraphic transmitter and receiver 
of so simple and compact construction that it can be easily 
carried in the pocket ready for use when connected to a suitable 
battery and line. Fig. 1 shows the transmitting style, and Fig. 2 
shows the receiving sounder according to this invention. Aisa 
tubular casing of insulating material within which are fixed a 
blade spriug B terminating in a rounded tracing point, and two 
contacts C and D, the spring B being set so as to maintain con- 
tact with C. The style is used asa pencil, marking on paper or 
other receptive surface successive lines of varying lengths, to re- 
present the dots and dashes of the Morse code or other system of 











sigaals. Such marks being made as downstrokes while the in- 
strument is held with a pin E upwards, make contacts at D, 
thereby transmitting currents to the receiver which is connected 
to a suitable battery and with which the contact D and spring of 
the transmitter are also connected. The receiver has arranged 
in a box an electromagnet G which may be of spherical form as 
shown, fixed on a lever H which is held by an adjustable spring 
in such a position that the iron core of the electromagnet G bears 
up against an adjusting screw L. But when the electromagnet 
is excited by a current, it is attracted down to a piece of iron M, 
returning to L when the current ceases. Thus the instrument 
is made to operate as a sounder, conveying to the ear sounds cor- 
responding with the lines made and recorded by the transmitter. 
(Accepted July 13, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


25,955. L. Durr, Bremen, Germany. Vapour 
Burners. [7 Fige | November 8, 1897.—The vaporiser body, 
in which the petroleum vapour is produced, consists of a hollow 
body d, b gee: with a tubular piece by means of which it is 
connected with the pipe @ for supplying the petroleum to be 
used, The petroleum enters the vaporiser from the supply pipe 
a through fine perforations c in the tubular piece; and for re- 
gulating the supply of liquid, a valve is inserted into the upper 
part of the tubular piece. The illuminating or heating burner g 
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is inserted d‘rectly into the front end of the vaporiser. A tubular 

iece e leads from the other side of the vaporiser to the heating 
Fanon /, which is mounted at the bottom or inner end of the 
bell or casing / where it is capable of being easily examined. The 
petroleum enters in a regulated quantity slowly into the vaporis- 
ing space. For putting the apparatus into action the vaporiser is 
first heated by a burning wad of cotton waste. Petroleum vapour 
passes through the pipe e to the heating burner and ignites in 


the petroleum is transformed into superheated vapour. This 
complete vaporisation has also the result that deposits are not 
formed in the vaporising space. In order to utilise the heating 
flame as much as possible, it is advisable to give the vaporiser d 
the ellipsoidal form shown. Fig. 3 shows a second construction 
of the described vapour burner. In order to prevent the vaporiser 
from cooling quickly, should the working be interrupted, it is 
divided so that the two burners f and g have separate vaporising 
chambers d and dl respectively, each of which is provided with a 
separate petroleum supply pipe clor c2, The feeding and arrange- 
ment of these supply pipes correspond to those of the construc- 
tion shown in Fig. 1. When the petroleum supply of the pipe c2 
for the illuminating or heating burner g is shut off, the left half 
of the vaporiser and its appurtenances continue to work, so that 
the heating burner is fed with vapour as before, and it heats the 
vaporiser, so that when the petroleum supply to the vaporising 
chamber d1 is reopened, the illuminating burner g enters at once 
inaction. (Accepted July 13, 1898.) 


28,060. L. Hooker, Sydney, Newtown, N.S.W. 
Device for Use with Incandescent Gas Lamps. 
{1 Fig.] November 29, 1897.—This invention is designed to 
rovide an improved device for use with incandescent gas 
amps, in which the incandescent body, instead of remaining 
rigid, will accommodate itself to the draught from the burner. 
For this purpose a tassel is constructed as hereinafter described, 
and is hung on the hooked end of a wire upright, the lower 
end of which is secured by a screw to the bracket or burner. 
This upright may be placed either inside or outside of a glass 
chimney when such is used. The tassel consists of a disc 
of asbestos A covered with linen, calico, or other suitable 
material. This disc may also be manufactured of wire gauze, 
platinum, or perforated steatite. Into this disc is fastened 
one end of a bunch, or number, of hemp, or asbestos threads 


B, the whole forming a tassel narrower at the top than at 
the bottom. When the tassel is made it is immersed in a chemical 
preparation or solution consisting of acetate of aluminium, acetate 
of magnesia, chrome alum, and acetate of zirconium. The best 
proportions are 1 oz. of aluminium, 1 dram of chrome alum, 1 
dram of acetate of magnesia, 2 drams of acetate of zirconium ; 
the aluminium being saturated with acetic acid, adding 2 oz. of 
water, and the whole being dissolved in an evaporating dish by 
application of heat. The tassel, by immersion, becomes thoroughly 
impregnated with the above chemical preparation, and when it is 
afterwards subjected to the gas flame, the 94 4 linen, or other 
material is destroyed, and the tassel remains a hard non-infiam- 
mable substance. The fact of its swinging freely on a hook above 
the flame, as described, will insure its accommodating itself to the 


draught from the flame, and always occupying a proper relative 
position thereto. (Accepted July 13, 1898.) 








HYDRAULIC MACHINERY. 
21,101. D. Vickers, Sheffield. Valves for Hydraulic 


Presses. [2 Figs.] September 14, 1897.—A is an accumulator 
loaded to moderate pressure and supplied by pump Q. The press 
P has two retracting cylinders R; the pump E which has its dis- 


charge pipe leading to the by-pass valve B and to the press P, draws 
its supply from the suction water reservoir X. Between the pipe 
J, which may be connected to the ordinary moderate-pressure 
main pipes, or which may be supplied, as shown, from a specially 
provided accumulator A at moderate pressure, and the retracting 
cylinders R, there is interposed an inlet valve V and an outlet 
valve W which valves being small can be operated by hand. The 
by-pass valve B is connected to the ram H of a hydraulic cylinder 
communicating by a pipe with the retracting cylinders R so that 
the valve B is held open by the pressure in these cylinders, but as 
soon as that pressure is taken 0! by —— the valve W aram h, 
subject to hydraulic pressure supplied by a pipe from the mode- 

















rate-pressure service mains or from the accumulator A, closes the 
valve B, thus causing all the water from the pump E to to the 
cylinder of the press P, The cycle of operations is as follows : The 
press P being at rest with its ram supported by the pressure in 
the retracting cylinders R, both the inlet valve V and the outlet 
valve W of these cylinders being closed, the pressure in the re- 
tracting cylinders R is that due to the weight of the main ram and 
parts connected to it. The by-pass valve B is then open, the 
water discharged from the oven I E passing back to the suction 

ipeS. When the press P is to be put in action the outlet valve 

is opened, allowing the ram P to descend at a speed depending 
upon the urea of the outlet valve W, which is so —_ that 
during this descent the pressure in the retracting cylinders R is 


still maintained and the by-pass B therefore remains open, water 





front thereof, and the heating ‘flame thus produced permanently 








over the vaporising body, heating the latter tosuch a degree that 


passes to the press cylinder P both from the discharge pipe and 
also from the suction pipe 8. When the press ram P has de. 
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scended until the work is reached the weight of the main ram 
and parts attached to it is supported on the work and the pres- 
sure in the retracting cylinders R is relieved, and the by-pass 
valve B is immediately closed by the pressure on the ramh. The 
water from the pump E then passes to the press cylinder P, forcing 
down its ram. When this has moved as far as required, the out- 
let valve W isclosed and the inlet valve V of the retracting cylin- 
ders R, Ris opened, whereupon the pressure in the cylinders R 
and on the ram H at once rises, opening the by-pass valve B, and 
then the press ram P rises as far as is desired whew the inlet valve 
V of the retracting cylinders R is closed and the press ram P 
comes to rest, after which the action can be repeated. (Accepted 
July 13, 1898.) 


MINING, METALLURGY, AND METAL 
WORKING. 


7301. G. A. Meyer, Herne, Germany. Protective 
Shield for Safety Lamps. [7 Figs.) March 25, 1898.—This 
invention consists in the employment in combination with miners’ 
safety lamps, of a protective shield surrounding the wire-gauze 
casing of the lamp, which serves to keep the current of firedamp 
or explosive gas mixture in mines away from the flame ; that is to 
say, which prevents an air current charged with explosive gas 
from passing with such force through the wire-gauze casing, that 
the flame of body of such gases ignited within the casing, will pass 
out through the meshes of the wire gauze and cause the explosion 
of the external firedamp. The said protective shield is so con- 
structed and arranged as not to prevent the observation of the 
wire-gauze casing and of the flame within, and to allow of the 
regulation of the air supply to the lamp. The wire-gauze cylinder 
a, which forms the upper part of the combustion chamber of the 
lamp in the usual manner, is surrounded with two cylinders A, Al 
extending to the ring which is interposed between the gauze cy- 
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linder a@ and the glass cylinder, and having aspace between them; 
they are provided with long slits b, b! and are rotatable rela- 
tively to each other so that in one position the slits b and 6! coin- 
cide (Fig. 1), while in the other position the slits of the one cy- 
linder are covered by the walls of the other (Fig. 2). In the latter 
position of the slits the firedamp is effectively prevented from 
rushing through the gauze cylinder with the aforesaid dangerous 
rapidity, while when the slits are opposite each other as shown in 
Fig. 1, this safety isdiminished ; but in both cases the passage for 
the circulation of the air remains the same so far as its size is con- 
cerned, the current of air being merely changed in direction. Ac- 
cording to the arrangement shown the inner cylinder A! is fixed 
and the outer cylinder A rotatable with respect to it, and the two 
positions of the slits shown in Fig. 2, as well as an intermediate 
position, are secured by three stop notches in a key slot in the 
outer cylinder A, which notches engage with a fixed pin. (Ac- 
cepted July 13, 1898.) 


12,570. P. Benni, Ostrowiec, Russia. Apparatus 
for Controlling the Air Inlets in Blast-Furnaces 
and the like. (2 Figs.) June 4, 1898.—In the nozzle F of the 
blast-furnace tuyere of ordinary construction, is placed a hollow 
ring R. This ring is provided with the tubes r and rl, which 
pass through the cover of the inlet, and serve to convey water 
to the ring R. This water flows through the tube of the ring R into 
the hollow of the ring, and flows out through the tube rl. The 
ring R with its tubes 7 and 7! can be adjusted in the nozzle of the 
tuyere, and can be moved backwards or forwards as desired. Its 
outside diameter is equal to the smallest internal diameter of the 
conical tuyere nozzle, and consequently the ring when in the end 
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position shown, will fill the nozzle and there will remain as free 
aperture for the blast only the opening of the ring. If, however, 
the ring is drawn further back, as, for instance, into the position 
shown in dotted lines, the free a'ea of inlet for the blast will be 
increased by the amount of the space between the inside of the 
nozzle and the outer periphery of the hollow ring. This surface 
is the greater the further the ring is drawn back, and can be 
altered from zero to a maximum, which latter is substantially in- 
dicated by the position of the ring shown in dotted lines, the 
ring R being moved backwards or forwards by means of the water 
tubes. The total area of free inlet corresponding to each posi- 
tion of the hollow ring, is shown on a scale which is attached to 
the tube rnear the covering lid. (Accepted July 13, 1898.) 


RAILWAYS AND TRAMWAYS. 


29,204. J. Bown, Chesterfield, Derby. Fog S 
for Railways. [4 Figs.) December 9, 1897.—This invention 


relates to fog signals for railways and has for its object to 
so arrange them that by the operation of the signalman in his 
box a bell or whistle can be brought into immediate action, in- 
forming the driver of a locomotive whether the signal is for or 
against him. 


Two bell-crank levers A are pivoted in bearings 





formed in brackets fixed between the rails conveniently on ad- 
jacent sleepers. The free end of the arm of each lever A is 
pivoted toa pin, one at each end of a coupling link C. The pin 
on which one lever A is pivoted also carries a shackle of a wire D1 
with the signal box D, where it is operated by a lever in the 
usual manner. The other pin on which the other lever is pivoted, 
is connected by a rod or wire E! to a balanced lever E, which may 
also be connected by any suitable means with the usual signals. 
Underneath the locomotive, with their ends held by links ona 
frame, are two curved springs F in such a position as to come in 
contact with the rollers of the levers A, respectively, when these 
are in their raised position. On the springs F are fixed rods H 
respectively, which are carried up into the cab of the locomotive 
conveniently one at each side of the firebox front ; these rods are 
supported in brackets and may be furnished with spiral springs 
to assist the curved springs F to resume their normal position 
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when released from contact with the levers A, Al. The upper 
ends of the rods H are provided with levers for operating, when 
raised, the whistle I or bell J respectively. The operation of the 
apparatus is as follows: When the signalman desires to set the 
signals at safety, he operates the lever in his box to pull on the 
wire D!, which, through the coupling-link C, lowers one lever A 
and raisers the other lever. As the train passes over the appa- 
ratus the roller of this lever Al comes in contact with its spring, 
and raising its rod strikes the bell J. When the signalman releases 
the wire D! the balanced lever E falls to the position shown in 
dotted lines in Fig. 2, drawing the coupling-link C towards the 
side of the link, thus raising the lever A and lowering the other 
lever; so that asthe engine passes the rod H is raised and opens 
the whistle I, giving notice to the engine-driver that the signal 
is against him, the apparatus remaining in this position until the 
signalman sets it again at safety. (Accepted June 22, 1898.) 


TEXTILE MACHINERY. 


17,862. J. P. Heaton, J. H. Beaver, E. Cockcroft’ 
and C. Nixon, Keighley, Yorks. Feeding Mechanism 
for Carding Engines and like Machines used in the 
Treatment of Fibrous Substances. [4 Figs.) July 30, 
1897.—The scale pan a (which is mounted upon the lever b and 
counterbalanced by a weight in the well-known manner) is made 
to allow a sliding-rod c, which it supports by having same to pass 
through the slotted-rod d resting on the pin d! fixed on a part 
carried by the pan @ to descend as said scale pan a descends 
by gravity on receiving its complement of the fibrous sub- 
stances which it has to feed to the machine. The pin dl 
is mounted on a part carried by said pan so that the rod 
d may rest thereon or be thereby supported and allowed 
to descend by gravity when the pan a descends, while when 

n @ is in the position shown by Fig. 1 the rod is raised to 
ift and hold the rodc as shown. The rod c passes loosely through 
a slot or opening in the rod d, which thus acts as its guide and 








le eee 





1862 


carrier or operator, while the outer end c? of such rod c isof a suit- 
able inclined shape. The descending of this rod ¢ brings it with 
its outer end cl into the path of motion of the rotary cam or wiper 
e mounted on the rotary shaft ¢! which is used for other well- 
known purposes in the machine, on which the rod ¢c is pressed by 
this wiper e in the direction indicated by the arrow 2 to dislodge 
the spring f from a notch in the bearings f1. Thus the spring / is 
liberated and moves, carrying with it the belt guide to shift the 
driving belt from the fast pulley on to the loose pulley. In this 
manner the well-known feeding devices for carrying the fibrous 
substances to the pan a are arrested. After the pan a@ has de- 
scended and deposited its contents in the well-known manner its 
counterbalancing weight b! raises it again into the position shown, 
which is its normal position, while receiving the fibrous substances 
it has to transfer to the other parts of the machine. By the cam 
surface on the wheel k coming into contact with the antifriction 





bowl on the lever m — is pivoted to the bearing carried by 
the framework) this latter forces the belt guide against the 





resilience of the spring f, from its position in such a mani er that 
the belt is moved from the loose pulley back on to the fast pulley, s9 
that the operations of feeding devices are recommenced, while at 
the same time the outer end of the spring f acts upon the inclined 
end «? of the rod cand forces it back into its original Position 
shown. (Accepted June 22, 1898.) 


MISCELLANEOUS, 


11,364. P. Reuss, Artern, Germany. Centri 
Machines. [2 Figs.] May 18, 1898.—Hitherto in all fagal 
fugal machines the supporting shaft for the drum also constituted 
the driving shaft. In the present construction there are arranged 
two shafts, of which neither is fixedly connected with the centri. 
fugal vessel. The drum is seated loosely by means of a hollow 
cone B! on a supporting shaft B, whilst the movement is effected 
by a movable and pendulant axle C operated from above. In 
Fig. 1 the shaft C is arranged displaceably ia a socket of the 
driving pulley G and suspended by means of a bolt or the like Gl 
in a pendulum-like manner in the latter, so that the drum can 
move freely without influencing the impulrion. By lifting the 
shaft C the drum A can be removed. The shaft C operates the 
movement of the drum A by means of a groove or the like at the 
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lower extremity of the same operating on a transversal bolt fixed 
in this hollow cone B! of the drum A. Fig. 2 shows another 
example of construction of the driving shaft in which the same 
consists of two parts D and E, of which D is fixed at its upper end 
to the driving pulley, and E displaceable in itself, is connected 
pendulantly with D at its upper end, and at its lower end with the 
drum A as in Fig. 1. It can be removed from the drum after 
having overcome the pressure of an inserted spring F. By means 
of this arrangement for the transmission of movement the vibra- 
tion caused by the impulsion is avoided, and the driving axle can 
be of small dimensions, any unnecessary friction is avoided and 
an easy working of the machine is attained. The driving shaft 
can be removed during the working, so that the drum can rotate 
freely. (Accepted June 22, 1898.) 


10,132. P. A. Newton, London. (The Baker and Adam- 
son Chemical Company, Easton, Pa., U.S.4.) Apparatus 
for Distillation of Acids and other Corrosive Sub- 
stances. (2 Figs.) May 3, 1898.—A are the main boiler tubes 
or acid receivers, which are preferably made of stoneware, pro- 
vided with convenient means for attachment of the acid tubes, 
such means preferably consisting in packing the acid tubes tightly 
within the openings in the receivers by asbestos or equivalent 
material. Two of these receivers are shown, but only one, or 
more than two, may be used. The acid tubes B are preferably of 
glass or similar fragile material, and for this purpose the common 
glass test tubes are well adapted. A row of these acid tubes B is 
set into the openings in the bottom of each of the receivers A, 80 
as to depend therefrom, receiving acid through their open ends 
from the receivers A, and being oT by the latter within a 
furnace C above and on opposite sides of the grate D, which fur- 
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nace may be of any suitable construction. Acid is delivered to 
each of the tubes A in a continuous stream through the —s 
funnel pipe E. At the opposite ends of the tubes A are 4 
vertical exit pipes F for the vapour. The acid is preferably 4 
partially distilled or evaporated, and the undistilled residue wit! 
the impurities pass off from each of the receivers A through sma , 
pipes G, which may deliver this residue as desired. — 
struction provides a very simple distillation ns rng for aci hee 
similar corrosive substances, in which a very large heating sur ace 
is secured, while oe of one of the acid tubes B none 
only the removal of the broken tube and substitution of anot sal 
which may readily be done by removing from the furnace the re 
ceiver A with its attached row of tubes B, and the impurities = 
removed in the operation cf the apparatus, so as to avol poo 
tilling them over, or forming incrustations within the apparatus. 
(Accepted June 22, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in = 
United States of America from 1847 to the present time, - 
reports of trials of patent law cases in the United States, may 








consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 
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LITERATURE. 


Prismoidal Formule and Earthwork. By Tuomas U. 
Taytor, C.E. New York: John Wiley and Sons; 
London: Chapman and Hall, Limited. 

Tue calculation of earthwork is always a tedious 

process, even when every advantage is taken of in- 

struments, tables, and diagrams. For this reason 
it is occasionally shirked, with the result that very 
erroneous estimates are made, as to the cubic con- 
tents of banks and cuttings. 











inclinometer theodolite it is easy to set out the slope- 
stakes even in the most irregular ground, no calcula- 
tion beingrequired. The same instrument can also be 
used in such a way as to greatly reduce the labour 
of computing cross-sections, but no doubt, with the 
notorious convervatism of surveyors, it will be long 
before the instrument comes into anything like 
general use. If the old methods and instruments are 
to be used, the surveyor can have no better guide 
than Mr. Taylor, whose treatment of the subject 
is exceptionally complete. In this same chapter 


We have known a_/ will be found some interesting notes as to the cost 


case in which a contractor wished to have the’ of earthwork in the United States, diagrams being 
earthwork estimated by taking the average of two | given to facilitate the making of the estimate in any 


sections at the ends of a prismoid as the average 
cross-section of the same, a method which would re- 
dound greatly to his advantage. The fact that such 
@ procedure greatly over-estimates the volume of 
earthwork has long been known, and the author 
attributes the publication of the first correct for- 
mula to Newton in 1711. The important engineer- 
ing works undertaken last century in the construc- 
tion of canals and the like drew much attention to 
the subject, which was correctly treated in Hutton’s 
Mensuration,” published in 1770. Sincethen many 
other writers have introduced minor improvements, 
whilst the publication of tables and diagrams has 
much facilitated the actual work of computation. 
e Mr. Taylor, inthe work we have under considera- 
ste analyses the different formule which have 
; en suggested, very thoroughly at the outset. In 
. 2 ter he the practical application of the formula 
pa _ ¢my in some detail, the usual methods 
we +" in setting out slope stakes by calculation 
beat - set forth. This method has the draw- 
age 0 involving some arithmetical work, and 
= oreover, of an indirect nature, since the cor- 
Position is finally arrived at by a process of 
ai and error. It can also be obtained graphi- 


Hem . % method which has the advantage of 
r te the area of the cross-section of the bank 
utting to be taken by a planimeter, after which 


© computation of v 
This plan of volumes becomes an easy matter. 
Venient ; bu 


procedure is, however, not always con- 
t by making use of Lister’s ingenious 





particular case, taking into account the nature of 
material, length of haul, and method of working. 

In Chapter III. the author discusses the necessary 
corrections to be made in the prismoidal formulas 
when the centre line of the bank or cutting is 
curved, a diagram being given which greatly re- 
duces the necessary work of computation, whilst 
at the same time diminishing the risk of serious 
error. 

The usual way of estimating approximately the 
area of a curve is to divide the base into a number 
of equal parts, and to measure the height of the 
ordinate raised at the centre of each part. The 
mean of these is approximately the mean height of 
the curve, the approximation being closer the 
greater the number of ordinates. In the early years 
of the present century, Gauss pointed out that 
still greater accuracy could be obtained even with 
fewer ordinates by: proceeding in a different way. 
Thus, instead of the ordinates being equidistant, the 
base is divided irregularly in proportions depending 
on the number of ordinates to be used. These ordi- 
nates are then each multiplied by certain factors, 
and the sum of the results gives the mean height 
of the curve. The accuracy thus attainable is re- 
markable, even when very few ordinates are used. 
Of course, the method is applicable to all integra- 
tions, and thus has led to the proposal of certain 
two-term prismoidal formule for use in calculating 
earthwork. The fourth chapter of Mr. Taylor's 


work is devoted to a consideration of formulz of 








this type, and will be read with interest by sur- 
veyors, many of whom are ignorant of the subject. 

Thus it can be shown that the mean area of a 
prismoid is equal to the sum of } either base + } 
the area of a cross-section at % the height from the 
base. Again, if cross-sections of a prismoid 100 ft. 
high are taken at 21 ft. and 79 ft. respectively, 
the mean cross-section is the mean of these two. 
Full proofs of these and allied theorems are given 
by Mr. Taylor, whose work constitutes the most 
complete treatment of the subject of earthwork 
calculation we have yet seen. The book, which 
is strongly bound, contains over 100 pages of matter, 
and is illustrated by numerous diagrams. 
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Sourn American RatLways.—The Argentine Republic 
has 9093? miles of completed railway. Brazil ranks 
second with 72013 miles of completed line; Chili is far 
behind with 25208 miles, and Uruguay can only muster 
2196} miles. The lines of Chili and Uruguay have been 
——— at less cost than those of, Argentina or 

razil, 
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MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XXXI. 


ConsTRUCTION DEPARTMENT—(continued). 


Messrs. SCHNEIDER AND Co. have constructed 
nearly 1000 stationary engines of various kinds, 
The 


most numerous have been factory engines, of which 


and representing over 115,000 horse-power. 







Fig.286. Tree |. (1838) 
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Tyrz No. 1 (1838), Fic. 286. 
Passenger Engine. 


Diameter of boiler .. 1.050 metre (41.34 in.) 
Number of tubes 120 

Total heating surface 
Working pressure .. 
Diameter of cylinders 
Length of stroke . - 
Diameter of driving wheels 
Tractive power... - 
Weight in working order.. 


.. 47.520 sq.m. (457.5 sq. ft.) 
. 6 kilos, (85.8 1b. per sq. in.) 
-330 metre (12.99 in.) 
464 4, (18.27,, ) 
1.670 ,, (65.75 ,, ) 
1200 kilos. (2645 Ib.) 
15,500 ,, 15.5 tons) 





| The speed is 65 revolutions per minute when 
| hauling from the depth of 500 metres. 

| In designing these engines, Messrs. Schneider 
‘and Co. had specially in view economical working 
as regards consumption of steam, combined with a 
‘simple type of mechanism, and accuracy in running, 
the latter being one of the most important con- 


ditions required of engines of this kind. 






Fvg.287. TYPE 2. (1839) 


CHEMIN OF S° ETIENNE 2 
































“ds5a8 
Type No. 2 (1839), Fic. 287. 
Four Wheels Coupled. 


Diameter of boiler .. 1.050 metre (41.34 in.) 
Number of tubes 96 

Working pressure .. 
Diameter of cylinders . 
Length of stroke .. - is 400 ,, (15.75 ,, ) 
Diameter of driving wheels 1.380 ,, (54.33 ,, ) 
Tractive power... ats 1000 kilos, (2290 1b.) 
Weight in working order. . 9500 ,, (9.5 tons) 


-300 metre (11.81 in.) 


Fig. 289, TYPE 28. (1855) 
NORD 30. 
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Fig.290. TYPE 47. (1860) 
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Tyre No, 47 (1864), Fic. 200. 
Express Engine, Four Wheels Coupled. 
Diameter of boiler .. 1,278 metre (50.31 in.) 
Number of tubes .. 180 
Total heating surface 
Working pressure . 
Diameter of cylinders 


.. 128.8 sq. m. (1327.22 sq. ft.) 
. 7 kilos (99.5 lb. per sq. in.) 
.440 metre (17.33 in.) 


Length of stroke .. id -600 (23.62 ,,) 
Diameter of driving wheels 2.100 ,, (82.78 ,,) 
Tractive power ; 3 2500 kilos. (5511 Ib.) 
Weight in working order.. 39,500 ,, (39.5 tons) 


268 have been built, averaging about 130 horse- 
power. Winding engines have numbered 112, and 
these include several constructed for the company’s 
own mines. Steam pumping engines figure for 
9000 horse-power. 

Winding Engines.—As an example of the type 
of winding engine constructed by Messrs. Schneider 
and Co. we may describe one built a few years ago 
for the Beaubrun coal mines, in the district of 
St. Etienne. The plant consists of two-coupled 


horizontal engines, capable of hauling per day of | expansion engines, the steam inlet and outlet ports 
8 hours, 1000 tons of coal, from a depth of 500 have a large section and the dead spaces have been 


metres (1640 ft.) 


Diameter of cylinders 


.800 metre (314 in.) 
Stroke sis oe <p Be: gs is 


») 
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Fig. 291. TYPE 50. (1864) 
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Tyre No. 50 (1864), Fic. 291. 
Tank Engine, Four Wheels Coupled. 


Diameter of boiler .. 
Number of tubes .. 
Total heating surface 
Working pressure .. +e 
Diameter of cylinders 


-760 —_— (29.92 in.) 


-204 metre (8 03 in.) 


Length of stroke .. = 6) , O47 »? 
Diameter of driving wheels 700 6, (SS . 
Tractive power... si 1200 kilos. (2645 Ib.) 
Weight in working order.. 7300 ,, (7.3 tons) 





reduced to a minimum. 


| 
| 





They are 





:; 6 kilos. (85.3 Ib. per sq. in.) 


‘ 
16.5 sq. m. (177.60 sq. ft.) 
kilos. (128 lb. per sq. in.) 





| The steam distribution is effected by means of the 
usual type of slide valves. Complicated mechanisms 








such as the Corliss and Sulzer types ; valve dis. 
tribution with cams or eccentrics ; distribution by 
means of two slide valves one over the other, &c,— 
were set aside as costly and requiring too minute 
attention, and as not being necessary for obtaining 
the low degrees of expansion at which hauling 
engines can run. Such engines should be of 
sufficiently large dimensions to be capable of haul- 


TYPE 26. (1855) 
e€sT is 


Tyre No. 26 (1855), Fic. 288. 
Express Engine (Crampton System). 
Diameter of boiler .. : 1.267 metre (49.88 in.) 
Number of tubes 180 
Total heating surface 
Working pressure .. 
Diameter of cylinders 
Length of stroke .. ia ng 560s, 
Diameter of driving whee 2.300 ,, (90.55 ,, )* 
Tractive power... = 1750 kilos. (3858 1b.) 
Weight in working order., 27,800 ,, (27.8 tons) 


-- 100.6 sq. m. (1082.88 sq. ft.) 

. 7 kilos. (99.6 1b. per sq. in.) 
-400 metre (15.75 in.) 
.56 (22.05 ,, ) 


Type No. 28 (1855), Fig. 289. 

Goods Engine, Eight Wheels Coupled (Engerth System). 
Diameter of boiler .. ‘ 1.59 metre (59.06 in.) 
Number of tubes .. as a 235 
Total heating surface -. 196.4 sq. m. (2109.8 sq. ft.) 
Working pressure .. Fi .. 7 kilos. (99.5 Ib. per sq. in.) 
Diameter of cylinders sa -500 metre (19.69 in.) 


Length of stroke .. a -660 ,, (25.98 ,, ) 
Diameter of driving wheels 1.260 ,, (49.60,, ) 
Tractive power... ae 5900 kilos, (13,007 1b.) 
Weight in working order 63,000 ,, (63 tons) 







TYPE $4. (1864) 





Type No. 54 (1864), Fic. 292. 

Goods Engine, Eight Wheels Coupled. 
Diameter of boiler.. 1.278 metre (50.31 in.) 
Number of tubes .. 
Total heating surface 
Working pressure .. 
Diameter of cylinders 


.. 167 sq. m. (1797.64 sq. ft.) 
.. Skilos. (113.78 Ib. p. 84. iv.) 
: 480 metre (18.90 in.) 


Length of stroke... 1480 ,, (18.90 5, 

Diameter of driving wheels 1.065 ,, (41.93 f ) 
Tractive power... .._—-._-_- 5400 kilos, (11,904 Ib.) 
Weight in working order .. .. $3,500 ,, (43.5 tons) 


ing, in case of need, with one cable, a loaded cage. 
As they are, moreover, generally built with an 
ultimate view to haul from increasing depths, the 
dimensions of their steam cylinders are found ex- 
cessive for all normal work. This unfavourable state 
of things renders a low degree of expansion and a 
low initial steam pressure necessary, especially as 
the engines are non-condensing, and considering & “4 
the loss of effective power that would arise — H 
the pressure at the end of each stroke being bel od 
the counter-pressure at the exhaust. The reversing 
and the expansion gear, governed by two eccentrics 
and a Gooch link, are worked by the same lever, 
this being an essential condition. The reduction 
of dead spaces is obtained by the division in two 
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——— 
narts of the distribution slide-valves, the separate 
slides being placed on the ends of the cylinder. 


The free inlet of steam and a low counter-pressure | rVO- 
at the exhaust, are insured by the large sections of communication from one end of the brake to the 
The valves are worked through a/ other being regulated by a small slide valve of 
pecial design, governed by the checking mechanism 
of the servo-motor. 
munication between the two ends of the brake can 


the steam ports. ; Wo 
servo-motor. The maximum admission, correspond- 


ing to the dimensions of the link, is .78; this is 
sufficient for starting with safety, whatever be the 


Fig.293. TYPE 57. (1868) 
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Tyre No. 57 (1865), Fic. 293. 
Mixed Engine, Four Wheels Coupled. 


Diameter of boiler .. 1,220 metre (48.03 in.) 
Number of tubes a 192 

Total heating surface -- 102.43 sq. m. (1102.46 sq. ft.) 
Working pressure .. . 10.5 kilos, (149.31b. per sq. in.) 
Diameter of cylinders : -432 metre (17.01 in.) 
Length of stroke .. a «s 610 ,, (24.01 ,, ) 
Diameter of driving wheels . Tet us 3.27 4, 
Tractive power... 6 se 4200 kilos. (9259 Ib.) 
Weight in working order. . 32,500 ,, (32.5 tons) 


Type No. 102 (1885), Fic. 297. 
Goods Engine, Eight Wheels Coupled. 
Diameter of boiler .. ‘ 1.500 metre (59.06 in.) 
Number of tubes .. on 203 
. 184.4 sq. m. (1984.8 sq. ft.) 


Total heating surface : : 
. 9 kilos. 128 1b per eq. in.) 


Working pressure .. 
Diameter of cylinders -500 metre (19.69 in.) 


Length of stroke .. ‘5 (25 98 ,, ) 
Diameter of driving wheels i ae 49.59 ,, ) 
Tractive power... ye 8,250 kilos. (18,188 Ib.) 
Weight in working order .. 49,800 ,, (49.8 tons) 


Fig 297. TYPE 102. (1885) 
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divide the travel of the reversing gear lever into 
two periods. 
The servo-motor is provided with an oil brake, 








Fig.238. TYPE 103. (1885) 


midi 38 


By this slide valve all com- 

















which carry the reversing shaft plumber-blocks. 
The motor shaft is fitted with the brake pulley, 
and the two winding drums, one fixed and the 
other that can be made loose to regulate the length 
of cable. i 
and they are counterweighted. 
the arms is lined with wood, in order to prevent 
the wearing of the cables. 


The arms of the drums are of cast iron, 
The inside of 


The brake is provided 


(1865) iF 
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Type No. 50a (1874), Fic. 295. 
Compressed Air Engine, Four Wheels. 
Diameter of main receiver 1.700 metre (66.93 in.) 


- small os a -820 metre (32.29 in.) 
Pressure in main ae . 12 kilos. (170.68 Ib. p. sq. in.) 
p ” small ” + 4 ” 6. ” ” ) 
Diameter of cylinders .. a -204 metre ( 8.03 in.) 
Length of stroke .. “x sa 360 ,, (14.17 ,, ) 


Diameter of wheels 


-760 ~=,, (20.92 ,,) 
Weight of engine .. 6400 kilos. (6.4 tons) 








Tyre No. 58 (1865), Fic. 294. 
Express Engine. 
Diameter of boiler. . 1,220 a. oe in.) 


Number of tubes .. <a 
Total heating surface .. 104.50 sq. m. (1124.89 sq. ft.) 
Working pressure .. ..10.5 kilos. (149.36 Ib. p. sq. in.) 
Diameter of cylinders F .406 metre (15.99 ind 


Length of stroke .. “- a .610 (24.01,, 
Diameter of driving wheels 2.165 ,, (85.28,, 
Tractive power... ae 3200 kilos. (7054 Ib.) 
Weight in working order. . 31,000 ,, (1 tons) 


Fig.296. type 83. 
“Tialiet aepanele 7 
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Type No. 83 (1876), Fic. 296. 
Compound Engine, Four Wheels Coupled. 
Diameter of boiler .. : 1.00 metre (39.37 in.) 

Number of tubes 126 
9 sq. m. (494 sq. ft.) 


Total heating surface ae 
Working pressure .. .. 10 kilos. (142.2 Ib. per sq. in.) 


Diameter of high-pressure cy: 


linder ‘ me ae 240 4, (9.45,,) 
Diameter of low - pressure cy- 

linder a 3 a a -400 metre (15.75 in.) 
Length of stroke .. ee 3 A , CGR») 
Diameter of driving wheels + S80 5 67-98.) 
Tractive power, working com- 

pound sa is re .. 1,100 kilos. (2425 Ib.) 
Tractive power, working full 

pressure .. or x - 290. OL.) 
Weight in working order.. ne » (21 tons) 


Fig. 299 TYPE \10.(1890) 
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Tyre No. 103 (1885), Fra. 298, 
Express Engine, Four Wheels Coupled. 
1.280 metre (50.39 in.) 
i 194 
. 106.38sq m. (1144.2 sq. ft.) 


. 10 kilos. (142 lb. per sq. in.) 
-440 metre (17.33 in.) 


Diameter of boiler .. 
Number of tubes .. 
Total heating surface 
Working pressure .. 
Diameter of cylinders 


Tyre No. 110 (1890), Fic. 299. 
Tank Engines, Six Wheels Coupled. 
Diameter of boiler .. 
Number of tubes .. 
Total heating surface 
Working pressure .. 
Diameter of cylinders 


1,020 metre (40.16 in.) 
134 


-. 68.12 sq. m. (571.79 sq. ft.) 
. 12 kilos. (170.68 lb. per sq. in ) 
: -320 metre (12.60 in.) 


Length of stroke .. is: as OO” a Sa a Length of stroke .... 380 ,, (14.96 ,, ) 
Diameter of driving wheels > SOOO: Gerba? Diameter of driving wheels -800 ,, (31.50 ,, ) 
Tractive power .. be : 4050 kilos. (8927 Ib.) Tractive power... ee 4080 kilos. (8995 Ib.) 
Weight in working order.. 42,600 ,, (42.6 tons) Weight in working order.. 25,100 ,, (25.1 tons) 


° 
accurately all the manceuvres. 


arious positions of the cranks and for executing be stopped, and consequently the servo-motor | with double blocks, and is arranged so as to be set 
The degree of ex- | piston and the links of the distribution mechanism | under the action of a heavy counterweight. 


When 


pansion is increased as soon as the engines are can be maintained, when the engine is working, | the engines are working, the brake is taken off by 


oe In order to secure this, the driver brings 
J€ reversing gear lever into an intermediate posi- 


in all intermediate positions. 


The arrangement | steam power, which, by acting under a piston, lifts 
does away with all jerks and reactions on the | the counterweight. 


The piston and counterweight 


09 and he completes the travel of the lever when driver's arms, and provides for working with | fitted on the same rod, act direct on the brake lever. 
e cable has run out or in. Owing to this arrange- | expansion, as mentioned above. The servo-motor This type of brake is found preferable to those for 


ment the drivers have no special attention to give | 


to regulating the expansion ; they have only to’ engi 


is placed vertically below the floor level of the’! 


| 


the setting of which steam power is used, and is 


ne, and is supported by two cast-iron columns much more reliable, as the accidents that wou!d 
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Tyre No. 112, Fic. 300. 


Passenger Engine, Four Wheels Coupled and Bogie Truck. 
-960 metre (37. 
113 


. 51,3 sq. m. (552.19 sq. ft.) 
10 kilos, (142 lb. p. sq. in.) 


Diameter of boiler .. 
Number of tubes .. 
Total heating surface 
Working pressure .. 


Diameter of cylinders -330 metre (12 





4rs9a 


79 in.) 


99 in.) 


2s. 


Tyrer No. 114 (1892), Fic. 301. 
Compound Engine, Eight Wheels Coupled. 
Diameter of boiler oe 


LOCOMOTIVES. 















1.335 metre (54.53 in.) 
139 
88.15 sq. m. (948.86 sq. ft.) 


Length of stroke .. ne 406 (15.99 ,, ) i ee 
Diameter of driving wheels 1.140 | (44.88 3 ) Senaneneer oui e).. + 
Tractive power... = 2,700 kilos (5952 Ib.) o “ine +? 2 
Weight in working order 19,500 ,, (19.5 tons) = of high-pressure cy 


\ Fiq 303 TYPENT (1894) 
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Tyre No. 117 (1894), Fig. 303. 
Express Engine, Four Wheels Coupled. 
1.287 metre (50.67 in.) 
197 


Diameter of boiler .. 
Number of tubes 

Total heating surface 
Working pressure .. 
Diameter of cylinders 
Length of stroke .. - 
Diameter of driving wheels 
Tractive power - - 
Weight in working order. . 


-660,, 
2 040 


” 


46,400 ,, 


Fig.304 TYPE 121 (1895) 
(Compound) / 


Mior 12. i 








Fig.305 TYPE 123.(1897) 


Ovesr 4 
a 
LF de 


arise owing to a fracture of the steam pipe, or | 


valves, are entirely done away with. In order to 
prevent shocks, special means are provided to regu- 
late the escape of the steam. All the pieces forming 
the brake, the pulley excepted, are of forged steel, 
of ample dimensions for the strains they have to 
withstand. The automatic setting of the brake and 
the stoppage of the engines when the hauling-cage 
rises too high, are obtained by means of special 
devices, 








o* ‘ 

.. 111.39 metres (1199.1 sq. ft.) 
.. 12 kilos. (170.6 Ib. per sq. in.) 
5% .460 metre (18.11 in.) 


3 
5359 kilos (11,794 Ib.) 








(25.93 ,,) 
(80.32 


(46.4 tons) 


Diameter of low-pressure cy- 


Length of stroke .. 
Diameter of driving wheels 
| Tractive power 


| Weight in working order 


Fig.302 TYPE II6. 


.330 metre (14.17 in.) 


590 ,, (23.23 ,, ) 
650 ,, (25.59 ,, ) 
1.510 ,, (59.45 ,, ) 
8470 kilos. (18,673 lb.) 
53,909 (53.9 tons) 


” 
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Tyre No. 116, Fic. 302. 


Goods Engine, Eight Wheels Coupled. 


Diameter of boiler .. 
Number of tubes. 

Total heating surface 
Working pressure .. 
Diameter of cylinders 
Length of stroke 2 
Diameter of driving wheels 


1.140 metre (44.88 in.) 
142 


-» 738q. m. (785.8 sq. ft.) 

. 10 kilos, (142 1b. per sq. in.) 
-370 metre (14.57 in.) 
a0 5; TUL? |. 

910 ,, (85.82 ,, ) 


Tractive power (.55 steam ad- 


mission) .. - ae 
Weight in working order .. 


linders 


linders 






Strong hollow frames, secured to the founda-|of the driver; moreover, 


through premature closing of the automatic boiler | tions, carry the crankshaft plumber-blocks, the |the two engines to be firmly secu a 
means of strong cross-frames, which maintain 


slides, and the steam cylinders. This type of 
frames was deemed by Messrs. Schneider and Co. 
preferable for these engines, to the closed-in types, 
as the regulating of the slides and pistons after 
wear is more easily effected ; the arrangement also 
gives facility for levelling of the engines when the 
foundations get distorted, which is often the case 
in the close vicinity of mines. Another great ad- 


| vantage is that the connecting-rods are well in sight 


Diameter of boiler .. 
Number of tubes .. 
Total heating surface 
Working pressure .. 
Diameter of high-pressure cy- 


Diameter of 
Length of stroke .. as 
Diameter of driving wheels 


Tractive power... rr 
Weight in working order .. 








4720 kilos, (10,406 Ib.) 
27,500 (27.5 tons) 


” 


Type No. 121 (1895), Fie. 304. 
Compound Engine, Four Wheels Coupled and Bogie 


Truck. 
1.380 metre (54.33 in.) 


.. 157,400 sq. m. (1604 sq. ft ) 
. 14 kilos, (199 lb. per sq. in.) 


se es .350 metre (13.78 in.) 
low-pressure cy- 

Be Be (21.66 ,, ) 
(25.20 ,, ) 


. ” 
640 ,; 
2.180 ,, (83.85 ,, 
5100 kilos. (11,244 1b.) 
53,900 ,, (53.9 tons) 


Tyre No. 123 (1897), Fic. 305. 
Six-Wheels Coupled and Bogie Truck. 


Diameter of boiler .. 
Number of tubes 

Total heating surface 
Working pressure .. 
Diameter of cylinders 
Length of stroke cs 
Diameter of driving wheels 
Tractive power oh ae 
Weight in working order.. .. 59,800 ,, 


1.504 metre (59.22 in.) 
1 
.. 178.5 sq. m. (1921 sq. ft.) 
.. 12 kilos. (170.6 lb. per sq in.) 
, -510 metre (20.08 in.) 

.660 ,, (25.98 ,, ) 
1.650 ,, (64.96 ,, ) 
8,100 kilos. (17,857 Ib.) 

5 (59.8 tons) 


this type of frames enables 
cured together, by 


crankshaft plumber-blocks in position, and = 
prevents all strains on the crankshafts and t 
heating of the brasses. In the Beaubrun engines 
there are three such cross-frames. ae 
It is claimed that these engines, in combining sIm- 
plicity of mechanism with strength and economica 
working, form the best type of hauling engine j 
The requirements of the service are fully met, an 
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HYDRAULIC CAISSON HAULING ENGINE. 


CONSTRUCTED BY MESSRS. HANNA, DONALD, AND WILSON, ENGINEERS, PAISLEY. 
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the facility with which they are kept in order is 
insured, and these conditions have not been sacri- 
ficed to other, and often doubtful, advantages. 
Locomotives.—Messrs. Schneider and Co. have 
built 2684 locomotives since they commenced this 
branch of engineering in 1838. We publish in 
Figs. 286 to 305 (pages 284, 285, and 286) diagrams 
of some of the leading types, which are interesting 
as illustrations of progress. The following list shows 
the manner in which these locomotives have been 


distributed : 
Locomotives. Tenders. 
France... a 1863 1443 
French colonies ... 9 
ussia Mh 367 361 
Spain 253 238 
Italy 82 78 
Egypt... 22 20 
Switzerland 14 3 
England ... 16 16 
Belgium ... 18 
Austria. in re 2 
Turkey... am fa 3 
Portugal ... v 8 8 
Argentine Republic 17 15 
Chili Re ‘e 10 10 
2684 2192 








THE NEW GRAVING DOCK AT 


; GLASGOW. 
W E reproduce on our two-page plate, general 
drawings of the travelling caisson at the outer en- 
trance to the new graving dock at Glasgow (No. 3) 
and also of the gates which are used to divide the 
ock into two lengths for accommodating two 
— while on the present page is an engraving 
te 1e hydraulic hauling engine used for operating 
vn. We illustrated and described the dock 
n detail during the process of construction* and 


vol, bay ROTEERING, vol. Ix., pages 295 and 296; and 
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the features now dealt with are those which were 
not then finally determined. It will assist towards 
a clearer understanding of the drawings now 
reproduced if some general facts connected with 
the dock be given, and first it may be stated 
that the work was not only designed but was car- 
ried out under the direction of Mr. James Deas, 
the engineer-in-chief of the Clyde Trust, who 
has been identified for so long with the many 
extensions which mark the progressive policy of 
the Board. The resident engineer was Mr. Archi- 
bald Hamilton, who has also been long with the 
Clyde Trust, while the mechanical features have 
been under the care of Mr. George H. Baxter, the 
mechanical engineer of the Trust. The dock is the 
largest in the kingdom and the dimensions, as 
given on an ornamental panel at the dock, are as 
follow : 


Ft. In. 

Length of floor from inside of caisson at 

outer entrance to head of dock . 880 0 
Width at bottom ... Py. ee 81 8 
Width at top - ee = 0 Bik? 
Width of outer and inner entrances at 

bottom and top ... es ce a 83 0 
Depth on centre of sill of outer entrance 

at average high-water level of ordinary 

spring tides = Ae a ae ge ee 
Depth on centre of sill of inner entrance 

ataverage high-water level of ordinary 

spring tides vie ae Mo i 27 0 
Length from inside of caisson at outer 

entrance to apex of sill for gates at 

inner entrance ... a pas .. 460 0 
Length from apex of sill for gates at 

inner entrance to head of dock ice}, See 0 


It will be seen that the sides at the entrance 
are plumb, giving a width of 83 ft., which will suit 
either the broadest of paddle boats or of battle- 
ships, while the minimum depth at spring tides is 
26 ft. 6in. The great ur Ce as Sir William White 
has pointed out, will enable even two battleships 
to be in the dock at the same time. The Oceanic, 


of 704 ft., the longest ship projected, is 176 ft. 
shorter than the length of the dock, and 15 ft. less 
beam; so that Mr. Deas has fully anticipated 
future developments in naval construction. The 
great majority of vessels using the port of 
Glasgow, however, are of 400 ft. to 450 ft. 
in length, and as the two docks immediately 
alongside are respectively 551 ft. long and 72 ft. 
wide at entrance, and 575 ft. long and 67 ft. wide 
at entrance, the trustees wisely determined to 
provide the dock with inside gates so that in 
the event of two vessels being together in the 
dock, the one occupying the inner part need 
not be affected by the one in the outer part 
moving out or in. The gates are so placed, 
as shown at B on the plan (Fig. 9) as to 
make the inner berth 420 ft. long, and the outer 
460 ft. The sides of the dock are made vertical at 
the gates, instead of having the usual altar stairs, 
and recesses are formed so that the gates when 
open do not in any way obstruct the passage of 
ships. It is not necessary to repeat the story of 
the construction of the docks, so that we may turn 
to the details which we now illustrate. 

The caisson for closing the entrance to the 
dock as marked at A on the plan, is illustrated 
in Figs. 1 and 2 on the two-page plate. It 
was constructed along with the hauling engines 
(Fig. 8) by Messrs. Hanna, Donald, and Wil- 
son, of Paisley. It is of iron and steel, rect- 
angular in shape, 90 ft. long outside and 86 ft. 
inside, by 30 ft. 6in. high to surface of upper 
deck, by 15 ft. 9in. wide over timber meeting faces, 
and is surmounted by a folding bridge to carry 
a rolling load of 30 tons on four wheels, with fold- 
ing side rails ; the upper surface of the bridge when 
up being 5 ft. 6 in. above the surface of the upper 
deck, giving a clear roadway of 14 {t. between the 
railings. The bridge with its railings is lowered 
and raised automatically by a parallel bar arrange- 
ment through the movement of the caisson, so as 
to house itself under the roof of the caisson 
chamber when the caisson is drawn in, and to rise 
when the caisson is‘ across the entrance. The 
structure is divided by a water-tight deck into two 
compartments, an air-tight chamber below and an 
open water-ballast chamber above, and its bottom 
is furnished with two strong steel keels, which run 
on 44 cast-steel rollers, 18 in. in diameter, placed 
in cast-iron boxes, built into the floor of the 
caisson berth and chamber. The meeting faces 
on each side of the caisson are of American 
white oak, and so truly dressed were the granite 
meeting face and the meeting face of caisson, that, 
when the water was pumped out of the dock for the 
first time on March 8, 1898, with the caisson 
across the entrance, a perfectly water-tight joint 
was established. The caisson weighs 465 tons, 
and the ballast therein 240 tons. Some quotations 
from the specifications may be interesting: 


The bottom plates to be 4 in. thick. The first, second, 
and third strakes of side plates to be 4 in. thick, fourth, fifth, 
and seventh strakes to be yin. thick, sixth strake to be gin. 
thick, eighth and ninth strakes to be #in. thick, tenth strake 
and coaming to be ,',in. thick. All to be lap-jointed and 
senna for ? in. diameter and j-in. diameter rivets. The 

rames are to be of angle-iron 3 in. by 3in. by 4in., 
spaced 18 in. apart, reversed bars on every alternate 
frame of angle-iron 3in. by 3 in. by %in., corner angle- 
irons to be 34 in. by 34 in, by 4 in., and bottom angle- 
irons 4 in. by 4 in. - 4in. The floors of bottom to 
be 30 in. deep by 4 in. thick on bottom. The plating of 
water-tight ioc to be in. thick, and butt-jointed 
with cover straps of sufficient strength. Angle-iron 
on upper side 5 in. by 3in. by }in. riveted to skin. 
The beams carrying the deck to be of angle-iron 5 in. by 
3in. by 4in., with brackets securing ends to ver- 
tical frames. The cross-beams under the water-tight 
deck to be 4 in. by 4in. by 4in., and those above deck 
34 in. by 34 in. by 4 in. and 3in. by 3 in by }in., firmly 
secured to vertical frames with gusset plates 3 in. thick. 
The vertical supports below and above water-tight deck 
to be respectively 34in. by 34in. by 4in. and3 in. by 3in. 
by 4 in., secured to each cross-beam. The stringer plates 
below deck to be 18 in. broad by § in. thick, those 
above deck to be 15in. by %in., with tl ' 
the upper line, which is 24 in. by 3 in. Angle-iron 
on stringers to be 34 by 34 in. by in. The longitu- 
dinal angle-irons top and bottom to be 3in. by 3in. by 
in. with stiffeners of the same section, plates to in. 
thick. Diagonal bracings to be of flat iron 4 in. by ? in., 
firmly secured to the frames, cross-beams, and gussets. 
The entrance tubes, two in number, to water-tight com- 
partment to be 2 ft. 6 in. in diameter, having manhole 
and covers bolted on, placed in position to clear the bridge 
latform when down. Ladder to be to top and carried 
on to bottom of caisson. . 
Platform Girders.—There are to be two lines of beams 
pe at about 6 ft. centres formed of H-iron 12in, by 6in. 


the exception of 








y 6in., with a7in. by } in. plate riveted on top and bottom 
flanges. Butts to be square and close, and to have cover- 
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ing plates on each side 24 in. by in. thick. The outer 
girders to have web-plate 12 in. deep by 4 in. thick with 
angles 34 in. by 34 in. by 4 in. on bottom, and a tee-iron 
6 in. by 3 in. by 4 in. on top, all to break joint properly 
and covered with straps of sufficient strength. Cross- 
beams under platform girders to be formed of two channel- 
irons 6 in. by 3} in. by 4 in., with 2 in. plate on top and 
bottom, to which the longitudinal girders and plummer- 
blocks are to be secured. Those under main blocks to 
have angle-iron stiffening brackets fitted on, and to be 
countersunk riveted where the blocks rest. The cross- 
beams under deck planking to be formed of tee-iron 4 in. 
by 5 in. by 3% in., kneed and joggled at ends to fit into 
outer and inner girders. 

Plummer-Blocks.—Plummer-blocks for cross shafts are 
all to havea half-bush of gun-metal fitted in bottom and 
cast-iron caps secured with bolts, nuts, and washers. 
The shafts are to be 4 in. in diameter with bosses for 
levers 5 in. in diameter, reduced towards ends to 2? in. in 
diameter to receive railing stanchions and parallel motion 
bars turned and properly finished at journals. The short 
arm levers are to be of the form and dimensions shown 
with two 9-in. diameter bosses on each bored out to 
5 in. and keyed on theshaft. Those for Kentledge boxes 
are to have dovetailed ends forged to fit in recess in the 
box. Parallel motion bars to be 34in. by ?in. thick, 
having eyes 54 in. in diameter bored out to 2? in. to take 
the ends of cross-shafts and a 5-in. diameter eye at centre, 
bored ont to 24 in. in diameter to take gun-metal pins. 
Stanchions and hand-rail to be as shown on drawing. The 
upper part of one coaming which is separate from the 
caisson is to be made to rise and fall with the folding 
bridge and supported by short bars working on ends of 
platform shafts. een 

Sinking Valves and Rose Boxes.—Sinking valves and 
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seats of gun-metal all machined, scraped, and made per- 
fectly water-tight each to be fitted with Muntz’s metal 
spindle 1? in. in diameter, having tapered ends and the 
cotter hole formed to connect the wrought-iron spindle 
for working valves. Cast-iron bends with flanges f 

and bolted to water-tight deck and side of caisson. 
Rose boxes and guides are to be firmly secured to outside 
of caisson, having §-in. diameter holes at 2 in. centres. 

Supports for Valve Spindles.—Valve spindle supports 
formed of 14 in. diameter standards with rowed ends 
well fastened to stringers and each having on the topa 
cast-iron nut block in halves bolted together for the re- 
ception of a gun-metal nut bush for working valves. 

Nosing Rollers.—Cast-steel rollers 97 in. in diameter 
turned on the outside bored out and bushed with brass ; 
soft cast-steel brackets to carry nosing rollers with bolts, 
&c., raising plates of cast iron with loose cover plates for 
each chequered on top. 

Friction Chain Rollers and Brackets.—T wenty-two cast- 
iron rollers bushed with gun-metal gin. thick, and bored 
out to 24 in. wrought-iron spindles 24 in. in diameter and 
cast-iron brackets, each having two faced and 
bored to 24 in. to receive spindles and cotters, and lined 
up with hard wood. Anchor bolts to each lin. in dia- 
meter with nuts and washers. 

Return Chain with Pulleys and Brackets. — Chain 
pulleys 27 in. in extreme external diameter made to fit 
1} in. short linked chain bushed with gun-metal ae 
thick and bored out to 4in. running loose on spindles. 
Cast-iron brackets each having two bosses 9} in. 

Driving Chains, Pulleys, and Brackets.—Chain pulleys 
27 in. in extreme diameter made to fit 1}in. short link 
chain well keyed on driving shaft. Brackets bushed 
with gun-metal in reversible halves bored out and fitted 
to the shaft each having iron cap with two 1} in. diameter 
a and four 1} in. anchor bolts with cast-iron anchor 

ates. 

. Hauling Bar.—The hauling bar to be made of }-in. 
a bound on the edges by two angle-irons 4 in. by 4 in. 
y § in. and 12-in. by §-in. flanges. The web to be 
stiffened at both sides with angle-irons 3 in. by 3in. by 
din. and riveted together with j-in. rivets 4 in. pitch. 
rought-iron bosses riveted on ends, and bored out to 
receive swivel bolts. Two swivel bolts, one 4 in. in dia- 
meter and one 5 in. in diameter, with nuts and washers 
and two boxes riveted on the recess, and bored out to 
receive bolts. 

Yoke.—The yoke to consist of channel steel 6 in. by 3} in. 

by j in. and two {-in. plates, top and bottom rive to 


the same, each plate to have a boss 1§ in. thick at ends, 


bored out to 2} in. to receive connecting pins and two 
thickening plates at centre, bored out for 5-in. swivel bolts. 

Caisson Rollers and Roller-Boxes.—There will be 44 
rollers 18 in. in diameter, each bored out and bushed 
with gun-metal g in. thick; the bush also bored out to 
6 in. in diameter to receive a steel spindle, lined with 
brass 4in. thick, the spindle having one end accurately 

uared to prevent it from turning; 44 roller boxes of 
ibin. rl 4 well bracketed, having a }-in. thick gun- 
metal washer of horse-shoe form fixed on the inner journal, 
the journals to be slightly tapered to facilitate the removal 
of the spindles when desired. Each roller must be cast 
true, and if not perfectly so is to be turned true. 

Keels.—Two lines of steel keel-bars, 8 in. broad by 4 in. 
thick, countersunk, riveted to the bottom of the caisson, 
each line of keel-bars having four curved swells on the 
outer edge to prevent the timber-facing pieces being 
abraided against the granite faces when the caisson is in 
motion. E 

Driving Shafts.—Two lengths of shaft 8? in. and 7 in. 
in diameter, having two for chain pulleys. Cast- 
iron couplings turned and keyed on shafts, and fitted 
with turned bolts and nuts. 

Driving Chains.—Two driving chains of best 14 in., 
short-linked, to stand the Admiralty tests, connecting 
links for yoke pins, shackles, and bars for taking up 
slack of chain. 

Adjusting Gear.—Two caisson adjusting blocks and 
cases, with serew-links, pins, &c., of forged steel are to be 
securely fixed to the ends of the caisson. They are to be 
wrought from a platform by means of a long box-key, a 
recess being left in the flooring at each of the places, and 
covered with a cast-iron box having a hinged lid. Four 
cast-iron stop-plates are to be bolted to the outside of 












*|the end wall of the same, on which it is sup- 





the caisson. 


engines, and wrought by capstan bars from the level 
of the ground. The travel of the caisson is about 
984 ft., and the gearing is arranged for two speeds, 
a quick motion to draw the distance in about fiye 
minutes and a slow motion to do the same in about 
10 minutes. 

The gates dividing the dock at the point marked 
B on plan (Fig. 10) into two divisions are illustrated 
by Figs. 4 to 7 on the two-page plate. They were 
constructed by Messrs. Robert Stephenson and Cv, 
Limited, Hebburn-upon-Tyne. The gates weigh 
170 tons, and each is opened and kept closed as re. 
quired by a direct-acting hydraulic ram 14 in, in 
diameter by 11 ft. 3 in. stroke, housed under the 
level of the cope of the side walls, and acting on a 
crosshead and connecting-rod attached to the gate, 
the rod being free to move either horizontally or 
vertically. Some extracts from the specification 
may be given in this case also. The leading dimen- 
sions are : 





Ft. In. 
Width within walls ey ae ~ 8 0 
Width between centres of heel posts ... 87 0 
Radius of hollow quoins ... en ao 1 0 
Distance from lines of centres of heel 
posts to apexof meetingsill .. ... 16 73 
Height of roller path floor to surface of 
cope of side walls ee be a 2-9 
Height from sill level to surface of cope 
of side walls ssi eee = oo 
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Beam at the Mouth of the Chamber.—Cast-iron beam, 
curved on the face, having the upper surface chequered, 
sockets cast on for reception of railing standards. Two 
1}-diameter bolts for tying the beam back to the beams 
over the chamber, having palms welded on each for 
riveting to the same. 

Platform Bearing Blocks and Stools.—Three bearing- 
blocks of pitch pine 9 in. square for carrying the platform 
when it is lowered. Six cast-iron stools, yrith india-rubber 
resting pieces ? in. thick, fitted into the recess on the top 
end, the whole to be well bolted to stringer-plates. 

Timber-Facing Pieces.—The facing-pieces on the caisson 
are to be of American white oak of the very best descrip- 
tion, thoroughly sound and free from all saps, shakes, and 
knots, and I defects fitted and finished off complete to 
a true plane both horizontally and vertically on both sides 
of the caisson. The angle-irons to which they are to 
secured are 6 in. by 4 in. by 4 in. 


The hydraulic hauling engines, illustrated on 
page 287, consist of two rams, 5 in. in diameter 
and 12 in. stroke, driving a crankshaft which, 
by means of wheel gearing, drives a main shaft 
coupled at the end next to the caisson chamber 
to a shaft extending through the west wall of the 
chamber in a water-tight stuffing-box and across 





ported at each side of the chamber by a strong | 
double bracket bushed with gun-metal, in which a| 
pitched chain pulley keyed to the shaft revolves. | 
Over each of these pulleys, and over corresponding | 
pulleys placed at the outer ends of the chain path | 
already described, an endless pitched chain is car- | 
ried, which, by means of a built steel yoke fixed at | 
the centre to the end of the caisson by a 5-in. dia- | 
meter swivel bolt, and its outer ends attached to 
the pitched chain on either side, hauls the caisson 
out of and into its berth, the chain being sup- 

rted at intervals on each side of the caisson cham- 

r by 11 double gun-metal bushed cast-iron rollers 
carried on cast-iron brackets supported on the chain 

th. Provision is made that in the event of the 
ailure of the hydraulic power to work the engines, 





they can be worked by a hand capstan connected by 


bevelled wheel gearing to the machinery of hauling 








Material.—The gates to be built of best mild steel, 
British manufacture, made by Siemens-Martin process 
and tested under Admiralty tests. 

Body of Gates.—The gates to be made in accordance 
with the accompanying drawings. The gates being plated 
with steel from the bottom to the top on both sides, the 
thickness ranging from § in. at the bottom to 3 in. at the 
top. The top and bottom _— being also of steel § in. 
at the bottom and 3 in. at the top. From the - of the 
air chamber a water-tight trunkway lexding to the top of 
the gates, and giving access to the water-tight compart- 
ment, shall be provided. ; , 

Plate Decks.—The bottom deck is of steel 2 in. thick 
with an angle riveted to shell 6 in. by 4in. by} in. The 
deck is stiffened on the underside by diaphragms carried 
down to the bottom of the gate ; two oval entrance man- 


be | holes are in this deck. The deck at the top of the air 


chamber is % in. with shell angle 6 in. by 4 in. by im 
and stiffened on the underside by 5 in. by 3 in. by $in. 
T-bars with § in. bracket knees to the shell and manholes 
same as before. An intermediate plate deck is intro- 
duced between bottom deck and top of the air chamber. 
This is § in. thick with a T-bar riveted to shell 6 in. 4 
5in. by 44in. The deck has beams under same as dec 

at the top of the air chamber and manholes, but no covers. 

Braced Decks in Air Chamber.—There are four braced 
decks in the air chamber formed of T-bars 6 in. by 5 in. 
by uy in. riveted to the shell and cross-braced with 5 in. 
by 3in. by gin. T-bars. At the heel and meeting post 
ends there are solid bracket plates 3 in. thick introduced. 

Braced Decks above Air Ckamber.—There are three 
braced decks above air chamber formed of 6 in. by 5 1n. 
by 44 T-bars riveted to the shell with double row of rivets 
and cross-braced with 5 in. by 3in. by 3 in. T-bars. In 
the way of the air trunk and at the ends 3-in. bracket 
plates are introduced. 

Centre Bulkhead.—A centre bulkhead extends from the 
bottom of the gate to the top of the gate formed of gin. 
plates, and frames of 34 in. by A. in. by 4 in. “ 
worked between decks. Bulk to have manholes 
where shown on plan. ‘oh 

Non- Water-Tight Bulkheads.—Two non - water-tight 
bulkheads are worked from the top to the bottom of t | 
gate. One on each side centre formed of 2-in. plates am 
3 in. by 3 in. by 4 in. angles, with manholes where shown 
on plan. ; : . ‘ 

Diaphragms.—Diaphragm plates in. thick, with 3} in. 
by 3} in. by 3 in. shell bars, are introduced between - 
bottom and bottom deck. Diaphragms to have ¥ ‘ 
holes in centre. Diaphragms also to be at the hee: 
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eating post between the top braced deck and top 
CK, 


by Sin. angle round, caulked water-tight. 

which takes heel post socket to be 1 in. thick, and to have 
the strap outside and in. All other decks to have single 
cover straps double riveted. 

Top Steel Deck.—Made of 3-in. steel, with single angle 
to the shell 34 in. by 34 in. by 4in. The underside of the 
deck to be stiffened by 5 in. by 3in. by gin, T-beams 
With }-in. knees, and the supports for carrying w0od deck 
to be above this formed of 5 in. by 5 in. by 4 in. T-bars 
with web plates. At the heel post end the deck to be of 
1 in. plate to take the top pivot forging. 

Trunks.— The trunkway to air chamber is to be @-in. 
Eating with 34 in. by 3 in. by hog corner angles. In 
Ha woop esd is to sige me <? Pg oe cg 2 4, by 
5 In. s Im. rungs ll in. apart. e er to rom 
top to first braced deck below trunk. 
eieeting.— Al rivets to be of iron, and to be { in. in 
= g-in. plating, and ? in. below that thickness, und to 
4 spaced 3 in. in water-tight work, seams and butts, and 

} in. apart in non-water-tight work. To be cup-pointed 
ot and cup-headed where done by machine, but pan- 
= om where done by hand. In way of bearings of 
ore T or castings all rivets to have flush points. The 
od be carefully punched and all unfair holes to be 

out. 

ont —The shell on both sides to be as follows: Bottom 
e rake 3 in., next 7 in., next 3%; in., next 3% in., and four 

ra — in. thick. All butts to have single stra‘ 
Ld A. icker than the plates — on outside, and double- 

os 0 = aa to be all double-riveted. 

fering £ost.—The meeting post to be formed of }-in. 
— with double bars all someil 44 in. by 44 in. by ? in. 
eee we the flat sides of the gates a j-in. bulwark 
or the : be carried up from the top of steel deck to 
rm deck, to prevent flooding of dock by unusually 


Bottom.—Formed of §-in. plate, with a 44 in. by | in. 
The plate 


gt Spring tides, 
eel Post.—Formed of 1-in. plate and single angle-bar 
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a feather plate to be introduced, 15 in. by 1 in., with 
double angles 6 in. by 44 in. by { in., well bracketed at 
bottom to the 1-in. plate that takes the pivot socket. 
Scuppers.—Four cast-iron scuppers 4 in. in diameter on 
round side are to be led from the shell to the water-tight 


reaches this level it will flow inside and prevent the gates 
from lifting off pivot. All scuppers to have bolted flanges 
at shell and deck, and to have a taper at shell for driving 
wedges in if required to float gates. 

Wood Meeting Post.—The ramen Sree) are to be of 
American white oak, in two pieces about 14 in. by 104 in., 
and are to be in one length from top to bottom. 
They are to be carefully fitted till the gates are perfectly 
close when pressing — sill, They are to be bolted 
to the meeting-post plates by 1}-in. bolts 2 ft. 6 in. apart 
and to each other by 1}-in. bolts about 5 ft. apart. 
bolts to have 3-in. by 4-in. washers under heads and nuts. 
Bolts to be grummeted with oakum grummets steeped 
in white lead, and to have 3-in. oak turned dowels 
driven over bolt-heads. Dowels to be bedded in Stock- 
holm tar. 

Sill Timber.—To be of American white oak, 14in. by 
6 in. in two pieces in the length with butt joints. The 
sill to be carefully scarfed into heel and meeting posts, 
and to be connected to same by through bolts 1} in. thick. 
The timber to be placed between two angles riveted to 
shell, bottom one 44 in. by 34 in. by 3% in., ~ one 44 in. 
by 34 in. by yin. The sill timber to be bolted to the 
shell by 1}-in. bolts spaced 2 ft. 6 in. apart and reeled. 
The washers, grummets, dowels, &c., to be the same as 
for meeting post. 

Heel Post.—To be formed of American white oak in two 
pieces as per plan, and of 1 ft. radius to fit hollow quoins. 
All to be securely bolted to heel-post plating by 1}-in. 
bolts, spaced 2 ft. 6 in. apart, and through feather plate 
2ft.6in. apart. All to made perfectly straight and 
a perfect water-tight fit to hollow quoins. ts to be 
washered, grummetted, and dowelled same as meeting 





round 5 in, by 4$ in. by ? in, 


At the centre of heel post | 





post. } 
Wood Platform.—To have a platform same width as the 


deck at top of air casing, so that when the water outside | P' 





widest part of the gates on top of gates carried on T- 
brackets. Platform to be 3-in. American white oak, and 
to be laid with a slight declivity to run off water. To 
have gunwale timbers of English elm carried round the 
platform and checked for planking. The gunwales to be 
carried on T-iron cross-pieces. The platform to have 
suitable framed scuttle hatches for getting down to the 
trunks, hydraulic machinery, and manholes, and to have 
all necessary lifting rings let in flush. The top platform 
to be caulked if thought necessary. To have portable 
wrought-iron stanchions and chains at each side of the 
platform. The stanchions to have cast-steel sockets, and 
are to be made to fold down to platform level. The 
chains to be ;%,-in., and two in the height and are to 
have stretching screws for tightening up at one end. 

Bottom Pivots.—To be of cast steel 12 in. in diameter 
and 34 in. thick, to be well webbed and sunk 34 in. below 
flush. The pivot to be held in place by four long bolts 
2in. in diameter, with large washers underneath. The 
top of the pivot to be struck to about 2 ft. radius, and 
to be machined. 

Bottom Pivot Socket.—To be of cast steel securely bolted 
to a 1-in. plate on the bottom of the gate. The casting 
to be about 34 in. thick, and is to be machined out to 
take a forged-steel bush, on which the gate revolves. 
The lower surface of the bush to be struck to, say a 
2 ft. 4 in. radius ; the bush to be secured in place by three 
ves keys. All the bolts to be turned and fitted 
inside of the pivot, socket and bush to be machined, 
the socket to be fitted with chipping faces, and to be a 
good fit, and is to be bedded in felt and white lead. 

Roller Path.—To be of cast steel as per drawing, cast 
with a flat 4 surface, and having an inclination on 
the roller; to made in interchangeable lengths, with 
V-jointed butts resting on plates 30 in. long by 20 in. 
wide by 1} in. thick, and to be secured to nite by 
13 Lewis bolts. The top of the path to be slightly above 
the level of the masonry ; the radius at the centre of the 
roller path to be 39? ft. from centre of heel post, and 
the width of path 9 in. 

Roller.—To be 2 ft. in diameter at the centre of the 
roller, and 9 in. broad on the bearing surface ; the roller 
to be made of solid cast steel, and to have a bevel 
to suit the 39% ft. radius of the path; the rim of the 
roller to be turned, and the centre to be turned out to 
suit the 8-in. wrought-steel axle, which is to be made 
very slightly tapered and pressed into the roller by 
hydraulic pressure ; the axle to be machined on all bear- 
ing surfaces. 

Roller Carriage.—To be made of cast steel to suit the 
roller, and is to have a gun-metal upper bush, and the 
lower bush to be forged iron tapped on with taps. All 
bearing surfaces to be machined. The carriage to be kept 
in place by a wrought-iron spear 5 in. in diameter carried 
up about 5ft. from the bottom of the gate. The spear 
at the top is either to be tightened up by wedges or b 
nuts as may be approved. The brackets at the top, whic 
take thrust of spear, to be of wrought-steel plates and 
angles, as is also the bottom keep brackets. The carriage 
to have wrought-steel scrapers back and front for cleaning 
the path before the roller. 

Anchorage and Top Pivot.—The main piece at the an- 
chorage to be of cast-iron of suitable thickness and well 
secured to the masonry by strong wrought bolts and nuts, 
and provision to be made in this casting to take the ends 
of the tie-rods and the main piece of the hydraulic ram 
girder attachment. 

The top pivot to be of forged wrought iron of suitable 
dimensions, and to be thoroughly secured to the deck 
plating, the plating in the way of same to be extra stif- 

ened, all to suit the arrangements of hydraulic ram 
girders. 

The hydraulic machinery for | 
gates for inner entrance —_ by Sir W. G. Arm- 
strong and Co., Limited, Newcastle, is of the direct- 
acting type. The apparatus for each gate consists of a 
double-acting hydraulic cylinder, with piston and steel 
iston- acting on a crosshead and connecting-rod 
attached to the gate. The crosshead is of steel, and 
fitted with keeps and forged-steel gymbal, so that the 
rod is free to move either horizontally or vertically. 
The connecting-rod is of forged iron, with keeps and 
straps for attachment to the lever on the top of the 
gate. This lever is introduced in order to reduce to 
a minimum the thrust on the hollow quoin due to 
the action of the hydraulic cylinder, and is ry to 
its inner end to a —— plate 5in. thick bolted 
to the anchor block, while at the end it is connected to 


cuening and closing the 


All| the gate. The crosshead on the end of the piston-rod to 


move between steel guides. These guides are attached at 
one end to the cylinder and at the other to a bracket 
attached to the cylinder by tie-bolts. The working valves 
are of gun-metal actuated by a lever and stop valves to 
be fitted in addition to the working valve. The cover- 
ing for the machine chambers to be either of cast-iron 
chequered plates or ribbed-steel plates as preferred, and 
suitable beams to be provided for carrying the covering 
plates. 








ANNEALING FURNACE FOR ALUMINIUM. 
In publishing Mr. Ristori’s paper on the manufac- 
ture of aluminium, in our issue of 4 29 last, we were 
unable at the time to find room for the di 8 
illustrating the type of annealing furnace employed 
to soften the metal hardened by rolling and hammer- 
ing. We now publish these diagrams on this page, 
Figs. 1 to 4. It will be seen that the annealing 
chamber is a muffle heated entirely from the outside, 
the gases from the furnace not being permitted to 
come in contact with the metal to be heated, The 
largest of the furnaces used measures 7} ft. by 14 ft. 
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FOOTBRIDGE OVER THE RIVER g y a ee 


GUADALQUIVER. 


WE illustrate on page 283 a bridge recently erected 
over the River Guadalquiver, at Seville, Spain, and de- 
signed for carrying the water pipes and foot passengers, 
the expense being defrayed in equal parts by the 
municipality and the watervvorkscompany. The bridge 
consists of three 70-metre spans over the main stream, 
and six 12-metre spans for crossing the foreshore, five 
on the left bank and one on the opposite bank of the 
river. 

The bridge girders are of steel throughout, carried 
on cast-iron wr and screw piles, the design of the 
main girders being in the first place that of Sir William 
Anderson, K.C.B., F.R.S., M. Inst. C.E , the details 
of the whole being worked out in Seville under the 
direction of Mr. C. A. Friend, M. Inst.C.E. The work 
was contracted for with the ‘‘ Talleres de Zorroza,” in 
Bilbao, and has occupied 21 months in building, con- 
siderable time having been lost in the spring of 1897 
on account of the third pier being carried away while 
in construction by a flood in January of that year. 
The work has been carried out under the joint in- 





and Mr. Friend, on behalf of the waterworks company, 


A. M. Inst. C.E.; whilst the work was inspected, on 
behalf of the municipality, by Don Alfonse Escotar 
and Dun Juan Zafra, both of them members of the 
State corps of ‘‘Caminos, Canales y Puertos.” 








PARK ROW BUILDING, NEW YORK. 

In our article on page 200 ante, we gave a descrip- 
tion of the lower lengths, of column P 2, in the Park 
Row Building, from the basement level up to floor 16, 
and we then promised that in a future article we would 
continue the description of the column up to the roof 
level. This promise we now fulfil, and in Figs. 82, 83, 
84 to 136, on the present and opposite pages, will be 
seen the different lengths to which we refer. It will 
be noticed that they are all constructed on the same 
principle as the lower lengths, described on page 200, 
ante, but are of course lighter in section, on account 
of the decreasing load upon them the nearer they 
approach the roof. The different lengths are joined 
together as described on page 200 ante, namely, by 





whose consulting engineer is Mr. T. Perceval Wilson, | 


|as by ~— which form a flange at the end of each 








length. The floor-girders are fixed to the columns, as 
before described, and give them the side stiffness they 
require. : : 
The roof over the 25th storey is flat, and is 
composed of concrete carried on a framework of rolled 
beams. The concrete is covered with five alternate 
layers of hot asphalt or plastic slate, as well as ~~ 
layers of moisture-proof paper. There are two = 
tanks provided in the building, one on the roof po 
the other in the cellar. They are each of ye 
gallons capacity, 14 ft. in diameter, and 9 ft. hey 
and are made out of ;°; in. steel plates, with a 4 a 
4 in. stiffening band round the upper edge. e 
tank in the roof is blocked up 15 ft. above the — 
The roof over the 27th storey is formed by ang! * 
iron trusses, 6 ft. apart, on which rest purlins spac 4 
124 in. from centre to centre, which are strong -“ 
to carry safely a load of 100 lb. per square foot. sd 
walls of this part are formed of vertical oe, = 
space between which is filled in with terra-co “ 
The roofs of the turrets and lanterns are of tees an 
angles, and the turrets have a metal covering. 























Serr. 2, 1898.] 


ENGINEERING. 


291 
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: There is a smoke-stack which runs from the bottom 
0 the top of the building. It is made in sections one 
storey high, the sections being riveted to ether | 
with expansion joints at every third and fourth 
oz. Each section of the chimney is supported 
get on the floor-beams belonging to its section. 
ol made of steel plates gin. thick for the first 
t., then sin. for the next 100 ft., and } in. for 

7 remainder. j 
e elevator plant in such a building as we have 
ay a must, of course, be amply sufficient to meet 
» reegaony which are made upon it, for on its 
ak : and safe working depends the success of the 
quic es If means were lacking for the safe, 
lie of ~ comfortable carrying of passengers to the 
buildin ese structures, it is pretty certain that the 
fete 2 Abcmteay would Aad have been called 
; lor we may safely say that no people, 
day — of all Americans, would on to walk eouey 
os dell = — times a day, up the hundreds of steps 
geen ead to their rooms or offices. As stated 
in. the me of July 8th, there are ten elevators 
ark Row Building, and the plant has been 
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tested by loading each car with 3000 Ib. live load, 
and then giving each car 200 full trips up and down 
during ten hours, running all the while at regular 
intervals. One elevator is used for carrying luggage 
and safes, and it has the front and sides removable. 
Its platform is designed to carry a load of 8000 lb. 
The power for the elevators is derived from three 
Worthington pumps, while there is a special duplex 
pump for the luggage elevator when lifting heavy loads 
such as safes. 

With regard to the quality of the steel used in the 
constructional part of the building, it will no doubt be 
interesting to engineers to know what tests were 
employed in order to secure good material, and what 
units stresses were used in the calculation of the 
strength of the various members of the structure. 
We therefore give some of the conditions laid down 
by the engineer, Mr. Nathaniel Roberts, who is 
responsible for that part of the undertaking. 

All beams, rods, girders, angles, tees, and channels, 
all built-up sections, and all cantilevers and columns, 
are of medium steel, with an iltimate tensile strength 
of not less than 60,000 1b. per square inch, and not 
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more than 68,000 lb. per square inch, the elastic 
limit being half the ultimate strength ; the minimum 
elongation allowed was 20 per cent. in a length 
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of 8 in., and the minimum reduction of area at frac- 
ture 40 per cent. The metal was required to bend 
cold 180 deg., to a diameter equal to the thickness of 
the test piece, without a crack or flaw on the outside 
of the bent portion. The smoke-flue and all its con- 
nections are of mild steel. No variation of more 
than 2} per cent. in weight or cross section of any 
material was allowed. The specifications required 
that all the abutting surfaces of compression mem- 
bers should be planed, and all finished surfaces be 
protected with a coating of white lead and tallow, 
and that all surfaces that would be inaccessible after 
assembling should be thoroughly cleaned and well 
painted with three coats of best red-lead paint and 
oil, or asphaltic or graphite paint, before they were 
assembled. The entire structural work of cast-iron, 
wrought-iron, and steel had to be cleaned, dried, and 
painted with two coats of paint, while three coats 
were required on all portions which would be sur- 
rounded by masonry. 

The rivets are generally #in. and j in. diameter, and 
the pitch had not to exceed 6in., nor 16 times the 
thickness of the thinnest plate, nor be less than three 
times the diameter of the rivet. The distance from 
the centre of the rivet-holes to the edge of the piece 
had not to be less than 1} in., except in bars less than 
24 in. wide ; when possible it had to be at least twice 
the diameter of the rivet. The rivets were machine- 
closed wherever it was possible, and the heads have 
a height of at least 0.6 of the diameter of the body. 
Where rivet-holes were punched the diameter of the 
punch had not to exceed the diameter of the hole by 
more than 7; in., and all the holes had to be clean. 
The use of the drift pin was not allowed, except to 
bring together the several parts of one member, and 
even then special care was exercised in order that 
damage should not be done to the metal round the 
holes. 

The unit stresses used by Mr. Roberts in calculating 
the strength of the various steel members were as 
follows : 

Working Loads, 
Tension and compres- 
sion ; spk ... 12,000 lb. per square inch 
12,000 
Compression in columns 1+ 2 tb. persq. in. 
36,000 x r? 
7,500 lb. per square inch 
000 





Shear in plates ... 
»,  fivets ... 
Bearing value (d x 1) 


Where 
l 


r 
d 
t 


” 


"15,000 


” 
unsupported length of column in inches. 
least radius of gyration in inches. 


diameter of rivet in inches, 
thickness of plate in inches. 


The wind pressure was taken at 30 lb. per square 
foot, and was assumed to act on the whole of one side 
of the building. 

In conclusion, we may state that the estimated cost 
of the building was about 400,000/. 





CAMPBELL PORTABLE OIL ENGINE. 
Tue illustrations given on page 298 show a new 
design of portable oil engine made by the Campbell 
Gas Engine Company, Limited, Kingston, Halifax. 
The same design is utilised for several sizes, but the 
illustrations are those of the 20-brake horse-power 
size. The objects aimed at in designing of the new 
engine were (1) reduction of weight; (2) low centre 
of gravity ; (3) better cooling of water supply ; and 
(4) an arrangement of governing without belts. 
As to the first point, the truck is made up of 
two steel channels; the front portion being covered 
in to serve as atank for the water. The back axle 
is riveted by light plates to the channels. The cy- 
linder is bolted direct to the channel flanges, and the 
crankshaft is carried on two substantial pedestals, 
which are also bolted to the channel flanges. Stiffen- 
ing tees and angles are riveted inside and outside to 
give rigidity. By adopting this method of construc- 
tion, considerable reduction in weight has been 
achieved, so that for the 20-brake horse-power size the 
weight complete and in full working order is only 4} 
tons. As to the second »oint, the centre of gravity 
has been kept lower than usual by arranging the cy- 
linder between the steel channels, the line of the engine 
being only about 24 in. above the top of the girders. 
The quantity of water carried in the truck is approxi- 
mately 40 Ss this is pumped round the cylinder 
jacket, and then led to a cooler fixed on the front end 
of the truck. The cooling is effected by a powerful 
current of cold air being caused to traverse a series of 
trays, over which the heated water falls in spray. 
The current of air is caused by the exhaust gases 
creating a partial vacuum in the cooler. 

The governor is driven direct from the crankshaft 
by skew gear wheels with machine-cut teeth. This 
arrangement is preferred, as being less affected b 
bad weather than previous designs. The valve gear- 
ing and method of vaporising the oil is the same as 
that used in the ordinary types of the ‘‘ Campbell ” 


Y | the fires and raises the heat to 120 or 130 deg. Fahr., (whic 








engine. The moving parts of the engine are balanced 
as nearly as possible by weights fixed rigidly to the 
crank webs, while the crankpin is automatically lubri- 
cated when the engine is at work. 








WATER SOFTENING. 
To THE EpitTor or ENGINEERING. 

S1r,—I have been much interested in Mr. Archbutt’s 

per, ‘‘Softeningof Water,” read before the Institution of 
seller Engineers, and published in your number of 
August 5; and as I have had a considerable experience 
in the treatment of feed water for boilers, perhaps it 
might interest that gentleman, or some of your numerous 
readers, if I give you a description of what I have done 
here, which is one of the largest concerns in Spain. 

We receive 350,000 gallons of town water every 24 
hours, direct from the main pipe which passes our works ; 
of this we use 48,000 gallons per day of 12 hours, for our 
steam boilers. : . 

When I came here 12 years ago, one of my difficulties 
was the hard water. It was especially troublesome in 
the Green’s economisers, the pipes quickly got choked 
and one or other had to be shut off every 12 months for 
cleaning, &c. Every practical man knows that when 
economiser pipes get choked up with a hard incrustation, 
it means baring them out, which is somewhat tedious, 
without reckoning the expense. Again, a very hard in- 
crustation formed in the boilers, and especially round the 
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flues and the conical circulating watertubes, about } inch 
thick, which could not be removed without the usual 
chipping or hammering. 

n analysis of the water showed that it contained a 
ood deal of carbonate of lime or carbonate of magnesia. 
o I put down one of the usual reagents in a tank 6 ft. by 

6 ft. by 3 ft. and connected it direct to the suction side of 
feed pumps, having a cock between tank and pumps which 
was adjusted that the liquid was all consumed in the 12 
hours. And it was with considerable satisfaction that I 
noticed the beneficial results each time a boiler was shut 
down for cleaning ; thejincrustation gradually a, 
and instead along the bottom a mud formation which was 
easily removed. I used the blow-off cocks freely early in 
the morning and late in the evening and so things went 
along merrily five or six months, then I noted my fore- 
man boiler overlooker began to be very fussy. ‘‘What’s the 
matter, Antonio?” ‘‘Can’t keep up the water in boilers 
sir.” ‘Well, run your stand-by plant ;” and I had the feed 
pumps disconnected for general overhaul. But I was not 
prepared to find the valve boxes and suction pipes agen 
choked ; the former had a lining at least 1 in. thick, and 
the delivery side of the pipes coated about 4 in. right up 
to No. 1 economiser, then as the temperature of the water 
rose the incrustation gradually lessened and at 150 deg. 
Fahr. Sy rae 

I took the hint from this experience, and prepared the 
following arrangement to mix the reagent with the 
heated feed water, which has turned out quite a success 
and has been at work eight years. 

I enclose a rough-sketch end view in part section, and 
which I hope will assist your readers to understand its 
working. 

A is an old Lancashire boiler 30 she, 7 ft., which I 
reset with er flues and turned practically into a refuse 
destructor. e have a good deal of refuse and rubbish 
which we burn sometimes alone, at others mixed with 
coal. Bisa large water tank mounted on A; Cis the 
water supply pipe, coupled direct to the branch main ; 
Dcommon plug cock with float; E small tank mounted 
on B, containing the 12-hours’ reagent, &c.; F small 
regulating tap ; G large open steam pipe which passes 
through roof of boiler house; H H two connections for 
feed pumps; I mud drum with large blow-off. 

The operation is as follows: 4.30 A.M., the man beats u 


is maintained all day) ready for the general start a little 
before 6 A.M. 
When the feed pumps H H start work, the float opens 





the cock D, and % yo the flow of water through pipe 
C, the small tank H | already charged with the re. 
agent. Cock F is opened just sufficient to run all the 
liquor out in the 12 hours. 

Of course there is a considerable amount of precipitant 
which has to be removed every two months, and we take 
two days at the end of a week for this purpose. 

In conclusion, I — I have made myself understood : 
if not, I willbe most happy to explain any point through 
your valuable journal. __ 

Iam Sir, yours faithfully, 
’ EpMuND CrawsuHaw, 

Malaga, Spain, August 19, 1898. 








RAILWAY UNPUNCTUALITY. 
To THE EDITOR OF ENGINEERING. 

Sir,—In reply to Mr. Acworth, page 273, I have already, 

age 24, given the exact words used by the late Lord 

hief-Justice with reference to the Eaethores case, 

The words are a quotation, and are copied from my 
notes taken at the time. The same judge did use the 
same words on three occasions, but placed in a slightly 
as sig order. 4 — on 

our correspondent ‘‘M. Inst. C.E.,” page 273, is pro- 
bably not aware that the Midland train ee: at St. ak se 
has time allowed to make a special stop at Luton when 
necessary, to set down passengers from Glasgow. When 
this stop is not made, it follows that five minutes are 
easily saved. 

There is no mechanical reason whatever why the Mid. 
land trains should not run through from Leicester to 
London, 99 miles 7 chains, in 99 minutes; the engines 
can do it, but much extra coal would be used. The 
passengers do not appear to ask or desire to perform the 
journey in less than 114 minutes ; and no doubt the traffic 
department have come to the conclusion that to take off 
15 minutes would not pay. 

When the new lines now under construction at Kentish 
Town and near Manchester are opened for traffic, a very 
large number of ‘‘ signal” delays will be entirely avoided, 

Yours faithfully, 
CLEMENT E. Srretron. 
Leicester, August 29. 





To THE Epitor or ENGINEERING. 

Sir,—Mr. Clement E. Stretton again returns to the 
charge (page 242) on the subject of Rule 145a, and falls 
foul of me for not giving him the name of any railway 
company which insists on its drivers making up time on 
the run. I told him I had knowledge of six at least 
where it was the rule, and I purposely refrained from 
giving names for the very reason given by Mr. Stretton 
when he says, ‘‘I ask for the name of one line, in order 
that I can have the matter fully investigated.” I have 
no intention of helping Mr. Stretton to worry my friends, 
the officers of some leading railways, by giving him my 
authority as a peg on which to hang a perfectly futile, 
if not impertinent (and certainly uncalled-for) “ full 
investigation ;” an inquisition, let us note, by an outsider 
into rules drawn up by themselves for the conduct of 
their own business, and in the interpretation of which, I 
can warn Mr. Stretton beforehand, these companies 
intend to allow no interference. But if Mr. Stretton 
will not take my word for it, why need he pay attention 
tome? In any case, he can soon find out for himself, if 
he will observe, that time is made up in running in 
hundreds of instances daily all over the two kingdoms. 

If ‘‘the present engines can do the work that is required 
of them,” then why the excessive use of pilots and the 
constant duplication of trains, to avoid loss of time in 
running with loads which in America and on the Conti- 
nent would be easily handled by one locomotive? And 
why, again, do our engines show such poor statistics in 
economy of working, in spite of superior coal? We us 
to be able to boast of speed, punctuality, and the making 
up of lost time as against weight of coaches hauled (the 
boast of other countries); but now we must lower our 
flag (pro. tem., I hope) on all these four essentials to our 
friends of France and the United States. 

Your correspondent Mr. Boughey Burgess touches an 
important point (on page 242) where he refers to the less 
tractive effort due to the use of central couplers and the 
abolition of our side buffers, the only use (?) of the latter 
being to throw a tly increased burden on the loco- 
motive at curves. Now that the Gould central coupler 
has been adopted by the east coast companies (North- 
Eastern Railway, Great Northern Railway, and North 
British Railway) for their joint stock, and the South- 
Eastern Railway, Great Northern Railway, and Great 
Central Railway, one hopes for a jual extinction of 
side buffers in favour of a more mechanically sensible and 
far safer and stronger system. = 

‘A Reader” (page 273) informs us that: ‘All the 
Caledonian Railway express locomotives have over 1500 
square feet ” [of heating surface]. This is the way loose 
history is made. Asa matter of fact, none of the Cale- 
donian Railway locomotives have ‘‘over 1500 square 
feet ;” 15 have just 1500, and 16 have 1403, but the = 
majority have 1200 or under. Indeed, one might say the 
latter figure and ‘‘or under” is the phrase to descr 
British heating surface by. : 

In a former letter to you, the printer (to whom no 
blame, as my fist is bad) made me say it was time we oats 
up our “odd” ways, and studied the economical res 
obtained in the other countries, &c. What I wrote was 
old” ways. . . aa 

remain, yours truly, 

NORMAN D. MacponatD. 


Edinburgh, August 29, 1898. 


To THE EpitToR OF ENGINEERING. md 
Srr,—I can corroborate the statement of your cor 
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OO 
ndent ‘‘M. Inst. C.E.” as to the general late arrival of 
Rridland trains at the London terminus. ‘ 

During the present_year I have made seven journeys 
from Manchester or Sheffield to St. Pancras, and the 
trains have arrived respectively 7, 14, 8, 5, 9, 23 and 20 
minutes late, an average loss of over 12 minutes on very 

te timing. 
“pene on the other northern lines has been 
altogether different, and 1 also am. looking forward to the 
opening of the Great Central line in the expectation of an 
improved state of affairs. 


Yours manne. 
August 29, 1898. <3. B 








SOUTH KENSINGTON CATALOGUING. 
To THE EprrorR oF ENGINEERING. 

Smr,—A good story as told of an army sergeant, put 

incharge of a library, who catalogued as follows: 
Mill ‘‘ On Liberty,” 
Ditto ‘On the Floss.” 

I always looked on this as ‘‘ only a story, ” but after the 
delightful instances you give in your issue of the 19th 
ult., of South Kensington cataloguing, I am inclined to 
think this sergeant must at one time have served under 
General Donnelly or his cousin. 

Yours, a 


Glasgow, August 29, 1898, ETA. 








THE SUMMER TRAIN IMPROVEMENTS. 
To THE EpITOoR oF ENGINEERING. 

Sir,—Mr. Kennatt Bayley, in your issue of last week, 
calls attention to the three excellent trains run by the 
Great Southern and Western Railway of Ireland, which 
are booked (in the public time-tables) to run for over 
100 miles without a stop. These runs were purposely 
omitted from the list of long non-stopping trains for the 
reason stated by your correspondent, namely, that the 
engines are obliged to stop for water. For asomewhat 
similar reason f also purposely omitted several very 
creditable trains run by the Caledonian Railway, which, 
though timed to run without a stop in the public time- 
tables are booked to stop at Carstairs or Strawfrank 
Junction for the purpose of dividing up the train. 

These are as follows : 
Carlisle, dep. 5.45 a.m., to Glasgow-Edinburgh-Aberdeen. 

- 4,23 p.m. es 


” ” 


” 


8.20 


” ” ”” 
I an, Sir, yours faithfully, 
THE WRITER OF THE ARTICLE. 


” 





‘‘COMMON ERRORS IN IRON BRIDGE 
DESIGN.” 
To THE EprTor Or ENGINEERING. 

Sir,—Allow me to most heartily thank you for the full 
and appreciative criticism you have, in your issue of 
June 17, accorded my book on the above subject ; and to 
add afew comments upon the history of the work, and 
the minor points upon which we are not quite in agree- 
ment, though I trust very far from being altogether at 
variance. 

When, some 30 years ago, I completed my career as a 
university student, and endeavoured to gain an entrance 
into the engineering profession, I was met with the most 
extraordinary opposition from the leading Government 
engineers, who dominated and controlled all important 
engineering work in this much-governed colony. These 
gentlemen, who were of the highest respectability and the 
greatest influence, and in almost every case full members 
of the Institution of Civil Engineers of London, assured 
me most emphatically that my laboriously acquired 
scientific knowledge was utterly useless for engineering 
purposes, and that experience and practice were the only 
guides ; and pointed to theirown works, principally bridges, 
as examples of real practical engineering as contrasted 
with the “ mere theory” of the University. I naturally 

ve my attention to the structures in question, and 
ound them to be endlessly at variance with the propor- 
tions that my calculations required. Some were safe 
but not economical, either in material or workmanship. 
Others were, as it seemed, to me dangerously weak and 
likely to lead sooner or later to appalling disasters. Thus 
Twas on the horns of a most dreadful dilemma. Either 
the scientific principles taught at the University were a 
delusion of the most dangerous kind, or the most ex- 
perienced and most a engineers in the country 
Were utterly ignorant of the very first principles of their 
work, To satisfy myself on this vital question I made 
models, first of card united by gum, and afterwards of 
— riveted together, and tested them carefully to 

aration. _In every case the experiment proved 
the substantial truth of the University teaching. I 

en tried to get the brid improved, but was 
met with endless rebuffs, y experiments were un- 
reliable, my models mere toys, I was told. I was 
an impertinent interferer, a mere amateur not worth 
eng with. At last, however, a bridge was built to 
enh en of two of my students, which embodied my 
th ing (for by this time I had obtained a lectureship in 

© University). This bridge was promptly condemned 
y Government engineers, and ahenet 

alteration my calculatio: j 

half as strong as re hy ms showed that it was just 


: What 
my reputation? 7 at was I to do now to save 


tie Of Oho eed appealed to the Council of the Institu- 
~ Ae ivil Engineers, and begged them to aid me in 
e ing some of the worst structures strengthened, but 
ey would have nothing todo with me. hey told me 
a8 “hot an engineer,” and declined to listen. Thus 


my position was pitiable, indeed. How: i 
) Z ever, owin 
partly to the death or retirement of some of my 2 sete. 


at great cost. | tes 


who had attended my lectures, a gradual - took 
place in my favour. me of the worst of the old bridges 
were closed or strengthened, and the newer bridges were 
constructed on more scientific lines; and at the present 
time I feel that my reputation and teaching has been 
vindicated, and that as in years past I had the trials, 
I now enjoy the rewards of the reformer. 

The examples given in my book represent a few typical 
cases. They, however, are far from showing all, or even 
the worst, of the bridges I attacked. The worst of all 
.was a footbridge, in a park of great public resort, 44 ft. 
wide and 113 ft. span, over a deep river, in which the 
bottom chord of the iron lattice girder was stressed to 
18 tons per square inch underacrowd. Most fortunately, 
a flood of extraordinary magnitude came down and re- 
moved this awful structure without loss of life. This was 
erected by an eminent member of the Institution of Civil 
Engineers. 

Now, as to our points of difference. First, you say TI am 
not up-to-date in objecting to redundant bars. All I can 
say is, first, that I have very rarely seen a case in 
which a non-redundant arrangement would not have 
answered the i ag equally well; “perg * that as 
far as my knowledge goes redundancy is less frequently 
met with in late practice than in that of former years 

compare, for example, the approach viaducts of the 

orth Bridge with the Charing Cross Railway Bridge) ; 
third, that I cannot admit that a stress varying from 5 to 
10 tons is worse than one varying from 0 to 5 tons. The 
classical researches of Wohler and Spengentaee, that 
constitute the basis of all modern design, tell a very dif- 
ferent story ; and, fourth, that while I admit that the 
extreme plasticity of good structural steel may save defec- 
tive designs from destruction, for my own part I greatly 
prefer a structure in which no part is stressed Goonl 
its elastic limit to one in which some are. 

The other point on which you criticise me is for not 
sufficiently emphasising the necessity of rigidity in small- 
span railway bridges. Now, I agree thoroughly with 
you as to the necessity of such rigidity, and have never 
omitted to mention it in my lectures. Want of it, how- 
ever, does not happen to be one of the “‘common errors” 
in the bridges coming under my notice. Small-span railway 
bridges exist by dozens in and around Melbourne, but they 
are invariably substantial plate girders, usually of liberal 
depth, and, consequently, amply stiff. 

n —ae permit me to add that I have, since 
writing the book, followed up my researches into secon- 
dary stress, with results that may be of interest. I have 
found, for example, that in a girder of the Charin 
Cross type, the verticals are alternately in tension an 
compression; that in girders of the. X or double triangula- 
tion type, a very massive end pillar tends to relieve the 
secondary stress in both chords and web members. Had 
I known this before, I should have somewhat modified my 
remarks on the end pillars. That in X girders with an 
odd number of panels the secondary stresses react in a 
peculiar and undesirable way on the primary stresses, 
and, therefore, girders with an even number of panels are 
preferable. That in the N girder, on the contrary, an 
odd number of panels tends to reduce secondary stress. I 
hope shortly to publish this work in a fuller form and 
with experimental verification. Further, certain small 
anomalies in my earlier experiments, in which the good 
girders were never quite as good or the bad ones quite 
as bad as calculation led me to anticipate, are now clearly 
accounted for by the action of secondary stress ; as is also 
the mode of fracture. 

Again thanking you, 

I remain, yours, &c., 
: W. C. Kernor. 

The University of Melbourne, July 21, 1898. 

[Professor Kernot has evidently done good service to 
Australian bridge design in pointing out the ignorance or 
carelessness of the engineers who too frequently undertook 
the work in the early — of the soe e is, how- 
ever, in error in giving, if we understand him correctly, 
the approach viaducts at the Forth — as examples 
of non-redundant structures, since the web members here 
are of the double intersection type. The conditions under 
which it may be advisable to use superfluous bars aré 
clearly stated in our review. As to the question of range 
of stress, Professor Kernot has evidently misread our 
article, as his opinion in this matter is identical with that 
there stated.—Ep. E.] 








ENDURANCE OF SOLID-DRAWN STEEL 
TUBES. 
To THE EpiTor OF ENGINEERING. 

Srr,—We note, on page 261 of your issue of the 26th 
ult., that you publish a Table of Endurance Tests of 
Solid-Drawn Steel Tubes. This was in connection with 
a paper upon ‘‘Seamless Tubes,” read by Messrs. P. C. 
be and P. J. Fickenger. 

ou mention that the author has described our process, 
and in the Table you give results of tubes marked by the 
letter M, which from your foot-note means tubes made 
by the Mannesmann process ; the result is not favourable 
to these tubes, and we should like, as an explanation, 
that = would publish the following, viz.: 

1. That we have never supplied any tubing for this 

t 


2. That we have not been consulted as to the publica- 
tion of the results. 

3. That in fairness to ourselves we would state that 
these tubes have not been made by the Mannesmann 
process in our works here to our knowledge. 

There are other two firms making Mannesmann tubes 
outside Great Britain, and we would like your readers to 
bear in mind that these tubes which have been tested 
are not necessarily the product of our works. 


by Messrs. Kirkaldy and Sons, which, we think, will 
ent to practical engineers. ; 4 
e trust you will see your way to publish this at the 
foot of our letter, and thanking you in anticipation, 
We are, Sir, — faithfully, 
The Mannesmann Tube Company, Limited, 
and Reduced, 
H. G. Wapnim, Manager. 
The Mannesmann Tube Company, Limited, 
Landore, August 31, 1898. 


Results of Experiments by Kirkaldy and at the Company’s 
Works, Landore, on Tensile Strength and Elasticity of 
Strips Cut from the Finished Tube of the Mannesmann 
Tube Company's Manufacture. 

















bi | | 
Number Per Cent. of Per Cent. of _—— 
Class of Tube. of Contraction} Elongation | ‘tong per 
| Sample. | in Area. in 8 In. 8 ‘4% 
| q. In. 
a: fs 28.0 24.75* 
| S. | 8 27.5 24.91* 
1. Boiler tubes + | 3 | 44.6 30.6 24 13* 
4 | 56.5 30.0 24.42* 
5 | 60.16 27.812 | 24.23" 
All about 13 carbon. 
2. Mannesmann : | poe | = ao 
team tubes : | ’ . 
“ 8 | 96.0).-¢ | 288 30.1t 
' 











* All our own tests. + Kirkaldy’s tests. 
Expanding Tests. 
Were carried out by driving a conical mandril into the tube 
(cold) when the shell expanded to an increase of 69 per cent. of 
the original periphery before splitting. 


Bursting Tests, 
A tube .984 in. o/d by 0.083 in. thickness of shell burst at a 
pressure of 3.34 tons to a strain of 44.656 tons per square inch. 
A tube 1.015 in. o/d by 0.039 in. thickness of shell burst ata 
pressure of 3.68 tons to a strain of 42.801 tons per square inch. 
A tube of 1.015 in. 0/d by 0.089 in. thickness of shell burst at a 
pressure of 4.14 tons to a strain of 48.111 tons per square inch. 


Flanging Tests. 


The ends of the tubes were hammered out cold with the nose of 
a hammer to a bell-mouth shape, and afterwards drawn out until 
in the form of a flat plate without fracture. 

It should be borne in mind that the foregoing tests were made 
with tubes in a cold state, and notwithstanding its high auctility 
the material in the tubes was still a strong steel. 


Tension. 


A tube of 1.04 in. e/d by 0.089 in. thickness of wall, bore 
9700 lb., or 36,595 tons per square inch, 

A tube of 1.0004 in. e/d by 0.039 in. thickness of wall, bore 
9810 lb., or 36.979 tons per square inch, 

A tube of 1.063 in. e/d by 0.059 in. thickness of wall, bore 
15,210 lb., or 36.723 tons per square inch. 

A tube of 1.063 in. e/d by 0.059 in. thickness of wall, bore 
15,873 lb., or 38.322 tons per square inch. 

Strips cut from the tube wall, and reduced to 10 millimetres 
(0.394 in.) wide, gave a mean tensile strain as follows : 

For tube of 3.5 millimetres (0.138 iu.), 60.3 kilogrammes per 
square millimetre (38.578 tons per square inch), 

For tube of 1.0 millimetre (0.089 in.), 568 kilogrammes per 
square millimetre (36.339 tons per square inch). 





Riga.—A company is in course of organisation for 
establishing and conducting steel and mechanical works at 
Riga. The capital has been fixed in the first instance at 
650,000 roubles. 





Water Suppy 1n Dersysutre.—The health committee 
of the Derbyshire County Council is in communication 
with the borough of pore see the subject of the water 
supply of that town. me other local bodies have 
obtained permission from the Duke of Devonshire to 
survey his land and the watershed of the Derwent. A 
conference of representatives of district councils upon 
the subject is to be held at Derby, September 19. 





CATALOGUES.—We have received from Messrs. Webster 
and Bennett, of the Atlas Works, Coventry, a copy of 
their new illustrated price list of machine tools. Of these 
a very large number are described, including many special 
tools of original design for the production of cycle parts, 
and similar repeat work. The tools built by the firm 
include milling machines, turret lathes, brass finishing 
and engineers’ lathes, drilling machines and grinding 
machines, whilst a separate section of the catalogue is 
devoted to American machinery, for which the firm is 
agent. ‘ The printing and general get up of the catalogue’ 
are excellent.—Messrs. W. Abell, Limited, of the Brook- 
street Ironworks, Derby, have sent us a copy of their new 
wheel list, containing pieces of spur and bevel-wheel 
castings. 





Butt’s Metat 4nd Metior Company.—Under this 
title a prospectus has been issued for the formation of a 
company, with 25,000/. capital, to manufacture the alloys 
known as Bull’s metal and melloid, under the patents of 
Mr. J. C. Bull. The former is well and favourably known 
as a material for ships’ propellers, and it is stated that 
vessels representing 100,000 tons are fitted with Bull’s 
metal screws ; it is also employed for rams, pump rods, 
valve spindles, &c. Melloid is a copper-tin alloy for 
which special advantages are claimed for a variety of pur- 

especially for firebox stays and the tubes of water- 
tube boilers. ‘Tests conducted by Mr. W. H. Stanger, of 
Westminster, Professor Goodman, of Yorkshire College, 
and others, shows that it possesses a breaking strain 
ranging from 43 tons to 20 tons per square inch, accordin 
to the hardness of the alloy, an extension of from 6. 








Opponents, and partly to the 


growing influence of men 


We inclose a Table of results obtained from our tubes 


per cent. to about 50 per cent. on a 4-in. test-piece. 
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BROWN’S STEAM CARRIAGE. 


THE accompanying illustration shows the any 
design of a steam carriage designed by Mr. W. H. 
Brown, Beechcroft, Devizes. The machinery, it will be 
seen, is all inclosed and in the rear of the machine, so 
that noise or odour from the machinery does not 
affect the passengers. The method of seating is, of 
course, intended for a private carriage, and it enables 
the driver to get a good view of the road. 

The framing is of best angle-steel 24 in. by 2} in. by 
Zin. The boiler is of the vertical multitubular type, 
having about 32 square feet of heating surface, and 
works at a pressure from 150 to 200 lb. per square 
inch. The boiler is fired with oil, and steam can be 
raised to 150 lb. in 18 minutes after lighting, from all 
cold. The engine is a double-cylinder one, with 
cylinders 2h-in. bore by 3-in. stroke, with link- 
motion reversing gear, and when the carriage is 
started it cuts offat about § of the stroke. The engine 
runs 312 revolutions per minute to drive the car 12 
miles per hour on the fast speed. Two speeds are 
fitted, and although perhaps more might give a 
higher —- speed, the designer thinks it would not 
compensate for the extra weight and complication. 
The engine drives direct through the two-speed gear 
on to the jack-in-the-box gear, which transmits the 
power through pitch wheels and chains to the road 
wheels. The road wheels are of wood fitted with 
rubber tyres. The car is fitted with two powerful 
band brakes and two tyre brakes, besides which the 
reversing gear forms a powerful emergency brake. 
The oil tank holds about 12 gallons of oil, and the 
supply of water is equal to a run of 18 or 20 miles on 
an average road ; on a hilly road water would have to 
be taken up oftener. The working cost of the car is 
said to be about one penny per mile. 








BARBETTE CARRIAGE FOR THE U.S. 
10-INCH BREECHLOADING RIFLE. 


Tus carriage, which is illustrated on the opposite 
page, is composed of a lower roller path or base 
ring which rests on concrete or masonry foundation 
of a chassis and racer, or upper roller path, and of 
a top carriage. It is designed to support a 30-ton 
10-in. breechloading rifle when mounted in barbette 
positions. The piece is supported by trunnions rest- 
ing in beds and are held there by cap squares which 
fit in undercut recesses and are bolted to the to 
carriage. This top carriage is mainly of cast steel. 
Its cheeks are connected by a transom dished in the 
rear to allow the gun to be elevated to its greatest 
amount, 15 deg. 

The recoil is checked by two hydraulic cylinders, 
one in each cheek. These are cast in the top carriage 
and then machined on their inner surfaces so as to fit 
the piston heads. 

In each cylinder are bolted two throttling bars, 
located on opposite sides of the cylinders where the 
horizontal planes through the axes of the cylinders cut 
the inner surfaces. These bars are uniform in width 
but vary in depth, the latter being the least at the 
rear ends of the cylinders and greatest at the front 
ends. The piston heads are slotted to receive the 
ae bars. The cylinders are filled with neutral 
oil, which, during recoil, is forced through the aper- 
tures in the piston heads from the front to the rear 
ends of cylinders, and the change in profile of the 
throttling bars, so varies the apertures as to increase 
the resistance to recoil as the velocity decreases. 

The cylinders are filled through holes at the front 
and rear ends, while a cored hole connecting the ends 
equalises the — during recoil. 

In the heads of the pistons are recesses into which 
fit projections on the rear heads of the cylinders, thus 
—— for the checking of the counter recoil. The 
ront ends of the cylinders are closed by stufting- 
boxes, through which the piston-rods pass, and then 
are bolted to projections on the front of the chassis. 
These projections answer a double purpose, being also 
designed to support the gun shield. An [_ on the 
bearing surface of the top carriage embraces the rail 
of the chassis, and prevents any tendency to jump. 
Bronze bearing strips between the bearing surfaces 
prevent the burnishing of the steel. 

The chassis is of cast steel. The rails are inclined 
4 deg. to the horizontal, so the piece, after recoil, re- 
turns in battery by gravity. In each chassis are counter- 
sunk ten steel rollers which revolve on trunnions. 

The chassis is fitted between lugs on the upper 
roller path, and is securely bolted to the latter. qr is 
roller path is also of cast steel with a pintle which fits 
over a pintle cylinder in the lower roller path. Clips 
bolted on the upper roller path engage flanges on the 
lower roller path and prevent jump. The lower roller 
—_ or base ring, is of cast iron, and is bolted to the 

8 by 32 2-in. bolts. 

Between the two roller paths is a live roller ring of 
20 conical forged-steel rollers, held at equal intervals 
from each other by wrought-iron distance rings, which 
receive the trunnions of the rollers. Cast-iron 











BROWN’S STEAM CARRIAGE. 











separators bolted to the distance rings hold the latter 
concentrically. 

Flanges on the inner ends of the rollers project above 
and below the roller paths, and hold the latter in 

lace. 

' The Elevating and Traversing Mechanism.—A toothed 
rack is bolted to the right side of the piece. In this 
elevating rack engages a pinion attached to a hori- 
zontal shaft, at the other end of which is a worm- 
wheel. In this wormwheel engages a worm attached 
to a vertical shaft, at the lower end of which is a 
mitre engaging in a second mitre, whose axis is 
parallel to the chassis rail. All of the above mechanism 
is attached to the upper carriage system, and, during 
recoil, moves with it. The last-mentioned mitre is 
mounted on a square shaft, supported in bearings on 
the right side of the chassis. The mitre is thus con- 
strained to revolve with the shaft, and still is free to 
move to the rear with the top carriage, thus avoiding 
any strain during recoil. The power is applied to the 
elevating system through crank handles on the right 
and left sides of the chassis, which transmit the power 
through a vertical shaft and mitred gearing to the 
square horizontal shaft on the right side of the chassis. 
The piece can be elevated 15 deg. and depressed 
7 deg. On the left trunnion is an elevator indicator. 
The are is graduated to degrees and half degrees, 
while a graduation on the pointer enables the gunner 
to read the elevation to .2 minutes. The pointer can 
easily be removed when the piece is fired. To 
traverse the piece there is a chain passing around the 
base ring to lugs, on which are bolted the ends of 
the chain. The chain passes over a sprocket wheel 
which is attached to the front of the chassis, which 
sprocket is in turn operated by a horizontal shaft and 
crank. A swinging crane is provided for hoisting the 
shot. 

The rear sight consists of a vertical limb moving in 
a housing which is screwed to the rear of the picce. 
Motion to the vertical limb is given by means of a 
worm, and mitre wheel operated by a handwheel. A 
clamping wheel outside the handwheel secures the 
limb in any desired position. 

Correction for drift is made by inclining the vertical 
limb 2 deg. 45 m. to the vertical. The elevation can 
be read to one minute. Near its top the vertical 
limb carries a deflection limb which is graduated so as 
to read to one one-thousandth of the range. 

The sighting leaf of the deflection bar has a notch 
for rapid sighting and a peephole for finer adjustment. 
The front sight has a triangular top to be used with 


the notch and cross hairs for the peephole. The 
weight of the carriage is distributed as follows i 
Ib. 
Top carri 9,875 
Chassis and racer 25,185 
Base ring ae a eh By 26,680 
Platform, crane, and other parts... 15,260 


Weight of the moving parts of the car- 
riage is about 21 tons, and including 
the gun, 51 tons. 








Woopwork IN Sarps or War.—In view of experience 
gained in the recent naval battles, Mr. Long, secretary 








of the United States Navy, has issued an order that in 
future no woodwork is to — in American ships of 
war until it has been treated by some effective fire-proof- 
ing method. This decision, it is understood, has been 
taken on the urgent recommendation of the Naval Con- 
struction Board, reports from Santiago and Manila show- 
ing that in both actions many of the Spanish ships were 
rendered unserviceable and destroyed solely by the con- 
flagration of woodwork driving men from their stations, 
and so rendering the vessels helpless. 





Giascow Harzsour.—Mr. James Deas, the engineer of 
the Clyde Navigation, in his quarterly reports, gives in 
addition to many interesting details, a note of the three 
months’ dredging. The total quantity dredged during 
the quarter amounted to 416,173 cubic yards, compared 
with 475,138 cubic yards in the corresponding quarter of 
1897, of which 225,289 cubic yards were deposit, 134,884 
cubic yards new material, and 56,000 cubic yards on loan 
account; 411,491 cubic yards were lifted by dredgers, 
and 4232 cubic yards by floating digger. In addition, 
there were loaded by men into barges and punts, 2896 
cubic yards. 





Tue InstitvTION or Mininc Encineers.—The_ ninth 
annual general meeting of the members of the Institution 
of Mining Engineers will be held in Birmingham, on 
Tuesday, September 13, at 11.30a.m., in the Examination 
Hall of the Mason Science College, Birmingham. Ar- 
ny mere have been made for visits to collieries, &c., 
on September 14 and 15. The following ng will be 
read or taken as read on Tuesday: ‘The Shelve and 
Minsterley Mining District of Shropshire,” by Professor 
Lapworth, LL.D., F.R.S., &c.; ‘The South Stafford- 
shire Mines Drainage Scheme, with Special Regard to 
Electric Power re by Mr. E. B. Marten, 
M. Inst. C.E., and Mr. Edmund Howl; “«Timbering 
the Iron Ore Mines of Cumberland and Furness, 
Messrs. J. L. Hedley and William Leck, H.M. Inspectors 
ot Mines ; ‘‘ Automatic Manipulation of Coal and Coke, 
by Mr. Gilbert Little; ‘Prospecting in British Colum- 
bia,” by Mr. Wm. M. Brewer, Victoria, B.C. ; “Under- 
nian Certificates for Nova Scotia Coal Mines,” by Dr. E. 

ilpin, Jun., Inspector of Mines; ‘Treatment of Refrac- 
tory Silver Ores by Chlorination and Lixiviation,” by 
Mr. J. E. Breakell; ‘‘The Use of High-Pressure Steam 
as a Possible Substitute for Gunpowder and other Ex- 

losives in Coal Mines,” by Major-General H. Schaw. 

he following papers will be open for discussion : “Irish 
Channel Tunnel,” by Mr. James Barton (Trans. Inst. 
M.E., vol. xiv., 6 255); ‘Roller Bearings,” by Mr. 
W. Bayley Marshall Trans. Inst. M.E., vol. xv., page 
302); “ Gas Power,” by Mr. J. Emerson Dowson (Trans. 
Inst. M.E., vol. xv., e 326); ‘The Strength of Pit 
Props,” by Professo: . Louis (Trans. Inst. M.E., 
vol. xv., e a; “Mining in British Columbia, 
by Mr. Wm M. 


in 
by 


wer (Trans. Inst. M.E., vol. XV.s 
rt 4); “The Equipment of Exploring Expeditions, 
by Mr. M. Walton Brown (Trans. Inst. M.E., 
vol. xv., t 4); “The Davis-Calyx Drill,’ by 
Mr. F. H. Davis (Trans. Inst. M.E., vol. xv., part HL 
“«Coal-Cutting by Machinery,” by Mr. W. T. Gool 
(Trans. Inst. i... vol. xv., part 4); ‘‘The Otto Coke 
Oven,” by Dr. C. Krosberg (Trans. Inst. M.E., vol es 

rt 4); ‘The Direct Treatment of Mispickel Ore mA 4 

romo-Cyanide Process at Deloro, Ontario, Canada, iy 
Mr. Hu 4 K. Picard (Trans. Inst. M.E., vol. xv., pat ; 
“The rlie Mines of the Great Western Aue = 
Gold Backbone,” by Mr. D. H. Lawrence (Trans. 108 
M.E., vol. xv. part 4). 
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BARBETTE CARRIAGE FOR THE U.S. 10-INCH BREECHLOADING GUN, 
(For Description, see opposite Page.) 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Death of Mr. A. M. Chambers.—Very wide-spread 
regret has been expressed at the death of Mr. Arthur 
Marshall Chambers, J.P., which eccurred late on Sunday 
night. On Friday Mr. Chambers went to Scarborough, 
where his wife and family were staying, intending to 
return on Monday morning. He was seized with an 
affection of the kidneys and died very suddenly. The 
deceased, who was in his 56th year, was the last sur- 
viving son of the late Mr. John Chambers, of Belmont, 
Chapeltown, near Sheffield, and during all his business 
life he was connected with the well-known firm of New- 
ton, Chambers, and Co., proprietors of the Thorncliffe Iron 
Works and Collieries. hen, in 1881, the concern was 
turned into a limited company, Mr. Chambers became 
managing director of the collieries ; Mr. G. Dawson being 
the managing director of the iron works. His knowledge 
of all matters connected with the coal trade was very 
wide, and warranted his selection to the important post 
of President of the Coalowners’ Federation of Great 
Britain. He held that position through the great coal 
strike of 1893, and discharged the duties of that arduous 
and unenviable position so entirely to the satisfaction of 
the members, that at the conclusion of the strike they pre- 
sented to him a very substantial cheque. He was alsothe 
President of the South Yorkshire District Coalowners’ 
Association. In 1890-1 Mr. Chambers was President of 
the Federated Institute of Mining Engineers, and at an 
earlier period he held a similar position in connection 
witk the Midland Institute of Mining Engineers. He 
was a director of the South Yorkshire Navigation Com- 
pany, chairman of the Sheffield and Hallamshire Bank, a 
member of the Sheffield Chamber of Commerce, Presi- 
dent of the Thorncliffe and Rockingham Relief Society, 
&c. He wasa Justice of the Peace. In everything con- 
nected with the 6000 people employed by the firm, and the 
district in which they live, he took the deepest interest. 
He occupied — a central position in the commercial 
and industrial life of a very wide field, and possessing 
quiet strength and much dignity and courtesy, he com- 
manded the goodwill and admiration, not only of his 
friends, but of those with whom he occasionally found 
himself in opposition. His death will be widely lamented, 
for he was a man of great experience, varied business 
ability, sturdy character, and staunch fighting qualities, 
He leaves a widow and six children. 


Bursting of a Flywheel.— An accident occurred on Satur- 
day last in the rail mill of Messrs. Cammell’s works at 
Penistone, by which two men were killed and three others 
wereinjured. At the inquest on Monday, George Blacker, 
the engine tenter, stated that at midnight on Friday the 
governors came off the engine, a thing that had happened 
several times before. He continued to work the throttle 
valve of the engine by means of the lever. About three 
o’clock, when the mill was in full swing, he left the 
engine house to attend to a tupply of water, and the 
engine ran away. Some of the men noticing the speed 
at which the large cast-iron flywheel—which was 30 ft. 
in diameter and weighed 40 tons—was revolving, raised 
an alarm, and left the mill, but before the others could 
do so, the wheel burst, with the disastrous results named. 
Very considerable damage was done to the machine 
and building. Mr. Waddy, on behalf of Messrs. Cammell 
and Co., intimated that he had conclusive evidence to 
show that the flywheel was the very best that could he 
furnished at the works, The jury did not think such 
evidence necessary, and returned a verdict of ‘‘ Death by 
misadventure,” they being of opinion that Blacker did 
not leave the engine with the intention of neglecting it. 


Midland Counties Institution.—The annual general 
meeting of the Chesterfield and Midland Counties Insti- 
tution of Engineers was held in the Stephenson Me- 
morial Hall on norag my Ae those present were 
Mr. A. H. Stokes, Her Majesty’s Inspector of Mines for 
the Midland district, and Messrs. Hepplewhite and 
Hewitt, assistant inspectors, Mr. G. E. Coke presided. 
The annual report showed that the Institute numbers 
361 members, being an increase of eight cn the year 
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The number of members and associates continuing for the 
forward year was 240, being 17 more than the previous 
year. The income last year was 64/. less than in the 
previous year and the expenditure 9/. more. The retiring 

resident was thanked for his services and Mr. W. D. 

olford took the chair for the ensuing year. In the 
course of his address he laid stress upon the importance 
of a general recognition of the identity of the interests of 
employer and employé. If the mining industry was to 
prosper there must be a living profit as well as a living 
wage. The discussion of subjects of special interest to 
mining engineers took place, and a number of vice-pre- 
sidents and councillors were elected. 


Sheffield Limited Companies.—The directors of some 
Sheffield companies have made known the result of last 
year’s working to their shareholders. Vickers, Sons, and 
Maxim pay an interim dividend at the rate of 10 per 
cent., oalteer that the business of the company is so in- 
creasing that large extensions both of works and ma- 
chinery have had to be carried out. Kayser, Ellison, 
and Co. pay a dividend of 124 per cent., place 10,000/. to 
reserve fund, and carry forward 8645/. 15s. 1ld. The 
Hardy Patent Pick Company shows a net profit of 
55802. 10s. 2d., and with 2645/. 10s. make a total of 
82267. 0s. 2d. They pay 24 per cent. on the ordinary 
shares, 7 per cent. on the preference, carry to reserve 
2000/., and forward 1463/. 


Iron and Steel Trade.—The iron and steel works of the 
city and neighbourhood continue well employed, and in 
many departments overtime is being worked. A fair 
amount of activity prevails in the railway branches ; and 
for general moron uired by shipbuilders there is an 
excellent demand. For various reasons trade with 
America is just now exceptionally dull. The high tariff im- 
posed by the Dingley Bill has so reduced imports, that 
the revenue has fallen far below even the nominal ex- 
penditure of the country. The deficiency has been 

reatly increased by the war, and the probability is 
aoe discussed of the Government reducing the tariff 
with the view of again encouraging imports, and so 
adding to the revenue. Under these circumstances 
orders are only given out to meet current needs, and 
every care is taken to keep down stocks. Some houses 
who had secured a good hold on the South African 
market are doing fairly well; and others are well em- 
ployed on Canadian account. Business with Australia 
18 very quiet. 

South Yorkshire Coal. — Coalowners generally admit 
that they have not done business on such a satisfactory 
scale for many years past. Practically all the steam 
coal pits in South Yorkshire are working six days, many 
of them on double shift. Most of the output is going to 
the coast for shipment in the place of Welsh coal. Prices 
generally are very firm, and for all supplies above con- 
tract quantities an advance averaging about 2s. per ton is 
obtained. A moderate demand for the season is found 
for house coal. A few collieries have raised prices 6d. 
per ton, but a general advance may be expected about 
the middle of the month. Small fuel is in strong de- 
mand, but for the large quantity of coal being drawn, 
there would be a scarcity of stocks. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—At the forenoon market last 


Thursday some 15,000 tons of iron were dealt in. Prices 
were not so steady as on the preceding day. Scotch 
receded }d. and Cleveland 14d. per ton. About 10,000 


tons were dealt in at the afternoon market, and prices 
were steady. The settlement prices were Scotch, 47s. 44d. 
r ton; Cleveland, 42s. 6d.; Cumberland and Middles- 
rough hematite iron, 53s. and 52s, 6d. per ton respec- 
tively. Business was quiet on Friday forenoon, and not 
more than 15,000 tons were sold. Prices were firm. 
Cleveland advanced 1d. per ton. A large amount of busi- 
ness was done in the afternoon, and prices weresteady. The 
market was flat on Monday forenoon, when about 15,000 
tons changed hands. Scotch lost 14d. and Cleveland 2d. per 
ton. At the afternoon market the tone was steady at 
the forenoon level; ard the settlement prices at the 
close were 47s. 3d., 42s. 74d., 52s. 9d., and 52s. 3d. per 
ton. The market opened dull on Tuesday forenoon, 
but afterwards steadied, and about 12,000 tons were 
dealt in. Scotch warrants, after being done at 47s. 24d., re- 
covered to the last price, 47s. 3d., with buyers over, while 
Cleveland was just the turn better at 42s. 8d. cash buyers. 
Cumberland hematite iron firmed up to 52s. 9d. cash 
buyers. About 15,000 tons were dealt in at the afternoon 
meeting, when the movements were somewhat irregular. 
The closing quotations were 47s. 5s., 42s. 9d., 52s. 9d., 
and 52s. 3d. per ton. Ther? was little passing in the 
warrant market this forenocn. Some 10,000 tons were 
dealt in. The tone was flat. In the afternoon rather less 
than 10,000 tons changed hands, and prices were practi- 
cally unaltered, and the settlement prices at the close 
were 47s. 5d., 42s. 74d., 52s. Id., and 52s. 3d. per ton. 
The following are the current quotations for No. 1 
makers’ warrant iron: Clyde, 52s. per ton; Gartsherrie 
and Calder, 52s. = J sterner ates Hy — pea te out 
of the market—the foregoing ip at Glasgow ; 
Glengarnock (shipped at Ardrossan), 52s. ; Shotts (shipped 
at Leith), 52s. 6d.; Carron (shipped at Grangemouth), 
53s. per ton. Business has been very much restricted to 
members of the “‘ ring” during the past week, the outside 
ublic showing very little interest, and those who have 
eld iron for some time seem inclined to take their 
rofits as their lots fall due. There has been but a ver 
ittle fresh business with consumers, who are fairly well 
booked ahead, and meantime seem inclined to hold off 


number of furnaces in blast is 80, against 79 at this time 
last year. One hematite furnace has been put out at 
Calder. For delivery at the local steel works the price of 
Scotch hematite iron is about 56s. to 56s. 3d. per ton. 
Last week’s shipment of pig iron from all Scotch ports 
amounted to 6232 tons, as compared with 6986 tons in 
the corresponding week of last year. They included the 
following: 136 tons for India, 205 tons for Australia, 
720 tons for Italy, 175 tons for Germany, 1245 tons 
for Holland, 215 tons for China and Japan, smaller quan- 
tities for other countries, and 2867 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores stood at 326,720 tons yesterday evening, 
against 326,873 tons yesterday week, thus showing a re- 
duction for the past week amounting to 153 tons. 


Finished Iron and Steel.—There has been more in- 
quiry for the best Scotch steel ship-plates for the Con- 
tinent, and some of the German houses prefer to pay 
the higher figure and get the better article, the one that 
can most be relied on from experience. Large quantities 
of steel have been fixed for forward delivery from the 


delivered in the Clyde from Norfolk, Virginia. Whether 
this delivery was made at the instance of any of the big 
houses to stay the upward march of prices cannot be 
Jearned, but as these plates were fixed at considerably 
less than the Scotch list quotation, the import must carry 
some significance. The Scotch makers are at the moment 
content to continue their independent front, having orders 
enough on hand to serve them for many months; yet it 
is abundantly evident that foreign competition will play 
an important part in the future of iron and steel export 
trade. The business in malleable iron is very brisk, and 
rather tends upwards. 


Glasgow Copper Market.—At last Thursday morning’s 
copper market 100 tons of the metal were bought. The 
price rose 1s. 3d. per ton. In the afternoon 50 tons were 
sold, and the price fell 1s. 3d. per ton. On Friday fore- 
noon the market was quite idle, but steady, and in the 
afternoon the metal was not dealt in, the quotaticns, how- 
ever, being firm at 52/. 3s. 9d. per ton cash buyers. No 
transactions were reported on Monday forenoon, but 
the price rose 1s. 3d. per ton; and in the afternoon 
the price fell 5s. per ton. No dealings took place 
yesterday forenoon, and the price was quoted 1s. 3d. 
to 2s. 6d. per ton lower at 52/. cash per ton buyers, and 
527. 3s. 9d. one month. Only one lot of 25 tons 
changed hands in the afternoon, and the price was 5s. to 
6s. 3d. per ton down. Nothing was done in copper to- 
day, either forenoon or afternoon, and the price for the 
day dropped 3s. 9d. per ton. 


Aberdeen Graving Dock Reconstruction.—At a meeting 
of the Works Committee of the Aberdeen Harbour 
Board, held on Monday, a motion by Mr. Copland in 
favour of the reconstruction of the Aberdeen graving 
dock on the existing site, at an estimated cost of 125,000/., 
was adopted. The question will be submitted to the 
Harbour Board for final decision. 


Clydeside Steel Tube Company.—The Clyde Structural 
Iron Company have opened their new works at Scots- 
toun for the construction and erection of sheds, roofs, 
bridges, and structural work of all kinds. They have 
just secured the contract for the erection of the spacious 
workshops in connection with the tube works which are 
to be opened by-and-by at Whifflet, Coatbridge, by the 
Clydeside Tube Company. 


Clyde Shipbuiding Trade: Launches in August.—The 
shipbuilding trade has been exceptionally busy on the 
Clyde during the month of August, and the favourable 
trade conditions have resulted in a large average total of 
new work. In all 18 vessels were put into the water, of 
a total of 30,334 tons, as compared with a total of 39,320 
tons in the corresponding month of last year. The out- 
put for the eight months of the year is larger than that of 
any year since 1883 ; the total number of vessels launched 
this year being 197, aggregating 257,220 tons. The list 
of vessels launched during the year includes the Colum- 
bian, 5613 tons, build by Messrs. Caird and Co., Greenock, 
for the West Indian and Pacific Steamship Company, 
Liverpool ; the Cameric, 6350 tons deadweight, built by 
Messrs. Russell and Co., Port Glasgow, for Messrs. Andrew 
Weir and Co., Glasgow; the Falls of Keltie, 5400 tons, screw 
steamer, built by Messrs. Russell and Co., for Messrs. 
Wright, Graham, and Co., Glasgow ; the Mokoia, screw 
steamer of 3541 tons, built by Messrs. William Denny 
and Co., Dumbarton, for the Union Steamship Com- 
pany, New Zealand ; the Heatherville, screw steamer of 
3450 tons, built by Messrs. William Hamilton and Co., 
Port Glasgow, for Messrs. Deas, Foster, and Co., 
London ; the Limari, a screw steamer of 2500 tons gross, 
built by Messrs. John Reid and Co., Whiteinch, 
for the South American Steamship Company, of Val- 

raiso. There was also a dredger of 500 tons, built by 

Messrs. Simons and Co., Renfrew, for the Government 
of New South Wales; and Messrs. Barclay, Curle, and 
Co., built a paddle tug of 400 tons for the British Ad- 
miralty. 
Tramway Rails Contracts.—Messrs. P. and W. Mac- 
lellan have contracted with the Glasgow Corporation 
Tramways to supply 1000 tons of tram rails in 60-ft. 
— There were several German offers for the same 
order. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was fairly large, but the market was dull, 
and only a small amount of business was transacted, there 





purchasing at present prices, Deliveries to local con- 
sumers and shipments continue on a heayy scale. The 


being, as is usual, a lull after the recent pretty heavy 





United States, and a cargo of 300 tons of steel plates was | 59. 6q 





transactions. Makers of Cleveland pig iron, all of whom 
are well off for work, were in no hurry to sell No. 3 at prices 
named, as they confidently believe that with the ruling 
guality so scarce as it is, quotations are bound to advance 
again, particularly as there are many autumn require. 
ments still to be met. Producers pointed to the very 
satisfactory shipments for August, which are in excess 
of those for the corresponding period a year ago, not- 
withstanding that less has n shipped to foreign 

rts. There were merchants ready enough to sel] 

o, 3 g.m.b. Cleveland pig iron at 42s. 6d. for prompt f.0.b, 
delivery, and they experienced no small amount of diff. 
culty in finding vuyers at that figure. Sales were re- 
corded at 42s. 44d., and there were purchasers who re- 
ported that they had obtained pmie) lots at as low as 
42s. 3d, Middlesbrough warrants opened at 42s, 8d,, 
and stiffened by the close to 42s, 8}d. cash buyers, 
No. 4 foundry was put at 41s. grey forge was 
about 39s. 6d., and the demand was rather better, 
but the supply was still very plentiful. East coast 
hematite pig was in pretty gi request, and the general 
quotation for early delivery of Nos. 1, 2, and 3 was 
. Rubio ore was 14s. ex-ship Tees for prompt de- 
livery, and 14s. 3d. forward. Middlesbrough hematite 
warrants were nominally 52s. 3d. cash. To-day the only 
change in price was in Middlesbrough warrants whic 

to 42s. 74d. cash buyers. 


Manufactured Iron and Steel.—Considerable activity 
continues to “age in these two branches of the staple 
industry. The demand all round is good. The most 
marked demand is for iron and steel plates, some of the 
manufacturers of which are so well off for contracts that 
they have had to refuse several orders, and for the present 
they do not care to quote prices. Common iron bars are 
51. 7s. 6d. to 51. 10s.; best bars, 5/. 17s. 6d. to 6/.; iron ship- 
plates, 57. 15s.; iron ship-angles, 5/. 12s. 6d.; steel ship- 
plates, 6/. to 67. 2s. 6d.; steel ship-angles, 5/. 17s. 6d.; 
and heavy sections of steel rails, 47. 12s. 6d.—all less the 
customary 24 per cent. discount for cash, except rails, 
which are net at works. 


Coal and Coke.—Coal is rather quieter, but most firms 
have full order-books, and therefore do not incline to 
readily reduce prices. Bunkers continue in good request. 
The demand for coke is good, and the supply is none too 
plentiful. The home consumption is very heavy, and 
exports are about an average. Good blast-furnace 
qualities are strong at 14s. 6d. delivered at Tees-side fur- 
naces, 








NOTES FROM THE SOUTH-WEST. 


Milford Docks.—The report of the directors of the Mil- 
ford Dock Company for the half-year to June 30 shows 
that the profits from the fish and local trade during the 
past six months were 2902. in excess of those of the cor- 
responding half-year. The tonnage of vessels entering 
the docks was 184,843 tons, against 167,947 in 1897. The 
directors have grounds for expecting an early conclusion 
of negotiations, by which a line of steamers for passengers 
and cargo will be established between a Canadian port 
and Milford Docks, with through booking arrangements 
between the railway systems of Canada and America and 
the Great Western Railway, of England. 


Llanelly.—Enterprise is being shown in connection 
with the anthracite coalfield near Llanelly. Sinking 
operations have been commenced at Pontyfiyron farm, 
not far from the Great Mountain collieries. 


Transfer of Engineering Works.—The Tyneside En- 
gineering Works, Cardiff, have been disposed of to a new 
company, the chief members of which are Messrs. J. 
Cory and Sons and Messrs. Christie. The concern will 
be taken over shortly. 


The Gwendraeth Valley.—The Carway region of the 
Gwendraeth Valley is about tobe reopened. The original 
Carway pit has been closed for years, but the railway 
is now being relaid, and a new pit is at once to be set 
going, coal of good quality having been found. 

Newport Docks.—The report of the Alexandra (New- 
port and South Wales) Docks and Railway Company for 
the half-year ending June 30 states that 151,000/. has 
been received in respect of preferred ordinary stock 
issued, and 7007/. in respect of debenture stock. Lloyd’s 
bonds amounting to 64,5997. have been paid off, and @ 
considerable saving in the annual charge for interest has 
been thereby effected. The liabilities of the late New- 
port (Alexandra) Dock Company, Limited, and nearly 
the whole of the liabilities of the Pontypridd, Caerphilly, 
and Newport Railway Company, taken over by the new 
company under its Act of 1897, have been paid off. The 
net revenue account shows the result of the working for 
the half-year to have been a ge of 13,165/., after Pine 
viding for loss on working the passenger traffic of the 
Pontypridd Railway. This sum, together with a _ 
of 7997/., provides for rents and debenture and other 
interest, leaving a balance of 8275/., which the directors 

TO to carry forward to the credit of the present 
Raley . The figures show a reduction in income ~ 
entirely to the late unfortunate stoppage of most - e 
collieries and works in South Wales. The accounts = “ 
that during the half-year ending June 30 a sum of 150% 4 
was expended on the Alexandra dock and works, and 
2335. on the south dock. Nothing was expended upon 
the old dock. A sum of 128,532J. was re on ogg 7 
chase of the Pontypridd, Caerphilly and Newport ent 
way. For the West Nash farm, which was taken ove 

bination paid 1843/. 


from the old company, the new com 
i -year. The company proposes to 
during the past halt year. * = or Pr will be 


expend 51,4747. on new works. : : 
goaity improved. Quay accommodation and ap awe 
with the approaches thereto on the east side, wil 
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meted at a cost of 25,0002., while 20,0000. will be spent 
on new hoists on the west side of the extension. It is 


not intended, however, to do all this at once. 


if,—Steam coal for prompt shipment has shown 
ae oe but as regards transactions for next 
month the market has been easier, as it is expected that 
work will be shortly resumed at the associated collieries. 
The best steam coal has made 23s. 6d. to 24s. 6d. per ton, 
while secondary qualities have brought 20s. to 22s. per 
ton. House coal has been in moderate demand at about 
late rates. There has been a fair inquiry for coke; 
foundry qualities have made 21s. to 22s. 6d. per ton, and 
furnace ditto, 18s. to 19s. per ton. As regards iron ore, 
rubio has been quoted at 13s. 9d. to 14s, per ton. 


Ebbw Vale Company.—Mr. J. W. White, general 
PP no of the Barrow Iron and Steel Works, has 
accepted a similar ———— under the Ebbw Vale 
Sted, Iron, and Coal Company, Limited. Mr. White 
held some time since an important post in the Dowlais 


works, 








MISCELLANEA. 


Tue Scotch iron and steel manufacturers have formed 
a federation for the purpose of dealing with the demands 
of employés in the future. The federation will not 
regulate the selling prices, but will be ready to oppose 
any unjust demand which may be made by the workers. 
This federation will enable the shipbuilding, engineering, 
and iron and steel trades to act in unison, and | memes 
cements the leading trade interests of Scotland. 


Travelling ramps, used to convey freight from ship to 
shore and vice versd, have been installed at the Buffalo 
Wharf of the North Steamship ea by the Link 
Belt Engineering ry of New York. The ramps 
in question are 25 ft. long, and the travelling platform 
moves at a speed of 108 ft. per minute, the necessary 

ower being supplied by a 54 horse-power electric motor. 

he trucks, barrels, &c., are run on to the ramp, which 
then carries them up to the slope to the wharf or vice 
versa, 

The Madrid Official Gazette publishes statistics showing 
that during the first six months of the present year the 
expenses of the military operations in Cuba amounted to 
over 437,000,000 pesetas. The present daily expenditure 
on the army in Cuba, Puertorico, and the Philippines is 
estimated at a million pesetas, and the bringing home of 
the troops from the Antilles will probably cost 50,000,000 
pesetas. The total cost of the war to Spain is put by a 
member of the Cabinet at 3,000,000,000 pesetes, or con- 
siderably over 100,000,0007. sterling. 


It is understood that orders in connection with the 
new Russian naval programme have been placed as 
follows: Messrs. Cramp, of Philadelphia, are to have a 
battleship and a cruiser of 6000 tons. French and 
English firms get no orders, but three German firms get 
one cruiser each, viz., the Vulcan Works, of Stettin, one 
cruiser of 6000 tons, the Germania Com ny (Krupp) one 
cruiser of 6000 tons, and Messrs. Schichau and Co., one 
cruiser of 3000 tons. The remaining vessels of the new 
programme will probably be kuilt in Russia. 


The directors of the Brush Electrical Engineering Com- 
pany, Limited, have decided, after placing 5000/7. to reserve 
and 10007. toa Workmen’s Compensation Act fund, to re- 
commend payment of a dividend to the preference share- 
holders at the rate of 6 per cent. per annum for the 
half-year ending June 30, 1898 (making the full dividend 
of 6 per cent. on the preference shares for the year), and 
a dividend at the rate of 3 per cent. on the ordinary 
shares for the year, leaving a sum of about 3060. to be 
carried forward to next account. The share transfer 
books of the company will be closed from August 30, 
1898, to September 13, 1898, both inclusive. 


The High Commissioner for Canada announces that the 
following memorandum has been issued by the Minister 
of Customs to the collectors of Customs in Canada, with 
reference to the admission through the post free of duty 
of British, colonial, and foreign catalogues and price 
lists ; “You are instructed that fide trade catalogues 
and price lists of goods for wholesale in any country 
beyond the limits of Canada, not exceeding three to one 
address, may be admitted through the mails free of 
Customs duty: Provided, however, that such catalogues 
and price lists shall not be held to include almanacs or 
~ Some | periodicals, or printed matter designed to 
advertise the sale of goods by any person in Canada.” 


A newly announced substitute for rubber, named per- 
choid, the invention of Dr. Napier Ford, is described as 
— bap which has undergone a high degree of oxidation. 
Lhe oil is heated with litharge, stirred long and con- 
genge and then allowed to cool, S ially prepared 
Ma then dipped into it and placed in wire baskets 
th jected to air. The oil admitted to the filaments of 
= tow thus becomes wholly oxidized. This is drawn 
mee rollers and comes out a leathery material closely 
allied to, if not identical with, rubber. Its tenacity is 
ee by mixing sulphur with it. It is said that 
Perchoid can be rolled as thin as a piece of tissue paper 


and that it m: ; 
though wae leather impervious to moisture, 


A correspondent su lements the information con 
publine the Russian shipbuilding programme already 
p Fr ed as follows : ‘Hight vessels have been ordered 
pet — The Forges et Chantiers de la Mediterranée 
aa uild at La Seyne a battleship, an armoured cruiser, 
die “eed torpedo-boat destroyers. The battleship will 
75 ke : > 13,110 tons and have a length of 388 ft. 8 in. with 
ary beam and 26 ft. draught; armament, four 12 in. 
loading, and twelve 6 in., twenty 1.8 in., and six 


1.4 in. quick-firing ; engines of 16,300 horse-power ; speed 
18 knots. Thearmoured cruiser will have the following 
characteristics : ag ee 7800 tons; length, 442 ft. 
11 in.; beam 57 ft.; draught, 21 ft. 11 in.; armament, two 
8 in. breechloading, and eight 6in., twenty 2.9 in. and 
seven 1.8 in. quick-firing ; engines of 16,500 horse-power ; 
speed 21 knots. The three torpedo-boat destroyers will 
displace 320 tons, and be 185 ft. 10 in. long, with engines 
of 5700 horse-power, to give a speed of 27 knots. A pro- 
tected cruiser of the Svietlana class is to be built at Havre, 
and M. Normand, of the same port, has received an 
order to construct three torpedo-boat destroyers of the 
French Durandal type—300 tons and 26 knots.” 


The Baltimore and Ohio Railroad has purchased 85-lb. 
60-ft. rails for 40 miles of track, to be experimented with 
on the Pittsburg division, and in the Baltimore tunnel. 
In view of the fact that rails of this length require more 
space at the joints as a provision for expansion by change 
of temperature, the Railway and Engineering Review ob- 
tained from Chief Engineer W. T. Manning the following 
statement showing the spacing of the rails for different 
degrees of temperature at the time of laying: 


Tn. 
Temperature zero—total expansion ... 
i 25 deg.—total expansion 
i 50 deg.—total expansion 
* 75 deg.—total expansion 
Aa 100 deg.—total expansion 
< 125 deg. and above Laid close. 


It will be noticed that the allowance in each case is about 
double that usually made for rails of 60-ft. length, viz., 
ee in. for each 25 deg. below the maximum temperature. 

ne objection urged by some against the use of rails 
exceeding 30 ft. in length is that the larger opening 
necessary at the joints might so increase the severity of 
joint pounding as to compensate for anything gained in 
the decreased number of joints. Others have thought 
that the ordinary rate of expansion allowance might be 
reduced somewhat in the case of 60-ft. rails, so as to 
shorten the opening as much as possible, notwithstanding 
that the rails sae | run tight by so much the more. 


In a paper read before the Engineers’ Club, of Phila- 
delphia, > Mr. Joseph Appleton, the latter makes a 
strong plea in favour of working motor cars by forage 
batteries rather than by oil or gasoline motors. Briefly 
stated, he claims the following advantages for the electric 
vehicle over oil or gas motors. Safety: A storage bat- 
tery will not —s nor is it inflammable, like gasoline 
or kerosene. Ease of Handling and Control: An electric 
motor, with its controller, is certainly the ideal method 
of control, and is distinctly not in the same class with 
the levers and valves necessary to operate an engine. 
Absence of Noise and Vibration: Here, again, the elec- 
tric motor is the ideal motor for the purpose, having a 
smooth rotary motion, ins of a reciprocating action 
with its noise and vibration. Absence of Heat and 
Smell: An oil or gas motor must, of necessity, be 
accompanied by considerable heat, and usually requires 
a water-jacketed cylinder. From the exhaust there is an 
objectionable odour, due to the unconsumed gases; but 
with the electric motor neither of these objectionable 
features exists. Cost of Operation: There is no doubt, 
from independent tests made, that a vehicle can be pro- 
pelled electrically with less consumption of energy than 
any oil or gas motor. Thereare many other points which 
might ag touched upon, but these will suffice. For city 
use, the 
handicap the electric vehicle in favour of the oil or gas 
motor, as the supply of electricity can be renewed as 
desired by recharging the batteries. 


A very interesting paper on ‘‘The Micro-Structure of 
the Bearing Metals” is printed in the August issue of 
the Journal of the Franklin Institute. It is by Guilliam 
H. Clamer, chemist to the Ajax Metal Company, of 
Philadelphia, Pa. He draws the following conclusion 
from his investigations: Of all metals, lead is by far the 
first in anti-friction qualities ; and if to the strength of 
copper and tin there is added a suitable proportion of 
lead, thoroughly and evenly distributed throughout the 
mass, the bearings as they wear are constantly in contact 
with soft anti-friction particles of lead, which are backed 
by the harder particles of cépper and tin. If in such an 
allo the lead is not homogeneously distributed and with- 
out Pin ag both the bearing and anti-frictional qualities 
are greatly affected. After going through the whole 
subject of the composition of metals suitable for bearings, 
the thoroughly homogeneous alloy of the proper propor- 
tions of copper. tin, and lead seems, he states, to be the 
best sui or the purpose, and this has also been demon- 
strated in actual service by the use of such an alloy on 
all record-breaking trains of recent years, notably the 
New York Central and Hudson River flyer from Albany 
to Buffalo, which made the run of 4364 miles in 407 
minutes, with the bearings perfectly cool throughout the 
entire run; and on the fleetest ocean greyhounds that 
cross the ocean. The alloy of copper, tin, and lead, of 
proper composition and homogeneous structure has 
greater anti-frictional qualities than any other composi- 
tion of sufficient strength to used as a journal brass 
in railroad service. is fact has been demonstrated 
several times by actual practical tests, and, furthermore, 
the alloy does not deteriorate in re-melting. 


An interesting description of railway construction 
through the bogs in County Galway is given in a paper 
communicated to the Institution of Civil Engineers by 
Mr. R. G. Howley, A.M. Inst, C.E. The Galway and 
Clifden Railway, in its length of 48 miles, through 
much low-lying bogland. The plan followed was to 
take in a width of 100 ft., and at each end of this to sink 
drains 6 ft. wide by 5 ft. deep ; 22 ft. from this, on either 








side, two other drains were sunk, 4 ft. wide by 3 ft. deep. 





uestion of large mileage capacity does not], D 


The two sets of drains were connected by cross-drains 
every 100 ft. Fora year at least the drains require much 
attention, as at first a fine mud collects in them, and 
must be cleared out. The formation is placed centrally 
between the two inner drains, care being taken not to 
break through the surface layer of the bog. Three 
methods were used to form the bank. In the 
first brushwood poles and tree-tops were spread 
over the surface to be covered to a d2pth of 3 ft., 
and a t embankment raised on this as a founda- 
tion. Over this was laid a thin layer of brushwood 
and oe ge then the ballast. The difficulty of procur- 
ing suitable poles and tree tops caused the abandonment of 
this plan. In the next system tried 3 ft. of brushwood 
were placed under the bank and covered with clay, but 
finally the brushwood was entirely dispensed with and the 
bank made wage of peat, afterwards clayed over to a 
depth of 18in. The clay serves to keep the water out of 
the peat. With this construction the bottom ballast con- 
sisted of round staves. Excellent results were thus ob- 
tained, care being taken to add the clay covering whilst 
the peat bank was dry. In yer cuttings through 
the bogs the only successful method was to exca- 
vate the peat below formation for a couple of feet 
and then tip in clay to form a surface of sufficient 
strength to carry the road. In general the afforded a 
good carrying surface, but cases arose in which the surface 
collapsed in places and the embankment sank 6 ft. or7 ft., 
when it became necessary to make up the subsidence with 
rock. Cement and concrete work proved difficult in the 
bogs, as the bog water had a most injurious action on the 
cement. On the other hand, it tends to preserve timber, 
which is suitable for use in culverts, &c. 








Tue Exxcrric Licut at Lrzps.—The Parliamentary 
Committee of the Leeds City Council has arranged for the 

urchase of the undertaking of the Yorkshire House-to- 

ouse Electric Supply Company, Limited. As at pre- 
sent proposed, the purchase is to be completed by 
November 15. 





THE British AssociATION MEETING AT BRISTOL.— 
The cp er tae, aw the ——— of papers to be read next 
week before Section G (Mechanical Science). September 
8, at 11.30: 1. President’s Address. At 2: 2. Mr. 
R. C. H. Davison, ‘‘New Works at Barry Docks.” 3. 
Professor J. Ryan, ‘‘ Notes on the Welsh Methods of 
Shipping Coal.” September 9, at 11: 4. Mr. T. Forster 
Brown, ‘‘Seme of the Mechanical and Economic Fea- 
tures of the Coal Question.” 5. Mr. C. Johnson, ‘‘The 
eo ER ee of Jointingof Tubeson Tubular Bodies.” 
6. Mr. E. G. Coker, ‘‘ Description of an Instrument for 
Measuring Small Torsional Strains.” 7. Mr. H. 8. Hele- 
Shaw, ‘“‘ A New Instrument for Drawing Envelopes, and 
its Application to the Teeth of Wheels and for Other 
Purposes.” September 12, at 11: 8. Mr. A. Siemens, 
‘‘Electric Power in Workshops.” 9. Mr. A. H. Gib- 
bings, ‘‘The Application of the Electric Motor to Small 
Industrial Purposes, and its Effects on Trade and on 
the Community Generally.” 10. Mr. W. Giepel, ‘‘ Elec- 
tric Power and its Application on the Three-Phase 
System to the Bristol Wagon and Carriage Works.” 
11, Mr. H. Faraday Proctor, ‘‘Notes on the Electric 
Lighting System at Bristol, with Special Reference to 
Auxiliary Plant.” 12. Mr. T. 8. Fleming, ‘‘ Corrosion 
of Gas and Water Mains by Earth Currents from 
Electric Tram Lines.” September 13, at 11: 13. Mr. 

m rten, ‘‘Scheme for the Improvement of the 
Waterway between the Bristol Channel and the Birming- 
ham District. 14. Mr. T. Dibdin, ‘‘ Conditions Neces- 
sary for the Successful Treatment of Sewage by Bacteria.” 
15. Mr. W. heeler, ‘‘The Action of Waves and 
Tides on the Movement of Material on the Sea Coast.” 
16. Mr. T. G. W. Aldridge, ‘‘Combined Electric Light- 
ing and Power Plant for Docks and Harbours.” 17. Mr. 
A. H. Allen, ‘‘ Electric Canal Haulage.” 





THE FataL DERAILMENT NEAR WEMBLEY PARK.— 
Although Colonel Sir F. A. Marindin in his report on an 
accident which occurred on the night of June 25-26 finds 
it impossible to acquit the permanent-way foreman ‘‘ of 
want of due care and foresight in omitting to ascertain 
whether traffic had absolutely ceased ” before taking rails 
out, he attributes this accident ‘‘far more to the existence 
of a most unsatisfactory system of working than to the 
conduct of the foreman.” fore starting with the work 
flagmen were duly sent out in both directions and 
detonators placed about 600 yards distant from where 
the road was broken. This distance, however, did not 
prove sufficient for bringing up a special coal train, which 
was running late, with the result that the engine oaned 
into the gap and the boiler was pierced by a rail, both 
driver and fireman being seriously scalded, the former 
eventually succumbing to his injuries some days later. 
The rolling stock was also badly damaged. The inspect- 
ing officer points out that the distance at which a flagman 
is by the rules of the company to be posted, viz., 400 
yards, may be quite adequate in the underground portion 
of the Metropolitan Company’s lines where the trains are 
all fitted with continuous brakes and where the nature of 
the traffic precludes all permanent-way work until the 

lar traffic has ceased; but he trusts that the company 
will now recognise the fact that the lines north of Baker- 
street now differ in no way from ordinary railways and 
that the —— rules for such railways are best fitted 
thereto. The Clearing House rules, which had not been 
adopted by the Metropolitan Company, specify that the 
flagmen must be posted one mile away. It is further 
suggested that, as is the practice on other lines, weekly 
notices be issued in regard to work to be undertaken so 
that all concerned may be advised, instead of working 





hap-hazard as has hitherto been the case. 
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“CAMPBELL” 20-BRAKE HORSE-POWER PORTABLE OIL ENGINE. 
CONSTRUCTED BY THE CAMPBELL GAS ENGINE CO., LIMITED, KINGSTON, HALIFAX. 
(For Description, see Page 292.) 
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NOTICES OF MEETINGS. 


BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.—Meet- 
ing to be held at Bristol, September 7 to 14. President, Sir 
William Crookes, F.R.S. The meetings will be held as follows: 
Section A, Mathematical and Physical Science (Professor W. E. 
Ayrton, F.R.S., President), Lecture Theatre, Bristol Museum ; 
Section B, Chemistry (Professor F. R. Japp, F.R.S., President), 
University College ; Section C, Geology (Mr. W. H. Huddlestone, 
F.R.S., F.G.8., President), Hannah More Hall; Section D, Zoo- 
logy (Professor W. F. R. Weldon, F.R.S., F.L.8., President), Vic- 
toria Chapel Schoolroom ; Section E, Geography (Colonel Church, 
F.R.S., President), Music room of the Blind Asylum ; Section 
Economic Science and Statistics (Dr. J. Bonar, President), Mer- 
chant Venturers’ Technical College ; Section G, Mechani 


Science (Sir John Wolfe Barry, K.C.B., F.R.S., President), Mer- 
chant Venturers’ Technical College; Section H, Anthropology 
(Mr. E. W. Bradbrook, ©.B., F.S.A., President), Park-place 
Schoolroom ; Section K, Botany (Professor T. O. Bower, PRS. 
F.L.S., President), Fine Arts Academy. The President’s inaugural 
address will be delivered in the Colston Hall on Wednesday, 7th, 
at 8 ae On Thursday, September 8, there will be a conversazione 
at Clifton College ; on Friday, September 9, an evening discourse 
will be delivered by Professor W. J. Sollas, F.R.S., at the Colston 
Hall ; on Saturday, September 10, there will be a banquet at the 
Colston Hall, and on the same evening a lecture to the working 


) | Classes by Professor E. B. Poulton, F.R.S. The business of the 


various sections will be conducted from day today. For Satur- 
day, September 10, and for Thursday, September 15, a series of 
excursions have been arranged, and at the conclusion of the 
meeting an excursion through Devonshire, to occupy five days, 
has been organised. The reception-room and offices of the local 
treasurer and secretaries, during the meeting, will be at the 
Victoria Rooms. 
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THE EAST LONDON WATER SUPPLY. 


THE action of the Kast London Water Company 
in returning temporarily to an intermittent system 
of supply has afforded a fresh opportunity for 
ignorant politicians and the editors of a certain 
section of the press to bring themselves into promin- 
ence. The question as to whether the East London 
Water Company is blameworthy, or whether it is 
an unfortunate victim of circumstances, is en- 
tirely one for experts. It is true that this 
view is in some quarters regarded as old- 
fashioned, and that the gentry already referred 
to, quite consistently regard such questions as 
the virtues of vaccination, the real value of vivi- 
section, and the like, as one eminently suitable 
for settlement by the vote of a mass meeting 
roused to enthusiasm on one side or the other by 
loud-mouthed and shallow-brained demagogues. 
However, fortunately for the country there yet re- 
mains a majority of sober-thinking people, who are 
prepared to investigate before passing judgment, and 
recognise that highly technical subjects can be satis- 
factorily dealt with only by trained and experienced 
investigators. It is, of course, very annoying for 
householders accustomed to an ample supply of 
water at any hour of the day or night on simply 
turning a tap, to be sent back to an intermittent 
supply, particularly when theaggravationis increased 
by the lack of suitable storage facilities. In the pre- 
sent instance there has been no dearth of water, the 
supply afforded-—amounting to 25 or 26 gallons per 
head per day—being much in excess of that which is 
actually used by the inhabitants. A remarkable 
feature of the company’s water supply is that the 
middle-class districts where by far the most water 
per head is effectively used take a daily supply 
considerably smaller than the poorer residential 
quarters, where the inhabitants often get it under 
cost price, and as is not unusual in such cases, 
are correspondingly careless as to wasting it. 

One of the most absurd features of the present 


1 | difficulty has been the attempt of certain of the 


more foolish householders to compel the company 
to resume constant supply by keeping their taps 
running during the whole of the six hours the stop- 


7| cocks were open. This original plan of assisting 


the company to refill their reservoirs would excite 
much amusement if related in a comic journal 
as occurring in the west of Ireland, but it has in this 
instance received the passive support of a portion 
of the halfpenny press. It is circumstances of this 





nature which form the strongest argument for the 





public control of municipal water supplies. In 
general, householders will find that the officials 
of a public company are more courteous and 
obliging than those of a municipality ; and at 
the same time the regulations governing the 
supply, sanctioned by Parliament, are much less 
hard on the consumer than they are in the case of 
supply controlled directly by the municipality itself. 
Hence the average man stands to lose directly by 
the change, this loss, however, being more than 
counterbalanced by the general gain resulting 
from the more stringent regulations against waste 
which a public body is able to enforce on the more 
ill-conditioned of the inhabitants supplied. When 
a company prosecutes a man for allowing his tap 
torun, the public, and with it juries and magis- 
trates, consider the offence as venial, and that 
the action has been brought solely with a 
view to an increase of dividends. With public 
ownership, however, the judge and prosecutor 


cal] become identified, and the infliction of smart 


fines convinces the culprit of the wisdom of avoiding 
a second prosecution. In this way the Batley 
Corporation succeeded in reducing the domestic 
supply to 14 gallons per head per day, or little more 
than half the amount which is being provided at the 
present time by the East London Company. It is, 
however, useless, in view of the facts above set 
forth, to expect that the latter will ever be able to 
show a correspondingly economical result, particu- 
larly as we believe Batley is not a water-closet town. 

Nevertheless, although the present supply given 
by the company is more than ample for all real needs, 
there yet remains the fact that the company have 
failed to fulfil their obligations to give a constant 
supply; but before it is possible to ascertain in 
what degree they are blameworthy, it is necessary 
to make a careful investigation into the whole facts 
of the situation. So far as these have yet been 
published, it must be confessed that they tend to 
exonerate the directors of the company and their 
advisers from either lack of foresight or enter- 
prise. Possibly a commission of experts might 
find reason for modifying this view, but at pre- 
sent all the evidence available tends in the other 
direction. 

The East London Water Company are largely 

dependent for their supply on the Lea, which is a 
stream subject to very great fluctuations of flow. 
Further, the New River Company have the right 
to take 22,500,000 gallons per day from the stream 
before the East London Company can claim one: 
an arrangement which must, at least, double the 
fluctuation in the volume passing into the latter 
company’s canal. It was thus early recognised that 
the company would have to construct large storage 
reservoirs, and in 1893 these latter had a capa- 
city of some 600,000,000 gallons. In fact, these 
reservoirs converted a portion of the East of 
London into a veritable lake land. In the 
year named the company, in view of the rapid 
increase in the population supplied, sought 
Parliamentary powers to increase their storage to 
1,260,000,000 gallons, This proposal was opposed 
in Parliament by Professor Stuart, the a for 
Hackney, and as he had some smattering of engi- 
neering knowledge, his remarks received greater 
consideration from the Government of the day than 
experience has shown they deserved. He pointed 
out that the company in question had already 
double the storage capacity of the average of the 
other London companies, thus reducing the very 
difficult question of the proper storage capacity for 
an impounding reservoir to a simple one of arith- 
metic, all questions of the fluctuating nature of 
the supply being disregarded. Nevertheless, the 
honourable member’s opposition succeeded on that 
occasion, and on the re-introduction of the Bill 
next session, it was only passed by a single vote. 
The works were then rapidly pushed forward, 
their urgent necessity being emphasised by the 
0c failure of the supply in 1895. The fol- 
owing year was also a very dry one, but had the 
company been permitted to obtain their Act in 1893 
there would have been no need for the interruption 
of the constant supply. At the same time, it was 
apparent that a still further increase in the storage 
capacity was necessary, and Bills were passed through 
Parliament last session, authorising the company to 
construct additional reservoirs, bringing up the 
total capacity to 2200 million gallons. 

All would have been well had the Fates given 
the company a couple of seasons of normal rain- 
fall, during which the new reservoirs might have 





been finished. Unfortunately, however, the drought 
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on the company’s catchment area has this year been 
unprecedented, as the following rainfall returns, due 
to Mr. Symonds, F.R.S., show : 


os Last 11 Months. laverage for 10 Years | Deficit. 





in. 


in. | in. 
Camden-square .. 15.31 | 23,57 8.26 
Broxbourne a 16.96 } 24.37 8.41 
Southgate. . a | 15.99 | 25.€0 9.61 





The deficiency is still further emphasised by the 
fact that the 10 years’ average includes an unusual 
number of dry years. The flow of the Lea has 
accordingly fallen to the lowest figure yet recorded, 
and the company, including the water purchased 
from and passed on to them by the New River 
Company, has only received from this source 10 to 
12 million gallons per day during the past month, 
whilst the minimum in 1896 was 17 millions. The 
total amount needed to maintain a constant supply 
in the East-End is 454 million gallons per day. Of 
this, under normal conditions, 10 millions are ob- 
tained from deep wells in the chalk, another 10 
millions from the Thames and gravel beds at Han- 
worth, leaving 253 millions to be supplied by the 
Lea and from the reservoirs. The total annual 
flow of the Lea is quite equal to do this and 
more, but in dry summers the daily deficit 
may, as already shown, be very large. The 
storage reservoirs were built to compensate for this, 
and on June 22 last the company had these reser- 
voirs brimful, but the failure of the Lea has neces- 
sitated up to date the withdrawal from these of 
about 945,000,000 gallons, thus reducing the re- 
serve to a somewhat dangerous degree. Of course 
it is easy to say that the East London Company 
should make connections with the mains of the 
other companies, and purchase from them; but 
such a procedure takes time, and though arrange- 
ments have been made with the companies to do 
this, some days must elapse before any great relief 
can thus be obtained. The proposed arrangement 
is that the Grand Junction Water Company shall 
send on water into the New River mains, so that 
the latter company will then be enabled to reduce 
their demands on the Lea, allowing more water to 
pass down into the East London intakes. Other 
connections are also being made, and probably the 
worst of the inconvenience will soon be over. 

Of course, it is easy to state that the East London 
Company should have made these connections 
beforehand, but a drought of the present intensity 
following a series of dry years could hardly have 
been anticipated. The foresight of the company’s 
advisers was shown by the steps taken after 1896 
to increase their storage capacity, and had fortune 
granted them an average rainfall for two or three 
years, the present difficulty would never have arisen. 

Lack of time for the completion of these 
works has occasioned the present state of affairs, 
a recurrence of which will be completely provided 
against once the new reservoirs are constructed. 
In the meantime, no good is likely to ensue 
from ill-informed diatribes against the company, 
either in the press or on the platform. These 
latter, curiously enough, seem mainly directed 
against what is termed the capitalist greed of the 
directors, who in any case are absolutely inno- 
cent, unless they have refused to follow the advice 
of their engineer, of which, at present, there is no 
evidence. A body of directors cannot be expected 
to do more than appoint a competent technical 
adviser, and so long as the recommendations of 
the latter are acted on must be held personally 
guiltless. If the present agitation were directed 
against Mr. Bryan it would be logical, though all 
the evidence shows that he has exercised remark- 
able foresight in this connection, and has been a 
victim of circumstances which it would be unreason- 
able to have expected hin to anticipate. The 
warning conveyed by the drought of 1896 was 
immediately recognised and as promptly acted on. 








NAVIGATION IN JAPAN. 
Durine the past few years Japan has been the 
best foreign customer of the British shipbuilders. 
This has been caused by the liberal terms of the 
law for the encouragement of navigation, which, 
however, seems to have exceeded the expectation 
of its promoters ; and it is now proposed to limit 
its action in a way which will puta stop, at least 
for some time, to orders for ships for Japan being 
sent to foreign countries. The Minister of State 
for Communications recently made a statement on 


the subject, from which it appears that, after the 
passing of the law in 1896, the Government 
included in the Budget for 1896-7 an appropriation 
of 292,000 yen as the probable expenditure under 
the law, but in point of fact, no part of that 
amount was spent on account of the stringency with 
which the provisions on the law were enforced. 
In the year 1897-8 investigations seemed to show 
that something like 34 vessels were likely to 
qualify for encouragement money, and an appro- 
priation of 1,720,000 yen was consequently put 
into the Budget. The full amount has, however, 
not been required for various reasons, and among 
others the engineers’ strike in Britain which pre- 
vented the — being delivered in time ; in fact, 
only five qualified, but these required a payment of 
718,000 yen. It is now pretty well known what 
ships are likely to claim the benefits promised 
by the law. Their number is calculated at 25, and 
in addition to the sum of 1,720,000 yen which the 
Government, working with last year’s Budget be- 
comes entitled to shipping bounties, this year 
(1898-9) a further sum of 3,090,000 yen is asked 
for. This includes the subsidies not only for the 
European and American lines, but also those for 
the Hakodate-Korskovsk, the Niigata-Vladivostock, 
and the Yangtsze-Shanghai lines. In order to 
keep the amount of the subsidies within moderate 
limits, it is proposed to make some very drastic 
changes in the law. The first article, as it at pre- 
sent stands, enacts that a steel or iron ship of a 
certain minimum displacement, flying the flag of 
Japan, owned by a Japanese subject, or by a com- 
any of which the partners or shareholders are all 
apanese, and plying between Japan and a foreign 
country, or between different foreign ports, shall be 
entitled to encouragement money. It is now pro- 
posed to strike out the words “ between different 
foreign ports.” This is a change of small import- 
ance, as the Japanese are not likely to have much 
traffic between foreign ports, as the terminus is 
always likely to be in Japan. The second amend- 
ment, however, is very radical. The law enumerates 
three kinds of ships as ineligible for encourage- 
ment money : 1. Ships registered as Japanese after 
the coming into operation of the law, and being 
five years old, dating from the time of construction. 
2. Ships of an age of 15 years or upwards. 3. Ships 
used on any route under special orders of the 
Government. To these three classes it is now pro- 
posed to add the following: 4. Ships built in 
foreign countries and registered as Japanese after 
October Ist, 1899. This practically means an end 
to shipbuilding orders from Japan ; but it seems to 
us that it also means, if adhered to, an end to the 
extension of the Japanese mercantile marine. We 
recently gave an account of the launch of a large 
steamer at Nagasaki, for the Nippon Yusen Kaisha, 
for which the greater part of the material had to 
be imported, thus proving that the Japanese could 
build ships if they had the material. It is now 
stated that the building of that ship has resulted in 
a loss of 70,000 or 80,000 yen to the proprietors of 
the dockyard, so that under present conditions they 
are not likely to proceed much further in that 
direction. There is considerable mortality among 
the ships of the Japanese mercantile marine, for 
navigation is difficult in Eastern seas, and not 
infrequently the navigators are not experienced ; 
and even this waste cannot be replaced by foreign- 
built vessels, unless the subsidy be foregone, and to 
forego the subsidy means a losing business. The 
proposed change in the law will therefore lead to a 
state of affairs which cannot long continue. Pro- 
bably all that is meant is to provide an interval of 
rest, which will enable the Government time to 
consider where it is in the matter of shipping, and 
what steps are necessary for the future. 








THE IRON ORE OF NORTHERN 
SWEDEN. 
OnE of the most interesting, extensive, and 
adventurous excursions ever made in connection 
with a meeting of a technical society, was that which 
started from Stockholm on Friday, August 12, at 
half-past eight in the morning, and arrived back in 
the Swedish capital on the evening of Wednesday, 
August 24. The object of this long journey of 
close on 2000 miles was to visit the great iron ore 
deposits situated in Swedish Lapland. This 
journey was undertaken by 12 members of the 
ron and Steel Institute, at the invitation of the 
Swedish companies which have been formed for 








working the iron ores of Gellivare and of Luossa- 


vaara-Kiirunavaara, whose guests the members of 
the party were throughout the trip. 

Although it has been known for over a hundred 
years that large and rich deposits of iron ore 
existed within the Arctic Circle in the districts 
above-named, their true importance has only lately 
been apparent. The matter was brought pro- 
minently before British ironmasters a few years 
ago, by a paper read by Mr. Jeremiah Head at the 
summer meeting of the Iron and Steel Institute in 
1894.* Our readers would do well to refer to this 
in order to get a general idea of the situation, but 
it must be remembered that many things have hap- 
pened and much has been discovered during the 
five years that have elapsed since the paper was 
written. As might have been expected, the figures 
as to cost have changed in some cases ; and generally 
it may be said of Mr. Head’s carefully-compiled 
paper, that it has suffered the change, common to 
all contributions of the kind, of becoming obsolete 
with the lapse of time, so far at least as many of 
the figures are concerned. The most recent and 
most authentic source of information on the 
Kiirunavaara and Luossavaara desposits—which are 
those of chief interest to the ironmasters of this 
country—is a report prepared by Professor Hjalmar 
Lundbohn, of the Geological Survey of Sweden, and 
presented to the Swedish Board of Trade by order of 
the King. Weshallmake frequent use of this admir- 
able memoir, and have also to thank Professor Lund- 
bohm for information personally given when we 
had the pleasure of meeting him in the far north. 

It would be interesting to describe the journey 
through the length of Sweden to Gellivare, but in 
view of the large amount of matter to be dealt with, 
very few words can be devoted to this. The total 
distance from Stockholm to Malmberget, which is 
where the Gellivare ore fields are situated, is 1319 
kilometres, or about 818 miles. To accomplish 
this occupied 56 hours. This is not rapid travel- 
ling, being at the rate of a little over 14} miles an 
hour, but this includes stoppages for meals and 
for sleeping, as the train does not travel through- 
out the night. Long stoppages are also made at 
the stations, and altogether the Swedes take their 
travelling in a very leisurely fashion in the northern 
parts. The line is single-track, and perhaps the 
chief thing that would strike an Englishman would 
be the apparently light nature of the locomotives 
compared to the heavy coaches. The country, 
however, is not a very difficult one, the gradients, 
as a rule, being fairly easy, and the curves of 
ample radius. 

The party was carried in a very comfortable 
sleeping-car, which formed our home for close on 
a week. It was a corridor carriage with six com- 
partments, each designed to hold four persons. 
Three of these are divided by partitions, each 
having a door between them. With four persons 
in each compartment, which would mean sleeping 
double-decked, the long journey would undoubtedly 
have been tedious, but Mr. Otto Broms of the 
Gellivare Company—who accompanied the party, 
and acted as our host—with a thoughtfulness which 
characterised everything he did, had arranged that 
only two persons should be in each compartment. 

The country passed through was, in many places, 
very beautiful. The characteristics of Swedish 
scenery are its lakes, its pine woods, and its rocky 
hills. Seldom were we out of sight of water; 
always were pine and birch to beseen. Fora large 
part of the journey the route ran through a bold 
and rocky country with steep hills, which, if not 
of sufficient altitude to be classed as mountains, 
were such in outline. The rivers are rapid and 
broken by rock-obstructed torrents, down which 
the logs with which the surface of the water 1s 
covered, race in admirable confusion, a natural 
water carriage for timber. The highest point 
reached onthe journey was 450 metres above sea- 
level. Naturally the railway does not climb the 
highest peaks, and the wooded hills towered here 
above. Throughout the line there is but one very 
short length of tunnel, and though in one or two 
places there are open valleys which afford pasture 
ground, not once did we sight any tract of level 
meadow land in the northern district. : 

It is not our object, however, to describe even 
so much of Sweden as may be seen from a railway 
carriage window, and it will suffice to say we crossed 
the Arctic Circle, and arrived at Gellivare by five 
o’clock on the evening of Sunday, August 14. 

Gellivare is quite modern ; a collection of a few 











* See ENGINEERING, vol. lvii., pages 763 and 793. 
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timber houses dotted about without any apparent 
plan. There is, however, a very good hotel, where 
the party found an excellent dinner prepared, and 
afterwards spent a quiet night. So far the weather 
had been all that could be desired, brilliant sun- 
shine and blue skies ; but the next morning we 
were awoke by pattering of rain on the verandahs, 
and our prospect for visiting the mines was a 
yet one. 

 Malmberget, which in English would be ‘‘ the 
ore mountain,” is three to four miles from Gelli- 
vare, and is a more populous place. It is even 
newer than the latter, is less prosperous in appear- 
ance, and has the same want of organised plan in 
the disposition of its components. Each owner 
appears to erect a dwelling place as suits his 
fancy, the houses being scattered about haphazard 
as if they had been shaken out of a gigantic pepper- 
box. In other respects it reminds one of a very 
new settlement in the extreme west of America. 

We were welcomed to Malmberget by Mr. Nils 
Bosceus, the manager, and Mr. Dellwick, the engi- 
neer at the mines of the Aktiebolaget Gellivare 
Malmfiilt, which is the Swedish for the Gellivare 
Orefield Company, and at once proceeded to the 
offices of the company, where plans were examined 
and general information supplied ; and here it will 
be convenient to give a few particulars of the former 
history of the mines. 

Mr. Head, in his paper before referred to, tells 
us that in 1888 the total exports of iron from 
Sweden rose to 117,530 tons from 41,765 tons, 
which was the figure for the previous year. This 
increase was to be attributed to the fact that an 
English company had made a railway from Gelli- 
vare to Lulea, a port we ultimately visited, and 
which is situated at the northern end of the Gulf 
of Bothnia. It was contemplated to continue the 
line across the head of the Scandinavian Peninsula, 
thus making railway communication between the 
Gulf of Bothnia and the Atlantic, the western 
terminus being at Victoriahafen, on the Ofoten 
Fjord. It is needless to enlarge upon the fortunes 
of this ill-starred company and the affiliated enter- 
prises that were started to work in conjunction 
with it. It is enough to say that the railway from 
Gellivare to Lulea was made, and that a certain 
quantity of ore was carried to England and else- 
where to be smelted into pig ; and though success 
was achieved in some directions, the enterprise was 
brought to a close, and, to use Mr. Head’s expres- 
sion, ‘‘the shareholders of the Gellivare companies 
had good reason to regret that those enterprises 
had ever been brought under their notice.” 

The Swedish Government took over the railway, 
and the mines became vested in a Swedish gentle- 
man, Colonel C. O. Bergman, who, in 1890, made 
them over to the present owners, the Aktiebolaget 
Gellivare Malmfalt. This company was founded in 
1890 by Consul G. E. Broms, who is still at the 
head of the undertaking and the largest shareholder 
inthe concern. In order to secure the Gellivare 
Company from hostile competition, and to add a 
valuable acquisition to the business, Mr. Broms 
bought in 1892 a three-fifth share of the Luossa- 
vaara-Kiirunavarra property. The latter consists 
broadly of two mountains in which there are de- 
posits of iron ore of greater extent than those at 
Gellivare, and lying about 60 miles north of the 
latter place. At present there is a somewhat rough 
road for about half the distance between the two, 
the Test of the way being by small boats, on the 
Kalix river, as will appear later. Up to now the 
Luossavaara-Kiirunavarra deposits are unworked, 
but when the railway is completed, as it is ex- 
pected to be in four or five years, these mountains 
will doubtless afford the chief source of supply, for 
the ores, it is hoped, will be sent to the English 
market from Sweden. 
_ Mr. G. E. Broms has been an enthusiastic and 
indefatigable worker in bringing his plans for the 
development of this part of Sweden to a successful 
issue, and in the spring of this year his efforts were 
so far crowned with success that the Swedish Riks- 
dag and the Norwegian Storthing decided upon the 
construction of the line of railway which will con- 
hect Gellivare with the Ofoten Fjord, and thus 
Guaplete the link between the Atlantic and the 

ulf of Bothnia. This line will pass through the 

Uossavaara-Kiirunavaara district, the ore,fields of 
which are, indeed, its raison d’étre. 

In regard to the Gellivare mines the output has 
pd increased since they were taken over by 
nd Swedish company, as the following figures will 

ow: In 1892 there were shipped to Germany, 


England, Belgium, and France, collectively, 139,194 
tons ; in 1893, 260,754 tons ; in 1894, 525,728 tons; 
in 1895, 384,007 tons ; in 1896, 614,262 tons; and 
in 1897, 815,797 tons; whilst at the end of the 
present year the figures will be about 820,000 tons. 

These amounts are small compared to the enor- 
mous totals of some other countries. For instance 
in 1895, over 45 million tons of iron ore were mined 
in the Bilbao district, and in 1897 about 54 million 
tons were mined, of which half a million tons were 
consumed in Spain. 

It is not proposed that the exports from the 
Lapland mines will even reach to these dimensions, 
and, indeed, the exports from T.ulea of last year 
and this year are in excess of what is expected to 
be the normal amount. This is due to accumula- 
tion of stocks. The output at Gellivare is arranged 
to be 600,000 tons a year, whilst that of the Luos- 
savaara-Kiirunavaara district is to be 1,200,000 
tons a year. It is not the policy of Sweden to 
exhaust its stock too quickly. 

In considering these figures, account must be 
taken of the composition of the ore, and this brings 
forward the question of analysis. Gellivare ore is 
remarkably rich in iron (the same may be said of 
the other deposits), having roughly an average of 
66 to 67 per cent. of metallic iron. This may be 
compared with the 52 to 56 per cent. of iron in 
—— ore as dry, or 48 to 50 per cent. undried. 
The Gellivare ore is divided into four classes, A, 
B, C, D. The A ore does not occur in large quan- 
tities, but is that which competes more nearly with 
the Spanish ore being low in phosphorus. The 
other grades are rich in phosphorus. The guaran- 
tee under which A ore is sold is that it shall con- 
tain no more than 0.05 of phosphorus, but this 
maximum is seldom reached. For some years past 
Messrs. W. Whitwell and Co., of Stockton-on-Tees, 
have taken large quantities of Gellivare ore for acid- 
steel iron, and we believe have found the content of 
phosphorus very much below that stated. We have 
no knowledge of their practice, but the well-known 
high quality of the material they produce is a suf- 
ficient proof that the ore used must contain con- 
siderably less phosphorus than .05. Even 
with that percentage of phosphorus, however, the 
Gellivare ore, rich as it is in iron, would 
doubtless be valuable for mixing with other 
ores poor both in iron and phosphorus. There 
are, of course, other points that should be con- 
sidered in estimating the value of these northern 
Swedish iron ores, such as ease of working in the 
furnace, &c., but it would lead us too far afield to 
touch upon them in a general article such as this ; 
and, indeed, it is not the Gellivare ores that are 
likely to come to this country, but rather those of 
the Luossavaara-Kiirunavaara district, which will 
be transported vid Ofoten Fjord. As we propose 
dealing with the latter more fully in another issue, 
we will leave the subject for the present. 

At Gellivare the ore is worked by means of open 
pits, the material being carried to the mountain- 
side through tunnels leading from the bottom of the 
pits to the open. It is then taken in bogies by 
inclines to the railway trucks below. The method 
is cheap and expeditious, but does not possess 
special features of novelty. Such power as is 
needed for hauling, &c., is supplied from a central 
electric station containing engines of ordinary type 
of 750 horse-power, supplied by the Atlas Com- 
pany, of Siete; the dynamos being by Messrs. 
Siemens and Halske, of Berlin. 


(To be continued.) 








DR. JOHN HOPKINSON. 

Tue record of Alpine accidents contains none 
which equals in tragic sadness that which befel Dr. 
John Hopkinson and three members of his family on 
Saturday last. For years Dr. Hopkinson had spent 
his holiday in Switzerland, exploring the snow-clad 
peaks which he loved so well, accompanied by one 
or more members of his family, and thus he had 
become one of our most experienced Alpine climbers. 
He had recently completed a tour through Zer- 
matt with his eldest son, ascending the Matter- 
horn and the Dent Blanche, and on Saturday 


morning he set out with his second son, John, | pass 


and two elder daughters to mount the Petite Dent 
de Veisivi, a peak in the Val d’Hérens, running 
south from the Rhéne Valley at Sion. Although 
not a favourite climb, it has fascinations, and 
presents few dangers to the experienced moun- 
taineer. No one witnessed the terrible calamity, 





but it is fairly easy to conjecture the slip which re- 





sulted in all four being hurled over one of the cliffs, 
at the foot of which their bodies were discovered 
on Sunday morning by search parties. The story, 
thus briefly told, has awakened great sympathy 
throughout the country, for apart altogether from 
the brilliant career thus cut short, the four-fold 
bereavement touches the hearts of all. With the 
rising sun they set out from their home full of health 
and ppnae on a day’s excursion, with its setting 
came the painful conviction to the waiting wife and 
mother that disaster had befallen her. 

Science thus lost ‘‘one of the great ones,” as 
Edison puts it, and that too when he was experi- 
encing the satisfaction that comes of fruitful work, 
for Dr. John Hopkinson had only entered his fiftieth 
year. He had lived long enough, however, to insure 
a prominent place in the history of his profession 
and to influence his generation in the right direc- 
tion. He was endowed with rare gifts, being one 
of our greatest exponents of mathematical physics, 
— in his practical application of exceptional 

nowledge, an outstanding exception to the too-oft 
experienced rule that the brilliant University prize- 
man fails in the real business of life. Hopkinson’s 
career as a physicist and engineer almost eclipsed 
his University successes, and these were great. He 
belonged to a specially gifted family. e was the 
eldest, the father being Alderman Hopkinson, of 
Manchester, who, as well as his mother, a daughter 
of Mr. John Dewhurst, of Skipton, are still living. 
The next son was Alfred, a Q.C., and Principal 
of Owen’s College ; then Charles, a B.Sc,, and Ed- 
ward, a D.Sc., distinguished engineers ; and Albert, 
who followed the medical profession. John, who 
was born on July 27, 1849, was first sent to 
Linden Grove School, and afterwards to Queens- 
wood College, entering Owen’s College when 
he was 154 years of age, specially attending the 
classes in mathematics, natural philosophy, and 
chemistry. At 18 he went up to trinity College, 
Cambridge, and graduated with distinction, being 
Senior Wrangler and Smith Prizeman in 1871, 
when 22 years of age. In 1871 he took the degree 
of B.A., and proceeded to M.A. in 1875, having 
previously gained a Whitworth Scholarship in 1869. 
In 1870 he had graduated as Doctor of Science in the 
University of London, taking as his subjects pure 
and — mathematics, acoustics, light, and 
heat. He began as a practical engineer as a pupil 
in the works of Wren and Hopkinson, in Man- 
chester, devoting his time mainly to the design und 
construction of engines. 

The real business of life, however, was com- 
menced in 1872, when he entered the services of 
Messrs. Chance Brothers, of Birmingham, as scien- 
tific or engineering manager in their lighthouse de- 
partment. It was his mathematical skill which at- 
tracted the famous firm of glass manufacturers; 
they had succeeded in securing a recognised place 
of at least equality with the great French optical 
makers, largely through the efforts of Mr. Timmins 
Chance, and his retirement in 1871 necessitated 
such a successor as Dr. John Hopkinson. The 
time was ripe for a physicist of brilliance and 
energy. Wigham, who was the engineer for the 
Irish Lighthouses, and had introduced coal-gas as a 
lighthouse illuminant in 1865, not only urged 
the necessity of, but submitted a design for, a 
group flashing light on the sea, so as to give a 
wider range of distinction to the lights; but his 
method—the raising and lowering of the gas flame 
within the ordinary dioptric revolving light—had 
difficulties. Dr. Tyndall, Lord Kelvin, and others 
recognised the necessity for some scheme, as the 
means then adopted of slow revolving lights with 
different periods were wholly inadequate, and were 
constantly leading to error, and sometimes to 
disaster. The difficulty was in meeting the neces- 
sity ; but, as is usually the case, the man came 
with the need, for upon taking up the lighthouse 
question Hopkinson made it his aim to solve the 
problem. e devised a simple dioptric apparatus 
for producing instead of the single flash as in the 
revolving light, groups of two, three, and four 
flashes of equal duration in succession, and this 
proved successful. The benefit to the sailor is as 
great as was the invention of Lord Kelvin’s com- 
. Messrs. Chance proceeded to the manufac- 
ture of the dioptric group flashing light and a large 
number of the lighthouses and light vessels around 
the coast have been converted into group flashing 
lights of the catoptric system. 

Many of his other improvements in lighthouse 
optical apparatus might be reviewed, but one 
essential change may suffice—the overcoming of 
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the difficulties in the way of electrically illuminating 
lighthouses. Professor Holmes, with his eto- 
electric machine had a display in 1857 at Blackwall, 
which was the first application for the purpose, 
and it was used on the South Foreland with the 
Fresnel apparatus for fixed light ; but here, as at 
Dungeness, where Holmes’s plant was installed in 
1862, there was the element of uncertainty as to 
the working which was most discouraging. It was 
improved for Souter Point, the apparatus being 
first shown at the 1867 Exhibition at Paris. 
But the difficulties were only overcome finally in the 
South Foreland early in the seventies, and for this 
installation Hopkinson made all the calculations, 


and was initiated into Chance’s system of trial | did not exceed 3 per cent. of the power developed ; | 


adjustments and tests. The 
Lizard Light apparatus, which 
followed, was designed en- 
tirely by Hopkinson, and 





premium. The theory was practically demon- 
strated also by improvements in Edison’s design 
of dynamo, and these have since been adopted in 
most types. The original Edison machine had 
several magnets with long thin cores joined by a 
common yoke and pole-piece. By substituting for 
these one stout and shorter magnet, Dr. Hopkinson 
increased the strength of the field and the output 
while reducing the length of the wire necessary 
to excite the field. But the modifications lay not 
only in the magnets but in introducing a larger 
quantity of iron in the armature—it was made of 
thin discs of iron ; and in several other directions. 
The net result was that the cost of magnetisation 





pointed the way to practical success. Thus his ex- 
periments as to the magnetic properties of iron 
which formed the subject of several of his m4 
before the Royal Society, were of incalculable ad- 
vantage in dynamo design. His experiments upon 
electric conductivity showed that the resistance of 
cast iron proved ten times as great as that of pure 
iron, and that 12 per cent. of maganese rendered steel 
non-magnetic. They further rendered it possible 
to determine the magnetic moment of certain simple 
shapes without further experiment. This, as we 
have shown, was at the foundation of his theory 
of the dynamo, for given the section of the iron, 
the windings of the magnets became an easy matter 
of calculation. He also determined the amount 
of loss of power which occurred 
on reversing the magnetisa- 

tion. 
The results of his incessant 








many others, including Mac- 
quarie and Tino, the latter in 
Australia. He was strongly 
in favour of electric light, 
because of its great power, 
and also of its cheapness per 
unit of lighting power. Even 
where gas was available, he 
advocated the use of Dowson 
gas plant for driving electric 
generators. 

It was this association with 
electricity, and his devotion 
to physical research gener- 
ally, which drew him early 
in his professional life into 
the circle of dynamo de- 
signers, and this work he 
pursued with greater ardour 
after he left Birmingham, in 
1878, for London, where he 
set up in business as a con- 
sulting engineer. He, how- 
ever, never severed his con- 
nection with Messrs. Chance, 
continuing as their technical 
adviser. His first research in 
connection with electric gene- 
rators was associated with the 
Siemens’ dynamo to determine 
how the electromotive force 
depended on the current. 
This led him to the origina- 
tion of graphic diagrams, as 
an indication of the duty done 
by the dynamo and of its 
efficiency under various con- 
ditions. These diagrams, 
whose name, ‘‘ characteristic 
curves,” was first given by 
M. Marcel Deprez, are now 
universally recognised, and 
have proved a ready means of 
analysing the worth of any 
dynamo. But with Dr. Hop- 
kinson they were only an in- 
cident, however important, in 
a long series of researches, 
which culminated in a defi- 
nite theory of the electric dy- 
namo being laid down, and 
which, if Hopkinson had done 
nothing else, would have made 
him, as Lord Kelvin put it, 
‘an ornament to nglish 
science.” It embraced a fixed 
law of the compound magnet 
circuit, whereby the configu- 
ration of the iron being settled, 
it was a matter of a priori calculation what the wind- 
ing of the magnet should be, and also what the 
effect to be expected from the machine should be. 





It was the first time such calculation was made | 
— and was an interesting demonstration of | 

ow proper analytical treatment of a subject of | 
such a nature assisted towards the avoidance of | 
|tense as the Edison. 


—- experiment. 

he theory of the dynamo thus evolved—and it 
is only right to say in passing that Dr. Edward 
Hopkinson was closely associated with all this 
work of his brother’s—was thoroughly explained in 


a series of papers before various societies, but to | 
here, as we) 
yal Society | 


these we need not refer specificall 
give a list of them later on. The 
awarded to him a gold medal and the Insti- 
tution of Civil Engineers a Telford medal and 





Tue Late Dr. JoHn Hopkinson, F.R.S. 


From a Photograph by Messrs. 


that there was only 24.8 in. of conductor in the 
armature per volt at normal speed, and 18.2 in. at 
3000 ft. per minute ; and that the intensity of the 
electro-magnetic induction was 8000 centimetre 
gram-second units per square centimetre of the 
field—six or seven times as intense as in the Siemens 
and Gramme dynamos, and nearly four times as in- 
The extent to which his 
improvements have been adopted almost entitles 
Hopkinson to be regarded as the father of the 
modern dynamo. 

Many other improvements in electricity might 
be enumerated ; but space prohibits it; we are con- 
cerned rather with those outstanding results which 
establish the claim of Dr. Hopkinson to a prominent 
place in the history of science. Hewas strong in the 
view that physical research and calculation alone 





labours, relieved only by a trip 
to the Alps or to the English 
lake district, were freely given 
to the profession, as almost 
every other volume of the 
Transactions of the learned 
societies bears testimony. We 
have refrained from making 
specific reference to these 
papers or lectures or speeches 
at scientific meetings; but 
we append a long list which 
shows how exemplary a mem- 
ber he was. He became an 
Associate of the Institution 
of Civil Engineers in 1877, a 
Member in 1882, and for some 
years has been a Member of 
Council. He was elected a 
Fellow of the Royal Society 
in 1878, was a year or two 
ago a member of the manag- 
ing body of the Royal Institu- 
tion of Great Britain, a Mem- 
ber of the Council of the 
British Association, a Mem. 
ber of the Council of the In- 
stitution of Mechanical En- 
gineers ; twice President of 
the Institution of Electrical 
Engineers (in 1890 and 1896) 
and a member of the Phy- 
sical and other kindred socie- 
ties. His contributions to 
these several societies and to 
the Philosophical Magazine 
are marked by a precision 
and clearness which is charac- 
teristic of the _ essentially 
mathematical mind; and if 
they demand mental concen- 
tration on the part of the 
reader or hearer, they carry 
a rich reward in their origin- 
ality of thought and research. 
His James Forrest lecture on 
‘“*The Relation of Mathe- 
matics to Engineering” is as 
charming a treatment of a 
difficult subject as may be 
conceived. The personal ele- 
ment was always entirely 
absent, and it was difficult 
to discover from the treat- 
ment of a series of experi- 
ments of epoch-making im- 
portance, that the author was 
the chief factor. He was never 
dogmatic in laying down 
theories, but always satisfied himself as to the law 
he was enforcing and never swerved. It was his 
continual plea that circumstances should determine 
details in application, and it was only characteristic 
of him that he never took a royalty on any of his 
inventions adopted in a work with which he was 
associated as engineer, or consulting engineer. — 
In recent years he had done much in connection 
with electric lighting and traction. He designed 
and superintended the construction of the Man- 
chester electric supply station, as well as those 
at Whitehaven and Stafford. He also carried out 
the Roundhay-Kirkstall Electric Tramways for the 
Leeds Corporation, and at the time of his death 
was superintending an addition to this and 4 
new and extensive system in Liverpoul and St. 





Elliott and Fry. 





He had recently reported on tramway 
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systems in Newcastle-on-Tyne, Birmingham, Shef- 
field, and Crewe. Indeed, as we have said, he 
was only now turning his great research work to 
profitable account when cut off by a lamentable 
accident, which is all the more sad as it included 
a son and two daughters. The former (John) 
was 23 years of age, while of the two daughters 
Alice was 19 years of age, and Lina Evelyn a 
ear younger. The eldest son, a barrister, had 
just left for Australia on business before the acci- 
dent, and there are two other younger members of 
the family—a daughter and a son. Mrs. Hopkinson, 
who is a daughter of the late Gustave Oldenbourg, 
Leeds, has received many expressions of sympathy 
from her distinguished husband’s numerous friends. 
Although the decision that Dr. Hopkinson and 
the three members of his family will be interred 
at the English church at Territet, Glion, to-day 
(Friday) at eight o’clock, will deprive many of the 
privilege of paying a last respect to his memory, 
there is an obvious appropriateness in the choice. 
The following list of Dr. John Hopkinson’s pub- 
lications gives a good idea of the range of his work : 


1. On the Rupture of an Iron Wire by a Blow, 1871: 
Lit. and Phil. Society. 
2. Further Experiments on Same, 1872: Lit. and Phil. 


Society. : Ja) 

3. Tathenatienl Theory of Tartini’s Beats, 1872: Mes- 
senger of Mathematics. areal, ; 

4, Stresses Produced in an Elastic Disc by Rapid Rota- 


tion, 1872: Messenger of Mathematics. 

5. Refractive Indices of Glass, 1877: Proc. Royal 
Society. 

“f Residual Charge of the Leyden Jar, I., 1876: Trans. 
Royal Society. 

8. Residual Charge of the Leyden Jar, II., 1877: Trans. 
Royal Society. 

9, Electrostatic Capacity, I., 1877: Trans. Royal 
Society. 

10. Torsional Strain in Glass Fibre, 1878: Proc. 


Royal Society. . : Se; 

11. Stresses Caused in an Elastic Solid by Inequalities 
of Temperature, 1879 :_ Messenger of Mathematics. 

12. High Electrical Resistances, 1879: Phil. Mag. 

13. Electric Lighting, I., 1879: Institution of Mecha- 
nical Engineers. 

14. Electric Lighting, II., 1880 : Institution of Mecha- 
nical Engineers. tale 

15. Electrostatic Capacity of Glass and Liquids, IT., 
1880: Trans. Royal Society. : 

16. Action of Magnetism on a Permanent Electric 
Current, 1880: Phil. Mag. 
ee Dielectric Capacity of Liquids, 1881: Proc. Royal 

ociety. 

18. Refractive Index and —— Inductive Capacity 
of Transparent Insulating Media, 1882: Phil. Mag. 

19. Electric Lighting, 1883: Institution of Civil Engi- 
neers, 

20. Theory of Alternating Currents, 1884: Society of 
Telegraph Engineers. ; 

21. Magnetisation of Iron, 1885: Trans. Royal Society. 

22. Magnetisation of Iron, 1885: Proc. Royal Society. 

23. Quadrant Electrometer, 1885: Phil. Mag. 

24, On an Unnoticed Danger in certain Apparatus for 
Distribution of Electricity, 1885: Trans. Royal Society. 

25. Seat of Electromotive Force in a Voltaic Cell, 
1885: Phil. Mag. 

26. Specific Inductive Capacity, 1886: Proc. Royal 


—y: 

“a ynamo Electric Machinery, 1886: Trans, Royal 
ociety. 
m3 —_ Electric Machinery, 1886: Prov. Royal 


ety. 

29, Hlectric Lighthouses of Macquarie and Tino, 1886: 
Institution of Civil Engineers. 

30. Theory of Alternate Current Dynamos, 1887 : Proc. 
Royal Society. ; 
5 = a Coils or Transformers, 1887 : Proc. Royal 
Society. 

32. Specific Inductive Capacity, 1887: Proc. Royal 


Society. 
33. Dinix Properties of an Impure Nickel Metal, 
1888: Proc. Royal Society. 
34, Magnetic and other Physical Properties of Iron at a 
High Temperature, 1889: Trans. Royal Society. 
35. Group Flashing Lights, 1874: Pree. Royal Society. 
36. Magnetic Properties of an Alloy of Nickel and Iron, 
1890: Proc. Royal Society. 
mf Magnetism (Presidential Address Institution of 
— Engineers), 1890: Institution Electrical Engi- 
38. Cost of Electricity Supply (Presidential Address 
Junior Engineering poe ) TROD, ,' 
—_ Dynamo Electric 


a , 18 
Pe achinery, 1892: Proc. Royal 


40. Magneti H D. 
Royal 8 — Properties of Pure Iron, 1892: Proc. 


3 cot lternate Current Electrolysis, 1893: Proc. Royal 


42. Magnetic Viscosity, 1893: Proc, Royal Societ 
: : y: 

Pn On the Force an ’ Blectromagnet Exerts on its 
rmature, 1894: Electrician, May 25. 
aon elation of Mathematics to Engineering, 1894 : 
‘ie ~ Civil Engineers, ‘* James Forrest” Lecture. 
¥ anchester Electric Suppl i : itu- 
Ginot Mechanical Bu — ae aes 1895 : Institu 
ropagation of etisation of Iron, 1895: Phil. 


Trans, Royal Society. 








47. Propagation of Magnetisation of Iron, 1895: Insti- 
tution of Electrical Engineers. 

48. Propagation of Magnetisation of Iron, 1895: Proc. 
Royal Institution. : 

49. Alternate- Current Dynamo - Electric Machines, 
1896: Trans. Royal Society. 

50. Presidential Address, 1896 : 
trical Engineers. 

51. Magnetic Viscosity, 1892: Electrician, September. 

52. Test of Two 5600-Watt Westinghouse Trans- 
formers, 1892. : 

53. The ey and Residual Charge of Dielectrics as 
— by Temperature and Time, 1897: Trans. Royal 

ociety. 


Institution of Elec- 








THE IRON AND STEEL INSTITUTE. 

No more appropriate centre could have been 
chosen for the meeting of the Iron and Steel 
Institute—and certainly not one more delightful— 
than the Swedish metropolis. It is one of the 
most beautiful capitals in the world ; none other 
in Europe has so varied and picturesque a site. 
A glance at the map will show this. Nowhere 
could land and water be so mingled without some 
element of beauty ; but when the land consists of 
bold promontories that jut out to inclose deep 
water basins, sheltering all kinds of craft, or is 
detached in rocky islands covered with trees or 
crowded with terraces, tier above tier, where the 
hills sweep back only to form a level space for the 
older part of the city, where the houses are in 
some places old and quaint, in others lofty man- 
sions lining a tree-planted boulevard that fronts 
the water’s edge—when these things combine, as 
they do at Stockholm—we have a noble city and 
a worthy capital of any kingdom. There are open 
squares and gardens, bridges, beneath which 
tushes a ceaseless tide, busy quays bordered with 
lines of ships, swift ferry steamers always crossing 
from shore to shore among the islands, markets of 
fruit and vegetables, markets of meat, of flowers, 
of old clothes, of copper pots, and the most per- 
fectly satisfactory floating fish market that any 
seeker after the picturesque could desire. A row 
of floats support a planked causeway just wide 
enough for the purpose, and on this the fishwives 

lant their stalls, each sheltered from sun or rain 
& a brightawning. The women of Sweden have by 
no means discarded their ancient national costume, 
which is still common enough, and helps nota little 
to give colour to the busy streets by its bright hues 
of scarlet and blue. 

There is one further virtue — a negative one 
—which Stockholm possesses: although so pic- 
turesque, it is free from odours. That seems 
a strange thing to one who knows the southern 
and eastern cities. In them the picturesque 
abounds, but it always means smells. The happier 
condition of the Swedish capital may be due to the 
long vigorous winter of the north, but certainly the 
sun can shine hot enough in these higher latitudes 
to supply a temperature needed for the formation 
of evil odours if the raw material were present. As 
a matter of fact, however, the Swedes are a cleanly 
and tidy people, and keep their streets and markets 
as fresh as their clothes and complexions. 

Stockholm is, moreover, a thriving and an in- 
creasing city. It is still the largest centre of 
industry in the kingdom, in spite of the rivalry of 
Gothenburg, with its nearer outlet to the ocean 
and its closer touch with western civilization ; 
though Gothenburg has a larger export trade. 
Stockholm is, indeed, growing with wonderful 
rapidity, pushing its boundaries further and further 
up the granite hills in a manner which amazes 
those who have been away for a year ortwo. In 
the newer upper part of the city there are rows of 
fine mansions, broken in places by intervening 
masses of granite, as big almost as the houses them- 
selves. It is curious to see these rough-hewn cubes 
of virgin rock standing in line with the dwellings 
of a handsome street. But they do not stand for 
long. Soon they are attacked hy the builder, and 
quarried into material for houses built upon their 
site. 

The city proper, the old town within the bridges, 
is perched on a comparatively small and rocky 
island connected with the mainland by bridges. 
This island almost blocks up the channel by which 
the Mialaren Lake finds an outlet to the Saltsjon, 
and then to the Baltic. It is asif the Thames were 
multiplied many times in width, and a huge block 
of granite dropped into its bed, almost blocking up 
the waterway ; only the physical formation is very 
different from that of the low Middlesex and 
Surrey shores. The north channel is the larger 


of the two past the island, or would be were it 
not that there is another smaller island almost 
ear me its width. The consequent narrowing 
of this outlet for the waters above causes the 
tremendous race that surges beneath the bridges 
and makes navigation on this side impossible. e 
southern channel is spanned by opening bascules, 
and there is a lock through which vessels can be 
ed. 

It is needful, however, that we should turn our 
attention to the proceedings of the Iron and Steel 
Institute meeting held last week,for there are more 
things to be said about Stockholm than could be 
contained within many pages of ENGINEERING. 


JERNKONTORET. 


The majority of the members came from England 
in the s.s. Argonaut, which had been specially ar- 
ranged to make the trip and form a floating hotel 
during the meeting. The ship arrived after a good 
passage, and the first instalment of the great recep- 
tion the hospitable Swedes had prepared was a 
conversazione given in the evening by.the President 
and Council of Jernkontor at their splendid build- 
ing, which is situated in the best part of Stockholm. 

Jernkontoret (or ‘‘ the iron office;” the two final 
letters constitute the definite article) is an ancient 
corporation founded in 1747 by the ironmasters of 
Sweden, who subscribed to establish a banking 
institution designed to advance money on iron 
stocks, when the demand should fall off and holders 
be unwilling to sell at reduced prices. The re- 
serve fund is now 300,000/. The society has added 
functions of a technical nature, having organised 
a considerable staff of mining and mechanical engi- 
neers and metallurgists. These gentlemen receive 
a salary from the Jernkontoret, and are allowed to 
charge a small fee when employed by manufac- 
turers. They frequently go abroad to gather in- 
formation of a scientific or practical nature. The 
funds are obtained from a small tax levied on pro- 
duction, and to judge by the handsome and beauti- 
fully appointed building which forms the home 
of the society, the Jernkontor must be a very well- 
off body, irrespective of its big reserve. A journal is 
published yearly—Jernkontorets Annaler—contain- 
ing original memoirs, the annual reports of each of 
its technical employés. This is sent free to all iron- 
masters in Ai hg and can be purchased by any 
person at a low price. The governing body, which 
meets weekly, consists of a president and nine 
councillors, an election taking place once every 
three years. There are a permanent secretary and 
treasurer. 

It was this society who were practically the 
hosts of the Institute. The president, Baron 
Gustaf Tamm, was also president of the local Re- 
ception Committee. The executive body of the 
Committee had for its chairman Mr. R. Akerman, 
whose name must be almost as well known in 
England as in Sweden, and who has had the some- 
what exceptional honour of being an honorary 
member of the Institute. The other members of 
the Committee were Messrs. G. Geijer, J. C. 
Kjellberg, hon. secretary, C. C. Lindberg, and 
K. J. Ljungberg. 


Tue SwepisH Iron Inpustry. 


The members of the Institution assembled on 
Friday morning, August 26, at 10 o'clock, in the 
Palace of the Nobility (Riddarhuset), and were 
received by Baron G. Tamm and other members of 
the Reception Committee. Mr. E. P. Martin, the 
President ; Professor Roberts-Austen, President- 
elect; Mr. W. Whitwell, treasurer; Sir James 
Kitson; Mr. E. Windsor Richards ; Messrs. W. 
H. Bleckly ; G. J. Snelus, W. Beardmore, David 
Evans, and er 3a Grenier representing the go- 
verning body of the Institute. After an address of 
welcome from Baron Tamm, and a second from 
General-Director Nordstrém as representing the 
Svenksa Teknologféreningen, or Society of Swedish 
Engineers, had been read and suitably replied to 
by the President, Mr. Martin took the chair, and 
the first r was read by Mr. Bennett H. 
Brough. was Mr. Akerman’s contribution on 
the ‘‘Outlines of the Development of the Swedish 
Tron Industry,” a paper of which we commence the 
publication in full on another e, so that we at 
once proceed to the discussion. is was of a brief 
nature, and was opened by Sir James Kitson, who 
p Stame ‘as one engaged in the manufacture of high- 
class Yorkshire bar iron. He thanked Sweden for 
the being able to improve his manufacture by the 








admixture of pure Swedish iron, and he did not agree 
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with the statement that the Swedish iron would be 
less needed, as the demand for those commoner 
kinds suitable for large structures and general engi- 
neering purposes increased. As the base grew so 
would the summit become greater; and if theSwedish 
ironmasters would take care to maintain their great 
reputation, and produce only the highest quality, 
the demand for their material would surely ex- 
tend. In England makers of iron and steel met 
with difficulties. There were inspectors with me- 
chanical tests, and chemists to make analyses, and 
purchasers were apt to insist that results which had 
once been attained should always be repeated. This 
meant that a proportion of Swedish iron should be 
used. In old times a Sheffield steel maker thought 
his way to fortune made easy if he could secure the 
monopoly of a certain brand of Swedish iron, and 
the reputation then made would keep the iron 
trade of Sweden in a foremost place so long as it 
was maintained. 

Mr. Snelus said he had listened with great interest 
to the author’s account of the early iron products of 
the country. . He had noticed himself traces of the 
success with which this primitive industry had been 
carried out. Some things remaining must have 
been made over 1000 years ago. For instance, 
there was the Viking boat which, though not 
Swedish, was Scandinavian; the iron rivets of 
which were as perfect and fresh as if they were 
made only yesterday. That, however, was not to 
be wondered at when the iron deposits of the 
country were borne in mind. Everywhere pure 
metallic iron was coming to the surface, and there 
were boundless forests to supply also a pure fuel. 
The Swedish workers and investigators had also 
done much. When we in England had hardly 
appreciated the value of the Bessemer process, 
Goransson, at Edsken, had, as stated, increased 
the area of the tuyeres, augmenting the volume of 
the blast, and thus shortening the process and 
giving sufticient heat. This, Mr. Snelus said, 
showed that Géransson appreciated the basis of the 
process, and recognised that we should have iron 
free from silicon. 

Mr. W. H. Bleckly referring to the term 
‘* Lancashire process” used in Sweden, said that 
Lancashire iron never competed with Swedish, and 
it had always been a puzzle to him how the name 
arose. Theauthor’s statement regarding the origin 
of Gustaf Ekman’s improvements, which were 
forwarded on his researches in England explained 
the matter. 

Professor Roberts-Austen bore testimony not 
only to the excellence of Swedish iron in its 
chemical composition, but also to the high results 
obtained by physical tests. M. Brinell had lately 
shown the extreme importance that was to be 
attached to the latter qualities. Mr. Beardshaw 
called attention to the extreme modesty of the 
paper, and, as a Sheftield manufacturer, called 
attention to the fact that the high-class Sheffield 
steel was almost entirely due to the purity of 
Swedish iron. We were certainly getting better 
and better open-hearth steel, but still had to de- 
pend on Swedish pig for. the best and most suit- 
able material. Professor Howe wished to support 
what had been said respecting the labour of Brinell, 
who had accomplished as much as most others, and 
had done his work with the simplest appliances, 
The results he had obtained were certainly very 
remarkable. 

Mr. Akerman, in replying to the discussion, said 
he had only to thank the meeting for the kind 
manner in which his paper had been received. 

The President, in proposing a vote of thanks, 
pointed out how much the British steel industry 
owed to Sweden. In 1727 Sweden produced twice 
as much iron as Great Britain; but about this time; 
owing to the inventions cf great Englishmen, our 
country had made a great stride forward, and the 
impetus thus gained had lasted to the present era. 


SwepisH Iron Ore MINING. 


The next paper on the list was a contribution by 
Professor G. N ordenstrém, of the School of Mines, 
Stockholm, entitled, ‘‘ Prominent and Characteristic 
Features of Swedish Iron Ore Mining.” This in- 
teresting paper we shall print in full shortly, and 
as it was followed by a very brief discussion, we 
need not give an abstract of it here. 

Professor Bauerman was the first speaker, and 
bore testimony to the admirable manner in which 
the paper had been prepared. The President re- 
ferred to the question of the supply of iron ore, one, 


pressing. He himself was interested in an iron ore 
mine in the north of Spain, from which no less 
than 14 million tons a year weretaken. Naturally, 
things could not go on like this indefinitely, and it 
behoved us as an ironmaking nation to look to the 
future. There were extensive and rich deposits in 
Northern Sweden that would in natural course 
become a source of supply to Great Britain. He 
would point out that in Sweden the ore deposits 
occurred in the primitive formations, whilst in 
England and Spain they were found in the later 
formations. He would throw it out as a subject 
worthy of consideration whether we might not find 
iron ore in the primitive formations of our own 
country. 


Harp Sreex Rais. 


The chief discussion of the day arose on Mr. C. P. 
Sandberg’s paper on ‘‘ The Danger of Using too 
Hard Steel Rails.” It is fairly well known to our 
readers that Mr. Sandberg not only advocates the 
use of a rail for permanent way of amply sufficient 
sectional area, but also that he does not approve of 
high carbon in the material from which the rail is 
rolled. In the United States chiefly, views opposed 
to the latter — are held by many railway 
engineers, a carbon content of 0.50, 0.60, or even 
0.70 being advocated on the score of greater dura- 
bility and consequent lower cost of upkeep. Mr. 
Sandberg’s views are that a hardness of metal 
resulting from such a percentage of carbon cannot 
be obtained without the risk of the rail fracturing, 
possibly in several places at once, and thus involv- 
ing the probability of a serious accident. It is not 
sufficient, he holds, to show that a certain number 
of rails have stood a prescribed test. The uncer- 
tainty of all being alike is too great, and safety 
should stand before economy in the railway engi- 
neer’s practice. He also advocated in his paper— 
which we print in extenso on another page of the 

resent issue—that chemical analysis should not 
orm a part of rail specifications. Analyse if you 
willfor your own information, he says, but as the 
rail is subjected to blows in practice the test 
should be by the tup. 

The discussion was opened by the somewhat 
unusual practice of one member reading a letter 
from another. Sir James Kitson had received a 
communication from Sir Lowthian Bell, in which the 
latter stated that in his experience 500 or 600 rails 
out of 20,000 had been broken during the last 20 
years, and in only one case had this led to a fatal 
accident, namely, that at St. Neots. In this case 
the rail had been down 19 years. On the North- 
Eastern Railway there was a general impression that 
90-lb. rails were as liable to break as 82-lb. rails. 
He believed the fracture was due to mechanical 
causes rather than chemical, but this was a subject 
which was being investigated. 

Mr. Akerman was of opinion that the hardness 
in rails should be the medium amount which the 
author advocated. In English railways, the paper 
stated, the average rail fractures were one per 
annum for every 70 miles of line, whilstin Sweden 
they were one per annuia for every 92 miles of 
line. In iwibie, however, the hardness has 
gradually increased, owing to the greater regularity 
of blowing by the Bessemer process, carbon up to 
0.35 and 0.45 per cent. being used, and more 
manganese up to 1 per cent., the silicon up to 
0.1 per cent., and the phosphorus not more than 
0.075 per cent. 

Mr. Hunt, of Chicago, as an American metal- 
lurgist—and, he thought, speaking for England too 
—said he would not discuss the question so far as 
regarded Swedish conditions, but viewing the ques- 
tion in a broader sense, he was generally of opinion 
that the hardness of rails might safely be increased 
beyond that advocated by the author. He had 
assisted to roll the first Bessemer rails made in 
America, and had been secretary to the committee 
which had laid down the details of the American 
standard steel rail. The author had said that it was 
doubtful whether hard steel rails stand most wear, 
and had cited the authority of Mr. C. B. Dudley, 
chemist to the Pennsylvania Railroad, who argued 
in favour of soft rails, whilst Mr. P. H. Dudley, 
of the New York Central Railroad, advocated hard 
ones, even 0.60 or 0.70 per cent. of carbon and 
more. Mr. Hunt said that undoubtedly Mr. C. B. 
Dudley had favoured the lower carbon steel, but 
he very much doubted whether that gentleman still 
held the same opinion. It had been calculated how 
many hundreds of thousands of dollars the dictum of 


companies, and the commercial side of the question 
could by no means be ignored. The problem was 
not to be settled offhand on hard-and-fast lines. 
Ores high in phosphorus would not produce an 
iron which would safely take the same amount of 
carbon as would the iron from poorer ores. On 
one railway running into Canada, and subjected 
to climatic influences not very dissimilar to those 
of Sweden, there were laid 80-Ib. rails of the Ameri- 
can standard section, and high in carbon. Out of 
80,000 tons laid down, there were but two fractures 
and those not of a compound nature. Other in. 
stances were quoted by the speaker of similar ex- 
periences. Mr. Sandberg had said that the articles 
in the American technical journals advocating 
harder rails were ‘‘ sensational.” The speaker con. 
sidered that the sensation which would be ex. 
perienced should be one of satisfaction that such 
enlightened views prevailed. It would be possible 
to put down rails made from basic open-hearth 
steel, made from an ore having up to 0.05 of phos. 
phorus, the carbon being 0.7 per cent., and to get 
good results; and he was of opinion that before 
long basic open-hearth steel would take its place 
in American practice as a formidable competitor to 
Bessemer steel for rails. He would call attention 
to the economy to be obtained from “treated” 
rails. He had known cases where 100-Ib. rails had 
been re-rolled as 90-lb. rails, and so on, the fact 
being that each time the rail was so reduced, it 
was improved for use. 

Mr. Windsor Richards agreed that safety was 
beyond all other things. Say what one might, the 
more carbon there was in a rail the greater the 
danger of fracture. He also agreed with 'the author 
that the tup test was sufficient, but he thought that 
the judicious engineer would add chemical tests for 
his own information. In his own experience he 
had found that a 1-ton tup falling 20 ft. ona 0.5 

er cent. carbon rail was liable to cause fracture. 

r. Sandberg’s advocacy of a heavier section rail 
was also sound. He would, however, point out 
the need of casting bigger ingots for the larger 
section rails which were coming into use. If the 
rail were heavier, other things being equal, suffi- 
cient work would not be put in it, and this was 
needed to bring up the quality of the metal. In 
conclusion, he was in complete accord with the 
author in the essence of his paper. 

Professor Roberts-Austen said a Government 
Commission would shortly look into these matters. 
He asked if sufficient attention was paid to the tem- 
perature at which rails were rolled, and also as to 
their treatment whilst cooling. 

Mr. Snelus agreed that too much carbon should 

not be put into rails, the safer and more economical 
practice being a moderate degree of the element. 
He agreed that an excess of silicon prevented 
the safe use of carbon, say up to 0.50, as a very 
brittle rail would result, and in his opinion silicon 
was really the cause of fracture. If the silicon 
could be kept low, high carbon might be safely 
used, but there was an element of uncertainty in 
the material otherwise. Sir Lowthian Bell had 
said that fractures were almost as frequent in 
heavy as in light rails. In a crystalline body, ifa 
fracture were once started it would go in time with 
equal facility whether the rail were light or heavy ; 
but a heavy section gave a stiff rail, and thus vibra- 
tion, which would carry the fracture through, would 
be prevented. 
he President thought that Mr. Hunt and Mr. 
Snelus were more in accord than would at first 
sight appear. In America they used high carbon, 
and were seldom troubled by fractures, whilst it 
was held on this side of the Atlantic that above 
0.50 per cent. of carbon gave a dangerous rail. 
The explanation might be found in the different 
composition in regard to other alloys of the 
American steel, so that carbon could be increased 
without detrimental qualities, so far as rails were 
concerned, being developed. The silicon in 
American rails was lower than was usual with us. 
He agreed that bigger rails were desirable, and also 
that the ingots from which they were rolled should 
be increased in size. 
Mr. Hunt asked to add a few words. The 
American ingots were 22 in. square in section, but 
they found that if a fracture were made in 9-in. 
blooms, the structure of the metal was no closer 
than that which would be obtained from a 15-in. 
ingot. He thought that the work done at high 
temperature had no effect on the texture in regard 
to making it closer. In opposition to what 
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a still higher content of silicon, but with this dif- 
ference, that it should be added after the blow, so 
as to get a solid ingot. One thing he was sur- 

rised to see in England was the manner in which 
rails were treated after rolling, a point Professor 
Roberts-Austen had touched upon. Ample hot- 
bed room should be afforded, and the proper 
camber given at once, so that the minimum of 
work should be put upon the rail when cold. 
Every mark on a rail was a bid for a fracture. In 
England not enough room was given for the handling 
and cooling of rails. 

Mr. Jeans thought it was a pity the paper had 
been read at all, because if the conclusions of the 
author agreed with those of the Board of Trade 
inquiry it was useless ; if they differed, matters were 
no further forward. 

Professor Arnold pointed out that it was not 
accurate to say steel rails were homogeneous, as 
they consisted of masses of true steel or pearlite, 
and of iron or ferrite. If the latter predominated, 
they had more the property of iron ; if the latter, 
they partook more of the character of steel. He 
believed silicon, per se, did not injure the rail, but 
acted on the sulphur, combining with it, and with 
the iron formed large crystals, inclosed in meshes 
of a low fusion alloy. If the rail were annealed, 
this arrangement would be modified by the forma- 
tion of smaller nodules. Steel containing 0.35 to 
0.40 per cent. of carbon was certainly less likely 
to fly than that having 0.60 per cent. 

Professor Howe considered that certainly we 
must avoid too great hardness: but what hardness 
was ‘too great’’? The question before the 
meeting seemed to him purely one of reasonable- 
ness. On one hand as carbon was _ lessened 
the safety of the rail was increased, but its life 
shortened. Rails with 0.10 per cent. of carbon 
would certainly be less liable to break than those 
with 0.35 per cent., exactly as the latter are in turn 
less liable to break than those with 0.50 per cent. 
of carbon. If the 0.50 per cent. carbon rail were 
dismissed simply because it was (though more 
enduring) less safe than the 0.35 per cent. carbon 
rail, by parity of reasoning the latter should be 
rejected because, though more enduring, it was less 
safe than the 0.10 per cent. carbon rail, an evi- 
dently absurd conclusion. The speaker believed 
that we have to learn, not by mottoes, however 
wise, but by experience and experience alone, how 
much carbon rails may contain, and hence how 
enduring they may be, without unreasonable 
risk of breakage. This was a question which 
evidence rather than generalities should answer. 
As to the ‘‘sensational” reports from America 
concerning high-carbon rails, Professor Howe could 
not speak, for they had not come to his notice. 
But he did know of admirable reports, not from 
sensational but from serious and careful observers, 
safely entrusted with grave responsibilities, ad- 
vising, on grounds which seemed sufficient, the use 
of rails much higher in carbon than those hitherto 
m general use. The standing and character of 
these men, he said, was such that their opinions 
are not to be lightly dismissed. The old view of 
Dr. C. B. Dudley had been used as an argument 
for using soft rails. He believed that the great 
majority of competent American judges hold that 
these early conclusions of Dr. Dudley’s must be re- 
vised, in view of later evidence and .consideration. 
In regard to the amount of reduction from ingot 
to rail, there seemed good reason to hold 
that it had but slight direct influence on the 
quality of the steel. The temperature at 
which the rolling ceases, i.e., the finishing tem- 
perature, had, however, a most profound in- 

uence on the quality ; and if in general better 
steel were obtained from large than from small 
Ingots, it is, in very large part at least, because 
the finishing temperature of a rail rolled from a 
large ingot would in general be lower than that of 
one rolled from a small ingot. Beyond this were 
distinct questions, such as the better welding of 
pipes and blowholes, greater economy in crop ends, 
Scrap, «&c., which attend the use of larger ingots. 
~ abnormally high temperature in the Bessemer 

“OW injured the steel, and might leave much 
silicon in it ; but there was good reason to believe 
meg not the silicon but the high temperature was 

© cause of the injury, so that there was a 
~ temperature ; and, then, after the blow if 
~ .cO were introduced, the quality would not be 
injured. The lesson of Sweden to others was 
fality and care. The speaker did not believe 

at/we are yet in a position to write definitely, 





and finally the formula either for the com- 
position on the manufacture and treatment of 
steel rails. Once cast iron was good enough for 
guns, then wrought iron was good enough, then 
steel, now heat-treated steel, and later, perhaps, 
heat-treated alloy steels alone will suffice. So, too, 
cast iron was once good enough for rails, then 
wrought iron, now soft steel. But he did not 
believe that progress had ended, but that there 
would be further evolution, and that we shall have 
more enduring rails. What the path of progress 
will be, of course, no one can predict. The 
Bessemer converter may be discarded and the 
basic open-hearth furnace be used, both because it 
leads to lower phosphorus, and because as usually 
worked it leads to better quality even for like com- 
position. Heat treatment may come, not this year 
nor next, but eventually ; for he could see no 
reason why a wiser management of the heat 
remaining in the rail as it leaves the finishing pass 
need be expensive. With, or perhaps before other 
improvements may come greater hardness if, as 
may reasonably be supposed that would give greater 
endurance ; but with greater hardness there would 
come greater purity, aud greater care in manufac- 
ture, in making, casting, rolling and treating ; that 
he considered the Swedish lesson that present 
crude methods admit of great improvement in 
several directions. 

Mr. Harbord agreed that we had not arrived at 
the stage of knowledge which would determine 
the best possible amount of carbon for steel 
rails, and he disagreed with Mr. Sandberg’s 
view that we should discard chemical tests. 
They should be used in conjunction with phy- 
sical tests. The two should work together. For 
instance, a rail might be made which was very 
high in phosphorus, and which would get through 
the mechanical test, but no engineer would think 
of putting it down. In regard to silicon, he would 
mention that he had analysed a special brand of 
steel which was made for railway tyres, and which 
had fulfilled this trying condition very satisfac- 
torily, there having been no fractures. This had 
0.30 of silicon, and up to 0.50 of carbon. The 
silicon was, however, added after the blow, and 
the tyres were most carefully annealed. 

Mr. Adolph Grenier, of Seraing, said that they 
had had good results in regard to steel rails having 
0.35 of carbon in Belgium. The standard test for 
100-lb. rails was a weight of 1 ton falling 6 metres. 
The experience on the Government lines was that 
failures were very few and there were no accidents 
from broken rails, but the rails soon became flat- 
tened at the ends. The duration of steel rails was 
found to be 30 times that of iron rails. In Belgium 
they had an average during 25 years of .003 per 
cent. rails broken per year. In England breakages 
were .005, and in Sweden .004 percent. He ad- 
vocated for rails moderate hardness, big section, 
and rolling-as cold as possible. 

Mr. Sandberg, replying to the discussion, said 
that the latter was valuable, because all sides 
had been heard, except the consumers. When, 
however, the Railway Congress came on in Paris 
makers would have the consumers’ opinions. In 
regard to the percentage of breakages, if the rail 
were fractured in several places it would be a source 
of great danger, but if it only broke in one place, 
so as not to cause an accident, it would not matter. 
He tested one rail out of twenty, but he could not be 
sure with the harder steel that the spring in the rail 
would not make it fly. If there were economyin using 
harder steel what would be the economy of years 
compared to one serious accident. In the celebrated 
accident on the Great Northern Railway the rail had 
0.52 per cent. of carbon, and broke into 20 pieces. We 
might learn from our American friends how to treat 
rails when leaving the mills. They have had the 
benefit of our experience, and now we may in turn 
be instructed by them. So far as the composition 
of the rails was concerned, he could say let engineers 
analyse as much as they like, but let them keep 
analyses out of the specifications. In regard to 
open-hearth steel he was sure engineers would be 

ad to have it if they could get it as cheaply as 

essemer steel. 

This brought the discussions on papers during 
the first day’s sitting to an end, and members dis- 
persed to visit various works open to their inspec- 
tion in the city and its environs. 


DINNER OF THE SWEDISH [RONMASTERS. 


On the evening of Friday, the 26th inst., a 
dinner was given to members by the Association of 





Swedish Ironmasters, and was numerously attended, 
there being about 350 present. Baron Tamm occu- 
pied the chair, having the President, Mr. E. P. 
Martin, on his right-hand. 

On the following day, Saturday, August 27, the 
sitting for the reading of papers was renewed in 
the Riddarhuset, when the King attended, and 
heard Professor Roberts-Austen read his paper, 
‘*On the Action of the Projectile and of the Ex- 
plosives on the Tubes of Steel Guns.” This paper 
was afterwards discussed, His Majesty following 
the debate with evident interest. Three other 
papers were also read and discussed at this meeting, 
viz., Mr. Stead’s contribution on ‘‘ Brittleness Pro- 
duced in Soft Steel by Annealing”; Professor 
Arnold’s paper on ‘‘The Micro-Chemistry of Iron”; 
and Mr. G. R. Johnson’s paper on the ‘ Action of 
Metalloids on Cast Iron.” We must, however, 
reserve our report of this day’s proceedings for a 
subsequent issue. 

On Sunday evening the majority of the members 
started in two groups for an extended excursion to 
visit either the iron works of Domnarfvet, Hofors, 
Sandviken and Forsbacks, and the mines of Granges- 
berg, Falun and Dannemora, or the iron works of 
Laxa Degerfors, Bofors, Uddeholm and Storfors, 
and the Presberg iron mines. These excursions 
extend over several days, members joining the 
ss. Argonaut at Gothenburg, which is expected to 
arrive at Newcastle on the 5th of September. 








NOTES. 

An Austro-HuncaRIAN Fioatinc Exursirion. 

As an illustration of the keenness with which 
Continental countries are pushing their trade in 
the East, Her Majesty’s Consul at Trieste gives 
an account of a proposed Austro-Hungarian float- 
ing exhibition which is intended to make the 
manufactured products of Austria and Hungary 
known in the Far East aud foreign countries, 
with the object of opening up new channels for 
the rapidly increasing national productions, and 
particularly in those countries but lately opened 
to European commerce. On the voyage out 
all the most important ports will be touched 
at. Among these will be The Pirzus, Salo- 
nica, Constantinople, Smyrna, Alexandria, Mas- 
sowah, Aden, ombay, Colombo, Calcutta, 
Akyab, Rangoon, Singapore, Bangkok, Saigon, 
Batavia, Macasser, Manilla, Pakhoi, Kiungchow, 
Canton, Hong Kong, Swatow, Amoy, Talete, 
Foochow, Shanghai, Chin-Kiang, Wei-Hai-Wei, 
Chefoo, Port Arthur, Ynensan, Nagasaki, Kole, 
and Yokohama. The directors, however, retain 
the right of not touching at one or other of the 
ports, should circumstances not warrant them in 
doing so. The arrival of the steamer at each port 
will be extensively advertised beforehand by 
means of announcements in the most widely-read 
papers in the locality, as well as by attractive 
placards and circulars. The stay in each port 
will be regulated by the commercial importance 
of the place, so that the wares exhibited may 
be inspected by every possible visitor. Admis- 
sion will be free, and catalogues in four lan- 
guages will be distributed gratis to every visitor to 
the Exhibition. Some 30 or 40 experts will travel 
with the Exhibition, and to each one, according to 
his speciality, will be confided the interests of a 
group of exhibiting firms, in order to give im- 
— and visitors such explanations as they may 
esire, and to take orders at such prices and on 
such terms as shall have been fixed by each ex- 
hibitor upon the consignment of his goods to 
the Exhibition. Special arrangements are to be 
made for the sampling of wines, beer, liqueurs, 
mineral waters, food stuffs, &c. The prospectus 
which has been issued enters at length into the 
advantages of such an Exhibition, and urges manu- 
facturers to put themselves, as soon as possible in 
communication with the directors, as it is in the 
national interests that the organisation should be 
completed as soon as possible, lest other industrial 
nations should be beforehand. The experts on 
board the Exhibition will not only do their best to 
push the sale of the goods in the departments which 
they represent, but they will make every effort to 
procure able agents and to put them in direct com- 
munication on business matters with the exhibitors. 
At the close of the Exhibition every exhibitor will 
receive an accurate report, with quality, quantity, 
&c., of the goods which have been found most suit- 
able to the several townsand districts. The direc- 
tion of the Exhibition expect that by these means 
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an exact idea of the manufacturing capabilities of 
Austro-Hungary will be given to foreign importers, 
and that thereby the productive industries may 
become of some account in the national economy. 
Arrangements have been made with the Austrian 
Lloyd Steamship Company for the use of their 
vessel, the Poseidon, for the purposes of the Exhi- 
bition, and by way of marking its national import- 
ance, the Imperial and Royal Government has made 
a grant of 50,000 florins in the way of subsidy to 
assist the enterprise. 


SHIPBUILDING AT NAGASAKI. 

The most important private dock and ship- 
building yard in Japan is that at Nagasaki, owned 
by the Mitsu Bishi Kaisha, and the work done in 
it may be taken as representative of the best work 
of the kind done in Japan. It will, therefore, no 
doubt, interest some of our readers to note some of 
the points which appear in a report which was 
recently issued describing the extent of the estab- 
lishment and the nature and amount of the work. 
Before the opening of Japan to foreign trade, 
Nagasaki was the only point of contact with the 
outside world, and it was here that some of the 
first experiments were made in Western methods, 
and among others, attempts at engineering. About 
forty years ago, a small mechanical engineering 
works was started under the Shogunate, and a few 
engines were actually made from drawings obtained 
from books, with such assistance as could be got 
from the Dutchmen, who were the only foreigners 
allowed to land in the country, and even they were 
restricted within very narrow limits. Ten years later 
the works passed into the hands of the Imperial 
Government, and were greatly extended under the 
superintendence of British engineers and ship- 
builders, and supplied with a good selection of 
engineering and shipbuilding machine tools. A 
graving dock capable of accommodating the largest 
merchant steamers was constructed, and very soon 
the establishment obtained a high reputation for 
its work, and was much taken advantage of by 
vessels of every description and nationality, from 
ironclad cruisers of the first class down to coasters, 
and many small steamers for the coasting trade of 
Japan were built and completed with engines, 
boilers, and all fittings. In 1884 the establish- 
ment passed into the hands of its present pro- 
prietors, ‘‘The Mitsu Bishi Company,” and the 
developing mercantile marine in Japan has caused 
huge additions to be made to the works. The large 
dock built by the Government has been lengthened 
and another smaller one added. Very great im- 
provements have been, and are now being, made in 
the works, and almost all the machinery has been 
modernised and largely added to, both in the 
engine works and shipbuilding yard, so as to 
enable the heaviest work to be undertaken. The 
boilermaking and moulding shops are now equipped 
to meet any requirement, so that perhaps, taken as 
a whole, the works have the heaviest and most 
complete plant required for marine engineering and 
shipbuilding purposes to be found in the East. 
The docks, built of granite, can take vessels of any 
size up to 510 ft. in length, and at ordinary spring 
tides the water on the blocks of the huge dock 
registers 26 ft. 6 in., and on those of the smaller 
one 22 ft., the widths being equal to anything up 
to 80 ft. and 53 ft. sespectively. There is also a 
slip capable of lifting vessels of 1200 tons register, 
which has been found to be a most useful addition 
to the yard. Railways have been laid throughout 
the works, a locomotive crane has been got for the 
shipyard, and the usual complement of hydraulic 
gear, electric drills, and heavy bending, shearing, 

unching, and drilling machines, as well as sheer 

egs capable of lifting 80 tons. Attached to the 
yard there are rigging and sailmaking lofts, and 
the company has powerful salvage plant, ready at 
short notice for the assistance of vessels in distress. 
Tron shipbuilding was commenced in 1889 by the 
building of a steamer of about 200 tons register for 
the company’s own use, followed by two or three 
of similar design, but of increased size and power. 
Gradually others of larger size were attempted, and 
at the present there are four vessels on the stocks, 
one 300 ft. long and 2530 tonnage, two 445 ft. lo 
and 6550 tonnage, and a fourth 238 ft. long an 
1540 tonnage. The harbour of Nagasaki is one of 
the finest in the world and is much resorted to by 
the fleets of all nations, and the engine shops and 
shipbuilding yards are found very convenient for 
repairs. An understanding with Japan would, 
therefore, not only be a most important factor in 


any complications which might arise in the Far 
East, not only on account of the strength of her 
Navy, but also for the facilities she could offer for 
repairs and coaling. As at present practically all 
the iron and steel used in the construction of the 
ships requires to be imported, British shipbuilders 
need not be very much afraid of competition. It 
would, however, be interesting if returns were 
published showing the cost of the vessels con- 
structed, compared with what they would have 
cost if they had been built in Europe. 








LAUNCHES AND TRIAL TRIPS. 
On Wednesday, August 17, there was launched from 
the shipbuilding yard of Messrs. C. S. Swan and Hunter, 
Limited, had yes Bl the cattle and cargo steamer 
Mount Royal, which has the following dimensions: 
Length over all, 483 ft. ; length between perpendiculars, 
470 ft.; beam extreme, 56ft.; depth moulded to shelter 
deck, 42ft. 10in. The engines, built by the Central 
Marine Engine Works, of West Hartlepool, have cylinders 
28 in., 46 in., and 75 in. in diameter by 54 in. stroke, and 
are capable of giving 2800 indicated horse-power. Steam 
is supplied from three large single-ended boilers, fitted 
with Sowden's forced draught. The steamer will carry 
a deadweight cargo of 11,000 tons on a draught of water 
of 27 ft., and a measurement cargo of 18,000 tons. 

On the 20th ult. the s.s. Nippon Maru was taken on 
her official trial on the measured mile at sea, when she 
made an average speed of 16} knots, and engines worked 
in a very satisfactory manner. This vessel is one of the 
first of a fleet of twin-screw mail and passenger steamers 
being built to the order of Messrs. M. Samuel, of Lon- 
don, on behalf of the Tokio Kiser Kabushiki Kaisha, of 
Tokio, Japan, and has been built by Sir James Laing, 
of Sunderland. Her length is 441 ft., depth moulded 
22 ft. 6in., breadth 50 ft.6in. The engines, by Messrs. 
George Clark, are in duplicate, with cylinders 28} in., 
46 in., and 75 in. in diameter, with a stroke of 48 in., and 
are driven by four double-ended and one single-ended 
boiler, which give a total heating surface of 20,000 square 
feet. This vessel has been built under the direct super- 
vision of Messrs. Flannery, Baggallay, and Johnson, of 
London and Liverpool, with whom is associated Captain 
Tomioka, the owners’ representative in this country. 
This vessel is built to Lloyd’s highest class, and has all 
the latest improvements for this class of vessel, the pas- 
senger accommodation being fitted up in a most luxurious 
manner, and is arranged to carry 89 first-class and 28 
second-class ngers and servants, and 200 emigrants. 
After the trial the vessel returned to the Tyne, to par- 
tially load before leaving for London. 





On Tuesday, August 23, the screw steamer ‘Taboga, 
which has been built and engined es, Wigham 
Richardson and Co. at their Neptune Works, Newcastle- 
on-Tyne, to the order of the Pacific Steam Navigation 
Company, of Liverpool, went for a very successful trial 
trip off the coast. The Taboga is destined for service 
on the west coast of Central America, she is built of 
steel, is 185 ft. long by 31 ft. beam, and is rigged as a 
two-masted schooner. She has very well-finished accom- 
modation for 22 first class passengers in 11 state-rooms, all 
of which are in deck-houses on the promenade deck, and 
special attention has been paid to all arrangements for 
securing the comfort of the passengers. There are also 
arrangements for carrying a large number of cattle on 
the main deck. The steamer is fitted with compound 
engines, which on the trial trip worked without the 
slightest hitch, and to the entire satisfaction of the 
owners’ representatives, Captain Conlan, their marine 
superintendent, Mr. James Thomson, their superinten- 
dent engineer, and Captain Taylor, who will take com- 
mand of the vessel. 


The s.s. Flandria, built to the order of the Steam 
i A Company, Gotha, of Gothenburg, was 
launched at the yard of the Elsinore Iron Shipbuilding 
and Engineering Company, Elsinore, Denmark, on the 
23rd ult. This steamer is built of steel to the highest 
class at Bureau Veritas special survey, and her dimen- 
sions are 229 ft. 8in. by 33 ft. by 15 ft. OLin. depth of 
hold. The engines are of the triple-expansion type, with 
surface condenser, indicating 700 horse-power. In the 
we berth the keel of a cargo steamer for Hamburg was 
aid down. 


On Wednesday, the 24th ult., the fine screw steamer 
William Broadley, built for the Red ‘‘R” Steamship 
Company, Limited (Messrs. Stephens and Mawson, 
managers), of Newcastle-on-Tyne, by the Blyth Ship- 
building ey. Samm went to sea for her trial 
trip previous to being loaded. The dimensions of this 
vessel are as follow: Length, 337 ft.; breadth, 47 ft. ; 
—— 24 ft. y in.; and she — been built to Lloyd’s 

ighest class, and to carry a large cargo on an eas 
draught of water. The ballast tank under the nelleve 
fitted with a patent system of ventilation, so as to save 
the deterioration of the tank. Messrs. Blair and Co., 
Limited, of Stockton, have supplied the engines, which 
are of the triple-expansion kind, having cylinders 24 in., 
40 in., and 65 in. in diameter by 42 in. stroke. The 
vessel left Blyth about mid-day, and had on board the 
directors and managers of the Red ‘‘R” Steamship 
Company, representatives of the builders and engineers 
and several friends. Numerous runs were made over the 
measured mile with gratifying results to all concerned, 





construction the hull and engines have been unde 
superintendence of Mr. Cowen Landreth, the peed 
engineer. 

The s.s. Trigonia was taken for trials at sea on the 
ult., when she made an ore speed of 10 knots. mm 
is the first of two vessels being built on the trunk system b 
Messrs. Armstrong, Whitworth, and Co., for Messrs, ) 
Samuel and Co., of London. Her dimensions are 248 ft, 
6 in. long, 40 ft. beam, and 17 ft. 8in. depth. The engines 
are of the compound-condensing type supplied by steam 
from two boilers working at a pressure of 100 1b., the 
cylinders being 30 in. and 63 in. in diameter by 39 in, 
stroke. Both engines and boilers have been 3s cially 
designed and constructed under the supervision of Seas 
Flannery, Baggallay, and Johnson, of London. The 
ship is intended to burn liquid fuel on her service in the 
East, and her engines and boilers have been fitted out 
with this special view. Electric light is fitted through. 
out the ship, and there is a complete installation of 
duplex pumps for dealing promptly with oil cargo. The 
bunkers of the vessel are made air-tight and specially 
stayed so as to contain oil fuel, and are also available for 
coal in case of a ae The sea trials were made 
with both liquid fuel and coal, and were very satis. 
factory. 





The mail and passenger steamer Albertville, built by 
Sir Raylton Dixon and Co., Limited, Middlesbrough, for 
Messrs. Elder, Dempster, and Co., of Liverpool, for the 
Compagnie Belge Maritime du Congo, of Antwerp, was 
taken out to sea for her official trials on the 26th ult. 
The vessel will run in the Belgian mail line between 
Antwerp and the west coast of Africa, and is similar to 
the Bruxellesville, Jebba, and Leopoldville, lately built 
by Sir Raylton Dixon and Co., Limited. Her dimen- 
sionsare: Length, 364 ft. ; beam, 44 ft. ; depth moulded, 
26 ft. Accommodation has been provided for 100 first- 
class and 60 second-class passengers, with large dining- 
room panelled in marble and inlaid wood in a house on 
the deck. Triple-expansion engines have been fitted by 
Messrs. T. Richardson and Sons, Limited, Hartlepool, 
having cylinders 27 in., 43 in., and 72 in. in diameter by 
48 in. stroke, supplied with steam by three large double- 
ended boilers working at 180 lb. pressure. The trials 
were successful, a mean speed of 13 knots being attained. 


The Diadem, cruiser, Captain W. H. B. Graham, 
arrived at Spithead on Saturday morning, the 27th ult., 
on concluding a 60-hours’ trial at three-fourths her full 
=. and is preparing to go on a full-power trial on 

ednesday, the 7th inst. The trial that ended on Satur- 
day was regarded as highly satisfactory. The vessel drew 
25 ft. forward and 27 ft. 6 in. aft, and the steam pressure 
in the boilers was 270 lb. to the square inch witha vacuum 
of 27 in. starboard and 26.8in. port. The mean collective 
indicated horse-power for the 60 hours was 12,791, with 
105.3 revolutions starboard and 105.6 port. In conse- 

uence of the inferior quality of coal, due to the strike, 
the consumption was — in excess of what was ex- 
pected, but in spite of the poor quality of fuel the mean 
speed was 19.3 knots. For the purposes of the trial the 
ship travelled to Cape Finisterre and back, and a perfect 
calm was experienced in the Bay of Biscay, but towards 
the end of the trial the vessel ran through a dense fog, 
and the siren was in continuous use for some hours. 


Sir Raylton Dixon and Co., Limited, Middlesbrough, 
launched on August 30 a screw steamer 320 ft. by 44 ft. 
by 26 ft., built to the order of Messrs. Gellatly, Hankey, 
and Co., of London, and intended for the River Plate 
trade. The vessel is of the spar deck type, with poop, 
bridge, and forecastle, classed 100 A 1 at Lloyd’s, and has 
a deadweight capacity of about 4650 tons on a light 
draught of water. The engines, by Messrs. T. Richard- 
son and Sons, Limited, Hartlepool, are of the triple-ex- 
pansion type, having cylinders 23 in., 36 in., and 59 in. 
in diameter by 42 in. stroke, and supplied with steam by 
two large single-ended boilers working at 180 lb. pressure 
and fitted with Howden’s system of forced draught. She 
was named Orojio. 








On the 31st. ult. Messrs. Short Brothers, Pallion, 
launched a steel screw steamer named Gloriana, built to 
the order of Sir Christopher Furness, for the British 
Maritime Trust, Limited, of London. Her principal 
dimensions are: Length, 316 ft.; breadth, 42 ft. ; and 
depth moulded, 26 ft. 9 in. The vessel is fitted with 
triple-expansion engines by Messrs. John Dickinson and 
Sons, Limited, of Sunderland, having cylinders 23 in., 
38 in., and 62 in. in diameter, with a stroke of 42 in., 
steam being supplied by two large steel boilers. 





Coat on THE Great CenTRAL Rattway.—The rtial 
opening of the London extension of the Great ate 
Railway has already proved a great boon to Rotbley am 
some other parts o icestershire. The price of coal to 
consumers has been reduced to the extent of 3s. per ton. 





Prrsonat.—The Cromer Sea Protection Commissioners 
have appointed Mr. W. T. Douglass, M. Inst. C.E,, 0 
15, Victoria-street, Westminster, to be their engineer = 
connection with an application to be made to Parliamen 
for powers to construct sea walls, cliff protection, pie 
and other works.—Messrs. Williamson and J one " 
Limited, of 92, Queen Victoria-street, London, owe 
announce that their present factory having been purch 
compulsory by the London County Council, they aon 
acquired new works at Northampton-grove, Canon pail 
to which also the warehouse and office portion of thet 





and, in fact, the performance of both — and machinery 





was considered in every way highly satisfactory. During 


business will be transferred after September 25 next. 
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WILLARD WATER-TUBE MARINE BOILER. 
MESSRS. CHARLES 


CONSTRUCTED BY 











WILLARD WATER-TUBE MARINE BOILER. 


THE illustrations on the present page show a ty 
of water-tube boiler introduced by Messrs. Charles 
Willard and Co., 15, North Canal-street, Chicago, and 
specially intended for steam yachts and launches. 
Fig. 1 shows the front of the boiler, without its casing, 
of course, and Fig. 2 is a back view, from which it will 
be seen that the designer has dispensed entirely with 
brickwork. The arrangement of tubes and of the 
downcomers is pretty well shown. The tubes, it will 
be seen, are placed close together, and in arranging 
them an effort has been made to minimise the length 
of each, and have a straight connection between drum 
and steam space. The tubes are of large diameter 
and extra thick to withstand a pressure of 1000 lb. to 
the square inch. The side tubes, it will be seen, enter 
the steam drum above the water level, but a sufficient 
number of tubes enter below the water level, in addi- 
tion to the large downcomers, to obviate the deposit of 
sediment at the bottom of the drum. The manufac- 
turers assume an evaporation of 100 lb. of water per 
square foot of grate per hour, with good anthracite 
coal, As to the space occupied, it may be said that a 
boiler with 42 square feet of grate is 8 ft. wide, 8 ft. 
long, and 56 in. high over the casing, while a boiler 
with 10 square feet of grate is 4 ft. wide, 5 ft. long, 
and 46 in. high. 








INDUSTRIAL NOTES. 

THE Trades Union Congress opened its sittings on 
Monday last at Bristol, the first day being devoted 
to formal business, and to an excursion to Weston- 
super-Mare. This series of congresses was commenced 
in Manchester in Easter week, 1868. During the in- 
terval of over 30 years vast strides have been made in 
labour legislation, the primary object for which such 
congresses were started. They have occasionally 
drifted into other matters, but usually come back to 
legislative projects of one kind or another, some 
purely industrial or social, others more or less dis- 
tinctly political. We shall deal as usual with the 
Congress separately, but here it may be said that the 
programme was not so long as in some recent years, 
although the proposals of some of the unions or 
labour councils are rather wide, and some are altogether 
without the scope of the matters which such gatherings 
can deal with. One, for example, censures the direc- 
tors of railway companies for discharging men on 
various grounds. The statements on which such re- 
solutions are framed are wholly ex parte. Besides, the 
less personal matters are dealt with, the better. De- 
fects in laws can be pointed out, and provisions for their 
amendment can be discussed ; but when personal con- 
duct is called in question it is essential that both sides 
shall be fully heard. As a rule, congresses have 
steered clear of such delicate subjects. 

The one prominent topic before the Congress was 
federation of the trades. This is no new subject. It 
has occupied some attention at nearly every congress. 
At the Liverpool Congress in 1875 a complete scheme 
was formulated by a special committee, but it bore no 
fruit. It is now thought that the time is ripe for 
federation, but so it was believed in the year 1834, 
in 1846, in 1858, and in 1864. But the unions of 
the United Kingdom have not yet found a basis 
sufficiently wide, simple, and attractive to induce 
the great bodies to federate. The fact is that the 
more perfect the system of federation proposed, 
the less is it likely to influence the better-organised 
trades. The reason is obvious—each individual union 
would have to give up too much. Among the schemes 
before the Congress were two from the outside and 
one from the Parliamentary Committee. The one 
which seems to have attracted most attention is 

roposed by Mr. J. P. King and ‘‘ Nunquam,” the 
feats of which is said to be : (1) Equality of payments ; 
(2) Equality of benefits ; (3) Equality of representa- 
tion. These principles sound well and look well on 
paper ; but the labourer with 20s. per week will object 
to pay as much asa mechanic with 40s. per week, and 
yet he will want equality of benefits and of representa- 
tion. But federation on paper, asa scheme, and fede- 
ration in practice are quite different matters. Even 
in the case of allied trades, as the engineering and 
shipbuilding trades, great difficulties have been en- 
countered, so great that the engineers, as a body, 
keep outside of the ‘‘ Engineering Trades Federation.” 





The general position of the engineering industries 
throughout Lancashire continues to be satisfactory in 
every way as regards activity and employment. The 
only exception is perhaps loom makers, but even the 
machinists connected with textile trades cannot be 
said to be depressed. All other departments are 
busy with orders, and in most instances the work in 
hand will carry them well into next year. The general 
activity is manifest in various ways, one of which is 
most important, namely, the extensions of premises 
and enlargements of works so as to be able to cope 
with the weight of work in hand or in prospect. This 
activity is more particularly noticeable in connection 
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with machine-tool making, locomotive and stationary 
engine building, and marine engineering, including 
boilermaking, ironfounding, smith’s work, &c. Only 
moderate business is reported in the iron trade, but 
there has been a fair amount of inquiry, and prices 
have been exceedingly strong with an upward ten- 
dency. Lancashire makers have not made any change 
in their quotations, but they are very indifferent 
about quoting at all, being well sold. In the finished 
iron branches there has been no material change ; 
manufacturers are well sold, and quotations are firm. 
The steel trade is busy and the tone throughout is ex- 
ceedingly good. Altogether the position is good, and 
the prospects are most favourable. 





In the Wolverhampton district there has been a 
continuous and steady demand for most classes of 
iron, and prices have Saas firm in many cases. Ship- 
ping orders have been rather limited generally, but 
on Australian account they have been fairly good. 
There has also been an average trade moving in gal- 
vanised sheets, bars, and tube iron for the Cape and 
South African markets. But the most encouraging 
sign is that good orders continue to be placed for dis- 
trict consumption, showing that the production and 
use of iron locally keeps pace. Makers of both iron 
and steel for railway purposes and bridge-making are 
very busy. Bars, plates, angles, and girder iron are 
also in request. Pig iron is in active demand, and 
those who require immediate deliveries have to pay 
higher prices. The engineering branches continue 
to be busy. The union secretaries report one branch 
as good and one as moderate, but the list of unem- 
ployed is so very small that both might well report 
trade as good. The allied trades of boilermakers, 
tankmakers, ironfounders, &c., are also busy. The 
same description generally applies to the great bulk 
of the hardware trades, both light and heavy. The 
cycle trade is not good; but otebest shops have 
been working overtime. 





The intense heat of last week prevented the pud- 
dlers and others from putting in their full shifte, both 
in the Wolverhampton and in the Birmingham dis- 
tricts, with the result that production was somewhat 
curtailed. The business done in the Birmingham 
market was rather limited last week, but some repre- 
sentatives of American houses are said to have suc- 
ceeded in booking some substantial orders for pig iron. 
The Midland Iron and Steel Wages Board held a 
meeting last week with the view of arranging a sheet 
——_ schedule, so as to preserve the industry in the 
Midland districts, which is threatened, it is said, by 
the competition of the Welsh and North of England 
makers. The intention is, if the employers and the 
workmen agree, to alter the sliding scale basis by the 
necessary amendments. Hoop, strip, and tube makers 
are busy, but unmarked iron has not been in such good 
demand as it was some time ago. Steel makers are 
busy in all branches. The engineering branches of 
trade do not appear to be very good; four returns state 
that trade is bad and four as moderate. Certainly 
many members of the Engineers’ Society are out of 
work and on donation benefit. In one branch alone 
there were 32 unemployed. The general trade is not 
so good, for the proportion out of work has risen from 
2.6 per cent. to 4.3 per cent. at the date of the last 
return. Pattern makers, smiths, and strikers report 
trade as good, toolmakers and machinists as moderate, 
cycle makers as quiet. Gunmakers are very slack, 
some 600 being out of work. It is in this branch that 
the large ircrease in the percentage of unemployed has 
arisen, There are no serious labour troubles. 





Another conference has taken place at Cardiff 
between the Coalowners’ Emergency Committee and 
the Workmen’s Provisional Committee. This was on 
Saturday last, the object being to see if some basis of 
settlement could be agreed upon. The men’s repre- 
sentatives submitted proposals of terms upon which 
the men would resume work, the chief being a mini- 
mum wage below which the scale would not go. This 
would recognise a scale with a minimum basis. The 
employers would not agree to the proposals, but sub- 
mitted others in lieu thereof. They offered the re- 
newal of the old sliding scale agreement, to continue 
in force till January 1, 19€2, and to be terminable at 
six months’ notice on either side ; the abolition of the 
monthly holiday ; and an immediate advance of 5 per 
cent. above the wages in force on March 31 last. They 
also consented to add a clause giving the workmen the 
right to give six months’ notice of the termination of 
the agreement at any time after September 1, 1899, in 
case wages are reduced below 124 per -ent. above the 
standard of 1879; but in view of this 2oncession they 
required that the terms of the agreement should be 
for four years from January 1, 1898, instead of three 
years. This proposal of the masters has been very 


carefully considered by the men and their representa- 
tives, the Workmen’s Provisional Committee having 
earnestly recommended the adoption of the terms. 
A general vote was taken, and the result was made 
known on Wednesday ; no less than 67,912 declared 





in favour of accepting the terms, and 37,077 against 
doing so, while 18,800 refreined from voting. The 
termination of this great and disastrous struggle may, 
therefore, be regarded as a fait accompli, and it is hoped 
that arrangements will be made for an early resumption 
of work. It is scarcely probable that any untoward 
incident will now occur to affect this long-deferred 
result. The loss to the district in consequence of the 
strike is estimated at from 6,000.000/. to 7,000,000/., 
but this is only a small proportion of the injury it 
has inflicted on trade generally. 





The report of the Associated Blacksmiths includes 
the half-yearly report for 1898. Trade generally is 
good, but it is the holiday season in Scotland when 
a larger number is temporarily unemployed than usual. 
The number of members has increased, and there has 
been an augmentation of the funds. The smiths are 
included in the general advance in wages on the Clyde 
and on the north-east coast, which came into effect at 
the end of last week. 





On Friday last there were four furnaces damped down 
by the Carron Iron Works Company owing to a dis- 
pute with the blast-furnacemen. The stoppage of 
these furnaces at the present time is rather serious, 
as the production of iron is now below the demand. 
The dispute is as regards wages, but surely the matter 
might have been arranged without a stoppage of work. 

It is somewhat curious that while the labour mem- 
bers of the London County Council are urging arrange- 
ments with the tramway workers, the latter are pro- 
testing against the carrying out of the lease from the 
London County Council. The fact is, the men thought 
that the London County Council were going to do 
everything for them, whereas the feeling in the Coun- 
cil is that the men ought to arrange their own terms 
with the companies by their trade organisations. In 
the end the men found that they had no union, and 
could not make a stand as to terms and conditions. 

The three organisations instituted to promote the 
interests of shop employés of different kinds have 
been endeavouring to arrange terms of federation or 
amalgamation. Isolation involved weakness. It is 
to be hoped that the new association, whatever it 
is, will formulate a policy, not too broad, but definite 
and reasonable, and then try to effect some arrange- 
ment with the shopkeepers and great establishments. 
These have been relying too much on promised legisla- 
tion, instead of trying to improve matters by their 
own efforts. 

The Early Closing Association is of a different kind. 
It does not deal with wages or conditions of employ- 
ment, but with the hours of labour only, and then to 
only a limited degree. But it is doing, and has done, 
a good work in this connection. The Duke of Wel- 
lington has consented to throw open Apsley House on 
one Wednesday in September and one Thursday in 
October to the members and friends of the Early 
Closing Association. 

The postal employés will meet in conference in 
Birmingham on the 10th inst., when it is proposed to 
formulate a programme for the next Session of Par- 
liament. The men complain of the way in which the 
Post Office Estimates were brought in, at an hour 
when debate was not really possible. It is now pro- 
posed to ask for another Committee to inquire into 
their grievances. The postal employés have made a 
muddle of their affairs ; they are too much in evidence, 
and they are not united. If we might judge by the 
complaints made, the Post Office is the worst governed 
of all our public departments. But this is warmly 
denied. The men ask too much at a time, and they 
want it all at once. No Postmaster-General can keep 
pace with them. 





At the close of last week the joiners, &c., employed 
in the shipbuilding — of the Clyde received an 
advance of jd. per hour, together with a working 
agreement for 12 months. Important as the advance 
is to the men, the code of working rules is better. It 
will insure peace for a full year, and perhaps will lay 
the foundation for a more lasting agreement. 

The engineers on the Clyde and others start this 
week with an advance of Is. per week on time wages 
and of double that amount on piece rates. This all- 
round advance on the Clyde is significant. Trade 
is good ; stoppages are virtually condemned by all 
parties. Out of those disputes may arise a more per- 
manent mode of arranging terms, so that while work 
proceeds the represertatives of the parties may discuss 
and agree to terms on some ceutenl beste agreeable to 
all parties. 

he Scotch miners seem determined to take full 
advantage of the dispute in South Wales to push up 
the wages in the Scottish coalfields. The Fife and 
Clackmannan men have demanded a further 124 per 
cent. advance, and a meeting was held at the close of 
last week to consider the matter, but proceedings 
ended abruptly. The coalowners declare that even the 





last advance was not justified by the prices, the men 


getting almost all the benefit of the South Wales coal 
stoppage, the employers next to nothing on prices, 
However, the coalowners do not desire a stoppage, 
and consequently a further conference was to be 
held. 


The tinplate industry of Wales is in a bad state, 
Last week the Landore Tinplate Works were sold 
by auction, the materials realising good prices. This 
is one of the oldest, and formerly was one of the most 
prosperous, concerns. At Morriston the principal 
works are idle. The men are emigrating to America, 
where the trade is developing in a remarkable way, 
as compared with what it was a few years ago. Alto. 
gether matters are rather serious in the Principality 
as regards labour and labour questions. 





The demand of the firemen and yardsmen employed 
at the Alexandra Glass Works, Hunslet, Leeds, for 
an advance in wages having been refused by the em- 

loyers, the whole of the men left work at the close of 
ast week. The glass trade has been bad for a long 
time, and now when it is a little better the men want 
back some of the reductions of recent years. Whether 
the trade is such as to warrant an advance is a ques- 
tion of some importance, but it had better be threshed 
out around a table than in the streets by a strike, 





HARD STEEL RAILS. 
The Danger of Using too Hard Steel Rails.* 
By Mr. C. P. SanpsereG, M. Inst. C.E. 


Havinc had many years’ experience as consulting 
engineer and rail inspector for the Swedish State Rail- 
ways, as well as for most of the private lines in Sweden, 
I propose to give a short outline of this experience with 
— reference to the danger of using too hard steel 
rails. 

Duration of Iron Rails in Sweden.—The iron rails used 
up to 1872 were mostly e in Wales, but, owing to their 
unsoundness, were then superseded by steel rails. The 
superiority of steel rails was demonstrated after five even- 
ings’ discussion at the Institution of Civil Engineers in 
1868, when I read my first paper on ‘‘The Manufacture 
and Wear of Rails.” 

However, as a proof that good iron rails could also be 
made, the experience in Sweden may be mentioned, 
where the rails on the State lines have had an average 
life of 20 years, and a total tonnage passing over them of 
10,000,000 tons; also that of the =. Aa private railway 
in Sweden, the Bergslagarnes, 300 miles long, all the rails 
for which were made at the Dowlais Iron Works. They 
have had an average life of 20 years, and 10,000,000 tons 
of traffic have passed over them, and during the whole 
time only half-a-dozen rails have broken. The President, 
Mr. E. P. Martin, who was then works manager at the 
Dowlais Works, should have the credit of these good 
results of his rails. ? 

Steel Rail Fractures.—As regards the duration of steel 
rails, Sweden has not as yet had enough of experience, as 
none have worn out; but as regards safety from fracture 
there is no reason to complain. The number of fractures 
has varied from 10 to 100 per annum, according to the 
severity of the winter, with an average of 26 per annum; 
but in no case have the rails broken in more than one 
place, and they have been easily replaced without causing 
any accident. Compared with English railways, whose 
average rail fractures I believe to be about 300 per annum 
for the last few years, or one fracture per annum for 
every 70 miles of line, the Swedish State Railways have 
one rail fracture per annum for every 92 miles, there 
being 2300 miles of line. . ' 

As for rail fractures on the private lines, which are 
4200 miles in length, few statistics are kept, as very few 
rails have been broken. Nowhere in Europe are there 
more broken rails than in Germany, probably owing to 
the too light weights of rails used. . 

The diagram 408 opposite page) on the Swedish State 
Railways shows the increase of mileage of road built 
year by year, and of ———. per annum from the 
commencement, from 1856 to 1896, or forty years. 

The steel rails used have been made in different coun- 
tries—England, Wales, Belgium, Germany, and some 
few in France, as well as some in Sweden, the latter 
from charcoal pig iron—but the bulk of them were made 
in England from hematite pig. It would occupy too 
much time to go into the details of the chemical compost- 
tion used in the different countries by different makers. 
Suffice it to say that each manufacturer has been allow ed 
due consideration as to the use of what he considered 
best ; and it is satisfactory to be able to state, from expe- 
rience on the road, that results have been obtained 
with very different chemical compositions. ‘ell 

A medium hardness has always been aimed at, as we ' 
as a minimum of phosphorus for the cold climate © 
Sweden ; and the hardness has been obtained by means 
of carbon and manganese, and even silicon, all giving 
satisfaction both as safety and wear. Late 44 
however, the higher wheel loads and s have made! 
desirable to use a harder quality of steel to avoid crusting 
of the rail ends; and since the regularity in blowing © 
steel by the Bessemer process has been made more certain, 
the hardness has also gradually been increased by using 
more carbon, or from 0.35 to 0.45 per cent., and ori | 
manganese up to 1 cent., the silicon being up to °. 
per cent., and the phosphorus not more than 0,075 per 


cent. 
——_——_—_—_$_—_—_— ae 





* Paper read before the Iron and Steel Institute ; 





Stockholm Meeting. 
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— 
Danger of Using Too Hard Steel Rails.—There have 
been some sensational articles published of late years, 
rincipally in America, arguing in favour of rails with | 
Poth 0.50 per cent. and 0.60 per cent. carbon ; and even | 
more, and this I would. er contest, particularly in | 
countries with a cold climate like Sweden, on the follow- | 
ing grounds: 1. That so hard a rail, subject as it is to so 
many variations in the manufacture, will unavoidably | 
bring in an element of danger to rail fractures in such a 
way as to make the rail fly in many pieces, and thus with- | 
out doubt cause accidents. 2. That the flattening of rail | 
ends can be partially overcome by giving greater bearin 
surfaces between rails and fishplates, as in my new ral 
sections and rail joints, as well as by avoiding too heavy | 
wheel loads and also by adopting heavier rails. 3. As for | 
wear, it is doubtful whether hard rails stand most wear ; | 
at least Mr. C. B. Dudley, chemist to the Pennsylvania | 
Railroad, argues in favour of soft rails; and Mr. P. 
Dudley, of the New York Central, advocates hard ones, 
even containing 0.60 to 0.70 per cent. of carbon and more. | 
In any case, no railway engineer has a right to run any 
risk to the safety of his line by using too hard rails that | 
may fly in many pieces, causing accidents ; for this would | 
be the most expensive for the railway, leaving out the | 
question of humanity, even should the flattening of rail 
ends not be altogether preventable with a medium hard 
rail steel. | 
Experiments having been made with a few casts on this 
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enough to last very much longer than the iron rails, and 
can sell his old worn-out rails for more than half the 
value of new ones (at present the price is 2/. 10s.), his 
best volicy should be to use heavier rails, of a safe degree 
of hardness, and thus economise in both sleepers and 
cost of maintenance, and not be led astray by sensa- 
tional articles in trying to run up to extreme hardness, 
to make up for the deficiency in the present too light 
weight of rail section, thereby risking accidents. 

I have at least followed a safe practice for both the 
Swedish State and private lines, and also for other parts 
of the world, with such results that I have not yet had 
any rails flying in many pieces or causing derailments, 
and the economical wearing results have also been very 
ae iron 

——e Iam quite open to conviction and ready to 
move with the times, I have thought this opportunity of 
the Iron and Steel Institute’s meeting in my native land 
too precious to let it pass without having the benefit of a 
discussion and the results of your valuable experience on 
this question, which is most important for Sweden as well 
as for other countries. 

As I take it that the object of the Institute’s visits to 
foreign countries should to exchange information, 
Sweden, I think, is able to offer in exchange for the above 
information demanded on the danger of using too hard 
steel rails, some very interesting facts on light railways— 
all the more valuable since such have now been allowed 
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excessive hardness of carbon, i.e., 0.60 per cent. in 80-Ib. 
rails, it was found that they flew in many pieces with less 
than half of the specified tup test for safety, while those 
with 0.45 per cent. carbon stood 1 ton, falling 20 ft. To 
make 0.60 per cent. carbon rails to stand the tup test, 
every other element must be brought down to a minimum ; 
and after all it would be no gain to either producer or 
consumer, as hardness is much better obtained by carbon 
together with manganese, and even silicon. Besides, it 
must be remembered that manufacturers are not druggists, 
who can alter the composition of their rail steel to comply 
with the respective prescriptions of every engineer. AS 
for the demands of the latter in specifying chemical com- 
position and a high percentage of carbon, I think the 
question has been thrashed out; and the engineers have 
returned from the battlefield with more moderate demands 
in their own interests both as to hardness and details of 
chemical composition, and have been satisfied with 
specifying mechanical tests only. 

._ Testing of Steel Rails.—The Railway Congress in Paris 
in 1889 demanded rather hard rail steel, but the Congress 
: London in 1895 would not sanction it. I trust that at 
the coming Congress in Paris in 1900 engineers will leave 
out the chemical composition in their specifications alto- 


gether, and only demand an adequate tup test for safety, 
- well as a limited deflection to secure the required 
ardness, leaving out the tensile tests altogether. These 


latter are entire y out of place for rails, which are sub- 
— in use to blow or impact; besides tensile tests are 
— and costly for the preparation of test-pieces. 
ia . rail is subject to a blow in practice, and therefore 
: ould be tested with a blow. he tup test could be 
reo with one rail end for each cast, and the maximum 
rer eo to specify for each rail section could be ob- 
“ by experience in testing rails of the required 
one ness In each rail section, to serve for a hardness as 
po as fora safety test. This system of combined test- 
ne Would cost next to nothing, and would not delay 
€ inspection of the rails, 
Pe ith the present low rate of steel rails at 4/. 10s. per 
oa unnecessary cost or hindrance should be involved 
testing and inspection; and if the manufacturer 
ae his rails for five or seven years, he should, at 
pe a not be forced to make too hard rails that will break, 
poy 4 chemical composition specified that is unne- 
on involving an additional cost. On the other 
» uf the railway engineer gets rails safe and hard 
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to be introduced in England, where more than a 1000 
miles are now authorised to be built, and the first has just 
been started. . mM 

Light Railways in Sweden.—With the building of these 
light railways in Sweden I have been connected, as far as 
the rails are concerned, since the commencement ; and I 
have, during these 30 years, constantly published in the 
English press—principally in, ENGINEERINc—what has 

n going on in poston, and it is only its great distance 
from England that can explain why so little good has 
resulted from these representations ; but now that you 
are here, although not specially railway engineers, I would 
strongly recommend you to study the light railways of 
Sweden, not only from the map accompanying this 

per, but also in reality. There is nothing that Sweden 
to be so proud of as the development in the last 
40 years of its railway system. The State laid out the 
main lines, but the ste, which have twice the mileage 
(and what would the State have been without them ?), 
were laid out by private enterprise, and the results of both 
have been a commercial success. Instead of railways being 
a burden to the country, they now stand as a source of 
income, and an extension is now going on of more than 
1000 miles, partly of State and partly of private lines, 

By examining these private railways in Sweden you 
will find them divided into two classes—normal gauge of 
medium heavy construction, and some few narrow gauge 
of very light construction. They have both answered 
their yp ge ine og for cheap local transport and as 
feeders to the main lines, but nowhere has the narrow 
gauge broken the main-line system as in Norway. The 
reason of their cheapness in construction is the absence of 
financial and Parliamentary — with cheap land, 
material, and labour, and absolute honesty in manage- 
ment. Comparing the new English law for light rail- 
ways and the Board of Trade stipulations of a minimum 
weight of rail of 56 1b. per yard, a maximum axle load of 
10 tons, and a maximum speed of 25 miles per hour, with 
the Swedish practice on their railways, the conclusion 
would be that Sweden has a much heavier rolling stock 
upon lighter rails running with higher maximum speed. 
Fora BE. Ib. rail weight we have an axle load of 12 tons 
and a maximum speed of 40 miles per hour. When we 
calculate that the English main lines laid with 85-Ib. 
rails and 45-lb. chairs would correspond in cost to a rail- 
way using flange rails 120 Ib. per yard (and we have only 
of late increased the State lines and some of the private 


lines to 80 lb. per yard from 66 lb.), we may come to 
the conclusion that if England is on the safe side, we are 
still running some risk, but so far we have had no acci- 
dents from broken rails. 1t really seems, with the weights 
of rails as with the hardness of rail steel, that the happy 
medium is to be sought for. There is, however, no doubt 
that Sweden has built its railways with too light rails; 
and I have, therefore, just read a paper before the Rail- 
way Association at Stockholm on the advantage of usin 
heavier rails, both for safety and economy, and it wi 
soon be published in England. It is satisfactory that the 
State railways are contemplating using 90-lb. rails in 
order to get cheap transport for the new mineral line to 
be built from Gellivare to Ofoten ; and it is to be hoped 
that the private railways will follow the example of in- 
creasing their rail weights generaliy in proportion to 
their requirements, in order to save maintenance and 
obtain cheaper transport. 

Conclusion.—From the facts brought forward in this 
paper it follows that we, in Sweden, with our severe 
climate, should certainly not try to remedy the deficiency 
in weight of rails used at the original construction of our 
railways by now resorting to a dangerous hardness of rail 
steel retaining the same section, but rather adopt a 
heavier weight of rail of moderate hardness, and consider 
safety before all. 





THE SWEDISH IRON INDUSTRY. 
Outlines of the Development of the Swedish Iron Industry.* 
By RicHarpD AKERMAN. 

Datine from prehistoric times, the origin of ironmak- 
ing in Sweden may be said to be primeval. In Sweden, 
as elsewhere in those remote times, only malleable iron 
and steel were produced directly from the ore, and the 
iron ore then used was no doubt only bog ore. When 
rock ores were first mined in Sweden is not exactly known, 
but that such ore was used here in the beginning of the 
fourteenth century is proved by a charter, still preserved, 
granted in the year 1303 to ‘‘Norbergs jernberg” (the 
iron mountain or Norberg). 

Even the rock ore was for a long time exclusively used 
for producing malleable iron directly, the so-called 
‘*osmund,” é.¢., the name of the unwelded small pieces of 
iron which were obtained by squeezing together with a 
sledge hammer the lump of iron directly extracted from the 
ore, and cutting it with an axe into pieces, each weighing a 
little less than a Swedish pound (0.937 Ib.). i: the 
Middle Ages and down to the sixteenth century, these 
osmund pieces were very commonly used as currency in 
the absence of the more precious metals, and their produc- 
tion, though in a somewhat modified form, continued so 
steadfastly, that even after the period when the produc- 
tion of pig iron began in Sweden, more than 150 years 
may still have d before iron ore mined out of the 
rock was principally used for producing pig iron. The 
exact year when the production of pig iron at first began 
in Sweden is not known, but, to judge from a transfer 
certificate of stock in the ‘‘ blast-furnace” at Ahmoqvarn, 
bearing the date of 1461, it may be assumed as certain 
that the production of pig iron had taken place at that time 
in Sweden. 

It is not known when “‘ Rennwerk,” or the direct pro- 
ducing of malleable iron from ore in hearths or bloomery 
fires, was first practised in Sweden, but it is certain that 
it was in use at the time of King Gustaf Wasa (1523 to 
1560). Almost as certain is it that the primitive produc- 
tion of wrought iron directly from the ore, at least for 
the greater part, was done in very small and frail vertical 
high bloomery furnaces. The waste of time and labour, 
as well as of ore and fuel, connected with that old 
method, must have been enormous, because it is known 
that only about 170 years ago the daily production of 
such a furnace in good working order only amounted to 
about 220 1b. of osmund iron, from which only 110 lb. to 
132 1b. of bar iron were obtained. In Finland, where 
eight such furnaces were still in use in 1875, the con- 
sumption of charcoal se unit of weight, with this old 
method of producing bar iron from lake ore, was about 
four to five times as much as the consumption now usual 
in the Swedish furnaces in combination with Lancashire 
fineries, and nearly seven times as t as in the 
Swedish blast-furnaces combined with the Bessemer pro- 
cess. As a compensation for these.inconveniences, the 
old direct methods had the advantage that, owing to the 
low temperature, the reduction became so incomplete that 
the phosphoric acid occurring in the ore was not, or only 
to a very small extent, reduced, but entered into the slag 
as phosphate. Even bar iron produced in this manner 
from lake ores rich in phosphorus was almost free from 
that substance, and thus it was possible, even before the 
Swedish rock ores, low in or almost free from phosphorus, 
had begun tw be utilised, to produce not only wrought 
iron, but also steel suitable for arms and tools. 

That, with the very moderate requirements of the 
smiths and armourers of the Middle A the Swedish 
osmund iron was much valued even abroad is further 
evident from the fact that the iron works of the county 
of Mark in Westphalia, which originally re-worked 
Swedish osmund in hearths to be used as billets for wire 
and tools, &c., began towards the end of the fifteenth 
century to convert pig iron from the district of Siegen into 
bar iron for similar purposes, and for their new produc 
improperly retained the famed Swedish name of osmund, 
which name had then for a long time in Germany been given 
to the bar iron produced there from real Swedish osmund. 

On the other hand, it is true that complaints of non- 
uniformity in the osmond iron were by means unfounded. 
In the first part of the sixteenth century King Gustaf 
Wasa therefore left nothing undone, not only to have the 
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osmund iron refined and forged into bar iron before ex- 

rtation, but also, and still more, to substitute the com- 

ination of the blast-furnace and open fire for the old 

direct method. Nevertheless, the desired improvements 
made very slow progress, and, as far as may be seen from 
avery exact list of tax receipts of the year 1557, the 
Swedish make of pig iron was not quite a half of the 
osmund then produced. 

Carl IX. and Gustaf Adolf IT. continued the efforts of 
their father and grandfather, and in 1655 the Government 
even went so far towards accomplishing their object as to 
put on an export duty on unhammered osmund. How- 
ever, it was only towards the middle of the seventeenth 
century that, compared with the gradually increased pro- 
duction of pig iron, the direct conversion of ore into 
wrought iron had become insignificant enough not to be 
mentioned any further in the official reports of the iron 
industry of that time. However, it is known that in 
certain very remote parts of the country osmund iron, 
though in rather small quantity, was still produced from 
bog ore up to the end of the last, and in very exceptional 
cases even at the beginning of the present, century ; and 
in the description of his travels in Dalecarlia in 1734, 
Linnzus tells us not only that wrought iron continued to 
be produced there in small high bloomery furnaces, but 
also that rich magnetic ore from Bisberg there was still 
directly converted into wrought iron by ‘‘ Rennwerk” in 
bloomery fires. 

After the middle of the seventeenth century, when, as 
has already been shown, the production of pig iron com- 
bined with fining in charcoal hearths practically had 
been completely substituted for the old method, there 
followed a period of about 180 years in which, compared 
with other countries, the iron industry of Sweden held a 
relatively higher position than in any other period, and 
more particularly than the following. At that time the 
bar iron produced in the manner described became the 
principal article for export of Sweden, and the demand 
for Swedish iron in other countries was at that period 
incomparably greater than before, and still more so than 
subsequently. And there is no doubt that the iron 
industry of Sweden in the eighteenth century, in spite 
of the harassing wars, &c., might have risen to a still 

reater importance, if its quantitative growth had not 
on so closely limited by regulating ordinances having 
for their object the checking a reckless and improper com- 
petition or over-production. But to those ordinances we 
are at the present time indebted for the advantage that 
the woods in the mining districts have not been ruined to 
the extent they no doubt otherwise would have been. 

When looked upon from a modern point of view, the 
iron industry of Sweden in the eighteenth century was very 
insignificant ; but during the greater part of that time, 
or as long as to the end of the 1780 decade, it was more 
considerable than that of Great Britain ; and during the 
two decades of 1720-1740, about twice the production of 
the latter country, and, besides, I have no hesitation in 
saying, there scarcely was any country at the end of the 
1780 period that could present a more considerable iron 
industry than Sweden. 

The causes of the comparatively prosperous state of the 
Swedish industry during that period are not difficult to 
find. They were exclusively due to the abundance not 
only of iron ores practically free from phosphorus, and of 
wood from which charcoal might be obtained, but also of 
water power, or just the three conditions on which a 
successful iron industry was entirely dependent during 
the greater part of the seventeenth and eighteenth cen- 
turies, with the methods then employed for producing 
iron. 

At that time, ores low in phosphorus were indispen- 
sable, for otherwise wrought iron produced from -pig iron 
by hearth-fining become phosphoric, and thus more or 
less liable to have a crystalline texture, with its conse- 
quence—cold-shortness. 

Before Darby in England, in 1735, began to use coke 
in blast-furnaces, no other fuel than charcoal and wood 
had been practically used in the iron industry. Besides, 
it must aiied, not only that for hearth-fining, 
which, as is well known, was the only way of converting 

ig iron into wrought iron until Henry Cort, in 1784, 
invented the puddling process, charcoal is necessaril 
required to prevent the producing of a marked = 
shortness as a consequence of the absorption of sulphur 
into the iron, but also that pig iron prepared with coke 
will not be well adapted for hearth-fining, as, in order 
to avoid too high a percentage of sulphur, it must be 
produced with so great a smelting heat as to become too 
rich in silicon to be fined advantageously in a hearth with 
charcoal without a refining previous to the fining. Thus, 
the iron industry of this period was completely depen- 
dent on the supply of charcoal, and, as everybody knows, 
it was just the —— down the woods in the densely 
populated country of England that caused the decadence 
of its formerly flourishing industry, until the secret was 
found out of making use of fossil fuel, not only for the 
production of pig iron, but also for the fining. 

Before, in the last decades of the eighteenth century, 
steam engines began to be used for the service of the iron 
industry, water power exclusively constituted the motive 
power in all iron works, and the numerous rivers of 
Sweden were then taken advantage of as offering ample 
opportunities for building the almost innumerable small 
iron works that in this period were erected in the southern 
central part of Sweden, especially in the neighbourhood 
of the mines. 

The promotion of the Swedish industry in the latter 
part of the eighteenth century was still further aided b 
the Institution in 1747, of the Association of Swedish 
Ironmasters, ‘‘ Jernkontoret,” which was founded on the 
initiative of Mr. Backmansson, afterwards raised to the 
peerage under the name of Nordencrantz; and I think 
the members of this Institute will have an opportunity 








of seeing that the said association, ‘‘ Jernkontoret,” is 
up to this very day exercising an influence and an activity 
of use In many respects. 

In the latter part of the decade of 1780, the employ- 
ment of Swedish iron abroad began to be restricted, and 
this state of things became more and more general until, 
at the present time, it is only for the most important 

urposes that foreigners can afford to buy our more costly 
iron. At that time puddled iron began to be made use of 
in England, replacing Swedish iron, which was no longer 
employed for unimportant purposes, the effects of which 
were so much the more felt, as, with the fining methods 
then applied in Sweden, it was not possible regularly to 
produce wrought iron of the same uniformity of softness, 
and as suitable to certain manufacturers, as the iron then 
produced in Lancashire and South Wales by another 
method of hearth-fining combined with reheating fur- 
naces. The competition, however, was not yet so alarm- 
ing, for the calling on a sand bed then used required a 
brand of pig iron rather low in phosphorus, in case the 
oroduct should not become cold-short. But the chances 
ie Swedish iron became less favourable still when, in 
1820, the puddling process used in England began to be 
improved by Rogers’ invention of lining the puddling 
hearth with ferrous slags, by means of which it was 
possible not only to get a product less slaggy than that 
on the sand bed, but also to eliminate the greater part 
of the phosphorus contained in the pig iron, absorbed as 
it was as phosphate by the basic slag resulting from the 
basic lining. The consequence was that basic iron ores with 
a much larger percentage of phosphorus than had been 
thought ible before oh to be used, and of course 
the Swedish iron industry then fora great part lost its 
former superiority. 

These three inventions made in England, that of Darby 
to use coke in blast-furnaces, ard those of Cort and Rogers 
to convert pig iron produced with fossil fuel into wrought 
iron in reverberatory furnaces without making any use of 
charcoal, caused the greatest revolution ever experienc 
in the iron industry ; and this transformation was still 
further promoted by the discovery made in 1828 by 
Neilson, that hot blast within blast-furnaces, and espe- 
cially those using fossil fuel, effects a saving of fuel quite 
unthought of, and even makes it possible to use directly 
non-caking coal in the blast-furnace. The immediate 
consequence of these inventions was that development on 
a large scale of the iron industry of Great Britain, which 
started in the middle of the decade beginning 1780, and as 
early as 1790 superseded that of Sweden. Other coun- 
tries, rich in coal, though only about a century later, 
followed the example given by England and Scotland. 
By these circumstances Sweden, which may be said prac- 
tically to have no coal of her own accessible for her iron 
industry, and therefore only produces charcoal pig iron, 
and consequently a rather expensive wrought iron, has 
been irremediably left behind with respect to the quantity 
of the production of iron. As, because of its high price 
compared with those of the coal irons of foreign coun- 
tries, the Swedish charcoal iron began to be replaced from 
purposes more easily satisfied, it was so much the more 
er. to improve its quality, making it answer the 
claims of the time, that it might not only boast of being 
free from impurities, cold and red-shortness, but, with 
respect to uniformity, also match with the most excellent 
kinds of iron, and thus become a suitable material for the 
most exacting requirements. 

The Swedish iron, as it still was produced at the be- 
ginning of the decade of 1830, was not very fit for these 
purposes. The German mode of procedure, introduced 
into Sweden more than three centuries earlier in conjunc- 
tion with the production of pig iron, had developed many 
modifications, and constituted the Swedish hearth-fining 
then usual. But except the German hearth-fining, there 
were at the time in question only used two a, of 
which one was likewise introduced from Germany and 
available for producing hearth raw steel, and the other, 
the Walloon fining method, introduced from Belgium in 
the latter part of the 17th century by Louis de Geer. 
This process is still in use for converting the Dannemora 
pig iron into bar iron for first-class steel, and has in 
Sweden never been used for anything else. Though the 
first and last-mentioned methods of fining of pigs, with 
nearly no impurities, gave a wrought iron that was ver 
suitable not only for the general use of small blacksmit 
work, but also, when prepared from pig iron of ores ver 
low in ——— constituted the most excellent stoc 
for making blister-steel ; still the bar iron made after these 
methods was of very unequal temper, which greatly 
diminished its sale to many branches of manufacturing 
then starting. 

At a time when steel was a very rare article, the steelly 
nodules dispersed in these kinds of iron often were o 
great use by making the final product less subjected to 
wear and tear; and besides, owing to the distributive 
effect caused at the cementation process by the long-con- 
tinued glowing heat on the carbon contained in the hard 
nodules, produced a blister-steel still more uniform than 
that prepared from thoroughly soft iron, which at the 
cementation absorbed its carbon only from without, but 
on the other side they also caused very great incon- 
veniences in many a manufacturing industry by an in- 
creased condemnation. Then, if the Swedish bar iron 
should any longer find a ready market among such manu- 
facturing industries, it became indispensable, at least 
partly, to adopt another method capable of producing 
iron of greater uniformity. The man who most clearly 
saw what was needed and best understood how to remedy 
the deficiencies was Gustaf Ekman, who, after studying at 
Ulverstone the charcoal hearth-fining then used there, in 
1830 began his experiments in Sweden. 

Even with this method of fining, which in Sweden has 
been called the Lancashire hearth-fining, it was not pos- 
sible to get with eertainty an equal temper unless the re- 











heating of the blooms produced with it took place in 
reverberatory furnace. Besides, the change for thig 
method of reheating was necessary in order to replace 
with rolling the hammer-forging exclusively used up to 
that time, which was not only more expensive than rollin 
but also produced a bar iron with cross-sections less uni. 
form than had gradually become more and more desirable 
not tosay indispensable, for many manufacturing purposes, 
However, the reheating furnaces for coal used in England 
could not be thought of; for, with the poor means of 
communication of the time, the price of the English coal 
was much too high in the Swedish iron-producing districts 
for such a purpose, and the new method of fining, there- 
fore, advan only very slowly, until in the middle of 
the period, 1840-1850, when Ekman had finished his two 
types of gas-reheating furnaces, one of which was for 
charcoal and the other for wood. The former of these 
furnaces, which, owing to its form, has been called Coal 
Tower Furnace, has been of inestimable value to the 
Swedish iron industry, not only in consequence of the great 
saving in fuel with it from the very beginning of its intro. 
duction, but also because of its being so constructed that 
when the building of railways had so far advanced in the 
country in the period 1860-1870 that English coal could 
be obtained at Swedish works at prices lower than those 
of charcoal and wood, it might easily be modified so as to 
be as available for coal as for charcoal, on account of which 
circumstance it is still the most-used type of reheating 
furnaces in Sweden. 

The great saving of fuel effected by Ekman’s reheating 
furnaces was by no means due only to their being gas 
furnaces. What also very much contributed to it was 
their combination of the hearth with a heating chamber, 
by which arrangement it was possible to make a much 
better use of the heat of the waste gases than was possible 
in the reheating furnaces of that time. To this may be 
added the judicious way in which Ekman from the very 
beginning made use of the combined hearth and heating 
chamber of his furnaces by pushing the blooms forward 
a: and thus rendering the working continuous, 

y such continuous work a greater economy of labour is 
attained, especially in small establishments with small 
production hke the Swedish. 


(To be continued.) 








PERMANENT WaAyY CHARGES.—The maintenance of way 
and works involved the twelve principal English railway 
companies in the following outlay in the first half of this 
year: Great Central, 57,301/. ; Great Eastern, 137,763/. ; 
Great Northern, 99,987/.; Great Western, 349,163/.; 
London, Brighton, and-South Coast, 93,9487. ; London, 
Chatham, and Dover, 30,670/.; Lancashire and York- 
shire, 74,5917.; London and North Western, 253,660/. ; 
London and South Western, 129,754/.; Midland, 241,003/. ; 
North Eastern, 143,905/. ; North Staffordshire, 24,5741. ; 
and South Eastern, 63,2202. These charges, it should be 
observed, relate solely to the maintenance and renewal of 
permanent way, and do not include the cost of repairing 
roads, tunnels, bridges, signals, stations, workshops, 
sheds, and other works. The length of line maintained 
during the half-year upon the Great Central was 701 miles ; 
Great Eastern, 2456 miles; Great Northern, 1247 miles ; 
Great Western, 4022 miles; London, Brighton, and South 
Coast, 834 miles; London, Chatham, and Dover, 387 
miles; Lancashire and Yorkshire, 1,090 miles; London 
and North Western, 3721 miles; London and South 
Western, 1453 miles; Midland, 2905 miles; North 
Eastern, 2773 miles; North Staffordshire, 351 miles; and 
South Eastern, 762 miles. The length of line comprised 
in each system is, of course, much less than the foregoing 
mileage, but account had, of course, to be taken as closely 
as possible of duplications, tripulations, &c. 





AMERICAN RAILROAD FREIGHT Rates.—It was thought 
a few years since that the lowest possible limit had been 
touched in connection with American railroad freight 
rates, but they are still declining and they are now 
scarcely half what they were 30 years since. The Ameri- 
can temperament is essentially competitive and the 
greater durability of steel rails, as compared with iron 
rails, has enabled reductions to be made in freight charges 
which a few years since would have been regarded as 
impossible and incredible. In the 30 years ending with 
1896 inclusive, the reduction in the average freight charge 
ood ton per mile has been from 1.925 cents. to 0.806 cents. 

he decline made steady progress in 1868 and 186% ; in 
1870 there was a rather important rally, but the down- 
ward tendency recommenced in 1871. In 1872 there was 


f| another rally, but 1873 witnessed a heavy fall, which 


attained still further importance in 1874, 1875 and 1876. 
The next two years, 1877 and 1878, showed some improve- 
ment in the remuneration obtained, but in 1879, the figures 
went down again, the average for that year being 1.153 
cents. per ton per mile. In 1880 there was once more a 
rally, but 1881 and 1882 witnessed a repetition of the down- 
ward movement. In 1873 the average recovered to 1.205 
cents. per ton per mile; but 1884, 1885, 1886, 1887, 1888 
and 1389 were all downward years, the average for the last 
being 0.922 cents. per ton per mile. In 1890 there was & 
recovery to 0.941 cents. per ton per mile, but in 1891, the 
downward movement again set in. In 1892 an almost 
inappreciable improvement was established, but 1893, 
1894, 1895, and 1896 witnessed further and further 
declines, until in 1896 the average had been brought 
down to 0.806 cents. per ton per mile. The better po 
obtainable for agricultural products last year pro oo | 
helped up the average a little; but now that grain = 

cotton are selling once more upon very low terms, the 
shrinkage in freight rates will in all probability 
recommence: 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComrpiteD By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
SELECTED ADSN'UNDER THE AOTS 18881888, 
mber of views given in the Specification Drawings is stated 
ae ca where none are mentioned, the ‘Speck fication ts 
illustrated. 
- ena are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
ies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, a Buildings, Chancery-lane, W.C., at 
niform price of 8d, 
ed the advertisement of the tance of @ complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
advertisement of the tance of a complete Specification, 
we notice at the Patent O, of opposition to the grant of a 
Setent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


20,583. J. Brockie, Forest Hill, Kent. Electric 
Are Lamps. [1 Fig.) September 7, 1897.-—This invention re- 
lates to the construction of the regulating and feeding apparatus 
of an electric arc lamp in such a manner that a single solenoid 
having its coil in the lamp circuit determines the position of the 
carbon and its feed when required. In the rod B, to which the 
upper carbon C is attached, is provided a series of notches at in- 
tervals of about an inch apart, and the rod is inclosed in the 
tubular iron core of a solenoid A which is in the lamp circuit. 
Upon a bracket projecting from the core is pivoted a pawl D 
adapted to engage in the notches of the rod B. When the carbons 
are in contact, and the lamp is put in circuit, the solenoid attracts 
the core upwards, raising the carbon C and striking the arc. As 
the carbons become consumed the increasing resistance of the arc 
weakens the solenoid, so that the core with the rod B and carbon 
C gradually descends and maintains the arc approximately con- 

















uses. © 


stant until the arm of the pawl D comes in contact with a pin E 
fixed to any part of the frame F, and then the pawlis disengaged 
from the notch of the rod B which descends so as to bring the 
carbons together, whereupon the solenoid again raises its core, 
striking the arc and the pawl again engages in the next higher 
notch, so that the action is repeated. The core is provided with 
any ordinary dashpot arrangement such as that shown, and a 
similar device is provided between the rod and the core. Instead 
of inclosing the rod B within the core, the rod may work in guides 
at the side of a core which has the pawl pivoted on it, or on a lever 
connected to it. According to this invention the regulation of 
the arc is determined by the direct action of the solenoid core. In 
cases where the arc is inclosed the carbons consume so slowly that 
the momentary flicker which takes place when the withdrawal of 
the pawl lets the carbons meet is not objectionable, as it only takes 
place once in several hours. (Accepted July 13, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


10,746. H. Simon, Manchester. Valves used in 
Plant for the Manufacture of Gas. [1 Fig.) May 11, 
1898.—This invention relates to the construction and arrange- 
ment of the casing and seating of the valve through which gases 
pass on their way from the coke ovens or retorts in which they 
are generated, to the gas main. These valves are at present con- 























SE nen 
W7ae 


structed with aliquid seal, but it has been found in practice that 
the cavity or chamber containing the liquid becomes so charged 
with solid matters that at times the valve cannot be effectively 
ented until the matters have been removed, which can only be 
‘One when the valve is out of action. The presentimprovements 

ve been designed with the object of enabling the before- 
Mentioned solid matters to be removed from the cavity or seal 





chamber at any moment, without in any way interfering with or 
interrupting the working of the plant. The gases from the retorts 
or coke ovens arrive by the pipe S, and pass by the pipe T to the 
valve B in the valve chamber A. Thence they descend through a 
pipe to the main H. Thedouble change in the direction of motion of 
the gases at S, T causes heavy matters carried in the gases to this 
— to drop through the dip pipe E to the bottom of the main. 

e chamber ¢, containing the liquid seal, opens at the bottom 
into an outer trough d. Consequently, the liquid enters and 
partly fills the trough as well as the seal chamber. As the wall 
of the valve-box A extends below the service of the liquid seal, it 
is impossible for the gases to pass into the trough or troughs, and 
they may safely be left uncovered. It is, however, advisable to 
cover the trough, as for example by means of segment plates 
one or more of which may be provided with a lifting handle. 
With this construction of the seal chamber and trough it is only 
necessary to remove a portion of the whole of the covers if they 
are used, when any solid matters which may have collected in 
the seal chamber may be readily removed without in any way 
er reg with the working of the apparatus. (Accepted July 

, 1878.) 


20,389. W. Firman and A. Cave, Rushden, North- 
ampton. Explosion Engines. [8 Figs.) September 4, 
1897.—This invention relates to explosion engines of the kind 
wherein two pistons e are arranged in a common cylinder @ and 
in connection with a common crankshaft d, the object of the 
invention being to simplify the construction and increase the 
efficiency of such engines. According to the invention one cam 
k only is employed for operating the inlet valve 7 for the explo- 
sive mixture and the exhaust valve j, means being employed for 
moving one or a part of one of the connecting media between the 
cam and the valves out of the path of the cam when another or 
part of another connecting medium is being operated. In a suit- 
able arrangement for carrying out this invention a groove is made 
in the cam disc engaging with projections on friction rollers roll- 
ing against the cam surface, the rollers being adapted to slide 
upon pins at the one end of the levers, the other ends of which 
are arranged in connection with the valves, which are closed by 


Fig.1 
































springs suitably arranged in connection therewith. For govern- 
ing the supply of gas to the engine the gas valve ¢ is adapted to 
be operated from one of the levers hereinbefore described through 
the medium of a weighted arm or pendulum », so that while the 
engine is running at a normal speed the arm is adapted to open 
the valve, but when running faster than the normal speed the 
arm, not moving as quickly as the lever, misses the valve which 
therefore does not open to supply the gas. It has been found ad- 
vantageous to employ ball-and-socket joints for the joints be- 
tween the crank connecting-rods g and the oscillating levers h 
through the medium of which the pistons are connected to the 
cranks, and also for the joints of the connecting-rods connecting 
the pistons to the oscillating levers, the latter arrangement of 
joints allowing the pistons to rotate in the cylinder and thus 
equalise the wear of both, the cylinder also lasting a longer time 
before a liner is required than heretofore. (Accepted July 13, 
1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
L. R. Winterhoff, Remsheid, Germany. 


30,539. 
File-Cutting Machines. [5 Figs.] December 24, 1897.— 
The slide a on which the file A is bedded is supported with the 
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least possible friction in such manner that it is free to oscillate 


constantly levelled along the line of cut. For this pu the 
slide a is made convexly cylindrical at the underside, and is sup- 
ported in a correspondingly concave guide } in the bed frame of 
the machine. The file Ais caused to present its surface parallel 
in the direction of its width to the cutting edge of the chisel d, by 
means consisting of a plunger ¢ sliding freely in a guide c! parallel 
to the direction of the blow of the chisel, the plunger ¢ (which is 
prevented from turning in its guide) carrying at its lowerextremity 
a feeler-blade e whose edge rests as indicated upon the surface of 
the file A in a transverse direction, and is adjustable to meet that 
surface close to, and parallel with, the cutting edge of the chisel 
d. Contact between the blade e and file Ais maintained, and 
elastic pressure by the former upon the latter is insured, by means 
of either a spring or a weight acting through lever mechanism 
upon the plunger ¢c asindicated. The feeler-blade ¢ is thus free to 
accommodate itself to variations in the surface configuration of 
the file regarded longitudinally, but being held rigidly in the 
transverse direction, compels the file to accommodate itself later- 
ally to the blade e and so present its surface on the line of cut, 
truly parallel to the cutting edge of the chiseld. The chisel d de- 
livers its blow under the impulse of a spring contained in a casing 
g and bearing upon a piston attached to the upper end of the 
chieel carrying ram h which works in guides as usual, the spring 
being compressed at each stroke by the upward movement of the 
ram which is alternately 1 fted and let fall by a revolving snail cam 
¢ engaged by an arm hl projecting from the ram h. Variation in 
the degree of compression of the spring, so as to produce any de- 
sired graduation in the strength of blow of the chisel d, is brought 
about by so increasing or diminishing the effective radius of the 
snail cam 7 as to cause a corresponding increase or diminution in 
the height of lift of the ram hk. To this end the cam 7 is made 
tapering in the direction of its axis of rotation and is mounted 
upon its shaft with a groove and feather connection so as to be 
longitudinally adjustable in order to bring any portion of its length 
to act upon the arm hl. (Accepted July 13, 1898.) 


12,804. S. J. Pegg and S. A. Pegg, Leicester. 
Brickmaking Machinery. [3 Figs.) Juhe 8, 1898.—This 
invention has reference to improvements in and relating to 
brickmaking machinery, and has particular reference to a ma- 
chine in which the mixed and prepared clay is fed to rollers by 
which it is discharged through a die on to a cutting table. Ac- 
cording to this invention the mixed and prepared clay is delivered 
into a box or trough fitted with two or more revolving shafts 
which are suitably driven and carried by bearings outside the box 
or trough. These shafts are provided with knives or their equiva- 
lent so placed that the clay delivered to the box is moved forward 
by the knives to a pair of compression rollers by which the clay is 
seized and forced continuously through one or more dies, accord- 
ing to the size and ity of the hi The clay, after being 
ground and mixed by any of the usual means, is delivered to a 
box a whichis suitable supported on standards. This box, at the 
end al, is made with slots to allow of the shafts e and f being 
placed in position, and the slots are covered by aplate to prevent 
the clay falling out. The shafts e and / are carried by bearings on 
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the standards, but there are no bearings for the shafts inside the 
box, and the whole space inside the box is clear for the forward 
movement ofthe clay. The shafts are geared together by wheels 
and driven by any convenient arrangement of gearing. Inside 
the box @ the shafts are fitted with knives e2, or their equivalent, 
so placed that when the shafts are rotated the clay in the box is 
fed to rollers / which are carried in bearings on standards, geared 
together by wheels m, and driven by suitable mechanism. These 
rollers / seize the clay pressed up to them by the knives and force 
it through the mouthpiece n on to the cutting table. When a 
mouthpiece with two outlets is used the size of the rollers and 
their speed of rotation is arranged to deliver two continuous 
pieces of clay on to two cutting tables, which are placed at an 
angle to allow of the cutting mechanism being suitably arranged. 
In a modification the shafts e and / are fitted with knives at both 
ends and there are two separate boxes and connected parts, but 
the bearings for the shafts are outside the boxes. After the clay 
is delivered to the cutting table, it is divided and treated in the 
usual way. (Accepted July 13, 1898.) 


24,379. F. Morane, Paris. Apparatus for Fittin 
Metal Tyres to Wheels. [3 Figs.) October 21, 1897.--This 
invention relates to machines for fitting tyres to wheels, and is 
an improvement on the machine described in the Specification of 
Patent No. 10,920 of 1894. In that machine the operative me- 
chanism is ted in a stationary frame receiving the ring 
which supports the movable cylinders adapted to operate in con- 
junction with stationary pistons, provided with sections, which 
at each return stroke are subjected to the action of a spring, 
and which jointly form a circular table, the several divisions 
whereof, towards the centre, operate upon the pert heries of the 
wheel tyres through the medium of movable blocks or cheeks, 
Instead of the sectors above referred to, constituting the table, 
and of the movable cheeks, there are employed, according to the 
present invention, single — A, the bases B of which are pro- 
vided, each, with a central slideway, rest upon.a circular table D, 
having grooves corresponding to the slideways. The off-set 
sectors A are fitted, like the sectors of the old arrangement, with 
a spring E, and they operate in conjunction with the table db, the 
piston head F of the compressing cylinders, and the five steps G 
the peripheries of which correspond to most of the usual whee 











laterally so as to adapt itself to the variations (in the transverse 
direct‘on) of the surface of the file and permit of the latter being 





diameters. The off-set sectors press upon hydraulic pistons F 
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working in cylinders which are joined together, and these com- 


pipe and the actual steam drying apparatus, with the object of 


pressing cylinders, attached to the ring L, have their operative | avoiding a rapid drawing off of the water from the steam jet 


strokes so timed that all the wheel diameters in the several off- 
sets receive pressure simultaneously. In order that such pres- 
sure may, as far as practicable, be exercised in the centre of the 
cylinder, the circular table is made movable in the vertical direc- 
tion. It is shown in Fig. 1 at the lower end of its stroke. This 
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operation is performed by four additional hydraulic cylinders P, 
supporting the said table, and adapted to move it to any position 
comprised within either limit of their stroke. A bedplate R 
receives these four cylinders, the four pillars or standards sup- 


porting the ring and the compressors; the table D is supported deposite: 


centrally by the guide 8S. The wheel is held in place by means of 
ascrew T. (Accepted July 13, 1898.) 


MINING, METALLURGY, AND METAL 
WORKING. 


22,587. H. Tomkins, C. J. Bagley, L. Roberts, and 
the Moor Steel and Iron Company, Limited, 
Stockton-on-Tees, Durham. Apparatus or Ele- 
vator for Use in Charging Furnaces. [1 Fig.) October 
2, 1897.—This invention relates to an apparatus of the endless 
band or belt type for use as an elevator of pig-iron scrap and the 
like material to be charged into an open-hearth furnace. The 
object more especially in view in designing this apparatus has 
been to provide a continuous elevation of such material from one 
level, say the ground or floor-line level on which the furnace is 
built, to a higher level from which the material can be dropped 
into a shoot for charging an open-hearth furnace by gravity. a is 
the chamber or hearth of the furnace and ) the charging door ; c 
is the charging shoot into which pig iron and scrap are thrown to 
be carried down the shoot ¢ by vity and discharged into the 
furnace a. The elevator d consists of an endless band or belt 
made up of a continuous system of segmental plates connected 
together by hinged joints and adapted to pass over flat-sided 


ke gn and simultaneously a rising of the water in the dis- 
charge pipe. The figures show an improved modified form of 
construction which differs from the ordinary arrangements essen- 
tially in that the actual steam drying apparatus is not provided 
with dish-shaped discs, but essentially consists only of a casing B 
tapering towards the top, to which the steam jet apparatus is 
attached in any suitable manner, the said jet apparatus being 
shown in Fig. 2 only in dotted lines. Steam enters the casing B 





Fig1, 





through openings 2 at the upper part. These openings are formed 
by the wall at this spot, consisting of separate oblique slats or 
vanes y, as shown more particularly in Fig. 2. The steam entering 
through the openings z is forced to move downwards in the tube 
Bina spiral. Owing to the centrifugal force thus evolved, the 
| small ———e water particles are thrown outwards, and are 

on the floor of the vessel, where they are conveyed 
through openings v into the steam jet apparatus. Instead of the 
steam jet apparatus, an ordinary Korting injector may be em- 
ployed. (Accepted July 13, 1898.) 


VEHICLES. 


10,150. R. Hudson, Leeds, Metallic Wheels. [2 Figs.) 
May 3, 1898.—This invention has reference to a construction of 
metallic wheels that shall be light, strong, and durable, and the 
various parts of which are simple in form and capable of being 
easily assembled and securely fastened together. The rim 1 is 
formed of steel or wrought-iron channel-shaped in cross section with 
the flanges turned outwards, and the tyre 2 consists of a ring that 
may be of similar metal. The spokes 3, which may conveniently be 
tubular in cross-section, are formed with reduced diameters at 
their outer ends to enter holes of corresponding diameter in the 
rim, and preferably the tyre also; this arrangement serving to 
prevent the tyre from creeping on the rim. The inner ends of 
the spokes 3 are formed solid and are bevelled at an angle cor- 
responding to tapered portions of the hud or nave 6. One-half of 
the spokes are straight tubes with their inner ends seating upon 
the tapered portion 5 of the hub, and the other (alternate) spokes 


weight as shown, for balancing the movable platen J. The ty 

or embossing characters are secured to the fixed platen M rd} 
the inking of the same is accomplished by the rollers N mounted 
on movable bars oe by the pivoted levers P, coupled to 
the before-mention rocking arms by 8. The rollers, con- 
tinuing their course, pass over the rotating inking roller R for 
receiving a supply of ink, transmitted to the roller from an inter. 
mittent rotating roller. By mounting the movable platen J on 
the long rocking arms K, and making the platen adjustable on the 
rocking arms, the face of the platen J is more readily brought 
into parallel contact ; that is to say, the top and bottom of the 
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platen J are more readily adjusted so as to come into contact 
with the embossing or type bed of the fixed platen M, at the time 
when the platen J is moving slowly, and the pull is at its maxi- 
mum immediately before and during the reversal of the stroke, 
thus making the necessary impression on the paper or the like. 
By making the moving platen J adjustable in relation to the 
fixed platen M, the machine is applicable for embossing purposes 
the necessary pressure between the two platens being obtained 
just before and during the reversal of the stroke, when the 
platen J is travelling at itsslowest rate. (Accepted July 20, 1898 ) 


21,546. C. Erith, London. Improved Means appli- 
cable for use in D Timber and other Materials, 
[3 Figs.] September 20, 1897.—The working of this improved dry- 
ing kiln is as follows: The fresh-air supply, being induced by the 
radiation from the heating device f, enters at the inlet G, and, 
after passing through the fresh-air chamber F, diffuses iteelf 
through the material, and gradually finds its way towards the 
loading end Cl, The air thus becomes charged with more and 
more moisture as the current proceeds, with consequent loss of 
temperature, increase of weight, and diminution of volume. The 
radiation from the reheating device f! compensates for these 
effects for some distance ; but when the air passes the screen H! 
at the end of the reheating device, its increased weight and de- 
creased volume cause it to descend into the return chamber F°?, 
the succeeding volume of hotter and drier air compressing and 
forcing it downwards directly in proportion to its absorption of 
moisture. Sand or other absorbing material being placed on the 
floor of the return chamber, much of the moisture is precipitated 
and drained away, thereby further cooling the air and augmenting 








drums such as hexagonal drums driven by power as from an 
overhead driving shaft. On each such segmental plate is mounted | 

















a bucket or trough A which is carried round the drums as the belt 
travels. The apparatus is set toa suitable incline as shown, so 
that the buckets A are in a position to hold the furnace charging 
material when travelling along the ascending ‘side of the appa- 
ratus, and are inverted as soon as the top drum is surmounted. 
A foot-plate ¢ is placed near the lower end or bight of the belt, 
and is so set and inclined to the elevator that the material to be 
conveyed up the elevator is charged on to it, and then slides down 
into bucket after bucket as the belt travels past the edge thereof. 
The elevator d ismade to travel from door to door of the furnace 
so as to change the line or fall of material charged into the shoot 
¢, the shoot travelling from door to door of the furnace in like 
manner to the elevator. When the structural arrangement of 
the works admits of it the shoot and elevator may travel from 
furnace to furnace. For this purpose the elevator is mounted at 
its lower end on a bogie winch j, and at its upper end on an over- 
head travelling bogie j!, the whcle being operated by the hand 
levers through suitable gearing. A pawl and a_ratchet-wheel 
prevent the belt running back unless lowered under the control 
of the engine or motor by which it isdriven. (Accepted July 13, 
1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


26,920. W. Levy, Warsaw, Russia. Apparatus for 
Separating Wa Particles from Steam. [3 Figs.) 
November 17, 1897. —This invention relates to apparatus for 
separating water from steam, and is essentially characterised by 
the combination with such apparatus of a steam blast jet, whereby | 
water is prevented from rising in the pipe which projects into 
the boiler water by reason of joltings of the boiler—such, for | 
instance, as locomotive boi'ers are exposed to—and any pene: | 
tration of the water in the actual drying apparatus is excluded. | 
One modification of these improvements in apparatus for sepa- | 
rating water 

















are bent or curved as shown in Fig. 2, so that their inner ends | 
seat upon the tapered portion 4 of the hub. Eyebolts 8 are 
arranged so that their eyes surround the bent or curved spokes 
near their inner ends, one end of each bolt passing through a cor- 
responding ho'e in a flange on the hub and being held thereto by 
screw nuts. The other ends of these eyebolts pass through holes 
in a clamping ring 11 which is —— by nuts against the straight 

kes, a ring 13 serving as a distance-piece between the curved 
and straight spokes. The‘arrangement is such that when the nuts 
are screwed or tightened upon the eyebolts, the eyes of the bolts 
force the bent or curved spokes, and the clamping ring the 
straight spokes, along their respective tapered seats 4 and 5 on 
the hub, and also force out the spokes radially, so that their 
outer ends are securely held in place in the rim and tyre. The 
cap 14 is screwed on to the bush in the ordinary way and a shield 
15 is provided that may be conveniently held in position by 
light bolts. (Accepted July 13, 1898.) : 


MISCELLANEOUS. 


16,833. E. Bottomley and F. Bottomley, Bradford 
Yor Machines — for Em’ and 
Printing Paper and the like. [2 Figs.) July 16, 1897.— 
The end frames of the machine support the main shaft B, driven 
in any convenient manver, and on the shaft B is a —— gearing 
with a spurwheel secu on a shaft carried by the end frames, 
and on each end of the shaft is secured a crank disc F, the pin of 
each disc being connected by a rod to the ordinary eccentric 
shaft H of the movable platen J. The movable platen J is secured 





to long rocking arms K mounted on a shaft supported by the end 
frames A, near to the bottom of same, in order to obtain length | 


























the compressive effect from above. This air, which is relatively 
cool but still somewhat moist, is thus forced under the reheating 


device f1 until it reaches the wall H, where, being checked, it 
ascends through the reheating device, and again enters into cir- 
culation. I 

return chamber F2 and the deposit of the moisture from the air, 
this chamber is provided with an air inlet for admitting a regu: 


With a view to increasing the cooling effect in the 


lated supply of cold air, such inlet being preferably pla 
in the side wall near its junction with the wall H?, which divides 


the return chamber from the vent chamber. 


By these means the 


degree of the humidity of the re-circulated air is better regula’ 

to suit the condition and nature of the waterial under trestanen’ 
At the loading end C! of the drying kiln, where naturally t t 
air is most saturated, the moist air is compressed into the ven 
chamber F3 and the vent shafts f4, and passes from the latter 
into the atmosphere instead of into the return chamber, the air 
at this point being too moist to have any further value for drying 
purposes. (Accepted July 13, 1898.) 


United States of America from 1847 to 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
the present time, 


and thereby reduce the curvature of motion of the movable | reports of trials of patent law cases in the United States, may 


particles from steam is characterised by a steam jet | platen J. The arms are extended beyond the shaft for the recep- | co 
apparatus or injector being inserted between the water discharge | tion of another movable platen, or arranged for the reception of a' street, Strand. 


nsulted, gratis, at the offices of ENGINEERING, 35 and 36, 
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the Continent of Europe: Mussrs. SCHUCHARDT & SCHUTTE, Spandauer-Strasse, 59/61, Berlin. 
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PHILADELPHIA, PENNSYLVANIA, U.S.A. 


—— DESIGNERS AND CONSTRUCTORS OF —— 
AMERICAN 


LABOUR-SAVING MACHINE TOOLS. 
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The VERTICAL CYLINDER BORING MACHINE, illustrated above, was designed and built for the Newport News Ship 
op Engine Building Company, of Newport News, Va., U.S.A., and is for boring Cylinders from 4 ft. to 9 ft. diameter up to 
Oft. long. The distance between the uprights is 13 ft. The boring bar, which is 16 in. in diameter, runs in a bushing in the 
“saphed cross-beam, and is supported by a step and bearing in the bed plate. This bar is so arranged that it may be lifted up 
5s 0 clear the work when cylinders are being put into the machine or taken out, without disturbing the large a and feed 

gears. The bar carries a moving sleeve provided with a central flange, and to this sleeve are secured the cutter heads for various 
ya: of cylinders. The double-facing rest is for turning off flanges of cylinders up to 10 ft. in diameter. The sleeve has hand 
acjustment through two feed screws, a power feed of wide range, and a rapid power traverse by means of which the head can 
re quickly raised or lowered while the bar is standing at rest or rotating in either direction. The machine can be driven by 
n engine as shown, by an electric motor, or by countershaft, as preferred. 
; ' ‘egg distinct advantages of this machine are its conveniences of manipulation. The operating levers, &c., are grouped 
J = €r so that all the movements can be controlled by the. operator from practically one position on the platform. The machine 
) S proved very efficient in the hands of the purchasers, and is particularly recommended to marine engineering establishments. 


of | We also built for the Newport News Works a special machine for drilling and reaming bolt holes in the flange couplings 
arge marine shafts, and a cut of this machine will appear in our advertisement in following issues. 
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“BRICK MAKING.” 
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MACHINE-MOULDED WHEELS.— 
No. XXV. 
By JoserpH Horner. 

Tue angle, or twist wheels, if of large dimen- 
sions, are sometimes made by moulding machine 
when a few odd castings only are required. The 
teeth are generally of the involute form, like those 
of the wormwheels, to which they bear a family 
relationship. These are screw wheels, forming 
short sections of many-threaded cylinders. That 
is, if a cylinder is traversed by multiple-threaded 
screws, a slice A, Fig. 378, taken out of that cylinder 


teeth taken at right angles with the course of the 
teeth at any section. This dimension must be con- 
stant in any wheels which have to gear together. 
The circumferential pitch taken in the plane of the 
cut faces will be alike only in the case of wheels of 
equal diameters. 

Screw wheels will work with racks as well as with 
other wheels. 

It is generally convenient in full pattern angle 
wheels to mark the pitch of the tooth forms on the 
outer faces of the teeth, corresponding with the 
circumferential pitch. But that has then to be 
obtained from the normal pitch trigonometrically, 





perpendicular to the axis, will be a screw wheel. 
Two such slices, having their axes set at right) 
angles, will form a pair of screw gears. Their 


action will be wholly sliding, the teeth of one pass- | 
ing endwise through the teeth of the other. If, ' 


Fug.378 «4 
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. Pig. 884. Fig.385. 
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however, two such slices were taken out of two | 
multiple-threaded cylinders, in which the screw | 
threads were right and left-handed respectively, 
then they would only work by the axes being set 
parallel with each other, and the result would be a 
pair of single helical wheels, in which the action 
would be purely rolling. The term ‘‘ screw gears,” 
or “spiral gears,” or ‘angle wheels ” is restricted, 
therefore, to the gears in which the screws are of 
the same hand, and the axes at right or other angles, 
but not parallel. 
Since angle wheels are screw gears the differences 
already remarked upon in reference to the varying 
angles of the screw threads at point, pitch, and | 
root planes must be borne in mind, otherwise bad | 
gears will result. 
fontele wheels need not be of the same diameter | 
: mutual gear, since they may be used to transmit | 
ae velocities. But a difference in diameter, | 
& corresponding difference in number of primary 
Tew rests influences the total axial pitch, and | 
oS = . curcumferential pitch. These, therefore, 
desi ot the basis upon which the wheel teeth are| 
esigned, but the normal pitch is used. This is 
© measurement from centre to centre of adjacent | 





Fig.379. 


or by a diagram. For instance, knowing the 
normal pitch and the number of teeth required, the 
circumferential pitch, and thence the circumference, 
can be obtained by a diagram, as in Fig. 379. If 
A C represent the tooth angle relatively to the 


Fug. 381. 
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of the roots, then C A, D A, E A give the correct 
angles for the tooth centres on those planes. 

A tooth block for an angle wheel must be made 
with teeth and backing separately, similarly to the 
blocks for wormwheels. It is also generally neces- 
sary to make a division in the middle of the tooth 
space, because of the great difference in the radial 
positions of the teeth at top and bottom of the 
block. Fig. 381 shows the fitting. 

The forms of the teeth are preferably the in- 
volute, obtained as in the case of wormwheel teeth. 
These cannot well be marked on the outside faces 
of the block, as they can on a pattern wheel, 
directly. The way to obtain them is to cut the 
tooth space by the aid of a template, Fig. 382, 
fitting between the teeth, bedding upon the tooth 
points, and standing squarely across the tooth 
sections at every varying position. This will 


Fig. 382. 
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right angle A BC, and D the normal pitch, then 
D, being drawn perpendicularly to A C, will give 
A E as the pitch measured round the circumference, 
which, multiplied by the number of teeth, will 
give the circumference of the pitch plane. Con- 
versely, having the latter pitch A E given, the 
normal pitch D can be obtained by the same con- 
struction. 

Since, as in other screw gears, the angles of the 
teeth vary in different planes, if in Fig. 380, 
ABC represents the triangle included by the 
tooth points A C, then B C being the length of 
the circumference corresponding with the tooth 
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insure a correct form throughout, so that it will 
not be necessary to mark the teeth on the outer 
faces. 

Fig. 383 illustrates the block suitably prepared 
in readiness for the making of the teeth. The 
sliding pieces are fitted first within the backing, 
and worked round to the curve a. Then for the 
teeth a separate piece is fitted with the longi- 
tudinal grain running diagonally—in the same 
direction in which the teeth run. If arranged 
perpendicularly, the grain at the acute - angled 
parts of the teeth will become split off in mould- 
ing. This block, from which the teeth are to be 
cut, may be screwed on in a temporary fashion 
in order to permit of the curves being marked upon 
the back as well as on the front, or it may be 
glued permanently. The front face is worked to 
the curve b, coincident with the points of the 
teeth. The circumferential pitch taken from the 
diagram, Fig. 379, will be set out on both faces, 
the relative positions of the teeth centres on the 
two faces being set off from the centre line c of 
the block as a basis, the angle being obtained 
from the diagram, Fig. 380, on the line A D, which 
corresponds with the pitch plane. From the pitch 
point the widths of the teeth, and thence their 
curves, will be struck. The curves on the face, 
which correspond with the tooth points, are marked 
from a bent steel laid closely round the face of the 
curve. Or a sheet of paper may have diagonal 
lines marked from the line AC, Fig. 380, with 
second lines added parallel, for the tooth widths at 
the points, and be glued on the curved face. These 
lines may be set in with a chisel, and the block un- 





points, B D that of the pitch circle, and B E that 


screwed, and lines marked also on the hinder curved 
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face. But the forms can be imparted without the 
necessity of so doing, if the templet, Fig. 382, is 
used with care. 

The outer flanks of the teeth need not be worked 
to shape, in fact some portions must be cut away 
in order to permit of the replacement of the tooth- 
block in the mould after the ramming of the tooth- 
spaces. The moulding differs in no respect from 
that of other wheels. 

Fig. 384 shows a rack block. The moulding of 
racks by machine was mentioned in Mr. Jackson’s 
paper, 50 years ago. For such work the change 
wheels are made to move the jib lengthways, and 
the pattern-block is fitted to an angle bracket, 
which brings the rack mould parallel with the slide 
bed, along which the jib is traversed. Racks, 
therefore, can only be moulded on machines of this 
particular type. 

Large ratchet wheels are conveniently moulded 
by machine, by making two or three teeth, Fig. 
385, and affixing them to the carrier. The blocks 
are lifted vertically without any division. The 
central part of the wheel is generally a plain disc. 
In the case of large wheels it may be dished ; wheels 
having heavy duty are often full shrouded, simi- 
larly to other gears. There is no difference in the 
methods to be adopted. The recessed discs may be 
formed by striking boards, or by cores. The 
shroudings will be struck with boards. Thus, for 
the eked shown in half-section in Fig. 386, the 
board would be cut as in Fig. 387, so forming the 
dished faces, giving an annular ramming space for 
the teeth, and forming the joint between cope and 
drag at the top faces of the ratchet teeth. 

I have now concluded my examples of the various 
types of toothed wheels which are moulded by 
machine. There are, however, several subsidiary 
matters in connection with the uses of wheel mould- 
ing machines to be noticed in conclusion, the illus- 
trations of which will occupy another article or two. 

Full pattern wheels sometimes have to be altered, 
and in various ways. They are altered in depth of 
face, either being made shallower by stopping off, 
or deeper by drawing. This is very troublesome, 
because it involves stopping off of the arms also, 
and the results are not always satisfactory. Again, 
wheels sometimes have to be strengthened in rim 
and arms, and this takes time if doneneatly. Very 
often the bores are altered, with corresponding 
alterations in diameter of bosses, often, too, in 
depth. All this means either lining up, or stopping 
off. Wheels for steel are often made lighter than 
those of iron ; and if a pattern is lightened for steel 
it has to be thickened up again for iron. Hence 
two patterns usually have to be made, one for steel, 
one for iron. With machine-moulded wheels none 
of these alterations cause any difficulty and but 
slight expense, because the whole of these altera- 
tions are made by means of the core box, or the 
striking board. The only exception is in the case 
of differences in breadth of face. This is effected 
either by making new blocks ; or, if an existing one 
is used, its depth can be increased by screwing 
extra thicknesses on, or diminished by using a 
small strickle during the ramming of each tooth. 

Brake rings are cast on machine-moulded wheels, 
either by making use of a sweep of the ring section 
or by employing a complete ring pattern. The 
rings may be of the plain section, Fig. 388, or 
with rims, Fig. 389. In the latter case the bottom 
rim A is left loose and skewered on. The brackets 
B are cast where the rings come opposite the 
arms. 

If a sweep is used, it must include two such 
brackets (Fig. 390) divided to the exact aloquot 
part of the circle on which they are to occur in the 
casting. When one ramming of the sweep is done, 
then the brackets become guides for the resettin 
of the sweep for ramming afresh (see Fig. 391 
which shows a portion of che mould rammed, with 
the bracket A set into that portion of the mould 
from which bracket B has just been withdrawn. 

The sweep is not screwed to the carrier as a large 
block would be. It is bedded in and rammed as 
in ordinary moulding. The position of the sweep 
at each time of ramming is either set by a radius 
strip, or by a circle struck on a sand bed. In the 
first case a bed is struck to the top of the ring by 
the board, Fig. 392, larger than the ring section, 
the position of which is seen dotted on the board 
in the figure. The ring is then set for each suc- 
cessive sectional running by a strip from the centre 
post, employed similarly to the strips used for the 
setting of tooth blocks. In the second case, a level 
bed is struck to the bottom face of the ring, a 











circle struck on the sand, and the ring segment 
set by this for successive rammings, Figs. 393 and 
394, When a complete pattern ring is used, that 
also is laid upon a levelled bed, and set by a circle 
struck round. 

A brake ring may be of about the same diameter 
as the rim of the wheel on which it is cast, or it 
may be of considerably smaller diameter. In the 
latter case it should be supported by a return 
flange bridging the space between the wheel arms, 
as in Fig. 395, the flange being within or without 
the ring, as most convenient. The flange is put in 
the corebox, as in Fig. 396, at the proper radius, 
and rammed in the bottom part of the core, to come 
next the brake, the latter being cast in the bottom. 








POLYPHASE TRAMWAY AT EVIAN- 
LES-BAINS. 

Tue Hotel Splendide, of Evian-les-Bains, a 
fashionable Spa, on the southern shore of the Lake 
of Geneva in French Savoy, is situated about 20 
yards above the Avenue des Sources, in which the 
visitors take the waters. In order to save their 
guests the climb back to the hotel, the Société 
Anonyme des Eaux Minérales resolved, on the sug- 
gestion of Messrs. Lombard-Gérin et Cie, of 
Lyons, to build a small electric adhesion tramway 
as the most convenient and pleasant means of con- 
veyance. The tramway really corresponds to a lift ; 
the line is very short, only 300 yards in length, 
but is not without interest. Polyphase currents 
were selected, in the first instance, because the elec- 
tricity works supply such currents ; and further, on 
account of the general and special advantages which 
polyphase motors offer, namely, simplicity in con- 
struction and attendance, and the ease with which 
such motors automatically check themselves on the 
down run, without requiring any brake. 

The track has the appearance of an §, and is 
formed of double Vignoles rails on steel sleepers. 
It is (Fig. 1, page 320) a single track without 
switches or sidings. The average gradient is 8 in 
100, and the maximum, 10.2 in 100, occurs on 
the sharpest curve of 15 metres (49 ft.) radius. 
The gauge is 1.1 metre (43.3 in.). The current is 
taken from two hand-drawn copper wires, 6 milli- 
metres (} in.) in diameter, strung 30 centimetres 
(12 in.) apart on the brackets of ornamental 
tubular steel poles. The rails, with their copper 
bonds, serve as return conductors. The power) 
station of the Cevenos Electricity Works, 13 kilo- | 
metres (8 miles) from Evian, sends currents of | 
5200 volts and 50 periods, through one system of 
primary conductors, both for light and power. A'! 
transformer for 30 kilowatts at Evian, reduces the | 
tension down to 200 volts for the tramway, and for | 
a6 horse-power motor of the hydraulic lift of the 
hotel. The one motor car (Fig. 2) rests on a light 
truck with two axles. The car weighs 3800 kilo- 
grammes, or nearly 4 tons, and has accommoda- 
tion for 14 passengers, eight of whom find seats. 
It is handsomely wainscotted and decorated in 
light maple, mahogany, and black stained pear tree 
wood; the seats are made of bent beechwood, 
also stained black, and cane. Chamois-coloured 
curtains hang before the large plate-glass windows. 
All metallic parts are heavily nickelled. The floor 
is covered with rubber, over which Oriental carpets 
are spread. There are two incandescence lamps 
for the interior of the car, and two coloured head- 
lights. 

The 15 horse-power polyphase motor can tempo- 
rarily develop 25 and 30 horse-power. The shaft 
makes 750 revolutions per minute ; the conductor 
is stationary ; the starting resistance with its hard 
steel contact rings and brushes belongs to the, 
armature circuit. The gearing comprises an auxi- | 
liary shaft and toothed wheels and chains driving | 
both axles. Each platform is provided with a 
simple starting device and an emergency current | 
interruptor. Current is turned on in the same way | 
for running up and down hill, and the start is| 
always gentle and the motion uniform. When | 
descending, the motor attains a speed somewhat in 
excess of the speed which corresponds to synchro- 
nism ; it then acts asa generator, and sends cur- 
rent back to the mains. The car carries two trolley 
poles. One of the trolleys may therefore leave the 
wire without causing trouble, as the motor would 
continue to run as a monophase motor, and to act 
asa brake. When both trolleys jump, the hand- 
brake is applied to both wheels. 

The simple sandbox deserves mention. 











It con- | 


| valves acting on both 








sists of two concentric cylinders. The outer one 
is stationary, and is provided with funnels and dis. 
charge pipes. The inner cylinder contains the 
sand, and has a longitudinal slot which is normally 
on the top of the cylinder. When the lever is 
turned, sand falls into the funnels ; on letting 
go, the cylinder returns to its normal position, 
The little tramway was opened for traffic in the 
beginning of June, and has worked with complete 
satisfaction since, making on an average 60 double 
trips daily, at a speed of 10 kilometres (6 miles) 
both upand down. The line was planned and built 
by Messrs. Lombard-Gérin et Cie., of Lyons; the 
motor car and plant came from Messrs. Ganz and 
Co., of Budapest. 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XXXII. 
Tae Construction DEPartmEent —(continued.) 

Messrs. SCHNEIDER AND Co. have built a laree 
number of stationary engines, 890 in all, having a 
collective power of 115,600. They may be classified 
as follows : 

Number. Horse-Power, 





Winding engines for mines... 112 5,100 
Blowing engines ve ee 38,200 
Steam motors ... divs 268 34,500 
Rolling-mill motors ... 93 25,650 
Steam pumpingengines ... 139 9,050 

Various engines (for ventila- 
tors, pumps, &c.) soe «= OD 3,100 
890 115,600 


High - Speed Engines.—The improvements in- 
vented many years ago by Mr. G. H. Corliss in 
the construction of steam engines, caused con- 
siderable progress to be realised as regards reduc- 
tion in steam expenditure and regularity of work- 
ing. The principal engineers all over the world 
secured the Corliss patents, or adopted modifica- 
tions of them, and the use of Corliss engines, or of 
types derived from them, has become general in 
the most varied industries. These engines, how- 
ever, notwithstanding their advantages, cannot 
always be used for working dynamos ; their mecha- 
nical devices do not allow of their working at a 
sufficiently high speed, and the necessity that 
exists in many cases of doing away with interme- 


|diate transmissions between the engines and dy- 


namos, and the small space available, combined with 
the consideration of first cost of a plant, have led 
to the designing of high-speed steam engines. 
Messrs. Schneider and Co., who commenced 
electrical work on a large scale several years ago, 
were led to design a type of high-speed engine, the 
general features of which differ materially from those 
of other makers. A model of this engine was exhi- 
bited at Chicago in 1890 and at Lyons in 1894. 
Economical working was a consideration generally 
neglected when high-speed engines were first intro- 
duced, but this did not long remain the case. 
Owing to the arrangement they have adopted, 
Messrs. Schneider and Co. have produced a motor 
that works economically, without sacrificing any- 
thing to simplicity of construction, an important 
item in engines of this kind. Their aim was to 
keep as near as possible to the figures of steam con- 
sumption obtained with Corliss engines, and they 
did not have recourse, to obtain this, to a succession 
of expansions in several steam cylinders, but pro- 
vided the single cylinder of their engine with a 
system of distribution as perfect as possible, thus 
producing a very simple motor of high mechanical 
power. é 
Comparative trials, carefully carried out, have 
shown the consumption of steam in these engines 
to be below that of most of the high-speed com- 
pound engines used in electric lighting installations. 
All the characteristics of the Corliss system of 
distribution, with the exception of the valve motion, 
which is not suitable for high speeds, are repro- 
duced in the above engines. 
The steam inlet and outlet valves are worked 
independently one of the other ; the dead spaces 
are very low owing to the use of separated slide 
ends of the cylinder on the 
inlet ; the cylinder is perfectly drained as the outlet 
valves are at the bottom; and the quick opening 
all the steam ports is obtained by the —“_ 
ments chosen for working the slide valves. e 
Corliss inlet valves have been replaced by balan 
cylindrical slide valves, with alternating rectilinear 
motion. These slide valves are double-ported, as 
also are the outlet valves. : haft 
The engine is horizontal, working a cranks 
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es . 
that rests on two bearings cast in one piece with 
the foundation plate ; the latter is firmly secured 
tu the steam cylinder so as to form a whole easily 
transported and erected. The foundations re- 
quired are not of great importance. According to 
circumstances, these engines work the dynamos 
either direct or through intermediate transmis- 
sions, and in order to drive two dynamos the 
crankshaft is fitted with a flywheel pulley at each 
end. The governor is fitted inside one of the fly- 
wheels, according to the American principle 3 it 
consists of two weights balanced by two helical 
springs which act on the eccentric that works 
the inlet slide-valves by modifying the stroke, the 
lead at the admission remaining practically con- 
stant. In order to simplify lubrication of the 
governor, and to keep it free from dust, all the 
mechanical parts are closed in. 

The special eccentric that moves the outlet 
valves is fixed and keyed on the motor shaft. 
The cylinder body, bottom, and cover are steam- 
jacketed. This engine, when running at 250 revo- 
jutions, can develop on the piston 200 indicated 
horse-power, with a steam pressure of 7 kilogrammes 
(99.561 lb. per square inch). This represents a 
piston speed of about 4.150 metres (13 ft. 7% in.) 
per second. ; 

A long series of experiments have been made 
with these engines, especially as regards the regu- 
larity of working and the consumption of steam. 
The former quality leaves nothing to be desired. 
The governor is so sensitive that the speed is 
always maintained almost constant, the variations 
being below 2 per cent., and the greatest variations 
in the loads hardly producing any oscillations. 

Consumption trials have been made with a non- 
condensing engine, working dynamos under a 
constant load. These various trials lasted each a 
minimum of six hours, and gave excellent results 
as regards efticiency. We need not enter into the 
details of these trials, and shall simply state the 
following figures : 


Initial Pressures on Steam Piston. 


5.300 kg. = 75.382 lb. per square inch. 
6.200 ,, = 88.18  ,, a 
7.000 ,, = 99.561 ,, i 
8.000 ,, = 113.784 vs a 


Steam Consumption per Indicated Horse-Powcr per Hour. 
12.350 kg. = 27.227 lb. 


11.450 ,, = 25.243 ,, 
10.950 ,, = 24.140 ,, 
10.350 ,, = 22.817 ,, 


With condensing engines the above figures of 
steam consumption would be reduced by 15 to 20 
per cent. 

Rolling - Mill. Engines. — The vertical Corliss 
engine, which is illustrated on our two-page plate 
of this issue, was designed in the construction 
department, to work a series of rolling mills. 
Owing to the small space available, Messrs 
Schneider and Co. were obliged to adopt a vertical 
type. A certain number of these engines have 
been built by them for their own rolling mills and 
for rolling mills in Russia. They have one steam 
cylinder, the steam distribution being on the 
Corliss system, and the four valves and gear 
being arranged in the same way as with the hori- 
zontal Corliss engines built at Creusot. 

The condenser air pump is vertical, single- 
acting, and is worked by a cast-iron beam fitted to 
the top of the steam piston-rod. Two floor plates 
give free access to the various parts that require 
attending and lubricating. The four frames that 
carry the steam cylinder, and on which are fitted 
the slides, are hollow of rectangular section. They 
are firmly secured to the foundation plate, which 
also carries the motor shaft plumber-block ; they 
are, moreover, firmly secured together. When 
Tunning at a speed of 70 revolutions, which Messrs. 
Schneider and Co. have adopted for various in- 
stallations, they work very satisfactorily and de- 
velop under the most advantageous conditions from 
900 to 1000 horse-power. The steam cylinder is 
1 metre (393 in.) in diameter, the stroke being 
1.600 metre (63 in.). These vertical engines for 
ru powers and speed are much in favour at 

Teusot ; they give great satisfaction as regards 
a of steam cylinder, piston, glands, and rods ; 
. eir first cost, however, is higher than that of 

orizontal engines of equal power. 

P Steam Draining Pumps.—Messrs. Schneider and 
°. put down in 1869 at their St. Laurent pit (see 
page 71, vol. Ixy, ante) a steam draining pump to 


from a depth of 420 metres (1378 ft.) at the rate 
of 150 cubic metres (5298 cubic feet) per hour. 
The engine placed at the pit’s mouth is on the 
Woolf system, with two single-acting cylinders, 
variable expansion, and is provided with a con- 
denser. The large cylinder piston is connected 
direct to the main pump rods, which works the 
shaft pump placed at the bottom of the pit, and the 
series of five forcing pumps placed one above the 
other down the pit shaft. The main rod is of 
wood strengthened by flat iron bars. The total 
resistance to be overcome during the travel for 
forcing the water in the conduits, added to 
that produced in the sliding of the main rods, 
amounts to 88 tons. The total weight of the 
rods, plungers, with their accessories, and of the 
various parts of machinery at the centre of the 
pumps, zlus the columns of water in the forcing 
pumps, amounts to 148 tons. To counterbalance 
the difference between this weight and the forc- 
ing resistance, two compensating pumps have been 
erected in the shaft on the top levels, and a counter- 
weight has been placed at the end of the lever 
beam, opposite the end which holds the plunger 
rods. The stroke in the smaller cylinder is 
2 metres (6 ft. 6}}in.); that in the expansion 
cylinder, which is also that of the whole series of 
pumps, is 4 metres (13 ft. 1} in.). The speed is 33 
strokes per minute. The duration of admission in 
the small cylinder varies from ,(,9; to the total 
stroke, according to the steam pressure. The fol- 
lowing are the diameters of the various cylinders : 


Diameter of admission steam 


cylinder... wid ... 1,850 m. (7 ft. OZ in.) 
Diameter of expansion steam 
cylinder... ieee ae ee ee 
Diameter of shaft pumps... .380,, (1,, 3 ,, 
= forcing pumps OO 5s A255: Tes) 


Steam is supplied by the boilers at a pressure of 
4,500 kilogrammes (64 Ib. per square inch). The 
installation is completed by a steam winch, which 
is used for inspecting the shaft and pumps, and 
keeping them in perfect working order. 
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box and the air vessels. The pumps are fitted 
with brass valve seats; the valves are of metal, 
of small dimensions, very light, and on the Corliss 
type. Directly above the forcing valves are placed 
air vessels of large capacity, the vessels communi- 
cate with each other at the top through a pipe ; so 
that for each stroke of the pump the total quan- 
tity of air stored in the vessels may be taken 
advantage of. 

Owing to the large sections of the suction and 
forcing valves, and the convenient position of the 
air vessels, these pumps work most smoothly at the 
comparatively high speed of from 40 to 50 revolu- 
tions per minute. 





COMBINATION BRIDGES. 
By Atrrep D. OrreweELL, Wh. Sc. 

For the purpose of this article the term ‘‘com- 
bination bridge” is understood to mean a bridge 
in which the trusses are made of a combination of 
wood and iron, or wood and steel, the members 
of the truss in compression being generally of wood, 
and the members in tension being generally of iron, . 
or steel. This style of bridge is very useful in 
countries where timber is plentiful and iron is 
scarce and dear. In such countries carpenters are 
also more available than iron workers; and, be- 
sides this, the ironwork of a combination bridge, 
consisting as it does of simple and light castings, 
eyebars, loop-rods, pins, bolts, &c., can with mini- 
mum cost be imported, or obtained from local iron 
foundries or machine shops. 

Although these bridges are not so permanent as 
those of iron or stone, they serve a very useful pur- 
pose in opening up new and valuable land, and 
making it available for cultivation, &. In the 
bridges illustrating this article the great cost of 
building them in iron would have been prohibitive. 
Then, again, they are often as durable as is desir- 
able, for the development of a new country may 
be so rapid that before the life of the bridge ex- 
pires, the requirements of traffic have so varied that 
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Lifting and Forcing Pumps.—The construction 
of lifting and forcing pumps for various industrial 
uses, such as those for graving docks, for town 
water works, for sewage works, &c., forms one of 
the specialities in which Messrs. Schneider and Co. 
have been highly successful. Among other instal- 
lations they have executed the water works plant 
for Paris, Lyons, Nimes, Avignon, Cairo, and 
Assiout (Egypt). 

The Lyons installation comprises five lifting and 
forcing pumps ; it was built a few years ago for the 
Compagnie Générale des Eaux. Each pump is 
worked direct by a horizontal, single-cylinder, con- 
densing engine, with steam distribution on the 
Corliss system. The pump consists of a double- 





vharge all the water from the lowest depths of 
cir Creusot coal mines. The water is lifted 











acting plunger, which works in two barrels that com- 
municate one with the other through the suction 
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a heavier or wider bridge is required, or perhaps no 
bridge at all. 

The combination bridge has many of the charac- 
teristics of the pioneer. It helps to reach the un- 
discovered country and derive the benefits there- 
from. It opens up a new country, which may be 
‘*God’s country ” ana which may not be, but which, 
at least, is sure to be so in imagination until inves- 
tigated. Builders in stone and iron may criticise 
the combination bridge, but, nevertheless, crossing 
it is easier than fording in summer, and safer than 
ferrying in winter. 

Combination bridges have been extensively used 
in the United States of America, but in the Eastern 
and Middle States the population has become so 
settled and great, iron pe steel so cheap, and wood 
so scarce and dear, that this style of bridge is 
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giving way to more permanent structures in iron 
or steel. On the Pacific Coast, however, viz., the 
States of California, Oregon, Washington, and 
British Columbia, excellent timber is obtainable at 
low cost, whilst iron is costly from excessive car- 
riage by land or sea, so that timber is still exten- 
sively used for bridges, and is likely to be for many 
years to come. The examples illustrating this 
article were designed by the writer and built in the 
States of California, Oregon, and Washington about 
the year 1890. The bridge shown in Fig. 1, on the 
present page, and Figs. 2 to 4, on page 317, was con- 
structed and erected by the San Francisco Bridge 
Company ; those shown in Figs. 5 to 12, page 317, 
and Fig. 20, above, by the California Bridge Com- 
pany ; and the one shown in Fig. 138, page 318, 
and Figs. 14 to 19 on the previous page, by Mr. 
J. L. Bayley, of Spokane Falls. 

If a combination bridge is properly designed and 
built at the outset, its life is a fairly long one and 
its cost of maintenance small. The climatic con- 
ditions are favourable to a long life, the atmosphere 
being clear and mostly dry, the rainy season short 
and heavy, so that the water quickly drains and 
dries off the structure. The cost of maintenance is 
small, for there is little iron to rust or paint, the 
upper horizontal faces of truss compression mem- 
bers being covered with galvanised iron to keep 
the rain from percolating and rotting the heart of 
the wood. 

Whilst the writer does not claim that combina- 
tion bridges are equal to the more permanent 
structure of iron or stone, he believes that their 
use might be profitably extended by their adoption 
in parts of the British Empire where the popula- 
tion is small, wood is cheap, and ironis dear. This 
already has been done in Canada and Australia 
(vide ENGINEERING, December 8, 1893), and the 
writer believes they could profitably be used in 
other parts of the Empire. Considerable pioneer 
work is being done in Rhodesia as well as on the 
east and west coasts cf Africa, and the writer 
would respectfully submit the question to those 
who have such work in charge: Could not com- 
bination bridges be advantageously used in many 
cases ? 

Although combination bridges consist of simple 
sticks of timber, and of simple castings and forgings, 
it must not be supposed that such bridges have 
been spontaneously developed. It is 30 years since 
Frederick H. Smith, of the 3altimore Bridge Com- 
pany, substituted iron for wood in the bottom 
chord. or flange of a Howe truss bridge ; Kellogg 
and Maurice used iron diagonals, and Willard 8. 
Pope, of the Detroit Bridge Company, adopted 
both these modifications of the Howe truss. Since 
that time it has been further developed by such 
eminent engineers as 8. S. Post, Octave Chanute, 
George S. Morison, Albert Fink, and many others. 
Simple, therefore, as the examples shown in the 
illustrations appear, they embody the labour of 
many minds, and illustrate the Darwinian theory of 
the survival of the fittest in their day and generation. 
That ‘‘day” in the eastern portion of the United 
States has probably not exceeded 30 years, but not- 
withstanding this, it cannot be doubted that they 
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have done excellent pioneer work and service in 
that section. As may be inferred, however, from 
the illustrations, and as already stated, combination 
bridges are extensively used on the Pacific coast, 
and the writer believes they will continue to be for 
some time to come. ‘The forests of excellent pine 
-n the States of Oregon, Washington, and British 











Brince over Russtan River at Duncan’s Mitts, Cat. 


Columbia are very extensive, the population of the 
coast small; whilst the probability of the exten- 
sive manufacture of bridge iron and steel on the 
Pacific coast in the near future is small, and the 
cost of carriage of iron from the east 1s neces- 
sarily great. Notwithstanding this, four years ago 
there seemed to the writer a tendency, even on 
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(For Description, see Page 315.) 
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THE IRON AND STEEL INSTITUTE. 


In our last issue we gave an account of the open- 
ing day’s proceedings at the recent meeting of the 
Tron and Steel Institute, which was held in Stock- 
holm on August 26 and 27 under the chairmanship 
of the President of the Institute, Mr. E. P. Martin, 
of Dowlais. On the second day of the meeting, 
Saturday, August 27, the chair was taken by Sir 
James Kitson, the President having been summoned 
to the Royal Palace to attend the King. 


BrirtLteNess IN Sort STEEL By ANNEALING. 


The first paper read on the second day was a 
contribution by Mr. J. E. Stead, entitled 
‘‘Brittleness Produced in Soft Steel by Anneal- 
ing.” This paper we shall reproduce in full shortly, 
and may therefore proceed to the discussion. 

This was opened by the President, who had 
entered the room during the reading of the paper. 
He stated that no paper with which he was ac- 
quainted went further to explain the apparent 
paradoxes of brittleness in steel than Mr. Stead’s 
contribution. He had some samples of fractures 
bearing on this question, one of a very soft steel 
that fractured like zinc. In some tinplate bars 
with very soft core there were a series of large 
crystals ; what was the cause he could not explain ; 
but the fact illustrated that steel of very good 
chemical quality might fail under pressure. 

Professor Roberts-Austen said the specimens 
shown were of very great interest, the singular 
change in the structure of the material being well 
developed, the edge being quite crystalline and the 
interior granular. The nature of this change was 
explained in the paper, and the fracture lines being 
almost at right angles, gave a very singular result. 
Mr. Stead’s further investigations would be waited 
for with the greatest interest. 

Professor Arnold considered the paper one of 
the most important that had ever been brought 
before the Institute, and for his own part he 
considered it would take one or two years before 
its importance would be thoroughly realised, 
and the facts set forth would be completely under- 
stood. He had read it more than once with 
the greatest interest and looked on it as a new 
branch of investigation. He was almost entirely 
in accordance with the author. Mr. Stead had 
said the rolling of these sheets submitted was done 
when the steel was at a comparatively low tem- 
perature, about 600 deg. Cent., and as one would 
naturally expect, a fractured surface invariably 
presents a fibrous appearance and the etched 

lished sections show the same appearance. 

his was clearly illustrated by photographs of 
the same sheet before and after annealing, the rolled 
sheet being fibrous and the annealed sheet coarsely 
granular. The first was not brittle, the second on 
very severe punishment broke with rectangular frac- 
ture. Professor Arnold thought it well to call atten- 
tion to this part of the paper. What he had stated 
was that the maximum crystallisation was coinci- 
dent with the recalescence point, but he could not 
fix that point, as it was over a wide range of 
temperature and had apparently two maxima. The 
author, in giving the change of a structure at 500 
deg. seemed to upset the AR, theory, but the 
samples were distorted by mechanical means. In 
any case the temperature comes close on AR., which 
is close to the crystallisation point of iron. Speak- 
ing ona question of nomenclature, Professor Arnold 
drew attention to the distinction he would make be- 
tween the terms grain and crystal. Mr. Andrews had 
made a drawing of large primary, secondary, and ter- 
tiary crystals, These terms referred only to size and 
not to formation. In the specimens shown there were 
large irregular primary crystalline grains and.secon- 
dary and tertiary groups of crystals. The tertiary 
crystals were some cubes, but scattered about were 
polygons and other shapes; he would supply a 
wins, § illustrating this part of his remarks to the 
Sp ma Turning to another subject, Pro- 
sede Saran said that some remarks Mr. Stead 
that he ve been construed into the statement 
ay ue had attained results which led him to believe 
in “alpha,” “beta,” and “‘gamma” iron. This had 

. na misconstruction. To prove the existence of 
the allotropic modifications, trimorphism must be 
haps microscopically, and until that were done 

¢ allotropic theory would not be accepted ; in any 
in” = the study were to be of use to practical men 
rath oe would have to be supported by the 

bond “oan tine, He would point out that in Mr. 
periments the same mechanical tests were 





obtained, in spite of three allotropic modifica- 
tions. 

Mr. Bleckly said that the specimens submitted 
appeared to have been galvanised, and he would 
throw out the suggestion that the crystallisation 
might be due to the acid bath. Professor Arnold, 
commenting on this, said that it was possible there 
might be a change due to the acid, but cold-rolled 
steel had been produced absolutely brittle. In 
Mr. Stead’s specimens, however, he did not think 
it possible that the change was due to the circum- 
stances the last speaker suggested. Mr. Snelus, 
remembering how zinc would work through iron, 
thought the point was one of importance. The 
President said this might be so, but reminded the 
meeting that thousands of sheets would stand cold 
rolling whilst others of apparently exactly the same 
construction would not do so. Mr. Snelus said 
that, in any case, they would likean analysis of the 
specimens. 

Professor Howe thought that the phenomenon of 
cleavage of 45 deg. must be developed in rolling. 
In that case the problem would be how to destroy 
this cleavage, and to effect this he suggested, as Mr. 
Stead had done, that the sheets should be rolled at 
an angle of 2 deg. or 3 deg. and sufficient passes 
should be made through the rolls to destroy 
the effects of each other. He thought that the 
result might be due to dust on the plates, or that 
by jets of air being passed across crystallisation 
would be set up which would interfere with the 
phenomenon noticed. He had had some conversa- 
tion with Mr. Stead, and was practically in accord- 
ance with his views. 

Mr. A. M’William agreed with the bulk of the 

per and desired to support the remarks which 

rofessor Arnold had made. Mr. Stead had ob- 
jected to the use of the word crystal, and had 
quoted Professor Bauerman in support of his use 
of the word ‘‘grain.” Professor Bauerman’s 
definition was, however, ideal, and he thought 
it would be necessary to recognise that these 
grains were more or less crystals. In making 
this definition it would be necessary to ob- 
serve the internal molecular structure, and neglect 
for this purpose the exterior faces. To be abso- 
lutely correct, however, the term ‘‘ crystalline 
grain” should be used. He dwelt on this, as it 
was necessary to be clear on a question of terms, 
and in this respect he would point out the confusion 
that might arise by the use of the term ‘‘ beta” iron. 
This was understood to be a flint-hard modification 
of iron ; he would ask why, then, should Mr. Stead 
apply it to soft iron? Again, in referring to hard 
iron, it was necessary to find out what was meant 
by the term. Some said that it was iron that would 
scratch glass, but he had been able to do that with 
ordinary iron, and to say, therefore, that one could 
scratch glass was not accurate enough. 

Professor Bauerman said that he was in accord- 
ance with previous speakers in regard to nomen- 
clature, thinking ordinary terms at present in use 
were quite sufficient for scientific purposes. There 
was a cynical saying attributed to investigators : 
‘* Here is something which we do not quite know 
what it is; call it bya new name.” As to what 
were and were not crystals, that depended on the 
internal structure, and the outside condition did 
not matter. 

Professor Roberts-Austen had made a great many 
experiments on the electro-deposition of iron, and 
he could get doubly-deposited iron of almost any 
hardness. 

The President here proposed a vote of thanks to 
Mr. Stead. 

The next paper read was Professor Arnold’s con- 
tribution on 


Tae Micro-CHEMISTRY OF CEMENTATION. 


This was an interesting contribution, and was 
accompanied by some very beautiful engravings of 
micro-sections. These we shall produce when we 
print the paper at a later date, together with the 
diagrams setting forth the results obtained by the 
author in his experiments. 

Professor Roberts-Austen was the first to take 
part in the discussion on this paper. The author 
had used the term ‘‘interpenetration,” having said 
that the fusion of carbon in the process of 
cementation presents two distinct varieties of 
this phenomenon. He had stated that he bor- 
rowed the term interpenetration from the speaker, 
Professor Roberts-Austen, who had employed it 
with reference to the important phenomena ob- 
served by him in connection with the diffusions of 





lead and gold. The term, the author thought, 
seemed to be very suitable ; free from objection on 
theoretical grounds, because it did not prejudge 
the exact nature of solid diffusion. Professor 
Roberts-Austen was afraid that it might be read 
into the author’s remarks that he, the speaker, 
considered that carbon did not diffuse; on the 
contrary, he had shown the curve of true 
diffusion. He did not agree with what had 
been said in the paper as to the two distinct 
varieties of penetration, as he thought the pene- 
tration of carbon into iron was made in different 
ways, but that was due to temperature; and it 
should be explained that the diffusion took place on 
physical grounds rather than from chemical reasons, 
and in this he was in accordance with the author. 

Mr. Greiner, of Seraing, bore testimony to the 
value of scientific experiments made by Osmond, 
Roberts-Austen, and those of a nature contained in 
the author’s papers. Science was gaining more and 
more footing in the making of steel ; practical men 
welcomed this, and were thankful for the assistance 
they received from those who had studied the sub- 
ject from a scientific standpoint, and so aided the 
progress which was made by the manufacturer. 

Professor Arnold, in replying, thought he was 
practically in agreement with Professor Roberts- 
Austen, and was convinced there were two varieties 
of penetration at different temperatures. With 
saturated steel and super-saturated steel placed 
— the carbon would go from one to the 
other. 


THe Action oF Meratioips on Cast Iron. 


A paper by Mr. Guy R. Johnson, of Emberville, 
Tennessee, on ‘‘ The Action of Metalloids on Cast 
Tron,” was next read. This we shall print in full 
at a future date. It was written with a view to 
throwing some light on what the author describes 
as ‘* The Vexed Question of the Chemistry versus 
the Physics of Cast Iron,” and was intended to form 
a guide for those ironfounders who had not esta- 
blishments sufficiently extensive to warrant the 
services of a highly-trained chemist. 

Professor Howe was the first speaker on this 
paper. He had made tests for the author in regard 
to ascertaining the hardness of certain specimens 
as affected by the presence of manganese. The 
author had stated that the presence of manganese 
was desirable in low silicon iron for making chill 
castings or castings requiring to be hard and strong 
up to 1 per cent. or over. As an illustration of 
this hardening effect, he referred to a sample of 
malleable iron containing over 2 per cent. man- 
ganese. This by fracture was a No. 1 and No. 2 
iron with silicon contents from 1.50 to 2 per cent., 
yet the chill pieces cast for the laboratory were so 
hard, unless special attention was paid to cooling 
them slowly, that they could not be drilled, although 
nothing in the analysis indicated this. Professor 
Howe had tested some of these pieces prepared and 
sent to him specially, and had found, as a result of 
four measurements on each of six scratches, or, in 
all, 24 measurements on each specimen, the follow- 
ing results. With a specimen containing 1.44 silicon 
and 3.68 manganese, when chilled at a red heat the 
maximum hardness was 3.51; when chilled at the 
blue heat it was 2.49; when unchilled it was 2.95. 
In the case of another sample containing 1.44 silicon 
and 0.88 manganese, when chilled at a red heat the 
maximum hardness was 3.18 ; when chilled at a blue 
heat it was 3.58; and unchilled was 4.75. The 
hardness was ascertained by taking the average of 
the scratches. Professor Howe regretted that no 
better way had been introduced of determining 
hardness than that now in use, and suggested that 
a good way would be to ascertain the weight of 
chips removed by a diamond. 

Mr. Snelus said that the Bs was a good 
resumé of foundry practice. e was glad to see 
that the author had emphasised the need of coke 
being free from sulphur. In the early days of 
Bessemer steel-making, iron had been melted in 
anairfurnace. Mr. Windsor Richards had then said 
that it would be well to try giving up the air furnace, 
and adopting the cupola in its place. It had been the 
speaker's duty to analyse the coke for sulphur, and he 
had come to the conclusion that it would be possible 
to melt iron in contact with coke, but it would 
take up sulphur unless the slag were kept very 
basic. Fairbairn had found that iron deteriorated 
after many meltings, and this was due to the iron 
taking up sulphur and phosphorus in the process. 
The slag should be kept basic, therefore ; but the 
question was as to the possibility of this in the 





































320 





ENGINEERING. 


[SeEer. 9, 1898. 








POLYPHASE TRAMWAY AT EVIAN-LES-BAINS, SAVOY. 


Tubina. S$ 


Lowes CALE 
72¢ = a ye 4 40 Ge % @ 80 em 





VERTICAL SCALa 
weno s+ ase sear aegaym 




















(For Description, see Page 314.) 


ES 


BOUVETTE 





















































cupola. Mr. Sandburg in his paper had practically 
said that the chemist’s occupation was gone in iron 
and steel- making; he was glad to see that the 
author of the present paper had reinstated him. 

Mr. Ainsworth said that undoubtedly sulphur 
could be taken up from the coke by iron, but it 
could also be taken up from the moulder’s com- 
position, a point which it was well to bear in 
mind. 

Professor Arnold said, undoubtedly there was a 
large amount of valuable information in the paper, 
but at the same time there were some sweeping 
statements that required confirmation ; the author 
had said, for instance, that phosphorous unquestion- 
ably has a tendency per se to convert graphitic car- 
bon into the combined state. The best proof of 
this, he said, was to be seen at furnaces making 
Thomas pig for conversion into steel ; such iron 
containing less than 1 per cent. silicon, .06 sulphur, 
and 0.2 per cent. or over in phosphorous, was 
almost always pure white and very brittle. Pro- 
fessor Arnold would like to ask the author’s 
opinion as to whether manganese might not pro- 
duce the whiteness in question, as Professor Bauer- 
min had pointed out. The author had also stated 
that as fine - looking No. 1 iron as had ever 
been produced proved on analysis to contain 
less than 1 per cent. of silicon, while irons that 
were apparently close-grained mill irons with less 
than 1 per cent. of silicon will contain over 3 per 
cent. In such cases, he said, sulphur is apt to be 
the element causing the closeness of grain 0.04 to 
0.05 per cent. of this element producing the effect ; 
the usual result is found ina deeply-pitted face. 
Professor Arnold would be glad if the author would 
lay proofs of this before the Institute. 

Mr. Harbord referred to the desirability of the 
question of carbon in iron being gone into more 
thoroughly. He had had samples submitted to 
him for testing, and the differences in the state of 
the carbon had been most marked in regard to the 
tensile strain that would be borne and the machin- 
ing of the material. A great deal of work was to be 
done on the condition of carbon in cast iron. 

Mr. Windsor Richards took exceptions to the 
statements made by the author as to the effect of 
phosphorus, the speaker holding that it did not 
convert the graphitic carbon into the combined 
state, as was stated in the paper. 

Mr. Hunt, of Chicago, said that the United 
States had been describe as the country of cast 
iron. This was doubtless due to the purity of the 
metal of the country which had enabled them to 
use with success car-wheels of cast iron ; as manu- 
facture had spread, however, greater selection had 
been needed. At one time they went by brand, 
and this was sufficient for commercial purposes, 
but now the chemist had to be called into requisi- 
tion. 

Mr. A. M’William said that in using gas coke in 
order to keep phosphorus low, it was necessary to 
have a basic slag. He agreed that phosphorus had 


little effect on the condition of carbon present. 

Mr. Sandburg, referring to Mr. Hunt’s remarks 
as to the use of cast-iron car-wheels, said he hoped 
they would at any rate not be used in Sweden. 


He 





Li 































Fig. 3. 


objected to their adoption for the same reason that | 
he opposed hard steel rails. It was a sacrifice of | 
safety to cheapness, although in the present day 
steel, he thought, was cheap enough. 
4:The President said it was possible to use sul- 
phurous coke if the iron were grey. It was worth 
pointing out that ladles had been lined with coke 
dust, and this to some extent, had recarburised the 
steel. 

This brought the discussion on Mr. Johnson’s 
paper to a close. 


Erosion OF STEEL Guns. 


At this point the King of Sweden, accompanied by 
the Crown Prince of Sweden and other members of 
the Royal Family, entered the Riddarhuset, having | 
expressed a desire to hear Professor Roberts-Austen’s 
paper on the action of explosives on the tubes of steel 
guns. His Majesty was welcomed. by an Address | 
delivered by the President, in which he thanked the 





King, on behalf of the members, for the honour 
conferred upon them by His Majesty in attending 
the meeting. He made reference to the King’s 
well-known interest in metallurgical science, and 
to the fact that he had been nominated an honorary 
member of the Institute, and concluded by thank- 
ing His Majesty for the courteous reception which 
had been given to members. The King, in reply- 
ing to the President’s remarks, said that he re- 
turned his most heartfelt thanks for the kind 
reception he had received on coming to poage 
in the proceedings. He regarded it as a signa 
honour that the Iron and Steel Institute of Great 
Britain should have elected him an_ honorary 
member. His Majesty heartily welcomed all those 
who had come over to visit his country, and in conelu- 
sion again thanked the members for the reception 
they had given him. 

bret Roberts-Austen then proceeded to read 


his paper on ‘The Action of the Projectile and of 
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Mr. E. P. Martin, who, in return proposed the 
health of His Majesty, King Oscar, in an excellent 
speech, which, it is needless to say, was received 
with enthusiasm by the members of the Institute, 
both on account of the speaker and the matter of 
the speech. And here it may be said that nothing 
could have been more successful than the manner 
in which Mr. Martin represented the Institute 
throughout the meeting. His manly and cha- 
racteristic method of speaking, always to the 
point, and without undue verbosity, being just 
such as the representatives of Great Britain 
would desire, while it was, moreover, fully appre- 
ciated by the outspoken Swedes, who are, above 
all, a manly race. The King next proposed 
the health of Her Majesty Queen Victoria, 
a toast, which, it is needless to say, was followed 
by our National Anthem. Members then proceeded 
to the terrace where coffee was served, and finally 
returned to Stockholm, accompanied by other 
steamers carrying parties who had come out to see 
the strangers and had brought bands of music by 
which they were serenaded on their way home. 
The shores of the lake were also illuminated with 
coloured fires, whilst fireworks were let off as the 
flotilla of boats passed. 

This brought the meeting to a conclusion so far as 
the proceedings at Stockholm were concerned ; there 
remained, however, a week of work, or perhaps, 
one should say of festivities, during which members 
were taken in two parties throughout the iron dis- 
tricts of the central part of Sweden, a large number 
of works of various kinds being visited. We must 
reserve our description of this part of the proceed- 
ings toa later date, but cannot even make brief 
mention of these excursions without expressing, on 
the part of all who took part in them, thanks for the 
generous hospitality shown on all sides. Special trains 
were run throughout, members being entertained 
by various companies and corporations until the 
time came for them to disperse to their homes. 
Perhaps never in the records of the meetings of tech- 
nica] societies has such lavish hospitality been 
shown as was experienced by the members of the 
Iron and Steel Institute during the recent Swedish 
Meeting. 





THE IRON ORE OF NORTHERN 
SWEDEN. 
(Continued from paye 301.) 

As previously stated, members of the Iron and 
Steel Institute, who visited the iron ore deposits of 
Swedish Lapland to the number of 12, started 
from Stockholm on August 12, and three days after 
were conducted over the workings at Gellivare. 
Under the guidance of Mr. Broms, Mr. Nilsposceus, 
and Mr. Dellwick they were conducted over the 
workings at Malinfilt, the central station for the 
generation of electric power being first visited. 

As already stated, the indicated horse-power de- 
veloped by the steam engines of this central station 
is 750. The engines are of the vertical inverted 
compound-condensing type and are four in number; 
one is 390 horse-power, the dynamo of which is 
driven direct from the crankshaft. There are 
three smaller sets of engines 120 horse-power each, 
which drive dynamos through belt gearing. The 
engines are all by the Atlas Company, of Stockholm, 
and the dynamos by Messrs. Siemens and Halske, of 
Berlin ; the boilers are of the ordinary cylindrical 
type. The current generated is of 250 or 500 volts, 
depending on the distance. There are 150 arc lamps 
and 500 glow lamps. The following motors are in- 
stalled in various parts: Four of 2 horse-power each 
for working fans and trunks, one of 5 horse-power for 
crushiny and one for hoisting, two of 50 horse-power 
for the mechanical work, and another for hoisting. 
There are also seven motors of 18 horse-power for 
hoisting, and one of 30 horse-power for hauling. 
There are two locomotives, one of 15 horse-power 
and one of 30 horse-power. In addition to this 
electricity is used for heating offices, &c. 

Plans and maps of the mines having been in- 
— at the oftices, the visitors proceeded to the 

ermeline Tunnel, which leads from the side of 
the mountain to the open east working of the mine 
of the same name. This tunnel is 430 metres long, 
and through it is laid a narrow-gauge line worked 
by electricity. It is also brilliantly illuminated by 
electric light, both incandescent and are lamps 
being used. The section is 5} metres broad and 


3 metres high, it is driven through gneiss and 
granite for 420 metres, when the ore is reached, 


and is a magnetite ore. This tunnel, it should be 
explained, will be extended to serve other mines, 
for which purposes branches will be led off in suit- 
able directions. The Baron Tunnel was next en- 
tered ; on this horse traction is used, electricity not 
yet being installed. At present this tunnel is 200 
metres long, but will be continued until it reaches 
a length of 800 metres. Later on a further exten- 
sion will be made to serve the Walkommen, and 
this will involve another 1500 metres; there will 
still be another tunnel to what is known as the 
Skane Mine, adding stil lanother 400 or 500 metres. 
It will be seen, therefore, that these tunnel works are 
of an extensive nature ; they are all driven through 
hard rock, apparently mostly granite. Hand-drill- 
ing is adopted, and dynamite is used as an explo- 
sive. The party next proceeded tothe Wilkommen, 
the right branch of which leads to what is known as 
the Tingvalle Kulle. 

The sorting-house of the mines was next visited. 
This is a large and imposing structure of wood 
placed at the end of a timber viaduct which carries 
the ore trucks on a level from the mountain side 
to the summit of the ore-sorting structure. Two 
purposes are served by this sorting operation. The 
material, as obtained from the mines, is not of 
uniform composition and quality, and it is also 
desirable to grade the ore according to size. For this 
purpose the ore trucks are run on to a railway on 
the roof of the structure and are then tipped on to 
a grid composed of rails which are about 6 in. 
apart and placed at a considerable angle. The large 
pieces which do not pass through the rails fall 
on to a platform below, and are there hand-picked 
and placed in trucks ; the smaller parts fall from the 
first grid to a second, the bars of which are from 1}in. 
to 2 in. apart, and are placed at a somewhat steeper 
angle than the first. The smaller lumps of ore from 
the grid above roll down the incline formed by these 
rails, being deposited on another platform, where 
they are also hand-picked, as in the case of the 
larger lumps, by skilled operators. The very small 
particles and dust which fall through the second 
grid and are caught in a hopper, fall into trucks 
provided for the purpose, and are thus carried 
away. It may be here stated that this dust is after- 
wards treated by a magnetic process of separation 
at the shipping port of Lulea. The extensive works 
established by the company for this purpose were 
subsequently visited by the party, and will be dealt 
with more fully later on in our description. 

In regard to the question of hand-drilling as 
against machine-drilling, the engineering authori- 
ties at Gellivare are of opinion that the former is 
as quick, and much cheaper, than the latter. Two 
men working together will drill 6 to 8 metres in a 
day of 10 hours, a {-in. drill being used. Borers 
work only one shift of 10 hours ; those who handle 
the ore, loaders and others, work eight hours, and 
three shifts are employed, so that the operations of 
loading and transporting arecarried on continuously, 
there being three shifts in the 24 hours, and only 
one shift a day of borers. The work is carried on 
both in summer and winter. Wages are by no 
means ‘as low as one might expect in these northern 
latitudes. Borers get 44 to 5 kfoners per day on 
iecework, whilst loaders can earn from 3} to 4 
roners, or even 44 kroners per day of eight hours; 
a kroner being roughly equivalent to 13d. No 
difficulty is found from cold in working in winter ; 
Malmberg is protected from the north, and the 
thermometer does not often go below zero Fahr. 
Gellivare, however, which is 4 or 5 miles away, 
is in a more exposed situation, and is, there- 
fore, subject to considerably lower temperature. 
In the power-house of the electric station before 
referred to the engines have surface condensers, 
the refrigerating water for which is cooled by being 
allowed to trickle through the air in the usual 
manner where water is scarce. This water is obtained 
from a small stream being pumped up to a pond. 
The latter is covered with boards, but the stream 
always runs, even in the coldest weather ; snow col- 
lecting on the boards keeps the pond from freezing ; 
it has only been on one or two occasions in ex- 
tremely hard weather that the condenser has been 
stopped working on account of frost. 

From the grading house the party went by rail 
to the working known as King Oscar’s Mine, which, 
like the others, is high up on the side of the moun- 
tain. It is an open working, the ore being taken out 
through an adit, as in the other cases, and being 
taken to the railway below by rope inclines. The 
plant here, as elsewhere, is of an excellent 


trucks, side-tipping with spring buffers, &. The 
light railway is also excellently laid ; rope haulage 
is by electric motor by Messrs. Siemens and Halske 
running at 870 revolutions, at 450 volts, and driving 
through belt and spur gearing. From the tunnel 
of this working a climb was made up the mountain 
side to inspect the mine from above. The latter is 
a big excavation of about 4000 or 5000 square 
metres in area, and averaging about 16 metres in 
depth. From the bottom of the present excavation 
to thetunnel there is about 16 metres more, that 
being the length of the shaft through which the 
ore is conveyed from the bottom of the working to 
the tunnel ; this gives a depth from the surface to 
the tunnel of about 52 metres. The area of the 
whole ore here proved is about 18,000 square 
metres. This ore is somewhat high in phosphorus, 
varying from 0.5 up to 1.5 per cent., and is, there- 
fore, suitable for basic purposes when mixed. Here 
visitors saw a number of heavy blasts, the side of 
the working being brought down in large masses, 
A timber shelter has been built, so that the explo- 
sions were seen at close quarters, the whole effect 
being very impressive. 

From here a walk over the mountain, and through 
a plantation of pine trees, was made to the lower 
Sophia Mine. This afforded one of the most pic- 
turesque features of the visit ; splendid views are 
obtained of the plain below and of the higher range 
of mountains seen in the far west distance, Kebne- 
kaise, the highest peak in Sweden, being seen 
through the clear air above the horizon. The lower 
Sophia Mine has just been commenced, the upper 
Sophia having been worked some time previously. 
Here also phosphoric ore is obtained ; but the 
working has not yet been carried far enough to 
judge how much ore there is, nor exactly what grade 
it will prove. The Uppland Mine was next visited ; 
it is very like the last-named in character. Another 
mine, which was reached through an open cutting 
was also inspected; and this brought the morning’s 
work to a conclusion, the party proceeding to the 
house of Mr. Bosceus, where they were most hos- 
pitably entertained at luncheon. 

In the afternoon a visit was made to the Her- 
tigen Mine, which in some respects was of greater 
interest than the others which had been visited, 
so far as English ironmasters are concerned. It is 
from this deposit that what is known as the “A” 
ore is obtained. This ore is suitable for the acid 
process of steel-making, although we believe that 
it is usual to employ it in admixture with other 
ores. It is guaranteed to contain less than 0.05 
of phosphorous. This, of course, is high for acid 
steel-making, but the richness of the ore in iron, 
67 to 69 per cent., must be remembered. As a 
matter of fact, in the parcels of ore that have been 
sent to England, the percentage of phosphorus has, 
asarule, been considerably below, in many cases 
very far below, that just specified. The highly 
phosphoric ores which are obtained from this 
abstract are shipped, we believe, entirely to Ger- 
many, where they are greatly valued on account 
of the high content of phosphorus in basic steel- 
making ; the slag from these ores is of great value 
for fertilising purposes. 

The party next proceeded on trucks through a 
tunnel to the Fredrika Mine, which is 60 metres 
below the surface, is 120 metres long, and 35 metres 
broad. Ore has been proved to 100 metres below 
the present working. ‘This was perhaps the most 
picturesque of all the mines visited ; the entrance, 
deep down into the pit, its rugged and precipitous 
sides and irregular formation, owing to a fault in 
the granite, being very impressive. Another tunnel 
will here be made 30 metres below the present 
working, or 90 metres deep inall. The ore here is 
from 69 to 70 per cent. of iron, whilst the phos- 
phorus does not exceed .05, but is, as a rule, very 
considerably below this. This ore goes chiefly to 
England, Messrs. Whitwell, of Stockton, taking 
large quantities. 

he party next proceeded by train to the Johan 
Mine, the ore from which is entirely different in 
character from that contained in the last-visited 
deposit. It is exceedingly high in phosphorus, 
and is, on that account, —— valuable be- 
cause it can be mixed with the less phosphoric 
ores of the Luxembourg district which, like our own 
Cleveland ores, though containing too much phos- 
phorus for the acid process, have not enough to 
make a rich phosphoric slag when used with a 
basic process, so as to afford a valuable fertiliser. 
The ore obtained from this working has over 3 per 








the deposit of which is from 20 to 35 metres broad, 


make. The ore is carried in well-made iron 


cent. of phosphorus, whilst the iron is 55 to 60 pet 
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——__—— 
cent. or higher. From the surface to the bottom 
of the working is 15 metres, whilst the tunnel is 
another 15 metres below this; this, of course, giving 
a shaft 15 metres high. 

Other workings were visited by the party during 
this long and somewhat arduous, though pleasant, 
day’s excursion, and ultimately the visitors returned 
to Gellivare under the guidance of their kind and 
ever-thoughtful host, Mr. Otto Broms. 


(Zo be continued.) 


SOME REMARKABLE CASES OF 
CORROSION. 

We publish on page 328 and on the present page 
reproductions of photographs representing the extra- 
ordinary corrosion of the ironwork of a bridge which 
carried Washington-street, Boston, over the tracks 
of the Boston and Albany Railway. The original 
photographs were taken for Mr. William Jackson, 
the city engineer of Boston, in June last year, so 
that the bridge having been erected in 1871, it 
proved to be completely worn out at the end of 
a life of 26 years only. The lower portion only of 
the girders has been attacked in the extraordinary 
fashion shown, this selective action being due to the 
fact that these parts were below the roadway and side- 
walk which confined the exhaust gases and steam 
poured out of the funnels of the locomotives passing 
under the bridge. The blast in an American locomo- 
tive is ordinarily much more intense than is usual in 
this country, with the result that the exhaust seems 
to have acted as a regular sand-blast, stripping off the 
paint and exposing the metal below to the chemical 
action of the acids contained in the exhaust gases. 

















summer time being the best. 
year moisture is liable to condense on the metal work, 
and thus interfere with proper adhesion of the paint. 
This tendency to condensation may be 


the paint. 


of the painter’s brush. 








LOCOMOTIVE FOR THE JAPANESE 
RAILWAYS. 


WE illustrate on 


Imperial Japanese Railways. 


General Dimensions : 


Gauge ... ae 3 ft. 6in. 
Fuel... Es os ... Japanese bituminous coal 
Weight in working order ... 78,6 
»>  ondrivers ... — 52,350 ,, 
Wheelbase, driving 7 ft. 
rigid fees 
we total 20 ft. 10 in. 
Cylinders : 
Diameter of cylinders 16 in. 
Stroke of pistons... ne an 
Horizontal thickness of 
pistons fai 8 we 54,, 
Diameter of piston-rods 24 


one? . 
Cast-iron rings 


Kind of piston packin 
Jerome metallic 


»»  piston-rod packing 








Fic. 7. 


As originally erected, the web-plates, through which 
such enormous holes are shown in Figs. 2 to 6, were 
tin, thick, and were, as was usual at the date when 
the bridge was constructed, of wrought iron. The 
corrosion, however, proved so rapid that some years 
back the bridge was strengthened by transferring 
all the weight of the carriage-way on to new 
girders, so that thenceforward the old ones carried 
part of the sidewalks only. It is interesting to note 
that, as ——— erected, a light girder was used 
to support the outer ends of the beams carrying the 
footpaths, and that the steam being able to get away 
from these latter girders fairly enull , they proved on 
examination to be much less seriously corroded than 
the inner main girders carrying the roadway ; being, 
in fact, protected in a fairly satisfactory way by the 
which was frequently renewed over the whole 
— So far as the inner girders were concerned, 

Owever, the painting, though done at regular inter- 
vals, proved quite ineffective. 
hese very striking examples of corrosion have 
te as a text for an essay on ‘‘ Painting,” con- 
yew by Professor Alvan H. Sabin to The 
‘ ylechnic, a journal issued by the students of 
Pree tnmtelacr Polytechnic Institute of Troy, N.Y. 
en essor Sabin insists on the necessity of thoroughly 

Caning all steel by pickling the sand - blast, or 
tome equivalent method if the best results are to 
> serve in the use of paint. He points out 

0 A electro-platinz, enamelling, and the like, the 
ob ome is taken to have the surfaces treated 
eather yclean. Also, as far as possible, favourable 

er conditions should be chosen for painter’s work, 





Size of steam ports... 14 in. by 1} in. 
ae eee ni 1g, ess 
os WESOOS 4, 02 Ae lin. 


Valves: 
Kind of slide valves... a 
Greatest travel of slide valves 


Outside lap of slide valves... i . 
Inside ‘a F 0 in. line and line 


Lead of valves in full gear... Cas wm +9, 

Kind of valve stem packing Jerome metallic 
Wheels, dc. : 

Diameter of driving wheels 


American balanced 
54 in. 


outside of tyre... ne 54 in. 
Material of driving wheels : 

centres sas — Cast iron 
Tyre held by... - Shrinkage 


Driving box material Steeled cast iron 
Diameter and length of 
driving journals ... ve 
Diameter and length of 
main crankpin journals 
(Cambria steel, Coffin (a , 
process) ... ae ... 4} in. in dia. by 4} in. 
Diameter and length of 
side rod crankpin journals 


7 in. in dia. by 8 in. 


(Cambria steel, Coffin Ri oucak ne 
process) ... ofa ... 3%in. in dia. by 39 in. 
Engine truck, kind ... 4-wheel swing bolster 
journals 44 in. diam, by 8 in. 


Diameter of engine truck : 
wheels cep Rane en ae _  26in. 
Kind of engine truck wheels Sectional, steel - tyred 
stroke centre, 3-in. 
tyre. 


At other periods of the 


aggravated by 
the addition of benzine or similar volatile medium to 
The rapid evaporation of such bodies cools 
down the surrounding iron, and if the hygrometric 
state of the air is at all near the dew point, moisture 
may be condensed on the cooled surfaces in advance 


page 321 a passenger locomotive 
recently completed the Schenectady Locomotive 
Works, of Schenectady, New York State, for the 
The engine has four- 
coupled wheels, and a four-wheeled truck forward. 
Detailed particulars are given in the subjoined Table : 





Boiler : 
Style... ica er ... Extended wagon top. 
Outside diameter of first dots 
ring ... a: si swe 52 in. 
Working pressure... 160 lb. 


Material of barrel and out- 
side of firebox... on 

Thickness of plates in barrel 
and outside of firebox 


Carnegie steel. 


fe in., § in., J, in., 
and 4 in. 
... Butt joint, sextuple 
riveted with welt strip 
inside and outside. 
Double-riveted. 


Horizontal seams 


Circumferential seams 


Firebox, length 78 in. 
“ width 298 ,, 
Firebox, depth F. 55 in., B. 48 in. 
m material .. Copper 


a plates, thickness... Sides, 4 in. ; back, 4 in. ; 
oe eens bele eet, 
gin. to $in. below tubes 

waterspace Front, 4 in.;_ sides, 
24 in. ; back, 3 in. to 

4 in. at crown 
its »» crown stay-\ Radial stays, 1 in. in 
ing ... a ae ante diameter 

Firebox stay bolts ... ... }§in. soft rolled copper 

Tubes, material ...  Solid-drawn brass 


” ” 


», number of § 
», diameter .. re 1} in. 
», length over  tube- 
sheets as oe <a 11 ft. 
Heating surface, tubes 980.17 sq. ft. 
pa firebox 93.5 sq. ft. 
$0 total 1073.67 ,, 
Grate ... ; ; 16.04 ,, 
» style Rocking with drop 
plate 
Ashpan, style Sectional, dampers, 
front only 
Exhaust pipes Single high 
is nozzles 3} in., 4 in., and 
Z 4} in. in diameter 
Smoke stack, inside dia- : 
meter a ae eis 14 in. 
Smoke stack, top above rail 12 ft. 1 in. 


Two Sellers’ injectors, 
Class ‘‘N,” improved 
of 1837, No. 8. 


Boiler supplied by ... 


Tender. 
Weight, empty he 25,750 Ib. 
Wheels, number of ... 6 
a diameter aa 36 in. 
Journals, diameter and 
length ms ...44 in. in diameter by 8 in, 
Wheelbase ; ae 10 ft. 2 in. 
Tender frame... ... Steel plate and channel 
Water capacity 2100 U.S. gallons 
Coal capacity... oad ree 3 tons 
Total Shstihene of engine 
and tender ... is nes 40 ft. 0 in. 
Total length of engine and 
tender oe af De 48 5.165, 


Engine provided with : 

Two Coales 2}-in. safety valves, encased Pop.» 
one with relief. Detroit (1 quart) double- 
sight feed lubricator. One ‘‘ Furness’ 
lubricator on each steam chest. Smith’s 
automatic vacuum brake on all drivers 
and on tender. Spring buffers on front of 
engine and rear of tender, also between 
engine and tender. Three Crosby 5-in. 
brass bell chime whistle. Ashcroft steam 
gauge. Three head lights, with 8-in. bull’s- 
eye lens. 


’ 








GERMAN Coal Exports.—The exports of coal from Ger- 


many in the first half of this year amounted to 6,452,712 
tons, as com 
ing period of 1897, and 5,363,221 tons in the correspond- 
ing period of 1896. 


red with 5,524,912 tons in the correspond- 





Tue SipertaN Raitway.—The completion of the 


Siberian Railway, will undoubtedly work far greater 
changes in the world’s commercial and industrial life, 
than is yet 
passes —— vast 
thinly popu ] u 1 
tracts of great natural wealth, minerals, fertile soil, vast 
forests, &c., and with a rapidly mee oa 

The present annual production of grain in Si 
mated at 160,000,000 pood, which with the present popu- 
lation will leave a considerable margin for export. 
however, perhaps more in the direction of mining and 
other industries, that Siberia will make her future im- 


realised. It certainly at places 
istricts of but poor resources and 
ated, but it will also open out immense 


enerall 


population. 
beria is esti- 


It is, 


rtance felt. The undoubted wealth of minerals has 
itherto been but sparingly exploited, and the principal 
attention has been confined to gold and silver. The new 


railway will, however, bring coal and iron into promin- 
ence, and by the preliminary examination undertaken 
along the line coal has been found in 54 places, cop’ 
40 places, gold in 20 places, iron in 15 places, in 

to silver, lead, graphite, &c. 


r in 
dition 
Salt has already for several 
ears been an important article in Siberia and willno doubt 

me much more so. The immigration into Siberia 


is increasing at a great rate; from 1860 to 1890 only about 
300,000 persons emigrated to Siberia, from 1890 to 1895 
the total amounted to 425,000 persons, and for the year 
1896 alone to no less than 199,000 persons, 
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SAND-PUMPING DREDGER 


“ALEXANDER BARMINSKY”; 













































































RUSSIAN GOVERNMENT, 














CONS(RUCTED BY THE SHIPBUILDING AND ENGINEERING COMPANY “WERF CONRAD,” OF HAARLEM, HOLLAND. 
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Tue s.s. Alexander Barminsky, which we illustrate 
above and also on the opposite page, was built during 
last summer, to the order of the Imperial Russian 
Government, by the Shipbuilding and Engineering Com- 
pany ‘‘ Werf Conrad,” of Haarlem (Holland), for various 
services in connection with dredging operations on the 
River Dnieper, near Cherson. The following were 
amongst the requirements of the specification: ‘‘1. Asa 
sand-pump doolgur to take sand from the river bed, ata 
maximum depth of 35 ft., and to deliver the same either 
into barges lying alongside, or on to the shore by means 
of a system of floating pipes, up to a total length of 
1300 ft. and a height of 26 ft. above the level of the 
water. 2. As a tender to a bucket dredger the 
vessel is to receive the spoil into her own hull and 
to pump it from there to the same distance and 
height. 3. As a barge-unloading machine she has 
to empty barges lying alongside of her hull and 
to pump their contents to the shore. Finally, the 
vessel is to be oo as a screw tug steamer.” 
During a very complete series of trials, held in 


the presence of two eminent Russian engineers, | 


Messrs. Wosnesensky and Nadporofsky, the chief 
engineer of the Commission for the Creation of Com- 
mercial Ports annexed to the Ministry of Ways of 
Communication, and chief engineer of the Dredging 
Operations of the Dnieper Regulation Works, sent in 
commission for the reception of the vessel, the Alex- 
ander Barminsky proved herself very successful in 
every respect and performed her various duties in a 
very satisfactory manner. 

Working on a bank of fine blue sand mixed with 
shells, the mean time taken to fill a barge of 250 tons 
capacity was only 25 minutes; the pump, however, 
raised practically about 50 per cent. more material, of 
which a considerable quantity was washed overboard, 
owing to its fineness of grain and the great velocity 
of the jet pouring into the barge. Nineteen minutes 
sufficed for emptying similar Sakon, pumping their 
contents to the full distance and height, as already 
given from the specification, the barges containing the 
































The barges 


same material as at the preceding test. 
were well emptied, although passed only once under 


the suction pipe. After these trials it was an easy 
matter to receive the spoil of the bucket dredger 
olaced alongside, and to deal with the quantity raised 
y its buckets and delivered into the vessel, the 
quantity delivered from the dredger’s shoot being 
450 tons per hour. 

After these trials the vessel was cleared of all pipes 
at her sides and on the deck, and got ready for her speed 
trials at the North Sea. During the runs along the 
measured mile the speed proved to be 12 knots, with 
|a coal consumption of 450 lb. per hour. The vessel’s 
| towing capabilities were put to practical test during 
| her voyage out from the builders’ works to Odessa, 
| by two of the barges built at the same time by the 
| Conrad Works to work with the Alexander Barminsky. 
| Owing to heavy weather and head winds from Gib- 
raltar to Odessa, the voyage touk in all 37 days’ steam- 
|ing; but it may be mentioned that the distance from 
| Ymuiden to Cape Finisterre was covered in the re- 
markably short time of six days only. 

The Alexander Barminsky is a vessel 140 ft. long, 
with 33 ft. beam and 13 ft. depth; her maximum 
draught in working condition is 8 ft. Accommodation 
for crew and officers is provided forward, the after- 
part being arranged for the use of the engineer in 
charge of the works. Electric light and steam-heating 
apparatus are fitted throughout. There are two sets of 
triple-compound surface-condensing engines of 450 
horse-power collectively, steam being supplied by one 
main boiler at 150 lb. pressure, and a Salar iler 
for the lighting and heating of the ship. The vessel 
is rigged with two-pole masts carrying fore and aft 
sails, and with her comely shape and handsome fittings 
she is a very fine specimen of modern dredger-building. 








Tue Frencu Navy.—The French ironclad Jena, which 
has been building for some time past at Brest, has just 





been launched. 

















Tur Stantey BoucuEr CaLcuLaTor. — The Boucher 
pocket calculator is an old friend and constant companion 
to many engineers, and with its aid we have ourselves 
made a series of quite elaborate calculations whilst travel- 
ling in a railway train. As originally put on the English 
market, however, the movable hand was liable to get ver, 
loose. Mr. W. F. Stanley, of the Great Turnstile, Hol- 
born, corrected this by fitting a spring on the spindle 
operating this hand. The gentle friction thus introduced 
proved a most valuable improvement, greatly facilitating 
the use of the instrument. Nevertheless, as with other 
slide rules, there is some trouble in fixing the position of 
the decimal point. To avoid this, Mr. Stanley has now 
added a supplemental hand at the back of the instrument 
which recor automatically the number of times the dial 
has under the fixed index in a + or — direction, 
and thus enables the user to determine at once the proper 
place to fix the decimal point in his result. The instru- 
ment is very accurately divided and centred, which we 
have found is not always the case with some of the cheap 
Swiss-made instruments now on the market. 





THe Late Dr. Joun Horkinson.—At a special meet- 
ing of the Council of the Institution of Electrical Engi- 
neers, held August 31, the following resolution was 
passed unanimously: ‘‘ That the Council of the Institu- 
tion of Electrical Engineers do hereby place on record 
this expression of their sincere sorow and deep regret for 
the great and irreparable loss sustained by the Institution 
through the untimely and calamitous death of Dr. John 
Hopkinson, F.R.S., Past-President of the Institution of 
Electrical Engineers, Major commanding the Corps of 
Electrical Engineers, Royal Engineers (Volunteers), and 
Professor of in King’s College, 
London.” It was further decided that, subject to it 
being consonant with the wishes of the family, the 
rn Bho of the Council should attend the funeral as re- 
presentatives of the Institution. Owing to the sudden 
alteration in the arrangements for the interment, however, 
it was impossible for them to carry out their intention; 
but Professor Ewing, Member of Council, who was in 
Switzerland at the time, was accessible by telegra bh, an 
was, therefore, able officially to represent the a 
tion, and in its name to lay a wreath of flowers upon the 
grave of his former colleague. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 1. 

THERE is a pronounced upward movement through- 
out the iron trade. Large sales and contracts for 
future delivery have been made in all lines. Bessemer 
»ig has led the way, and prices have hardened. Steel 
Fillets have followed, and prices have advanced to the 
equivalent of 17.50 dols. to 18 dols. at tide water. 
Wire rods have advanced under heavy selling. Pipe 
and tube contracts are large, and prices for early de- 
liveries are still further fractionally advancing. This 
improvement is extending itself to bars, sheets, 
plates, and structural material. A very large amount 
of business has been opened up among iron and steel 
consumers, and should a general placing of orders set 
in, there will be such a hardening of prices as will lead 
to an advance in billets, rods, and Bessemer on one 
hand, and sheets, plates, shapes, pipes, and merchant 
steel on the other. There is no such anxiety to secure 
orders now as even a month ago, because most mills 
are over-sold, and a heavy autumn trade is generally 
regarded as assured. Excellent reports come from 
Western centres. The export trade in Southern pig 
is becoming larger and more regular. Contracts for the 
ere:tion of manufacturing plants are quite numerous. 
Much machinery is being put in in all industries, 
and overtime is being made in many plants. Still 
there is no danger of a sudden advance in prices. 
Engineering requirements are multiplying. Locomo- 
tive works are now crowding production beyond all 
previous limits. There are 54 new mills building, 
which, when in operation, will increase the produc- 
tion of tinplate and black-plate about 22 per cent. 
There is a proposition to unite all the tinplate mills, 
but no immediate action is probable, because of the 
rush of capital into this industry. Pig-iron produc- 
tion is likely to increase to 220,000 tons per week, 
that being estimated as the normal requirements. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The forenoon session of the 
pig-iron warrant market last Thursday was fairly brisk, 
some 15,000 tons of iron being dealt in. Scotch iron was 
unchanged in price. Other 15,000 tons changed hands in 
the afternoon, and prices were very firm, Scotch gaining 
4d. and Cleveland 14d. per ton. The tone of the market 
was firmer than it was in the forenoon. At the close the 
settlement prices were: Scotch iron, 47s. 3d. pe 
Cleveland, 42s. 9d.; Cumberland and Middlesbrough hema- 
tite iron, respectively, 52s. 104d. and 52s. 14d. r 
ton. At the forenoon meeting of Friday’s market 
about 10,000 tons of iron were dealt in. The tone was 
dull, and at the close Scotch fell back 4d. per ton, and 
Cleveland 1d. per ton. In the afternoon about other 
10,000 tons were operated in, and Scotch iron declined 
another 4d. per ton. The settlement prices at the close 
were—47s. 14d. per ton, 42s. 94d., 52s. 104d., and 52s, per 
ton. Again, the turnover on Monday forenoon was 
somewhat about 10,060 tons. The tone was very firm, 
however, and at the close Scotch iron showed a gain 
of 1d., and Cleveland 5d. per ton. The sales in the 
afternoon were about the same as in the forenoon, and 
Scotch fell 1d. and Cleveland 4d. per ton ; and the settle- 
ment prices were—47s. 14d., 42s. 74d., 523. 104d., and 
52s. wed ton. ‘Tuesday’s forenoon sales again amounted 


to about 10,000 tons, and the close was firm, in 
Seotch up ld. per ton, Cleveland advancing 4d. 
per ton. In the afternoon about other 10,000 tons 


changed hands, and the tone was rather shy. Scotch 
and Cumberland hematite iron’ gained other 14d. 
and Cleveland 2d. per ton. The closing settlement 
prices were 47s. 44d., 42s. 9d., 53s. and 52s. per ton. 
At the forenoon session of the pig-iron market to-day 
about 15,000 tons were dealt in. Prices were very firm, 
especially for Scotch and Cumberland hematite iron, which 
were said to be scarce. There were advances ranging 
from 3d. to 54d. per ton ; much of the gain was lost in the 
afternoon, when the sales amounted to about 10,000 tons. 
The settlement prices were—47s. 6d., 42s. 9d., 53s. 3d., 
and 52s. 6d. per ton. The ee are the current 
quotations for No. 1 makers’ iron: Clyde, 52s. 6d. per 
ton; Gartsherrie and Calder, 53s.; Summerlee and 
Coltness, out of the market—all the foregoing shipped 
at Glasgow; Glengarnuck (shipped at Ardrossan), 
52s. 6d. ; Shotts (shipped at Leith), 52s. 9d.; Carron 
(shipped at Grangemouth), 53s. per ton. Makers, as a 
rule, are holding out for higher figures; last Friday west 
coast hematite warrants c'osed at 52s. 104d. per ton; 
but the usual quotation is from 53s. to 54s. per ton. 
Makers continue to be, very busy. The furnaces in 
blast at present number 75, as compared with 79 
at this time last year. During the week four ordinary 
furnaces at Carron and one at Dalmellington have 
been put out of blast. Six furnaces are making 
basic iron, 28 are making ordinary iron, and 41 are 
working on hematite iron ore. The shipments of pig 
iron last week from all Scotch ports amounted to 4 

tons, against 3396 tons in the corresponding week of last 
year. They included 250 tons for the United States, 
225 tons for India, 650 tons for Australia, 155 tons for 
Italy, 400 tons for Germany, 163 tons for Holland, 


110 tons for Belgium, 125 tons for Spain and Portugal ; 
smaller quantities for other countries; and 1769 tons 
coastwise. The stock of pig iron in Messrs. Connal and Co.’s 
warrant stores stood at 325,899 tons yesterday afternoon, 
against 326,720 tons yesterday week, thus showing a re- 
duction for the past week amounting to 821 tons, 


r ton;/C 





Finished Iron aud Stecl.—There is a fair amount of 
business doing in finished iron, and steel continues to be 
very active. 

Glasgow Copper Market.—There was nothing done last 
Thursday forenoon, and the price was unaltered. One 
lot changed hands in the afternoon, when the prices rose 
5s. per ton. At the morning meeting of the market on 
Friday, 100 tons of copper were sold, and the price gave 
way 2s. 6d. per ton. ‘The market was idle in the after- 
noon, when prices recovered to the extent of 1s. 3d. per 
ton. One lot changed hands on Monday forenoon, and 
the price rose 1s. 3d. per ton. In the afternoon the 
market was idle and unchanged. Yesterday forenoon 50 
tons were sold, and the price gave way ls. 3d. per ton. 
the market was idle and unchanged in theafternoon. At 
to-day’s forenoon market some 50 tons of copper changed 
hands, and the price rose 1s. 3d. per ton. In the after- 
noon the market was idle and unchanged. 


Grangemouth Dock Extension.--The Caledonian Rail” 
way Company have acquired the ground that belonged to 
the Grangemouth Iron Company, in view of the new 
Grangemouth dock scheme. It amounts to some 10 acres. 


Phenix Tube Works, Dalmarnock.—The extensive addi- 
tions to the Phenix Tube Works, Dalmarnock-road, 
Glasgow, for the manufacture of solid-drawn tubes, are 
fast approaching completion. 


Messrs. John Wilson and Son, Tube Manufacturers.— 
A Glasgow paper says that it is understood that negotia- 
tions are almost completed for the amalgamation of the 
businesses of Messrs. John Wilson and Son, tube manu- 
facturers, Govan, and the Union Tube Works, Coatbridge. 
It is stated that the capital of the combined concerns 
will be 170,000/., half of which will be in 5 per cent. pre- 
ferred shares and half in ordinary shares. The profits 
earned are believed to be sufficient to pay the preference 
dividend, and leave a margin sufficient to pay 10 per 
cent. on the ordinary shares. The amalgamation will be 
a set-off against that of Messrs. A. and J. Stewart and 
Menzies, Limited. 


The Late Mr. James Brown, C.E.—A Montreal corre- 
spondent states that Mr. James Brown, C.E., has died 
at Amherst, Nova Scotia. He wasa native of Aberdeen, 
and went to Nova Scotia in 1876, where for some time he 
filled the position of manager of the Londonderry mines 
in that leur. He subsequently held responsible posts 
on the Intercolonial Railway and the Canadian Pacific 
Railway. He has left a widow, who is a sister to Lord 
Belhaven, of Scotland, and one unmarried daughter. 


New Shipbuilding Contracts.—An order to construct 
one of the largest steamers ever built in Dundee has been 
received by the Caledon Shipbuilding and Engineering 
ompany, Limited. She is for a firm of shipowners 
whose headquarters are in Liverpool and London, and 
will be used in the cargo and cattle trade. Accommo- 
dation will be provided for about 20 to 24 first-class 
passengers. She will measure 425 ft. by 50 ft. by 
31 ft. 6 in., and her displacement will be between 
12,000 and 13,000 tons. — The Dundee Shipbuilding 
Company, Limited, have secured an order for two 
cattle-carrying steamers for Brazilian owners. They 
will be 170 ft. in length. — The Galloway Saloon 
Steam Packet Company have ordered a new pleasure 
steamer for their Firth of Forth cruisings. The contract 
has been taken by Messrs. Scott and Sons, Kinghorn, 
who are at present building a steamer for the same com- 
pany. The new vessel is to be ready by June of next 
year. 

The New Millbrae Bridge.—The new bridge at Mill- 
brae, Langside, which is to connect the two sides of the 
River Cart—the town’ with the county of Renfrew—is 
fast nearing completion. The memorial stone was laid 
in the east parapet this day week by ex-Bailie McFarlan. 
The bridge, which replaces the ancient structure of only 
12 ft. wide, is being constructed immediately to the west, 
and is 50 ft. in width. It is being erected at the cost of 
the County Council of Renfrew and the Corporation of 
Glasgow. The Renfrewshire authorities were at first 
anxious to have only a bridge 30 ft. wide, but Mr. Whyte, 
City Master of Works, pointed out the rapidity with 
which the population in the district was increasing, and 
urged that the bridge should be made 50 ft. wide. The 
Renfrewshire authorities ultimately concurred, and agreed 
to contribute 1300/. of the 4500/. which the new bridge is 
tocost. It is built of Locherbriggs stone, with ringheads, 
springers, and parapet of grey granite. and the inside arch 
of white rock. The waterway is 51 ft. wide, and the span 
of the bridge is 50 ft. The abutments are to be surmounted 
by ornamental railings in extension of the parapet. 


Railway Extension.—Mr. Best, contractor for the 
Ballachulish branch, began operations at Connel Ferry, 
and this section of the work included the mason work 
for the viaduct over the Falls of Lora, which will be a 

ket edition of, and next to the Forth Bridge, the 
ongest span in the world. It will be of immense con- 
venience to pedestrians, and also to cyclists, provided 
that the County Council can come to terms with the 
Callander and Oban Railway Company. At present the 
Fl charge is 6d. and 2d. respectively, for cycle and 
rider. 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 

Moulders’ Wages at Shefield.—On Saturday last the 
moulders of Sheffield, numbering between 700 and 800, 
gave their employers a week’s notice to cease work. It 
may be remembered that the men asked for an advance of 
2s. per week, and the employers agreed to give it to them 
by two instalments, on condition that the restrictions 
with regard to overtime and apprentices were modified. 








The men insisted on the advance absolutely, and not 
having received any reply from their employers, they 
gave notice as stated, to expire on Saturday next. We 
understand that a meeting of the employers has been 
called for Thursday, at which some decision will pro- 
bably be arrived at. 


Engineers’ Wages at Leeds and Hull.—For some 
months past there has been considerable dissatisfaction in 
the engineering trade in Hull with regard to payment to 
those engaged on night-shifts. A few weeks agothe men 
applied for an advance of 2s. per week upon time rates, 
and for night work they asked for the rate of time and-a. 
half. The employers refused these terms, but as a result 
of negotiations between the masters and the men the 
following terms of payment have been agreed upon; For 
night work, time and 30 per cent.—14} hours’ pay for 
11 hours’ work ; and 1s. a week advance on day rates, the 
latter to take effect as from the first pay-day in October, 
The engineers at Leeds have refused the demand of their 
men for an advance of 2s. per week, on the ground that 
it was altogether premature and impracticable, especially 
having regard to the serious losses occasioned to the em. 
ployers during the recent seven months’ strike, and the 
unremunerative old contracts upon which they are still 
engaged. 

Staveley Coal and Iron Company.—The directors of this 
company state that the net profit on last year’s working 
is 57,4217. 16s. 8d. Out of this they recommend a divi- 
dend of 4/. 5s. per 1001. share, 601. paid, and carry for- 
ward 12,262/. 13s. 11d. The company hope soon to begin 
working a new field of coal acquired in 1896. 


Tron and Steel.—Although comparatively little business 
is being done this week in the iron market on account of 
the Doncaster races, makers are very fully employed, and 
there is no difficulty in disposing of their output. . 
cause of the high rates ruling for raw material and fuel, 
there have been further advances in prices this month, 
particularly on bar iron. The quotations now are: 
West coast hematites, 61s. 6d. to 623. 6d. ; east coast 
ditto, 603. to 61s. ; Lincolnshire No. 3 foundry, 46s. to 
46s. 6d. ; forge ditto, 43s. 6d. to 44s. ; Derbyshire No. 3 
foundry, 47s. to 47s. 6d. ; forge ditto, 43s. to 43s, Gd. ; bars, 
61. 6s. to 61. 7s. 6d. ; sheets, 7/. to 7/. 10s. Steel makers 
report that they are being kept well employed, as there 
is a well sustained demand for all kinds of steel. In the 
lighter industries business is quick, as it usually is at this 
period. Manufacturers of cutlery and plated goods are 
engaged preparing novelties for next season, and travellers 
will soon start on their journeys. The most persevering 
efforts are being made to cheapen the cost of produacin 
cutlery, forks, and spoons, and other goods in large an 
constant demand. mples are being shown round of 
table cutlery of all steel, made by machinery. A bar of 
steel is placed in the machine, and with a single crush, 
the blade, bolster, and handle are formed complete. Itis 
afterwards ground and polished by machinery. One ma- 
chine will turn out 5000 knives per dayat a very low cost. 
The machines, it is stated, can * used for the manufac- 
turers of all kinds of cutlery, tools, sheep shears, and 
other goods having a cutting edge. The makers of engi- 
neers’ tools are still well employed both on home and 
foreign account. 

The Coal and Coke Trades.—No notable change has 
taken place in the condition of the coal trade of South 
Yorkshire during the past week. All the steam-coal pits 
continue working at full pressure, and are maintaining a 
very large output. So far the settlement of the Welsh 
dispute has had no effect on the trade, and as it may 
be some weeks before the South Wales pits get fully to 
work, the exceptional demand is likely to be maintained. 
The house-coal trade is comparatively quiet, though 
London is still taking above the average for the season. 
The coke trade is still very brisk. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was & 
fairly large attendance on Change here, but the market 

was rather dull, and the amount of business transac 
was not large. Buyers, after their recent pretty heavy 
transactions, were rather backward, but as large quan- 
tities of pig are still understood to be required on foreign 
account, more business is expected as the shippin 
season approaches its close. o. 3 g.m.b. Clevelan 
pig iron changed hands at 42s. 3d. for early f.o.b. de- 
livery. That price was generally quoted, and it was 
reported that some sellers were willing to accept it for 
delivery to the end of the year. On the other hand, 
there were makers who were not disposed to quote 
No. 3 below 42s. 6d. Middlesbrough warrants opened 
at 42s. 7d., and closed 42s. 9d. cash buyers. No. 1 
Cleveland pig was 43s. 6d.; No. 4 foundry, 418.5 
and grey forge, 393. 3d. to 393, 6d. [ast coast 
hematite pig iron was in pretty good request, and about 
52s. 6d. was the figure for early delivery of Nos. 1, 2, 
and 3. Spanish ore was quiet but steady. Rubio was 
14s. ex-ship Tees and _ freights. Bilbao- Middlesbrough 
were put at 5s. 74d. There was practically no alteration 
in the market to-day. Sellers of Middlesbrough hema- 
tite warrants made their appearance at 52s. 9d. cash. 
Shipments of pig iron so far this month are good, 4 
they promise to continue so, for large quantities are stil 
required by Continental consumers. A most satisfactory 
feature of the market is that the home consumption 0 
ig iron is very extensive ; and, in fact, the production 
ing well taken up. Makers’ stocks of No. 3 are omy 

small, 


Manufactured Iron and Steel.—Great activity “ 
continues in the finished iron and steel branches, 4m 
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though they change slowly, are moving in the 
right direction. Almost every department presents a 
very busy appearance. | Common iron bars are now 
ii. 103.5 Pest rs, 6/.; iron ship-plates, 5/. 17s. 6d.; iron 

© es, 5. 128. 6d. to 5l. 15s.; steel ship-plates, 
f --6d.; and steel ship-angles, 5/. 17s. 6d.—all less 
the usual 24 per cent. discount for cash. Heavy sections 
of steel rails are about 4/. 12s. 6d. net at works. 

Coal and Coke.—The coal trade is rather irregular 
Collieries have full work, and are thus not get to accept 
the lower prices that are expected to rule. Coke is 
steady, the comand both for home use and for shipment 
being good. Prices are firm. 

Cleveland Miners’ Wages.—A deputation from the 
Cleveland miners waited on the mineowners yesterday, 
and asked for an advance in wages. The employers 

inted out that the improvement in trade had been of 
short duration, and expressed the opinion that the opera- 
tives had been in rather too great a hurry to make the 
request. They suggested that the question be adjourned, 
and this was agreed to. 


pr ices, 








NOTES FROM THE SOUTH-WEST. 

Cardiff—With_the close at length of the great coal 
strike in South Wales, there is more coal coming to hand 
for shipment; but the supply is still much below the 
demand. The best steam coal has made lds. to 15s. 6d. 

r ton; but the market is still unsettled. The best 
nae coal has been quoted at 15s. to 16s. per ton. Now 
that coal supplies are in assured, there will be a 
marked revival in South Wales industries. 


Swansea and Mumbles Railway.—The directors have 
decided to order two new locomotives of an improved 
type. It is also proposed to remodel the Rutland-street 
station. 

Water Supply of Barry.—The Barry District Council 
has decided to engage the services of Mr. J. Mansergh, 
consulting water engineer to the Birmingham Corpora- 
tion, in connection with the future water supply of the 
town. 

Salisbury Plain.—A Parliamentary paper shows that 
the War Department has purchased 32,055 acres on 
Salisbury Plain at a cost cf 396,576. Of this, 93,411. 
was paid to the Chanvellor of the Exchequer on account 
of his property at Netheravon. A further sum of 79,5820. 
is to be expended upon uncompleted purchases of property 
covering an area of 6156 acres. 


Keyham Basin.—The superintending engineer at Devon- 

rt having reported that the north wall of Keyham 
Basin is in a defective condition, the Lords of the 
Admiralty have decided to make provision in next 
year’s estimates for reconstructing it. 


The Great Western and the Channel Islands.—The Great 
Western Railway Company’s Channel Islands service this 
summer has been successful as regards both ngers 
and goods. The inauguration of the day trips has lead to 
a great increase in the number of passengers. 


The ‘* Ocean” and the ‘‘ Implacable.”—Messrs. Charles 
Cammell and Company, Limited, and Messrs. Vickers, 
Sons, and Maxim, have now delivered nearly all the 
armour-plates ordered for the Ocean. The armour of this 
vessel will cost 156,820/. The Implacable isa larger ship, 
but her armour will only cost 140,0007. The difference 
will be due to the manner in which the armour of the Im- 
placable is to be distributed about the ship. 


The ‘‘ Belleisle.”—The Belleisle, turret ship, is to be 
surveyed by the dockyard officials at Devonport; and if 
her hull is in sound condition, she will be re-boilered. 
The Belleisle was formerly the Payki-Sherreef, and was 
built for the Turkish Government, from whom she was 
_ in 1878 by the British Admiralty for 267,179V. 

he was built at Samuda’s Yard, at Poplar, and was engined 
by Messrs. Maudslay, Sons, and Field. Although since her 

urchase over 50,000/. has been expended in maintaining 
er efficiency, she has not been a profitable bargain, as 
beyond two commissions as guardship at Kingstown, she 
seen no service. She has four 12-in. muzzle-loading 
ins, mounted in a central battery, six 6-pounder quick- 
rers, and several machine guns and torpedo tubes. In 
theevent of the Admiralty gprs. to re-boiler her, the 
work will not be carried out until next year, as no pro- 
vision has been made for it in this year’s estimates. As 
re-boilering will necessitate extensive structural altera- 
tions and repairs, her refit will cost about 25,000/. 


The Ebbw Vale Works.—It has been arranged that Mr. 
J. M. Whele, the newly-appointed manager of the Ebbw 
Vale Iron, Steel, and 1 Company, Limited, shall 
remain at the Barrow-in-Furness Steel Works to the end 
of the present year. He will commence his duties at 
Ebbw Vale in January, 1899. Mr. Whele has held the 
Position of general manager to the Barrow Company for 
the past seven years. He recommended his directors, 
after a visit to American iron and steel works, to put 
down a new Bessemer plant capable of dealing with a 
st oa tonnage of metal at a smaller cost for labour than 


re. The result h i i 
entertained, sult has fully realised the expectations 


The ‘‘ Diadem.”—The Diadem, cruiser, has completed 
a ~ hours’ trial at three-fourths her full power. She ran 
. ar as Finisterre, and had smooth water in the Bay of 
: me She leaves again on Wednesday for a full-power 
moet At starting, the draught of water was 25 ft. for- 
bay ta 27 ft. 6 in. aft, and there were 270 Ib. of steam 
2687 ‘boilers, with a vacuum of 27 in. starboard and 
indicated here eel Sn ee 1054, and the total 

“power w 7 i i 
speed of 19:3 kg as 12,791, which gave the ship a 





MISCELLANEA. 


TuHE longest telephone line in Europe will be the one 
now under consideration between Berlin, Brussels, and 
Paris. There will be double lines, and 5-millimetre 
ee wires will be used throughout. The 
istance is about 620 miles. 


_ At the Gyllenfors waterfall at Vestoo, Sweden, a new | d 


important industrial centre is likely to spring up. Of 
new industrial installations there are in process of erec- 
tion a large rubber factory, a large factory for belting, and 
new glass works. In all probability a new railway will be 
built to the spot. 


Some experiments recently made on the Louisville and 
Nashville Railway, by Professor F. C. Wagner, with a 
dynamometer car, showed the frictional resistance of a 
train weighing over 600 tons, to be about 6.2 Ib. per ton, 
when the speed was 12.9 miles per hour. This figure was 
that observed on the straight ; when running on a curve of 
880 ft. radius the resistance was about 14 Ib, per ton 
more, 


A City ordinance has been issued in Chicago, requiring 
the street railroads to equip all their cars with fenders. 
This action has been taken owing to the number of 
people struck by the cars. Between December 1 last and 
August 18 the figures show that 619 persons were thus 
struck, of whom 62 died from their injuries. Most of 
the accidents happened to children between four and 
thirteen years of age. 


It is a well-known fact that the use of steam ferries has 
become very general in Denmark, where they are not 
only employed within the country, but also in the traffic 
between Denmark and Sweden, both on the Elsinore- 
Helsenborg and the Copenhagen- Malmo route. The 
system will, no doubt, be shortly further extended, inas- 
much as negotiations are proceeding for the establish- 
ment of steam-ferry connection, between Gijedser, in 
Denmark, and Warnemiinde, in Germany, and between 
Trelleborg, in Sweden, and Sassnitz, in the island of 
Riigen. 


The following programme has been approved for the 
trials of the Perseus, cruiser, which was recently delivered 
at Sheerness Dockyard from the contractors : September 
7, adjust compasses and proceed to the Nore ; September 
8, proceed on 30 hours’ coal-consumption trial, returning 
to Sheerness Harbour on completion ; ae 79 10, 
sweep tubes and adjust machinery ; September 12, eight 
hours’ natural-draught trial ; September 14, four hours’ 
forced-draught trial, and deep-water, anchor, and steer- 
ing-engine trials ; September 15, gun-mounting trials and 
circle-turning, stopping, and starting trials. The engines 
of the Perseus will be required to indicate 5000 horse- 

wer under natural draught, and 7000 horse-power under 

orced draught. 


Transition curves have been used to but a limited 
extent in these islands, and probably many railway sur- 
veyors have never seen one run. Naturally such curves 
are of the greatest benefit in rough country where sharp 
curves cannot be avoided at any reasonable cost. The 
Ballachulish extension of the Oban and Callender Rail- 
way is a line of this type, and accordingly Mr. J. Robinson, 
M.I.C.E., has made repeated use of transition curves 
there. The method followed is described in detail in a 
communication by that gentleman to the Minutes of the 
Proceedings of the Institution of Civil Engineers. The 
curve al by Mr. Robinson is of a hybrid type, the shift 
and starting point being calcula’ as for a curve of 
uniformly varying curvature, whilst the curve itself is 
run as a cubic parabola. The two curves do not differ 
much from each other, but whilst the former can be run 
entirely with the theodolite, the latter must be laid down 
by means of offsets. 


Experiments with compressed air in tamping ballast 
underneath sleepers are now in p' on some of the 
American lines, and the results so far are said to be 
highly favourable. The method followed is to clear 
away the ballast from the end of the sleeper, raise the 
latter to the proper level, and then blow the gravel, or 
other ballast, underneath it. A Roots blower is used, 
and the apparatus consists of a funnel or hopper having 
a bent spout, which is passed under the tie. A nozzle 
from the blower is led into this spout. The blower 
when in use is clamped to the rail, and driven by one 
or two men. It can be removed in 7 seconds. The 
material used is screenings which have d through 
a #-in. mesh. The plant is recommended only for sur- 
facing work, where the track does not require raising 
more than 14 in., and in such circumstances is said to 
be very economical as compared with hand work. 


One of the most striking features of the late Spanish- 
American war was the cruise of the U.S. battleshi 
Oregon, which left San Francisco on March 19, 
through the Straits of Magellan on April 17, and finally 
reached Key West on April 26. The boilers of the Oregon 
are of the ordinary type, four in number, 15 ft. in dia- 
meter and 18 ft. long. They are double-ended, there 
being four furnaces at each end. On leaving San Fran- 
cisco there were 1500 tons of coal on board. Three boilers 
were used in making the run to Calloa, which was reached 
in 16 days, 900 tons of coal being expended on the 
run. Half way to Calloa a fire was discovered in 
one of the bunkers, which had in it some 65 to 70 
tons of coal at the time. This was dug out, the 
men working in 10-minute shifts, four hours’ steady 
work being needed to get at the point of inflamma- 
tion. This was, however, successfully accomplished, 
and no further trouble was experienced. At Callao the 
engines were thoroughly overhauled, it being necessary to 
replace one of the crosshead slippers, which was badly 





scored, a job which took 24 hours to get all right. Some 
leaky tubes were found shortly after leaving Callao, 
which were successfully stopped, and the ship reached 
Key West in excellent trim after a run of 14,706 knots, 
in the course of which 4155 tons of coal were consumed. 


Bids were opened August 23 at the U.S. Navy Depart- 
ment for building 12 torpedo-boats and 16 to o-boat 
estroyers, authorised by Congress on May 4 last. No 
bids were to be considered which proposed to guarantee a 
speed of less than 28 knots for face rain and less than 
26 knots for boats. The cost of each destroyer is to be 
not more than 295,000 dols., and of each boat not more 
than 170,000 dols. While the words “about 400 tons 
displacement” and “‘ about 150 tons displacement” were 
intended to allow some latitude, bids upon vessels of less 
displacement than the figures indicated were not to be 
considered, nor bids for torpedo-boat destroyers of more 
than 435 tons trial displacement, nor for torpedo-boats of 
more than 150 tons trial displacement. Twenty-two bids 
were opened. The highest price for one destroyer of 
29.5 knots was 292,000 dols., and the lowest for one of 
28 knots 282,500 dols. The lowest price for one 29-knot 
destroyer was 284,000 dols. For torpedo-boats 161,000 
dols. was bid for one of 29.5 knots, and 160,000 dols. each 
for four, and the highest price was 168,000 dols. for one of 
28 knots, or 161,000 dols. each for four. The lowest prices 
offered were by William R. Trig, of Richmond, Va., 
ranging for a boat of 150 tons, 28 knots, from 160,000 dols. 
for one to 119,750 dols. each for four. He also bid down 
to 233,000 dols. for each of five destroyers, but did not 
give size or speed. 


In a paper read by M. Lallement before the Belgian 
Gas Association, he gave the following as the leading 
rinciples on which the success of gas stoves depends: 
he main thing is a good burner. The mixture of air 
with the gas accelerates the combustion, and thus enables 
higher temperatures to be attained, and the mixture 
should be as thorough as possible. The air should be 
about five times the gas ; seven or eight timesdoesnot make 
a very great difference. There should be means for regu- 
lating the supply of air and the outflow of products in 
accordance with the pressure of the gas. The mixer-tube 
should be tangential to the circle of the burner ring ; 
then all the jets have the same height. The burner 
ring has a larger section than the mixer-tube ; the 
then expands, and an intimate admixture is Seucenah ier 
this. The flames should be as as short as possible ; other- 
wise they are cooled by the air ; and to burn the required 
quantity they must besutliciently thick. Small burnerrings, 
wide jets, and small velocities tend towards the best results; 
the flames, when short and thick, have their zones well 
defined. The flames should not, however, be so short as 
not to reach the vessel heated ; and this should be struck 
by the flames at right —. so as to prolong the contact 
between it and the products of combustion, and also to 
keep these products hot, so that they may completely 
burn away. Flames striking on a slant tend to incom- 
lete combustion, with production of aldehydes and of 
smells, Small flames give a higher efficiency than 
large ones. There must be enough air about the flames 
to finish the combustion at once ; so that there should be 
a sufficiently ample space between the burners and the 
object to be heated. ‘The apparatus should be sufficiently 
tall to reduce the effect of outside draughts upon the 
flames. The products of combustion should not be let 
away until their heat has been utilised as much as pos- 
sible by hot plates, &c. 








Dreect-Actine StkaAM Pump: Erratum.—In our de- 
scription on page 262 of the ingenious new pump recently 
introduced by Messrs. Lee, Howl, and Co., of Tipton, we 
inadvertently described it as a — ” pump, whereas, 
as the drawings show, it is a single pump. We regret 
the error and have pleasure in making this correction. 





PERSONAL.—Messrs. Jeremiah Head and Son, of 47, 
Victoria-street, Westminster, have been appointed con- 
sultin 5 amg to the Alberta Irrigation Com ny, of 
37, Old Jewry, and of Lethbridge in Western Cente. 
This will involve annual visits to that locality, and 
periodic reports upon the extensive irrigation works now 
in progress, 





French Commerce.—The value of the imports into 
France in the first seven months of this year was 
108,804,080/., as compared with 89,876,760/., in the cor- 
responding period of 1897. The value of the exports from 
France in the first seven months of this year was 
78,181,000., as compared with 83,694,440/. in the corres- 
ponding period of 1897. 





Water Suppiy tn SHANGHAI.—Water works have been 
completed at Shanghai. Mr. Christianson, of New 
York, who has just returned from China, where he 
superintended the erection of the works, says that 
several other similar plants will be put down. He 
also states that the Chinese will be in the market for 
large quantities of American machinery this year. 





Mexican Raitway.—Twenty years since, Mexico had 
only 263 miles of railway. It was not until 1880 that 
railway connection was established with the United 
States by a trunk line from El Paso to Mexico. Now 
Mexico has almost 7000 miles of railway. The existing 
lines still form, however, only the skeleton of the system 
which is required for the development of the country. 
Some of the Mexican railways are upon a 4-ft. 84-in. 
gauge, others are upon a 3-ft. gauge. 
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SOME REMARKABLE CASES OF CORROSION. 


(For Description, see Page 323.) 
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THE TRADES CONGRESS. 


Tue ‘‘ Labour Parliament” of the United King- 
dom just held at Bristol, will become historical in 
connection with the catastrophe of the burning of 
the Colston Hall, in which the Trades Congress 
was held, in the early morning of the fourth day of 
its sittings. But for this incident; the thirty- 
first Congress will scarcely be remembered as a 
remarkable gathering in the sense of distinguishing 
it from the general run of the Congresses which 
preceded it. But it was an important gathering in 
point of numbers, representation, and perhaps the 
general character of thedelegates. There were 416 
delegates, representing 188 societies, and an aggre- 
gate of, approximately, 1,200,000 members. The 
character of the gathering may be described as 
youthful in comparison with the earlier Congresses, 
for nearly nine-tenths of the delegates were young 
men, comparatively speaking, scarcely 40 of the 
whole being what is called ‘‘old unionists,” only 
three or four having been present at Congresses 
prior to 1876. Among the visitors were two who 
had attended these gatherings from the first, Mr. 
Henry Slatter, J.P., and Mr. George Howell, who 
was the first Secretary of the Parliamentary Com- 
mittee. The youthful character of the Congréss 
will account for the general vigour which character- 
ised the proceedings, and also for the nature of 
some of the resolutions which were passed. The 
three chief characteristics perhaps were vigour, 
earnestness, and confidence—ail of which usually 
accompany early manhood. There was one other 
feature which was distinguishable, namely, a 
higher level of education. ‘The Board School has 
been doing its work, and directly or indirectly the 
effects are already seen in the language, address, 
and general style of labour delegates. But there 
is less of caution and prudence, generally the out- 
come of experience. The young are impatient, 
and this quality was shown in some of the proceed- 
ings of the Trades Congress of last week. 

The first serious business of the Congress is the 
presentation of the Parliamentary Committee’s Re- 
port, and the discussion thereon. This year’s report 
was meagre in the extreme, for it was not able to 
point to a single Bill which had gone further than 
its first stage. It was a barren session for labour 
from every standpoint, for the Labour members 
did not score a run. Some attribute this utter 
failure to the character of the House of Commons 
—that is, its political complexion ; others to the 
rules of procedure by which the House is governed. 
But those are not insuperable difficulties if a mem- 
ber has a good case, and is earnest and persistent, 
diligent, and discriminating in his efforts to carry a 
measure. But very violent measures, ill-drafted 
Bills, and general attacks upon opponents are not 
calculated to insure success, by whomsoever pro- 
moted, and least of all when promoted by Labour 
members. The opening speech of the President 
on the second day was regarded as able but far 
advanced, rather tinged with militant Socialism. 
But the President’s speech is always regarded as 
personal to himself, and. not necessarily in any way 
committing the Congress. 

In all the earlier Congresses the Report of the 
Parliamentary Committee ended with a programme 
of work for the next Session of Parliament. In 


6|later years the practice has varied. This year the 


Committee separated their report from their pro- 
gramme, the latter being presented in the shape of 
a series of 13 resolutions, all of which were printed 
on the agenda as the first business, together with 
amendments thereto proposed by the trades. It is 
not possible, nor needful, to discuss all the resolu- 
tions. We shall indicate the character of most, 
and accentuate the more important. The Com- 
mittee’s programme included proposals for the 





amendment of the laws of conspiracy ; reform of the 
jury laws; the amendment of the poor laws as 
regards temporary relief; of the Truck Acts; elec- 
toral reform on a radical basis ; taxation of ground 
values ; extension of the Factory Acts; and of the 
facilities for banking trade union funds in the Post 
Office Savings Banks ; extension of the Compensa- 
tion Act to all workers, to which the gas workers 
moved to introduce a Bill for that purpose. The 
Fair Wages Resolution of the House of Com- 
mons was discussed, and the Government were 
condemned for not carrying it out in all cases, and 
it was proposed to pledge all candidates to support 
that resolution. Payment of members was voted 
unanimously, and also a vote on International Trade 
Unionism, and one on Co-operation and Trade 
Unionism. 

The one resolution of all others which shows to 
what extent the Congress has been captured by the 
Socialists was the 12th, for a ‘‘ general eight-hours’ 
working day.” This resolution was put forward by 
the Parliamentary Committee, and was carried 
almost without debate. It proposes that the 
‘‘working hours in all trades and occupations ” 
shall ‘‘ be limited to eight per day ;” no candidate 
for Paliament or local bodies to be supported unless 
pledged to the general eight-hour working day, the 
committee to draft a Bill on the lines of the resolu- 
tions to be submitted to Parliament. The oppo- 
nents of Parliamentary enactment felt it useless to 
oppose the resolution, and it was allowed simply to 
drift through. This one fact alone shows how 
feeble many of the delegates are in comparison with 
the ‘‘old guard.” The latter would have made a 
stand-up fight again and again rather than ‘let 
judgment go by default." Now the Congress and 
its committee are pledged to the hilt to oppose all 
men who will not pledge themselves to support an 
Kight-Hours’ Bill for all trades and occupations. 
If the delegates honestly adhere to this resolution 
we shall see some shifting of the scenes at the next 
general election. But presumably the delegates 
and their constituents will find some easy way out 
of the difficulties which are sure to arise by some 
elastic conscience clause to be interpreted at will, 
in each constituency where a contest takes place. 
Thus far the Parliamentary Committee went in 
their series of resolutions as a programme. 

The resolutions from the trades numbered 73, 
besides the several amendments to many of the 
resolutions. Many of these resolutions were on 
the same lines, and consequently the Standing 
Orders Committee had to group them and often to 
boil them down into one consolidated resolution. 
The first seven had reference to ‘‘ Fair Wages” 
and ‘*Trade Union Rates of Wages,” one of 
which referred to the printing and binding of the 
Bible on sweating lines. Of course, all those 
resolutions and similar ones were carried mostly 
unanimously. Resolutions followed on compensa- 
tion for injuries, Shop Hours Bill, hours in bake- 
houses, and in places of refreshment. Some 
amendments were proposed to the Standing Orders, 
and then came the Mines Eight-Hours’ Bill, which 
was carried almost without debate by reason of the 
fact that a general resolution had been previously 
carried. Then came a protest from the paper- 
makers against the use of foreign-made paper, and 
of forced labour in our colonies. Resolutions were 
proposed dealing with foreign competition and de- 
manding protection, but the Congress could not 
quite swallow this proposal. There were also reso- 
lutions on the Merchandise Marks Bills, both of 
which had the sympathy of the Congress. 

When Wednesday night was reached, the next 
subject on the paper was Federation, about a dozen 
proposals being before the Congress, and four 
elaborate schemes. The whole of the resolutions 
were sent to the Standing Orders Committee to be 
boiled down, consolidated, or to get a general re- 
solution on the whole subject. This was done and 
a resolution was prepared. But alas! when the 
delegates assembled on the Thursday morning the 
noble hall was in ruins. There was little heart for 
work in the delegates, and the question which was 
expected to be in debate the whole day was soon 
disposed of, and the Congress adjourned. The 
purport of the resolution carried was that a special 
Congress be convened not later than January 1, 
1899, to consider the question, and that the Parlia- 
mentary Committee’s draft scheme be sent out to 
the societies with the notices for their considera- 
tion. The Congress is to be held in Manchester, 
and delegation thereto is to be on the same lines as 
to the annual congress, both as respects qualifica> 
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tion of delegates, fees, and other matters. There 
was a relief in the minds of some as regards the 
Federation proposals, and the destruction of the 
hall was perhaps the ineans of preventing a great 
split over Federation. The young welcome it ; the 
other men fight shy of it. Now at least some well- 
devised scheme will have to be prepared. 

On Friday the delegates reassembled in the 
‘* Lesser Hall,” which was full by 10 o'clock. 
Perhaps the men came together more for a pleasant 
function than for business, but the first put them 
in good humour and they stayed on to work. Very 
handsome presents were made to the American dele- 
gates, and then resolution after resolution was swiftly 
carried—as regards one man driving two carts, 
carriage inspection, co-operation, victimising rail- 
way employés, post office employés, watermen, 
accidents at docks, &c. Then came a resolution on 
mining royalties, and one on railway nationalisa- 
tion. But bracketed between these two was one 
handing over the Congress ‘‘ to the working class 
Socialist parties,” declaring that ‘‘ the land and the 
means of production, distribution, and exchange 
should be held as common property,” and that the 
Congress should give such measures moral and 
financial support. This Socialist resolution was, 
after a short debate, carried first by a show of 
hands, and then by voting card—by the latter 
there were 708,000 for, and 410,000 against. There 
was something like consternation when the figures 
were announced. It was a surprise to a great 
number of the delegates. One of the American 
delegates asked, ‘‘ What is the meaning of this?” 
‘*Why,” he said, ‘‘it isa thoroughly Socialistic reso- 
lution, and is not in accord with the principles of 
trade unionism.” But, there it stands by a vast 
majority as the expression of the organised workers. 
Youthful enthusiasm has triumphed over caution 
and experience—on paper. But for a century or 
two the older policy will prevail, and then a new 
panacea will arise. 

The remaining resolutions were quickly disposed 
of, only a few remaining over for the last day, 
Saturday, on which day there was to be a large 
trades’ procession and a great meeting or series of 
meetings. The other resolutions comprised educa- 
tion, engineers’ disputes, boiler inspection and regis- 
tration, steaming in factory sheds, the Particulars 
clause, child labour, &c. On the whole the pro- 
ceedings were very orderly, and the points were 
discussed, if not always calmly yet good-temperedly, 
and generally the delegates were amenable to the 
call of the chairman or his bell. The President is 
young, was prompt and vigorous in his action, and 
quick to discover a weak point. In watching the 
Congress the visitor would have felt that there was 
more hard common sense in the assembly, than 
enthusiasm and Utopian dreaming about a millen- 
nium of a distant future. On three points, however, 
the delegates seem to have lost touch with common 
sense—the eight hours; the capture of the land, the 
means of production, distribution, and exchange as 
common property ; and the federation of the trades. 
On these matters there was a delightful innocence, a 
child-like simplicity. The mere fact of having 
carried resolutions in their favour by Congress 
means to them something very near realisation. It 
is only for the Parliamentary Committee to frame a 
Bill, and that their constituencies shall instruct 
their members to vote for it, and the thing is done; 
that is, the delegates think it will bedone. But it 
is a tall order, and its realisation is so distant that 
the youngest man at Congress will have to leave to 
his offspring as their legacy, the aspirations for 
the realisation of the Congress’ ideal ; and if with 
such legacy there are no more substantial effects, his 

osterity will find that the struggle forexistenceis not 
essened, but has become intensified in the interval. 








THE BRITISH ASSOCIATION. 

Tue British Association for the Advancement of 
Science is holding its sixty-eighth annual meeting 
in the city of Bristol. This is the third time within 
the annals of the Association that it has gathered in 
the ancient capital of the west. The first Bristol 
meeting took place in 1836, when the Marquis of 
Lansdowne was president. Twenty-nine years 
later Sir John Hawkshaw presided over the second 
meeting in this city ; and now, after another period 
of 23 years, Sir William Crookes, F.R.S., occupies 
the presidential chair at the year’s chief popular 
scientific congress. At the time of writing it is 
impossible to speak of the ultimate success of the 
meeting, but to judge by the appearance of the 








reception-room on Wednesday afternoon, there will 
bea more than average attendance for a city such 
as Bristol, which is not a centre of a_thickly- 
peopled district such as Manchester, Liverpool, 
or Leeds. Moreover, the President this year is 
not closely identified with the locality, in the same 
manner as Professor Roscoe was at Manchester or 
Sir William Armstrong at Liverpool. Local pres- 
tige has always a large influence on the attendance. 
One important element, however, promises to be 
favourable. Of course there may be a thunder- 
storm, anda break-up of the weather at any instant, 
but the meeting is opening as we write under 
conditions little short of tropical. Those who left 
London in a hot and stifling fog on Wednesday 
arrived at Bristol under a blazing sun, with a tem- 
perature that is seldom experienced well into Sep- 
tember. Ninesections will sit this meeting. Pro- 
fessor Ayrton presides in A, Mathematics and 
Physics ; Professor Japp in B, Chemistry ; Dr. J. 
Bonsor in E, Economics and Statistics; and Sir 
John Wolfe-Barry in G, Mechanical Science. 
We shall, of course, deal with the proceedings 
in the sections that more nearly interest our 
readers, according to precedent. The first general 
business of a British Association Congress is a 
meeting of the general committee to receive the 
report of the council, a matter upon which the 
average member is profoundly indifferent ; in fact, 
there is hardly a more loosely connected body than 
the British Association. This is presided over by 
the passing-away President—a sort of burnt-out 
volcano in the popular estimation—who reflects a 
sunset glory later in the day when he resigns the 
chair in favour of his successor at the general meet- 
ing of the evening. It appears from the trea- 
surer’s statement that the receipts for the past 
year were 46251. 18s. 2d., of which 1703. 3s. 8d, 
remains as a balance in hand. 

In the evening Sir William Crookes delivered his 
presidential address in the People’s Palace. What 
he described as his ‘‘chief subject,” was the 
very practical one of food supply. He acknow- 
ledged that many of the facts he put forward 
were of an ‘‘alarmist order;” but, he con- 
tinued, ‘‘they are founded on stubborn facts,” 
and showed ‘‘ that England and all civilised nations 
stand in deadly peril of not having enough-to eat.” 
This is, indeed, ‘‘depressing,” as Sir William 
Crookes said, and perhaps a little worse; but, it 
must be confessed, there is no outward sign of such 
a state of affairs coming about at present. It is, 
however, the province of the man of science and 
philosopher to tell us those truths which do not 
make themselves manifest to our outward senses. 
Taking Bristol as an example, the President pointed 
out that the imports of grain into the city amount 
to 25,000,000 bushels per annum. The consump- 
tion of wheat per unit of the population is over 6 
bushels per annum, so that taking our population 
at 40,000,000, we require no less than 240,000,000 
bushels of wheat a year. We grow but one- 
quarter of our total consumption. Those perspicuous 
members who were able, in spite of the heat, to 
follow the address so far, were prepared for the 
‘national granaries ” question to follow, with the 
usual references to the stocks held in April and 
the stocks held after harvest ; but if it was hoped 
that the address would give a clear pronounce- 
ment on the value of the policy, such hope was 
doomed to be destroyed, the President contenting 
himself with suggesting that to increase the acreage 
of wheat-producing land was a ‘‘ more hopeful” 
resource than storage in nationai granaries. To 
grow our needed 240 million bushels would require 
8,250,000 acres of good wheat-growing land, or 
nearly 13,000 square miles. That is about one- 
fourth the size of England. That, as the address 
states, is too much to expect under ordinary eco- 
nomic conditions ; and, indeed, there is the case of 
barley, oats, and other grain to be considered. 
Much of the land on which these are grown is not 
suited to wheat. These and other considerations 
lead Sir William Crookes to the conclusion that 
‘*a permanently higher price of wheat is a calamity 
that ere long must be faced;” and, ‘‘the bread 
eaters of the whole world share the perilous pro- 
spect.” As, moreover, the bread eaters of the whole 
world have an augmentation in a geometrical ratio, 
‘*it is clear we are confronted with a colossal pro- 
blem that must tax the wits of the wisest.” It is 
to be hoped that they will not be overtaxed. 

We have not either time or space to go into 
details of the figures put forward by the President 
of the Association. Generally he states that we 


have been largely dependent on the United States 
for our wheat supply, and the United States have 
been using up their virgin soil at a tremendous rate 
which cannot last. Moreover, the United States 
are yearly adding so many units to the wheat-eaters 
of the world, that they will soon have likewise to 
be fed from without. Russia also has been export- 
ing so lavishly that ‘‘the excess is merely pro. 
visional and precarious,” and the consumption of 
bread in Russia ‘‘has been reduced to danger 
point.” In Siberia the conditions are unfavour- 
able to wheat growing, in Canada “ peform. 
ance has lagged behind promise,” ‘ climatic con- 
ditions” limit Australia, New Zealand finds fruir 
and dairy-farming more profitable ; in Austro. 
Hungary exports have practically ceased by 
reason of the advancement of consumption ; in 
Roumania the wheat area is not likely to exceed 
home requirements ; France has nothing to spare; 
Germany is a gigantic importer; the prospec- 
tive supply from Argentina and Uruguay has 
been greatly overrated, and the climatic vicissi- 
tudes in the south frustrate in a few days, years of 
systematised energy; besides which there are 
locusts. South Africa is an importer ; and in regard 
to central parts, wheat culture fails where the 
banana ripens. North Africa exports a mere trifle, 
and even this is on the decline, in Egypt cotton 
ousts grain; Algeria and Tunis produce wine rather 
than wheat. The wheat average in India is de- 
clining, and seven-eighths of the harvest is needed 
for the not overfed native population. 

In short, turn where we will, there is little hope 
for the wheat-eating civilised man in the near 
future. ‘‘ Thedetails of the impending catastrophe 
no one can predict, but its general direction is 
obvious enough.” At the best we can only last 
out until 1931, although how the world is to con- 
tinue eating bread until that date is not apparent 
on a hasty perusal of the figures quoted by the 
address, supposing even we accept their bearing. 
But at this point, the President, like a skilful 
novelist, having brought his audience to the verge 
of despair at the prospect of impending starvation 
in 30 years or so, raises hope again in their breasts. 
It is the chemist who is to be the good magician. 
Section B isto save the situation. Wheat demands 
nitrogen. All other conditions exist in the soil ; 
nitrogen is mainly of atmospheric origin, and is 
rendered ‘‘ fixed” by a slow and precarious process 
which requires a combination of rare meteorolo- 
gical and geographical conditions. We can get 
some nitrogen from coal, but it is ‘‘ not of much 
significance.” Guano is near exhaustion, rota- 
tion of crops is good but not sufficient, whilst 
not sufficient is known of ‘ microbe cultiva- 
tion” to depend upon it. Where then is the 
needful nitrogen to be found? The answer will 
be obvious to those who remember past dis- 
cussions of this nature; it is in ‘‘the treasure 
locked up in the sewage and drainage of our 
towns.” ‘‘We.are content,” the address says, ‘‘to 
hurry down our drains and watercourses into the 
sea fixed nitrogen to the value of no less than 
sixteen millions sterling per annum. This un- 
speakable waste continues, and no effective and 
universal method is yet contrived of converting 
sewage into corn.” As a plain economic fact, 
we fear the unspeakable waste will continue 
until the impending exhaustion of foreign wheat 
supplies becomes a present fact. It will take 
a considerable rise in the price of bread to 
make the average Briton submit to the inconve- 
fience and expense of ‘‘the pail system” or earth- 
closets, for so long as we use the hydraulic method 
of removing that which we ‘‘hurry down our 
drains,” the utilisation of its manurial properties 
seems hopeless. It may be that, before the period 
of exhaustion of wheat, grown by the aid of Nature 
alone on the old lines, comes about, Sir William 
Crookes, or some other worker in the same field, 
may have solved what he calls ‘this unfulfilled 
problem” of fixing on a commercial scale the free 
nitrogen of the atmosphere, and thus rendering * 
available for the nourishment of the wheat plant i 
unless, indeed, the greater marvel of the — 
dream be fulfilled, and wheat be produced chemical y 
without the aid of the plant at all. 








THE LOCOMOTIVES ON HIGHWAYS 
ACT. é 

Tus Act, to which the Royal assent was at 

on August 2, deals with a subject which, in spite 








of canals and railways, is of considerable interest to 
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many farmers, builders, and manufacturers. The 
traction engine, with its lumbering gait and heavy 
train of wagons, still plays an important part in 
the transfer of heavy material from place to place, 
and long experience has shown that as a ‘‘ common 
carrier,” although somewhat slow, it is upon the 
whole both cheap and efficient. The year 1896 
saw the introduction of a statute which permitted 
the use of motor cars on our roads, but the traction 
engine was entirely excluded from the operation of 
that Act, and its maximum speed is still restricted 
to four miles an hour. 

The new Act, consisting of 21 sections, introduces 
certain important changes in the law, of which the 
most noticeable are the following : 

1. The borough or county council may allow 
weights to be carried in wagons in excess of those 
previously permitted by statute. Pe: 

2, Locomotives used for traction must be licensed 
in a county, and all others must be registered. 

3, It will no longer be necessary for a man to 
precede the traction engine on foot, but he must 
‘stand by ” to render assistance to carriages meet- 
ing or overtaking the engine. There must also be 
aman in attendance upon a locomotive so long as 
it has steam up. 

Such are the main features of the Act. It may 
be of interest to consider some of the sections in 
detail. It does not, however, come into force until 
January, 1899. 

By Section 1 the county or borough council may, 
as before stated, permit wagons drawn by locomo- 
tives to carry weights in excess of those mentioned 
in Section 4 of the. Locomotives Act of 1861. It 
was there provided that the weight on each pair of 
wheels should not exceed 4 tons, unless the wagon 
was provided with springs, in which case a further 
allowance of ith was made. A proviso excluded 
the operation of this rule from any single article, 
such as a large tree, stone, or iron casting, upon 
the weight of which no restriction was placed. By 
the new Act, however, no single article above the 
weight of 16 tons can be carried on a wagon unless 
the wagon is provided with a sufficient number of 
wheels, the tyres of which must be at least 8 in. 
wide. If any damage is caused to the highway the 
cost of repairing it may be recovered in the same 
manner as the cost of damage occasioned by extra- 
ordinary traffic. 

By Section 2 the weight unloaded of every wagon 
is to be legibly aftixed thereto. 

By Section 3 the number of loaded wagons which 
an engine may drawalong the highwayat a time, is re- 
stricted to three, unless the leave of a local authority 
be previously obtained. This figure does not, how- 
ever, include the familiar watercart which generally 
brings up the rear, Any number of unloaded wagons 
may, it seems, be attached to the locomotive. 

By Section 4 power is given to the local authority 
to erect weighing machines, and to compel the 
owners of locomotives and wagons to bring the same 
to be weighed. If they are found to be within the 
proper limits, the expense incurred by the owner of 
bringing them to be weighed is to be defrayed by 
the local authority. 

By Section 5, certain important changes are made 
with regard to attendance on a locomotive when 
travelling along the highway. Two persons must 
in future be employed in driving or attending to 
the engine, and another must be in readiness to 
give assistance to any person driving past or over- 
taking the locomotive. The Section of the old Act, 
which provided that a man shovld walk in front of 
the engine on foot at a distance of 20 yards, has 
been repealed. The necessity for this advance 
guard has long disappeared, as most horses have 
become used to traction engines. Where more 
than three wagons are attached to the engine, there 
must be a man in attendance upon them ; but in no 
case need more than five men be in attendance 
upon the whole train. 
ms While the engine fires are alight, or the engine 
., Contains in itself sufficient motive power to move 
it,” one man must look after it. A nice question 
may arise here as to whether a locomotive standing 
te hill with the brake on, comes within this rule. 

Vith regard to the time when lights are necessary, 
a distinction is in future to be made between 
‘Summer and winter. Between the months of 
October and April, lights must be carried from 
lihte to sunrise ; while from April to October, the 

ights need not be lit until one hour after sunset, 
anc may be extinguished one hour before sunrise. 

Y Section 6 power is given to the county or 
‘rough council to prohibit or restrict the use of 








locomotives on highways and bridges in their dis- 
trict, and they are not allowed to grant leave for 
the use of a locomotive on a bridge without the 
consent of the party liable to repair the same. 

By Section 7, if the owner of a locomotive is 
aggrieved by these restrictions, he may appeal to 
the Local Government Board. 

Section 9 provides that every locomotive shall be 
licensed by a county council, but agricultural loco- 
motives, locomotives not used for haulage, and 
steam rollers, are expressly excluded. The term 
‘‘agricultural locomotive ” has been the subject of 
legal discussion. In the case of Ellis v. Tulse (1889), 
23 Q. B. D., an engine used for drawing manure to 
be used on a farm was held to be an ‘‘agricultural 
locomotive.” So also was an engine used for draw- 
ing a threshing machine. It is submitted that there 
will be no necessity to take out licenses for engines 
of this kind under the new Act. 

A license will be granted on payment of a fee of 
101., if the weight does not exceed 10 tons, with an 
addition of 2/. for every ton or fraction of a ton 
above that weight. Such a license ‘‘runs with the 
locomotive,” e.g., on the sale of the locomotive the 
license goes with it. It may be transferred from one 
locomotive to another belonging to the same owner. 

Tn the case of a locomotive licensed in one county 
entering another county, the owner may either pay 
5l. for a new license, if the weight is 10 tons or 
under, and an additional fee of 1/. per ton if it 
exceeds that weight, or else he may pay a fee to 
the council of the county at the rate of 2s. 6d. per 
day. 

Section 10 provides for the registration of all 
locomotives not required to be licensed under the 
Act. A fee of 2s. 6d. is to be paid on registration, 
and the road authority is required to provide a 
suitable registration plate. 

By Section 11 any one who forges or tampers 
with any license or registration plate shall be liable 
on summary conviction to a fine of 201. 

Section 12 makes important changes in the 
recovery by the road authority of expenses incurred 
owing to damages caused by extraordinary traflic. 
Hitherto such expenses have been recoverable in a 
summary manner, but the magnitude of the 
amount in dispute, and the legal questions in- 
volved have led to cases being carried from the 
lowest to the highest tribunal in the land for 
final decision. Henceforward, if the cost of repairs 
to the road exceeds 250l., an action must be 
brought in the High Court, while claims for lesser 
amounts are to be heard in the County Court. 
Considerable doubt has often arisen as to who 
is liable for the damage occasioned by extraordinary 
traffic. In a case which was decided in the 
House of Lords last year, a landowner had employed 
certain contractors to convey a large quantity of 
bricks, &c., on to his estate for building purposes. 
The contractors found it necessary to use traction 
engines, which caused damage to the roads, and 
an endeavour was made to recover the cost of 
repair from the landowner. Under the former 
Act the person ‘‘by whose order” extraordinary 
traffic had occurred was held to be liable. The House 
of Lords decided that the traftic had only occurred 
‘*in consequence of” the landowner’s order, and 
that, therefore, he was not responsible. By the 
substitution in the new Act of the words ‘ by 
or in consequence of whose order,” for the words 
‘* by whose order” an important change is effected. 

By Section 13, where an offence against the Act 
has been committed by some servant or workman 
of the owner, the servant or workman shall be 
liable as if he were the true owner; and if the 
actual owner is charged with an offence he may 
have the real party in default brought before the 
Court and fined, provided he can show that the 
offence was committed without his knowledge. 

In Section 17 an agricultural locomotive is defined 
as follows : 

(a) Any locomotive used solely for threshing, 
ploughing, or other agricultural purpose. 

(b) Any locomotive the property of one or more 
owners or occupiers of agricultural land employed 
solely for the purpose of their farms and not let 
out on hire. 

The Act does not apply to Scotland or Ireland. 








A RUN ON THE CORNISH EXPRESS. 
By A. G. Rosiys. 

Ir is an undoubted fact that the Great Western 

Railway has earned for itself a reputation for two 

things, ‘‘sluggishness ” and ‘‘solidity.” With re- 





gard to the latter, few will, I think, be inclined 
to dispute the claim: whether we take as an 
example that magnificent engineering feat—the 
Severn Tunnel—with its gigantic pumping plant 
and its 110-lb. rails; or some small detail like the 
bogie truck of its locomotives, each is typical of 
the solid characteristics which have stamped their 
hall-mark throughout this immense system. Evi- 
dently the spirit with which Brunel and his fellow- 
workers were imbued, has descended to the present 
management. It is no exaggerated praise when 
I say that nothing shoddy or ephemeral is ever to 
be seen on the Great Western Railway ; the per- 
manent way, the locomotives, and the coaching 
stock have all been built to last ; and the money 
expended in keeping the line up to the high stan- 
dard of efficiency which has now been attained, is 
money well spent, and I do not doubt that some 
day in the not far distant future it will be the 
means of raising the Great Western Railway “ ordi- 
nary” to the position now occupied by the shares 
of the London and South-Western Railway. 

As for its title to ‘‘ sluggishness,” I am inclined 
to think that it is to some extent merited. As was 
pointed out quite recently in these columns, no 
Great Western Railway express has ever yet been 
timed at 54 miles an hour. In days when the 
Caledonian Railway booked speed is up to 59, when 
French railways are timing their trains at 56 and 
57, and when speeds of 60 and 65 miles an hour are 
becoming daily realities on the American Conti- 
nent ; itis surely not an extravagant demand to 
ask that a line with the present position and past 
traditions of the Great Western Railway should 
make some advance upon the booked speeds of 30 
years ago. It is all very well to say that high 
speed does not pay; but when I turn over the 
pages of this month’s Bradshaw I find that there 
are no less than nine North and West expresses 
each way running between Shrewsbury and Here- 
ford. Now this represents a vast amount of traffic, 
moreover, it is a remunerative traffic, for the ma- 
jority of the passengers are booked for long dis- 
tances, and the trains are invariably well filled ; 
yet I find that only one of these trains is timed at 
50 miles an hour, and the majority of them take 
exactly the same time that was allowed to the two 
or three trains run 15 years ago, when the service 
was first inaugurated. I do not think that this is 
doing full justice, either to the demands of the 
public or the capacity of the modern locomotive. 

But, nevertheless, in spite of slow timing there 
are some trains on the Great Western Railway 
which fully deserve to rank among the smartest in 
the world. Through the courtesy of Mr. W. Dean, 
and Mr. T. I. Allen, the locomotive and traffic 
superintendents of the line, I have recently been 
enabled to travel from London to Exeter on 
the engine of the Cornish express. This train 
is timed to make the longest non-stopping run 
in Great Britain, namely, 194 miles in 3 hours 
43 minutes, being at an average rate of 52.1 miles 
per hour. How this promise is carried out in 
practice I will endeavour to show. 

There was every prospect of a glorious summer 
day when I found myself standing on the platform 
of Paddington Station at about a quarter-past ten ; 
the full tide of summer traffic was at its height, as 
the crowded state of the platform only too surely 
denoted. My train, in consequence, had its full 
load, i e., seven eight-wheel corridor coaches, weigh- 
ing in all about 168 tons. As yet, there is no 
luncheon car on this train, though the day cannot 
be far off when this convenience will be granted to 
Cornish travellers. Punctually to time our engine 
backed down to its train. The ‘* Duchess of Teck” 
is one of Mr. Dean’s latest type of express passenger 
engine. The dimensions of these engines have 
already appeared in the columns of ENGINEERING, 
but I will quote the most important figures : 


Diameter of cylinders 19 in. 
Length of stroke 24 ,, 
Boiler pressure ... 160 lb. per sq. in. 


sq. ft. 


Total heating surface ... 1561. 
Diameter of driving wheel 

(single) ee fa os 7 ft. 84 in. 
Total weight in workingorder _81 tons 10 ewt. 


There are one or two points in which this engine 
differs from the rest of her class. The valves are 


balanced ; exhaust injectors are fitted instead of an 
ordinary injector and a pump, and the tubes are of 
the ‘‘Serve” pattern, 112 in number, 
internal diameter. 

Before describing the run, it will be as well to 
give a rough outline of the gradients encountered 


22 in. 
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between London and Exeter. For the first 77 
miles to Swindon the line rises continuously by 
very easy gradients, mostly 1 in 1320, becoming 
slightly steeper towards Didcot (53 miles) where the 
rise changes to 1 in 754 and 1 in 833. Then comes 
a sharp drop down the Wootton Bassett bank, 1 in 
660 and 1 in 100, to the 91st mile-post, then after 
a short rise at 1 in 660 to Corsham, there is an un- 
interrupted descent of 19 miles to Bristol, 2 miles 
being at the rate of 1 in 100. After passing 
Bristol there comes a short rise of 5 miles, mostly 
at 1 in 440, followed by a dead-level run of 30 
miles to Chard Junction. From this point the line 
rises all the way to the summit of Wellington 
bank, the gradients easy at first, namely, 1 in 235and 
1 in 167, become severe towards the end, culminat- 
ing in 3 miles of 1 in 90, 1 in 81, and 1 in 126. 
Thence to Exeter the line falls steadily for 20 miles, 
the gradients being at the rate of 1 in 115, 1 in 154, 
and | in 222. 

It was 35 seconds after the advertised time— 
10.30 a.m.—when we got the “‘ right away ” signal 
(would that it had been several minutes instead of 
seconds). With very measured tread, though 
without any signs of slipping we steamed quietly 
out of the station. Steam was just short of blow- 
ing-off point (160 lb.), and the rails being dry, 
the driver had no need to use his sand blast to 
get away from that ugly corner out of Padding- 
ton Station. Through Westbourne Park the 
lever was put at 2in.,* and there it remained 
fora good many miles. Slowly and gradually the 
speed rose, and it was not until we had passed the 
eleventh mile-post that we attained 60 miles an 
hour. In spite of the rising gradient this speed 
was maintained for the next 30 miles. Past 
Slough, over the beautiful Maidenhead Bridge, 
and through the long Sonning cutting we kept up 
a steady 65 miles an hour, the speed once rising 
to 68. The firing throughout the run was ‘little 
and often,” the shovel was rarely quiet for a longer 
interval than 2 minutes, and up the banks it was 
used every 30 seconds; evidently there was no 
coal dodging here, indeed John Fennell, the driver, 
values his reputation too keenly to risk it by saving 
a few pounds of coal per mile. 

At Reading we caught a glimpse of the new 
station which has taken so long in building, but 
which now approaches completion. I noticed with 
pleasure that the two immense signal-boxes which 
have lately been erected are by no means the eye- 
sores such structures usually represent. But now, 
alas! our running is destined to receive a rude 
check ; Pangbourne signals are ‘‘on,” and speed 
is suddenly reduced to 30 miles an hour ; it is but 
a short check, however, though coming thus early 
bodes no good for our chance of aclearrun. But 
now the road is once more clear, and there is no 
further check for many a mile. An even 60 miles 
an hour is maintained for the next 30 miles, and it 
is at that speed we take Swindon Station, with all 
its vast array of sidings, workshops, and _loco- 
motives ; 80 minutes 13 seconds is good time for 
the first 77} miles, and I note with satisfaction that 
we are more than 4 miles ahead of schedule. Steam 
is now at 150 lb., and we have a grand burst of 
downhill speed through Wootton Bassett and Chip- 
penham. The chronograph registers 12.4, 11.6, 
and 11.2 seconds for the quarter miles. Eighty 
miles an hour is good running though nothing out 
of the way, and I may remark that this maximum 
was never exceeded throughout the run. Steam 
rose to 160 1b. when running down this bank, and 
the lever was taken up tol} in. At Chippenham we 
are 8 minutes 20 seconds before time, and we breast 
the next 8 miles of 1 in 660 up at a speed which 
few engines could surpass, 55 miles an hour being 
the lowest speed at the top. Once through Box 
Tunnel we rapidly accelerate, and are going at well 
over 75 miles an hour, when the driver spots an 
adverse signal. This time it looks black, indeed, 
for our speed descends to a literal crawl, and the 
signalman at Farleigh sidings informs us that 
‘*the section is clear but station blocked.” This 
is most disappointing, as we are perforce obliged 
to crawl over the next few miles, which by 
rights should have been run at 80 miles an 
hour. Not until we are clear of Bath can 
the driver open out again, and I find that the 
two miles (post 104 to 106) have occupied ex- 
actly 6 minutes 10 seconds, a loss of at least 44 
minutes. Still we had covered the 103 miles from 


* The inches referred to are actual inches on the sector 
plate ; 6 in. representing full forward gear. 


GREAT WESTERN Raitway.—Cornish Express. 









































| j 
ae _— | Time. |Miles.. — Speed 
m. ch. | h. m. s| | min. sec, 
Paddington dep |10 30 35) .. 0 35 | Late 
| ieeitetiie 7 — 
2 0 |Mile-post, pass .. .. {LO 35 28 
6 0] a .. «(10 40 20] 4 4 52 | 49.3 
10 0} cS ../10 44 25) 4 4 5 | 588 
12 0| ” e .. LO 46 20 2 1 55 62.5 
15 0} Ze e ..1049 5 3 2 45 | ¢6.4 
17 0] -s 5. ..|L0 60 52) 2 1 47 | 67.0 
18 36 Ree - ae ..110 52 10) .. 0 10 | Late 
20 0 |Mile-post.. oo ©6=— se (10 58 3 2 41 | 67.1 
24 21 |Maidenhead ..110 5 0 32 | Early 
25 0 |Mile-post.. 2 ..10 5810, 5 4 37 | 65.2 
30 0 Si ..|1L 250) 5 4 40 | 64.2 
35 0 be ee son. Te 5 4 40 | 64.2 
36 0 |Reading .. wa --{1f 830) .. 2 40 | Karly 
41 0 |Mile-post.. i (dd 13°22) 6 5 52 | 61.4 
Checked by signal. 
45 0|Mile-post.. ..  ..1L18 2) 4 5 0 48.0 
50 0 | ae ta ‘a .. 11 23 37 5 6 15 | 87.1 
53 9 |Dideot .. “e .. 11 26 35 2 25 | Early 
55 0 |Mile-post.. oe .. 112832 «5 4 55 610 
57 0 a5! ee a -.{L1 30 35 2 2 3 58.5 
60 0) co ce . ../LL 33 34 3 2 59 60.0 
65 0 | ee a ..{t1 38 31) 5 4 57 | 610 
™ 0] Sees ne -. {Ll 43 35) 5 5 3 | 9.0 
75 (0 ear) ths . LL 48 31 5 4 56 60.8 
77 22 | Swindon x .s .. IL 5) 48 4 12 | Early 
80 0 | Mile-post m me .. Ll 53 25 5 4 54 61.2 
84 0 | “ae BG ..115710 4 3 45 ~~, 64.0 
85 0 | Seat he , ees 3] 2 0 53 | 67.9 
86 0} ah es ee .. ll 68 58 1 0 55 | 65.4 
87 0 | 2 » «pf Ceas 4 0 47 | 76.5 
89 0| . 12 221) 2 1 36 | 75.0 
9 0} Ke 12 210) 1 0 49 | 73.4 
92 0 c 12 350! 2 1 40 72.0 
93 0 serie 12 445) 1 0 55 65.4 
93 76 {Chippenham 12 6 40) .. 8 20 = Early 
101 0 |Mile-post.. 121810} 8 | 8 25 | 67.1 
102 0} om . 12 13 58 1 0 48 75.0 
103 0! ee " fle ades.) 4 0 52 | 69.2 
Checked by signal nearly stopped dead. 
105 0 Mile-post.. ..f1220 5 2 5 15 | 22.8 
106 70 Bath i -. {12 23 25 5 35 Early 
110 0 Mile-post.. os he 2738 5 7 33 39.7 
115 0 ee ee oes Tae 5 37 | 53.5 
116 77 Bristol, East Dépot ..)12 35 30... 5 30 | Early 
| —— 
119 2 bs Pylle Hill = ..|12 39 26 
120 0 Mile-post.. ole -.jl2 42 0 5 8 45 | 34.2 
Checked by signal nearly stopped. 
126 0 Mile-post.. oe ..{I2 53 35) 6 11 35 31.0 
130 ¢ ae es ..|12 57 18) 4 3 43 6LS8 
130 28 Yatton .. ae .. {12 67 35 
135 0 Mile-post se 1k 208 5 4 37 62.5 
138 6 Uphill Junction a 4 17 | Early 
140 0 |Mile-post.. ar | 1 635) 5 4 40 64.2 
150 0 a Be ..1116 06} 10 9 £5 63.8 
Permanent way slack 
151 49 Bridgwater oe | Diva .. | 6 20 | Barly 
155 0 Mile-post.. ‘ie o«| 2 22 a8 5 5 48 51.7 
169 0 Tee rs eee: 5 4 | 59.0 
162 0 mee ee 1 58 | 61.0 
163 14 Taunton (abreast) .. 130 0) 5 30 = Early 
| see eae 
166 0 |Mile-post.. a --| 1 35 10) 4 6 20 | 37.8 
168 0 by we ne -.| 18740) 2 2 30 48.0 
171 0 aes ae ..| 141 35) 3 3. 55 46.0 
172 0 is That - --} 143 2} #1 1 2 41.3 
Permanent way slack. 
Whiteball Box .. ..| 1 46 49 , 4. 11 { Early 
| | ‘nl 
174 0 |Mile-post .. 1 46 53 2] 8 61 31.7 
175 0} a 1 5 : 1 2:2 43.9 
176 0 € 1 si -o 7B eee 
177 0 % 1 1; O 53 | 67.9 
178 0 . 15 1 0 50 | 72.0 
179 0 oe a4 1 | O 49 | 73.4 
18l 0 oo 1: 2 | 1 42 70.5 
182 0 | a 16 1 0 47 = 76.5 
183 0 a 1 1 | O 49 | 73.4 
184 0 os 1 § 1 | O 41 75.0 
185 0 mm 1 1 | O 47 | 765 
1s6 0 99 1 1 0 49 73.4 
187 0 ” 1 a | 0 60 72.0 
Iss 0 | o 1 1 0 47 76.5 
189 0 Eee An Wak Oa 1 |] 0 4 1784 
190 0 | ao - os} 8 1 | O 50 | 72.0 
191 0 Balk ws 2 1 | O 50 | 72.0 
192 0 °° a t 3 230 1 0 50 72.0 
Checked by signal. 
193 0 |Mile-post.. = {28 3232; 1 0 62 | 58.0 
193 77 | Nearly stopped ouside 
Exeter - SS 7-8. 6 O | Early 


| | 
Locomotive ‘‘ Duchess of Teck,” 3037. Load, seven bogies. 


Speed Averages. 

Paddington to Exeter.. . 194 miles in 216 m, 25 5, = 

Pa mile-post -. 103 »o Me Ba 

Mile-post 2 to 103 os .. 101 ‘a 90 ,, 22,, = 

+» 176 to 192 a « 8 *9 13 ,, 10,, = 73.2 
Water was picked up twice during the run at Goring and 

Fox’s Wood Tunnel. 








Paddington Station in 104} minutes, and Bath 
Station, in spite of this bad slack and the check at 
Pangbourne, was passed in 112 minutes 50 seconds 





—5$ minutes before time. Between Bath and 











Barmouth Express. 





a 4 — | Time. | Miles. _ Speed 
m. ch, | jh. m. s.| min. sec. 
Paddington -. Gdep| 9 3025) .. 0 25 | Late 
2 O |Mile-post.. acd oy ik dee re a 
13.18 |West Drayton .. ..| 9 46 50 i 
16 18 |Langley .. mn ..| 9 49 29) 3 2 39 | 679 
18 36 Slough ..  ..| 95125! 29 1 56 | 620 
22 36 Taplow .. 9 54 55) 4 3 30 | 686 
24 21 |Maidenhead 9 66 30 1 30 | Early 
31 8 Twyford .. se .. 10 2 48) 6.7 6 18) 64.4 
36 0 Reading .. oa oP ee kr 3 2 35 | Early 
80 0 Mile-post.. 7 ..110 925; 2 2 O | 60.0 
Checked at Tilehurst. 
Checked at Goring. 
50 0 |Mile-post.. a -./10 22 45; 12 13 20 | 541 
52 64 Didcot East Junction. 10 25 35) .. 4 25 | Early 
| | —__ 
55 0 |Mile-post.. = --|10 27 85) 5 4 50 | 620 
60 0 i es Os eee, oS 5 25 | 554 
63 37 Oxford bis a5 -. 10 36 25) .. 4 35 — Early 


-. 10 5t 44, 20 2L 44 : 55.2 
<ce Some) Ss 4 35 | Early 


! 
80 0 |Mile-post.. 
86 15 |Banbury .. 
} 


../11 653] 11 | 12 11 | BE0 
Permanent way slack. 


91 0 Mile-post.. 


95 0 Mile-post.. ../11 11 87, 4 4 42 510 
100 0 = ws - -. 11°16 2 5 4 48 62.5 
102 0 os he bis - al 18 13 2 1 44 66.6 
104 0 ae af -. 11 19 52 2 1 39 | 797 
106 0 aa = ae -- 11 21 50 2 1 58 | O61 
106 4 Leamington (slowed) ..11 2153) .. | 7 7 Early 
Checked at Kingswood. 
115 0 | Mile-post.. oh au 33 0} 9 | 11 10 | 486 
127 0 ee i ee eee eae 
128 14 Bordesley, arr. .. -.11 48 0) 
dep... -- 1151 0 | 


129 25 Birmingham, arr. ++ {11 53 50) 3 10 | Early 


Locomotive ‘‘Cobham,” 162. Load, six bogies, 1 six-wheeler. 
Speed Averages. 
Paddington to Birmingham 129} miles in 143 m. 25s. = 54. 
ee ordesley 128} ,, ,, 187,, 85,, = 
3 Mile-post 91 ab ob BO es Oy * 
os Leamington 106 os ww Uhn Be 
Mile-post 2 to 62 me & w Bia Bs 





hour being reached at the 115th mile post ; then 
as we emerged from the cutting and entered the 
loop which was to take us outside Bristol Station, 
speed was reduced to 10 miles an hour. The 
curves and facing points on this loop utterly pre- 
clude any fast running, and the next three miles 
are negotiated very cautiously. Before us now 
are the level stretches of North Somerset, good 
easy running for full 40 miles to Taunton ; but 
just as I was congratulating myself on having 
safely cleared the Bristol loop with all its possi- 
bilities of delay, there comes another danger signal. 
Once more we are all but brought to a standstill, 
evidently the 12.30 ex Bristol has not cleared and 
so we must give him a chance to shunt at Yatton. 
In consequence of this delay we take 7 minutes 
40 seconds in covering three miles, and it is 
not until we have passed the 126th mile - post 
that we once more get into speed again. From 
there to Bridgwater we maintain a steady 65 
miles an hour, and only drop then because of 
repairs to the road necessitating a speed of 30 
miles an hour. But now there looms ahead the 
hardest climb of all, namely, Wellington Bank, 
and this is aggravated by a compulsory slack to 26 
miles an hour on passing round the Taunton loop. 
Asa matter of fact, the bank begins at post 160} 
with a rise of 1 in 235; but this had little effect on 
our engine, for the speed just outside Taunton was 
still 61 miles an hour. Getting clear of the loop, 
however, the climb begins in earnest, and the lever 
is dropped to the 2-in. notch, with the regulator 
full over. Our speed now rapidly increased, in 
spite of the rising gradient, until we were running 
about 50 milesan hour, followed by two miles at 46. 
Here the lever was dropped another }in., and with 
steam at 150 lb. the final crest of the bank was 
mounted at 33 miles an hour. In Whiteball 
Tunnel the road is under repair, so that we were 
obliged to still further reduce our speed ; and now 
our troubles are over as regards the road, for 
ahead of us is a clear descent of 20 miles into 
Exeter. With the lever notched back to 1}, and 
the regulator full over, we rapidly increase our 
speed, at the 177th mile-post we are going 70 miles 
an hour, and keeping the regulator full, we once 
more touch our former maximum 80 miles an 
hour. The 16 miles (post 176 to. 192) are 
covered in 13 min. 20 sec.; 73.2 miles an 
hour. The steadiness of the engine when run- 
ning at this speed was really remarkable, there 





vas an entire absence of those short, sharp leaps 
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———— 
which characterise the running of four-coupled 
engines at high speed. Looking back at the coaches 
behind, I noticed that the symmetrical outline of 
the train—always such a noticeable feature in the 
Great Western Railway expresses—was quite un- 
broken by apy rocking motion, either on the 
straight or when rounding sharp curves ; even the 
tail van riding as smooth as at 10 miles an hour. 
But now, alas ! just as the end of our long run is in 
sight when indeed but a few minutes would see us 
landed at the Exeter platform, there comes a 
final check. Quick as thought, Fennell has his 
steam off, and asthe brake goes on the note of our 
whistle rises loud and long in vain appeal against 
that obdurate signal. ‘‘ It’s the 9 o'clock,” says 
Fennell ;” and he is right; not once nor twice has 
this express been stopped by that heavily-laden 
“fast.” Due into Exeter at 1.54 he rarely gets 
away before 2.10, and the result is that over and 
over again, the 10.30 has preforce to grind his 
brakes on the bank and spoil an otherwise magnifi- 
cent run. We passed the 192nd mile-post at 
9.2.30, and should, therefore, have reached Exeter 
at 2.4.40, instead of 2.7, our actual time of 
arrival. Still our wheels had never once stopped 
dead, and as I descended from the footplate I 
felt that, considering the adverse circumstances, 
we had done remarkably well. True, our average 
speed was but 53.8 miles, but an analysis of 
the signal checks, and a careful comparison of 
the figures with former runs shows that an allow- 
ance of fully 11 minutes should be made for the four 
signal checks. Our speed for the whole run would, 
therefore, has been 56 miles an hour, no mean per- 
formance with six compulsory road slacks—Bath, 
Bristol, Bridgewater, Taunton, and Whiteball 
Tunnel. 

It must be distinctly understood that I do not 
put forward this run—a ‘‘log” of which is given 
on the preceding page—as a specimen of what could 
be achieved by these engines, but simply as a 
record of that which is achieved in practice. That 
the steam pressure never fell below 150 lb. per 
square inch is sufficient testimony to the fact 
that the engine was never really thrashed, as I 
have seen Scotch engines thrashed within an ounce 
of their utmost capacity. It is much to be regretted 
that the magnificent run from Plymouth to Pad- 
dington, in connection with the Hamburg-American 
mail boat, an outline of which was recorded at the 
time in the columns of ENGINEERING, was never 
accurately timed ; much valuable information might 
thereby have been obtained. 

An examination of the engine at the locomotive 
sheds at Exeter showed how admirably fitted are 
these locomotives for the arduous work they have to 
perform. Every axle box, big end, or moving part 
was as cool as if the run had been 20 miles instead 
of nearly 200. The tubes were at once blown 
through by a steam jet, which proves a most 
eflicient cleanser ; this plan having been adopted 
to suit the peculiar shape of the ‘*Serve” tubes, 
has been found to answer so well that it will pro- 
bably be fitted to all Great Western locomotives. 
The appearance of the smokebox when the door 
was opened revealed a remarkable state of things ; 
very nearly half the tubes from the bottom 
upwards were choked up with ashes. This is 
entirely owing to the use of inferior coal, 
the effect of the coal strike being felt by the 
Great Western Railway in more ways than one. 
How much better the run might have been had we 
been supplied with better coal it would be difficult to 
say. It was a noticeable feature that the steam 
pressure, which is nominally 160 lb., rarely ex- 
ceeded 155 1b. throughout the run, and this may 
have been the direct result of bad coal. In spite 
of this, however, I think that a higher speed might 
have been maintained up Wellington bank ; the 
engine would have taken another }in. of lever 
without running short of steam. The blast pipe of 
these engines is normally 5 in. in diameter, but a 
reducing nozzle is fitted which can be worked from 
the footplate, and this was frequently used through- 
out the run, There can be no doubt that Fennell 
deserves great credit for the skilful way in which 
he tackled this long run under great difficulties. I 
may add that the’times were noted by an indepen 

ent observer who travelled in the train. 

On the following day I travelled down to Bir- 
rs by the Barmouth express. This train, 
: ps commenced running on July 1, is timed to 
1991 tom London to Birmingham without a stoup— 

4 miles at 52.7 miles per hour. The run on 


and this is the more remarkable when it is remem- 
bered that the engine was one of the old class of 
7-ft. singles built 30 years ago, and having 18 in. 
by 24 in. cylinders. That this old engine should 
be capable of hauling a load of 159 tons at such high 
speed is very strong testimony to the excellence 
of the design. It will be seen by an examination 
of the “log” on page 332 that we were checked 
three times, slowed down once compulsorily through 
Leamington Station, were stopped dead three 
minutes by signal at Bordesley, and yet arrived 
3 minutes 10 seconds before time! It should be 
stated that the road rises practically continuously 
for the whole of the first 91 miles; true, the 
gradients are comparatively easy, but the last five 
miles rise at 1 in 304, 1 in 330, and 1 in 179. 
The greater part of this long rise was mounted at 
over 60 miles an hour, the last mile up, 1 in 179, 
being runat 51.4. After passing through Leaming- 
ton at 35 miles an hour, the line becomes rapidly 
steeper, there being four miles of 1 in 100 and 1 
in 105 ; up this latter the engine maintained over 
45 miles an hour, the speed continuing to rise even 
at the top of the bank. An allowance of at least 
eight minutes must be made for the checks and 
stop at Bordesley ; so that we should have covered 
the 129} mites in 2 hours 46 minutes, or at an 
average speed of over 57 miles an hour. Perhaps 
the most remarkable fact about the run was the 
low maximum speed attained ; this never exceeded 
75 miles per hour, and it affords a striking testi- 
mony against the theory of those who assert that 
the timing of a train at over 55 miles an hour 
implies the attainment of exceptional high speed. 

In my opinion the running of both these trains 
reflects the greatest credit upon the Great Western 
Railway. 








THE INTERNATIONAL CHEMICAL 
CONGRESS. 

Tue third International Congress of Applied 

Chemistry, which sat in Vienna from July 28 to 
August 2, has passed almost unnoticed in this 
country. Ifa misunderstood report upon the arti- 
ficial synthesis of albumen—-Lilienfeld does not 
claim to have prepared albumen—had not tempted 
some writers into wild speculations on real new 
made eggs, chemical stock breeding, and a radical 
revolution in our food supply, the public would 
not even indirectly have heard of the Congress. 
Yet the meeting was fully entitled to the designa- 
tion International Congress. The Austro-Hun- 
garian Government took part in the organisation. 
Organising committees had been appointed in all 
European countries, comprising Turkey, and except 
ing Montenegro and Great Britain ; further, in the 
United States, Mexico, Brazil, the Argentine Re- 
public, Chili, Japan, Java ; and the Congress was 
attended by 765 delegates and members, who met 
in 12 sections and discussed about 250 reports, reso- 
lutions, and papers. The States of the Austrian 
Monarchy had formed separate or joint committees, 
Bohemia had two, for members of the Czechian and 
German nationalities. France and Germany, which 
were very strongly represented, had elected organis- 
ing committees for the various sections. Several 
cognate bodies met simultaneously with the Con- 
gress. The International Mining Conference closed 
its proceedings a few days later, and the Jubilee 
Exhibition in honour of the Emperor Francis 
Joseph further attracted visitors to Vienna. 
On the proposal of Huck, of Halle, the Austrian 
Commission was confirmed as presiding body. 
Thus Professor Hugo von Perger, of Vienna, 
became acting president, and Fr. Strohmer, direc- 
tor of the central beetroot-sugar testing station, 
Vienna, secretary-general, with Heger and A. Stift 
as assistants. The honorary presidency has been 
conferred upon Professor Alexander Baur, of 
Vienna. The 12 sections, with their three addi- 
tional sub-sections, would remind the layman that 
applied chemistry is a wide field. In this brief 
outline of the work of the Congress, we shall, on 
the whole, take the sections in order. Matters of 
common interest, general resolutions, and also a 
few papers, were brought before the two general 
meetings. 

Paramount among these papers stands E. Buch- 
ner’s communication on 


FERMENTATION WITHOUT YxuAst CELLS. 


It takes us back to the old days of the Pasteur- 
Liebig controversy, 1854, and, to put the matter 


in his generalisations, and that Liebig, whose views 
in modified forms were upheld by Berthelot, Hoppe- 
Seyler, and others, was not wrong. Nobody, of 
course, wishes to question Pasteur’s grand work. 
Liebig regarded thefermentation of sugar intoalcohol 
as a purely chemical process, depending, not upon 
the living yeast cells, buta kind of post-mortem de- 
composition of the dead cells, whilst Pasteur made 
fermentation dependent upon the life of the yeast 
organisms, and later on, in his ‘‘ Etudes sur la 
Biere,” announced that fermentation is the con- 
sequence of life without air. The latter statement 
has, in certain respects, been disproved by Adrian 
Brown, but it is nut to be interpreted literally. 
Now, the former is attacked. KE. Buchner, of 
Tiibingen, assumes that yeast which produces the 
invertine (which splits cane sugar into dextrose and 
levulose, a reaction which precedes the alcoholic 
fermentation, and which may also be brought about 
by boiling the sugar with diluted acids), likewise 
produces the fermenting agent. In conjunction 
with his brother, H. Buchner, a bacteriologist, he 
ground yeast cells up with quartz sand, and ex- 
tracted, under a pressure of 500 atmospheres, a 
yellowish, fairly clear, opalescent liquid, smelling 
strongly of fresh yeast, and containing much carbonic 
acidandalsoalbuminoids ; further, enzymes, i.¢., non- 
organised ferments (in distinction from the orga- 
nised yeast, &c.), which resemble peptons, and, when 
once coagulated, cannot be distinguished from them. 
The diluted liquid evolves with hydrogen perxoide 
at once oxygen, not, however, when prussic acid is 
added ; but if the prussic acid, which is loosely 
bound by the enzyme, is liberated again by passing 
air through the liquid, the oxygen generation begins. 
Several enzymes have been identified. The liquid 
ferments sugar solution much more rapidly than 
yeast does, but loses this capacity after a few days ; 
if the liquid is previously fed with sugar, so to say, 
the activity continues for five or six days. The 
liquid has been converted into a dry mass. There 
seem to be several extracts of this kind, and some 
cells do not appear to give any active liquid, others 
almost half their weight. The acting principle has 
not been isolated yet. The chief point is that fer- 
mentation has apparently been produced in the 
absence of living cells, and that, hence, it cannot be 
a physiological process. The Congress marked its 
high appreciation of the researches by passing a 
unanimous resolution on their extreme importance. 
As Leo Lilienfeld’s paper on 


SyNTHESES OF ALBUMINOUS SUBSTANCES. 


likewise concerns the obscure borderland between 
chemistry and physiology, we will mention it 
here, although it was read in Section II. 
By condensing phenol and glycocoll with the help 
of phosphoric oxychloride, Lilienfeld, of Vienna, 
obtained what appeared to be pepton hydrochloride. 
He converted it into the sulphate, and isolated a 
body which gave the reactions of a pepton, which 
is a digestion product of albumen. The elementary 
analysis gave good results. The whole synthesis was 
demonstrated. It must beadmitted, however, that 
the reactions of pepton are not sufficiently charac- 
teristic. They consist of colour phenomena, pre- 
cipitates which are not exclusive to albuminoids, 
coagulations at definite temperatures, physiological 
tests, &c., and we really observe the results of 
certain decompositions without being able to trace 
their history. When we consult the literature on 
the subject, we find that Grimaux, about 15 years 
ago, obtained what he called a colloid, closely re- 
sembling proteids (which in their turn are inti- 
mately related to albuminoids), from amidobenzoic 
acid, and also from ammonia and aspartic anhydride, 
with the aid of phosphoric pentachloride. Some 
of these phosphorus compounds which are used in 
such work are very unpleasant substances, but 
they only serve as condensing agents. Similar 
results were obtained by Schiitzenberger and last 
year by John Pickering. The latter made some 
important additions. He prepared several col- 
loids, possibly proteids, and he claimed, more- 
over, that starting from optically inactive materials 
(in some cases he started from proteid derivatives), 
he arrived at optically active colloids. We must 
interpose here, however, that Pickering did not 
seem to be aware that the latter observation, i.e., 
the preparation of optically active from inactive 
compounds, involved an epoch-making discovery, 
and that he has not, so far as we know, followed up 
this line of research altheugh pressed to do so. 
The merit of Lilienfeld’s work would be that he 








the occasion in question was of exceptional merit, 


tersely, would tend to show that Pasteur was wrong 


isolated a pepton. 
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Section I.—GENERAL ANALYTICAL CHEMISTRY 
AND INSTRUMENTS, 


had a busy time. Salomon, of Berlin, described 
several new apparatus, among them a ‘‘thermo- 
stat,” an apparatus for maintaining the tempera- 
ture constant within 0.01 deg. Cent.; J. Nemetz, of 
Vienna, showed new Chemical Balances ; A. Jolles, 
of Vienna, a Ferrometer for the determination of 
iron in blood, &c.; Christomanos, of Athens, a 
simple Carbonic Acid Apparatus, a pipette with two 
cocks ; Otto Bleier various instruments, he also 
reported on Nomenclature in Gas Analysis ; Wein- 
stein, of Berlin, presented a resolution on Areo- 
meters ; and Sérensen, of Copenhagen, succeeded 
in getting his neutral sodium oxalate accepted as 
standard substance for Volumetric Analysis. The 
salt is preferable to both soda and oxalic acid which 
are generally applied. 


Section II.—Duetrericat, MEDICINAL, AND 
PHARMACEUTICAL CHEMISTRY, 

heard papers on the ‘‘ Nomenclature of Albu- 
minoids and Peptons,” by A. Wréblewski, of 
Cracow ; on the ‘‘ Analysis of Potable Water,” by 
Durand and by Devennes ; further, by Dupont, all 
three of Paris, on the ‘‘Milk Supply of Large 
Towns.” This author suggests placing ice-boxes 
in the cans, with the help of which the milk can 
be kept for 60 hours, and be transported, so 
that the waste would greatly be reduced. Zeid- 
ler’s report against Patent and Trade Mark Pro- 
tection of Pharmaceutical Preparations caused a 
very lively debate; the subject was finally in- 
trusted to a committee of lawyers, doctors, manu- 
facturers, &c. Alois Kremel, of Vienna, pro- 
posed that Dangerous Drugs should in all coun- 
tries be prepared according to uniform methods 
and in definite concentrations ; the resolution was 
sanctioned. Christomanos, of Athens, spoke on 
the manufacture of Pure Ice. When the water is 
cooled down to — 15 deg. Cent., all impurities, he 
asserted, pass into the turbid part, and the clear 
blocks are free from bacteria, &c. The section 
also discussed the Legal Qualifications of Dietectical 
Chemists, a question which has for some time been 
debated in the chemical journals. 


Section III,—AGricutturRAL CHEMISTRY. 

Lehofer, of Vienna, carried a resolution direct- 
ing the attention of all authorities to the import- 
ance of the Utilisation of Sewage. B. Tacke, of 
Bremen, recommended the Cultivation of Moors; 
Schneidewind, of Halle, spoke on Stable Manures, 
&e. 

Section IV.—Suaar Inpustry, 

had to take many papers as read for want of time. 
We notice the names of Weisberg, of Calais ; 
Dupont, Paris; Biick, Libau ; Anderlik, of Prague; 
Aulard, Marseille; Wiechmann, New York; 
Harvey W. Wiley, Washington, D.C. The latter 
discussed the influence of Temperature on the 
Rotary Power of Sugar, and exhibited an instru- 
ment ; Fradiss, Paris, spoke on the Caramel ; F. 
Lippmann on Industrial Pure Grape Sugar ; Christo- 
manos on Greek Beetroots and on Currants. Ina 
joint meeting with Section VII., A. Herzfeld, of 
Berlin, dwelt on the 


CHEMISTRY OF LIMEKILNs. 

Sixty-eight limestones from Germany all lost 
their carbonic acid below 1040 deg. Cent., while 
the kilns are generally heated up to 1200 or 1400, 
since the quicklime reabsorbs the acid. This does 
not take place when the lime is perfectly dry, below 
400 deg. ; at 500 deg. the absorption is already 
brisk. The presence of water vapour in the kiln 
is advantageous, because it facilitates the mecha- 
nical disintegration of the limestone. Sand and 
silicates are injurious, because non-slaking com- 
pounds are formed in their presence ; clay is much 
less to be feared ; aluminium silicate is not formed 
below 1600 deg. Cent., but when iron is also present, 
hydraulic mortars are produced at 1300 deg. The 
more iron, the less high the cement need be heated. 
Pure quicklime begins to shrink at about 1600 deg., 
and does not then slake well; it is hence of little 
use in sugar refineries, but after standing for 
several days under water, it yields a good mortar. 

Secttons V.—Fermentation, any VI. Wisn, 
listened to papers by Michel, of Munich, and 


Fermentation. The former excludes the air and 
draws the carbonic acid off at intervals ; his albu- 
minoids do not settle spontaneously at the end of 
the fermentation. Protests were raised against 
the term vacuum fermentation in his case. Wyatt 
applies a vacuum of 18 in., and passes sterilised air 
through the liquid. Other papers were read by 
Hubert, of Paris, and by A. d’Iseghem, a Belgian, 
who recommended a new revolving Pasteuriser for 
treating the wine in glass bottles, not in metallic 
vessels. The reports by Barth, Bein, and Haas 
were of an analytical character, as well as those by 
Bersch, Bouffard, Durand, and Kulisch. Von 
Sonnenthal dealt with Ozonisation of Wines, experi- 
ments which he and Seifert have conducted at the 
testing station of Klosterneuburg, with ozonisers 
and accumulators supplied by Siemens and Halske. 
Hundreds of experiments made with natural 
wines and artificial mixtures show that the taste of 
the wine, as members of the section had an oppor- 
tunity to verify, changes after a treatment of five 
minutes. Red wines absorb ozone greedily, white 
wines much less eagerly ; ordinary sweet wines allow 
the ozone to pass without much change, but they 
acquire a superior taste and age; sick wines are 
improved. Fully fermented fruity wines should 
not be ozonised. Dugaste spoke on Algerian wines. 

Several other papers of high theoretical interest 
were read. In investigating the influences of 
various organised ferments, Wortmann, of Geisen- 
heim, settled the suitable proportions of pure yeast 
which must be added, as was known, to wine or 
must, in order to suppress the development of other 
organisms, be present in the liquor. Too much 
yeast calls forth a violent and wasteful fermenta- 
tion ; an insufficient quantity allows the obnoxious 
organisms to thrive. The yeast must be in proper 
condition, the temperature of the room should not 
rise above 15 deg. Cent., 59 deg. Fahr. Buchner’s 
researches would, in Wortmann’s opinion, signify 
that alcoholic fermentation by means of yeast is 
essentially the splitting up of sugar into alcohol 
and carbonic acid, and that the other substances 
also formed, including glycerine, are not strictly 
speaking fermentation products. He quoted an 
interesting experiment in support of this view. 
From an old bottled wine he cultivated a yeast 
which proved at first a poor agent for producing 
alcohol, but which has improved since, and which 
is now, after two years’ service, normal in this 
respect. As regards the glycerine production accom- 
panying these fermentations, the yeast has not 
changed. The production of alcohol and glycerine 
would, therefore, be independent of one another. 

Seifert has studied, at Klosterneuburg, the in- 
fluence of antiseptics on ferments, especially of 
ammonium fluoride, which was first proposed by 
Martinotti, and of form aldehyde. Of the former, 
from 10 to 30 grammes per hectolitre have been 
considered necessary for preserving wines, &c., 
for stopping the fermentation altogether, and for 
curing diseases of wines. Seifert has observed that 
the strength of the yeast has a good deal to do with 
the question ; some yeast can bear high propor- 
tions of ammonium fluoride, and the mycoderma 
aceti, which turns wine sour in particular, is ex- 
ceedingly tough, and may live with 100 grammes of 
NH, F in the liquor. This micro-organism is, how- 
ever, very sensitive in forming aldehyde, of which 
in other respects a dose of 16 grammes per hecto- 
litre is required for preserving wines. Seifert does 
not like either of the two antiseptics much, and 
prefers, on the whole, the old-fashioned sulphur 
dioxide. In malt mash the yeast is more easily 
killed by ammonium fluoride than in beer, pro- 
bably on account of the presence of free organic 
acids. 

Ripper, also of Klosterneuberg, has tried metallic 
casks instead of oak wood. Aluminium proved too 
expensive ; iron casks, painted inside with certain 
preparations, gave satisfaction. Copper pipes must 
not be used in wine cellars, nor copper filters ; 
pipes tinned inside will do, although they make the 
wine a little turbid. The apparatus used for sul- 
phuring the wine may suitably be made of alumi- 
nium. 


Secrion VII.—Cuemicat Inpustry or ANoR- 
GANIC SUBSTANCES. 

In this section the production of petroleum 

claimed a good deal of attention. Zaloziecki, 

of Lemberg, estimates the petroleum production of 

1897 at 155 million imetric-ewt. (about 15 million 

tons), of which the United States supplied 7, 





by Francis Wyatt, of New York, on Vacuum 


Russia 7.3, Austria-Hungary 0.3, and Asia 0.26 








million tons. As to the genesis of petroleum, the 
organic theory, first advanced by Buch, and lately 
developed by C. Engler, finds most adherents, 
When subjecting fish, polypes, &c., to dry distilla- 
tion under high pressure, Engler did obtain pro- 
ducts totally different from petroleum ; but whe 
the nitrogenous matter had first been destroyed, an‘ 
the fats decomposed into glycerine and fatty acids, 
then petroleums did result. The various conditions 
under which such a decomposition takes place 
would account for the difference in the composition 
of oils. Berthelot has suggested that alkali metals, 
carbonates, and water in the interior of the earth 
yield acetylene and hydrocarbons ; Mendelejew 
believes that iron carbides and water have produced 
our petroleum ; his view is favoured in Russia, 
The chemistry of petroleum is still very obscure, 
The napthenes, hydrogenised aromatic bodies, 
of Markonikow and Oglobin are probably poly. 
methylenes. We know more about the car- 
boxyl compounds which are applied in the 
manufacture of soap, siccatives, fruit essences, 
&c. The paraftin percentage varies much; 
Zaloziecki bases a_ classification of oils on 
it. The distillation is effected either by means 
of superheated steam eventually in a vacuum 
(Russia), or by bringing the vapours and also 
the heavy oils in contact with the hot boiler 
walls (Cracking process, United States, and else- 
where). Continuous distillation, a marked pro- 
gress, has been introduced by Nobel and by Groeling- 
Kstlaender ; periodical distillation is still much in 
use in America. Refrigerating machinery is used 
in the isolation of the paraffin. The utilisation of 
the waste acids and lyes leaves still very much to 
be desired ; the acids are applied in the manufac- 
ture of superphosphates. 

The long paper gave rise to an animated discus- 
sion, especially on vacuum distillation. Huchmann, 
of Baku, considered a vacuum indispensable in the 
manufacture of lubricants, in order to secure both 
high, flash points and viscosity. Stransky, of Press- 
burg, and others, thought that the vacuum was not 
indispensable. The next paper, 


Fras Point oF PETROLEUM AND ITs SAFETY, 


by Stransky, was still more eagerly discussed. The 
Fire Brigades Congress, of Amsterdam, of 189%, 
had proposed to raise the flash point to 40 deg. Cent. 
(104 deg. Fahr.), and, further to legislate on the 
construction of cheap lamps. Stransky spoke 
against legalisation of lamp types, as such laws 
could easily be evaded. It was quite possible to 
collect, in oil distillation, the ratios of 3 to 8; 
1 and 2 were too dangerous, 9 and 10 gave too 
poor a light. But since these four numbers could 
not well be utilised, he could not, for Austria- 
Hungary, advocate the raising of the flash-point, 
for commercial reasons; good oils would become too 
expensive. 

Holde, of Berlin, would make benzine, varnishes, 
and light lubricants from those four fractionations; 
Hirsch, of Mariampol, considered that their separa- 
tion would require very high column apparatus ; 
Bondarewsky, of Baku, would burn those products; 
Boehm, of Ostrau, thought them suitable for the 
new Diesel caloric motors. Huchmann declared on 
behalf of Baku industrials that they would guaran- 
tee an oil of 32 deg. Cent. (89.6 deg. Fahr.) flash- 
point, Abel-Pensky apparatus, without raising the 
price. Lobry de Bruyn, Amsterdam, strongly re- 
commended the raising of the flash-point, as_petro- 
leum accidents were very frequent in the Nether- 
lands. The Navy burned colza, but otherwise petro- 
leum ether was becoming common. _ Piesslinger, 
of Cronstadt, admitted that Austrian Galicia 
was in an awkward position ; in Russia a high flash- 
point could be insisted upon, although spirit lamps 
and gas, which were not under legal restraints, 
were much more dangerous. Several speakers 
suggested that the children should be taught 
at school how to handle petroleum lamps. 
The resolution, finally adopted, suggests the rais- 
ing of the flash-point as most desirable, but does 
not formulate any fixed proposal recognising the 
economical difficulties of the question. : 

This resolution was proposed by Holde, of Berlin, 
who further spoke on Uniform Nomenclature of Oils 
(a very important subject), and exhibited new appa 
ratus for the Analysis of Petroleum and the Testing 
of Lubricants. The latter subject was treated also 
by Klaudy, of Vienna, and by Kiinkler. Huchmann 
recommended Ostwald’s apparatus for determining 
the internal friction in lubricants. 





(To be continued.) 
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NOTES. 
ALUMINIUM IN InpIa. 

Av the present moment India consumes some 
30,000 tons of copper annually, which is used mainly 
in the construction of those copper and brass cook- 
ing pots and other utensils used there from time 
immemorial. An attempt is now being made to 
replace these metals by aluminium, the initiative 
in the matter being due to Mr. A. Chatterton, 
Professor of Engineering at the Madras University. 
Professor Chatterton, on his return to India last 
November, took with him a small quantity of 
aluminium, and commenced experiments with it at 
the metal-working classes of the School of Arts, 
Madras, of which he has’ the direction. A little 
later a small factory was equipped, and the pro- 
ducts were so favourably received that the out- 
put in the course of five months amounted to con- 
siderably over a ton per month, This result is 
somewhat surprising, in view of the intense con- 
servatism of the Indian peoples. Nevertheless, 
this latter feeling, though it has not resented very 
actively a change of material, is still strongly dis- 
played, in so far as the forms and finish of these 
cooking vessels are concerned. The shapes of the 
new vessel must, to be acceptable, be exactly the 
same as the old ; and the matter is somewhat com- 
plicated, as these traditional shapes differ in every 
district. Further, the vessels must be all hand- 
made, as drawn or spun work is disliked, in spite 
of its greater cheapness. An attempt to meet the 
native wishes in this matter, whilst at the same time 
reducing the cost of the utensils, is now being made. 
A drawing press is used to accomplish the initial 
stages of the work, which is then finished by hand. 
Some of the Indian workmen are said to be now 
very skilful in the use of the new material, and 
efforts are being made to establish similar factories 
elsewhere. As already stated, the factory at the 
Madras School of Arts is doing a fairtrade. A price 
list and catalogue issued from this Institution shows 
that the operations are not confined to hammered, 
spun, and drawn work, but castings are also made, 
the cire perdue process being used. Amongst the 
articles thus produced are lamps and various forms 
of water-bottles. Ornamental vepoussé work is also 
undertaken at the school, the work being done to 
original designs, the cost being about 12 rupees to 
15 rupees per square foot. The aluminium used 
has up to the present been obtained from the 
British Aluminium Company. Much credit at- 
taches to Professor Chatterton and the Madras 
School of Art for the introduction into India of a 
new industry ; and perhaps in no long time the 
aluminium work of Madras may become as famous 
as the brass ware of Benares. 


NovELTIES IN THE SouDAN CAMPAIGN. 


General Kitchener’s marvellously successful cam- 
paign in the Soudan is of interest, as affording the 
first occasion in which the new high-explosive shells 
have been used in actual warfare. Much experi- 
mental work has, of course, been carried out at home, 
and is still going on, in the hope of discovering an 
entirely satisfactory delayed-action fuse. At pre- 
sent it is stated that the shells are more useful 
against men than material. Another novelty 
tried in the campaign is the Woolwich bullet, 
which has been devised with a view to increasing 
the stopping power of the Lee-Enfield rifle, whilst 
at the same time avoiding the infliction of such 
very severe wounds as were occasioned by the 
Dum-Dum bullet. Apparently this object has been 
attained, as in the recent battle the Egyptian and 
Soudanese troops were armed with Martini-Henry 
rifles, whilst the British troops had the Lee-Enfield. 
Accounts of the battle state that the Dervishes suc- 
ceeded in getting closer to the native than they did 
- the white troops. In discussing these small-bore 
vullets it has to be remembered that the type 
originally used, which is practically identical with 
those still employed on the Continent, was capable 
of inflicting an extremely severe wound at a short 
range. Thus the Spaniards were at one time 
accused of using explosive bullets before Santiago, 
the character of the wounds inflicted with the 
; user rifle giving rise to this charge, which 

urther investigation proved to be quite baseless. 

, to a range of 300 yards the extremely high 
Ye'ocity of the modern small-bore bullet causes 
ra an explosive effect when entering a soft body. 
he ¢ latter is filled with liquid, it will be burst by 

© hydraulic pressure set up, as has been proved 


Y repeated experiments. A remarkable confirma- 





tion of this is related by an Italian officer, Major 
Michelini. The Italian rifle is of but 6.5 millimetres 
(.256 in.) in diameter, and proved very deficient 
in stopping power at the battle of Adowa. Never- 
theless, at short ranges the very high velocity 
of the bullet gives rise to a powerful ex- 
plosive effect, as already explained. Major 
Michelini one day fired one of these guns into 
water at an angle of about 45 deg. A dead 
fish almost immediately rose to the surface. 
On examination, no wound was_ discoverable 
in the body, the death being due entirely to 
the hydraulic shock arising from the impact of the 
bullet with the water. Further experiments amply 
confirmed this view of the matter, other fish being 
killed in the same way exactly as if by an explosion 
of a dynamite cartridge, which in certain districts 
forms a favourite method of poaching fish from 
preserved waters. The effects of this hydraulic 
shock seem, from Major Michelini’s experiments, to 
be sufficient to kill all fish within 2 ft. to 2 ft. 6 in. 
of the point of impact. Beyond the range of 300 
yards the ordinary bullet inflicts a wound of a much 
less dangerous character, and instances are on re- 
cord of men being shot through the head and re- 
covering. 


ComMBINED RapiatTion AND Arc Licut TELE- 
GRAPHY. 


In the course of experiments conducted with the 
object of confining Hertzian waves to one particular 
direction, and of preventing such messages being 
taken up by any but the desired receiver, Professor 
Karl Zickler, of Briinn, Moravia, has come to some 
interesting results. The apparatus used for radia- 
tion telegraphy are such that transmitter mirrors, 
of which much was expected originally, must be of 
very large dimensions. It has further been ascer- 
tained that the oscillatory disturbances emanating 
from the customary forms of Hertzian vibration 
decrease so rapidly in amplitude that almost any 
receiver will respond to some extent. By means of 
syntony secrecy can hence be obtained to a small 
degree only. Professor Oliver Lodge has realised 
increased discrimination by syntony, with the help 
of two separated induction coils, in which the 
magnetic energy exceeds the electric energy. Pro- 
fessor Zickler has had recourse to the fact which he 
learned from Hertz’s researches, that the ultra 
violet rays given out by an ordinary arc lamp, facili- 
tate the discharge between electrodes. He con- 
centrates the beams of an arc lamp by placing 
it between a concave mirror and a lens. Not to 
cut off the ultra-violet rays, the lens must be of 
crystal ; for the same reason the mirror should not 
be made of glass silvered at the back. A glass 
screen fixed in front of the crystal lens will not 
disturb the visible beam, but will stop the ultra- 
violet rays. The receiver consists essentially of a 
spark gap inserted in the secondary circuit of an 
induction coil, and of a coherer, a secondary relay, 
or a telephone. The gap is too wide to allow the 
discharge to pass unless the ultra-violet rays play 
upon the receiver. By manipulating the glass 
screen after the manner of a shutter of a camera, 
Morse signals can be given. Zickler has found 
the following arrangement most suitable: A glass 
chamber filled with rarefied air (partial vacuum of 
200 millimetres of mercury) or some other gas, con- 
tains the two spark electrodes, a sphere and a disc, 
both made of platinum, the latter inclined at 45 deg. 
to the longitudinal axis of the chamber, like the 
anti-cathode in an X-ray tube. On the front of 
the chamber, which is closed by a pane of crystal, is 
fitted a telescope tube with an object lens of crystal 
upon which the arc light beam falls. The length 
of the spark gap is not altered, but the resistance 
of the circuit is adjusted to the desired degree of 
sensitiveness. In the Elektrotechnische Zeitschrift 
Zickler explains that with the imperfect apparatus 
at his disposal he has, as yet, only been able to tele- 
graph through a distance of 200 metres, this with 
an arc lamp of 25 amperes and 54 volts and an arc 
of 10 millimetres. The concentrating lens of the 
receiver was not required in that instance ; the 
weather was dull and rain threatening. For long- 
distance signals we should want strong arc lamps. 
But we have powerful searchlights at our com- 
mand, especially on lighthouses and on board ship, 
where this new kind of telegraphy might be utilised 
for communication between vessels and the shore 
and for naval operations. This is an gm 
which will occur to everybody. Zickler also speaks 
of communication between fortresses and er , 





ing armies. The large Schuckert searchlight of the 





Chicago Exhibition was visible at Milwaukee, 80 
miles distant. In f weather the arc does not 
penetrate very far, but it may be possible to 
strengthen the ultra-violet rays which alone are 
needed. The circuit of the receiving battery and 
induction coil would have to be permanently closed; 
the current consumption would be insignificant 
however. The call does not cause any difficulties. 








ROYAL ENGINEERS. 
To THE Eprror or ENGINEERING. 

Sir,—There is one thing I am asked in connection 
with my statements about Royal Engineer organisation 
which must be answered for my hearers to have con- 
fidence in their correctness, namely : Admitting the difli- 
culties which the organisation of the War Office puts in 
the way of reform, how could I explain that the capable 
men who have been in office have tolerated the mainten- 
ance of the system if it is really ‘‘so clearly and dis- 
astrously wrong ?” 

That question I, toa very great extent, answered in a 
previous letter, where I explained that they have always 
either had sons, or protéges, or friends seeking admission 
to the corps, or been under the influence and advice of 
others who, for four out of every five military officers 
want to see their sons into the Engineers if they think 
they stand a chance, and thus always have some strong in- 
terest or influence to maintain the statu quo. 

Then it is objected that Iam only changing a charge 
of stupidity to what could hardly be described otherwise 
than dishonesty. 

But there is one thing which has always stood in the 
way of reform, namely, that the duties of the corps 
have never been properly defined; strange as it seems, 
different Engineer officers hold views very materially 
different on the subject of what Engineer officers properly 
are for, and all have consequently different ideas of 
exactly what is wrong and what should be done, agreed 
as all are that the system is defective. 

In these letters I have made no hypotheses or theory, 
but have taken things as they are, some officers wander- 
ing about into different kinds of employment, and becom- 
ing Jacks-of-all-trades, as it is admitted one category of 
Engineer officers must be ; others specialising and quali- 
fying themselves to be very useful in certain posts, espe- 
cially in connection with railways, telegraphs, &c. ; and 
I have pointed out how disastrous are the results of com- 
bining two such categories in one corps. 

But there are those who hold that specialists are un- 
necessary, and that the few we might require could be 
drawn on the spur of the moment from among civil engi- 
neers. They will at once dispose of my whole argument 
from the beginning, admitting nothing of Royal Engi- 
neers having to furnish three categories of officers; they 
= say ‘‘ Nonsense ! all that is required is to stop apecia- 
ising. 

They must overlook the fact, however, that the Royal 
Engineers are far more than are required to officer Engi- 
neer companies, that is to say, of the Jack-of-all-trade 
category, and that they are more than can be properly 
trained as military engineers and as soldiers, with the 
amount of military engineering work and _ military duty 
available for them, and when this is put right, then it is 
very nearly indeed what I ey ry 

hen there are those who hold that Engineer officers 
should make it their business to become engineers simply, 
that the officering of companies should be left to infantry 
officers, who had had some training in elementary field 
engineering, whilst the sappers would direct their work, 
a sort of staff of experts. 

They will dispose of my arguments in an equally sum- 
mary way. 

It is at once apparent to any onlooker that the three 
advocate precisely and exactly the same thing, namely, 
corps to officer engineer companies and some engineers to 
direct work as technical experts. The only material dif- 
ference is as to which ré/e the Royal Engineers are to 
take, the one or the other, or, divided, to take both. 

This, however, makes all the difference from the corps’ 
point of view, and hence that there is not agreement 
among Engineer officers as to what should be done. 

No doubt that will cut this undefined, though ‘“‘ fancy 
free,” ition of the corps. An institution so grossly 
anamolous, unworkable, and absurd could hardly have 
lasted a moment, although bolstered up by personal 
interest and protected by War Office conservatism. 

On account of this undefinedness it is impossible to 
— the point with any advocate of the statu quo, 
unless you remember the rule: First make him define 
what Engineer officers are for. Then, whichever defini- 
tion he takes, you soon have him if you know the facts 
of the case ; otherwise, from the nature of the thing, you 
never can. 

There is another thing too. In foreign armies the 
organisation of the engineers has constantly been a 
matter of experiment and of difficulty. This made 
it possible to say, looking at the thing superficially, that 
the whole question is full of difficulty, and our Conti- 
nental neighbours have found no satisfactory solution. 
But they have all done what we are here advocating ; 
they are finding their difficulty in the organisation and 
distribution of the different corps of officers of engineer 
companies, a question I have carefully avoided touching 
on in my letters; a different one altogether, which can 
open up any amount of debate and difference of opinion, 
and which we will only be able to grapple with at all 
when we have accomplished what they have already 
done, namely, reduced the corps of officers of engineer 


Ys 
companies to a body of the — required as such. 





No comparison can be made between the Continental 
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corps of officers for engineer companies, and ours of engi- 
neers generally, fully twice as strong as could ever 
required to officer all the engineer companies. 
here is another cause yet that is credited. and most 

probably with some degree of truth, to have contributed 
to the phenomenal impunity of this disorder; namely, 
the jealousy towards Royal Engineers which has been so 
conspicuous in some armies and certainly not unknown 
in ours on account of which the engineers may have been, 
at least not to be pressed, to put themselves under better 
conditions to aaat 

So have muddle, personal interest, conservatism, mis- 
leading circumstances, and to some degree, at least, 
jealousy, formed a deadly combination to stop reform ; 
and explain the fact, without such a combination quite 
inexplicable, that able men have come and gone in the 
War Office and left this masterpiece of absurdity as they 
found it. 

Very little, however, can those things exonerate the 
military executive of having permitted a system to remain 
under which officers of no assured military experience 
whatever, are put in position to claim command in the 
eventualities of war; perhaps after all the most scan- 
dalous part of the whole thing. 

T remain, Sir, yours sincerely, 
A Roya ENGINEER OFFICER, LATE OF THE 
InpIAN Pustic Works DEPARTMENT. 
P.S.—What I suggested, by way of reform, amounted 


to: 

The reduction of the Royal Engineers to the numbers 
required as military engineers. 

The formal recognition of the fact of the officers of the 
Indian Public Works Department being officers of the 
auxiliary forces, in order to remove the excuse for put- 
ting Royal Engineer officers in civil employment. 

Surely this would give satisfaction, would it not? 

I suggested also a way in which they could be 
usefully employed as auxiliary officers, but except for 
saying that a regulation should allow the transfer to the 
military branch of any who on active service showed it to 
be desirable both for the country and for them that they 
should follow that career, I did not suggest their rising 
in military rank; or the Royal Engineers, who I pro- 
posed attaching to the Public Works Department, for 
experience, rising in departmental rank. If, however, 
reform is to consist in not availing ourselves of the ex- 
cellent opportunities we have of training our engineer 
officers, for no better reason than because the Germans 
have no such opportunities, when, moreover, our engi- 
neers, who on generally find themselves campaigning 
in countries where all engineering works are to S made 
and not existing, need more training than those of Con- 
tinental armies who would operate in countries where 
some repairs are all they eae ever have to do, there 
would be few advocates for it. 

How would it look if a sapper company on a frontier 
expedition could not make a road until the expert 
arrived, and if they had had no engineering experience 
they would probably not make the best possible job of it, 
which it is so important that they hold, 

I have left no query of ‘‘Yo he Trovado” un- 
answered, that I could answer, nor will I any. 

In my first letter I applied the word militarisation to 
the suggestion I made for the Indian Public Works. I 
wished to emphasise that it would be practically the same 
in its result as the handing over the whole Department to 
‘“‘ military” engineers, which is still urged by a large but 
thoughtless party. 

If some of your correspondents had read my letters 
with ordinary care, they would have seen that it involved 
nothing new and no real alteration, in fact, and only in 
name from what is now, and would make, the Depart- 
ment what the railway managing officials in England, and 
the engineers of the Crewe Works are, now. 








RAILWAY UNPUNCTUALITY. 
To THE EpitoR OF ENGINEERING. 

Str,—One thing has struck me in the discussion on 
railway unpunctuality—that is, the stress laid on the 
alleged smallness of leating surface in English locomo- 
tives. Now I find that when the late Mr. Patrick Stirling 
placed his 8-ft. driver engines on the Great Northern 

ailway, their weight was 39 tons, the heating surface 
being, in tubes, 1043 ft. ; in firebox, 122 ft. ; total, 1165 ft. 
Some years afterwards, when Mr. Stirling had increased 
the weight of this class of engines to 45 tons 3 ewt., he 
was content to place in them 934 ft. of heating surface in 
tubes and 109 ft. in firebox; total, 1045 ft. This eminent 
locomotive engineer evidently did not see the necessity of 
excessive heating surface. 

Yours truly, 
C. I. M. Evans. 

15, Victoria-road, Clapham Common, 8.W,, 

September 5, 1898. 








Erratum.—In our notice of Mr. Geo. A. Lowry’s 

per, on ‘A Century of Cotton Ginning and Baling” 
see page 197 ante), the American crop of cotton for 1897 
was incorrectly stated; the estimated amount of the 
crop ng last year was five thousand five hundred million 
pounds. 





BELGIAN METALLURGICAL INDUsTRY.—At the close of 
last year there were 9 iron works and 16 blast-furnaces in 
activity in the Hainaut, while one iron works and four 
blastfurnaces were inactive at the same date. The number 
of workpeople employed last year avers 1302. The works 
consumed fast year 75,600 tons of Belgian iron minerals® 
996,390 tons of foreign iron minerals, 202,870 tons of 
scoriz and mitraille, 154,185 tons of castina, 542,160 tons 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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Nore.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1. inall other cases. The price of quicksilver is 
per bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal prices are per ton 
Heavy steel rails are to Middlesbrough quotations. 
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was 452,060 tons of pig, or 54,570 tons more than the | had five steel works in activity last year. The s— : 
397,490 tons produced in 1896. The production of 1896 | workpeople employed in these works was he ra 
was made up as follows: Casting pig, 1300 tons; refining | wages averaging 2s. 8d. per man per day. | 3 nat “7 
pig, 218,450 tons ; and steel pig, 177,740 tons. In 1897 no | consumed last year 146,430 tons o coal ; 32,830 ton 
casting pig was produced, but the production of refining | Belgian Bessemer pig ; and 18,955 tons of gage on 350 
pig showed an increase of 40,480 tons, while that of steel | mer pig ; 195,450 tons of Belgian Thomas ig ; an ' a0 
pig was larger by 15,380 tons. The average value of the | tons of foreign Thomas pig ; as well as tons te 

ig of all kinds produced in the Hainaut last year was |cellaneous foreign pig and 20,855 tons of peu theo 
by 1s. 5d. per ton, as compared with the corresponding | The production effected was 259,260 tons of _ 1 a 
average of 2/. 5s. per ton in 1896. There were 25 | and steel castings of the value of 883,320/. T tomers 27 
iron works in activity in the province of the Hainaut | of steel works in the province remained rages! in 
last year; these works employed between them 1065 | year as in 1896. The peoporos of foreign pe ok 
workpeople at an average wage of 3s. 03d. per day. The | the steel works of the Hainaut last year 4 oe hers 
consumption of coal was 539,795 tons, of Belgian pig | as compared with 23 per cent. in 1896. The pr Cpe 
312,520 tons, and of foreign pig 59,045 tons, while the | of last year shows an increase of 14,975 rage gee yest 
output of finished iron for the year was 348,410 tons. In| cent., as compared with 1896 ; the output . po el 
this total, merchants’ iron figured for 243,530 tons, rails | having been 244,285 tons, or about 30 athe we — aa 
for 1085 tons, and plates for 37,250 tons. While 371,565 | the at for 1825. The quantity of a : oo 
tons of pig were dealt with last year, the corresponding | in the Hainaut last year was 205,195 tons, o : tof 905,195 
total in 1896 did not exceed 361,465 tons; the increase | value of 1,005,4367. Rails figured in the roe . red 78 200 
was attributable to an increased use of Belgian pig, the | tons for 6395 tons; miscellaneous — 8 For 8080 tons. 
consumption of foreign pig having been 16 per cent. last | tons: plates for 15,600 tons ; and stee: alg nel in 1896 
year, while in 1896 it was 22 per cent. The production of | The production of finished steel in t - 137 por 
finished iron in 1897 was 354,070 tons, so that the output | having been 192,600 tons; the output od The posers 
showed a falling off last year of 5660 tons, or about 1} per | that of 1896 by 12,595 tons, or 6 Pye + se in the Hal 
cent. The average value of the finished iron made last price of finished steel of various kinds _ od with & 
year was 5/. 3s. 7d. per ton, as compared with 4/. 18s, 10d. | naut last year was 4/. 18s. per ton, as compare: 





of coke, and 4270 tons of coal. Their output last year 








: 7 A ton in 1896. 
r ton in 1896. It follows that prices improved last} corresponding average of  4/. 11s. 4d. per 
vor to an average extent of 4s. 9d. per ton. The Hainaut | The suivemes occured principally in rails. 
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December 26, 1897, and the work was executed under 
the directions of the architects, Messrs. Pertwee 
and Hart, the ironwork being contracted for by 
Messrs. W. R. Renshaw and Co., of Stoke-on-Trent, 
the expanded metal being supplied and fixed by 
the Expanded Metal Company, the asbestic plaster 
being provided and laid on by the Asbestos and 
Asbestic Company, whilst the asbestos cloth was con- 
tracted for by Messrs. J. N. Lyons. The whole of 
the contractors worked with the best of harmony, em- 
ploying their men at times both at their works and on 
the job in day and night shifts, and carrying it out 
under considerable difficulties on account of the great 
height that had to be contended with without full 
scaffolding. Much of the work, such as the plastering, 
was done from ‘‘ boats ” hung from the roof or the top 
girder of the screen. The total area covered by the 
asbestic plaster, and by the expanded metal is close on 
4000 square yards, and as this work could only be 
taken in hand after the ironwork was in position, the 
dearth of time naturally made itself specially felt to 
the two firms performing this part of the work. 








INDUSTRIAL NOTES. 

THE proceedings of the Trades Congress as regards 
principles and general policy have been fully dealt 
with in another part of this issue of ENGINEERING, and 
consequently only a few matters of more personal 
interest need be referred to here. The Congress was a 
large one, 416 delegates being present besides visitors. 
Among the delegates were two from the United States, 
able and shrewd men; one from New Zealand, and 
two from Japan. Among the visitors were Lady Dilke, 
and some other ladies; Mr. George Howell, the first 
secretary to the Congress; Mr. H. Slatter, J.P., one 
of the first delegates; Mr. F. Maddison, M.P., and 
a number of local magnates. The old city of Bristol 
gave a cordial welcome to the Labour Parliament. 
The Mayor entertained the delegates and others at a 
soirée at the Art Gallery ; Mr. Lewis Fry, M.P., gave 
a garden party; there was an evening trip to the 
Bristol Channel, and numerous invitations to break- 
fasts, luncheons, teas, and late dinners, while on Friday 
night there was a grand ball in spite of the destruc- 
tion of Colston Hall. The invitations were so nume- 
rous that it was difficult to deal with them. One of 
the American delegates, with a sparkle of humour, 
asked the writer to give him a bit of advice: ‘I 
have,” he said, ‘‘invitations to 13 feeds to-morrow; 
how can I put them all in?” These included four 
breakfasts, five luncheons, two teas, and two dinners. 
The incident indicates the generous manner in which 
the Bristolians welcomed the visitors and delegates to 
the Congress. 

The fire which destroyed the handsome hall was 
disastrous in many ways, for the British Association 
was to have held its sittings there during the current 
week. It was built about 30 years ago, and was one 
of the largest hallsin the provinces. Its worst feature 
was its bad acoustic qualities. This may be remedied 


as a body of practical workers, has declined and lost 
caste. 


The great miners’ dispute in South Wales and 
Monmouthshire is over, the end being inglorious for 
the men. When it was whispered about the Bristol 
Congress that the men had accepted the employers’ 
terms there was a shrug of the shoulders, and a 
general admission that the contest was a wild one 
from the first. The Federation men declare that the 
Welsh colliers had pledged themselves not to accept 
the scale. But this was never a very clear issue to 
the outside public. ‘‘ They have gone back on worse 
terms than they could have got after the first week,” 
said a miners’ representative who is the trusted leader 
in a great union. It has been a miserable contest 
from first to last, and the same indecision seems to 
have clung to the men’s Provisional Committee to the 
end. When it became known what the coalowners’ 
terms were there was a feeling that they were final, or 
in the nature of an ultimatum. This notion led to the 
fear that rejection meant—they knew not what. But 
the men wanted to preserve Mabon Day. It is gone, 
as is the men’s confidence in Mabon. This is the pity 
of it. Mr. W. Abraham may not be a great leader 
of men, but he is honest, truthful, and trustworthy. 
Moreover, the vacillation of the past few months 
would seem to indicate that there is a deficiency in 
leaders. Either the men do not know their own 
minds or they conceal their real purposes ; in either 
case the results are disastrous. The Welsh miners will 
have to look at their leaders again, and when they do 
Mabon will not greatly suffer. 

It is now pretty evident that the fight against the 
sliding scale was fomented by and supported by the 
Federation. This has been asserted all along in 
this column. The fact becomes clear in the face 
of later developments. But why may not the scale 
operate to advantage in one place if adversely in others? 
In South Staffordshire it works fairly well. In the 
Federation districts outside it does not work. It might 
be that in Wales it is the best mode of dealing with 
wages. But there is this misfortune—the basis of the 
scale is that agreed to in 1879, when wages were at a 
very low ebb as compared with the wages of 1870-4. 
A very low basis is bad for the workman just as a very 
high basis might be bad for the coalowner. But there 
is a golden mean, and 2 scale ought to take that golden 
mean as the best for all purposes. 





The position of the engineering trades throughout 
Lancashire continues to be good, and the outlook is 
still most encouraging. In nearly all departments the 
weight of work coming forward is sufficient to replace 
contracts running out and orders nearing completion. 
The one exception to this statement is the loom trade, 
which has been quieting down. Machine-tool makers 
continue to be pressed with work in all departments ; 
so busy are they that they are unable to accept new 
orders if they are required to be put in hand this year. 
Locomotive and stationary engine builders are ex- 





in the rebuilding of the hall. The fire did not origi- 
nate in the building, but in a large tailoring estab- 
lishment adjoining. 

The two American delegates were smart men—able, 
self-possessed, and with ‘‘the gift of speech” in a re- 
markable degree. They illumined whatever they 
touched. The New Sealeader was also an able man 
and fluent speaker. The two Japanese were silent 
spectators, but there was shrewd observation written 
upon their faces, otherwise so expressionless, as they 
watched and listened to the debates. In estimating 
the qualities of the delegates, one politician will 
describe them as reactionaries, another as ultra- 


tremely busy, most of them having sufficient work on 
hand to carry them well into next year. Boilermakers 
are similarly busy, as also are those engaged in the 
more general branches of engineering. There is nothing 
of any serious import in the labour world except for 
the rumour that the subject of an advance in wages 
is being considered by the Employers’ Federation ; 
but it is not expected that troubles and stoppages 
will ensue. It is hoped that friendly negotiation will 
settle whatever questions may arise in connection 
with this subject. In the iron market there has 
been and is a strong healthy tone generally, and 
prices have a hardening tendency. There has been 


advanced. A thorough Free Trader would have been ong igen! pressure as regards the supply of pi 


horrified at the bare thought of a Protectionist resolu- 
tion; but it was very sympathetically discussed, 
though it was rejected. Other resolutions, however, 
were carried which had in them the spirit of protec- 
tion, though not so openly expressed. And yet only a 
few years ago the Fair Prades were turned out of 
Congress for trying to get a resolution on the agenda. 

The contest for seats on the Parliamentary Com- 
mittee is as keen as ever—perhaps keener, as the 


(lelegates know that it depends upon the complexion | to be moderate for a 


iron, 
rates. A steady business has been put through, and 
very little underselling by merchants is reported. 
Finished iron makers are well booked with orders for 
at least a couple of months ahead, and prices are firm 
at full rates. The steel trade continues very busy, 
with a strong tone and a hardening up of prices. 


prices are firm at the recently advance 


In the aan district the demend is said 
1 classes of finished iron, but the 


of that Committee whether steps will be taken to carry | dearness of Rig iron and the advance in _ keep 


out some of the ultra-proposals endorsed by the Con- | up prices. 


he home consumption of bar, rod, chain, 


gress. Well, the Socialists have practically captured | strip, and angle iron has been well sustained, and 
the Congress by the wegen of certain resolutions. | there has been an increased output in most cases, so 
the 


What next? When 
with the subject by means of Bills in the House of 


Committee attempts to deal that customers’ requirements are better satisfied. But 
the spells of very hot weather have been very trying 


Commons, then they will see the predicament they | at the furnaces and mills, necessitating some relaxation 
are in. For example, how will they draft a Bill to|of work. Prices keep fairly up, and there is no in- 
appropriate all the land, the mines, railways, shipping, | dication of any reduction in quoted rates. It is said 
and all the means of production, distribution, and |to be known that there are some good orders await- 
exchange? In whom will Congress commit the trust |ing acceptance for bars, plates, angles, strip, and 
for and on behalf of the nation? Not certainly to a| galvanised iron as specifications now coming in are 
Government composed of landowners, mineowners, | cleared off, while hoops and rods are in good request. 
railway directors, shipowners, and manufacturers. |The steel trade continues to be exceptionally busy, 
But the Socialists have scored, and now perhaps they | the weekly turnover in all classes of steel being ex- 
will allow matters to develop for a century or two | ceedingly heavy. Makers, in fact, have great diffi- 





until things are ripe for the change. But the Congress, | « 


ulty in meeting the demand, particularly in soft steel 





sheets, billets, and bars. All the local industries are 
fairly busy in the engineering branches, including the 
ironfounders, girder and bridge constructors, boiler. 
makers, and tankmakers. It is exceptional where 
employment is scarce. In labour circles there js 
quietude generally. 





In the Birmingham district the demand for different 
classes of iron is described as moderate, prices being in 
all cases well maintained. The production of pig iron 
is still restricted, and the output is not equal to the 
demand. The prices of finished iron are strengthened 
by the dearness of crude iron and of fuel. List bars 
have been strong, even to the extent of net prices being 
charged without the usual abatements or discounts, 
Black sheets have been a little dearer. All descrip- 
tions of steel are in demand, and are fully upheld in 
value. The local trades generally are well employed 
in the engineering and cognate industries, but with 
some decline in employment owing to the falling off in 
the cycle trade. One branch complains of depression, 
that is the gun trade, the manufacture of small arms 
being quiet. 





The ironfounders of Sheffield have for some time 
been agitating for an advance in wages of 2s. per 
week. But there are other elements in the dispute 
than the question of mere wages, such as piecework 
and the employment of more apprentices than the men 
consider reasonable. It had been hoped that the dis- 
pute would have been settled without the resort toa 
strike, but at a meeting held last week a strike was 
resolved upon unless the employers give in. The 
men are well organised, and are supported by the 
union, which is now in a strong position as regards 
funds. But only about 750 will be really directly 
affected by the dagain, besides which there are the 
labourers. 





For some little time the sheetmakers in some Mid- 
land districts have been contending for a reduction in 
wages, and they seem inclined to act apart from and 
outside of the Midland Wages Board. There is a 
protest against such action both by the employers’ and 
workmen’s representatives on that board. But for 
some reason or other the sheetmakers think that they 
can best act alone. If a reduction is really decided 
upon the men will resist it, and we may see a stubborn 
fight. 

The Iron Moulders’ report for September states that 
the membership has attained the highest level ever 
reached, 7107. The actual working membership is 
better than ever, but the report pathetically remarks : 
‘* There are still some men idle, it would seem.” This 
is not regarded as a necessity, for the report suggests 
a fear that the men are not taking full advantage of 
their opportunity ; the finances are so prosperous that 
the executive are looking out for an investment of 
8000/. The wages movement is going on fairly well; 
the Ayrshire employers have conceded another Is. per 
week, making 2s. in a short time, but the men think 
that it ought to have been 3s., as the general run of 
wages islow. The Aberdeen men are going in for an 
advance, but the full policy is not yet decided upon. 
The union is progressing very fairly in most respects. 





The demand of the workers in the extensive works 
of Isaac Holden and Sons, Limited, Bradford, even- 
tuated in a strike, but the matter was settled last 
week on the basis of a 5 per cent. advance to about 
1000 workpeople. 

The special provisions of the Factory Acts relating 
to dangerous trades have been extended to certain pro- 
cesses, making transfers, &c., in the china and earthen- 
ware trades. Special rules will now have to be 
drafted by the inspector for approval by the Home 
Office for applying the provisions of the Acts to this 
industry. : 

The Federated Postmen’s Congress have quite 4 
batch of grievances against the Post Office Department 
other than those formulated at the Trades Congress at 
Bristol. The Southport Congress was on at the same 
time, and one of its resolutions was against assistant 
postmen at 12s. 6d. per week, instead of at a com- 
mencing salary of 18s. per week. The postmens 
leaders think that there can be no satisfactory arrange- 
ment of terms until they are specially represented in 
Parliament. Other trades think the same thing. 





The riveters on the Clyde are again giving pene = 
They refused to accept the price-list agreed upon Py 
the employers and boilermakers, and stopped work on 
Friday in last week. The Associated Employers = 
upon called upon Mr. R. Knight, J.P., to order the 
men back to work. This was done. 





The Scottish miners in some districts had hoped 
to obtain another advance of 6d. per day 12 
wages, mainly in consequence of the continuance 0 





the strike in South Wales. The coalowners were 
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CS 
averse to any advance, and even denied that the 
revious advance was justified. Now that notices 
lov been given in, will the men forego their demand, 
seeing that the Welsh coal strike is settled? If the 
men persist, we may have to face another coal strike. 

The Durham and Northumberland coalowners have 
refused the demand of the miners for an advance in 
wages, contending that prices only justify the con- 
tinuance of the last temporary advance to the end of 
this month. Whether any action will be taken to 
enforce the demand, and if so what steps will be taken, 
will have to be considered by the miners’ unions, not 
conjointly but se arately as usual. ; ; 

The South Wales and Monmouthshire miners pro- 
pose to organise themselves into a large and financially 
strong union. This was done in the early seventies, 
but the men fell away; and then came the wages 
scale settlement of 1879, which has been a bone of 
contention ever since. If the coalowners are wise they 
will consent to reorganise the scale, start another 
basis, and then possibly there will be peace. But not 
even the signed agreement can secure peace up to 
January, 1903, on the basis of 1879. 

The miners have started a movement for a pension 
scheme on lines advocated by a large coal merchant 
15 years ago, namely, of Id. per ton on the output, 
such rate to be imposed by Act of Parliament, and be 
collected as a tax at the pit’s mouth. 








THE SWEDISH IRON INDUSTRY. 
Outlines of the Development of the Swedish Iron Industry.* 
By RicHArRD AKERMAN, 
(Concluded from page 310.) 

By what has been said about Ekman and his work, it 
will no doubt be evident that he was by no means a mere 
imitator, but may be said to have nationalised the Lan- 
cashire hearth-tining for Swedish purposes, and thus to 
have founded a period of more than half a century in 
which this method prevailed in Sweden ; for it was only 
in 1895 that the production of Lancashire iron was ex- 
celled by the joint production of the Bessemer and open- 
hearth ingot metal. It is true that other hearth-fining 
methods (the so-called Franche-Comté and Walloon pro- 
cesses) and the puddling process also were used, but, as 
Table I. will show, only to such a limited extent that the 
state of things just mentioned will be unchanged, inde- 
. of which side the joint totals of their production 

ed. 


TABLE I.—The Swedish Production of Malleable 
Iron and Steel. 





Wrought Iron. Ingot Iron and Steel. 
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1893 208,802 14,942 | 1788 | 225,532} 84,398} 81,889 | 166,287 
1804 189,355 | 13,203 | 1959 | 204,517] 88,322] 84,003 | 167,325 
1895 172,883 | 14,051 | 1792 | 188,726] 97,320| 99,259 | 196,579 
1396 174,866 11,874 | 1656 | 188,396 | 114,120 | 142,301 | 256,421 
1897 177,525 | 10,188 | 1919 189,632 | 107,679 | 165,836 | 273,515 
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Pic the puddling process has been so little used in 
Sweden will not be astonishing, considering that its ad- 
vantages in being able to treat phosphoric pig iron with 
fossil fuel could not be availed A in a country where, as 
_ Sweden, comparatively great quantities of iron ores 
ree from phosphorus are to be found, but where a suffi- 
— supply of coal of its own necessary for its iron works 
1s lacking. Consequently, the puddling process in Sweden 
was only used for a few purposes for which its products 
wt more suitable than those of hearth-fined iron, as, 
a all, for the production of axles and plates, but even 
in this respect it has been almost completely replaced by 
the open-hearth and Bessemer metal. 

Pa order to take full advantage of the almost com- 
plete absence of sulphur in the charcoal, the necessity of 
Paying capa attention to the roasting of the iron ores 
pe ~~ y and more keenly felt in Sweden than elsewhere, 
— - Ores containing very little of pyrites. To this 
tint added the wish to make use of iron ores compara- 
th : y oy In pyrites, which ores could not be used without 
path of producing a red-short iron or steel unless the 

‘ble was made more even and complete than was 
Mtoe “1 With the old methods by which the roasting was 
: In piles or er This was so much the more 
ra : —_ the methods of hearth-fining used in Sweden 
oi = allow of such a large roportion of silicon in the 
de pe hed = generally be the case in coal-bearing coun- 
the st fara Sg ae is kept low by the intense heat of 

», Without the use of manganiferous o ig iron ver 
on in silicon and sulphur 2 regularly required, whieh 
aa ty to our methods of fining, if the iron treated 
nding to these methods shall be perfectly suitable to 
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the most demanding purposes, the proportion of sulphur 
contained in the charge of the furnace must be very 
small. For these reasons the officials of the Jernkontor 
as far back as 1820 constructed several types of roasting 
furnaces, of which two especially have offered considerable 
advantages until they were replaced by gas furnaces, the 
first of which was designed by Starbiick in 1840. The gas 
furnaces, gradually improving, reached their perfection in 
the one designed by Westman in 1851, which, ever since 
the sixties, has been generally used at the Swedish blast- 
furnaces, and which has made it possible to profitably 
use many very pyritic iron ores, formerly considered to 
of no account. 

By the invention of the Bessemer in 1855, and the 
Siemens-Martin processes about 10 years later, a new era, 
indeed, was opened to the iron industry in common, and 
these remarkable methods are also the cause of great 
revolutions in the iron industry of Sweden; but in the 
shape they appeared until 1880, they scarcely exercised 
any essential influence on the state of the Swedish iron 
industry compared with that of other countries. Sweden 
was, indeed, one of the countries that first introduced 
these two processes, and, as may be observed, the Bessemer 
process might perhaps never have reached its perfection, 
if Consul G. F. Géransson had not, in the summer of 1858, 
at Edsken, by increasing the area of the tuyeres, and 
consequently augmenting the volume of blast, at last 
succeeded in shortening the process, so as to produce a 
sufficient heat in the converter to allow of the proper 
separation of the slag from the metal, and thus also to 
convert our pig iron, free from impurities, into a good 
steel, which, having been exported to England, inspired 
the capitalists who were backing up the late Sir Henry 
Bessemer. Nevertheless, the transition from Lancashire 
fining to the new methods has been comparatively slow ; 
and, as has already been shown,. it was only in 1895 that 
the Swedish production of Bessemer (97,320 tons), and of 
open-hearth ingots (99,259 tons), altogether (196,579 tons), 
— that of finery blooms and puddled bars (188,726 
tons). 

The expectations inspired by the introduction of the 
Bessemer and Siemens-Martin methods into the country, 
that Sweden would derive great and special advantages 
from them, because of her good supplies of ores nearly 
free from phosphorus necessary for these methods of 
production, as they were applied at that time, were 
mostly defeated by the enormous deposits of such-ores 
that were discovered and made available in several other 
countries in consequence of the increasing wants. 

As had been the case with the Lancashire iron, so it 
now was with the Bessemer and open-hearth products ; 
Sweden had to be contented with the export of only such 
kinds of iron and steel as were needed for the most 
delicate purposes, among others even such for which the 
use of crucible steel had been necessary.’ For structural 
purposes and railway building, which absorb the greater 

rt of the iron and steel produced in other countries, the 
Swedish ingot metal, as well as wrought iron, owing to 
the want of cheap fuel, became too expensive to be used 
to a greater extent, not only abroad but even in our 
own country. 

Our situation, however, was comparatively good, as 
long as, owing to our material being relatively purer, and 
consequently less in need of manganese, we more easily 
than other countries could not only — soft ingot 
metal, but also hope for the exhaustibility of the strained 
supplies of iron ores nearly free from phosphorus. But 
this state of things became — changed when, at the 
end of the seventies, Messrs. Thomas and Gilchrist began 
using basic lining (dolomite or magnesite) in the Bessemer 
converter and in the Siemens-Martin or open-hearth 
furnaces. By this, as is well known, the same advantages 
were attained as by the puddling-furnaces being lined 
with basic lining about 1820, namely, that the phosphorus 
of the pig iron, by the aid of such linings, could be 
eliminated as phosphate’in the basic slag. The con- 
sequence of this has been that the supply of ores low in 
phosphorus, which had before been necessary for the 
production of ingots, is comparatively not so pressingly 
needed any longer ; so much the more as, owing to the 
fact that lime is a much stronger base than the oxides of 
iron, the dephosphorisation can be effected far more 
completely in the production of ingot metal in a basic 
lining than is ible in the wanes process. As, 
further, the diakcanhonitadion must be preceded by the 
decarburisation of the metal, the basic methods are 

rincipally suitable for Lape or iron low in carbon. 

hus the Swedish iron was rivalled in producing basic 
Bessemer, and, still more, open-hearth iron, and the 
opportunities, already limited, for selling the Swedish 
iron in the markets of the world were thus still further 
reduced. 

As has already been shown, the Swedish iron industry 
has, more than by anything else, been injured by those 
encroachments upon its old privileges of good supplies of 
ores very low in phosphorus, or even almost free from 
that impurity, which was caused by the above-mentioned 

rocesses of dephosphorisation; and now the Swedish 
iron industry may be said to have its perhaps most 
essential advantage of those of foreign countries in the 
comparatively great supply of charcoal, for by means of 
it and of iron ores well roasted, the sulphur may be next 
to completely got rid of in the blast-furnaces. Con- 
sequently, it is possible, too, to produce pig iron almost 
free from sulphur without the overheating of the furnace, 
and the great amount of silicon in the iron combined 
with such a ot whereas in countries in which 
the iron industry is limited to sulphurous fuel, it is 
difficult, without the aid of manganese, to get pig iron, 
with respect to the amount of silicon, quite suitable for 
the basic methods so free from sulphur as is needed for 
rather delicate purposes. 

Tn this connection I may be allowed to observe that 


be | have Swedish 


white Swedish pig iron on no account contains sulphur as 
a rule, as is the case with the coke iron; but there is a 
belief, based on circumstances quite different from ours, 
which often causes our foreign customers, accustomed to 
coke iron and wishing to have Swedish pig iron extra 
free from silicon, to advance so extravagant a claim as, 
for instance, to get grey Swedish pig iron with 0.2 per 
cent. of silicon at the utmost. Pig iron so low in silicon 
will be peeeteeer white, but, if prepared with charcoal 
from a charge duly free from sulphur, it will nevertheless 
contain almost no sulphur. Thus, every one wishing to 
ig iron with silicon extra low and almost 
free from sulphur should give up his demand for grey 
iron; but, in order to avoid too high a percentage of 
sulphur, should stipulate that the pig iron must not con- 
tain a larger proportion of sulphur than 0.02 to 0.03 per 
cent. 

At the same time as our iron industry, as has already 
been said, is, especially nowadays, mainly backed up by 
our supply of charcoal, the greatest obstacle to its progress 
is, on the other hand, to be found in the complete absence 
of mineral coal in our mining districts.. By this, as 
shown above, we are limited to the production of iron of 
comparatively expensive quality, and our competing in 
quantities at large in the markets of the world is never to 
be thought of. Except for the best kinds of steel required 
for the production of tools, Swedish iron is now only used 
for sundry things, such as horseshoe nails, certain kinds 
of wire, fine harness-mountings, and the like; and when 
such uses as, some time ago, the crinoline steel and, lately, 
cycle spokes were added, the Swedish iron industry 
entered another and more prosperous stage with advan 

rices. The consequence has been that, for keeping the 
oreign market to Sweden, it has been found necessary 
by all means to furnish products more and more uniform 
in temper, free from impurities, and in every respect 
better than ever. 

In such circumstances, of course, a good deal of atten- 
tion has been bestowed on the management of the blast- 
furnaces: as a proof of which it may be pointed out, not 
only that until 30 years ago all guns in Sweden were cast 
directly from the blast-furnace, but also that, ever since 
the introduction of the Bessemer process, the pig iron 
used for it has been taken directly from the blast-furnace 
into the Bessemer converter without re-melting, or even 
without the use of any mixer. The giving up of this 
method of gun-making in 1868, and the passing over at 
that time to the re-melting in reverberatory furnaces, was 
not due to a lessened confidence in the former method of 
——, but to the difficulty of getting sufficiently 

arge — of pig iron for producing heavy guns in 
the old way. 

The fact that, because of the comparative costliness of 
the materials needed for its production, the Swedish 
Bessemer metal could not be used for such comparatively 
common purposes as rails and the like, for which the 
Bessemer metal has for a long time been almost ex- 
clusively used in most other countries, caused a very slow 
progress of the Bessemer process in Sweden in quantita- 
tive respect, as the Swedish Bessemer works had all from 
the beginning been compelled to limit their production to 
the supplying of very delicate wants. The whole character 
of our Bessemer industry has accordingly got a stamp 
quite different from that of other countries, inasmuch as 
pig iron still lower in — and phosphorus, but at the 
same time somewhat richer in manganese and lower in 
silicon, is here used than is usual in other countries. 
With the lower proportion of silicon contained in our pig 
iron, and the, because thereof, less intense heat of the 
bath, the Casperson converter-ladle is connected ; and this 
apparatus, which is in use at most of the Swedish 
Bessemer works, facilitates the possibility of effecting 
the casting without any risk of waste, at a temperatyre 
favourable with respect to avoiding the dangerous blow- 
holes in the metal, for the exploration of which tempera- 
ture we are greatly indebted to Mr. C. A. Casperson. 

A consequence of our Bessemer pig iron being so free 
from sulphur, and generally containing a certain amount 
of manganese, up to 4 per cent. to 5 per cent., is further 
that the addition of ——— at the end of the process 
is used in a far more moderate extent in Sweden than in 
other countries. The process commonly is more directly 
finished by using less admixture for re-carbonisation than 
abroad, and for that purpose the same pig iron is often 
used as that for the Scams process itself, to which a 
comparatively small portion of a is added. 
What has been said of the Bessemer method may also be 
applicable to our open-hearth process, but except working 

ig iron very low in soa poe basic open-hearth, too, 
nas been introduced for the treatment of phosphoric pig 
iron containing from less than a tenth to 0.5 per cent. of 
that impurity. The basic open-hearth process is now in 
use at several works, but the basic Bessemer only at one 
lace. Table II. will show the development of these two 
Coals methods in Sweden for the last five years: 


TasBLe II.—Jngot Metal produced in Sweden with Acid 
and Basic Processes. 








Bessemer. Open-Hearth. 

Year. : mite 

Acid. Basic. Total. Acid. Basic. Total. 

met.-tns/met.-tns} met.-tns met.-tns met.-tns met.-tns 
1893 | 75,979 | 8,419 | 84,398 66,841 | 15,048 | 81,889 
1894 | 72,368 , 10, 83,322 68,713 | 15,290 | 84,003 
1895 79,496 | 17,824 | 97,320 79,241 | 20,018 | 99,269 
1896 | 92,445 | 21,675 | 114,120 | 102,184 | 40,117 | 142,301 
1897 | 81,306 26,373 | 107,679 | 118,393 47,443 | 165,836 











In connection with our open-hearth industry, the very 
high degree of development of the Terre Noire method in 





Sweden may be mentioned, as for the last twenty years 
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more and more heavy guns and the like have been pro- 
duced at Bofors and Finspong from open-hearth castings 
tempered in oil, which may well compete with the best 
produced from forged metal. This development is mainly 
due to Mr. C. Danielsson. 

The iron manufacturing of Sweden may indeed boast 
of a very ancient and illustrious lineage, for already, as 
early as in the first half of the eighteenth century, such a 
mam ev as Kristofer Polhem contributed very much to 
the progress in this respect, and at the end of the same 
century the great Sven Rinman was working for the same 
purpose at Eskilstuna. Nevertheless, in the present 
century, as long as up into the 1880 decade, Sweden was 
more and more left behind. After that time a notable 
change for the better has taken place; and now there are 
a great many Swedish ironworks which not only produce 
rolled metal of quite another quality than the common 
bar-iron of old, but also themselves manufacture more or 
less of their own production of iron. Sandviken especially 
is renowned for its excellent, as well hot as cold, rolled 
and cold-drawn products, and also Munkfors deserves 
being mentioned in this respect. For the successful 
efforts of raising the Swedish iron industry by manu- 
facturing, ought likewise to be named as well the principal 

roprietor of Fagersta, and the reformer of these works, 

fr. Chr. Aspelin; as also his eminent assistant, Mr. T. 
A. Brinell, who has the merit of having given us a good 
insight into the right manner of treating steel by his very 
explicit and thorough experiments. 

No such inventions in the iron industry as have a 
revolutionary or world-transforming character can be said 
to have been made in Sweden. We must be contented 
with the far humbler testimony of having wisely modified, 
according to our own wants, the great inventions con- 
sidered to be useful even to our own iron industry. In 
the department of scientific metallurgy, however, we 
have had several eminent leaders, among whom, besides 
the above-mentioned Sven Rinman—whose fundamental 
works, ‘‘Essay on the History of Iron,” 1782, and 
‘Dictionary of Mining,” 1788, were for almost half a 
century the principal iron metallurgic works of the world 
—may be named Sidon Bergman, who died in 1784; 
and who gave the inducement to our knowledge of the 
fact, that the difference between pig iron, steel, and 
wrought iron depends on the proportion of carbon con- 
tained in the metal, and that a shortness of iron is 
caused by phosphorus. Such geniuses as Scheele and 
Berzelius, no doubt, contributed by their most remarkable 
works, as well as by their example, to the early influence 
of chemistry on metallurgy, earlier in Sweden than in 
other countries ; and by his successful efforts of gettin 
simple methods of determinating the proportion of all 
varticular elements in iron, V. Eggertz has become the 

ounder of the modern assay science. To the develop- 
ment of the mechanical method of testing, K. Styffe has 
greatly contributed. 

In this connection I must not omit mentioning the 

reat service rendered by many of the officials of Jern- 

ontoret to the iron industry, several of whom are to be 
reckoned among those above enumerated. Finally, among 
those who have pre-eminently benefited the Swedish iron 
industry, I must not forget Mr. F. Lundin, the author of 
the method of condensation adopted in Sweden when 
fuels, rich in water, as sawdust, &c., are used in the 
Siemens furnaces; nor Mr. E. J. Ljungberg, whose re- 
generative kilns for charcoal-making ought to become of 
very great use in such charcoal-making places where a 
constant and large supply of suitable wood is to be found, 
as especially at our large saw-mills. 

The very fact that, by the lack of coal of her own avail- 
able in her 4" | districts, Sweden is shut out from all 
competition in the heavy iron trades, is a cause of our 
iren works being rather small and insignificant compared 
with those of countries where coal is produced. The 
fuel exclusively used in Sweden, both in blast-furnaces 
and in fineries, viz., charcoal, is mostly—especially 
when, as is the case in our country, made of such soft 
kinds of wood as pine and fir—so sensible to shocks en- 
dured in transit, more particularly in re-loading, that it 
cannot be fetched from very remote places without great 
waste and loss, amounting to some 20 per cent. or more, 
and such loss must necessarily be endured if it is desired 
to increase the production without ruining the woods. It 
may be added, too, that our charcoal is at least 2.5 times 
as bulky as coke, and so hygroscopic that it is necessary 
to store it in well-ventila nouses, that not only prevent 
the charcoal from getting wet, but also admit of its drying 
if, because of bad weather, it was wet when stored. The 
coal-house question is rendered still more difficult by the 
fact that generally charcoal can only be brought out from 
the woods in winter; and consequently, if then a part of 
the country be not favoured with snow for sleighing, no 
tolerably considerable quantities of charcoal are to be 
obtained from that place in such a year. Thus, as the 
charcoal cannot be continuously fetched from the woods, 
the coal-houses must necessarily be made so large as to 
take about three-fourths cf the yearly requirement of 
charcoal, and this, too, causes a great deal of trouble to 
the great iron works. Finally, the lack of really cheap 
fuel obliges us to avail ourselves of water power for our 
iron works ; and many such works that, on account of im- 
proved communications, might otherwise be run on a larger 
scale, are stopped in their progress for want of the water 
power necessary. In this decade, however, several iron 
works have procured a greater supply of power by elec- 
tric-power transmission from other wotertalle not too far 
off, and unquestionably such a proceeding opens a future 
full of hopes to the industrial development of a country 
like Sweden, which, as has already been shown, was 
liberally favoured by Nature with waterfalls, often of 
very considerable magnitude. In the beginning of the 
present century, and even up to 1830, a small iron work 
or blast-furnace formed a characteristic adjunct to almost 








every waterfall of moderate size in central Sweden; 
while the larger ones, owing to the difficulty of utilising 
them, were for the most part neglected. In some far less 
degree this may still be said to be the case, but even in 
Sweden the law of evolution has made itself felt as 
elsewhere, inasmuch as the small works have been 
gradually shut down, and the production concentrated 
in a small number of places better situated with re- 
gard to communications and natural supplies, and 
therefore with much greater power of production. 
This, as well as the manner in which the same law 
has shown its influence with respect to the number and 

roducing power of the furnaces in use, will be clearly seen 
“ the Tables III. and IV. The most noticeable is that 
these changes as to the production per ironwork of malle- 
able iron have occurred faster since the beginning of 1890 
than before that time. 


Tase III. 









































| | Average per Blast-furnace. 
| Quantity | Number | __ = _ 
ss | a of Blast- | | 
Year. | Produced Furnaces | Quantity Time in | Average 
|Pig Iron. jin Blast.| of Pro- | Blast; of Daily 
| duced Pig Days at Pro- 
| Iron 24 Hours. duction. 
Yearly | metric metric | metric 
Average | tons tons tons 
in 
1823-32 89,544 299 299 109 2.8 
1833 98,964 227 436 156 2.8 
1840 124,796 | 230 543 156 3.5 
1850 142,172 | 228 624 144 4.3 
1860 185,894 | 229 812 134 6.1 
1870 300,338 213 1410 178 7.9 
1880 405,713 193 2061 210 10.0 
1890 456,103 154 | 2962 246 12.0 
1895 462,930 | 146 3171 252 12.6 
1896 | 494,418 | 140 3532 | 271 13.0 
1897 538,197 | 144 3737 283 13.1 
TaBLE IV. 
| 
3s |For the Conversion of 
Se Pig Iron into Wrought | Average Production 
= | and Ingot Iron and of Running. 
no Ot Steel. 
oe ae 
Year.| 3B SZ | Sys | Sb 
a ‘ . | aoe g a . 
23 > oy = 2 | ¢8 
eee FE | ask2 | 5 | BRE 
San S.8& |eate . > » & 
| #£z | B85 |ESS52| = | 325 
| ss A | 
EES | i zm Ome & Om 
met.-tons | | met.-tons | met.-tons 
1833 67,795 | ee 1190 es | 57 
1840 7 547 | . 1346 ee 65 
1850 96,890 ~ 1301 oe 74 
1860 | 137,201 | .. 1260 | 101 
1861 151,843 428 97 355 | 154 
1870 205,986 381 864 541 238 
1880 | 256,965 280 765 | 918 336 
1890 | 361,502 202 | 618 | 1790 585 
1895 385,305 144 SO 447 | = 2676 862 
1896 | 444,817 136 427 3271 1042 
1897 | 463,147 130 417 3563 | 1111 


| 


| 


No Swedish ironwork was from the beginning planned 
on alarger scale than the one built at Domnarfvet during 
the years 1873-5; and the president of this establishment, 
Mr. E. J. Ljungberg, has proved better and more clearly 
than any Swede how essentially the manufacturing cost 
per unit of production may be reduced even in this 
country by carrying on the manufacturing on as large 
a scale as our circumstances will admit of. 

The fact previously mentioned that the Swedish iron 
never had any market abroad for those purposes which, 
as rails and other building or structural requirements, 
both absolutely and relatively demand the largest masses 
of iron, and the other fact likewise hinted at that the use 
of it in foreign countries for small blacksmiths’ wants 
was gradually limited to purposes demanding higher and 
higher quality, may lead to the assumption that the sales 
abroad of Swedish iron have decreased. Comparatively 
speaking, this may be true; but fortunately the absolute 
figures of export prove quite the contrary. That, as is 
clearly shown by the Table V., the sales abroad of Swedish 
iron and steel increased in the present century, is, besides 
many others, a good testimony of the enormous develop- 
ment of civilisation during this century ; as, no doubt, itis 


TasLt V.—Export of Ingots, Blooms, Bar-Iron, Wire- 
Rods, Tubes, Plates, Nails, and Bar-Ends. 








Quantity of Pro- Export in Percentage 
Year duced Wrought Banort of the Production of 
and Ingot Iron ig Wrought and Ingot 
and Steel. | Iron and Steel. 
metric tons | metric tons per cent. 
1833 67,795 | ’ 88.56 
1840 87,547 75,097 85.78 
1850 96,890 81,715 84.34 
1860 137,201 102,544 74.74 
1870 205,986 163,112 79.19 
1880 256,965 192,274 74.82 
1890 361,502 225,249 62.31 
1895 385,305 220,163 57.14 
1896 444,817 235,630 52.97 
1897 463,147 209,756 45.29 

















to that evolution we must attribute the fact that for only a 
few and comparatively very small articles, far more iron 
is required nowadays than was the case with almost 





innumerable purposes some 60 years ago. The sai 
will give an idea of the relatively small im ric 
to Sweden of the foreign market in the present time com. 
pared with days of old ; for, though the figures of export 
of malleable iron have been nearly quadrupled since 1833, 
our present export of such iron amounts to scarcely more 
than 45 per cent. of the total production ; whereas in 
1833 the proportion was 88.5. As is shown by the 
Table V., our production of iron has increased stil! more 
rapidly than the export of it, and the difference in these 
respects will give an idea, though a very faint one, of the 
increase in the consumption of iron in the country, as in 
this consumption cast iron, rails, structural iron, and 
other —y Pagger for construction or buildin pu 
impor rom other countries, especially the Uni 
Kingdcm, also ought to have been iledieded. _ 
In conclusion, referring to some purely technical ques. 
tions, it may be observed that the economy in fuel realised 
in the blast-furnaces in the last decades is rather trifling 
compared with what was attained by the introduction of 
hot-blast about 1830, in 1840—1850 by raising the stacks 
of the furnaces, which up to that time had been very 
low, and A generally substituting two, or sometimes 
four, for the single tuyere | gga d employed. It 
is true that, since the latter date, a continuous increase 
in height of the furnaces, particularly in 1860 and the 
beginning of 1870, and a further increase of the tempera- 
ture of the blast were followed by an increased economy 
in fuel, bringing down the consumption of coal per ton of 
pig iron a little; but in the last 40 years the whole redue- 
tion scarcely amounted to more than 7 or perhaps 8 per 
cent., which, no doubt is due to the fact that the produe- 
tion of forge pig iron for the Lancashire finery has in 
this period been largely replaced by pig iron for the 
Bessemer and open-hearth processes, which requires a 
much greater smelting heat, not always attained by an 
increase of the temperature of the blast alone. To the 
lust-mentioned fact has contributed the circumstance that, 
from reasons already mentioned, we are limited to very 
small quantities of production, it being evident that, 
because of their heavy sinking-fund charge, expensive 
arrangements for having fuel or labour cannot be applied 
to small establishments so advantageously as to those 
with a large production. 


Dimensions of Blast-Furnaces now Used in Sweden. 


Height 11 to 18 metres (36 ft. 
to 59 ft.) 

Diameter of the hearth (at { 1 to 2.1 metres (34 ft. 
the tuyeres) to 8 ft 


ss ee o 8 ft. 
Diameter of the boshes_... 2.2 to 3.1 metres (7} ft. 
to 10} ft.) 


” », top 1.5 to 1.9 metres (5 ft. 
to 6} ft.) 
The capacity of the blast-furnaces is 27 to 100 cubic 


metres. The temperature of the blast varies from cold— 
which, however, is very seldom used—up to 800 deg. Cent., 
but is generally kept at 200 deg. Cent. for Lancashire 

ig, and at 300 to 400 deg. Cent. for —, and 

essemer pig. Only the furnaces at Bjérneborg and 
Domnarfvet are provided with regenerative hot-blast 
stoves, producing a temperature of 700 to 800 deg. Cent. 
The consumption of charcoal per ton of pig iron is from 
4.8 to 8.2 cubic metres, generally amounting to about 6 
cubic metres. As only charcoal made of fir and pine is 
used, and this in ordinary air-dried condition does not 
weigh more than 140 to 160 kilogrammes per cubic metre, 
and only contains about 82 per cent. of fixed carbon, the 
consumption of real carbon per ton of pig iron may be 
estimated at 0.590 to 1.010, or mostly about 0,740 tons, 
The average production per furnace in 24 hours, as shown 
by the Table III., was, in 1897, 13.1 tons, and only at 
Domnarfvet figures as high as 40 to 45 tons per 24 hours 
were reached. . 

As for the Lancashire fining, the production per hearth 
has been doubled or trebled in the course of time, and 
the consumption of charcoal has been reduced in a corre- 
sponding degree. To this happy result, besides other 
circumstances, as especially larger hearths, the machine 
breaker invented by Mr. Y. Lagervall has tly 
contributed. Now the weekly production per hearth 
generally amounts to 14 to 20 tons of blooms, with a 
waste of 7 to 15 per cent., and a consumption of 2.5 to 
4 cubic centimetres of charcoal per ton of metal charged. 

For the Bessemer process, as has already been _ , 
the pig is taken directly from the blast-furnace, and - 
silicon contained in it is generally 1 per cent. or a lit “ 
more, but commonly it also contains 1 to 5 per cent. S 
manganese. The blowing time varies from 5 to : 
minutes, being, as a rule, less than 10 minutes, and the 
waste is from 8.75 to 12 per cent., usually about 10 per 
cent. 








SWEDISH IRON ORE DEPOSITS.* 


On the Iron Ore Deposits. of Kiirunavaara and 
ssavaard.t 


By Hyatmar Lunpsoum (Geological Survey of Sweden). 


Larcst of all the famous iron ore deposits in at 2 
Lappmarken are the Kiirunavaara and Luossavaara 
ore fields. saikieeiaee eT een ee 
* Paper read before the Iron and Steel Institute; 
Stockholm Meeting. 


i i i short summary of & 
+ This paper consists Ne ee ecto, which was 


more extensive report on these i 
based upon investigations carried out by the — 
others in the year 1897, at the request of t » “$3 
Swedish Board of Trade. This report, together. ws 
memorial to the King from the Board, has a ; 

in the printed communications from the Swe . nD 
of Trade, No. XXIX., Stockholm, 1898, It has 
been translated into English. 
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saat 
The Kiirunavaara iron ore field is mentioned for the 
a document written between the years 1696 





first time in n 0 a tl ] 

and 1727. In 1736 some special commissioners paid a 
visit to the place and gave a short description of the ore 
deposits. In 1759 claims were presented, and in 1770 


plans designed with a view to working the ore. Suitable 
ground fo: blast-furnaces was selected, though the fur- 
naces were never built, and the whole matter seems to 
ve been forgotton. 

"len Luossavaata, which was probably discovered at 
about the same time as Kiirunavaara, ore was transported, 
according to a report of 1764, by reindeer down to the 
Junosuando furnace, but the iron produced from this ore 
was red-short. In 1804it was used by the Kengis factory, 
and also in the year 1830, when 100 tons were mined, and 
in some of the years 1842-56, when about 257 tons were 
carried down. It is said that in the last-menticned year 
the ore was quarried with iron bars out of the mountain 
by the carters. During the three following years 97 tons 
of ore were mined. 

No serious endeavour to work the ore fields on a large 
scale was made before the beginning of the eighties, when 
a concession was granted to build a railway from Lulea to 
the Ofoten-Fjord. But as the company to which this con- 
cession was transferred did not fulfil the conditions pre- 
scribed, the concession was withdrawn after the railway 
had been completed from Lulea to Gellivare. In the be- 
ginning of the nineties, the present Luossavaara-Kiiruna- 
vaara Company, Limited, was formed, but a great part of 
its property somewhat later was transferred to the Gelli- 


vare Malmfiilt Company, Limited. Another application | 


for a railway concession was made by a Swedish company 
in 1896, which caused the Government to propose to the 


surveying the course of a railway, eventually to be taken 
over by the Stave, from Gellivare to the Norwegian fron- 
tier. And this year an Act was passed by Parliament 
that such a railway shall be built during the next five 


Swedish Parliament that funds should be apportioned for only at a very few 


| boundaries are fairly c 
| ground, as the ore has 
| to withstand the effect of erosion, and has thus formed 


ping eastwards and containing thin layers of poor hema- 
tite ores at many different levels, and conglomerate layers 
with numerous pebbles of hematite. These schists, in 
their turn, are covered with a stratum of quartzite sand- 
stone of considerable thickness. 

In Kiirunavaara the ore probably occurs, as shown by 
the accompanying map, in the form of a continuous body, 
nearly 2800 metres in length, constituting the actual 
ridge of the mountain, and of a couple of smaller bodies, 
probably isolated from that first mentioned. The latter 
include the ‘‘ Jagmistaren ” ore, and the ores, that are as 
| yet scarcely known, lying west and north of the ‘‘ Vakt- 
mistaren,” and extending northwards below Luossajirvi. 
The total length of the ore body from the big island in 
this lake to the southernmost point known of the Jiig- 
mistaren amounts to 4745 metres. 

The mountain ridge is broken up into a number of hills 
of varying height, of which the names given them on the 
map of 1875 are still retained on the accompanying map. 
The most prominent of these hills are: On the north 
| part of the mountain ridge the “‘ Statsradet,” and, apper- 
_ taining thereto, the ‘‘Geologen” and the ‘‘ Bergmiistaren ;” 

on the south part the ‘‘ Lannshéfdingen” and the ‘‘ Pro- 
fessorn.” The height of the hills above the level of the 
lake varies between 82 and 248 metres. 

Consisting almost exclusively of uncovered ore, the 
east side of the mountain is, as a rule, very steep, some- 
times so much so that it can only with difficulty be 
ascended ; the west side has a gentle slope, and the ore 
rises only very little above the porphyry of the foot-wall. 

Attempts have been made to ascertain the width of the 

| ore at the surface by means of magnetic survey and by 
excavation, as the ore boundaries are exposed by Nature 

laces. Sometimes, however, the 
fot indicated = the state of the 
been better able than the porphyry 





elevated portions, which sometimes rise rather steeply 





The thickness of the ore between the two holes is here 
60 metres, the dip of the foot-wall is 52 deg. 30 nin., and 
that of the hanging-wall 61 deg. 30 min. 

In the ‘* Professorn” at the boundary of the ore, hole 
No. 3 was sunk, and the foot-wall was reached at a depth 
of 90.50 metres. 

Hole No. 4 in the ‘‘ Professorn” was sunk at a dis- 
tance of 123 metres from the ore boundary, the hanging- 
wall was found at a depth of 92 metres, and the bore pro- 
ceeded through ore to a depth of 144 metres without 
reaching the foot-wall. 

According to the results of these borings, the foot-wall 
dips at an angle of 46.30 deg. and the hanging-wall at 
51.30 deg., while the thickness of the ore between the 
holes is about 76 metres. 

In all three sections of these borings, the dip of the 
hanging-wall was found to be several degrees steeper than 
that of the foot-wall, from which it may be inferred that 
the ore body at these 2 cong is not quite as wide lower 
down as it is on thesurface. As, however, the width and 
thickness of the ore have been found to vary very much 
over the whole extent of the field, even at one and the 
same level, and as this evidently may be the case also in 
the direction of the dip, no very definite conclusions as to 
the decreasing thickness of the ore can be drawn from the 
observations hitherto made. The thickness of the ore 
body, or the perpendicular distance between the coy 3 
wall and the foot-wall, according to sections made by help 
of the angles of dip found by the diamond borings, varies 
between 34 and 152 metres, and the average thickness of 
the ore ridge has been estimated at about 70 metres. 

The total ore area in Kiirunavaara, whereby is meant 
the superficial extent of a horizontal section of the ore 
body, has been estimated at 376,000 square metres, of 
which some 230,000 square metres are uncovered or 
scarcely covered at all, while in the remainder of the dis- 
trict the ore is known chiefly from the results of magnetic 
surveying and from a few scattered excavations. 
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Within a short period the riches embedded in 
Irunavaara and Luossavaara will thus be attainable, 
and become a blessing both to those now living and to 
many generations to come. 

An exhaustive investigation of the iron ore resources of 
these mountains was first carried out in 1875, when a great 
many iron ore deposits in the province of Norrbotten were 
Fa out, and examined at public expense by the 
Swedish Geological Survey. In the year 1889, at the ex- 
pense of a private claimant, a fairly exact map of the 
mining fields, on a scale of 1 : 1600, was constructed by 
Mr. 8. R. Wibel, and during the years 1890, 1896, and 
1897, the author of this paper had occasion to carry out 
extensive investigations, 

‘ irunavaara and Luosaavaara are situated 2 deg. 
be min, east of Stockholm, at alout 67 deg. 50 min. north 
— almost fog | half-way between the valleys of 
the two rivers, the Kalixelf and the Torneelf. The dis- 
— from the mountains along the recently projected 
to La, lines are: To Gellivare Station, 105 kilometres ; 
kil dulea, 309 kilometres ; to the Norwegian frontier, 132 
Fomor gtd .and to Victoria Harbour, on the Ofoten- 
in ie kilometres. The Kiirunavaara Mountain con- 
a o i Steep ridge extending for about 2} miles in length, 
ns - vided into a series of peaks, the highest of which, 
Foe Pd Statsradet,” attains a height of 748.9 metres 
a the sea-level, or 248.7 metres above the lake 
a Ossajiirvi) that lies between the two mountains. The 

€r summits, the names of which are given on the 


svcompanying map vary in height from 82 to 239 metres | & 


above the lake. The gently sloping, conivally-shaped 


Mossavaara, lyin i i 

he ht _ set ; [> — side of this lake, attains 

long the colossal ridge of Kiirunavaara, imposin 
poche size and form, and on the very highest was of 
whenee “48 the iron ore lies almost entirely exposed and 

rocks, re ny soil. On the sloping sides the ore and th 
armed which it is embedded, are covered with morainic 
prseae . and stratified layers of gravel and sand, while 
early all sides the mountains are surrounded by ex- 


Sive morasses. On the ] ing si 
of th . 1 lower parts of the sloping sides 
bine Fe pe there is a rather luxurious growth of 


; od ; while in the u i - 
ton consists of moss and sort bivohes. eo 
ds ae —" as bed-like masses in porphyries that are 
what varying character and composition. On 
t Luossavaara the porphyry district is 


the eastern slope o 


Surrounded 


above the surrounding porphyry, that is more gently 
sloping and covered with gravel. In certain parts of the 
mining field, especially in the ‘‘Jiigmistaren” and on 
the low ground north of the ‘‘ Vaktmistaren,” there have 
been few opportunities of examining the extension of the 
ore. 

The width of the ore in the mountain ridge, as measured, 
only in exceptional cases falls below 100 metres; it 
amounts not unfrequently to 150 metres or upwards, whilst 
in one place, in the hill ‘‘ Geologen,” it is as much as 255 
metres. Since the dip of the ore body is found to be 
rather small, and since the action of erosion in some parts 
of the district has been to make the outcrop of the 
hanging-wall much lower than the foot-wall, it is obvious 
that the actual width of the ore, or the horizontal dis- 
tance between hanging-wall and foot-wall, is in general 
somewhat less than that above given—a circumstance to 
which due attention has been paid in the calculation of 
the ore area. Formerly the dip of the ore body was 
assumed to be 70 deg. to 80 deg. from the horizon. During 
last summer diamond borings were carried out, which, 
however, have proved that the dip is considerably less. 

These borings were put down at three different p 
namely, at the ‘‘ Vaktmiistaren,” the ‘‘Statsradet,” an 
and the ‘‘ Professorn,” and their execution caused much 
loss of time and great expense, owing to the unusual 
hardness of beth the ore itself and of the porphyry in 
which it is embedded, the difficulty in transporting ma- 
chines and boring tubes to the place, in procuring water, 


Cc. 
At the ‘‘ Vaktmiistaren” a hole was sunk at an angle 
of 55 deg. westwards, about 18 or 20 metres from the 
boundary of the ore at the hanging-wall. The width of 
the ore on the surface is here about 98 metres. The hang- 
ing-wall dipped about 60 deg. and the foot-wall 53 deg. 
The thickness of the ore at right angles to the dip is about 
70 metres. 

In the ‘‘ Statsradet ” two diamond borings were sunk 
(holes No. 1 and No. 2). In the former pure ore was 
found at a depth of 12.62 metres; this came to an end at 
a depth of 76 to 77 metres, where the rock of the foot-wall 
was encountered. 

In the hole No. 2 in the “ Statsradet” ore was found 
at a depth of 43.20 metres, and the boring was continned 
downwards to 69.20 metres, where a cavity was found 
measuring 0.6 metre across. The wall of this cavity was 
of such a nature that the tool could get no hold in it, 





bya 


Series of conglomerates and schists dip- 








and the boring had consequently to be discontinued. 





A trustworthy calculation of the whole quantity of ore 
could not be made with the material at present available. 
From the results of the diamond borings and other direct 
observations, it is evident that the ore body continues 
below the level of the lake Luossajirvi, and that it must 
have a very considerable thickness there, even if it de- 
creases downwards. As long as the data at hand are not 
more complete, it appears better to calculate only what 
quantity of ore must exist above the level of Luossajirvi. 
Allowing for a downward decrease in the width of the 
ore, in about the same way as in the boring sections, the 
total mass of ore has thus been estimated at 47,800,000 
cubic metres, which, as the specific gravity of the ore by 
special weighings has m computed to 4.5, corre- 
sponds to a quantity of about 215,000,000 tons. 

The iron ore in Kiirunavaara and Luossavaara differs 
widely in quality, not only from most Swedish ores, but 
also from the majority of other ores that are mined at 
present. - The characteristics of this ore are an excep- 
tionally high di of compactness and hardness, and 
the fact that surfaces of fracture in it are sometimes con- 
choidal and highly lustrous, but very seldom at all evi- 
dently crystalline. Still more interesting than its struc- 
ture is its chemical composition. The ore is remarkably 
free from all foreign minerals except apatite ; but that 
occurs in very varyin —— and is, in general, ex- 
ceedingly abundant. emany different forms in which 
it occurs are of great interest, both from a geological, and 
especially from an economic point of view, inasmuch as it 
is from this mineral that the phosphorus in the ore is 
derived. 

It cannot be expected that a fully reliable knowledge of 
the quality of the ores can be acquired until mining has 
been continued for some length of time. On account of 
the examination made of the uncovered ore area in 
Kiirunavaara, where about 300 samples of ore from the 
— 1890, 1896, and 1897 have been collected and ana- 

sed, several distinct types of ore may, however, from 
the point of view of the occurrence and quantity of apa- 
tite, already be differentiated, although they sometimes 
merge into one another, and are often so intimately asso- 
ciated that they cannot be separated by hand-picking. 
These types are as follow: 

1. Magnetite with very little phosphorus, and bright, 
conchoidal surfaces of fracture, without any visible apa- 
tite, but sometimes containing other minerals in cracks. 
This type chiefly occurs in the hill named the ‘‘ Vakt- 
mistaren,” and in the neighbouring parts of the “Grufin- 
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geniéren.” The amount of phosphorus in 14 different 
samples of ore has been found to vary between 0.004 per 
cent. (in a selected sample) to 0.079 per cent. Asa rule 
it is less than 0.05, and not unfrequently even less than 
0.03 per cent. Still, in this part of the district, and in 
the neighbourhood of the purest ore, an ore containing a 
large percentage of apatite is met with. 

2. Magnetite containing very little phosphorus, and 
sometimes mixed with hematite, is of general occurrence 
in the ‘‘Professorn” and in the southern part of the 
‘‘Landshéfdingen.” In outward appearance this ore 
varies very much. At some places it is compact and free 
from impurities, at other places there appear great num- 
bers of small patches of tale, whilst at ao again there 
occur a large number of cavities covered with rust, some- 
times found so close together that the ore looks porous. 
At a great depth below the surface the ore is found to be 
compact, and to contain numerous crack-fillings of calc- 
spar. The percentage of phosphorus in this kind of ore 
is always comparatively low, but still varies greatly. An 
examination of about 60 samples of unsorted ore, col- 
lected in the years 1896 and 1897, has proved that only 
in 11 pits does the unsorted ore contain such a low per- 
centage of phosphorus as (.5 or less, while in most parts 
of the pits the percentage runs from 0.05 to 0.08. 

3. Average phosphoric ore with compact, steel-like 
surfaces of fracture prevails in the eastern part of the 
‘* Bergmistaren,” and is of fairly general occurrence in 
the ‘‘Statsradet,” in the ‘‘ Kapten,” in the northern part 
of the ‘‘ Landshéfdingen,” and at other places. It appears 
to be perfectly pure, and it is only on a closer examination 
that the small crack-fillings of apatite can be discerned, 
though they may raise the phosphorus percentage of the 
ore to several tenths. 

4. Highly phosphoric magnetite with apatite in nests, 
patches, and lenses, is, by far the most common in Kiiruna- 
vaara. The major part of the following hills—the ‘‘ Gru- 
fingenidren,” the “‘Statsradet,” the “‘ Bergmiistaren,” the 
‘*Direktéren,” the ‘‘ Pojken,” and the ‘‘ Kapten,” and no 
inconsiderable parts of the ‘‘ Landshifdingen,” the ‘‘ Pro- 
fessorn,” and the “‘ Jiigmiistaren,” consist of this kind of 
ore. In structure and composition this type presents 
very great varieties. The apatite appears in some places 
in the form of small grains, either widely dispersed or 
very close together, or as a fine network of thin veins, 
and sometimes in the form of very irregular meandering 
patches with a width of from a few centimetres to 1 deci- 
metre or upwards, or again in the form of big lenticular 
or stratified quantities with a width of as much as 2 to 3 
decimetres and a length of from 10 to 15 metres, and 
sometimes still more. 

The apatite usually consists of very fine crystals, but is 
sometimes almost compact, and, especially in some of the 
large portions, remarkably free from iron ore and other 
foreign ingredients. An analysis of a sample from one 
big lens in the hill *‘ Direktéren” showed it to contain 
40.09 per cent. phosphoric acid, corresponding to 96 per 
cent. of pure apatite. 

It ought to be possible by sorting to separate some 
part of the apatite, but it 1s generally so closely asso- 
ciated with the magnetite, that an ore low in phosphorus 
cannot be produced in this way. The quantity of pure 
apatite which can be obtained by sorting is not very 
large. 

The percentage of phosphorus in this type of ore, which 
is by far the most common, and thus also the most im- 
portant one, is of many different grades. Thus it varies 
in the ‘‘Grufingeniéren” from 0.4 to 2.9; in the ‘* Geo- 
logen” between 0.6 and 2 or 3 and upwards; in the 
‘*Statsradet” it frequently amounts to 2 or 4, and is 
seldom lower than 1; in the ‘‘ Bergmiistoren” it varies 
between 0.7 and 4 to 5; in the “ Direktéren” between 2 
and 3; while in the ‘‘ Pojken” one sample has shown 
3.89. In the ‘‘Kapten” an ore has been sorted contain- 
ing 0.137 wg cent. of phosphorus, whereas the unsorted 
ore generally contains 2 or 3 per cent., or still more; and 
in the *‘ Landshéfdingen ” this kind of ore sometimes 
contains from 1 to 3 per cent. of phosphorus, or even 
more, while in some cases it does not contain more than 
0.5 or 0.7 per cent. 

5. Highly phosphoric ore with finely disseminated 
apatite occurs chiefly in the immediate neighbourhood 
of the foot-wall in the following hills: the ‘‘Grufinge- 
nidren,” the ‘‘Geologen,” the ‘*Statsradet,” the ‘‘ Ber- 
miistaren ;” possibly also in the ‘‘ Direktéren” and the 
‘* Pojken,” the ‘‘ Kapten,” and the northern part of the 
‘*Landshéfdingen.” It generally consists of thin strata 
of very variable appearance. Thesurfaces of fracture are 
mostly grey-black and lustreless, sometimes black and 
lustrous, but always very compact. It is also character- 
istic of this ore that the apatite is in general disseminated 
in such minute and even particles, that to the naked eye 
the ore seems to consist of pure magnetite. 

The amount of phosphorus in this stratified ore seldom, 
if ever, falls below 2.5 per cent., but it varies very greatly. 
Thus, for instance, in an unsorted sample taken from the 
**Geologen,” there was more than 6 per cent. of phos- 
phorus, and in three other pits in the same hill, where 
sorting was attempted, it amounted to 4.084, 5.150, and 
6.626 per cent. respectively. 

It may be said @ priori that the variations in the ore 
underground are likely to be the same as those at the 
surface, and this supposition has also been confirmed, on 
the whole, by the results of the diamond borings. Thus 
the ore of the ‘‘ Vaktmiistaren,” which is very pure on 
the surface, has been found to contain very little phos- 
horus, except in the vicinity of the foot-wall, where it 
becomes grey and rich in finely dispersed apatite. In the 
boring in the ‘‘ Statsradet,” as in general on the surface, 
the ore is rich in phosphorus; and the cores from the 


boring in the “‘ Professorn,” like all the numerous pits on 
that hill, present a great variety in percentage of phos- 
phorus. 


hus a number of samples from the upper boring 





(No. 3) contains but very little phosphorus—from 0.003 
to 0.099 per cent.—while in others there are up to 3.5, 
and in one sample as much as 7 per cent. In seven 
samples from the lower hole (No. 4) the percentage of 
phosphorus does not exceed 0.046, and in one sample it 
amounts to 3.001. 

On scrutinising the 168 analyses made in 1896 and 
1897, with a view to ascertaining the amount of phos- 
phorus in samples out of 108 different test pits, it will be 
found that unsorted ore with a percentage of : 


0.05, or still lower, of phosphorus has been ob- 
tained in 18 pits. : 
0.05 to 0.1 of phosphorus has been obtained in 


pits. - 
0.1 to 0.8 of phosphorus has been obtained in 


25 pits. 

1.8 to 1.5 of phosphorus has been obtained in 
15 pits. 

1.5 to 6.0, or upwards, of phosphorus has been 
obtained in 32 pits. 


The percentage of iron in 171 samples from 109 pits 
amounted to: 
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In more than 60 per cent. of the pits thus examined 
the ore has been found to contain a percentage of iron 
exceeding 67. 

It is obvious that until mining has been carried on for 
a certain length of time, no fairly accurate knowledge 
can be obtained as to the real quality of ores of such a 
varying composition. But the analyses now made indi- 
cate, as a fairly trustworty result, that ores with less 
than 0.05 per cent. and from 0.05 to 0.1 per cent. phos- 
phorus, in such quantities that they can mined sepa- 
rately, occur in the hill ‘‘ Vaktmastaren” and in_the 
southern parts of the ‘‘ Landshéfdingen” and the “ Pro- 
fessorn.” The quantity of such ore, which is more valu- 
able than the highly phosphoric ore, does not seem to be 
great as compared to that of the latter ore. The bulk of 
the Kiirunavaara ore contains more than 0.8 per cent., 
in general from 1 to 2 per cent., and not unfrequently as 
much as 3 or 4 per cent. or still more, of phosphorus. 

It is exceptional for the iron ore in Kiirunavaara to 
contain any admixture of the inclosing or other rock, so 
that the percentage of ore resulting from mining in this 
field will vets “ee high. 

The percentage of sulphur in the ore amounts in a few 
analysed samples to 0.1, But otherwise it nowhere exceeds 
0.088. It Tr amounts to about 0.05, and was some- 
times less than 0.02. The percentage of titanium varied 
in some 10 analysed samples from 0.30 to 0.95; the per- 
centage of manganese is very low, not exceeding 0.32. 

In consequence of the extraordinary compactness of the 
ore, it is very hard to penetrate with the drill, but this in- 
convenience is more than outweighed by its extreme fissi- 
bility and the consequent unusually extensive splitting of 
the rocks. Another advantage attaching to its hardness 
is that the ore does not go to dust when mined. Owing 
to this peculiarity and to the manner in which the apatite 
occurs, it is obviously impossible to remove this mineral 
by magnetie separators so completely as to produce an ore 
low in phosphorus. 

In Loussavaara the iron ore is far less known, owing to 
the fact that it is mostly covered with soil. By means of 
magnetic surveys it has, however, mn ascertained that 
the ore body is not immediately connected with that of 
Kiirunavaara, but commences at a point north of the 
shores of Luossajiirvi, and extends to a length of more 
than 1200 metres. The width of the ore y seems to 
vary between 30 to 55 metres. A diamond boring near 
the southern end of the ore deposit has shown that the 
dip of the hanging-wall is at that place 81 deg. 40 min., 
and that of the foot-wall 70 deg. towards the east, so that 
the thickness apparently decreases downwards. 

The area of uncovered ore on the top of Luossavaara 
amounts to 5000 square metres; on the south side, where 
the extent of the ore has been comparatively accurately 
ascertained with the aid of magnetic surveys and excava- 
tions, the area has been estimated at 26,400 square metres, 
and on the north side of the top at 22,750 square metres. 
The last figure is, however, very uncertain. 

In these calculations small indications of the compass 
in the most northerly part of the field and on the west 
side of the ore body are ignored. The deposit of highly 
phosphoric magnetite, which was discovered some 10 years 
ago east of the top of the mountain in the vicinity of the 
boundary of the hematite-bearing schists, is still but im- 
perfectly explored, and has been omitted in the estimate. 

On the assumption that the ore body tapers off down- 
wards, the total mass of ore at Luossavaara above the 
level of the lake should amount to 3,864,000 cubic metres, 
which is equal to somewhat more than 18 million tons, 
the specific gravity of this ore having been calculated to 
be at least 4.7. 

The great bulk of the ore in Luossavaara, as far as 
hitherto known, is comparatively low in phosphorus, and 
is very analogous to the ore descri as type No. 2 in 
Kiirunavaara. It consists of a compact, hard magnetite, 
or, in places, of magnetite, mixed with hematite, sometimes 
without, sometimes with lustrous surfaces of fracture, and 
often containing cavities covered with rust, sometimes so 
numerous that the ore is quite porous. 

More recent exyminations have proved that the ore 
in Luossavaara contains somewhat more phosphorus than 
what was previously sup to be the case. as 
been found that the ore even here at some places contains 





apatite, sometimes in the shape of disseminated grains o: 


varying size, sometimes finely impregnated. Thus in the 
southernmost test-pit a grey ore with about 6 per cent 
phosphorus occurs close to the foot-wall, while in the same 
pit, in the neighbourhood of the hanging-wall, there ap. 
pears a black, lustrous ore almost quite pure, two sam af 
of it having shown only 0.344 po 0.074 per cent. ra 
phorus. In another pit, situated in the ies of the dia. 
mond boring, two sorting experiments resulted in two 
different qualities of ore being obtained ; the percen 
of phosphorus are in the one case 0.039 and 0.070, and in 
the other 0.065 and 0.265. Just above this pit one of the 
meng of ore that have been sorted out contains no less 
than 1.650 per cent. phosphorus. In other pits, from 
which samples have been taken, the amount of phosphorus 
is generally low, but varies very much. Unsorted ore 
with less than 0.05 per cent. of phosphorus has been ob- 
served in one valk and, in the sorting, an ore of this 
kind has only been produced in three or four pits. 
Judging from the results of an examination of small 
surface pits, there is every reason to believe that no incon. 
siderable quantities of ore can be obtained in Luossavaara 
with the low percentage of phosphorus requisite for the 
acid Bessemer process, but no estimate of these quantities 
can at present be made, even approximately. 
As to the nature of the ore towards the tie arts of 
ore body, no other knowledge is available than what the 
above - mentioned diamond borings afford. In three 
samples from the cores the percentage of phosphorus 1s 
exceedingly low, amounting only to 0.015, 0.017, and 
0.015 respectively ; but in another simple, from the 
neighbourhood of the foot-wall, it amounts to no less than 
0.90. From these small samples, however, no definite 
conclusions can be drawn as to the composition of the ore, 
he percentage of iron in the ore of Luossavrara is 
psy very high, ranging between 67 and 70.55, and 
ying, in most cases, between 68 and 69. The percentage 
of sulphur in a diamond-boring core amounted to 0.12, 
and in four samples from 0.03 to 0.065, and the amount of 
titanic acid was determined in some specimens at about 
1 per cent.; while in two boring cores there was found to 
be 1.5 and 1.4 per cent. titanic acid. 








REFUSE DESTRUCTORS. 
The Designing and Construction of Refuse Destructors.* 
By Frank LeEsii—E Watson, Assoc. M. Inst., C.E. 


In the design and construction of a successful and 
economical refuse destructor, plant the following are the 
principal points which must be borne in mind : 

A. It must never be forgotten that the primary object 
of a refuse destructor is, as its name implies, to destroy 
refuse, and to destroy that refuse as completely as 
possible and without the production of any description of 
nuisance. By the term to destroy refuse in this con- 
nection is implied a practically absolute chemical separa- 
tion of the coualentible portions of the refuse (such as 
the carbon, phosphates, and nitrates, which are found in 
cinders and in animal and vegetable matter) from the 
non-combustible portions (which are chiefly mineral), and 
includes the complete oxidation of the former class and 
the fusion and agglomeration so far as is possible into 
hard clinker of the latter parts. It must be regretfully 
admitted that, in a very large number of destructors these 
important objects are only attained to a very limited 
extent. 

In order to insure a perfect result: 

(1) A high temperature must be attained; 1300 deg. 
Fahr. is admissible, but 1600 deg. to 1800 deg. Fahr. is 
better. It is not sufficient to impart the desired tem- 

rature to thefurnace gases after they leave the furnaces. 
Such devices as Mr. Jones’s Patent Fume Cremator 
(intended for this purpose) have done good service in 
their day in preventing the abominable emanations from 
the chimneys of old-fashioned low temperature des- 
tructors ; but at the best such a device as a fume 
cremator is only useful in securing perfect oxidation of 
the gases and vapours distilled from the refuse, while 
giving no assistance whatever towards completing the 
other and equally necessary part of the process, namely, 
the reduction to innocuous clinker of the solid refuse 
itself. For this purpose it is essential that a high 
temperature must be kept up in the furnace itself as w 
as in the flue. . 4 

(2) Having provided means for securing a high tempera- 
ture in the furnaces and the flues, such arrangements 
must be made as will secure that the whole of the refuse, 
and the whole of the products of combustion or distilla- 
tion must be subjected to this high temperatu 7 
presence of sufficient air, and for a sufficient lengt a 
time to insure complete oxidation of all combustible 
substances. . 

(3) Itis alsonecessary that the products of pera 
passing up the chimney must be as free as possible ~ 
solid matters, such as dust, which, although they may 
so perfectly burnt as to be free from any taint of — 
faction, yet their mechanical effect upon the leaves : 
trees and plants, upon the lungsof persons and — 
and upon clothing and furniture, are such as to ——— 
intolerable nuisance, and a nuisance which Pew ‘ 
proved in more than one instance to be actionable 


aw. 5 ap 
B. The destructor must be so Seige hy be yi 4 = 
least sible expense in its working. ‘ 
hating of the refuse should be reduced as — ae 
possible, though it must be borne in mind tha’ ‘ 
adoption of cumbrous and complicated mechani deg 
ing arrangements has hitherto been found to gi ved 
relief in the matter of labour ; in fact it has even invo 
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iti labour, while at the same time such machinery 
nly very custly both in construction and in 
upkeep and working charges, It mustalways be borne in 
mind that machinery working in the presence of large 
quantities of dusty and dirty material deteriorates very 
rapidly, and any machinery which is required about a 
destructor, particularly electrical machinery, must be so 
arranged as to be as nearly as possible boxed in and pro- 
tected from dust. The author would mention as an 
instance the Shoreditch combined electrical lighting and 
destructor plant, where, according to the abstract of 
accounts published in The Electrical Review, of May 27, 
1898, a large proportion of the total current produced 
appears to have been used on the works in driving fans, 
lifting machinery, &c. The author believes that this 
excessive expenditure of energy is due in a large measure 
to the extra resistance caused by the impossibility of 
keeping switches, brushes, &c., in proper order in pre- 
sence of dust and dirt. In order to insure economy the 
safest points to bear in mind are that the refuse should be 
brought in the collecting carts as near as possible to the 
charging holes of the furnace, and the tipping arrange- 
ments should be such that a minimum of work is involved 
in properly charging the furnaces. It must also be re- 
membered that considerable judgment is required in 
working a fire, and judgment is not usually a faculty 
by machinery. In order to obviate any diffi- 
culty in separating clinker from unburnt matter, and in 
order to insure as nearly as possible a continuous process 
in the furnaces, they should be fed at one end of the 
grate and clinkered at the other ; and the arrangements at 
the clinkering end should again be such as to involve the 
least possible labour in removing the clinker and to avoid 
altogether the necessity for breaking it up in order to get 
it through small openings. E s 
C. In these days people are not content with getting 
rid of the refuse in an inoffensive manner. It has been 
demonstrated that large quantities of heat are available 
from the combustion of refuse, and therefore it has become 
necessary that this heat should be utilised, and at present 
almost the only practicable method of utilising the heat 
is in the evaporation of water. When it has been shown 
that in practical use 8 tons of refuse will raise as much 
steam as 1 ton of good coal burnt under good conditions, 
and that it will raise that steam to the highest working 
pressures ordinarily adopted, there can be no doubt as to 
the advisability of providing sufficient boiler room and 
arranging a suitable use for the available power. In order 
to secure the best results the boilers must be placed near 
enough to the cells to prevent any important loss of heat 
by radiation, but they must not be placed near enough to 
interfere with perfect combustion of the gases, which is 
generally not completed until after they have left the fur- 
naces and traversed a certain length of flue to insure 
roper mixing. It must be borne in mind that even in 
boiler firing with coal any contact of the gases with com- 
paratively cool cross tubes, &c., before they are perfectly 
oxidized, will check the combustion and cause smoke, and 
itis obviously useless to mix any further oxygen with 
such unburnt gases after they have dropped below their 
natural temperature of combustion or ‘‘ flashing point.” 
It may here be mentioned that water-tube boilers are the 
most readily adapted to the requirements of a destructor 
station, although very good results have been obtained 
with other types, particularly Lancashire boilers. The 
comparative safety of water-tube boilers from explosion, 
and their general handiness and convenience, render 
them particularly adapted for working where the labour 
employed is not of a highly cultivated order, and 
generally in connection with these plants it is best to 
remember that whatever apparatus is provided it will 
probably have to be worked by stokers. 
D. Thesolid matters resulting from the combustion of 
the refuse, ¢.y., clinkers, from off the grates, and fine 
ashes from underneath them, must be made use of for 
two reasons. First, if they are not made use of, they 
must be carted away and tipped to waste at a further 
cost. Second, they may be made a valuable source of 
revenue. It must not be forgotten that we have here 
another powerful argument in favour of high temperature 
destructors, the clinker from which will be completely 
fused, and will contain no combustible or putrescible 
matter, and will therefore be of a hard and sharp nature 
in contradistinction to the clinker from low temperature 
destructors, which is soft, friable, and totally useless, 
and frequently even putrescible. It is no uncommon 
thing for such half-burnt clinker to take fire again after 
veing tipped into a heap, and thus to occasion serious 
nuisance, Assuming, however, that the clinker is going 
tobe of a hard and useful character, we shall require 
machines for breaking it up, grinding it, and mixing it 
es lime, &c., to form mortar, and these machines must 
. powerful, massive, and durable. Having thus briefly 
sketched the requirements of a destructor plant, the 
author will proceed to give some details of the manner in 
— these objects have been attained in one or two 
— in the design and construction of which he has 
:, concerned, 
18 purpose will perhaps be best served by a brief 
fereription of the pr i eneniion. ‘ 
1" ne he Powderhall Destructor, Edinburgh.—This is a 
‘cell plant. It was originally of the Fryer type, having 
p conatructed in the year 1893. The works of the 
the oe st ada gave rise to serious complaints from 
Gencccicane cu comer | in an action for nuisance by 
on tnt metors of the neighbouring estate of Redbraes, 
hel gh situated some nursery gardens. It was 
je y the High Court at Edinburgh, that a serious 
a had been established, and the Corporation were 
the 7 in damages and costs. The costs, owing to 
ery large number of expert witnesses called on 


th sides, were extremely h 
. Benjamin Hall ely heavy. The Court appointed 


Blyth, the eminent civil engineer of 





Edinburgh and Westminster, to confer with Professor 
William Odling, of Oxford, and to report to the Court as 
to the practicability of re-modelling the destructor in 
order to prevent a recurrence of the nuisance. Mr. 
Blyth inspected the most important destructors in 
England, and his report to the Court was to the effect 
that if the type of destructor in use at Oldham and at 
Leeds were adopted, the nuisance would be abated. 
Thereupon the author’s firm made an offer to the Cor- 
ration to take upon their shoulders the whole respons- 
ibility of the alteration, and to guarantee that all the 
causes of complaint should be removed. A formal 
contract was entered into, Mr. Hall Blyth being 
retained as referee, and the contractors bound 
themselves to fulfil all their obligations to his entire 
satisfaction. It so happened that the grates of the old 
furnace were of practically the same dimensions as those 
of the Horsfall standard cell, and therefore the furnaces 
were only pulled down to the level of the grate bars, the 
foundation and ashpit walling being left in place. After 
the heavy expenses to which the Corporation had already 
been put, there was a natural desire to economise as 
far as possible in the alterations, and therefore some of 
the old ironwork, including the clinkering doors, was 
made to do duty over again. These clinkering dcors are 
of a somewhat awkward pattern. They swing upwards 
on hinges, and are provided with balance weights, working 
into recesses in the furnace fronts. The hinges give a 
‘ood deal of trouble from sticking, and although the doors 
on the advantage of providing an opening right across 
the gate for the removal of clinker, they have the great 
disadvantage that the amount of opening is fixed, that is 
to say, they must be either wide open or shut, and when 
they are wide open the hot baffle plate at the back of the 
door reflects t heat on to the arms, hands, and faces 
of the workmen. With the exception of these and some 
other minor details, the furnaces as reconstructed are of 
the Horsfall standard pattern. They are builtin a double 
row back to back, five cells on each side. Each pair of 
cells communicates at the back with a feed-hole 2 ft. 
square common to the pair of cells. The feed-hole has a 
flat table at the bottom, and the refuse is pushed over the 
edge of this table by means of a three-pronged fork. It 
falls down on to the sloping drying hearth of the furnace. 
The sides of the furnace flare out sideways from the feed- 
ing end down to the grate, so that when the refuse is once 
pushed over the edge of the table at the bottom of the 
feed-hole it cannot possibly stick. In this manner some- 
where about a cubic yard of refuse is fed in at one opera- 
tion on to the drying hearth. The operation of feeding 
takes place a few minutes after the operation of clinker- 
ing, the red fire on the grate being given a short period to 
brighten up under the action of the blast before the fresh 
refuse is drawn on. The stoker on the clinkering floor 
pulls the refuse forward from the drying hearth on to the 
rate bars, and spreads it evenly over the grate. It should 
2 mentioned that the drying hearth is paved with fire- 
brick, and is kept hot by being in close proximity to the 
main flue. It is found that 6 ft. is the maximum length 
of grate which can be ——— worked by the 
men. It is also found that making the grates 5 ft. wide 
insures the handiest and most economical disposition of 
the labour, therefore each grate is 5 ft. wide by 6 ft. long, 
or 30 square feet in area. The grate bars in the Kdin- 
burgh destructor are of wrought iron, riveted together in 
slabs of four. Each bar is of a tapered section, 4 in. thick 
at the top and ;3; at the bottom edge. The distance 
pieces or washers between the bars are cut from the bars 
themselves and inverted, so that the air space between 
the bars is 3%; of an inch wide. They are made in 6 ft. 
lengths. There is thus no join in the middle of the grate 
for firing tools to get caught in. Each furnace is provided 
with hollow cast-iron sides, having removable plates next 
to the fire. The air from the forced draught apparatus is 
introduced into these boxes, which communicate for that 
urpose with a blast flue common to each row of cells. 
he boxes are closed above the grate. They communicate 
with the ashpit by openings controlled by valves. The 
valves are operated by handles placed below the clinker- 
ing door. These side boxes serve a double pu first, 
the air is heated, and second, the brickwork of the fur- 
naces is protected from the erosive action of the clinker, 
which in ordinary brick-lined furnaces adheres to the 
brickwork and brings away small particles of the same 
at every time of clinkering, so that the furnace sides 
become rapidly eaten away. Ordinary iron plates will 
not stand the heat, but this difficulty is completely 
avoided by the side box arrangement alluded to. The 
blast flues are placed one on each side of the main flue, so 
that any heat whichis given up by conduction from the 
sides of the main flue is communicated to the air and finds 
its way back to the furnaces to assist in promoting rapid 
combustion. Each blast flue communicates at its outer 
end with a vertical flue, in which is placed the forced- 
draught apparatus. Thisconsistsof a largesteam jetblower 
of an improved and patented design, a row of adjustable 
flat steam jets being placed so as to introduce a powerful 
current of air in a cast-iron trumpet, also of a flat shape. 
The use of these steam jets saves a good deal of expense 
and trouble in keeping an —— and fan in running 
order, and they require no skill and attention, besides 
which the steam is of considerable assistance in raising 
the temperature in the cells. The flues are arranged 
according to Horsfall’s well-known patent. The whole of 
the products of combustion pass out of the furnaces at 
the bow end, through openings in the arch immediately 
above the clinkering door. It will thus be observed that 
the gases pass away at the clinkering or hot end of the 
furnaces, in contradistinction to the Fryer destructor, in 
which the gases away at the feeding or cold end of 
the furnaces. e front flue arrangement insures that 
any vapours given off by the green refuse in drying shall 


be mixed with the hot flames from the blazing refuse, | 


and the furnace crown and cross flues are thus raised to a 
red or white heat, the bricks retaining their high 
temperature even after the fires are freshly ch » ani 
thus insuring that at all times and in all states of the 
fires the gases are perfectly consumed. The cross flues 
run back over the top of the cell, the two flues from each 
pair of cells meeting at a point over the centre of the 
main flue and communicating therewith by a vertical 
passage. On looking into the main flue of one of these 
destructors, bright blue flames can always be seen 
descending through these passages. In order to be 
visible at that point the flame must be at least 25 ft. long, 
and persons who are familiar with furnace work will 
realise that the production of a bright flame 25 ft. lon 
from ordinary house refuse, mixed with decaying fish an 
other matter of the most- abominable description, is no 
mean achievement. It is found that when a considerable 
number, say six cells or more, are combined in one block, 
the mixing of the gases from the various furnaces insures 
avery steady and very high temperature in the main 
flue, and it is therefore always found advisable to con- 
struct the furnaces in blocks in this manner rather than 
to divide them up and put boilers between them. At 
Edinburgh the main fiue communicates immediately 
with a large dust-depositing chamber, circular in form 
and of somewhat peculiar construction. The gases 
pass first into the outer cavity, swing round this, 
enter the inner cavity or well at the top, and 
leave it at the bottom. Various baffles are pro- 
vided in the outer cavity. The swirling action thus 
produced causes any small quantity of dust which 
the gases may contain to be deposited within this 
chamber. The exigencies of space were the cause 
of the dust-catcher being placed between the cells 
and the boiler, which doubtless causes some loss 
of heat. The boiler is the original boiler belonging to 
the old destructor. It is of the multitubular type, and 
is not nearly large enough to use the whole of the 
heat from the cells. It, however, produces steam for 
forced-draught apparatus and for driving a mortar- 
mill and an electric light plant, which age light for 
the destructor-house and a range of stables and superin- 
tendent’s house belonging to the cleansing department. 

The effect of the alterations carried out by the author’s 
firm was that all causes of complaint were entirely 
removed to the satisfaction of the referee. 

The tipping arrangements are as originally designed. 
There is a tipping floor on each side of the row of cells, 
and the refuse is tipped from the carts on to the furnace 
top in close proximity to the feed-holes. To prevent 
stewing of the refuse on top of the cells, the charging- 
floor is honeycombed with drain pipes, communicating 
with the forced-draught apparatus, whereby fresh air is 
continually drawn through the pipes. 

We may now proceed to a brief description of the 
12-cell Destructor at Hammerton-street, Bradford. In 
this case, as in the case last described, there was originally 
a Fryer destructor. It had, however, been fitted. some 
years ago with Horsfall’s forced-draught apparatus, and 
it worked with fair success until it was considered by the 
Corporation to be worn out. The contract for recon- 
structing the furnaces was then entrusted to the author’s 
firm. The destructor consisted of two blocks of six cells 
each, with a pair of multitubular boilers and a chimney 
between the two blocks. Each block of cells has a 
poeeee through one boiler and an aaa e 

irect to the chimney. These cells were ordered by the 
Corporation to be completely removed to the und 
level, and the new cells were constructed entirely with 
new material and according to improved designs - 
mere under the immediate supervision of the author. 

he flues are arranged exactly asdescribed in the caseof the 
Edinburgh destructor, the dimensions of the cross flues 
being slightly enlarged in the light of more recent ex- 

rience. The dimensions of the charging holes and 
eeding table were also slightly altered for the same 
reasons, in order to insure a greater facility in charging. 
Observations noring has made with regard to parts of the 
old destructor, which had failed after years of service, the 
new one was constructed with much heavier end walls 
and with far more massive stays. It is tied together 
by means of heavy rolled steel joists 8 in. by 4in., and 
tie-rods 14 in. in diameter, swelled to 1#in. to receive 
the nuts, and there are two steel channels 12 in. by 3 in., 
running the whole length of the block of cells over 
each furnace front. It was found that the ordinary 
cast-iron washer blocks through which the tie-rods pass, 
and which hold the channels in position, were liable to 
give way under expansion of the furnaces. Cast-steel 
washer blocks were therefore substituted, and very heavy 
spring steel washers were placed under the nuts in order 
to allow a certain limited freedom of movement. These 
improvements have been quite effectual. The side boxes 
were also improved by placing the a valves in 
the neck of the boxes lak cutting off the supply of air at 
the point of junction with the blast flue, the openings 
from the side boxes in the ashpit being always left open. 
The blast is controlled by large swinging valves placed in 
cast-iron boxes built into the arch of the blast flue and 
bolted up to the side boxes. The movable plates which 
close the front of the boxes are of an improved pattern 
held in place with spring wedges, and after nearly twelve 
months of continuous hard work not one of these plates 
has shown the smallest sign of either burning or cracking. 
The clinkering doors are also of an improved design. 
They are constructed similarly to the doors usually em- 
ployed on plate furnaces, being hollow castings with a 
8 at the back, which is filled up with firebricks. 
the door is balanced by a solid cast balance weight 
provided with a handle, and is suspended by a wire rope 
passing over two pulleys. Although the door weighs 
5 ewt. and the balance weight the same, there is not the 





slightest difficulty in opening or closing it with one hand, 
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The ashpit doors and flue doors are very carefully designed 
and fitted up, the faces of the doors and frames being 
planed and the pin-holes drilled with the door in posi- 
tion, thus insuring a perfectly close fit. They are held by 
lever catches working on wedge-shaped faces. The 
boilers belonging to this plant were not disturbed, and 
they are, like the Edinburgh boilers, of the multitubular 
type, and not half large enough to take up the whole of 
the heat. They supply steam, however, for the forced- 
draught apparatus, which is of the same pattern as at 
Edinburgh, for a large quantity of clinker-grinding and 
mortar-mixing machinery, for the electric lighting of the 
works and manager’s house and office, aa for certain 
fish-drying pans belonging to a private enterprise. The 
Corporation contemplate putting down more boilers and 
machinery to utilise the heat from the destructor. The 
results of the building of the new cells have been as 
follow: The capacity of the destructor, which was 
formerly 74 tons per cell per 24 hours, has been increased 
up to 10 tons per cell per 24 hours, and since the men 
have become used to the cells a further increase up to 11 
tons has taken place. This is without any increase in the 
number of men employed. The cost of labour has been 
reduced from 74d. to 8d. per ton under the old system to 
just over 5d. under the new system. This is by several 
pence the lowest authenticated cost of labour in the 
world. The temperature in the cells and flues has been 
very largely increased, and the smoke from the chimney 
has been reduced to an absolutely inappreciable quantity ; 
in fact, it requires a remarkably clear state of the 
atmosphere to able to distinguish anything from the 
chimney-top at all, although no dust catcher is in use, and 
the chimney is quite close to the cells. At Hammerton- 
street an ingenious arrangement of overhead railway, 
carrying a swinging truck, into which the clinkers are 
pulled direct from the furnaces, has been applied to both 
of the blocks of cells. This is the invention of Mr. Cox, 
the city engineer, and Mr. ont the superinten- 
dent of the cleansing department. Improved machinery 
for dealing with the clinker has also been introduced ; and 
it is a fact that since the new cells were got to work there 
has not been the slightest difficulty in disposing of every 
ounce of clinker, fine ash, and flue dust produced, at a 
orofit, either in the shape of mixed mortar or of ground 
Palast for making plaster, concrete, &c. At the present 
time machinery is on order for the manufacture of 
artificial stone from the clinker. 

The Norwich Destructor.—This is a two-cell plant, 
erected at the new mills sewage pumping station of the 
Norwich Corporation. It was put down specifically for 
the purpose of raising steam, tenders having been invited 
upon the basis of specifying the quantity of steam to be 
raised instead of specifying the number of cells required. 
The destructor is of the single-row type, but is fed from 
the top, this design having been adopted to suit an exist- 
ing building which it was desired to utilise. The boiler 
is of the Babcock and Wilcox type, of 735 square feet of 
heating surface. It is placed as close as possible to the 

yair of cells, and communicates directly with the chimney. 

t supplies steam for driving air wees for Shone’s 
patent sewage lifting machinery. The working pressure 
is 120 lb. per square inch. The main features of the fur- 
naces are precisely the same as those at Bradford. 
The feeding arrangements are somewhat different, 
there being no room to make an inclined approach road- 
way for carts to tip on to the top of the furnaces, as is the 
case at Edinburgh and Bradford. There is a pit provided 
below the ground level. In this pit several hopper 
wagons run on rails. They are brought up to the tipping 
beam, and the carts tip into them. The ies of the 
hopper wagons are then lifted off the wheels by a travel- 
ling crane, and conveyed to the charging holes of the 
furnaces. The doors in the bottom are opened, and the 
refuse dropped on to the cy | hearth. These two fur- 
naces, on their official trial by the city engineer of Nor- 
wich, were found to burn 30 tons of refuse per 24 hours, 
or 15 tons per cell per 24 hours. They evaporated over 
2400 lb. of water per hour from cold river feed to a steam 

ressure of 120 ib r square inch. These results are 
argely in excess of the maker’s guarantee. The general 
results obtained from this plant have been of a highly 
satisfactory character. 

At this point a brief description of the plant which is 
about to be erected for the Pembroke Township Com- 
missioners, County Dublin, in connection with their 
electric lighting station a not be out of place. The 
general scheme of the plant has been arranged to suit the 
electric lighting plans of Mr. Robert Hammond, the con- 
sulting engineer of the Commissioners. The destructor 
will consist of two cells of the same size as those at Nor- 
wich, and a Babcock and Wilcox boiler, also of the same 
size. The boiler will be capable of withstanding a work- 
ing pressure of 150 lb. per square inch, the “ay 28 
working pressure of the electric light boilers being 
140 lb. The furnaces will be of the back-fed type, 
obviating the necessity of tipping the refuse on the top of 
the furnaces, and saving 6 f:. in the height of tipping 
platform, and consequently reducing the slope of the 


in Ireland combined with a public electric lighting plant. 
The Commissioners of Pembroke are, therefore, to 
congratulated upon their foresight in becoming the 
pioneers of the sanitary disposal and economical utilisa- 


tion of town refuse in Ireland. 








LAUNCHES AND TRIAL TRIPS. 
Tue Pactolus, cruiser, completed her 30-hours’ coal con- 
sumption trial on Wednesday evening, the 31st ult., and 
the official recults, which have been received at Chatham, 
are as under: Draught of water, forward, 11 ft. 3 in., 
aft, 15 ft. 8 in.; speed of ship, 16.6 knots; steam pressure 
in boilers, 224 lb. persquare inch ; vacuum in condensers, 
starboard 25.1, port 252; revolutions per minute, star- 
board 170.4, port 172.85; mean indicated horse-power, 
high starboard 592, port 603, intermediate starboard 635, 
port 579, low starboard 626, port 596—total starboard 
1853, port 1778, grand total, 3631; coal consumption, 
2.46 lb. per indicated horse-power per hour. 





The Terrible, cruiser, Captain C. G. Robinson, has 
concluded a 60-hours’ run at nominally 18,000 horse-power. 
Leaving Spithead on Monday morning of last week, she 
made at once for the Atlantic, in order to avoid the track 
of merchant ships at night, and for the first half of the 
trip she encountered a stiff head breeze, but on the home- 
ward run the wind was in her favour. As in the recent 
trip of the Diadem, there were serious complaints as to 
the quality of the coal, and the consumption was inexcess 
of expectations, but in other respects the trial was highly 
satisfactory. The draught of water was 27 ft. 5 in. for- 
ward and 29 ft. 6 in. aft, and the steam in boilers was 
233 lb., with a vacuum of 25.2 in. starboard and 25.1 in. 
port. The engines worked with continuous smoothness, 
and with 98.27 revolutions starboard and 98.5 revolutions 
port, produced a mean collective indicated horse-power of 
18,515.4. While running against the wind for the first 
30 hours, the speed was 20.1 knots, and in the second 30 
hours ; when running with the wind, the speed was 20.5 
knots. The ship has been ordered to coal in view of 
trials, the programme of which has not yet been drawn up. 





Messrs. Ropner and Son, Stockton-on-Tees, launched on 
the 1st inst. a steel screw steamer 325 ft. long. Her machi- 
nery will be supplied by Messrs. Blair and Co., Limited. 
She has been built to the order of a Newcastle firm, and 
is named Brighton. 


Messrs. R. and W. Hawthorn, Leslie, and Co., 
Limited, Hebburn-on-Tyne, launched on the Ist inst. a 
steamer 420 ft. by 54 ft. by 32 ft., built to the order of 
Messrs. Turnbull, Martin, and Co., of London, for their 
Australian trade. The vessel is specially fitted for carry- 
ing frozen meat with powerful duplicate refrigeratin, 
machinery of Messrs. Linde’s system, a large insulate 
space having a capacity of 230,000 cubic feet is provided 
in the holds forward of the machinery space, leaving all 
after holds available for general cargo. All the accom- 
modation, including first-class passengers’ saloon, officers’ 
uarters, &c., is provided in a large steel deck-house on 
the top of the bridge deck. ‘Che machinery consists of a 
set of triple-expansion engines capable of indicating up- 
wards of 3000 indicated horse power, with three large 
single-ended steel boilers, working at a pressure of 160 lb. 
r square inch and on Howden’s system of forced draught. 
n leaving the ways the vessel was christened Moray- 


shire. 





Messrs. Wigham Richardson and Co., Newcastle-on- 
Tyne, launched on the 1st inst. a steamer, built to the 
order of the Compagnie de Navigation Mixte, of Mar- 
seilles, and named Medjerda. She isthe seventh steamer 
built by Messrs. Wigham Richardson and Co. for this 
company, and run with mails and passengers on the Mar- 
seilles and Tunis line. The Medjerda is fitted with 
accommodation for first-class passengers amidships, com- 
prising large well-ventilated state-rcoms, ladies’ room, 
airy dining saloon on the spar deck, and very comfort- 
able smoking-room above. There is also a fine promenade 
deck for these passengers. The second-class passengers 
are accommodated in the poop. The third-class ngers 
are placed forward. The lighting and the bells through- 
out will be electric. The engines and boilers are of 
Messrs. Wigham Richardson and Co.’s own make, and 
have been arranged to give a high rate of speed. 





The s.s. Singara was launched on the lst inst. by 
Messrs. Joseph L. Thompson and Sons, Limited, of the 
North Sands Shipbuilding Yard, Sunderland, for Messrs. 
Turner, Brightman, and Co., London, for the South 
American trade. The principal dimensions are: Length 
between perpendiculars, 548 ft.; breadth extreme, 
48 ft. 3in.; and depth moulded, 25 ft. 8in. The propel- 
ling machinery is being constructed by Messrs. Blair and 
Co., Limited, of Stockton-on-Tees. 








inclined road. The tipping platform and building of the 
destructor are to be large enough for a plant of double 
the size, which will probably soon become necessary. 
When that time arrives all that will be required will be 
to add two cells and another boiler of the same size. For 
all this provision is made in the original scheme. The 
tipping platform is so arranged that the coal for the 
electric light boilers will be tipped from it exactly where 
it is required, and the 7 under the tipping platform 
will form on one side coal bunkers and on the other side 


a cable store. The destructor, in addition to relieving 
the Commissioners of a large quantity of objectionable 
refuse, will provide some 80 horse-power in aid of the 


The s.s. Wladimir Sawin, built by Messrs. Craig, 
Taylor, and Co., Thornaby-on-Tees, was taken to sea 
for her trial trip on the Ist inst. The vessel has been 
built to the order of Der Dansk-Russiske Dampskibs- 
selskab, Copenhagen (Mr. Martin Carl, manager). Her 
dimensions are: 280 ft. by 41 ft. by 18 ft. 9in., and she 
is of the partial awning deck type. She carries about 
3100 tons deadweight on a light draught of water. The 
engines, which have been constructed by Messrs. Sir 
Christopher Furness, Westgarth, and Co., Limited, 
my nena have cylinders 20 in., - in., and 53 in. 
in diameter by 36 in. stroke, with two large boilers of 
160 1b. pressure. A speed of 10 knots was maintained. 


erected in Ireland, and it will also be the first destructor 


the Coquette and Cygnet, was launched from th 
Messrs. John I. Thornycroft and Co., of Ohiewie a 


be | Saturday, the 3rd inst. 





The new mail steamer Omrah, for the Australian trade 
of the Orient Steam Navigation Company, Limited, wag 
launched by the Fairfield Shipbuilding and Engineering 
Company, Limited, on Saturday, September 3, The 
dimensions are as follows: Length over all, 510 ft. . 
a between perpendiculars, 490 ft. ; breadth’ 
56 ft. 9in.; depth, 37 ft. 6in.; gross tonnage about 
8650 tons, and indicated horse-power about 8500. The 
vessel has a straight stem and elliptical stern, and has 
five decks, with eore 90 ft., forecastle 70 ft., and a con. 
tinuous promenade deck 275 ft..in length. Above the 
promenade deck and extending 50 ft. over the poop there 
1s a boat or shelter deck 184 ft. long, on which provision 
is made for carrying the boats, 16 in number. A cel. 
lular double bottom is fitted the full length of the ship, 
and the holds subdivided into separate compartments by 
watertight bulkheads which are arranged ont constructed 
to meet the recommendations of the Bulkhead Committee 
with strong collision bulkhead fitted forward. The holds 
have been so subdivided that even if two of the largest 
of them were filled with water the vessel has sufficient 
surplus buoyancy to enable her to keep afloat. She is 
fully qualified for employment as an armed cruiser, and 
her name will be — on the Admiralty list for this 
purpose. She will have one large funnel, and two-pole 
masts fitted with derricks and fore and aft sails. When 
completed the vessel will have accommodation for 
about 330 first and second-c passengers berthed 
on the main and spar decks, also for 500 third- 
class passengers who can be berthed on the lower 
deck. The cabin accommodation is of the most com- 
fortable description, the state-rooms being arranged 
for two, three, and four persons. In several of the cabins 
the lower berths are fitted so as to draw out and make 
double berths. The fittings are all of the most modern 
and approved style and best quality throughout. The 
first-class entrance is in the forward part of the ship on 
the promenade deck, and leads direct to the dining 
saloon, a spacious room on the spar deck —— by a sky- 
light and well from the boat deck, and by large square 
windows in the sides. Immediately forward of this 
entrance the drawing-room is arranged, with writing. 
rooms adjoining. The first-class smoking-room is situated 
aft of the saloon well on the promenade deck, fitted with 
all the latest improvements, and can be entered direct 
from the dining saloon without going out on the prome- 
nade deck, which will be a great advantage to passengers 
in rough weather. The second-class entrance is built on 
the poop deck, and leads to the second-class dining saloon 
on the main deck. Aft of this entrance is the second- 
class smoking-room, fitted in a similar manner to the 
first-class. An extensive library will be supplied for the 
use of the first and second-class passengers, and 
a grand piano will be placed in the drawing-room, 
also an organ in the first-class dining saloon, and 
a@ piano in the second-class dining saloon. There 
will be a very large refrigerating plant with insu- 





lated chamber for the storage of meat, poultry, milk, 
fruit, &c,, also wine and vegetable rooms. The 
machinery will consist of two sets of triple-expansion 
engines, each set having three cylinders. The bigh-pres- 
sure cylinders are each fitted with a piston valve, the 
medium and low-pressure cylinders having ordinary flat 
slide valves, all worked by the usual double eccentric 
and link motion valve gear. Each reversing gear is con- 
trolled by a combined steam and hydraulic reversing 
engine. The crankshaft is in three pieces, and all the shaft- 
ing is of forged mild steel. Each screw propeller has four 
blades of manganese bronze, the boss being of cast steel. 
The boilers for generating the steam for the engines 
are five in number, viz., three double-ended, and two 
single-ended of the ordinary multitubular marine type, 
rn | arranged to work with Howden’s forced draught. 
Each of the double-ended boilers has eight furnaces, and 
each of the single-ended four, making a total of 32 fur- 
naces, the products of combustion being led into one 
funnel. The boilers are constructed entirely of steel and 
adapted for a working pressure of 180 lb. per square inch. 
There will also be an auxiliary boiler for supplying steam 
to the donkey pumps, fresh water condenser, galleys, &e. 





Messrs. Barclay, Curle, and Co., Limited, Whiteinch, 
have launched a steel-paddle tug, built to the order of 
the British Admiralty, and intended (like the Dromedary, 
also constructed by the same builders for Her Majesty's 
Government) for the towing of battleships and general 
service. With this view she is furnished with towim 
gear of the strongest description. The vessel is fitt 
with commodious cabin, sleeping accommodation, &c, 
and has numerous watertight compartments. The dimen- 
sions are 144 ft. by 27 ft. 3 in. by 15 ft. 8 in., with a gross 
tonnage of 405. The vessel was named the i 
The machinery consists of two sets of compound oscillat- 
ing paddle engines, arranged with disconnecting — 80 
that each wheel has a complete pair of engines attac “ 
to it for easy manceuvring in Her Majesty’s Dockyare 
Being intended to act as a fire vessel, she is fitted bia 
two large double-cylinder pumping engines, — le s 
discharging large quantities of water ; also “ — 
water distilling machinery to enable her to go on. — 
service. The high-pressure cylinders are er” be 
the low-pressure cylinders 55in., in diameter, al! ha md 
a stroke of 5 ft. Steam is supplied by two large mtd 
ended boilers, and the whole of the main and auxiliary 
machinery is fitted up in the Admiralty style. 





Parts METROPOLITAN. Rarmway.—Tenders have “i 
invited for the first series of the works pro 








electric light station and in reduction of the coal bill. 
This will 


the first high-temperature destructor to be 


The Cynthia, torpedo-boat destroyer, a sister ship to 





carried out in connection with this undertaking. 
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“ EERING” ILLUSTRATED PATENT 
-_ RECORD. 


Compmep sy W. LLOYD WISE. 


oTS OF RECENT PUBLISHED SPECIFICATIONS 
SLBOTED ADGTE TORR THE ACTS 18891888, 
number of views iven in the Specification Drawings is stated 
mene: meas none are mentioned, the Specification is 
Fhe invencions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
ies of Specifications may be obtained at the Patent Office Sale 
i 25, oe > aia Buildings, Chancery-lane, W.C., at 
the uniform of 8d. 
he advertisement of the of & complete 
Ppt n't gach cae, given arte rat, wes the 
been » Q ing is given. 
teh = any time within two months from the date of 
advertisement of the tance of @ complete Specification, 
notice at the Patent Ofice of opposition te the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


13,989. H. Maxim, London, and W. H. Graham, 
Trowbridge, Wilts. Method of and Apparatus for 
the Production of Calcium Carbide, &c. [5 Figs. 
August 17, 1897.—The furnace is made of firebrick in the form of 
a long open box 1, having the common electrode 2 formed of a 
large upright carbon slab or plate fixed along one side, and the 
separated electrodes 3 consisting of six equi-distant circular carbon 
rods, extending into the furnace horizontally in the same plane 
through the opposite side. The outer end of each electrode is 
electrically connected respectively by a cable 5 to a lead or cable 
9, of an electric polyphase current generator. Between each 
separate electrode which is unattached in the wall of the fur- 
nace, and the common electrode, is placed a small carbon rod 10, 
kept in firm contact with these electrodes by means of a spring 
under pressure applied to the outer end of each separate elec- 
trode. The furnace may be operated as follows : The small 
carbon rod being in position the material x, which may con- 
sist of a fine pulverulent mixture of 65 parts of coke and 100 


4 


— 





Fig. 




















parts of lime is placed in the furnace around the rod, preferably 
completely covering the electrodes, the electric circuits are then 
completed by the switches, whereupon each rod becomes heated 
tointense incandescence, which fuses the surrounding material 
between the electrodes and converts it into calcium carbide. The 
carbide thus formed conducts the electric current and gradually 
increases in quantity, causing a corresponding decrease of the 
res'stance between the electrodes, and, therefore, a similar in- 
crease in the electric current until a maximum amount of carbide 
has been formed, which is denoted by the current ceasing to in- 
crease and is indicated by the ammeter. The current is then 
stopped by the switch, the electrodes withdrawn slightly by the 
handle, disengaging the formed calcium carbide Y, which after 
cooling is then removed by a pair of tongs from the surrounding 
material, and from the furnace in the form of an ingot, the 
small carbon rod having been converted into carbide. The opera- 
tion is continued by again placing a small rod between the elec- 
trodes, supplying more material, and proceeding as before. The 
current is passed through the series of electrodes successively. 
The common electrode 2 may consist of a mass of carbide. (Ac- 
cepted July 20, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


ylt782. G. F. Redfern, London. (V. Pasno and L. 
ornson, Antwerp.) Incandescent Vapour Lamps. 


——; 











(4 Figs.) Ma 
: y 11, 1898.—Th i : : 
‘ tool bo om € Operation of the lamp will be under 


description : The combustible liquid, 


such as petroleum, in the reservoir G is first sucked up through 
the wick contained in the tube C. The tube C is then heated so 
that the liquid in the tube is vaporised, and is forced by the 
poe obtained in the tube to the outlet therefrom. The out- 
et is so formed that the vaporised and combustible liquid 
mixes with air, and the mixture is ignited by the heat developed 
as above described, so that a flame issues from the Bunsen burner 
H. This ignition or vaporising flame heats an extension B of 
the tube A, which is provided with a second or main wick, so 
that the liquid in the said tube A is vaporised and up- 
wards to the nozzle of the Bunsen burner J through which it 
issues. With this arrangement, therefore, the gas is mixed with 
air, and can be ignited at the burner K, so that the mantle which 
is suspended above the burner is rendered incandescent in the 
usual manner. In the lamp shown the combustible liquid in the 
reservoir G is sucked up by means of a wick which extends into 
the vaporiser C. On the left side of the container there is pro- 
vided a cylinder, the screw cover or cap of which carries an igni- 
tion plug which dips into the liquid. If this cap or cover be un- 
screwed and the plug ignited and held against the bent tube C!, 
the fluid sucked up into the tube is vaporised, and flows in the 
above-described manner through the Bunsen burner H for ignition. 
The second wick, which is much larger, sucks the liquid into the 
tube A, which conveys the liquid or gas through the Bunsen 
burner J into the neighbourhood of the mantle K. To prevent 
the radiation of the heat a perforated jacket or cover D is arranged 
around the vaporiser and around the main gas tube A, B. With 
this arrangement, by turning the ring E the upper part of the 
gas burner can be unscrewed from the reservoir G without any 
risk of an explosion. (Accepted July 13, 1898.) 


GUNS AND EXPLOSIVES. 


16,853. H. W. Gabbett-Fairfax, London. Breech 
Mechanism of Automatic and other Firearms. 
[5 Fiys.) July 16, 1897.—The barrel A is formed at its breech 
end with an extension piece A* consisting of a thin piece of metal 
having its rear portion formed with the incline @ and also having 
a vertical slot a1. The thickness and shape of this extension 
piece A* is such that the breech-block can freely slide alongside 
the same. c isa stationary incline, which, in the example illus- 
trated, is formed on the interior of the movable cover or casing I 
of the pistol, The position of this incline is such (Figs. 3 and 4) 
that the extension piece A* can freely slide past it during the 
recoil and advance movements of the barrel. In Fig. 1 the breech 
is shown closed, with the radial arm B* lying at-the bottom of the 
slot a1, and pressing by the action of its spring upon a pin to re- 
lease the safety sear F. This release is effected by the movement 
of the pivoted lever f. The pin is situated between the extension 
piece A* and the casing I so as not to interfere with the proper 
movement of the extension piece when the barrel slides, and the 











length of the radial arm B* is such that its free end will project 
far enough through the slot a! to reach the pin. On firing the 
pistol the barrel A and breech-block B recoil together, the radial 
arm lying at the bottom of the slot a! until it arrives at the 
incline c, by ascending which it is lifted out of engagenent with 
the slot. This movement of the arm unlocks the breech-block 
from the barrel by shifting the rotary head angularly. On the 
return movement of the barrel, the breech-block remains behind, 
being held by a catch until released by the advancing barrel. As 
the breech-block advances in closing the breech, the radial arm 
first descends the incline c, then ascends the incline a, and finally 
enters the slot a! in which it descends by the action of its spring, 
this last movement effecting the locking of the block to the barrel. 
A similar series of operations take place at each discharge of the 
firearm. If desired, the end of the said radial arm may project 
through a suitably-shaped slot in the casing I, and be provided 
with a knob to permit of its being grasped in the hand to open 
the breech manually instead of automatically. (Accepted July 24, 
1898.) 


MINING, METALLURGY, AND METAL 
WORKING, 


18,581. J. C. Fell, London. (A. J. Bant, Johannesburg, 
South African Republic.) Rock Drills. [5 Figs.j-e August 10, 
1897.—The driJl cylinder A is mounted so as to slide freely on 
ways in the cradle B, and is controlled as to its relative position 
to the cradle by the feed screw C. The piston valve E is actuated 
by a rocking tappet, which is moved at either end of the stroke 
by the shoulders of a recess in the main piston F. The chief 
improvement in this drill lies ia the Mer te ownage of duplicate 
piston heads H and H! provided with junk rings to make them 
steam or air-tight ; and in the arrangement of duplicate ports K 
and Lfrom each end of the valve chest D, so that when the piston 
valve E is at one extremity of its stroke, two ports K admit air 
or steam simultaneously to the two faces of the duplicate piston 
heads H. The opposite faces of these heads are, at the same time, 
in communication by the duplicate ports L, with the central 
exbaust port and exit M in the same position of the valve E. 
Upon reversal of the valve E the opposite effects of air or steam 
supply to the faces, and exhaust from the faces take place 
as regards the duplicate piston heads. This double action of 
the piston is effected by the introduction of a fixed abut- 
ment or diaphragm N, provided with spring packing rings. 
The end of the piston body is bored to receive a rifled bar 
Q, which works in a rifled bush or nut screwed or other- 
wise fixed into the head of the piston body. On the end of 








the rifled bar Q is keyed a ratchet wheel R, into the teeth of which 





spring-pressed pawls engage. By this arrangement a partial 
rotation of the rifled bar, at each outward stroke, causes a con- 
tinued intermittent rotation of the piston head and drill at each 
double stroke. The drill is fed forwards by the feed screw O 
operated by a handle. The feed screw engages with a nut S 
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carried by a lug cast on the bottom of the cylinder A. The essen- 
tial ee pay” upon this feeding device is the introduction of 
a spiral spring T upon the feed screw, reacting between the nut 
Z onthe lug and a nut V upon the feed screw, thus takiog up any 
slack or wear in the threads of the feed screw. (Accepted 
July 27,1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


20,250. W. Hutchinson. Weaste, and R. Telford, 
Pendleton, Lancs. Fuel Economisers or Feed- 
Water Heaters. [3 Figs.) September 3, 1897.—In carrying 
out this invention, instead of running the hot water from the fuel 
economiser direct into the boiler, there is employed at a suitable 
elevation above the economiser or water heater A, a water cistern 
a which is connected with the inlet 6 of the economiser or water 
heater, and the outlet ¢ of the latter with the feed pump of the 
boiler (not shown). This cistern is adapted to feed the economiser 
heater A with cold water, and being at a higher level will cause 
the water to circulate through the same and afterwards run to 
the feed pump which forces it into the boiler. The cistern a 
may be supplied with cold water in any suitable manner, and in 
order to relieve the heating pipes d from internal pressure a pipe 
e may be connected to the outlet c, and lead up to the supply 
cistern @ through which pipe the steam may escape into the 
latter. In some cases the water cistern @ may be connected 
with the outlet c and the inlet 6 with the feed pump (not shown). 
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I, order to obtain the full benefit of the hot gases passing from 
the furnace flue to the chimney there may be employed in each 
pipe of the economiser a scraper formed in spiral fashion with 
sharp edge, which — may beactuated by hand or mecha- 
nically, and is operated periodically, say, once every month. In 
order to have quick access to the interior of the pipes d of the eco- 
nomiser or water heater fcr scraping and other purposes, the 
water-box is fitted opposite each end of the pipe d with a conical 
lid furnished on its periphery with a conical ring, and formed 
at its top with a T-slot for the reception of a T-bolt by means 
of which and a bridge, the lidis drawn tight and thereby secured 
to the water-box, the ring being placed upon the lid after the lid 
has been inserted into the box through the respective hole, and 
the bolt and bridge being removed as usual after the joint is 
made. (Accepted July 18, 1898.) 


20,446. A. A. W. van Reede, Papendrecht, Holland. 
Steam or other Fluid Engine. [5 Figs.) September 6, 
1897.—-This invention relates to a motor wherein the rectilinear 
motion of pistons operated by the expansion of steam or other 
motive fluid under pressure, is transformed into circular motion 
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through the medium of elliptical plates or discs fixed obliquely 
upon the motor shaft, and upon which the thrust of the piston 
acts. The improved motor comprises a main cylinder b through 
which passes a shaft ¢ carrying two elliptical plates or discs a 
upon which a number of pistons d (in the drawing four), act 





through the medium of feet ¢ which are fitted to the piston-rods 
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in such a manner that they can turn therein. The pistons d, 
which are — with packing rings d!, move in inner cylin- 
ders f closed at the ends by covers, the tightness of the joints of 
which with the piston-rods is insured by rings similar to the 
piston rings. These covers are provided with admission and 
exhaust ports, the opening and closing of which ports may be 
regulated, for instance, by means of a circular valve 8 mounted 
upon the shaft c, and effecting the necessary communication 
either, in the case of admission, between the port and the cham- 
bers B in which the discs turn, or, in the case of exhaust, between 
the said port and an annular passage K formed round the shaft c 
in the ends of the cylinders f. This annular passage K communi- 
cates freely by a series of passages with a large annular passage 
in direct communication with the exhaust or discharge pipe U. 
The steam or other fluid entering the disc chambers B passes 
through the ports into the cylinders f, and drives forward the 
pistons d which effect the displacement of the discs or plates a, 
and thereby rotate the shaft c. The shaft c carries with it the 
circular valve 8 which, according to its adjustment, closes the 
ports more or less soon, to open as soon as the piston d has 
reached the end of its stroke, communication between the said 
ports and the annular passage K through which the steam or 


oun) fluid escapes into the discharge pipe U. (Accepted July 13, 
1898. 
11,060. P. Brotherhood, London. High-Speed 


Steam Engines. [4 Figs.) May 14, 1898.—In the single- 
— engine shown a pair of single-acting cylinders A are fixed 
on ahollow top frame B with the cavity of which both cylinders 
communicate through side ports and from which a pipe leads to 
the exhaust. Each piston-rod is attached to a cylindrical 
crosshead connected by double links to a crankpin C formed 
between two eccentric discs C2 as part of the main shaft S. 
The two cranks are opposite to each other. The crosshead 
is guided by two arms D, each of which has a concave seg- 
mental end fitted to work on the crosshead, and a convex 
segmental end which rolls on a guide and has a pair of 
lateral pins linked by rods to pins on the base of the engine. 
Each cylinder A has above it a cylindrical side cavity fitted with 
a hollow piston slide valve E having two sets of ports correspond- 
ing to lateral ports through the wall of the cavity, these ports 
opening into an annular cavity E!, communicating with the 
cylinder. Each slide valve E is attached to a pair of rods which 
pass through suitably bushed holes of the cylinder cover, the 
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piston and the bottom of the exhaust cavity B, to a crosshead, 
which is guided on the piston-rod and is worked by a pair of rods 
from the eccentric discs C2 on the main shaft. Steam is supplied 
by a pipe to a jacket which surrounds the cylinder and communi- 
cates with the jacket surrounding the slide case. When the slide 
valve is moved so that its ports coincide with the lateral ports of 
the slide case, steam is admitted to the annular cavity E! and to 
the cylinder above the piston; when the piston in its descent 
uncovers the lateral ports the steam mostly escapes into the 
exhaust cavity B, there be‘ng left in the cylinder and the cavity 
E! steam which, on the ascent of the piston forms a cushion, that 
may be at the pressure entering for the succeeding stroke. On 
the end of the main shaft S is fixed the governor SI, acting on a 
bell-crank lever, which is linked through a rod having an adjust- 
able spring to the short arm of a bell-crank S3 mounted on a 
bracket projecting from the slide case. The long arm of S? is 
linked to a horizontal arm on a rocking spindle which passes down 
through a stuffing-box into the interior of the slide valve. The 
specification also describes and shows a compound double-acting 
engine. (Accepted July 13, 1898.) 

20,714. W. Harman, Stockton-on-Tees, Durham. 
Augtiention, of Forced Draught to Steam Boiler 
and other Furnaces. [4 Figs.) September 9, 1897.—The 


object in view is to raise the temperature of the forced draught 
by heat absorbed from the waste gases escaping up the furnace 
funnel or uptake, and the means used are a free admixture of 
into the furnace. 


into which are partly within and partly without the smokebox 
casing c. In the construction shown an adjustable slide d fur- 
nished with a circular opening works in front of and controls 
each of these said openings, after the fashion of an ordinary 
ventilator slide, so that the openings within or leading to the 
smokebox are enlarged or contracted relatively to the openings 
outside the casing, according to the relative pro) rtion in which 
waste gases are to be mixed with the air. slide d is con- 
trolled by a hand lever e, so that by moving the slide inwardly 
until its opening extends within the smokebox casing, as shown 
in Fig. 1, an inlet is formed for the waste gases to pass from the 
smokebox into the fan, and then delivered by the pipe f to the 
furnace. By drawing the slide d out until its opening is clear of 


Fig 
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the smokebox casing, the gases are shut off from the fan, and only 
outside air is delivered to the furnace. The fan can be adjusted 
to draw in both gas and air in any regulated proportion, to be 
freely intermixed and discharged through the pipe f, which is 
furnished with two check valves to control the forced draught to 
either of the furnaces, as shown. /h is a baffle-plate or hood pro- 
jecting over the fan into the smokebox, to collect and intercept 
hot waste gases for the supply of the fan. In the case of boilers 
having the usual arrangement of tubular flues, it is preferred to 
insert ferrules or plug-shaped retarders into the ends thereof, 
with the large diameter inward, thereby strengthening and con- 
tracting the said tubes in area in a manner that offers no obstruc- 
tion to the soot, and will not intercept the clearance of deposit 
therefrom. (Accepted July 20, 1898.) 


TEXTILE MACHINERY. 


20,882. Dr.C. ip Blackburn, Lancs. Shuttle 
Guards of Looms for Weaving. [3 Kigs.] September 11, 
1897.—This invention has for object to diminish the chance of 
injury to the operatives’ fingers if trapped between the guard 
and the temple roller, and shall offer little obstruction to the view 
of the shuttle race, and be simple and inexpensive. The inven- 
tion is applicable to that class of guards in which a metal rod is 
hinged to the reed cap, and when the loom is set in motion can 
automatically swing from an ioner inoperative to an outer opera- 
tive position. The improvement consists in the use and employ- 
ment of a thin elastic spring 1 to catch and hold the rod or guard 
2 in its operative position (Fig. 2), and the spring 1 is so formed 
that it holds the guard when in its operative position and prevents 
detrimental vibration of the guard 2 due to the working of the 
loom, and gives to the guard 2 such flexibility as to diminish the 
chance of damage to the fingers if trapped between the guard 2 








and the temple roller. In the preferred form the guard 2 is 
hinged at each end to the reed cap 4 and can be folded back 
against the reed cap 4 to the inoperative position (Fig. 3), but will 
automatically falldown to the operative |position over the shuttle 
race when the loom is set in motion. The spring 1 is preferably 
bent or curved nearly to the arc described by the guard 2 when 
turned on its hinges 8. The outer end of the spring 1 is bent in 
the form of a hook 7 so as to form a holding device and stop for 
the guard 2 when in its outer or operative position, and the spring 
1is set in such position and so shaped as to be slightly deflected 
by the guard 2 as it passes from the inoperative to the operative 
position, and thereby vibration of the guard due to the working of 
the loom is prevented. The spring 1 which constitutes the hold- 
ing device, is preferably made from soft sheet steel cut to the re- 
quired shape and then bent to the form shown and this constitutes 
as ring or elastic holder, and from its pliability it is little likely 
to break. (Accepted July 13, 1898.) 


VEHICLES. 


18,865. The Hon. R. T. D. Brougham and W. C. 
Bersey, London. A Safety Device for use in Connec- 
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tion with Carriages Propelled by Electricity. (4 Figs.) 


[SEPT. 9, 1898, 
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authorised persons from starting the carriage w 
driver. Forthis purpose a “plug” or “ key” Ses can De the 
contacts inside is interposed between one pole of the batte: = 
the switch controlling the motor. A plug or key of special d and 
(which may be varied so that each key will only fit its own boss 
“etdeagee to connect the two contacts inside. When the an, * 
eaves the carriage, he removes the plug or key and takes it ae 
him. While this plug or key is out, it is impossible to start the 
motor or move the carriage. In the arrangement shown the wi ; 
from one pole of the battery is connected by a binding ser sp 
the spring plate a, and the wire from the other pole by a ee nd 
the spring plate b. The key c is passed through the hole d in fd 
top of the box, being guided by the plate-e, and when its flan, 
comes into contact with the plate d! on the top of the bere § 
turned, the projection c? at its end entering between the plates 4 
and b coming into the position shown in dotted lines in Fi . 
The circuit is then closed through the plate a, projection ¢2 “ d 
the plate b. (Accepted July 20, 1898.) 7” 


MISCELLANEOUS, 


18,819. W. R. Renshaw, London. Appar: 
able for Cooling Liquids and Condensing ut 
August 13, 1897.—The apparatus consists of a eyliatla 
a, having within it a vertical shaft b, carrying a number of 
circular dishes c, which do not extend to the sides of the casing 
the spaces being occupied by a number of fixed annular shelves 
d one below the other, inclining inwards and downwards, the 
diameter of each shelf being less than that of the one above it 
At the bottom of the shaft is a fan e. The action of the ap; ‘ 
ratus is as follows : The liquid to be cooled is delivered bya aoe 
J into the upper dish c, and is thrown by the centrifugal force 


al casing 


f 





over its edge in a “convolvus-like” jet. When the jet strikes 
the casing a, the fluid runs down on to the top shelf d of the first 
series, from whence it falls to the next shelf, and so on, flowing 
downwards and inwards, until it drops from the bottom shelf 
into the second dish ¢, from which it is ‘similarly ejected in a 
“*convolvus-shaped ” jet to fall on to the second series of shelves d, 
and soon. The fan draws air or vapour into the apparatus, and 
forces it upwards between the shelves and through the “con- 
volvus-shaped” jets. The shaft b is driven by a pulley, or it 
might be by the incoming liquid delivered by the pipe,f acting on 
a turbine or other motor. (Accepted July 20, 1898.) 


20,134. H. Sefton-Jones, London. (F. Bardon, Paris.) 
T Apparatus. [2 Figs.) September 1, 1897.—This in- 
vention has for object a new construction of tanning drum or vessel 
for rapid tanning. The tanning drums hitherto in use are hermeti- 
cally closed, and there is placed in the interior of these apparatus 
the hides to be tanned on the one hand and the tanning extract 
on the other. It follows from this that a very considerable 
weight has to be set in motion if the full quantity of extract 
necessary for the tanning be added. For the purpose of obviating 
this drawback, the improved construction of tanning drum which 
forms the object of this application has been devised. It is 80 
arranged that it is immersed in the tanning extract, and the hides 
alone are placed in the interior of the drum. The apparatus may 
consist of a wooden drum provided internally with the projections 
E. It may be of any convenient construction, but its periphery 
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must be perforated with holes, such as a@. This drum is mounted 
upon a horizontal shaft E to which is communicated 4 a 
motion by means of a gearing C or other suitable means. The 
rotary shaft B is fixed above a vessel F containing the tanning 
liquor in which the revolving drum is plunged, which — 
quently buoyed up by reason of the displacement of the a 
The drum is provided with a door through which the hides can ~ 
inserted. After this is done the door is closed, ard the —, 
caused to revolve. The tanning liquid penetrates throug’ tact 
orifices a into the interior of the drum, and comes in v= in 
with the hides. These latter are thus constantly in contact ix | 
the rotation of the drum with a quantity of tanning liquid, the 
can be very considerable in proportion to the dimensions on 
vessel F, and which nevertheless will not render the yn the 
cessively heavy, because the whole of the liquid is not 1 
interior of the said apparatus. (Accepted July 20, 1898.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented o& 
United States of America from 1847 to the present time, Ny 
reports of trials of patent law cases in the United States, may 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
street, Strand. 





AN ArricaNn LicuTHousk.—A new lighthouse has hee? 
completed at Great Fish Point and a 10-sec ight will 
light of the first order is now exhibi The hi 








the air and the waste gases before delivery 
The fan a rotates within a drum b, the onl 


openings or inlets 


August 14, 1897.—The object of this invention is to prevent un- 





be visable in clear weather for a distance of 20 miles. 
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FIRE PROTECTION IN EUROPE. 
No. XVII. 
By Epwin O. Sacus, Architect. 


Fire PRevVENTION.—Tests WITH Fire-RestsTIne 
MaTERIALS—(continued). 


THoucH, as I have frequently indicated, it is not 
my purpose to deal with fire protective methods 
adopted elsewhere than in Europe, I have already 
cxpleined that it is necessary to transgress this rule. 
I must, in fact, here refer to some of the investi- 
gations with fire-resisting materials undertaken in 
the United States, for these, with such others as I 
have already referred to in Berlin and Hamburg, 
will serve as a basis for future research. 

Having in the preceding article referred to the 
methods adopted in testing supports at Hamburg, 





fig 105 | 








ment ; but I must point out that my diagrams, as 
far as dimensions and details are concerned, do not 
quite accord with what was actually erected, inas- 
much as the huts differed materially in size from 
the designs reproduced, although the principles 
adopted were identical. 

As a matter of fact, supports alone have so far 
only been tested, and hence the testing hut for the 
supports is the only one completed at the present 
date. But in considering the plant, it is well to 
observe the two sections of it, as the installation 
forms a whole or a unit as such. 

Taking this plant as originally planned, and re- 
cognising that only the part referring to the column 
test has been installed, we find that the gas pro- 
ducer has been placed between the two huts in such 
a position as to be within easy reach without any 
undue expenditure on pipage. The gas producer, 
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I think it may be advisable to continue this subject 
by taking next in order such of the Brooklyn 
tests as have been so far started, and which simi- 
larly so far dealt exclusively with stanchions, 
columns, &c. 

Now, with regard to the organisation of these 
tests, I have spoken elsewhere. And my purpose 
here is, of course, simply to refer to the nature of 
the plant employed, and the manner in which in- 
vestigations were conducted. As far as the assessors 
are concerned, it will be found that we have to deal 
with an entirely independent body, i.e., a com- 
mittee of independent technical and insurance ex- 
ows representing certain societies already men- 
ee and assisted by an advisory committee. 

“ have further to deal with an investigation of 
- at may be called common and every-day means 
be construction, in which there is no idea of there 

ing any particular speciality or manufacture ‘of 
an individual trader. 
es to the programme of the committee, 
mrt series of tests was to be with iron supports 
Saisie: beams, and with this purpose in view the 
a sting apparatus plained consisted of two test- 
ing huts, one for columns and one for beams. The 

7 sections presented with this article (see 
li to 108) show the general arrangement of 

se Auts, and their relation to the gas producer 

Provided the necessary fuel for the experi- 


as constructed, has a diameter of 9ft., and is 
equipped with a hopper valve on the top. The 
gas is generated by means of steam from a boiler as 
shown, and carried into the furnace through pipes, 
the location of a boiler being similarly in closest 
— to the gas producer, though not shown 

ere in thediagram. Its position will be seen from 
the general view, Fig. 81, on page 132 ante, the 
testing hut and the columns being shown in posi- 
tion, and the branch pipe to the testing hut for 
girders shown cut off. The testing hut for the 
columns is 14 ft. square, whilst the hut planned for 
the beams is 27 ft. by 12 ft. 

As regards the construction of the testing hut, 
the arched roof is made of firebrick, and: is in- 
dependent of the walls, being supported by out- 
side corner posts. The outside walls are of com- 
mon brick, and so constructed that they can be 
easily changed if experiments are to be made with 
other materials suitable for enclosures. By way of 
obtaining certain information regarding the resist- 
ance of testing hut walls, the opportunity was taken 
to make the walls of different thicknesses, so that 
we have the front wall and one side wall 124 in. 
thick, the rear wall 8} in., and the fourth wall 4 in. 
inside, with 2 in. air space, and 8} in. outside, 
making a total thickness of 144 in. The floor 
is covered with firebrick having the necessary 
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openings left to take the gas-pipes, and also air 


spaces to facilitate rapid combustion. The branch 
pipes, by the bye, are 4 in. in diameter, and the 
tuyeres are reduced to 2 in. In order to increase 
the temperature when desired, a barrel of naphtha 
is connected by a small pipe and blown into the 
gas-pipe by means of a steam jet. At Hamburg 
it will be remembered that the column, as a whole, 
was not tested, but that sections were en ina 
small oven to which gas was conducted by flexible 
tubing, and no naphtha was employed to increase 
the temperatures. 

With a view to obtaining a semblance of such 
loads as were desired, the supports tested were 
always placed in compression by means of a small 
hydraulic ram from underneath. This necessitated 





a framework not dissimilar to the Hamburg 
construction, with strong girders at the top and 
at the bottom. A comparison of the illustra- 


Fig 107 






tions here given (Figs. 105 to 108), with those 
referring to the Hamburg testing frames (see 
Article XVI. on page 251 ante), is instruc- 
tive, and it will be particularly observed that the 
frame at Brooklyn is far better braced. The 
hydraulic ram in this instance has a diameter of 
12 in., and the water pressure obtainable was 
2500 Ib. per square inch. Temperatures were 
recorded with the aid of a pyrometer, and no 
checks were taken by globules or the like. It is 
interesting to notice that, as at Hamburg, the 
series of tests with columns were divided into two 
groups, 7.e., without protective covering, and with 
protective coverings, but the records so far to hand 
only treat of the former. The application of water 
during the test was also systematically arranged. 
Altogether five tests were made with unprotected 
columns, the material being cast iron and steel, 
while variations were made in the character of the 
test both in rapidity at obtaining temperature, the 
method of applying water, and the like. The 
records included statements as to the state of the 
weather, atmospheric temperature and the like, 
besides the necessary time records as to deflections, 
temperature in the hut, hydraulic pressure, &c. 
The recording was greatly assisted by a series 
of flash - light photographs, taken during the 
tests, and ordinary Par eo taken after they 





had been complete The reports were framed 
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throughout slowly as records of fact ; no opinion 
whatsoever was expressed, nor was the slightest 
indication given of any criticism. The manner 
in which records of the occurrences during a 
test were taken was on the log principle. The 
two logs given herewith, one with a simple test, 
with gradually increasing temperature, and the 
other in the case of a test where the temperatures 
were constantly varied, and water was applied, are 
two excellent instances of how logs of this descrip- 
tion should be presented, and the manner they are 
drafted is highly instructive. 
Log of Trial A. 











} : Hydraulic 
Time pe Pressure. Remarks. 
Total Load. 

h. m. jdeg. Fahr. tons 

2 22 a” - Wood fire lighted. 

2 25 84.8 Gas lighted. 

2 28 84.8 Pyrometer placed 18 in. from 
column. 

2 29 81.8 Door closed. 

2 39 675 84.8 

2 31 875 84.8 

2 33 960 81.8 

2 35 912 84.8 

2 40 950 84.8 

2 43 975 84.8 

2 44 1000 84.8 

2 45 1000 84.8 

2 49 1090 84.8 Naphtha used, one-quarter cock. 

2 51 1000 84.8 

2 52 1125 8418 More naphtha, three - eighths 
cock. 

2 653 1200 84.8 More gas. 

2 56 1300 96.1 

2 544) 1825 84.8 

2 57 1350 84.8 Jolumn bending. 

2 59 1350 84.8 More naphtha, one-half cock. 

3 O01 1375 84.8 Colour reported. 

3 03 1500 81.8 

3 034) 1525 84.8 Column yielding fast. 

3 05 1550 81.8 Column broke euddenly. 

Log of Trial B. 
. Hydraulic 
Time. a Pressure Remarks. 
* Total Load. | 
h. m. |deg. Fahr. tons | 

2 16 - 848 Wood fire lighted. 

2 2 : 84.8 Gas lighted. 

2 2 600 84.8 | Doorclosed ; pyrometer in place 

| 18in. from column. 

2 81] 625 84.8 } 

2 82 675 84.8 | 

2 33 700 84.8 | 

2 36 675 £4.8 | Pyrometer moved back 5 ft. from 

| “column. 

2 40 625 8. | 

2 41 675 84.8 | 

2 42 525 84.8 | Water thrown on column 1 min. 

2 43 450 84.8 Door open ; fire out. 

2 44 40 84.8 | Door open ; fire relighted. 

2 46 425 84.8 Door closed. 

2 47 540 84.8 | 

2 49 1900 84.8 | Heat raising too fast. 

2 51 650 84.8 

2 62 675 84.8 

2 AS 700 84.8 

2 58 750 84.8 Pyrometer 8 ft. from column. 

2 59 8u0) 84.8 | 

3 01 740 84.8 

3 02 750 84.8 | Pyrometer 18 in. from column. 

3 05 785 84.8 Pyrometer moved back 5 ft. 
from column. 

3 06 775 84.8 

3 69 400 84.8 Water on column half minute ; 
fire out ; door down. 

3 16 es 84.8 Gas relighted ; door closed. 

3.19 t75 84.8 Pyrometer 18 in. from column. 

3 22 700 84.8 | More air admitted. 

8 24 725 84.8 | 

3 27 775 84.8 

3 28 800 84.8 

3 30 900 84.8 

3 35 1025 84.8 

3 40 1026 84.8 

3 47 | 1050 84.8 | 

3 50 1050 84.8 | Column red. 

3 55 1055 84.8 Water on column half minute; 
fire out ; door down; more 
water on column asit isstill red. 

4 18 - 84.8 Gas relighted. 

4: 37 750 84.8 Pyrometer 18 in. from column. 

4 21 7387 84.8 Naphtha, half cock. 

4 23 900 84.8 | 

4 24 1025 84.8 

4 27 1150 84.8 

4 29 1200 84.8 j 

4 30 1250 84.8 | Column getting red. 

4 31 1275 84.8 Column bending. 

4 32 1280 84.8 

4 34 1300 84.8 Pyrometer moved back ; water 
on column 1 minute. 

4 35 84.8 Door down, and water on column 


again 2 minutes. 


Taken altogether, the tests at Brooklyn here 
under consideration, were managed in the most 
business-like manner, and the clear statement of 
facts without any opinion is exactly as it should 
be. I also hold that the results are in a way more 


valuable than those obtained at Hamburg when 
testing a section of the column only, inasmuch as the 
test with the whole column or support, as is here 


fact, here a series of investigations, giving us all 
the data required for research, in connection with 
an examination arranged in a manner nearly re- 
sembling ordinary circumstances. It is, however, 
curious, seeing the trouble which was taken to simu- 
late ‘‘ natural ” circumstances—that the fact that a 
fire frequently only touches a column on one side— 
and then often under such peculiar pressure as is 
the result of a draught, was not taken into con- 
sideration. Figs. 109 and 110, annexed, give two 
views of one of the columns after testing. 

Whilst the Hamburg and Brooklyn tests here 
referred to dealt with supports, the comparative 
tests undertaken at Denver were, as I have already 
explained, tests with floors. It is immaterial here 
that certain other tests were undertaken with these 
floors, that have nothing to do with their fire re- 
sistance, i.e., tests as to still loads, tests as to with- 
standing shocks, &c., before any fire was applied. 











Fic. 109. 


I did not refer to them, as I am only dealing here 
with questions of fire resistance. 

It will be remembered that at Denver the com- 
parative tests were really organised on competitive 
lines, the results of the investigation carrying with 
it the specification of the successful form of con- 
struction for the equitable building of that city ; 
it will also be remembered that only a limited 
number of methods of construction were in compe- 
tition, i.e., three. 

Now as far as fire resistance is concerned, those 
in charge of investigation decided that there should 
be (1) a fire and water test, alternating till the floor 
was destroyed ; (2) a continuous test at high heat 
until the floor was destroyed. The superficial area 
of each floor was to be 5 ft. by 4 ft., and it was 
practically a test with a section of the flooring sup- 
ported between iron beams; in fact, a section 
which could be very well called an arch. The 
cmp igeng of conditions, indeed, says the tests 
shall all be with arches of a certain depth, built 
between beams. Each section of the floor to be 
tested was to have its own supports, and the sup- 





the case, is far more to the point. 


We have, in 


ports to the floor were to be walled in with brick, 











in such a manner as to form a furnace with a 
chimney and a slight draught to secure good com. 
bustion. The fuel in this case was not gas, and 
thus an ashpit and grate had to be provided, the 
top of the grate being 2 ft. 3 in. below the arch 
The fuel was coal and wood arranged to form - 
incandescent bed at least 8 in. thick. The load 
was obtained by placing loose brick on the top of 
the arch to the extent of 300 lb. per square foot, 

For the alternating tests, No. 1, the fire in each 
case had first to burn 14 hours, when a stream of 
water was applied from a hose capable of throwing 
a jet 30 ft., the branch being directed so as to 
throw the water forcibly against the bottom of the 
floor for three minutes; after this application of 
water the fire was again continued for 1} hours, and 
then water again applied for three minutes, and 
so on, until the floor was destroyed. 








When the test was made, in respect to continuous 
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Similar investigations were made at Hamburg, but | fire, the whole of the above conditions were ob- 


served, with the exception that no water was 
applied, and that the fire was, hence, continuous. 
The fires were to be kept up until the arch was 
destroyed. i 
A feature in these tests was the exact definition 
or specification of the floors under consideration, 
the specification being deposited with those im 
charge of the tests, and, further, the careful noti- 
fication of all questions of load, and the diagram- 
matic record of temperatures. Difficulty was, how- 
ever, experienced in controlling the application of 
heat, since coal and wood fire cannot, of course, be 
so easily regulated as heat applied by gas. The 
températures themselves were taken from the 
known relation existing between the electrical re- 
sistance of platinum and its en, = 
Ro (lat); Ré here standing for the resistance at 
an unknown temperature, Ro for resistance at 
32 deg. Fahr., ¢ standing for the unknown tempe- 
rature, and x for the coeflicient temperature 0 
platinum. In practice this meant the application 
of platinum wire inside the furnace at such a nr 
tion that the mean temperature of the fire coul r 
obtained, and the connection of these wires to the 
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necessary instruments for measuring the electrical 
resistance. Of course, a number of laboratory 
tests had to precede the experiment. — 

From the temperature diagrams given with the 
report, it will be seen that the tests for continuous 
application varied approximately between 1300 deg. 
Fahr. and 16C0 deg. Fahr., whilst at the fire and 
water test the temperatures fluctuated between 250 
deg. Fahr. and 1700 deg. Fahr., the extreme reduc- 
tion to 250 deg. Fahr. being due to the recurring ap- 
plication of water. Owing to the difficulties expe- 
rienced in regulating the temperatures, I think it 
should be observed that the different floors which 
were subjected to the comparative tests were cer- 
tainly not under equal temperatures throughout. 
For instance, of the three floors under considera- 
tion, the mean temperature in the fire and water 
test during the time that heat was applied might be 
taken at 1200 deg. Fahr. for floor No. 1, whilst for 
floor No. 2 it was considerably higher, being quite 
1500 deg. Fahr. By an unfortunate accident the 





recording instruments failed in one case, and there 
was no check by globules or the like to obtain even 
an approximate figure. 

It is not my purpose to record the results of the 
tests, but it would be well to know that the experi- 
ences gained showed that the furnaces were built 
rather too small, and that the loading up with brick 
Was unsatisfactory. Then I would add that for prac- 
tical purposes continuous tests are really of very 
little use. _Itis quite immaterial for the architect 
or the public to know that an arch will stand a con- 
tinuous fire for 24 hours or not. In fact, all 
tests to what is termed ‘‘destruction point” are 
of comparatively little interest. Investigations 
with floors or supports, as the case may be, 
need not extend beyond a two hours’ limit. For, 
we what form of construction may have been 
, opted, if a severe fire continues longer than two 

ours, the effect on the building must be such as to 
necessitate material construction. It is unlikely 

hat for practical — tests of two hours’ dura- 
on are required. Of course there may be special 
meee as, for instance, the floor over a petroleum 
re, which might catch light and be burning for 
ore derable number of hours. Such instances 
Sena exceptional, and do not warrant long- 
foe th 8 being included in ordinary investigations : 
© Jong-time tests should be the exception, and 
Y applied where special purposes are in view. 


For all ordinary purposes excessive time, and for extensively, and although they were at first con- 


the matter of fact, excessive temperatures are | sidered to be applicable only to high potential 
unnecessary. | machines, where the quantity of current to be col- 
| lected would not require too large and expensive a 
commutator, their use has been extended to low- 
voltage machines of fairly large output, the advan- 
| tages being considered to justify the increased cost 








ELECTRIC GENERATORS. 


By H. F. Parsuaut, M. Inst. C.E., 
anp H. M. Hosart, S.B. 


of the commutator. Various types of brushes have 
(Continued from page 260.) 


| been developed, intermediate in resistance between 
Constant PorentraL, Continuous Current | carbon and copper, and different grades of carbon 
Dynamos. ' brushes, from low-resistance grades with fine grain 

THE problems peculiar to the design of the con- | for low potential machines, to grades of coarser 
tinuous current dynamo are those relating to com-| grain and higher resistance for high potential 
mutation. The design of the magnetic circuit, | machines. A corresponding development has been 
and considerations relating to the thermal limit of | taking place in the design of brush-holding devices. 
output, to efficiency and to regulation, although | In the construction of the commutator, care is now 
matters of importance in obtaining a satisfactory | taken to insulate the segments by mica, which shall 
result, are nevertheless secondary to the question | wear at as nearly as possible the same rate as the 
of commutation ; and they will consequently be| copper segments, and the construction of the com- 





considered incidentally to the treatment of the | mutator has now reached a stage where uneven 
design from the commutating standpoint. ‘bars and other sources of trouble of earlier days 


fe Be {J 





Under the general class of constant potential |now no longer give concern. Of less importance, 








dynamos, are included not only dynamos designed 
to maintain constant potential at their terminals 
for all values of the current output, but also those 
designed to maintain constant potential at some 
distant point or points, in which latter case the 
voltage at the generator terminals must increase 
with the current output, to compensate for the 
loss of potential in the transmission system. 

In the commutating dynamo, great improvement 
has been made in the last few years in the matter 
of sparkless collection of the commutated current ; 
in consequence of which the commutator under- 
goes very little deterioration, and it is customary 
to require the dynamo to deliver, without harmful 
sparking, any load up to, and in excess of, its full 
rated output, with constant position of the brushes. 
This has been made necessary by the conditions 
of service under which many of these machines 
must operate; and the performance of such ma- 
chines is in marked contrast to that of the 
dynamos of but a few years ago, in which the 
necessity of shifting the brushes forward in propor- 
tion to the load, was looked upon as a matter of 
course. The change has been brought about by 
the better understanding of the occurrences during 
commutation, and to the gradual acquisition of 
data from which satisfactory constants have been 
deduced. One of the most important factors has 
been the very general introduction of high-resist- 
ance brushes, the use of copper brushes now gene- 
rally being resorted to only for special purposes. 

Radial bearing carbon brushes are now used very 


owing to the greatly increased durability of the 
modern commutator, are the modes of construction 
whereby sectors of the commutator may be renewed 
without disturbance to the remainder of the com- 
mutator. This is a method much employed in large 
commutators. Amongst the panies 2 of modern 
dynamos which follow the discussion of matters of 
design, will be found illustrations of various types 
of commutator construction. 

The advance thus briefly summed up, in the 
mechanical design and in the careful choice of ma- 
terial for brushes, brush holders, and commutators, 
has been in no small measure responsible for the 
improvement in commutating dynamos, and, when 
accompanied by correct electro-magnetic propor- 
tions, has enabled manufacturers to dispense with 
the many ingenious but complicated windings and 
devices arranged to modify sparking by making use 
of various electro-magnetic principles requiring 
auxiliary windings, subsidiary poles, and other 
additions. These non-sparking devices will be 
summarised and described in the course of this 
article; but, notwithstanding the care and in- 
genuity i in their application, it does not 
appr likely that it will be commercially profit- 
able to resort to them, since the careful application 
of ordinary methods appears to have already 
brought the constant potential commutating dynamo 
to that stage of development where the thermal 
limit of output of armature and field is reached 
below that output where harmful sparking occurs. 





Further improvement rendering it permissible to 
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use more highly conducting brushes without en- 
countering sparking, would, of course, result in a 
saving in the cost of the commutator, and from 
some source or other such improvement may 
appear. But as the saving can apparently only be 
effected at the commutator, it will not be sufficient 
in amount not to be more than offset by the in- 
creased cost of resorting to any of the auxiliary 
windings and devices yet proposed. 


ARMATURE INTERFERENCE. 

The study of the problems relating to sparking 
resolves itself down principally to the study of 
armature interference, which will now be considered 
and illustrated with relation to its influence upon 
the proportioning of commutating dynamos, the 
choice of windings, and, finally, by descriptions of 
some modern dynamos. 

When discussing the formule for electromotive 
force and the design of the magnetic circuit, it was 
pointed out that considerations relating to armature 
interference make it necessary to modify the con- 
clusions arrived at when these phenomena are left 
out of consideration. The formula for the electro- 
motive foree E = K T N M x 10-, has al- 
ready been given. Additional conditions are, how- 
ever, imposed by the necessity of giving T, the 
turns, and M, the flux, such relative values as to 
fulfil the conditions necessary to obtain sparkless 
collection of the current, and satisfactory regula- 
tion of the voltage with varying load. 

The requirements for commutating or reversing 
the current in the coil that it is to be transferred 
from one side of the brush to the other, consist in so 
placing the brushes that when the coil reaches the 
position of short-circuit under the brushes, it shall 
have just arrived in a magnetic field of the direction 
and intensity necessary to reverse the current it has 
just been carrying, and to build up the reversed 
current to a strength equal to that of the current 
in the circuit of which it is about to become a part. 
In such a case, there will be no spark when the 
coil passes out from the position of short circuit 
under the brush. Now it is plain that, as the 
current delivered from the machine is increased, 
it will require a stronger field to reverse in the 
coil this stronger current. But, unfortunately, the 
presence of this stronger current in the turns 
on the armature, so magnetises the armature as to 
distort the magnetic field into a position in advance 
of the position of the brushes, and also to weaken 
the magnetic flux. The brushes must therefore be 
shifted still further, whereupon the demagnetising 
effect of the armature, is again intensified. Finally, 
a current output will be reached at which sparkless 
collection of the current will be impossible at any 
position, there being nowhere—by the time the 
brushes are moved round—any place with suffi- 
cient strength of field to reverse and build up 
to an equal negative value, the strong armature 
current, during the time the coil is passing under 
the brush. 

These distorting and demagnetising effects of the 
armature current are made quite plain by the dia- 
grams given in Figs. 106, 107, and 108, in which the 
winding is divided into demagnetising and dis- 
torting belts of conductors. 

In Fig. 106 the brushes are in the neutral zone, 
and the current is distributed in the two sets of 
conductors so as to tend to set up a flux at right 
angles to that which, the armature carrying no 
current, would be set up by the field. The 
resultant flux will be distorted toward the forward 
pole tip, considered with reference to the direction 
of rotation. Therefore, at this position of the 
brushes, the electro-magnetic effect of the armature 
is purely distortional. Similarly, if, as in Fig. 107, 
the brushes were moved forward through 90 deg. 
until they occupied positions opposite the middle 
of the pole faces, and if in this position current 
were sent through the brushes into the armature, 
(the armature with this position of the brushes 
being incapable of generating current), the electro- 
magnetic effect of the armature would be purely 
demagnetising, there being no component tending 
to distort the field ; and in any intermediate 
position of the brushes, such, for instance, as that 
shown in Fig. 108, the electro-magnetic effect of 
the armature current may be resolved into two 
components, one demagnetising, and due to the 
ampere turns lying in the zone defined by two 
lines drawn perpendicularly to the direction of the 
magneto-motive force of the impressed field, and 
— through the forward position of the two 

rushes, and the other component due to the 
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|determined. These determinations were made 
with the armature at rest. As shown on the —_ e 
sheet (Fig. 109), readings were taken first with the 


ampere turns lying outside of the zone, and purely 
distortional in its tendency. Fig. 108, of course, 
represents roughly the conditions occurring in a : ani 
actual practice, Figs. 106 and 107 being the| field excited, but with no current in the arma ee 
limiting cases, shown for explanatory purposes. |(curve A), and then with full-load — - . 
In this connection the results will be of interest | armature, and for various positions of the brus oe 
of atest of armature reaction under certain con-| With the brushes at the neutral point eve B), “ 
ditions. A small four-pole iron-clad generator of | distortion is at a maximum, but there aan 
17- kilowatt capacity, at 250 volts, with a four-|demagnetisation. It would have oa ae rf 
circuit single-winding, was tested with regard to| that the distortional crowding of the aca ae 
the distribution of the magnetic flux in the gap.|have so increased the maximum ag Pret 
For this purpose the gap was divided up into a| slightly diminish the total flux at the : “> 
number of sections, from each of which successively | used, this excitation being maintained sf Bade 
an exploring coil was withdrawn. The coil was in| stant value throughout the test. The mer ee 
circuit with a resistance box, and with the movable | of curves A and B, however, gives 78 jerre 
coil of a Weston voltmeter. From the deflections | consequently there was in this case no dim 
and the total resistances of the circuit, the intensity | of the total flux. 


of the flux at different portions of the gap was| But when the brushes are shifted over to the 
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middle of the pole face (curve E) the demagneti-; Dr. Hopkinson* has made experiments upon the 
sation becomes very marked, as may be seen, not | distribution of the magnetic flux in the air gap of 
only hy the shape of the curve, but by its total | two Siemens Brothers’ bipolar dynamos, the results 
area which is proportional to the total flux, but | of which correspond very closely with his calcula- 
there is no longer any distortion. This last curve | tions with reference to the influence of armature 
(curve E), representing the flux distribution corres- | interference. A similar analysis of the curves of 
ponding to the position of the brushes at the 





middle of the pole face, should have been s i i 
uG OL ace, YM-| * «Ope: D Mach and Allied 
ag econ! its lack of symmetry probably being due Subjecta® ney Deke Hopkinson; Whittake 

Variation in the depth of the gap. | London, 1893; 


hn Hopkinson; Whittaker and Co., 





Fig. 109 also confirms the theory of armature 
interference. The machine experimented upon 
had a four-circuit drum-winding, with 79 coils of six 
turns each, in 79 slots in the periphery. There 


9 
were, therefore, : - -= 119 turns per pole piece 


on the armature. The armature current being 
71.5 amperes, there were 71.5 + 4 = 18 amperes 
per turn ; consequently, 119 x 18 = 2140 ampere 
turns per pole piece on the armature. The area of 
the curves, which are proportional to the flux 
entering the armature, are as follows : 


A. 49 square centimetres = 100 per cent. 
B. 49 100 


” ” ” 


ee ee 


3 27 ” ” = 55 ” 
E. 20 ” ” sand 41 ” 


For curves A and B, the demagnetisingcomponent 
is zero, there being, however, in the case of B, 
maximum distortion, which would have been 
expected to so increase the maximum gap density 
as to cut down the total flux due to the 3000 field 
ampere turns per pole piece. This was not, how- 
ever, the case. 

In curves C, D, and E, the demagnetising com- 
ponent of the armature strength rose to 4 x 2140 
= 710 at C, x 2140 = 1420 at D, and to the full 
strength of 2140 ampere turns at E. These results 
can be tabulated as follows : 


| 


























— 
1.| 2, oe « | 5 6. | 7. 
oe eg ae oar S@9gos | @¢8 Poms: 
a°ge (£9, (£3, |Base8 | ES (§FES 
o| x2S*s deg | Bes Bes é& |ssé 
g) 74 SM 2s H's iskeas | FI 
wee oe” | 2 off |Odso% of o & 
5)/ees.| OF | SOM | ocee | fo [Be o8 
Oles,f!|e 2/2 @ Kes wy | 2= . Joa k™ 
3\ 83978 |3 3/2 S|pBEEL | Ss e828 
e| SExBS | BSS |<ys sas. 4] <BR See 
6] S9§sen/iazso o |/SELSoan| aq $e<s 
= q—8o | <5 es | a te a 
3 Ee «a me | OG 80! sg ge 2 
= 3 =i 3 to wo |S S83! £ és 
| eeace 22 | 2a2 P5285) 62 geeks 
a) 22° E22 | 225 eiszs| a5 |GGE35 
A| ZSRAS |==5 275 ZeRkAR| gas |e<HAs 
A} 100 3000 | 2140 0 | 3000 100 
B 100 3000 2140 0 3000 100 
C 74 3000 | 2140 | 710 | 2290 ; 
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E 41 | 8009 | 2140 2140 860 29 











The large percentage of flux in curve E (41 per 
cent.), as compared with the small percentage of 
resultant ampere turns (29 per cent.), is explained 
by the fact that with the brush at the middle of 
the pole face, as was the case in curve E, many of 
the armature turns are so situated in space as not 
to be linked with the entire flux, and consequently 
cannot be so effective in demagnetisation. In 
other words, the armature turns are uniformly 
distributed instead of being concentrated in a coil 
placed so as to fully oppose the field coils. The 
extent of this non-effectiveness is proportional to 
the pole arc, but with the positions of the brushes 
which would occur in practice, the demagnetising 
component of the armature ampere turns would be 
fully effective. 

It will be observed that for curves A, B, C and 
D, the proportion of flux to resultant ampere turns 
is very close. 


APPLICATION OF THESE CONSIDERATIONS TO THE 
PROPORTIONING OF DyNAMos. 


If it were not for these effects, due to the electro- 
magnetic interference of the armature, the propor- 
tioning of dynamos would resolve itself into a 
determination of those values of T and M in the 
formula E = KTNM x 10-%, which would, with 
a minimum cost of material give the desired current 
and voltage ; proper cross-section of copper and 
iron being chosen, to secure immunity from exces- 
sive heating. Thus suppose the problem should 
arise of the best design for a 500-volt 100-kilowatt 
generator, to run at 600 revolutions per minute. 
The current output is 200 amperes. Let us try a 
two-pole drum winding with 10 face conductors. 
ThenT = 5; N=10; 500=4x5x10xM 
x 10-®§ M = 250,000,000 lines. The armature 
iron could not properly be run at more than 
100,000 lines per square inch. Therefore, the cross- 
section of the armature = 2500 square inches at 
least. It thus appears that the armature would 
have to be 50 in. in diameter and 50 in. long, or 
else some other equally extreme dimensions. The 
field turns would be of great length, and as the air 
gap density would be very high, there would be 
need for very many field ampere turns. Without 





earrying the calculations any farther, it is apparent 
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that, as regards cost of materials alone, the machine 
would be poorly designed. 

On the otker hand, suppose the armature had 
2000 face conductors. Then T = 1000; 500 = 4 
x 1000 x 10 x M x 10-8 .:., M = 1,250,000 
lines. Necessary cross-section 12.5 square 
inches as far as regards transmitting the flux. 
Therefore the magnet cores would be 3} in. in 
diameter. But to have on the armature 2000 face 
conductors, each carrying 100 amperes, would 
require a very large armature, probably as large 
a diameter as was necessary in the former case ; but 
then it was a question of carrying a large magnetic 
flux, which determined the size of the armature. 
In this case we should have a very large weight of 
armature copper, but otherwise the material would 
not cost much, if we look no further into the 
matter of field copper than relates to that necessary 
to obtain the required flux at no load. But, never- 
theless, on the score of material alone, some 
intermediate number of conductors would be 
found to give a more economical result. 


(To be continued.) 


THE BRITISH ASSOCIATION. 

As stated in our last issue, the sixty-eighth annual 
meeting of the British Association for the Advance- 
ment of Science commenced at Bristol on Sep- 
tember 7, and it was brought to a conclusion 
yesterday with the usual whole day’s excursions to 
places of interest in the neighbourhood. The 
attendance of members and associates has been 
about 2300, which may be considered satisfactory. 
Next year the meeting will take place at Dover, after 
which Bradford and Cork will probably follow. 

Bristol stands sixth in order of towns and cities 
of the kingdom as regards population, it is seventh 
for area, and third in contribution to the national 
revenue. Its increase in the latter respect during 
recent years has been considerable. According to 
particulars collected by Messrs. J. Holman and 
H. J. Spear for the use of members of the Associa- 
tion, the Customs revenue in 1875 amounted to 
801,344/. ; whilst in 1897 it was 1,877,3081., the 
increase being over a million sterling. 

The labours of the Association cover so wide a 
field that even to summarise the business of the 
various sections—of which nine sat during the 
recent meeting— would occupy more space than 
we can afford to spare, and we will therefore at once 
proceed to give a brief chronicle of those parts of 
the proceedings which are of more immediate 
interest tu our readers, in accordance with our 
usual practice. 

MECHANICAL SCIENCE. 

Section G, which is devoted to mechanical science, 
is that more especially within our province, and 
therefore claims first place. A large number of 
papers were read in this section, although the agenda 
was hardly so crowded as was the practice a few years 
ago. The relief is welcome, for with five, or even 
six, consecutive days’ sittings the patience of the 
most enthusiastic becomes exhausted, and too often 
contributors have had to address empty benches, 
The President this year was Sir John Wolfe Barry, 
who delivered his address on Thursday morning. 
This we shall print in full. Before reading 
his address the President referred to the great 
loss the engineering profession and physical science 
generally, had sustained by the tragic death 
of Dr. John Hopkinson. Sir John Wolfe Barry 
could speak from personal knowledge of his high 
intellectual gifts, to which universal testimony 
had been borne by all who had had occasion to 
refer to his untimely death. The President could, 
however, go beyond this, the friendship that had 
existed between him and Dr. Hopkinson having 
enabled him to appreciate the amiability of his 
character and the high personal charm he exercised 
upon all with whom he was brought into contact. 
Sir John Wolfe Barry then proceeded briefly to 
give some of the chief incidents in Dr. Hopkinson’s 
brilliant career, but these facts have already been 
quite recently chronicled in our memoir of the great 
electrical engineer. 

At the conclusion of the reading of the presi- 
dential address a vote of thanks was proposed to 
the author by Mr. T. Forster Brown, and was 
seconded by Sir Alexander Binnie. 





New Works at Barry Dock. 
The first paper taken in Section G was a con- 
tribution by Mr. R. C. H. Davison, entitled ‘‘ New 
Works at Barry Docks.” This was illustrated by 





|a large number of lantern slides, of which 34 


were thrown on the screen. The author commenced 
by giving a brief description of the Barry Docks in 
general, but these details are fairly well known to 
our readers, so they need not be repeated here. The 
chief new work referred to is a deep sea lock, known 
as the Lady Windsor Lock, which has been con- 
structed in order to enable vessels to enter, 
practically, at all times of the tide. The total 
length is 831 ft., the length between the sills of the 
outer and inner gates being 647 ft. The lock is 
divided by intermediate gates into two parts, so as 
to save water, supposing the whole area not to be 
needed. The width is 65 ft., the walls are vertical, 
and the invert is 100 ft. radius, joining to curves of 
8 ft. radii at the toe of the walls. The sill of the 
inner gate is 1 ft. below the bottom of the dock, 
the middle and outer gates having sills 12 ft. lower. 
This lock affords a second entrance to the dock, and, 
though it is 15 ft. lessin width than the main entrance, 
it gives a depth of 16 ft. 7 in. at L.W.O.S. tides, 
and 24 ft. 9in. at L.W.O.N. tides. The tide, 
however, in this part of the Bristol Channel rises 
with great rapidity—no less than 6 ft. an hour at 
spring tides—and this affords what is practically a 
continuous period of access for laden vessels of 
deepest draught. The walls are of mountain lime- 
stone, and the sills, quoins, and copings are of 
granite. The floors of the gate chambers have an 
average thickness of 7 ft. 6 in. of brickwork, and 
are laid on a foundation of cement concrete. The 
gates are of iron, with six watertight compartments 
in each to afford buoyancy. Each of these gates is 
40 ft. from heel-post to meeting-post, and 8 ft. 
wide at the centre. The depth of the outer and 
middle gates is 56 ft. 6 in. at the heel-posts and 
60 ft. 9 in. at the meeting posts. The inner gates, 
which are situated above the forebay, are naturally 
less, the difference being 12 ft. A roller is pro- 
vided at the outer end of each gate to take part of 
the weight, though the anchorage is calculated to 
be sufficient to carry the whole. The gates 
are actuated by hydraulic power, there being a 
fixed double-acting cylinder tou each, having its 
piston-rod attached to the gate by a connecting- 
rod. The pistons are 19 in. in diameter and 14 ft. 
stroke. There is automatic cut-off gear, and the 
working pressure is adjustable, according to need, 
between 2001b. and 700 1b. per square inch. The 
older gates of the dock are opened and closed by 
oscillating cylinders with a piston-rod attached 
directly to the gate without the intervention of a 
connecting-rod. The construction of the lock was 
illustrated by the lantern slides that accompanied 
the lecture, and was briefly described. There is 
a sluice culvert in each wall having an area 
of 120 square feet, in addition to which there 
are four sluices in each pair of gates having a 
total area of 42 ft. These, however, are for keep- 
ing the inverts clean. The usual rate of run- 
ning the water out of the lock is 6 ft. per minute ; 
while the water is raised about 3 ft. per minute. 
Sir John Jackson, Robert Stephenson and Co., 
Sir W. G. Armstrong and Co., and Tannett, Walker, 
and Co. were the respective contractors for various 
parts of the work ; Brown, Lenox, and Co. sup- 
plied the fender chains. 

Other new works briefly referred to by the author 
were a short line of railway, new graving docks, 
and a new dock, known as Dock No. 2, which has 
an area of 34 acres. Illustrations by the lantern 
were also given of certain features of the dock 
equipment ; the coal tips being the chief charac- 
teristics noticed. A few details of these appliances 
were given, and in remarking on the work done, 
the author stated some facts which, though largely 
self-evident, are generally forgotten, and are there- 
fore worth repeating. He said that the average 
shipping capacity per annum of a coal tip or staithe 
is somewhat difficult to determine, as the theoretical 
capacity cannot be worked up to in practice. In 
estimating, he would put it down at 300,000 to 
350,000 tons per tip, and deduct 10 per cent. of the 
number of ~ 9 as being under repair. It is mis- 
leading to take the time occupied in tipping and 
changing a single truck, or even 10 an 4 as this 
would give in many cases 10 tons per minute, or 
600 tons per hour, or no less than 3,510,000 tons 
per year for each tip. The delay is not at the tip, 
nor in feeding the tip, but in trimming. There are 
also delays in changing vessels, waiting orders and 
cargoes, slack seasons, breakdowns, &c. ‘‘Self- 
trimming” ships effect a considerable saving in 
time. The total amount of coal shipped by 23 tips 
in 1897 was 5,854,920 tons. 








A very brief discussion took place on this sub. 
ject, questions being asked as to whether there was 
any trouble in the dock through silt or lack of 
water. The answer to both these was in the nega- 
tive. 


PuRIFICATION OF SEWAGE BY Bacteria, 


_ The remaining paper read on this day was the 
joint production of Mr. W. J. Dibdin and Mr 
George Thudichum, and was entitled, “The Con. 
ditions Necessary for the Successful Purification of 
Sewage by Bacteria.” The authors commenced by 
giving a brief sketch of former work in this field of 
research, quoting the often-mentioned results of 
the Massachusetts experiments, when the conclu- 
sion was reached that the essential conditions in 
straining sewage were slow motions of thin films of 
liquid over surfaces of particles having spaces 
sufficient to allow air to be continually in contact 
with the liquid, whilst bacteria must be present to 
aid in the process of nitrification. The Main Drain. 
age Committee of the London County Council have 
initiated a series of experiments at Barking which 
showed that large volumes of sewage effluent could 
be purified on an area of filter not excessive from 
an economic standpoint. Further experiments 
showed that crude sewage might be similarly 
treated. Dr. Cameron, of Exeter, had also demon- 
strated the practical use of preliminary treatment 
of crude sewage by means of anaerobic organisms ; 
Lowcock had forced air artificially into a filter; 
Waring was perfecting a method of oxidising by 
bacterial agency ; and others were engaged in 
similar directions. The authors had found the 
following points the chief needed for success: 
1. Air supply, or its absence in the case of the 
septic tank ; 2. Temperature ; 3. Admission or 
exclusion of light ; 4. Reaction to test paper of 
the sewage to be purified ; 5. Time of contact; 
6. Nature of bed material; 7. Depth of bed. In 
the presence of a free air supply aerobic organisms 
are able to liquify, break down, and oxidise solid 
organic matters without such decomposition being 
accompanied by any of the ordinary phenomena 
of putrifaction. Within two hours an effluent may 
be produced which may contain considerable quan- 
tities of nitric acid, and in which nitrification is 
afterwards continued at an extremely rapid rate. 
The bed, however, must have large interstices; 
say, burnt ballast, coke, or stone in pieces varying 
from 3 in. to4 in. or 5in. Artificial air circulation 
may be adopted, but for the aerobic process a free 
air supply enters largely into the success of the 
operation. In the anaerobic processes the condi- 
tions are more obscure. The septic tank at Exeter 
is covered with brickwork and cement, but Dr. 
Sims Woodhead states that the aerobic organisms 
increase during the passage of the sewage through 
the tank in a greater proportion than the anaerobic. 
The authors consider that this shows air is not 
absolutely excluded. Anaerobic action may be 
effected in tanks open to the air or even in a flow- 
ing river as in the case of the Thames, in 1884-7 
the foul condition of the river being due to or- 
ganisms working in an insufficient air supply. It 
is a question, therefore, whether sewage will, 
without artificial aids, effect the first stage of its 
purification by anaerobic or by mixed organisms ; 
but if aerobic action is to preponderate, arti- 
ficial assistance must be given. Both systems 
effect the desired result, but which is the 
better remains to be proved. In regard to tem- 
perature it does not appear that there is danger 
of bacteria beds in this country falling to a 
point sufficiently low to destroy the vitality of the 
organisms. At Barking, during the severe frost of 
February, 1895, the filter continued its work, 
although for six weeks it was covered with a sheet 
of ice. In dealing with the question of light, the 
authors quoted experiments, showing that the 
organisms chiefly concerned in aerobic purification 
seem unaffected by conditions of light or dark- 
ness. With regard to the fourth point—reaction 
to test paper—it has been found that the most 
favourable condition is that of very slight alkali- 
nity, a condition which occurs naturally in 
ordinary domestic sewage, but occasional varla- 
tions, even though relatively large, appear . 
exert but little prejudicial influence. Time 0 

contact is the point constituting the main differ- 
ence between the Sutton system and that of — 
mittent downward filtration. It has been ~— 
necessary to subject the sewage to the action 
microbes for a certain period. If this is he 

allowed the purification is incomplete; wien 
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exceeded the recuperation of the bed is 
disadvantageously. The bacteria beds are 
for two hours, the sewage being kept in 
The effluent is then allowed to escape and 
c matter held in ~ bed is vigorously 
‘ed by the organisms. he nature of the 
rere’ «ie vary. Coke, breeze, burnt ballast, 
proken slate, &c., may be used. Depth of bed is 
a somewhat uncertain factor, but the authors be- 
Jieve the maximum depth should be 3 ft. to 3 ft. 
The discussion on this paper was opened by the 
sectional president, Sir John Wolfe Barry, who 
said he would like to hear the views of the Presi- 
dent of the Association on these proposals to destroy 


greatly 
affected 
locked 

them. , 
the organ! 


Ri Alexander Binnie said he had been asso- 


ciated with Mr. Dibdin in carrying out the experi- 
ments at Barking, and he considered the results 
would lead to improvements of the greatest import- 
ance. Upon that he had no doubt. They would 

roceed from smaller to larger filters, for in 
erimenting with organisms which produce these 


x : ; 
cmiettel results they were dealing with unknown 
quantities. It was plain, however, that there were 


two classes of organisms ; namely, those which do, 
and those which do not, need oxygen. Beyond that 
very little was known, and reliance would have to 
be placed in experiment to get fuller information. 
He felt that it would be advisable to obtain 
more definite and fuller knowledge before he could 
advise the use of the system ona large scale. In 
the experiments referred to, they had allotted a 
certain amount of crude sewage to a given area, 
but the sewage did not always reach the beds in the 
same state. There were variations in quantity and 
variations in composition due to rain storms and 
other causes, and the filters might be thrown out of 
action if they were surcharged. All these questions 
needed further study before he felt that enough 
was known to install the system on so large a scale 
as would be required for dealing with the sewage 
of the Metropolis. The London County Council 
would institute a series of experiments on organisms 
on which the theory of the process depended, and 
they would, it was hoped, find out whether they 
could deal with 200 millions of gallons per day when 
more was known by tests made in treating a smaller 
olume. 

Dr. 8. Rideal, whilst congratulating the authors 
on bringing to the notice of the section, the condi- 
tions necessary for the successful purification of 
sewage by bacteria, noted that the authors were 
somewhat more guarded in their statements than in 
previous communications on this subject. He 
thought with Sir Alexander Binnie that the 

roblems of bacterial treatment of sewage should 

approached with caution. Unfortunately, the 
authors had not in his opinion sufficiently differen- 
tiated between the two kinds of processes which 
were now on their trial, and he could not help 
thinking that the ‘‘Sutton” process gave results 
similar to the Exeter process, not because of the 
aerobic condition advocated by Mr. Dibdin, but 
because during the resting-full period, anaerobic 
changes, in which no free oxygen was required, 
took place. He believed that the breaking down 
of the solids to ammonia always preceded the 
formation of nitrates, and that as no free 
oxygen was required in the first of these stages, 
they took place in the resting-full period ; 
further, that the subsequent nitrifying change was 
effected when the coarse bed was empty. He 
hoped that the authors would also not complicate 
the subject by using the term “ nitrification” in a 
more general and wider sense than Professor War- 
rington, and other earlier workers at the subject 
had used it. The first process, viz., the conversion 
of organic nitrogenous matter into ammonia was 
Not nitrification, but a preliminary necessary pro- 
cess before nitrification could take place. The 
author’s experiments on the influence of light 
showed this point, as nitrification took place appa- 
rently best in the dark, whilst diffused light did 
hot appreciably influence the rate of decomposition 
of the organic matter to ammonia. 

In the reply to the discussion, it was stated, in 
—— to the remarks of Sir J. Wolfe Barry, 

t whatever process might be adopted for the 
purification of Sewage, nitrogen must be lost, and 
t was the case no more in this than in any other 
a The authors agreed with what had been 
pret y Sir Alexander Binnie on the need for 
on _ in establishing the process on a large scale, 
they pla restraint in saying that ultimately 
@ able to deal with any quantity of 








sewage. Dr. Rideal differed from the paper in 
regard to some details as to the way in which the 
stages of the process in regard to oxidation and 
liquefaction took place. On the main results of 
the process, however, and its ultimate result, Dr. 
Rideal and the authors were in practical accord- 
ance. 
The section then adjourned. 


An OLp Newcomen Enarne. 

The first paper read at the Friday’s sitting con- 
tained a ‘Description of an Old Newcomen 
Engire at Long Ashton, near Bristol,” the author 
being Mr. W. H. Pearson. This ancient pumping 
engine was described and illustrated in our issue 
of October 25, 1895, and we need therefore give 
but few details here. The cylinder is open-topped, 
5 ft. 6 in. in diameter, and the stroke 8 ft. The 
piston is packed with rope, is loaded with pig iron, 
and has a covering of water to help to maintain the 
vacuum. The beam is of oak, and trussed with 
rods ; it is 24 ft. long and 4 ft. deep. The steam 
pressure is brought down by a reducing valve to 
2} 1b. to the square inch; 10 to 11 motor strokes 
are made per minute. The horse-power is about 
52. The pumps are in three lifts, the shaft which 
they drain being 750 ft. deep. This engine is still 
worked, and it is interesting to state that the 
attendant, an old man, shown in one of the photo- 
graphs handed round at the meeting, is yet in 
charge of it, having occupied the post since he was 
a boy, his father and grandfather having worked 
the engine before him. 

Dr. Ryan stated that if the engine consumed one 
cylinder full of steam per stroke, it would use 130 1b. 
of steam per horse-power per hour. Watts’ rule 
was that these atmospheric engines needed a volume 
of steam equal to four times the contents of the 
cylinder, but if three-quarters of that were allowed, 
the amount would be roughly 400 lb. of steam per 
horse-power perhour. The coal consumption would 
naturally be enormous. 

Another speaker asked the date of erection ; in 
reply to which Mr. Bennett stated that the engine 
had been the property of his family for years. He 
had searched the records of the business and had 
found an entry in the year 1750: ‘‘ Paid for one fire 
engine, seventy pounds.” 

The author said that no doubt the engine was 
wasteful of fuel, but it was only required to work 
three or four hoursa week, and as coal was close at 
hand it was considered worth while still to employ it. 
Sir Frederick Bramwell had pointed out that the 
patent for the engine was not Newcomen’s, but 
that the latter worked under licence from Savary. 


Factitious AIRs. 


A paper with the above title contributed by Sir 
Frederick Bramweli was next read by the recorder. 
‘* Factitious Airs” proved to be certain gases, 
oxygen and hydrocarbons, which were supposed to 
afford a cure for consumption when inhaled, and 
were extracted by means of an apparatus described. 
The connection with Section G arose from the fact 
that James Watt took a good deal of interest 
in the invention, his son, Gregory Watt, being 
afflicted with consumption, a disease from which 
he subsequently died. Dr. Beddoe, the originator 
of the process, was a native of Bristol. Gregory 
Watt, when at Penzance for his health, met with 
Humphrey Davy, who wasthe son of his landlady, 
and was then a chemist’s assistant. He introduced 
him to Dr. Beddoe, who gave him a post as manager 
of the institution he had founded for carrying out 
the factitious airs scheme, and it was there the 
young chemist discovered nitrous oxide. 


Duration oF Coat SuPPLiEs. 


The paper which attracted most attention during 
this day’s sitting was contributed by Mr. T. Forster 
Brown, and was entitled ‘‘ Mechanical and Kco- 
nomic Problems of the Coal Question.” The paper 
first pointed out that though our coal resources 
extend over wide areas, it is the most avail- 
able and the most valuable, that are first at- 
tacked and exhausted. These are seams which 
are workable by free drainage levels, without 

umping or winding, and such seams were pro- 

bly the main source of our coal supply up to 
about the middle of the present century. Next 
follow the best of the thick seams at a reasonable 
depth. These will be for a considerable time the 
principal source of our coal supply. There remain 
the thin and inferior seams existing at shallow 
depths and all seams two thousand feet or so, down 





to the extreme limit of workable depth. These larger 
resources are still practically intact. The author 
very aptly said, and it is difficult to induce the public 
to realise the supreme importance of the fact, that 
it is only the best and cheapest of our coal resources 
which supply our existing output. The amplitude 
of our total coal resources is not the probable true 
limit, in time, of our commercial supremacy, but it 
is the duration of the best and cheapest deposits only 
that is the true measure of our prosperity ; so far, 
of course, as can be judged by present knowledge. 
In other words, there may remain, at the end of a 
given period, vast quantities of coal beneath the 
surface, but it may be so difficult to mine or may 
be of such inferior description as to be unable to 
compete with foreign supplies. This, of course, is 
an obvious fact, but it is, like so many others, one 
which is generally overlooked, especially by a class 
of statists and economists—much in evidence—who 
take their figures in the lump without stopping to 
analyse their value. It is experts of this kind to 
whom we owe the expression, ‘‘ Anything can be 
proved by statistics.” 

The author’s estimate (based on the calculations 
of Professor Hull) is that a total 66,683,000,000 
tons exist in the region of best coal, between a 
depth of 2000 ft. and 4000 ft., together with the 
coal of thin and inferior seams at all depths to the 
limit of 4000 ft. He further estimates that we 
shall have exhausted }3ths of our best resources 
about the year 1950, and have arrived at a stage 
when our whole annual output will be composed of 
a rapidly increasing proportion of deep, thin, or 
inferior coals. There will then remain coal work- 
able at a gradually increasing cost sufficient for the 
supply of the nation for a period of upwards of 250 
years, supposing the annual output to be 250,000,000 
tons a year. Unless steps can be taken to di- 
minish the cost of producing the coal, the increas- 
ing charge involved will be of serious moment to the 
nation. The nearness of our coal fields to ports and 
centres of consumption is a point in our favour, but 
an enhanced price must hamper our progress com- 
mercially by increasing the cost of home manufac- 
tures, and the rates at which steamships can be 
worked, This in itself will naturally lessen our 
coal exports, and thus increase the cost of im- 
ports of raw material and food supplies, and 
gradually take from us the advantage we have over 
other nations in the home and foreign trade. This 
effect may be gradual and comparatively impercep- 
tible for 50 years or so, owing to the continual de- 
velopment of the unopened portions of our coal- 
fields, and the resources of good and thick seams 
still unworked. 

Having arrived at this point, the author discussed 
generally the direction in which it may be practic- 
able to improve existing appliances for working 
coal. In speaking of coal-cutting machinery he re- 
ferred to the Stanley heading machine, which is 
purely a tunnelling machine, being almost useless 
for opening thin seams unless the floor or roof is 
soft. Under favourable conditions it can be driven 
four times as quickly and at about double 
the cost of hand labour. A type of machine 
adapted for headings or rooms, and consist- 
ing of a sliding frame conveying either a 
cutter bar or a chain cutter, has been de- 
veloped in America. They are adapted for thick 
seams with good roofs. The bar-cutter type 
is giving way to the chain-cutter type. With a 
machine driven electrically the cost of cutting 
amounts to 6d. per ton, as against 1s. per ton for 
hand labour. For continuous long wall faces, disc- 
cutters, chain-cutters, and bar-cutters are used. 
The former are economical if the conditions are 
favourable, 120 workmen in one’instance doing as 
much as 173 men could accomplish by hand labour. 
With bar-cutters the saving over hand labour has 
been from 6d. to 7d. per ton. Percussion drills 
mounted on wheels are useful where the holing is 
very hard, but under ordinary conditions they can- 
not compete in speed with disc or revolving cutters. 
In dealing with underground haulage the author 
considers that with steam engines fixed on the 
surface, and ropes carried down the shaft, the 
greatest economy is obtained for existing collieries, 
but with increasing depth a limit will be reached 
for practical working. Electrical haulage, although 
it has been applied successfully in some cases, is 
attended by risk in mines giving off fire damp. 
The useful effect does not exceed 65 to 70 per 
cent. in deep mines. Compressed air, though 
costly, is the most useful method of conveying 
power, the exhaust air being of great advantage 
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for refreshing the colliers. The author is of opinion 
that by improvements in motive machinery the 
efficiency can be brought from an existing 25 per 
cent. to 50 per cent. He would heat the air 
before use, by hot water brought from the surface. 
He estimates the cost of primary haulage from 2d. 
to 4d. per ton mile. Secondary haulage, usually 
performed by horses or ponies, costs from 1s. 2d. to 
1s, 8d. per ton mile. Mechanical appliances might 
be substituted with advantage, and would effect a 
saving of 4d. to 6d. per ton mile. 

In winding engines, improvements have been 
made by balancing and condensing, and in the 
quality of wire ropes. Separate condensers and 
higher piston speeds, with smallep drums, might 
be adopted. Corliss engines have been used, one 
pair lifting 55 cwt. of coal from a depth of 310 
yards in 26 seconds. In regard to pumping, the 
presence of water at great depths is comparatively 
pad and the higher temperature met with in 
eeper workings will assist ventilation. In spite of 
this the increased heat that is present in deep mines 
18 4 most serious obstacle to working the lower 
— The rate of increase is generally about 
. as: for every 60 ft., or 91 deg. at 2500 ft., 
ia eg. at 3000 ft., and 116 deg. at 4000 ft.; the 

tter being the probable limit of depth at which 
coal could be worked as fixed by the Coal Com- 
mission of 1871. The immense volume of air 
a for artificial cooling renders any applica- 
waa the freezing process out of the question. 
h ith long wall working and packing empty spaces 
— to reduce the temperature along- 

ASSA, ¢ 
to 2 deg. Fennees at 3000 ft. to 4000 ft. by 15 deg. 
aving discussed the mechanical aspect of the 
question, the author proceeded to deal with those 
points which have a bearing more especially on the 
ea or commercial side of the problem. He 
Pl © cost of working coal has even now a ten- 
cy to increase, is chiefly due to the 
Greater cost of labour and the extra charges for 
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rates and taxes. The former he _ considers 
should not be a subject of regret, but in the 
mining districts, where the coalowners are the 
largest ratepayers, they have little or no con- 
trol over the local rates. Unless something can 
be done to stop wasteful expenditure, it is likely 
to be a most serious charge upon the coal- 
mining of the country. The Workmen’s Compen- 
sation Act and the working of deeper or thinner 
seams has also increased expenditure. On the other 
hand economies have been possible, due to im- 
proved appliances. In other parts of Europe there 
is also a tendency towards increased cost of produc- 
tion. In the case of Germany, our chief European 
competitor, the railway and canal rates are, how- 
ever, much below those of this country. In America 
the cost of producing coal is below that of Great 
Britain, and is likely to be still lower. This is due 
chiefly to large areas near the outcrop, which do 
not need pumping or winding ; in fact, the United 
States are much in the position Great Britain was 
50 or 60 years ago. The output of coal in the 
United States is increasing rapidly. In 1883 it 
was 102,868,000 tons ; in 1896 it was 171,416,000 
tons. For many centuries America will probably 
maintain a comparatively low cost of working, 
owing to the enormous extent of outcrop. The 
American coalfields are generally distant from the 
seaboard, but carriage is very low. In China 
enormous coalfields are believed to exist, and there 
is said to be large deposits of coal in Formosa. 
These, the author says, may ultimately shut out 
the whole of the Eastern markets. 

The question of carriage, both in regard to the 
United States and Germany, brought forward the 
point on which the chief part of the discussion 
turned, namely, the State ownership of railways. 
In 1891 the author proposed, and he now repeats 
the suggestion with greater emphasis, ‘‘that the 
nation should take the necessary steps now, when 
it is practicable, to acquire the reversion of railways 
and docks, to enable the cost of railway carriage for 
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minerals, goods, and passengers, and of dock dues, 
to be ultimately reduced, if required, to the bare 
cost of working.” If capital invested in public 
works were also repaid, the cost of living would be 
greatly reduced, and with it the rates for labour, 
thus making the United Kingdom, with its tem- 
perate climate, one of the most economical and 
pleasant of residential countries in the world. On 
the other hand, if the nation will do nothing to 
guard against the danger of commercial collapse, 
which will take place upon the exhaustion of our 
cheaply worked coal, we shall be in the position of 
being saddled with the large amount of capital in- 
vested in railway docks and public works, amounting 
at the present to 1500 millions sterling; the cost of 
manufacture will rise, and Great Britain must 
gradually sink into the position of a secondary 
power. 

The discussion on this paper was opened by Mr. 
Jeremiah Head, who referred to certain suggestions 
that had been made for planting timber in order 
that it might take the place of coal as fuel. He 
had studied this subject in connection with an 
inquiry he had made about the possibility of estab- 
lishing an iron industry in the Madras Presidency, 
where there were good supplies of iron ore, but 
where coal was lacking. Very moderate-sized fur- 
naces would consume 5000 tons of charcoal per year, 
and in order to supply this continuously, there 
would be needed an area of ogre | represented by 
a circle 20 miles in diameter, it taxing 30 years for 
the timber to form again when once cut down, so 
that one-thirtieth of the area would be denuded 
yearly. Such figures showed the impossibility of 
using timber for fuel. The author had very 
properly said that the United States was the 
country from whose competition we had most to 
fear. During the late strike in the coal trade, 
steamers were readily supplied with American coal, 
and it was a regular thing for bunker coal to be of 
American production. e Virginian coal was con- 





siderably cheaper at the pit than in this country. 
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Not much coal had yet been brought across the 
Atlantic to us, but still our trade suffered from 
American competition, inasmuch as the cheap coal 
of the United States enabled iron and steel makers 
there to produce at a low rate and successfully 
oppose us in what was once almost exclusively our 
market. Last year 90,000 tons of American pig 
iron came over here, and 30,00 to 40,000 tons of 
steel. This could only be done by the aid of cheap 
fuel. The author had supported the Government 
acquisition of railways. No doubt one of the reasons 
America was able to meet us successfully in com- 
mercial rivalry was the low railway freights that 
ruled in the States. Coal was there carried at one- 
sixth of a penny per ton mile ; in this country it 
was from $d. to ld. per ton-mile. These rates 
made it very difficult for the British manufac- 
turer. No doubt much of the cheapness of Ameri- 
can coal was due to natural advantages. The 
deposits were mostly well above water level, and 
cropped out on the hill sides, so that often neither 
pumping nor winding were needed ; whilst the 
seams were easy to work, being 4 ft. to 12 ft. thick. 
On the other hand, they were a long distance from 
the coast, but here, again, cheap carriage came in. 
In America trucks or cars were used carrying 
40 tons each ; with us the trucks held only 8 tons. 
The American locomotives and tenders were 
heavier than in this country, weighing 140 tons, as 
against ours of 90 tons; and so as not to unduly 
press on the rails they had more wheels coupled. 
This resulted in the American locomotives hauling 
about twice as much as ours would. There, too, 
the freight cars had all automatic brakes, so that a 
high speed could be attained without fear of results. 
That was an advance that had not been introduced, 
the speaker believed, in the mineral traffic of this 
country. Mr. Head had made certain calculations in 
regard to the possibility of constructing a paying rail- 
way direct from the Yorkshire coalfields to London. 
It was not to be used for passenger traffic at all, 
and therefore would not need the expensive pre- 
cautions that were demanded where trains full of 
people had to be considered. If the cost of land 
were not to be excessive, and wasteful expenditure 
in promotion and Parliamentary expenses were to be 
avoided, such a line could be established on a suc- 
cessful commercial basis, even were the carriage 
on coal reduced to one-half that at present charged. 
The speaker had previously considered that the 
institution of State railways was not the right 
thing for this country, but when he considered 
what should be the reduction of rates, and the 
little chance there was that the managers of com- 
mercial companies would be able to make these re- 
ductions, he was inclined to look favourably on 
proposals pointing in this direction. If the Govern- 
ment took the control of railways they might be 
worked in the interests of the trade and commerce 
of the country, in place of being operated upon 
the necessarily more short-sighted interests of 
present proprietors—of which, he might add, he 
was one. 

Professor Louis, of Newcastle, followed Mr. 
Head, and agreed that mechanical methods should 
receive the first consideration. In Iowa, where he 
had been, 50 per cent. of the coal was cut by 
machinery, and it was found that in this way 30 per 
cent. more work was done per man employed than 
was effected in this country. That indicated how 
output might be cheapened. He referred to the 
reheating of air, before being used in a motor, by 
means of an electric resistance ; and, in regard to 
the use of electricity generally in coal mines, he 
considered that the danger had been greatly over- 
rated. Experiments made in Germany had proved 
this, and with polyphase currents it was found 
that work could be done in mines with safety. 
In Hungarian mines haulage is carried on by 
the trolley system with «lectrical locomotives. He 
did not believe in the advisability of compound 
winding engines, as the advantages of the: com- 
pound system were not manifest in cases where the 
working was intermittent, and the engine had to 
be stopped and started at short intervals. Statis- 
tics of working bore this out. The deepest mines 
in the world were the copper mines of the Lake 
Superior district, and here a light pulley was used 
in place of a drum, the inertia of the latter in 
stopping and starting being a disadvantage. In 
ventilating mines he considered the method of 
forcing air in, rather than drawing it out by suc- 
tion, was an advantage, as the cooling due to 
expansion was thus obtained, and was very effective. 
This fact was apparent in the case of the exhaust 


from pneumatic drilling machines. From personal 
experience he could bear out what the author had 
said about foreign competition. In Tonquin there 
were seams of coal 100 ft. thick, with an outcrop of 
four or five miles. These were situated on an arm 
of the sea, and in addition to this, labour was about 
one-tenth of what it is in this country. It was a 
most important thing to economise the good and 
more easily accessible coal still remaining ; but we 
were now using it in a most wasteful way. As an 
instance, he would mention that the combustible 
gases from mines might be utilised. 

Mr. Whittaker said there might be many more 
applications of scientific knowledge to the working 
of mines. For instance, the production of liquid 
air would have been looked on as a foolish dream 
a few years ago, but a practical use might be found 
for it before long. Speaking as a geologist he 
would expect a large extension of Bristol coalfields. 
In the past they had been extended, and he thought 
that in the future other deposits would be found. 
He was glad to see engineers were coming to recog- 
nise that railways should in some way be in the 
hands of the Government. Jevons had discussed 
the matter years ago, and now it was beginning to 
be seen that it was not altogether an impossible 
dream. 

Mr. Hawksley protested against the latter view, 
and was emphatic in his condemnation of State aid. 
This country had reached its present position by 
virtue of the private enterprise of its citizens, and 
the intervention of Government in industrial under- 
takings would be fatal to progress. He thought 
that the principal of providing for future genera- 
tions was apt to be carried to excess. 

The President, Sir John Wolfe Barry, said that 
Sir W. Crookes in his address had pointed out 
the risk run through the falling off in wheat 
supplies, and now the author had uttered a warn- 
ing no less emphatic in regard to coal. Sir Wm. 
Crookes had invoked the aid of the chemist ; Mr. 
Brown had called on the engineer and _ political 
economist. There were two ways in which the 
falling off in coal might affect us. It might injure 
our export trade in that commodity, or it might 
make the manufacturing trade less remunerative. 
Already the supply of coal for steamers was not 
so exclusively in our hands as it was formerly, it 
being difficult for Welsh coal to hold the market 
further than Aden in the East, India and China 
both competing in this respect; America was in the 
field in the West. So far as engineering advance 
was concerned, other countries at once took up any 
improvements we introduced, but, as we worked 
more difficult seams, improved appliances were 
of more importance to us than to those countries 
where the coal was more accessible, and therefore 
mechanical appliances were of less moment. In dis- 
cussing the question of railway rates, there was much 
to be said on both sides. In America they had 
long leads, and that naturally made the rate less ; 
in fact, to make comparisons on the basis of cost 
per ton mile was illusory. In this way America 
had a natural advantage in regard to rates, though 
the total charge for haulage might be perhaps 
greater owing to the longer distances of the coal- 
fields from the port of shipment. He agreed with 
what Mr. Head had said about a special mineral rail- 
way from the North to-London. The question had 
been mooted 30 years ago, the rate proposed being 
fd. per ton per mile. The question the author had 
raised as to State railway ownership was one of ex- 
treme importance. He agreed with much that had 
been said in principle, but the practical question 
remained as to where the money should come from. 
Could any Chancellor of the Exchequer venture to 
add 1d. or 2d. to the income tax? for that was 
really what the proposal came to. The other alter- 
native was that the railways should amortise them- 
selves ; but, again, shareholders would not sacri- 
fice dividends for a distant future benefit, even if 
the benefit were acknowledged. He was afraid 
no one took a wide-enough view to look so far 
ahead. He did not put much faith in Government 
management, and was of opinion that shareholders 
must take care of themselves. If it would kill the 
trade to pay 4d. per ton for carriage the railways 
would have to be content with jd. per ton, and in 
this connection he would say that the lowering of 
charges was not necessarily fatal to prosperity for 
shareholders. In the case of the Barry Dock Rail- 
way they had been compelled by competition to 
charge considerably less than had been anticipated. 
The result had been an enormous development of 








the volume of freight, and the company, in spite 


of low charges, had been able to pay 10 per cent, 
ever since. 

The author, in replying to the discussion, said 
he could not concur in the use of electric locemp- 
tives in deep mines, which were generally gaseous 
In advocating compound winding engines he spoke 
from experience, which showed him there was no 
difficulty in stopping and starting. It had been 
said that an increase in coal economy, that is a 
larger proportion of power obtained from a given 
consumption of fuel, would lead to less coal being 
needed. The reverse had been found to be the 
case, for the possible demands for power being 
unlimited the cheaper the cost of mechanical power 
the more it would be utilised, and that would out. 
balance the reduction in the coal consumed per 
unit of power, Mr. Hawksley had objected to State 
controlled railways, as it would tend to hamper 
and restrict enterprise. The speaker agreed so 
far as the formation of new undertakings was con- 
cerned, but when the railways were once formed 
the same reasoning would not apply, and he con- 
sidered we had now reached a point when the 
change should be made. If the making of pro- 
vision for the future were left to the shareholders 
he was of opinion that they would say, ‘Let us 
keep up the rates,” and they would only recognise 
the need of a reduction when the trade was gone, 
It was the duty of the State to foresee and provide 
for such events as he had foreshadowed. We were 
now living on our capital, and it was not unreason- 
able to take something from this to make a 
provision for the future. He did not claim to 
suggest the best plan. The true solution of the pro- 
blem might be different to that which he suggested, 
but it was the duty of the Government to take the 
matter into consideration. Speaking of home 
manufactures, he would point out that our success 
depended on cheap raw material, and this in turn 
was largely due to the fact that our ships carried 
outward cargoes of coal, which acted as ballast, 
and, therefore, could bring back produce at a low 
freight. 

HypravLic JoINtTING. 

A paper by Mr. C. Johnson, entitled ‘The 
Hydraulic System of Jointing Tubes on Tubular 
Bodies,” was next read. This system was recently 
described and illustrated in ENGINEERING. The 
author explained the system by means of dia- 
grams showing the method employed in building up 
bicycle frames. 


MEaAsuRING SMALL TorsIoNAL Srratvs. 

A paper by Mr. E. G. Coker, entitled ‘‘ Instru- 
ments for Measuring Small Torsional Strains,” was 
next read. This we shall print in full shortly. In 
the very brief discussion which followed the read- 
ing, the Recorder of the Section, Professor T. 
Hudson Beare, said he had used the apparatus in 
his laboratory with success. 

The Section then adjourned. 

(Zo be continued.) 








ENGINES OF THE FRENCH ARMOURED 
CRUISER ‘CHANZY.” 

Tuk French armoured cruiser Chanzy was launched 
in 1894, and was completed some two years later. 
She belongs td the Amiral Charner type, and the 
group comprises four ships—the Charner, Bruix, 
Chanzy, and Latouche-Treville—the last-named having 
been launched in 1892. The Chanzy is built wholly 
of steel, and is 110 metres long (360 ft. 10 in.); 
14 metres beam (45 ft. 11 in.) ; and 6 metres (19 ft. 8 in.) 
draught. The displacement is 4750 tons, and the indi- 
cated horse-power of the engines, which we illustrate 
on pages 354 and 355, is 8300. There are two screws, 
and the speed attained is 19 knots. The armour 
protection of ali four vessels is similar, and consist- 
of a belt of 95 millimetres (3.74 in.); turrets pros 
tected with the same thickness; and an armoured deck 
of 50 millimetres (1.97 in.). The armament 1s 4s 
follows.: Two 19-centimetre (7.47-in.) guns ; six of 14 
centimetres (5.51 in.) quick-firing ; four 65-millimetre 
(2.56-in.), also quick-firing; four similar guus of 49 
millimetres (1.85 in.), and six machine guns. 

The main engines, which were built by Messrs. 
Schneider and Co., of Creusot (see pages 354 and pens 4 
are horizontal three-cylinder ip le-expansion, @a0 
driving a propeller. The principal dimensions are the 
following : 

Diameter of high-pressure 





Stee .800 m. (314 in.) 
Diameter of mean-pressure e 

cylinder... «1.200, (474 » ) 
Diameter of low-pressure cy- ae 

linder wr suk “1.900 ,, (7418 » ) 
Stroke ... ote -900 ,, (3575 ” 
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Each engine is provided with a condensing installa- 
tion, consisting of a wrought-brass tubular condenser, 
two single-acting vertical air pumps, and a centrifugal 
circulating pump. The pumps are worked by a 
separate engine. Hee : 

‘All the slide-valves are cylindrical ; the high-pres- 
sure cylinder is fitted with one, while the mean and 
low-pressure cylinders have each two. The steam 
distribution motion is on the Marshall system. 

The reversing gear, which is worked by hand and 
by steam power, allows of regulating the degree of 
admission of steam in the cylinders. The pistons are 
of cast steel and conical in shape. The foundation 
plates on which rest the crankshaft bearer-blocks, are 
also of cast steel; the bearer-blocks are, moreover, 
fitted to the cylinders by forged-steel crossbars. All 
the crankshafts, intermediate, and propeller shafts are 
hollow, of forged steel; the propellers are of special 
brass, cast inone piece. Each engine-room is provided 
with a ventilator. The condensed water discharged 
by the air pumps of each engine, is collected in a tank 
provided with filters through which it passes before 
going to the boilers. Special evaporators serve for 
the produgtion of fresh water for the feed make-up ; 
the boilers are thus fed entirely with fresh water. 
There are 16 boilers of the Belleville type, as pre- 
scribed by the French Navy for this cruiser, placed 
in two stokeholds and ending in two funnels. 


17 kilos. (241.8 Ib. 
per sq. in.) 
64.50 sq. metres 
(694.3 sq. ft.) 
1814 sq. metres 
(19,526 sq. ft.) 


Registered pressure... 
Total grate area 


Total heating surface not 
covered by water ... oe 


The boilers are fed by eight pumps of the Belleville 
type. The stokehold ventilation and the working 
under forced draught are insured by eight ventilators. 
The maximum total power prescribed was 8300 indi- 
cated horse-power, with a maximum pressure of 12 
kilogrammes (170.7 lb. per — inch) at the valve 





chests. At the trials the following results were ob- 
tained : 
Duration of trial .. i hours| 3 | 2 6 24 | 8 
Number of engines working 2 2 2 2 
sh boilers working -| 12 16 8 16 16 
Average revolutions ..| 112.4 118.6 | 80.56 | 104.2; 115 
Total power realised, horse-power| 7385 8765 | 2386 | 5404 | 7482 
Coal consumption per f kilos.| 0.965 0.936 0.644 | 0.800 0.791 
horse-power per hour (1b. ..| 2.18 2.06 | 1.42 | 1.78 | 1.75 








‘‘SOME REMARKABLE CASES OF 
CORROSION.” 
To THE Eprror oF ENGINEERING. 

_ Sir,—I was much interested in the photos reproduced 
mn your issue of last week, illustrative of above, and your 
interesting remarks in reference thereto. I myself am 
put to considerable expense and trouble by the depreda- 
tions of corrosion on the springs and iron mountings of 
the underwork of a number of lurries that I have em- 
ere on harbour works on the seaboard. I used to 
lame the men for causing this by washing down the 
vehicles with sea water, but corrosion is also apparent on 
ironwork which has not been so treated, even when 
covered with a “oe coating of paint ; which, I think, 
goes to prove that the strong sea air is mainly respon- 

sible for it. 
If any of your 


, skilful read t aie, 
tive, I shall " aders can suggest a preventa 


much obliged to hear from them. 
: Iam, &c., 
September 12, 1898, 








THE EFFICIENCY OF BICYCLES. 

P To THE Eprror OF ENGINEERING. 

Sir,—I have just been reading the excellent article on 
the above subject, by Professor R. C Carpenter, in the 
amters for August 19 and 26 of your valuable journal. 

n this, and some former articles in your journal, most 
component parts of this pretty machine have been 
analysed as to their mechanical fitness ; but, as far as I 
fan see, one most important point has not been touched 
on. I mean the size of wheel, which I think you will 
agree with me has a most rtant influence on the 
Ee lost in traction on high-roads. A vehicle with 
— wheels runs notoriously smoother and easier than 
= ey small wheels, Say a gig compared to a low- 
eeled chaise—we know which is easiest to draw at 
= speeds. A small-wheeled “Bantam” will neces- 
Sarily pitch far more than a 28-in. wheeled ‘‘ Safety,” and 
-~, more perspiration to ride. 
ermit me to shortly sketch the development of the 
1867 be da prcumatic safety.” The old boneshaker of 
which a front or driving wheel of about 34 in. diameter, 
pe a carried most of the bb gp of the rider. The after 
dian, — the running wheel, and was about 30 in. in 
cae’ od 7 a eeenelirs, the driver was larges 
- a most weight. en came th . 
cycle, having about 4 50-in. driver, rou « ae 


y and quite a small 
Poem —_ which carried little weight—in fact, some- 
lh ig y — the ground. This class of cycle ran 


“‘boneshaker,” 


< hen we come to the present “ 


‘ safety,” however,” we 
nN most cases that the rule adopted in all locomotives 





is not followed, for the driving wheel, although carrying 
the chief share of the weight, is generally made the 
smallest in diameter ; or, at the best, the two wheels are 
made of equal size, and seldom more than 28 in. in dia- 
meter. Now, Sir, the object of this letter is to ask Pro- 
fessor Carpenter, or any other expert in these matters, 
how great the loss is by sitting over and driving a 28-in. 
wheel, and having in front a 30-in. wheel, on which very 
little weight comes when the rider sits upright. Would 
it not be far better to sit over the 30-in. wheel—in one 
word, to change the wheels about? Where equal-sized 
wheels are now used I would advocate making the driving 
wheel a couple of inches larger in diameter than the 
front wheel. Would not the machine jolt less, and run 
easier, 7.¢., with less power? In all cases that I have 
come across there was plenty of room in the framing of 
the bicycle to substitute a 30-in., or even a 32-in., driving 
wheel for the usual 28-in. one. 

I think the change would considerably reduce the jolt- 
ing on roughish roads, while at the same time somewhat 
reducing traction. 

May I take the liberty to ask Professor Carpenter, 
through your esteemed journal, what gain there might be 
had by the use of larger wheels? This point has not been 
touched on. 

; — you in advance, I beg to sign myself, respect- 
ully, 
IXxIon. 








EUROPEAN POPULATION. 
To tHE Eprror or ENGINEERING. : 
S1r,—I beg to inform you that the German population 
in the year 2000, with an increase of 1.15 per cent. every 
year, will be 167,855,000, and not as you state in your 
issue, ‘European Population,” of August 26—106, 000,000. 


Yours truly, 
Dublin, September 2, 1898. A MiiLier. 








THE BURSTING OF FLYWHEELS. 

; To THE Eprror or ENGINEERING. 

Str,—The terrible accident which occurred at the 
Penistone Steel Works of Messrs. Cammell and Co., 
Limited, should have the effect of drawing attention to 
the danger of running heavy cast-iron flywheels at high 
speeds. The rail mill at Penistone Steel Works was 
driven by a powerful engine, the flywheel was 30 ft. in 
diameter, weighed 42 tons, and made from 30 to 60 revo- 
lutions per minute, 60 revolutions per minute being the 
ordinary maximum speed, corresponding to a linear rim 
speed of over 90 ft. per second. On Saturday morning, 
August 27, the flywheel burst, and pieces varying in 
weight from one to two tons flew with terrific force in 
every direction, smashing through the roof and bursting 
steam pipes. Two men were killed and three others 
badly injured. Let me at once say that the maximum 
working speed of the flywheel was quite inside what is 
regarded as the safe limit. Within the last two or three 
years there have been several flywheel accidents in this 
country, involving great destruction of property, but 
happily unattended by loss of life ; so that it is high time 
that the design of flywheels received the attention from 
engineers that it deserves. ihe, 

A flywheel is an accumulator of kinetic energy, the 
energy stored being proportional to the weight of the rim, 
and to the square of the rim speed. Consequently where 
a large store of energy is required, there is every induce- 
ment to make the s as great as safety permits. The 
rims of large flywheels are built in segments suitably 
jointed together, and each rim is connected by a cast-iron 
arm to the central boss of the wheel, which is usually one 
single casting. When a flywheel is set rotating at a 
uniform speed, the centrifugal force induces a hoop ten- 
sion on the rim and a eer tension on the arms ; while 
the rim, being constrained radially at the points of at- 
tachment to the arms, is further subjected to bending 
stresses. When the flywheel is receiving or giving up 
energy to the machinery, it does so by oe it 
through the arms to the shaft. Thus, in the flywheel of 
the prevalent type the most intense stresses are those due 
to bending. Cast iron is an excellent material of con- 
struction for cases where the straining actions are such 
as to bring out the best properties of the material ; for 
example, in columns or structures subjected to direct 
compression. But for structures subjected to bending, 
especially combined with impulsive loads, it is little short 
of criminal to use it. Its use in railway bridges, and even 
in beams for house building, has been almost entirely 
abandoned, and its use for the arms of large flywheels 
ought to be discontinued or even absolutely prohibited. 
In bridges it is hardly possible that a load very much in 
excess of the maximum load for which the structure was 
designed can be accidentally applied. But in a flywheel 
the conditions are quite different. If from any cause the 
engine runs away and its x go becomes double the normal 
maximum, the centrifugal forces are quadrupled, and if 
the normal rim speed of the flywheel has been anywhere 
near 100 ft. per second the flywheel is bound to burst. 

The flywheel at Sheffield had been running satisfac- 
torily for 20 years without accident.- In view of the 
modern researches into the strength of material, it is not 
surprising that a structure subjected to continuously 
varying stresses, as are the arms of a flywheel, should 
withstand the application of stress many million times 
and then ultimately fail. That there have been so com- 
paratively few flywheel accidents in this country is 

rhaps due to the fact that the improvements which 
ave been effected in steam engines during the last 20 
years have compelled, through motives of economy, the 
replacement of old engines by modern high-pressure, com- 





pound, and triple-expansion engines ; so that at present 





there are comparatively few large flywheels of JU tons 
weight and upwards of greater than 20 or 30 years. If 
the same fierce light of publicity were directed towards 
flywheel accidents that is directed to railway accidents 
and boiler explosions, I venture to say that no more fly- 
wheels of 20 tons and upwards would be constructed on 
the lines at present adopted, but the arms, at least, 
would be of mild steel, and possibly also the rim. 
: ARCHIBALD SHARP. 
47, Victoria-street, Westminster, London, 8S. W., 
September 13, 1898. 





WATER SOFTENING. 
To THE Eprror or ENGINEERING. 

_ Srr,—On returning from a holiday, I notice in your 
issue of August 26 a letter from Messrs. Chris. Thomas 
and Brothers, Limited, stating that they have been soften- 
ing water for 15 years by a very similar process to that 
known as the Archbutt-Deeley process. The results, 
however, obtained by the two processes, stated by Messrs. 
Thomas and Brothers to be “‘ very similar,” serve to show 
the real extent of the difference between them. 

With two tanks, having a total capacity of 68,000 

lions, Messrs. Chris. Thomas and Brothers soften about 
30,000 gallons of hard water per day, whilst with three 
tanks, having a totsl capacity of only 81,000 gallons, 
30,000 gallons of water are treated per hour in the Midland 
Railway plant at Derby. 

Slaked lime and soda ash have been used for softening 
hard water for many more than 15 years, and there is no 
novelty in the use of them. 

Messrs. Chris. Thomas and Brothers are to be con- 
gratulated upon having so long ago seen the advantage of 
softening hard water for boilers, and their statement that 
the treatment has been a “‘ perfect success” will no doubt 
induce many others who are in doubt to follow in their 
steps. The process with which my name is associated 
enables a large output to be obtained from a small plant, 
and thus brings water softening within the reach of those 
to whom economy of space and small initial outlay are 
important considerations. 

Yours truly, 
L. Arcuburt. 

4, Madeley-street, Derby, September 8, 1898, 








Recent Rattway AccripEnts.—Within five weeks 
recently three butting collisions occurred and in each 
case moving vehicles were turned into a siding in error 
and collided with an engine attached to standing vehicles, 
Two of these took place on the Caledonian Railway, 
while the third was on the Belfast and Northern 
Counties line. The first Caledonian mishap occurred 
at Maryhill Station on the afternoon of June 22, and 
here the driver was unable to see the obstruction until 
close upon it, so that the shock was somewhat severe. 
Four passengers only, however, complained of slight 
injuries. Colonel North had no alternative but to lay 
the blame on the signalman, who frankly owned to his 
having forgotton that the siding was occupied. On 
July 25 the second collision on the Caledonian Railway 
occurred at Princes- street Station, Edinburgh. The 
traffic is controlled from a signal cabin containing 152 
levers worked by two men, a traffic regulator or ground 
shunter regulating the movements of the trains outside. 
The assistant signalman set the road for a train to come 
out, not being aware that his mate had some other shunt- 
ing operations in hand which were affected by the shift- 
ing of the points for the outcoming train, the consequence 
being that the shunted vehicles came into violent collision 
with the train which had, however, not yet begun to 
move out (a shunter was stunned and three passengers 
slightly injured). In this case Colonel Sir F. A. Marindin 
has no hesitation in throwing the responsibility on the 
assistant signalman, who should not have moved the 
points without first obtaining the sanction of the signal- 
man in charge. The inspecting officer suggests sundry 
improvements in the signalling and working of this 
station. The third collision occured at Larne Station on 
July 13. Here a passenger train from Belfast to Larne 
Harbour overran the home signal and was turned into a 
siding where it came into violent collision with an empty 
train. The first passenger coach was completely wrecked 
but there were no passengers in it; 14 ngers, how- 
ever, are returned as having sustained injuries, in several 
instances of a serious nature, the train men escaping with 
but trifling injuries. In this instance Colonel Addison 
holds the driver to blame for not page oo by proper look 
out, and so bringing his train to.a stand at the home 
signal. The line is single and, although the fireman 
noticed that the advance signal for a train coming in the 
opposite direction was ‘‘off,” he said nothing about it to his 
driver! That this signal was ‘‘off” is explained by the 
fact that the tablet instruments are in the station-master’s 
office and that the signalman had lost count of one train 
(there having been some specials that morning), and was 
preparing to send the empty train away. Colonel 
A daiaom points out that either the tablet instruments 
should be in the signal-cabin or that the signalman be 
entirely under the orders of the station-master as regards 
the working of the traffic. He suggests further that the 
Belfast and Northern Counties Railway eg | adopt 
the Clearing House rules for tablet working. It came 
out in the inquiry that staff and ticket working is in 
force between Larne and Larne Harbour, and the 
inspecting officer calls attention to the fact that ticket 
working 1s authorised only when combined with absolute 
block working, which is not always the case on this sec- 
tion. The custom which had obtained here of leaving the 
distant signal on for all stopping trains also rightly comes 
in for condemnation, as the signal thereby ceases to be of 





any value, 





ENGINEERING. 



















RACK RAILWAY. 





THE NILGIRI 











L/S 
4 : ANS i lax 









NILGIRI RAILWAY. 
(NDEX PLAN & SECTION. 












Nea 


h we 
Dm TMS oti 
nas THAN J) " 

WZ \ ZAR 


















—— NOTE 
RAILWAY SHEWN THUS 
GHAT TONGA ROAD. == 


eae GN 
yy INS A! 
Wain 


: 7, Ya 7 \) 
\ \ O i 4E; P TT: } Y pes BNO 
a coll HIN sé a & mn ; 




















































































































) 
LS RS 
< 
FREER a Oe 
Manvanchuar OF TRS 
th Pe aC 
\ . chin dan thona 
rm Nha  weuiecdon ef a 9 Spt Oda tho 
im, STATION 4? Pa Si at Lig. i. , bg mse 
! ; (ARIVAN PALAIYAS 
a 1 “ ee &. 4 " IYAM 
Q 
: ° ; Alpi Vo Qvanam, 
- 5 tur ae 
AVERAGE GRADE | w 
rinsosea | 2= 
a- 
> 
< javenacacnaag 
lin 21090 < 
ak 
on 
- fad w 
g, | 3. 
e= Zé L 
uu. ie) w 
z ° 
~ 4° weer 
<z Qnjcs 
e= {3-|Sa 
wi & wo 
>- CS tlo 
es -|<2 
| « 
| we 
| x 
AVERAGE CRADE - 
tin 16°28 & 
ee 
i) 
AVERAGE GRADE ey 
Vin 1541 oo RS 
of s° 
LLAR  ¢ ee 
AVERAGEGRADE | ‘U?METTUPALAIYAM 
tin 13°45 ; STATION 
AVERAGE GRADE] en, 
| ) TERMINAL STATIONS SHEWN THUS ~~~ ; 
| CROSSINGS & WATERING STATIONS , +~ 
F H F ; : F i 5 N 8 WATERING STATIONS -- oe 
i< 3 8 x 2] |g) in " NS AVERAGE CRADE |¢ ae es 
. 3 S z BS 2 & m tin 96 
hee Above Mean Si Level } | [ 
a. com a! aaa 3 ——s eae ae aia 
MILES 28 87 26 2 24 b 4 20 (18 & & io is x : ii ib 3 j ; : i i z i Tt 


three girder spans are each of 60 ft., the height above 
the bed of the river being 55 ft. The arches of the 
approach viaduct are of 12-ft. width, and have a fine 
massive appearance. Fig. 4 shows a viaduct of 
two 60-ft. spans, 56 ft. above the stream, and 
situated a short distance from Adderley Station. 
This station is shown in Fig. 5, and is typical of the 
roadside stations on the route. These stations are for 


WE are enabled to give in this issue a plan and | commonly used for such lines. The engines, built by 
section, together four views of this, the first rack | Messrs. yer, Peacock, and Co., of Manchester, 
railway in India, now approaching completion. The | weigh in steam about 34 tons, with a maximum load 
line is intended to connect the railways of Southern | on the axles of 13 tons. They have been designed to 
India with Ostacemund, the summer _head-quarters | take up 60 tons gross, excluding engine, at a speed 
of the Madras Government and a favourite resort for of from five to six miles an hour. They have, in fact, 
Europeans for permanent residence, and in the hot actually been run over the rack at much higher speed, 
season. The line starts from Matapoleium, a station | the line being completed, although not yet open for 





on the Madras Railway, and: is to be 28} miles in 
length, of which over 12’ miles will be a continuous 
rack line on a rising grade of 1 in 124, with turns of 
a minimum radius of 100 metres (328 ft.). On the 
adhesion sections the rulin 
pensated for curvature. Theline rises 6148 ft. between 
the starting point and the terminus, and reaches an 
elevation above sea-level of 7220 ft. The works on 
the line are exceptionally heavy, but the line has been 
so laid out as to keep the formation on the solid on 
nearly the whole length of the rack incline, while the 
masonry work in the viaducts and tunnels is of 
heavy masonry. The permanent way is of 50-lb. 
steel rails (Vignoles section) laid on heavy hard 
wood sleepers (“ pingadu”). To these the rack rail 
chairs are bolted with fang bolts. The hard wood 
sleepers are considered better, more durable, and 
more convenient to lay than the steel sleepers 


grade is 1 in 40 com- | 


traftic. 

One of the features of the line is the large number 
of bridges, many of them of great height. There are 
35 spans of 60 te. and over, and 44 of shorter span. 
The construction is similar for all the bridges, the 
abutments and piers being of masonry found on the 
route, and costing, built in position, 50 rupees per 
100 cubic feet. The girders are of plate type 
with decking of hard wood sleepers resting on the 
top flange. Three typical bridges are illustrated on 
pages 350 and 351, but there is yet a higher structure 
over the Burliliar River. The bottom of the girders 


|is 78 ft. above the bed of the stream, and there are 





two spans—one of 60 ft. and the other 80 ft.—the 
ier, which is founded on a ledge, being 44 ft. high. 
he line enters on this bridge from a tunnel on a 
curve of 100 metres radius. The Kullar Bridge, shown 
in Fig. 3, is on a curve of 100 metres radius, and the 








the most part about three miles apart, being placed 
conveniently for the tea plantations. The situation 18 
clearly shown on the profile, Fig. 2. The buildings 
are of masonry, with tiled verandah roofs. There 18 
no platform at the side station, but there is one at the 
terminals. Fig. 6 shows a bridge of three 60-ft. spans, 
a short distance beyond Adderley Station. This bridge 
is 66 ft. high above the stream. At the upper end it 
enters a tunnel and here it may be said that the = 
tion is elliptical, the height being 19 ft. above ra! 
level, the maximum width, 17 ft., the top — 
being 7 ft. 6 in., and the maximum radius ——_ 
from the side at centre—1l7 ft. Some of the tunnels 
are lined with masonry. 
The line is being carried out by a London company. 
The engineer in India is Mr. W. J. Weightu 
M. Inst. C.E., and the consulting engineer 1s “Tr 
Horace Bell, M. Inst. C.E., of Westminster. 
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WE reproduce above a photograph taken by Messrs. 
Bedwell and Brown, of Hedford, on the morning after 
the accident to the London and Manchester express at 
Wellingborough Station on the night of Friday, the 2nd 
inst. The train, which left St. Pancras at 6.45 p.m., it 
will be remembered, was travelling through Welling- 
borough about 8 o’clock, at the rate of 60 miles an hour, 
when it encountered a luggage barrow which had acci- 
dentally got on to the line. The only warning the driver 
had was a red hand lamp, held up on the platform 50 ft. 
or so before he reached the barrow, which latter, of 
course, he could not see on account of the darkness. It 
is believed that the driver saw the signal and put on 
the brake, opening the sand-boxes, for the sand was 
found along the line, and the boxes were empty when 
the engine was examined. The truck was splintered, 
for a man on the platform was struck by a flying frag- 
ment. Some part, however, probably an axle, derailed 
the engine, which, as it cleared the end of the platform, 
Went off to the left, being apparently deflected by 
& cross-over road, which cuts across the down line 
at that oint. The train followed the engine for 
a short istance, when the locomotive broke loose, 
and plunging across one or two sidings, struck 
the side of the cutting. What happened to it then 
is difficult to define exactly, but it was turned 
completely round, and was found lying with the funnel 
towards London, and in the opposite direction to that 
in which it had been travelling. The tender parted 
rong oa from the locomotive, and probably fouled 
@ train, for it was found on the main down line, 
are from the engine by a whole carriage length, 
: with the remains of the train interposed between 
red c 0. Possibly it was shoved into the position by 
mat eading carriage, which was utterly smashed, the 
rd apy bee in @ piece, the trucks being knocked 
rir ie Irame badly crumpled, and the sides broken 
a The second and third coaches fouled the 
Ing end of the locomotive, and had their sides 


maged, b i 
a wa pl ng kept upright, although they were 











Six persons died, including the driver and stoker, 
either on the spot or soon afterwards, and many others 
were injured. The Board of Trade inquiry was held on 
the 5th inst., and when Lieut.-Colonel Yorke has made 
his report we shall be in a better position to deal 


with the cause; but it seems pretty clear now: 


that the barrow had been ——— along to carry the 
mails, that the postman thought he was locking the 
barrow in its place by turning the handle, and there- 
fore the front axle to a position almost at right angles 
to the rear axle. He left it for a moment to get the 
mails, and returned soon after to find it lying on the 
line. With great courage he and one of the porters 
tried to get the barrow back on to the platform, know- 
ing that the express was approaching. There was, 
unfortunately, a train on the other line, and the two 
had to make good their escape before the express was 
upon them, without effecting their purpose. It seems 
certain that the barrow moved of itself from the 
osition which was supposed to lock it, and the Mid- 
and Railway Company has fully acknowledged its 
pecuniary liability in relation to the sufferers. The 
latform was of unusual steepness near where the 
rrow stood, for a short distance being laid at 1 in 
14, probably due to the construction of a new luggage 
entrance to the station at that point. It is to 
hoped that an immediate examination will be made of 
all platforms, and that in stations where the gradient 
is sufficient to start a truck, all such vehicles will be 
fitted with brakes which must be held off by the man 
— the truck, and which will go on immediately 
e leaves hold. This is asimple mechanical problem. 
It might be imagined that a powerful engine could 
deal with a hand truck without suffering any damage 
itself, and in nine cases out of ten it probably would. 
But it needs a very slight object to derail an engine 
if probably applied. At the present time it is for 
obvious reasons undesirable to go into this matter in 
detail, but we may say that the fragments of the iron- 
work of the truck were a far greater danger than the 
truck itself while intact. The engine naturally came 


off on the outside of the ‘curve, but it did not follow 
the tangent ; it struck away more abruptly. It has 
been suggested that the sudden and violent application 
on the brakes, on a train running at a high rate ona 
curve, has a tendency to derail the train, and that 
possibly this was the cause of its leaving the 


metals. We do not attach much importance to 
this suggestion. In the case of a train made up 
of stock of various patterns, a light carriage in 


the middle of the train certainly runs the risk of 
being forced out sideways if there is an excess of 
brake power at the head of the train. But with 
heavy bogie carriages, all of one pattern, this 
danger is infinitesimal, and can be completely disre- 
poo of The train in question had a preponderance 
of brake power at the rear, we believe, but with the 
vacuum brake it is difficult to think that this could 
have got on in the short space between the danger 
signal and the place where derailment took place. 
Assuming the train was going 60 miles an hour as re- 
ported, there would not be much above a second avail- 
able for action before the engine mounted the rails, 
and in this time only the first fow vehicles would feel 
the effect of the brake. Experience lends no weight 
to the suggestion that it is dangerous to apply brakes 
to a train on a curve. 





Ovr Locomotive Exports.—The value of the loco- 
motives exported from the United Kingdom in August 
was 96,448., as compared with 58,885/. in August, 1897, 
and 58,6097. in August, 1896. The aggregate value of 
the locomotives exported in the first — months of this 
year was 814,855/., as com with 800,978/. in the 
corresponding Mpeg of 1897, and 669,224/. in the corre- 
sponding period of 1896. The largest exports were made 
to South America, British India, and Australasia, the 
value of the engines exported to South America havin 
been 114,360/., as compared with 105,648/. and 189,423, 
respectively; that of the engines exported to British 
India, 213,871/., 189,5357., and 94,1887. respectively ; and 


that of the engines exported to Australasia, 180,790. 





148,059/., and 81,468/. respectively. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 8. 

THE volume of business in iron and steel for the 
past week shows some decline, due to two or three 
causes, advancing quotations being one. Buyers do 
not believe the sudden Midsummer turn is permanent, 
and look at the recent drop in pig-iron production. 
Steel billets and Bessemer pig have sold better than 
any other products, plate and structural material 
coming in the second bracket ; then bar and sheet iron 
come third, and merchant steel and wrought - iron 
pipes fourth. A good many mills are now unable to 
take business for delivery sooner than 30 days without 
jeopardising present promised deliveries. The in- 
quiries at such concerns as Carnegie’s and the Illinois 
Steel Works and the Colorado Steel Rail Company 
all go to show that the country is preparing for 
a railroad building period. There have been pigeon- 
holed for years schemes for the construction of 
over thirty thousand miles of railroad. Con- 
siderable of this work, along with more recently- 
projected work, will be undertaken within the 
next few months or twelve months. The immense 
and high-priced crops, the large foreign demand, the 
peopling of waste places, the Klondike activity, the 
fruit region development, the prosperity among im- 
plement carriage and wagon interests, the large and 
fairly profitable cotton crops ; these and other influences 
have prepared the way for the building of considerable 
railroad mileage, not overlooking the drop in the rate 
of interest at which money is available. Prices are 
also threatening a general advance, and this is always 
a potent factor. There are signs of a scarcity of steel, 
and the bare possibility of this has stimulated the pro- 
jection of new steel-making plants. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Markct.—Business was very quiet on 
Thursday forenoon, and the tone was flat. Not more 
than 10,000 tons of iron were dealt in. Both Scotch 
and hematite iron closed 14d. per ton down. Prices 
were very firm in the afternoon, and on the sale of 
about 10,000 tons, Scotch and hematite iron rose 2d. 
er ton and Cleveland 4d. The settlement prices were : 
Rcotch iron, 47s. 6d. per ton; Cleveland, 42s. 9d.; Cum- 
berland and Middlesbrough hematite iron, 53s. 44d. 
and 523. 6d. per ton respectively. About 15,000 tons 
of iron changed hands on Friday forenoon, and the 
tone was firm. Scotch warrants improved 1d. per ton, and 
there were buyers over. Cumberland hematite iron was 
also 14d. per ton up at 53s. 54d. cash buyers. The after- 
noon turnover was not less than 23,000 tons. Scotch 
warrants were done up to 47s. er per ton, with buyers 
over, thus showing an advance of 5d. per ton on the day. 
Cleveland improved 2d. per ton to 43s. 1d. cash, and 
hematite iron improved 6d. per ton on the day. The 
settlement prices were—47s. 10}d. 43s. 14d., 53s. 104d., 
and 52s. 9d. per ton. Monday’s forenoon turnover 
reached 30,000 tons, while the tone was firm as the up- 
ward movement made further progress. Scetch iron rose 
to 48s. 3d. per ton, and Cumberland hematite iron ad- 
vanced to 53s. 11d. per ton cash buyers. About 15,000 
tons changed hands in the afternoon, when the market 
moved somewhat erratically. Scotch warrants left off at 
48s, 24d. per ton, Cleveland finished 1d. per ton down on 
the day, and Cumberland hematite iron 1d. per ton up, 
at 53s, 11d. cash buyers. At the close the settlement prices 
were 48s. 3d., 43s. 6d., 53s. 104d., and 52s. 9d. per ton. 
Fully 20,000 tons of iron changed hands on Tuesday fore- 
noon. Prices were firm, but the ‘‘ bears” did not show the 
same anxiety as was the case on Monday, and prices 
were just a shade off. In the afternoon about 20,000 tons 
changed hands, and the market was flat, Scotch iron 
dropping 2d., and hematite iron ld. per ton, and the 
settlement prices were—48s., 423. 10}d., 53s. 9d., and 
52s. 9d. per ton. 
done this forenoon, About 10,000 tons were dealt in. 
The tone was dull, and at the close of the forenoon 
market Scotch was back 14d. per ton. The market was 
firm in the afternoon, Scotch rallying 2d. and hematite 
iron 1d. per ton. The turnover was about 10,000 tons, 
and the closing settlement prices were--48s. 14d., 
42s. 104d., 54s., and 52s. 6d. r ton. The follow- 
ing are the quotations for No. 1 makers’ iron: 
Clyde, 53s. per ton; Gartsherrie, 53s 6d. ; Calder, 54s.; 
scan eg _ 6d. ; yee = “i the oe 
foregoing all ship at ow ; Glengarnock (shi 
at Ardrossan), 52s. 6d.; Shotts (shipped at pees 
54s. 6d.; Carron ct. at Grangemouth), 54s. per 
ton. There are still 75 furnaces in blast, as compared 
with 78 at this time last year, Six are making basic iron, 
29 ordinary, and 40 are working on hematite iron ore. 
Reports regarding almost every branch of the home trade 
continue most favourable, and point to a continuation of 
the present large consumption for some time to come. 
The favourable Board of Trade returns havg had a good 
effect on the market, and so also have the recent cable- 
grams from America, which report a good condition of the 
iron trade there, leading many people to believe that 
the competition from that quarter will not be so severe as 
was formerly expected. The reported heavy withdrawal 
from the stores in the Cumberland district has also to 
some extent been the cause of the firmness in the market. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 5328 tons, against 5340 tons in the corre- 
sponding week of last year. They included 100 tons for 
South America, 182 tons for France, 260 tons for Italy, 


A moderate amount of business was | ¥' 


384 tons for Germany, 1606 tons for Russia, 100 tons 
for Belgium ; smaller quantities for other countries ; and 
2486 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 325,597 tons, against 325,899 tons yesterday 
week, thus showing a reduction for the week amounting 
to 302 tons. 


Finished Iron and Steel.—Finished iron and steel are 
in active demand, the steel works being specially busy. The 
want of material is causing a considerable amount of in- 
convenience in several shipyards on the Clyde, to the ex- 
tent even that a number td iron and steel workers have 
been thrown idle. It is said that the steelmakers are 
holding for 6/. 10s. per ton for ship-plates, and 7/. per ton 
for boiler-plates. 


Glasgow Copper Market.—There were no transactions 
in copper on Thursday forenoon, but the price was 
a down 1s. 3d. per ton. Prices were unaltered in 
the afternoon, and no business took place. oe was 
dull on Friday forenoon, when 50 tons changed hands at 
a decline of 2s. 6d. per ton. The market was idle and un- 
changed in the afternoon, the close being quoted 511. 17s. 6d. 

er ton cash buyers. On Monday forenoon the market was 
idle and unchanged at 51/. 17s. 6d. per ton cash buyers, and 
52/. 1s. 3d. three months. In the afternoon the market 
remained idle, with quotations unaltered. At the fore- 
noon market yesterday 75 tons changed hands, and the 
price fell 1s. 3d. per ton. The market was idle in the 
afternoon, and prices gave way other 2s. 6d. per ton. 
Fifty tons were bought this forenoon, but the price re- 
mained unchanged. In the afternoon 50 tons were sold, 
and prices fell 33. 9d. per ton. 


The Mallaig Railway.—The Mallaig Railway is making 
such rapid progress that the contractors are in_ hopes of 
having it ready for opening next year. The Marquis of 
Tweeddale, the chairman, accompanied by Mr. Conacher, 
the general manager, and other directors and officials of 
the North British Railway, left Glasgow last Thursday 
afternoon by special train for Banavie, vid the West 
Highland Railway for the purpose of inspecting the 
Mallaig Line. The opening of the Mallaig extension is 
being anxiously looked forward to by those interested in 
the west coast fishing, and when everything is ready for 
the opening of traffic no stone will be left unturned by the 
North British Railway Company to give by this route one 
of the best and most expeditious services for this highly 
perishable but profitable traffic. 


The New Graving Dock at Aberdeen.—At a meeting of 
the Aberdeen Harbour Board, held a few days ago, it 
was resolved, on a report by the Works Committee, by 
18 to 4, to construct a new graving dock on the site of the 
existing dock, the cost to be 125, 400/. 


Wishaw Water Works Extension.—The new water- 
supply scheme for the burgh of Wishaw is to cost 93,0000. 
The clerk was instructed to frame a short Bill to be pre- 
sented to Parliament for the construction of a compensa- 
tion reservoir, and to take the necessary steps to have the 
Bill made law. 


The New Railway between Connel Ferry and Balla- 
chulish.—Messrs. John Best and Son, of Leith, con- 
tractors for this line, began operations on Monday at 
the Connel Ferry end. The first sod was cut by Mr. 
Pringle, the resident engineer, near the present station 
of the Callander and Oban line. There was no ceremony. 
Work is expected to go on rapidly over the whole length 
of the line to Ballachulish, and huts are being erected for 
the workmen. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Yorkshire Coal Trade with Hull.—The official 
returns relating to the Hull coal trade show that the 
tonnage sent to that port during August was well main- 
tained. Prices of steam coal, due in some measure to 
the Welsh dispute, have been fairly high, and much 
in advance of the railway contracts for the half-year. 
The imports of Hull during the month amounted to 
339,904 tons, being 81,200 tons more than in August last 
ear. During the eight months the tonnage reached 
2,177,472, being an increase of 472,752 tons on the first 
eight months of 1897. The business done coastwise 
during the month reached 38,099 tons, of which quantity 
23,479 tons were sent to London. In the course of the 
eight months 226,358 tons were sent, and of this 151,706 
tons found its way to the Metropolis. The exports have 
also incre in proportion to the quantity imported. 
Last month 239,068 tons were dealt with, against 147,543 
tons in the corresponding period of last year, an increase 
of 91,525 tons. The eight months’ exports reached 
1,032,441 tons, against 716,167 tons, the increase for the 
_— being 315,274 tons. The best customer was North 

ussia, which received 48,931 tons; but this shows a 
rather serious falling off when compared with 1897. 
Sweden and Norway took 46,699 tons, as compared with 
42,808 tons last year. 


Moulders’ Wages at Shefficld.—The wages question in 
the moulding trades of Sheffield has been settled by the 
employers practically yielding to the demands of the 
men. They asked for an advance of 2s. per week, and 
the employers expressed their willingness to give it, on 
condition that the men discussed with them the questions 
of apprentices and piece-work. The men insisted on the 
advance unconditionally, and to enforce their request 
gave a week’s notice, which would have expired last 
Saturday. The employers met on Friday, and as 
the result of their deliberations, their secretary was 
instructed to forward the following communication 
to the officials of the men’s union: ‘ That the 





employers have reconsidered the question of discuss- 
ing piece-work and apprentices referred to in their 








letter of August 18, and have come to the conclu. 
sion that these are matters which affect the trade gene- 
rally throughout the country, and that they eed oy be 
placed before the Employers’ Federation. Under these 
circumstances the Sheffield employers will not insist on 
the condition of a discussion with the Sheffield committee 
of the men on the above-named points, and agree to make 
the advance of 1s. per week from September 1, and the 
further 1s. from the first pay day in January, thereby 
making the wage 39s. and 40s. respectively at and from 
such dates. I am instructed to point out to you that our 
members much regret your refusal to meet to discuss the 

uestion of piece-work and apprentices, as they believe 
that a discussion on these subjects would have been to the 
mutual advantage of both parties. Your refusal necessi- 
tates our members leaving the matter for the Employers’ 
Federation to deal with, and takes it out of the hands of 
the local employers.” On receiving this communication 
the men withdrew their notices and have continued at 
work. 


Armour-Plate Experiments.—On Friday at Shoebury- 
ness one of Messrs. Vickers, Sons, and Maxim’s armour- 
plates underwent a satisfactory trial in the presence of 
several Government officials. The plate was less than 
9 in. in thickness, the actual measurement being 8.8 in. 
The Holtzer armour-piercing projectiles, each weighin 
380 lb., were fired from a 9.2 in. breechloading gun, wit 
velocities varying from 1870 ft. to 1900 ft. per second. 
In each instance the shell was broken up on the face of 
the plate, and there were no cracks. The same firm have 


secured a further contract for a battleship for the Japanese 
Government. It is to be of 15,000 tons burthen and to 
cost 93,0002. 


A Monster Casting.—Messrs. William Jessop and Son, 
Limited, of Sheffield, have just completed and shipped a 
steel ram casting of exceptional size and weight. The 
casting is the stem-piece and ram of H.M.S. Implacable, 
which is now in the course of construction at Devonport 
Dockyard. This mammoth specimen of the steel worker’s 
skill is 44 ft. in length, and weighs over 30 tons. Owing 
to its great weight and peculiar shape considerable diffi- 
culty was experienced in handling it, not only on the 
railway but in its transference on board ship. It was 
forwarded from Sheffield to Liverpool, and then placed in 
the City of Cork Company’s steamer Whimbrel, which 
called at Devonport specially to land it. 


Iron and Steel.—Good steady business continues to be 
done in all branches of the iron trade, and advanced 
prices are fully maintained. The engineering establish- 
ments in the city are, as a rule, very busy; some of 
them being so pressed with work that they have to refuse 
further orders where early execution is insisted on. For 
castings of all kinds there is a heavy demand, and more 
competent men would be employed were they available. 
Some further small orders for armour-plates have been 
aap out by way of completing work already in hand; 

ut in the projectile departments there is not the same 
— of work as in those producing guns and armour. 

here are further indications this week that in several of 
the lighter industrials business has begun to move. Some 
very fair orders for cutlery and silver-plated wares have 
been received, and more are expected as soon as travellers 
commence their a. Makers of files, saws, and 
edge tools are well employed, and very good business is 
being done in mining and excavating tools. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change here, the market was 
more cheerful than it has been of late, buyers once more 
came forward, and a good deal of business was transacted. 
The general quotation for early f.o.b. delivery of No. 3 
g-m.b. Cleveland pig iron was 43s., and makers, as a 
rule, adhered very firmly to that figure, which is 
the highest quotation realised for several years. Some 
business was also done at 423. 10$d., and_ there 
were buyers who reported that they could, and had, 
secured, small odd lots of No. 3 from merchants at as low 
as 42s. 9d. Inquiries for forward delivery did not lead to 
much business. It was said that there were merchants 
who were willing to sell No. 3 at 43s. for delivery over 
next spring. The lower qualities were still relatively 
cheaper than No. 3. For No. 4 foundry 41s. was the prices 
grey forge was 39s. 6d. ; and mottled and white about 
39s. 3d. Middlesbrough warrants opened at 42s. 10s., 
and by the close stiffened to 42s. 11d. cash buyers. East 
coast hematite was in vag good request, and few sellers 
would quote below 52s. 9d. for early f.o.b. delivery of 
mixed numbers. Spanish ore was advanced in price owin 
to improvement in freights Bilbao-Middlesbrough, which 
went up to 6s. Rubio was 14s. 3d., and in some cases 14s. 6d. 
ex-ship Tees was quoted. Yesterday there was practic- 
ally no change in the market. Middlesbrough hematite 
warrants once more made their appearance amongst the 
quoted articles, but there was nothing doing in them, 
buyers being at 52s. cash, and sellers adhering firmly to 
53s. 


Coal and Coke.—The coal trade is rather dull and the 
tendency is towards weakness in steam and bunker. Gas 
coal is very firm and the demand is growing. House- 
hold coal very dull, so far as the land sale collieries are 
concerned. ke continues firm and is by no means too 

lentiful. The demand is good, both for shipment and 
or home consumption. Good blast-furnace qualities are 
steady at 14s. 6d. delivered at Teesside furnaces. 


Manufactured Iron and Steel.—Very little new can be 
said of these two important branches of the staple in- 
dustry. In every department there is great activity, and 
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some producers of shipbuilding material have such a lot 
of work on hand that they will not quote at all. The 
following are about the market quotations : Common iron 
bars, 5/. 103.: best bars, 6/.; iron ship-plates, 52. 17s. 6d ; 
iron ship-angles, 57. 12s. 6d.; steel ship-plates, 6/. 2s. 6d.; 
and steel ship-angles, 5/. 15s. to 5/. 17s. 6d.—all less the 
customary 24 per cent. discount for cash. Heavy sections 
of steel rails keep at about 4/. 12s. 6d. net at works. 





NOTES FROM THE SOUTH-WEST. 

The Admiralty and Welsh Coal.—An order was issued 
at Devonport on Thursday stating that, in view of the 
termination of the coal strike in South Wales, a resump- 
tion of supplies of steam coal under the Admiralty con- 
tract may shortly be expected. Under these cireum- 
stances, the directions issued during the strike for the 
restriction of supplies of Welsh steam coal to ships in the 
reserve, and also to the use of north country coal for steam- 
ing purposes, are no longer in force. The stock of north 
country coal is to be u for the present for tugs, yard 
craft, and dockyard service. 


Bute Dry Docks Company.—A meeting of the directors 
of the Bute Dry Dock Company was held on Friday, 
when it was decided to pay an interim dividend at the 
rate of 10 per cent. per annum for the past half-year, not- 
withstanding the recent strike. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal, Welsh ports in August this year 
were as follow: Cardiff—foreign, 319,850 tons; coast- 
wise, 43,908 tons. Newport—foreign, 32,953 tons ; coast- 
wise, 27,727 tons. Swansea—foreign, 150,180 tons ; coast- 
wise, 31,313 tons. Llanelly—foreign, 16,455 tons; coast- 
wise, 5689 tons. It follows that the total shipment of 
coal from the four ports in August amounted to: 
Foreign, 519,438 tons; coastwise, 108,637 tons. The 
shipments of iron and steel during the month were: 
Cardiff, 109 tons; Newport, 832 tons; Swansea, 412 tons ; 
Llanelly, nil; total, 1353 tons. The shipments of coke 
were: Cardiff, 1991 tons; Newport, 102 tons; Swansea, 
609 tons ; Llanelly, ni; total, 2702 tons. The shipments 
of patent fuel were: Cardiff, 6161 tons; Newport, 8906 
tons; Swansea, 41,396 tons; Llanelly, ni/; total, 56,463 
tons. The aggregate shipments of coal from the four 
principal Welsh ports in the first eight months of this 
year were as follow: Cardiff, 6,575,328 tons ; Newport, 
1,262,567 tons; Swansea, 1,163,483 tons; Llanelly, 173,040 
tons; total, 9,174,418 tons. The aggregate shipments 
of iron and steel in the first eight months of this year 
were : Cardiff, 25,239 tons ; Newport, 18,518 tons; Swan- 
sea, 5164 tons; Llanelly ni; total, 48,921 tons. The 
aggregate shipments of coke were: Cardiff, 31,874 
tons; Newport, 4085 tons; Swansea, 12,079 tons; 
Llanelly, nil; total, 48,038 tons. The aggregate ship- 
ments of patent fuel were: Cardiff, 141,654 tons; 
Newport, 42,206 tons; Swansea, 247,858 tons; Llanelly, 
nil ; total,431,718 tons. 


Drainage at Bristol.—At a meeting of the sanitary 
committee of Bristol Town Council on Thursday, a report 
of Mr. Santo Crimp on main drainage was placed before 
the members. The report favours two schemes, one a 
high-level sewer, discharging at the Black Nose, the cost 
of which would be 522,1002. ; and the other, the discharg- 
ing of the sewage above Avonmouth, in which case the 
construction of a large tank, or tidal store, at the end of 
the sewer is recommended. The cost of the latter under- 
taking is put at 379,700/., and the report recommends 
this scheme for adoption as being not only the most 
economical, but as effective as any which could be de- 
signed. 

Light Railways in the West.—It is stated that a pro- 
posed light railway from Chard Junction to Lyme Regis 
1s to be abandoned on account of gradient difficulties. It 
is proposed, however, to seek powers to construct a line 
from Axminster to Lyme Regis. This scheme is now 
being prey forward, and an application will be made 
to the Light Railway Commissioners in November to give 
their sanction. The Board of Trade has recently con- 
firmed an order authorising the construction of a light 
railway to accommodate Pewsey, Wilts. 


Cardiff.—Although the prolonged strike in the South 
Wales coal trade had happily terminated, trade has not 
yet returned to a normal condition. Intending buyers 
appear to consider that quotations will have to be re- 
duced, and consequently they are only buying to meet 
their most pressing requirements. The best steam coal 
has been making 15s. to 16s. per ton. As regards house- 
hold coal, No. 3 Rhondda large has been making 14s. 6d. 
to on per ton. Foundry coke has realised 19s. to 20s. 
per ton, 


, Swansea.—An important scheme of harbour extension 
1s expected to be matured shortly by the Swansea Har- 
bour Trust. The improvements contemplated include 
the construction of a new deep-water lock for the Prince 
of Wales’ dock, or, as an alternative, the construction of 
a new dock, 


Llanelly.—In consequence of the coal strike having 
been settled, the Great Mountain Colliery has re-started. 
This is —— to have the effect of bringing coal ship- 
ments at Llanelly up to their former level. 





SEATTLE AND HonoLvuLv.—As an immediate result of the 
annexation of the Hawaiian Islands, arrangements have 
been completed for oe the fine steamship City o 
Columbia, in immediate service between Seattle and 


Honolulu. The City of Columbia was purchased from 
the fleet of the old Dominion Steamship Company, and 
has been refitted. The City of Columbia flies the 
American Flag. 





MISCELLANEA. 


TuE Japanese Government have placed an order for five 
first-class to o-boats (Viper type) with Messrs. Yarrow 
and Co., of Poplar. 


The — of the honorary judges on the trials of motor 
vehicles for heavy traffic, held at Liverpool on May 24 to 
27, 1898, will be presented at the opening meeting of the 
third session of the Selt-Propelled Traffic Association 
about the middle of November next. 


The traffic receipts for the week ending September 4, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,880,3987., which was earned on 19, 
miles, For the corresponding week in 1897 the — 
of the same lines amounted to 1,838,952/., with 19,034} 
miles open. There was thus an increase of 41,4467, in 
the receipts, and an increase of 219 in the mileage. 


At the Dover Town Council meeting on Tuesday last 
it was officially reported that the first year’s working of 
the Corporation’s electric tramways, after allowing for 
payment of interest and instalments of the loans, had 
resulted in a profit of 13007. being earned. This is equi- 
valent to a 2d. rate. A total of 1,794,903 persons have 
been carried at the universal fare of 1d. 


One of the most interesting astronomical discoveries 
made for years is that of a new minor planet, having an 
orbit wholly between that of the earth and Mars. This 
remarkable y was observed by Herr Witt at the 
Urania University, Berlin, on August 14 last. The orbit 
is very eccentric, at one point coming within 14 million 
—_ of that of the earth. The time of revolution is 645 

ays. 


The trade and navigation returns for August show 
exports amounting to 20,186,0167., an increase of 
1,412,019/., or 7.5 per cent. on the corresponding month 
of 1897; the imports amounting to 37,216,427/., an in- 
crease of 3,845,142/., or 11.5 per cent. The value of the 
iron and steel exports was 1,832,382/., against 1,853,7051., 
a decrease of 1.1 per cent.; and of coal and coke exports 
1,613,446/., against 1,527,830/., an increase of 5.6 per 
cent. Imports for eight months ended August 31 
amounted to 309,076,495/., an increase of 14,511,316/., 
or 4.9 per cent.; exports to 152,784,073/., a decrease of 
4,901,828/., or 3.1 per cent.; and re-exports to 41,748, 111/., 


+ | a decrease of 282,811/., or 0.7 per cent. 
The Pioneer Mail of Allahabad states that Waltham | L 


Abbey cordite sent out to India has now stood every 
practical test of heat and cold, dryness, and damp, to 
which it is ever likely to be subjected, and it has come 
triumphantly out of its trial. Cartridges made up in 1893 
give as good results now on rifle ranges as the year in 
which they were made. Five years is longer than any 
reasonable test-period, the — adopted being that 
four years’ normal supply of cordite should be the limit 
fixed, so that all emergencies of war can be met. We 
may state that in 1896 some cordite was sent out to that 
country which had been subjected to a slightly different 
process from that generally followed. This has not 

roved a success, and where this ammunition has been 
issued it will be withdrawn. With this solitary excep- 
tion the explosive as made in England and fired in India 
has given excellent results both in peace and war. 


From a report by Mr. John F. C. Snell, forming part 
of a report of the deputation of the Tramways Committee 
of the County Borough of Sunderland, we learn that 38 
British and Irish towns are working, or have decided to 
adopt the trolley system of electric tramways. In addi- 
tion, many other towns have the subject under considera- 
tion. This report gives a very complete account, from 
a commercial point of view, of the tramways in Hamburg, 
Brussels, Dover, and Leeds, and of the cable tramways in 
Edinburgh. The self-denying way in which the coun- 
cillors of our provincial towns spend their time in investi- 
gating Continental systems of tramways is really remark- 
able. We fancied that after the report issued by the 
City of Glasgow they would be content to take their 
knowledge at second-hand, but their local patriotism 
seems to impel them to investigate everything for them- 
selves, It would be very interesting to learn what view 
the foreign bureaucratic officials take of these proceedings. 


The Lords of the Committee of Council on Education 
have decided, at the suggestion of the Council of the 
Society of Arts, to hold during the autumn an Exhibition 
of Lithography in the buildings of the South Kensington 
Museum on the west side of Exhibition-road. As litho- 
graphy was discovered by Senefelder in the year 1798, 
the present is the centenary year of the invention, and 
therefore offers a suitable occasion for such an exhibition 
as is pro The department will be assisted in the 
selection and arrangement of the exhibits by the influential 
committee, with some additional members, which had 
been organised by the Society of Arts. It is pro 
that the exhibition should be opened about November 1 
and remain open for four months. The lithographs will 
have to be sent in not later than October 1. Any further 
information will be furnished on application to the Secre- 
tary, Department of Science and Art, South Kensington, 
S.W., to whom all communications on the subject should 
be addressed. 


A remarkable feat was recently accomplished by Mr. 
Robert Moran, the principal of a firm of shipbuilders at 
Seattle Washington, in successfully taking a fleet of 12 
flat-bottomed river steamers from Seattle to St. Michael, 


f|at the mouth of the Yukon river, Alaska, a distance of 


4000 miles. The boats in question were built by Mr. 
Moran’s firm, and were 175 ft. long, 35 ft. wide, and 64 ft. 
depth of hold. They are propelled with stern wheels 
driven by two direct-acting steam engines, having _ 
ders 20 in. in diameter by 7 ft. stroke. They were fitted 


with electric light throughout, including search lights. 
Both hull and deck structures are of wood, viz., Puget 
Sound fir. The construction of the 12 boats was com- 
menced on January 15 last, the contractors guaranteeing to 
deliver the fleet at the mouth of the Yukon in time for 
the summer season. The whole 12 boats were finished by 
May 25, and shortly after the fleet started on its long and 
adventurous voyage, Mr. Moran himself being in com- 
mand. In addition to the river craft, three ocean-going 
tugs and five barges coal-laden were included in the party. 
The route followed was along the channels lying between 
the islands and the mainland of Western North America. 
At the outset a storm caused certain damage, the tie-rods 
of the trusses used to stiffen the hulls of the vessels being 
in several cases broken. This, perhaps not unnaturally, 
frightened some of the crews, who refused to proceed fur- 
ther, but with the remainder Mr. Moran pushed on to 
Queen Charlotte’s Sound, and at Shagway succeeded 
in getting some fresh hands. The flotilla thence 
proceeded along the south coast of Alaska, meeting with 
a violent storm on June 28 in the Shelikof Strait, which 
resulted in the stranding and loss of one of the vessels, 
her crew fortunately being saved. A second vessel was 
badly dam: » but was able to continue. From this 
part to St. Michael progress was very slow, as no risks 
were run, the fleet anchoring in safe harbours whenever 
the weather appeared threatening, but finally the goal of 
the expedition was reached on July 26, the journey of 
some = miles having thus occupied about a wien of 
months, 


The following figures, which are official, showing the 
water supply per head in a number of the principal towns 


of the kingdom, were published in last Monday’s Times, 
and are of much interest at the present moment : 
Gallons Gallons 
per Head. per Head. 

Grand Junction (London) 55} Croydon .. a aan ae 
Chelsea (London) .. .. 47 Manchester (average 27) 30 
Southwark and Vauxhall Halifax .. a ov ae 

(London) .. a .. 45 Swansea .. 28 
Brighton 3 .. 48  Blackburn.. . oe 25 
Plymouth -- 43 Bete)... wa a 
Hull .. es ns . 43 Bolton... a x. ae 
London (average) .. +» 41 Birmingham (average; .. 23 
Lambeth (London). . .. 40 Huddersfield .. oa ae 
West Middlesex(London) 39 Burnley 23 
Portsmouth .. oe .. * Oldham 22 
New River (London) 35} Cardiff .. 22 
Bradford .. oe 35 Sheffield .. ay 213 

eeds .. on oe 35 one ch pgataaa 173) 19 
East London (London) 344 Birkenhead “s ose 
Preston a a .. 34 Leicester .. ae “6 an 
Kent (London) : sit Wolverhampton .. Pe 
Liverpool .. 31 


* Reply marked confidential. 


It will be seen that three of the London companies head 
the list; not a single provincial town in England and 
Wales gives so large a supply. Only three towns give 
more than the — for all London, and only seven 
give more than the least generous of the London com- 

nies. The remaining 18, including all the largest— 

iverpool, Manchester, Birmingham, and Sheffield—give 
less, and some very much less. No fewer than 13 towns 
are at present putting up with less water than the East 
London restricted supply. Moreover, it is to be observed 
that in the manufacturing towns the amount required for 
trade purposes is much larger than in London. For in- 
stance, in East London the domestic supply is at present 
about 18 gallons per head, in Sheffield it is 12? gallons, 
and in Birmingham it is 13.95 gallons for ‘domestic, 
fire, and waste.” 








GrerMAN Coat-Mininc.—The production of coal in 
Prussia in the first quarter of this year was 21,816,581 
tons. The output for the second quarter of the year was 
20,858,551 tons, so that the os for the past 
half-year was 42,675,132 tons. @ corresponding pro- 
duction in the first quarter of 1897 was 20,571,481 tons, 
and in the second — 19,446,752 tons, making an 
aggregate of 40,018, tons. It will be seen accord- 
ingly, that the production increased in the first quarter of 
this year to the extent of 2,656,899 tons, or about 5 per 
cent. The output of the Breslau district in the first 
quarter of this year was 6,701,069 tons, and in the 
second quarter, 6,033,619 tons, making a total for the 
half-year of 12,734,688 tons. The corresponding pro- 
duction in the corresponding period of 1897 was: First 
quarter, 6,166,437 tons; second quarter, 5,524,450 
tons, making a total of 11,690,887 tons. The output 
of the Halle district continues unimportant ; it amounted 
in the first half of this year to 4 tons, as compared 
with 4899 tons in the corresponding period of 1897. The 
Klausthal district yielded 131,120 tons of coal in the first 
quarter of this year, and 140,254 tons in the second 
quarter, making an aggregate of 271,374 tons. The cor- 
responding production in the corresponding a of 
1897 was: First quarter, 127,853 tons ; second quarter, 
132,444 tons ; making a total of 260,297 tons. The Dort- 
mund district produced 12,229,413 tons in the first quarter 
of this year and 12,070,803 tons in the second quarter ; 
making a total of 24,300,216 tons. The corresponding 
production in the corresponding period of 1897 was: First 
quarter, 11,750,215 tons ; second quarter, 11,362,662 tons ; 
making a total of 23,112,877 tons. The Bonn district 
produced 2,752,526 tons of coal in the first quarter of this 
year and 2,611,782 tons in the second quarter; making a 
total of 5,634,308 tons. The corresponding production in 
the corresponding period of 1897 was; First quarter, 
2,524,382 tons ; second quarter, 2,424,891 tons: making a 
total of 4,948,273 tons. German coal-mining has made 
very great strides during the last 20 years, and one main 
reason for this has, no doubt, been the peace and security 
enjoyed by Germany, as a result of her increased political 





and military strength. 
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FOREIGN STATISTICS. 

To those who will take thought to read between 
the lines, there are no more interesting and instruc- 
tive publications than two Government Blue-Books, 
issued yearly, and which are made up of tables from 
cover to cover. There is not a page of explanatory 
matter throughout. The first of these is the 
‘* Statistical Abstract for the United Kingdom.” 
It can be bought for thirteenpence through any 
stationer, and never has knowledge been more 
cheaply sold. The second is somewhat more ex- 
pensive. It is the ‘‘ Statistical Abstract for the 
Principal and Other Foreign Countries,” and is 
sold for seventeenpence. By the aid of these two 
books, costing together half-a-crown, any one who 
can read English may gain a fair idea of the eco- 
nomic position of this country among the nations of 
the world. But to do so time and consideration 
are needed; the reader must think for himself, 
a condition which really seems somewhat diffi- 
cult of fulfilment in these days of hurry, frivolity, 
and minute subdivision of labour. The prin- 
cipal defect in these publications is that they 
are somewhat behind the present date. The 
last year treated of is 1896, and it is that year 
which will be dealt with in this article, unless 
mention is made to the contrary. In the case of 
the foreign figures a delay of two years is perhaps 
as near to the present as we can hope to come, but 
one would think that the Board of Trade—from 
which Department the books are issued —would be 
able to bring our home figures up to a closer date. 

The first Table in the Foreign Abstract, with 
which we now chiefly deal, gives the rate per thou- 
sand of births, deaths, and marriages ; a question 
of more importance to the welfare of a race than 
is often thought. Servia is the most prolific of the 
countries mentioned, having an average of 41.2 
births per 1000 of the population ; France comes 
last with only 22.5 per 1000. The United King- 
dom has an average of 29.2, which is below all other 
countries mentioned (neither the United States nor 
Russia is included in this Table) excepting France, 
Belgium, and Switzerland ; the two latter run- 
ning us very close, their average being 29. The 
figures for Sweden for 1896 are not to hand. The 
previous year the birth average was only 27.5 per 
1000; Hungary is prolific, her figure being 40.3, 
second on the list; the German Empire has 36.3, 
and Austria proper 37.9. The south-east of Europe 
seems to produce the largest families. If we turn 
to deaths we find another tale, and it seems as if 
Nature kept a watchful eye on the relative produc- 
tion of mankind, balancing one factor with another, 
although with a general steady increase. The 
death rate of the United Kingdom is 17.1 per 
1000; Norway and Sweden, 15.2 ; Denmark, 15.7 ; 
and Uruguay, 15.6 alone are ahead of us; but 
it may be a question whethera good many people 
do not pass away without a record being registered 
in some of the more sparsely populated and less 
settled. countries. Servia and Hungary, which 
head the list of births, also head the list of deaths, 
with records of 27 and 28.8 per 1000 respectively. 


+) | In fact, speaking generally, to those who wish to 


live long and do not desire to have a large family 
to support, the north-west of Europe appears to 
offer the most. inducements, Great Britain heading 
the list; for though the French have small families 


3) their death rate is high considering their advanced 


state of civilisation, the rate being 20 per 1000. 
These facts do not argue favourably for the great 
European Republic. The Table is interesting and 





one might moralise over it through many columns, 
but we must turn to matter more within our pro- 
vince. 

The next Table refers to ‘‘the number and 
tonnage of merchant vessels belonging to the re- 
spective countries.” In 1896 the United Kingdom 
possessed 12,274 sailing vessels, of 2,735,976 tons, 
and 8522 steam ships, of 6,284,306 tons, or a total 
tonnage of 9,020,282 tons. Of course, we are easily 
first ; in fact, the only three nations that show a 
total of over a million tons are the United States, 
with 4,703,880 tons, Norway with 1,566,558 tons, 
and Germany with 1,487,577 tons. But though 
Norway bulks high, the greater part of the tonnage 
is in sailing ships, there being but 351,799 tons of 
steam vessels ; while the United States have nearly 
half their tonnage in steam vessels, the exact figure 
being 2,307,208 steam-tons. The greater part of 
the United States vessels, both steam and sailing, 
are employed in the home trade, which, of course, 
is vigorously protected from competition through 
outside sources, there being but 844,954 tons en- 
gaged in foreign trade, as compared to 3,858,926 
tons in coastwise traffic. If we exclude the sailing 
tonnage the figures are still more striking in this 
respect, for 2,042,326 steam-tons were engaged in 
coasting voyages, as compared to 264,882 steam-tons 
that sailed oversea. Whether America will be able to 
build up a mercantile marine that will rival our own 
in the ports of the world, as is her great ambition, 
by using a strictly protected coastal traffic as a 
nursery for shipbuilding and shipowning, is a 
er upon which widely divergent views may 

e held. In this country we still regard protection 
as a heresy, although the views of many in England 
have been modified a good deal since we have dis- 
covered that Cobden was not the unerring prophet 
that his disciples maintained and that the British 
public believed. We have seen strongly protected 
industries grow up and flourish, not only in 
America but elsewhere, in a manner that freetraders 
would have pronounced impossible not long ago, 
and which they will hardly acknowledge now in face 
of accomplished facts. In justice to free trade it 
must, however, be pointed out that, though com- 
petition from Europe is non-existent in the coasting 
trade of America, the United States supply in 
themselves the bulk of the industry of a vast Con- 
tinent, so that the ditferent States of the Union are 
in effect a number of competing countries trading 
ona free trade basis. If we isolate the British 
Empire and the United States, each within 
their own borders, we find in America a free 
trade policy, whilst our colonies have adopted 
a protective policy even against the mother 
country. 

Whatever may be the respective merits of free 
trade and protection for fostering nascent indus- 
tries, it is evident that America has a great deal to 
do before she equals Great Britain as a ship-pro- 
ducing and ship-owning nation. The progress of 
the United States has, however, been steady for 
many years past. In 1886 the ‘‘ registered” steam 
tonnage, that is to say, the tonnage engaged in 
foreign trade, was 176,633. In 1887 it was prac- 
tically the same, in 1888 it was 183,398 tons, and 
since then it has gone on increasing until in 1896 the 
figure of 264,882 tons was reached. Stated in 
absolute figures a growth of about 88,000 tons is 
not much for 10 years’ work compared to our own 
large totals, but stated in percentages it is con- 
siderable. In 1886 our steam tonnage was 7,362,499, 
in 1896 it was, as stated, over 9 million tons. These 
figures are not comparable excepting on the basis 
of comparison of our unprotected industry, for 
while our coastwise traffic, which is inconsiderable, 
is included, that of America, which is the most im- 
portant, is excluded. There are also other modi- 
fying considerations, but these cannot be entered 
into here. 

Turning to Germany, our next most considerable 
rival in the shipping industry, we find the increase 
in steam tonnage very strongly marked. In 1886 
that country possessed 453,914 steam-tons of ship- 
ping; in 1896 the total had nearly doubled the 
figures 889,960 tons. Germany, it will be seen, 
has a much larger fleet of mercantile steamers open 
to competition than the United States, but if 
we add the American absolutely protected coast 
trade, the German total falls into comparative in- 
significance. How far the German bounties should 
be taken to balance the American protection is a 
question that might be discussed with advantage 
did space permit. As a matter that interests our- 
selves, we see State-fostered German steamship 
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owning increasing at a rapid rate: and to judge by 
the signs of the time, it is likely to increase at a 
greater rate in the immediate future. In another 
country, where the policy of State aid to the ship- 
ping industry has been a leading feature in the poli- 
tical and economic programme we find less advance. 
In 1886 France had half a million tons of steam ship- 
ping, and in 1896 she had, roundly, but 3000 tons 
more; only theincrease of one moderate-sized steamer 
to show for ten years’ work. Moreover, on the total 
of steam and sailing tonnage we find a considerable 
decline over the same period, for whereas the sail- 
ing tonnage of France was close on half-a-million 
tons in 1886, it was over 100,000 tons less in 1896. 
On the whole, then, the shipowning industry 
appears to be on the decline in France. The figures 
given require a correction the value of which we 
are not able to give, for while the Germans take 
4 tons as the lowest unit, and the Americans 5 tons, 
France counts in her returns no vessels under 50 
tons. How far this would modify the conclusions 
to be drawn we cannot say. Our other great naval 
rival, Russia, has a comparatively unimportant 
mercantile marine, not much over half-a-million 
tons (577,207), steam and sailing, of which 240,957 
tons is steam. If we put the latter figure as a per- 
centage of increase, however, we find a striking 
result, for in 1886 Russia had but 85,705 tons of 
steam shipping. Only two other countries in the 
Table show results amounting to over half-a-million 
tons of shipping owned, though Sweden comes 
very near with 496,819 tons. These two are Italy 
and Spain. The former had 765,281 tons, of 
which 237,727 tons were steam, whilst Spain had 
756,305, of which 564,459 tons were in steam 
vessels. Both these countries show a notable in- 
crease during the last ten years in the steam 
tonnage. 

+ If we compare the nations’ shipping by their total 
foreign trade, we find some curious reversals. The 
United Kingdom carries by far the larger proportion 
of her exports andimports. Thus, in 1896, British 
ships entering our ports amounted to 30 million 
tons (we omit the odd thousands), as against 12 
million tons of foreign vessels: whilst the clear- 
ances amounted to 31 million tons of British ships 
and 11 million tons of foreign vessels. On the 
other hand, the United States had about 3} million 
tons of American ships entered, as against about 
13} million tons of ships sailing under other flags, 
and of ships cleared there were, roughly, 3} million 
American tons as against 14 million foreign tons. 
With Germany the figures more nearly balance, 
though there is here a substantial preponderance in 
favour of alien ships, to the extent of 5 million 
tons of the former as against nearly 7 million tons 
of the latter for ships entered and cleared re- 
spectively. 

Russia has a small proportion of her imports 
and exports carried on native bottoms, the ratio 
so transported being roughly about one-tenth of 
the whole. The United States had entered about 
3% million tons of her own shipping as against 13? 
million tons of foreign shipping, whilst the clear- 
ances from her ports were 3} million tons native 
and 14 million tons foreign vessels. 

Native vessels entered French ports to the extent 
of 4} million tons as against 10} millions of foreign 
tonnage, whilst the clearances were nearly 5 mil- 
lion native as against 10} million foreign tons. 
Spain again comes nearer to an equality, her en- 
trances and clearances being respectively as about 
a million tons of foreign shipping in excess of 
native shipping, the figures being about 6} million 
to 74 million tons for the inward and outward 
sailing ships respectively. Italy has only about 
a third of her ships entering and leaving under the 
national colours, and Belgium a fifth. Norway, 
Denmark, and Austria are the only three countries 
in the list, besides the United Kingdom, that have 
more native than foreign shipping entering and 
leaving their ports. It shculd be stated that the 
above figures, which are given in the rough, include 
vessels in ballast. 

We reserve for another article a consideration of 
other features in this comprehensive return. 








ENGINE FAILURES. 

Mr. Micnaet Lonerincer’s last report to the 
Engine, Boiler, and Employers’ Liability Insurance 
Company, Limited, contains, as his reports in- 
variably do, much important information as to the 
pathology of steam engines and boilers, and is 
he company’s record of 


well worthy of study. 


accidents for the last 12 months is below the 
average, but the gain in this direction is offset. by 
the greater gravity of those that did occur. Several 
factors contribute to this result. The continuous 
improvement in knowledge of design, and in per- 
fection of workmanship, naturally tend to diminish 
the frequency of accidents, though defects in these 
two matters are still responsible for 36 per cent. of 
the total breakdowns occurring. Of the remainder 
25 per cent. arose from the negligence of owners 
or attendants, thus making the human element re- 
sponsible for 61 per cent. of the total accidents 
arising. 

To offset the gain due to the better design and 
workmanship put into modern engines, we have a 
greater cost of repairs when necessary owing to 
the large size of the parts in use, and the expen- 
sive workmanship put into them. Perhaps some 
of this increase in the repair bill should also be 
credited to the higher speeds now adopted. At 
one extreme we have a beam pumping engine 
making 8 to 16 strokes a minute, and at the other 
an inclosed electric light engine running at perhaps 
450 revolutions per minute. In a former case a 
small break can be seen and attended to before it 
becomes serious, whilst if anything goes in the 
latter case there may be a general wreck before the 
attendant has a chance to find out that anything is 
wrong. In fact, the precautions necessary to enable 
engines to run successfully at such speecs were not 
learnt without many breakdowns, which acted as 
danger posts to warn designers of what it was 
necessary to avoid, and though the ability to do 
this work is now by no means rare, it was only 
acquired at the expense of many anxious years of 
experience on the part of the pioneers who broke 
the way for the rest. 

The following list shows the nature of the acci- 
dents which have occurred to the engines under 
Mr. Longridge’s supervision during the past year 
and during the previous 15 years. 











Numbers. 
| 
» | During 
—- — Previous | Total. 
“* 115 Years. 
Valves and valve gear .. 28 395 423 
Spur gearing ue 18 390 408 
Air-pump motions oe a te 232 251 
Air pump buckets and valves iat 3 185 183 
Columns, entablatures, bedplates, 
and pedestals .. <> ‘is cs 10 164 174 
Bolts, screws, gibs, and cotters 4 141 145 
Parallel motions, links, and guides. . 3 119 122 
Main shafts aa és a. . 8 109 117 
Cylinders, valve chests, and covers..) 15 | 68 83 
Pistons ee ee 3 | 65 58 
Governor gear .. ss 9 50 59 
Piston-rod crossheads .. 5 46 51 
Piston-rods oe Ee 5 | 42 47 
Flywheels .. on as | 44 45 
Air pumps and condensers ‘ )] a 42 
Connecting-rods . . es 7 37 34 
Cranks oy of 1 32 33 
Crankpins.. 5 25 30 
Gudgeons in beams 1 | 2t 25 
Beams and side levers .. as 3 18 21 
Total wrecks, cause unknown on | 6 6 
Second motion shafts .. ie es - 3 3 
Main driving ropes and belts .. as | 2 8 
154 | 2214 2368 








It will be noted that breakages of cylinders, 
valve chests, and covers are relatively more 
numerous than in previous years. This is mainly 
due to the recent increase of steam pressures, and 
the inadequacy of the flat surfaces used to resist 
them. A number of the condenser failures are 
also due to the use of flat surfaces of insufficient 
strength. As shown by Mr. Longridge’s experiments 
recorded in his report last year, many condensers 
made in one with a horizontal air pump are exposed 
to very considerable pressures, due in part to con- 
tracted valve openings and to the inertia of the 
water pumped. This year’s experience confirms 
the necessity of having ample strength in the flat 
sides of condensers of this type. 

As regards the flat surfaces exposed to high 
steam pressures, it may be stated that calculation 
is in such cases often only a very imperfect 
guide. The complete theory of the strength of 
such surfaces is so complicated as to make it 
impracticable to apply it in its entirety, particu- 
larly when stiffening ribs are used. There can be 
little doubt that in many instances these latter 
are in themselves a source of weakness, par- 
ticularly when a plate is exposed to wide ranges of 
pressure. With a steady load they are not likely 
to do any harm, apart from the possibility of con- 





traction strains in the casting. When, however, 





the load is a variable or alternating one, stiffening 
ribs should be used with caution, as otherwise they 
may actually diminish the elastic strength of the 
plate. As a guide, to be used, of course, with judg. 
ment, Mr. Longridge proposes that flat surfaces 
should have a thickness given by the expression 


2 B \s 
40 ¢? (1 - ( L) ) 
Ss 
t being the thickness in sixteenths of an inch, and 
B and L the length and breadth of the plate in 
inches. 

An instance of how a comparatively trifling omis- 
sion on the designer’s part may cause a general 
wreck is well illustrated by one of the accidents 
reported by Mr. Longridge. The small nut at the 
back of the lever on a Corliss valve spindle securing 
the pin to which the dashpot rod was fastened, 
dropped off. As a result the valve failed to close 
when released by the governor. The speed rapidly 
increased, and before the engine-driver could shut 
off steam the flywheel burst, wrecking the engine- 
house, and doing other damage. 

A very important part of the work of Mr. Long- 
ridge’s company is the inspection of boilers, but it 
would seem that their reports thereon are not 
always received in a friendly spirit by the owners. 
Many of these boilers are bought second-hand from 
brokers, and after the transaction is concluded the 
purchaser thinks it well to have the boiler examined. 
In one case the inspector found that the shell of the 
vertical boiler below the mudholes was as thin as 
tinplate, and even perforated in parts, the openings 
being stopped by cement. On appeal the brokers’ 
foreman argued that ‘‘ there was very little pressure 
at this part of the boiler,” and recommended more 
cement. In another case the purchase was effected 
subject to the boiler being approved by the com- 
pany. On examination the boiler was found to be 
corroded through, and to the great disgust and 
indignation of the vendor the buyer refused accord- 
ingly to complete the purchase, in spite of offers 
from the former ‘‘to guarantee the boiler against 
anything.” 

During the year Mr. Longridge has made a 
number of experiments on the strength of boiler 
flues, which are of importance in showing the 
loss of strength which may arise from even a slight 
departure from the circular form. The flue tested 
was 18 ft. 6 in. long and about 33 in. in diameter. 
It was built up of six rings of 3-in. iron plates, lap- 
jointed and single-riveted. Careful measurement 
showed it to be about 2 in. oval. Under pressure 
it showed signs of collapse at 110 lb. per square 
inch. On releasing the pressure the flue was found 
to be now 1,5, oval, and on again testing collapse 
commenced at 60 lb. per square inch. From 
further tests on another flue the conclusion was 
reached that if perfectly circular the collapsing 
pressure of the flue would have been 180 Ib. per 
square inch. 





Working pressure (lb. per sq. in.) = 





THE CYCLE TRADE IN THE FAR EAST 

THE cycle industry has become a very important 
department of engineering, and seems capable of 
great extension, not only at home, but also in 
the foreign markets. The Chinese are in the habit 
of travelling to a large extent in wheelbarrows, 
which are able to go along roads on which carts and 
other conveyances are impossible. If they would 
only improve their roads, it is probable that the 
use of the cycle might become very common, and 
the demand from the immense population of the 
country would give a great impetus to the trade; 
for we may assume that it would take the Chinese 
a long time before they were able to compete 
with foreign makers in the quality and consequent 
durability of their machines. Prices are, however, 
at present too high to allow a large extension of 
foreign-made cycles, but the competition which is 
going on is rapidly reducing them, and no doubt 
before long they will find a fair level. 

The American Consul-General at Shanghai, in a 
recent report to his Government, states that the 
trade in bicycles in China increased very much 
during last year, and gives promise of consider- 
able expansion in the near future, as the habit of 
cycling is becoming almost universal among 
foreigners. He says that society in China is 
dominated by the English, who claim that no 
man or woman can hope to endure the climate 
unless they devote a considerable part of each and 





every day, in whatever weather, to outdoor exercises 
and sport. Horseback riding has been universal 
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among those who can afford that luxury ; others take 
long walks daily. The bicycle appeals to all—rich, 
middle-class, and poor—and all classes are using it. 
The city of Shanghai is perfectly flat, and some of 
the roads in and around the settlements are good. 
Each nationality has generally bought machines 
made in their own home country, aud at first the 
English bicycle predominated; but now it is said 
the American wheels have the larger sale. Retail 
prices follow very closely those in England and 
America, a bicycle selling for 201. in America being 
sold in China for about 211. 10s. There has been a 
large drop in prices recently, with a consequent in- 
crease in the number of buyers, and the probability 
of large sales lies in the direction of low-grade cheap 
machines. 

No cycles are made in China, and in the 
present conditions of the roads the cycle trade 
cannot grow to any extent outside the foreign 
settlements, for only on roads built by foreigners 
around the larger settlements is cycling possible. 
Few Chinese have yet taken to the wheel, as their 
style of dress is not adapted to exercise. Some of 
the younger men who ride, either leave off their 
outer garment temporarily or turn it up and fasten 
it at the waistband. They ought to recognise, as 
the Japanese did, that if Western habits and methods 
of work are to be adopted by them, they must also 
follow the fashion of Western clothes, or a modifi- 
cation of it. 

Bicycles are now being kept by firms in every 
other kind of business, and are being advertised 
and pushed more than ever before. Circulars sent 
should be in English, giving the exact net price, 
with all discounts for cash on draft with the bill 
of lading. The Consul says that there are several 
features peculiar to the market which must be 
taken into account in manufacturing goods for 
China. It is not believed that wood rims will last 
in the damp climate. Whatever may be the facts, 
the prejudice is in favour of steel rims. For the 
same reason it is not advisable, in making cycles 
for Shanghai, for many of the parts to be bright, for 
any part that can rust will rust. In executing 
orders for Shanghai, great care should be taken to 
send exactly what is ordered. The retail merchant 
knows and caters to the popular prejudices. Should 
his order not be exactly or fully executed, the time 
is so long by mail that the sale would be lost by 
the delay in writing to get the order amended. 
The cost of cabling is such that telegraphic orders 
are impossible. 

In Korea, cycles are also becoming common, 
chiefly among the foreign settlers: The natives, 
however, are gradually taking to them, and it isstated 
that two ex-cabinet ministers of Korea now ride 
bicycles. The streets of Sdul are excellent; the 
country roads seem pretty bad at first, but when 
one becomes accustomed to riding the narrow 
footpaths upon the dykes, the whole country opens 
up asa field of cycling. There are no fences, and 
these paths run everywhere. The missionaries 
nearly all use bicycles in making trips through the 
country. One of the great drawbacks to riding is 
the absence of repair shops, so that each rider has 
to carry a good assortment of supplies. Nearly all 
the cycles used in Korea are made in the United 
States, and Japan comes next in the amount of its 
imports in this department. Very few English or 
French bicycles are used. A German firm which 
has been handling American cycles without 
success, owing to the high price at which they 
were purchased, is about to introduce a German 
article. 

According to the consular reports from Japan, 
the use of bicycles in that country is largely 
restricted to resident foreigners owing to their 
cost, although they are being slowly adopted by 
Japanese. From a cyclist’s point of view, the 
roads are fairly good, except in and after wet 
weather, when in many localities they are almost 
impassible. Two or three small shops in Japan 
turn out an inferior imitation of foreign cycles, 
but the principal supply is obtained from the 
United States and England. The retail prices are 
much the same as in the United States. The Con- 
sul believes that there is a demand for a cheaper 
machine, and a considerable reduction in price would 
enable the Japanese to purchase them. In his 
opinion the reason for their slow adoption is in the 
fact that the prices asked are almost prohibitive to 
the middle classes. It is quite evident that there 
isa large potential market for cycles in the Far 
East, and it is for the English makers to meet the 
required conditions, and claim their fair share of it. 








NEW ZEALAND RAILWAYS, 


ALTHOUGH continuing to yield a fair return on 
the capital expended, the New Zealand State Rail- 
ways would unquestionably do much better by the 
expenditure of a little cash on very necessary im- 
provements. In two years only 41 miles have been 
added to the length of railway in the colony, and in 
10 years the increase has only been 303 miles. 
The total length now, 2055 miles, equals one mile 
to every 356 of the population, which is not quite 
so satisfactory as in other Australian colonies, if we 
except New South Wales, where the population is 
fairly large and concentrated, but nevertheless it may 
meet requirements. What is wanted more perhaps is 
an improvement in the existing permanent way and 
rolling stock. The cost of maintenance is increas- 
ing somewhat alarmingly. In 1894-5 it was 138.571. 
per mile of road, in the following year it went up 
to 141.45/., then to 149.771., and now for the 
past year, ending in March last, the cost is 
160.531., which is out of all proportion to 
the ordinary requirements of a road, one- 
half of which is little more than 20 years old. 
The sudden increase, too, is significant, and is 
blamed on ‘‘the increasing age of the lines, and 
the less generous expenditure of the past.” The 
expenditure itself suggests that the lines are not 
now being starved for the creation of a more or 
less fictitious surplus. The relaying ought to be 
vigorously pursued at the present time in view 
especially of the cheapness of rails. Again, there 
are 273 locomotives in use; and we find that 
within the one year 223 have passed through the 
shops for repairs, It is true that in several cases 
these were only repainted; but 35 engines had 
to be thoroughly overhauled, 75 had heavy re- 
pairs, and yet only four new locomotives have been 
added to the stock in three years. This large 
number of repairs, in view of the fact that the speed 
is only 20 miles per hour—-in one case it reaches 
30 miles—clearly suggests that the repair bill is un- 
duly heavy, and that new stock is badly required. 

This point the Minister for Railways strongly 
urges ; but legislators, take a short-sighted view 
of profits and fail to realise the requirements 
of the future. During the past three years, for in- 
stance, the number of passengers has increased 
20 per cent. ; the number of season tickets, 70 per 
cent. ; parcels, 20 per cent. ; sheep, 55 per cent. ; 
chaff, lime, &c., 108 per cent. ; timber, 57 per 
cent. ; grain, 10 per cent. ; merchandise, 23 per 
cent. ; minerals, 22 per cent. ; and the total ton- 
nage, 23 per cent. It is gratifying to note, too, 
that notwithstanding reduced rates and fares, the 
revenue has increased by 194 per cent. Although 
the rolling stock was not by any means in excess of 
the requirements three years ago, there has been 
practically no increase. Had there been an addition 
of 20 per cent.—-equal to the increment on traffic, 54 
locomotives would have been ordered instead of 
four, 100 passenger cars would have been built 
instead of 45, and 1653 goods wagons instead of 
504. So with other types of rolling stock, and thus 
it is estimated that 291,207/. worth of engines, cars, 
&c., should have been ordered, and have not. 

Again, a system of interlocking points and signals 
—an essential to safety—is only now being de- 
signed ; but as yet the 50001. required for the first 
instalment of the work has not been voted. ‘‘I 
cannot too strongly urge the absolute necessity for 
fitting the engines and rolling stock with an auto- 
matic continuous brake ; the risks that are daily run, 
especially on the linesof railway with heavygradients, 
should not be permitted to continue.” ‘‘ Additional 
telegraphs and telephones, to cost during the year 
3000/., are also required.” ‘‘ With the existing plant 
it is quite impossible to give reasonable satisfac- 
tion to the users of the railway.” These quo- 
tations from the report of the Minister for Rail- 
ways—the Hon. A. J. Cadman—should not be for- 
gotten when Government ownership of railways is 
advocated. It is all very well to know that New 
Zealand realises 3.24 per cent. on her railways, a 
return which exceeds that of any of the other colonies, 
excepting New South Wales, where it is 3.79 per 
cent., while the rate is 2.74 per cent. in Victoria, 
2.86 per cent. in Queensland, 2.98 per cent. in 
South Australia, and 1.15 per cent. in Tasmania ; 
but it is only safe financing when adequate provi- 
sion is made either out of revenue or capital, pre- 
ferably the former, for renewals and additions to 
permanent way and stock. 

We do not blame the management; it is only 
natural that they should take credit for the in- 








creased prosperity, notwithstanding heavy charges 
for maintenance; and, moreover, the increased 
traffic is largely the result of their policy of con- 
cessions. Thus, for instance, reductions in fares, 
and in freight rates, especially for frozen meat, 
the great staple of the colony, involves, on 
the basis of existing traffic, a reduction in 
revenue of 12,000/. per annum, but the expan- 
sion in business largely compensates for this. 
In several instances the set-back of three 
years ago, consequent on the state of finances in 
the colonies, is almost recovered. The tonnage 
carried—2,518,367—is half a million tons more 
than it was two years ago; half a million more 
cattle, sheep, &c., have been carried, half a mil- 
lion more passengers have used the lines, and the re- 
venue has increased by 192,0001. to 1,376,0081.- The 
increase in one year is about 90,0001. The expenses, 
however, have gone up in greater ratio, and now 
equal 62.30 per cent. of the revenue, as against 
61.35 last year, but three years ago it was 63.62 per 
cent. All other things being equal, this is per- 
haps not excessive, although in New South Wales, 
where the conditions are specially satisfactory now, 
the proportion for expenses is only 53.11 per cent. ; 
but, as we have shown, if the management get a fair 
chance, more satisfactory results will yet be realised. 
This will only be by a vigorous policy of reform, 
as in New South Wales. 

In the past year 156,7311. was spent out of 
revenue—72, L09/. for a new locomotive, and for 
wagons, tarpaulins, compressed gas lighting, and 
other plant. Eighty miles of 40-lb. road have been 
relaid with 53-lb. and 58-lb. rails, and 4 miles of 
30-lb. road with 40-lb. rails. But still more must 
be done in the future, even at the expense of 
revenue and the return on capital which the 
politician is so anxious to see in connection with 
State schemes. As for the ordinary expenditure 
the train mileage was increased by 74 per cent., 
while the gross revenue increased by 6$ per cent. ; 
the locomotive mileage bore a proportion of 
1.3 to 1 of the train. mileage, but, as we have said 
already, the speeds were very low. The working 
expenses on account of locomotive power have in- 
creased from 190,543]. in 1896-97 to 209,289]. in 
1897-98, an increase of 18,746/., and 10 per cent., 
while the locomotive mileage increased by 8} per 
cent. Of the above amount 43351. has been 
spent on new locomotive work, which is being 
carried out in the New Zealand railway work- 
shops, the building of two locomotives, and the 
conversion of nine small engines into locomotives 
of greater power, to cope with the expanding traffic. 
The cost per train-mile for locomotive charges 
has increased from 13.41d. in 1896-97 to 13.70d. 
in 1897-8, which is accounted for by increased 
loads and speed, heavy character of repairs due to 
insufticient number of engines, and work in con- 
nection with replacing old engines with new. 
Car and wagon repairs cost about the same as the 
previous year, viz., 65,3441. for 1897-8, and 65,8251. 
for 1896-7. The conversion of old-type passenger 
cars and brake vans to modern bogie rolling stock 
has been steadily carried on. New standard draw- 
gear is being fitted to the old rolling stock, and 117 
new tarpaulins have been added ; 3928/. on account 
of this work has been charged to working expenses. 
The cost of maintenance of way has advanced from 
301,9811. in 1896-7 to 327,987/. in 1897-8, an in- 
crease of 26,006I., largely due to the heavy main- 
tenance charges on the Wellington-Napier-New 
Plymouth section. 

The revenue per train-mile was 7s. 6d. against 
7s. 6$d., and the expenses 4s. 8d. against 4s. 7}d., so 
that the net earnings are 33.89d. per train-mile, 
which also is very satisfactory, comparing with 
41.75d. in New South Wales, 27.36d. in Victoria, 
and 31.95d. in Western Australia according to 
the most recent returns. Altogether the railway 
officials in New Zealand are to be commended for 
their management, and we hope that they will 
secure that liberal financial support from the Legis- 
lature which is necessary for the development of 
traffic. Their policy is a wise one and ought to be 
extended. 





THE IRON ORE OF NORTHERN 
SWEDEN. 
(Continued from page 323.) 

In the map we publish in Fig. 1 on the next 
page is shown the position of the iron ore deposits 
situated at Gellivare, or, to speak accurately, at 
Malmberget, which is 4 or 5 miles distant from the 
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town of Gellivare in a north-easterly direction. 
The State railway extends from Stockholm to 
Gellivare, and there stops, there being no main 
line, properly so called, north of this point. The 
iron ore deposits of Kiirunavaara and Luossavaara 
are approximately 65 miles north of Gellivare, being 
situated 2 deg. 10 min. east of Stockholm and at 
about 67 deg. 50 min. north latitude. The indus- 
trial working of the two more northern iron ore 


graphs. The former shows the open cast of the 
Johan Mine, the mineral obtained from which is 
high in phosphorus, going up to 3 per cent. The 
second engraving, Fig. 3, illustrates the Fredrika 
Mine, and is interesting as showing the tunnels at 
| different levels by means of which the ore is brought 
from the open pit and through the mountain side 
to the incline by which it is conveyed to the rail- 


ing at Malmberget, and are taken from photo- | 





working was begun in November, 1893, when 
the railroad was completed from Malmberget 
Station. Although the workings, which are 
situated high on the mountain, enable the ore 
to be brought down inclines, the mine furthest to 
the west, the Hertigen, is now sunk to the level of 
the railway, and other mines are approaching this 
level. The consequence is that it will be necessary 
to lift the ore, and three shafts have been com- 











mountains depends on the construction of the rail- | way below. 


coast. The construction of this railway has been | workings. 


Although the northern terminus of 
way totheir vicinity ; and so far as British interests | the main State line to Stockholm is at Gellivare, 
are chiefly concerned, a further extension of the | the railway is carried as far as Malmberget, and 
same line to the Ofoten Fjord on the Norwegian|there are also lines of railway connecting the 


menced in the hanging stone. These shafts have 
now been sunk to a depth of 50 metres below the 
railway, and workings have been commenced in the 
ore to that depth in order that underground mining 
may be taken in hand next spring. 
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determined upon by the Svedish and Norwegian 
Governments respectively, but it will probably be 
four or five years before the work is completed. | which the principal are at the western end, form- 
The projected railway is shown on the map. The/ing a mountain cone, the top of which is 617 
present port of shipment for Gellivare ore—Lulea, | metres above sea-level. The mountain is very 
at the head of the Gulf of Bothnia—is also shown. | steep on the north, but on the south it descends 
We may here repeat that the latter port is closed | more gradually, being divided into several terraces. 
by ice six months, on an average, during each year, |On these heights the veins of ore stretch mostly 
whilst Victoria Haven, on the Ofoten Fjord, which from east to west, and occurring at different ore 
is the Norwegian port that is to be, is open all the | levels, and in several parallel veins, they fall 
year round, owing to the action of the Gulf Stream, | mostly to the south, varying from 40 deg. up 
which, as is well known, exercises an important to 80 deg. from a horizontal plane. In a former 
climatic influence on Western Norway. jissue, in describing our visit to the workings, 

Our illustrations, Figs. 2 and 3, on page 362,/we gave the names of the principal of these, 


From a topographical point of view, the Malm- 
berget deposits are divided into five parts, of 


give characteristic views of the method of work-'and their leading characteristics. The present | 











It would be interesting but hardly within our 


| province to describe at length the long journey 


made hy the members of the Iron and Steel 
Institute, who constituted the party of visitors, 
from Gellivare to Kiirunavaara and Luossavaara. 
It comprised a long drive of about 40 miles through 
the virgin forest for the most part, but broken in 
places by stretches of level land, which were chiefly 
peat bogs or grassy swamps. Several large lakes 
were passed, as, indeed, seems to be the case which- 
ever way one travels in Sweden, and the monotony 
of the virgin forest of fir and birch was broken in 
places by views of precipitous rocky hills. We left 
Gellivare on the morning of August 16 at 7 o'clock, 
and reached the Kalix River after a journey of 
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close upon 12 hours. Even at this time of the | within walking distance of the iron mountains. At 


ear the days are long in these northern | half-past seven in the evening we reached the land- 
iatitudes ; so that, finding a flotilla of boats | ing place, and at three minutes past eleven at night 
waiting for us, we were soon afloat. The were welcomed to Kiirunavaara by Professor Lund- 
river here is about as wide as the Thamesat London bohm, who was engaged in making researches for 
Bridge, and in parts is extremely swift, being | the Swedish Government. : 

proken by rapids that would appear, to those} The next three days were spent exploring the 
unacquainted with the skill of the Finnish boatmen, two ore mountains, and much information was 
quite impassable. Our course was upstream, and | gleaned both by observation and from details 
rapid after rapid was passed by poling, or by | supplied by Professor Lundbohm and his assistants. 
tracking when there was any semblance of a shore | Unfortunately for the completeness of our narra- 
to afford foothold for the tower. There were 12 tive, Professor Lundbohm himself had prepared an 
boats in all, six for the party and six more to carry | exhaustive account of the ore deposits of Kiiruna- 
provisions and the camp; for we were about to | vaara and Luossavaara, which was subsequently 
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penetrate beyond the confines of ordinary civilisa- | presented at the Stockholm meeting of the Insti- 
tion. These boats are about 30 long and 4 ft. 6 in. | tute, and which we printed in full in our last issue. 
wide. They are manned by three men, the two|It would be impossible to enter into a technical 
passengers being seated amidships. When the water | description of the deposits without repeating the 
is slack, or in coming downstream, two men | facts contained in the Professor's complete and ad- 
row, or rather double scull, the third in the stern | mirable memoir, which we have so recently 
steering with a paddle. In ascending the rapids, | printed, and we, therefore, refer our readers for 
all three use their poles, and the manner in which | full details to our last issue. 


they will force the boat up a shoot of water, pour- 
ing down between the huge granite boulders which | 
encumber the bed of the river, is little less than | 
marvellous. All that evening the Finns rowed, | 
towed, or poled up the river until at about 11 | 
o'clock, when, with the flush of sunset still in the | 
west, we arrived at a small log-built house placed | 
at the end of a long still reach of the river. Here | 
were our quarters for what was left of the night. 
At 4 o'clock next morning we were out again 


for the long water journey which was to bring us | 








On the present page we give in Fig. 4 an illus- 
tration of the ore deposits, prepared from a 
photograph taken on the summit of Kiiruna- 
vaara. It gives an excellent idea of the moun- 
tain as seen from a point of view look- 
ing towards the north from the summit of a 
peak named Landshofdingen. In Fig. 5 is shown, 
by the shaded portion, the actual ore deposit ; the 
contour of the mountain, as shown in the engray- 
ing, being reproduced by lines in Fig. 5. 
of this ‘‘ key 





By aid 
’ the peaks can be identified by their 





names ; Luossavaara being in the middle distance. 
Naturally, owing to perspective, the ore deposit of 
the latter mountain appears of very small propor- 
tions compared to what it is naturally, or to what 
it would appear were the key simply diagramatic. 
Standing on the mountain at the spot from 
whence the photograph was taken, the deposit 
can be fairly well traced, whilst samples of ore 
can be chipped off at points along the line of out- 
crop to any extent. The party ascended this bare 
and generally bleak Lapland mountain—situated far 
north of the most northerly cape of Iceland, and 
many miles within the Arctic circle—under a 
blazing sun that made them glad of attendant 
Finns to carry their coats, whilst veils were needed 
to guard against the onslaught of myriads of mos- 
quitos that thirsted for blood in every hollow or 
sheltered spot. The site of the diamond borings 
described in Professor Lundbohm’s paper was 
visited, a core being drilled and brought to the 
surface whilst the visitors waited. In the evening 
the party returned to the Professor’s quarters, to 
be entertained by him with a dinner such as surely 
never before was eaten in these latitudes. It is 
not our custom to describe the social aspects of 
scientific excursions ; and only those who have ex- 
perienced Scandinavian hospitality can imagine the 
length, breadth, and depth of that memorable 
banquet, served in a room of rough-hewn logs, but 
which was worthy of a palace. 

The journey back to Gellivare was made in the 
same manner as the outward trip, by road and 
river, without mishap or untoward incident of any 
kind. Never before had so difficult an excursion 
been more ably planned and executed, the carrying 
out ofall the details reflecting the highest credit on 
the genius for organisation possessed by Mr. 
Broms and by his lieutenant, Mr. Loom. 

With the return to Gellivare the excursion was, 
however, not at an end, as, to complete the pro- 
gramme, a visit had to be paid to the company’s 
shipping dépét and ore stores at Lulea, and to the 
magnetic separating plant and factory for the manu- 
facture of fertilisers from apatite, situated at that 
port. A description of this we defer to another 
issue. 

(To be continued.) 








NOTES. 
RETURN OF SHIPWRECKS. 

Tue return of wrecks and ship losses from all 
causes for the first quarter of the year just issued 
by Lloyd’s has a total which is in excess of the 
average total for several preceding quarters, and 
that, too, notwithstanding that the tonnage of 
vessels which have been broken up or condemned, 
and thus met their end through natural causes, is 
much less than in recent quarters. The total 
for the quarter is 285 vessels of 206,878 tons, 
while last year the average was 261 vessels of 
181,700 tons, and in 1896 263 vessels of 184,400 
tons: Moreover, only 45 vessels of 34,888 tons 
are recorded as broken up, &c., while the 
average per quarter last year was 57 vessels 
of 43,000 tons, and in 1896 fifty-nine vessels of 
46,500 tons, so that the tendency to run old 
ships, although expensive in coal consumption and 
repair, still continues with the high rates of 
freight. Few quarters in recent years have such 
a long list of shipwrecks, but ap v9 Britain does 
not appear for any higher rate of loss, the number 
of British ships lost being 64 of 80,271 tons, equal 
to 0.65 per cent. of the tonnage owned; but the 
number of British ships broken up is less than usual. 
France, Germany, Italy, and Norway have high 
rates of loss for their sailing craft, about three times 
the British rate; but for both steam and sailing 
craft the Dutch have the highest, 1.70 per cent. of 
the tonnage owned, France and Austria-Hungary 
come next with 1.38 per cent. ; Norway, 1.29 per 
cent. ; British colonies, 0.99 per cent. ; Italy, 0.97 per 
cent.; Germany, 0.90 per cent.; United States, 0.71 
per cent.; Sweden, 0.63 per cent.; Spain, 0.44 
per cent. ; Russia, 0.42 per cent. ; 
0.32 per cent. Wrecks are responsible for one-half 
of the losses, the total being 151 vessels of 103,401 
tons, and it is a remarkable fact that 30 vessels of 
27,699 tons of shipping are reported missing—more 
than half, too, were steamers. This is nearly 
double the average, and is the more regrettable as 
it is the saddest of all fates, involving, as it does, 
great loss of life. There has been rather fewer 
collisions than usual—17 vessels of 13,318 tons, 
three-fourths being steamers. Twenty-four vessels 


and Denmark, 
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of 14,363 tons were abandoned at sea, one-third 
being steamers, four vessels of 4164 tons were 
burned, 12 vessels of 7791 tons were foundered, 
and two vessels of 1254 tons were lost. 


H.M.S. ** PowEerFvt.” 

An engineering correspondent in China sends us 
some details as to the steaming of H.M.S. Power- 
ful, which are specially interesting, in view of the 
large volume of criticism indulged in by many 
whose confidence has been in inverse ratio to their 
facts. Our correspondent confirms what we have 
stated all along, that the difficulties experienced 
on the voyage to China were entirely due to 
the main and crankpin bearings, and that these 
have all been overcome. Many trials at 
various speeds and power have since been run 
and have been got through up to the date of the 
despatch of the letter with complete success, On 
July 29 the vessel completed a 24-hours’ fast run, 
accomplishing a distance of 472 miles, which gives 
a mean speed of nearly 20 knots. Considering 
that this had to be done in a tropical tempera- 
ture, and with the ordinary coal picked up on 
the station, this was not bad. For a part of 
the 24 hours the engines were run at over 22,000 
indicated horse-power, and this was considered 
enough until the bunkers were replenished with fuel, 
as the vessel had had various runs before this 
24-hours’ spin. The subsequent run from Wei- 
hai-Wei to Yokohama—a distance of 1200 miles—- 
was done under easy steaming in 664 hours. ‘‘The 
engines have worked well; there was no cause for 
any uneasiness of any kind, and they required very 
little water.” There has been no trouble of any 
consequence with the boilers, but to prevent any 
magnifying of the troubles suggested, we may 
mention them, although under ordinary conditions 
they would be unworthy of notice. A few of the 
downcomer tubes have corroded at the top and 
bottom of the screwed joints, and these were easily 
replaced by spare tubes. One or two tubes of the 
48 boilers were found to be laminated and were 


well-fed and vigorous mechanic to work these long 
hours at top pressure. It has, however, to be 
remembered that the American workman gets his 
breakfast before he starts, and has only one break 
in the day’s work. Moreover, every device is adopted 
to ease his labours. Machines are designed with 
a view to his convenience, automatic appliances are 
adopted wherever possible to reduce his work, so 
far as the conditions allow, to one of guidance rather 
of muscular effort, and, further, there is no objec- 
tion to providing him with a seat where the latter 
will not hamper him in his work. Locomotive 
drivers are a case in point. In short, good factory 
management should aim at reducing to a minimum 
all causes of fatigue not contributing directly to 
effective production. This fact has, we believe, 
been more fully recognised in the States than here, 
and one consequence of this has been the abolition 
there of early morning work with tired and hungry 
men. Messrs. Short’s experience would seem to 
entirely justify the opponents of this practice, 
whilst it also shows that the agitators who claimed 
an eight-hours day for the purpose of decreasing 
the number of unemployed were mistaken as to the 
effects of the change proposed, at least in shops 
where the men are as independent of discipline as 
shipbuilders are. 








CaTALOGUES.—Messrs. Robert Warner and Co., of 97, 
Queen Victoria-street, London, E.C., have sent us a 
copy of their new catalogue of pumps and pumpin 

machines. The firm in question supply pumps of al 
sizes, and adapted to be driven by hand, steam, water, or 
wind power. The different types made are illustrated by 
numerous engravings, whilst prices are stated in nearly 
every instance.—We have received from the Electric 
Company, Limited, of 122 to 124 Charing Cross-road, 
London, W.C., a copy of their new illustrated catalogue 
of dynamos and electro-motors. Exceptionally complete 
particulars are given as to the dimensiuns and weights 
of the different machines. 


Ovr Raits ABRoAD.—August was a dull time in the 


replaced. 


the boilers.” 


Tue Eieut-Hovur Day. 


The old controversy as to the expediency or 
otherwise of the eight-hour day is revived by the 
account just published of the results of this system 
at the Pallion Works of Messrs. Short Brothers. 
Advocates of the change assert that a workman 
coming in cold, sleepy, and hungry at 6 a.m. 
in general only works in a very half-hearted way 
Sharp supervision by the 
foreman is needed to keep him up to the mark, and 
in our own experience we have known men retire 
morning after morning to the sweet seclusion of a 
Further, 
there is always a loss of time in anticipation of and 


till the breakfast hour. 


low-pressure cylinder for a second nap. 


‘*During the whole cruise extending 
over a considerable period, not a single leak of any 
description or any serious trouble has happened to 
Our correspondent, who has made a 
diligent examination and has had special facilities 
for learning all that has passed during the cruise, is 
very decided in his expression of the mechanical 
success and workmanship of the ship and her ma- 
chinery. The Captain, the Hon. Hedworth Lamb- 
ton, and Fleet Engineer R, W. Edwards, and their 
respective staffs, are quite satisfied with their ship. 





following every break, so that it is advantageous 
to reduce the number of these to a minimum. 
Lost time is also common with the usual arrange- 
ment of working hours, though its amount varies 


is trifling. Messrs. Short, however, state that with 
the old system at Pallion usually from 15 to 20 per 
cent. ot the time workers lost the first quarter, 
whilst the men on piece seldom turned up till 8.30. 
In fact, with the eight-hour day, which they first 
adopted seven years ago, the actual time worked per 
man per annum is more than with the old system, 
and the production of the works has been corre- 
spondingly pr on Opponents of the eight-hour 
day, whilst admitting that a workman is not at 
his best till after breakfast, draw attention to 
the fact that’ machines are not thus affected 
by hunger and sleep. Machinery is, of course, 
becoming continuously more important, and is dis- 
placing much hand work. A reduction of the]; 
hours worked by a machine per week is, therefore, | ¢ 
® serious matter, as the earning power is corre- 
spondingly diminished, whilst the interest on its 
cost price, and similar charges, remain the same. 
Moreover, in America, where the men work with 


—On the 8th 
which is lighted 
a 3 . -. | Corporation Works of Chévres, was suddenly thrown 
much in different towns, and in some instances it | into complete darkness, and it soon transpired that that 
monumental generating station, situated on the Rhone a 
few miles below the town, was on fire. The immediate 
cause of the fire was a short circuit of one of the four 
800 horse-power Thury alternators, whereby the switch- 
board was set on fire, the latter being built of inflam- 
mable material, which was shortly to be replaced by 
marble. 
raised gallery, the flames immediately caught the timber- 
work of the roof, and in a very short time the whole d 
building was well alight—so much so that the foreman 
and his family, whose dwelling immediately adjoins the 
main building, barely esca with their lives. Except 
the complete destruction of the switchboard and all its 
accessories, the damage done to the electrical machines is | 1 
not nearly as great as might have 
four somewhat unsightly 
nators mounted direct on the turbine shafts, the arma- 


now in course of erection. The total dam 
of the fire generally, very exaggera 

spread, is now estimated at only about 6000/., and some at 
least of the electrical machines are expected to be again 
in working order in a few weeks, both for lighting and 


history of our export rail trade, the shipments for that 
month only coming out at 36,995 tons, as compared with 
47,034 tons in August, 1897, and 55,538 tons in August, 
1896. There was a great contraction in August of the 
shipments to Japan, the Argentine Republic, and Austral- 
asia. The deliveries to South Africa also declined. The 
exports to India, however, increased to 14,716 tons, as 
compared with 9184 tons in August, 1897. Russia also 
took 5266 tons of British rails in August, as compared 
with 229 tons in August, 1897. The aggregate exports of 
rails for the first eight months of this year showed a con- 
siderable contraction, having only amounted to 356,419 
tons, as compared with 405,287 tons in the corresponding 
period of 1897, and 411,269 tons in the corresponding 
period of 1896. The falling off observable in this year’s 
exports is at once explained by the marked contrac- 
tion in the deliveries to British India, which amounted, 
by August 31, this year to 145,446 tons, as compared with 
203,831 tons in the corresponding period of 1897. The 
exports to Russia, Sweden and Norway, and Brazil 
showed some increase this year. The shipments to 
Argentine to August 31 this year were 36,873 tons, as 
compared with 37,041 tons in the corresponding period of 
1897, and 50,244 tons in the corresponding menial of 1896. 
British South Africa took 31,390 tons of rails, as compared 
with 50,061 tons and 21,680 tons respectively ; and Aus- 
tralasia, 17,955 tons, as compared with 54,548 tons and 
47,232 tons respectively. e shipments to Japan to 
August 31 this year were only 4788 tons, as compared 
with 36,519 tons and 39,727 tons respectively. 





Fire AT THE ELECTRICAL WORKS OF CHEVRES, GENEVA. 
inst., about 10 p,m., that part of Geneva 
by electricity from the well-known 


From the switchboard, which was erected on a 


been expected. Of the 
asometer-like Thury alter- 


ures were burnt in part, and the same fate befell the 
wo Brown, Boveri, and Co.’s 1000 horse-power machines 
, of which, as 
reports were 


ge 
47, Victoria-street, S.W. 
Mr. Sharp is the author of a standard work on cycle 


1896. 
70,366/., while the working expenses of the twelve months 
were 39,289/., leaving a net revenue L 
number of telegraphic transactions — + was 1,199,325, 
roof with 1,141,119 in 1896. 

te! 
working expenses were 19,969/. \ 
there were 96 telegraphic stations open in Natal. T! 
number of persons employed at these stations was 254. 
The postmaster-general considers that 
arrived when it will be well to import from England some 


THE LATE SIR WILLIAM GRAY, 


Many will regret to read of the death of Sir William 
Gray, the well-known shipbuilder, of Hartlepool, who 
succumbed to a paralytic stroke on Monday evening 
at his residence, Greatham Cottage, West Hartlepool, 
He had been ailing for some time, but a long sojourn 
at Bournemouth had done him good, and he was at 
business on Thursday. On Sunday morning, how- 
ever, he was seized with paralysis, and only lived afew 
hours. 

He had completed his seventy-fifth year, having 
been born in 1823 at Blyth, and his career, although it 
can be briefly told, is nevertheless eloquent testimony 
to his shrewdness, commercial energy, and industry. 
He was known in later years as a shipbuilder who had 
won great success, but long ago he was an equally 
prosperous draper, and a grand establishment in 
Hartlepool still proclaims this fact. He started life 
as a draper, following his father, Matthew Gray, who 
was a draper at Morpeth, and to this trade the son was 
apprenticed after his education at Dr. Bruce’s academy 
at Newcastle. Having learned all that there was to 
learn at Morpeth, he came to London for a short time, 
and then set up in business in Hartlepool, at that time 
a comparatively small place. This business he carried 
on for 17 years, hecoming more and more interested 
financially in shipping property; and then early in 
the sixties he realised the great future of iron ship- 
building, and did not fail to take the tide at the flood. 

He was brought into contact with the late Mr. J. V. 
Denton, and joined that gentleman in the building of 
iron ships at Middleton, a district of Hartlepool, 
where they launched their first ship, the Sepia, in 
1863. Both were men of energy, and their business 
soon grew, so that eventually they took over the 
works of Messrs. Pile, Spence, and Co., which had 
large graving docks, and here prosperity continued. 
Upon the death, in 1872, of Mr. Denton, the firm 
became William Gray and Co., Matthew, the eldest 
son of the chief partner, joining the firm in 1877. The 
business has steadily grown, and the annual output 
has placed them at the top of the list of British firms 
once or twice, while they are never far from top. The 
shipbuilding works extend over some ld acres, and give 
employment to 4000 men, the weekly wage occasion- 
~ running up to 7000/. 

n 1884 marine engineering works were added, Mr. 
G. H. Barnes being the active partner, while the late 
Mr. Thomas Mudd was the manager. Like the ship- 
building yard, these works are modern in every 
respect of the word. One of the sons of Sir William 
Gray was concerned with the steel works in Hartle- 
pool, and since his death two years ago Sir William 
has taken a more active part, so that he was not only 
a great captain of industry, but a prominent factor in 
the creation of West Hartlepool. 

In the corporate life of the town, he took a part 
which was consistent with his position as a founder. 
Since 1856 he had been almost without a break one 
of the Harbour and Port Commissioners, and was 
chairman at the time of his death. In 1862 he 
was Mayor of Hartlepool, and on the incorporation of 
West Hartlepool in 1887, he was made the first Mayor, 


and continued as an alderman until two years ago. He 
was an active member of the Hartlepool Chamber of 
Commerce, a J.P. for the county, and for two years 
was High Sheriff for Durham, and also a D.L. In 


1890 the dignity of knighthood was conferred upon 


him, and the satisfaction with which the honour 
was greeted locally, found expression two months 
later in his being the first recipient of the Freedom 
of the Burgh of West Hartlepool. 
too, 
cessfully contested West Hartlepool as a Liberal 
Unionist. ‘ 
Hall, R.N., to whom he was married in 1849—survives 
him, with one son and five daughters, all of whom 
except the youngest are married. The funeral on 
Thursday was the occasion of a town’s tribute of 
sympathy. 


His statue, 


has been erected in the town. He unsuc- 


His wife—a daughter of Captain John 





Prrsonat.—Mr. Archibald Sharp, until recently in- 


structor in engineering design at the Central Technical 


e, is now established as a consulting engineer at 
It will be remembered that 


esign. 





Tur Post Orrice iv NataL.—The number of postal 


“articles” handled by the postmaster-general of Natal 


ast year was 11,077,856, as com with 9,041,466 in 
The revenue of the Natal Post Office last year was 


of 31,0771. The 
he revenue of the 


ph department for the year was 36,948/., while the 
At the close of last a 
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the time has 








great intensity, the 10-hour day is in vogue, which 
suffices to prove that it is not impossible for a 


power ; fortunately none of the turbines have suffered 
any damage. 


trained postal clerks having a knowledge of telegraphy. 
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LAUNCHES AND TRIAL TRIPS. 


Messrs. ALEXANDER STEPHEN AND Sons, Linthouse, 
launched on the 1st inst. a steel screw steamer, built to 
the order of Sir Christopher Furness for the Hamburg- 
American Company. Her length is 500 ft., and she has 
a cubic measurement cargo capacity of nearly 30,000 tons. 
The upper and main decks are of steel, all fore and aft. 
There is a shelter deck extending all fore and aft with 
special strengthening for Atlantic weather. This deck is 
fitted throughout for carrying cattle. Further cattle 
space is provided on an upper bridge about 120 ft. long. 
the vessel will carry about 900 h of cattle in all. The 
accommodaticn for captain and officers is provided for in 
large deck-houses on the upper bridge ; while the seamen 
and firemen are located on upper deck forward, and the 
cattlemen on the same deck aft. The portion of the 
double bottom under the machinery s is subdivided 
and arranged for carrying fresh water for cattle, with all 
necessary pi and connections, &c., for distribution 
throughout the cattle spaces. No fewer than 14 powerful 
steam winches and 30 derricks are provided in order to 
secure the most convenient and rapid handling of cargo. 
Her engines will have cylinders 30 in., 50 in., and 83 in. 
in diameter by 60 in. stroke, with four boilers fitted with 
Howden’s forced draught, and_ working at 180 lb. pres- 
sure. Theship was named the Bengalia. 





The Mermaid torpedo-boat destroyer, which has been 
designed, constructed, and engined by Messrs. R. and W. 
Hawthorn, Leslie, and Co., Limited, of Newcastle-on- 
Tyne, for the British Government, had her maiden trip 
to sea on Thursday, September 1, with satisfactory 
results. The vessel was run at gradually increasing 
speeds up to a maximum of 30.875 knots, a mean speed of 
30 knots being maintained for the last hour of the trial. 
The vessel is 210 ft. in length, 21 ft. beam, and 12 ft. 6 in. 
in depth, and has censor of 6000 indicated horse- 
power, steam being supplied by four water-tube boilers 
of the Thornycroft type. The machinery, which ran up 
to about 390 revolutions per minute, worked without the 
slightest trouble of any kind. Throughout the trial the 
vibration was remarkably slight, and the manceuvring 
qualities of the vessel proved themselves to be excellent. 





Messrs. William Hamilton and Co., Port Glasgow, 
launched on the 2nd inst. a steel screw steamer named 
Heathville, of about 2100 tons net register tonnage and 
3350 tons gross tonnage, and to carry 5400 tons dead- 
weight, for Messrs, Deas, Foster, and Co., 27, Leaden- 
hall-street, London, E.C. The following are the prin- 
cipal dimensions: Length between perpendiculars, 330 ft. ; 
breadth, 45 ft. 6in.; depth moulded to spar deck, 
26 ft.6in. Shifting boards can be fitted, and the hatch- 
ways are arranged to act as feeders when carrying grain 
in bulk. The machinery, which is being supplied by 
Messrs. David Rowan and Son, of Glasgow, is on the 
triple-expansion system. The cylinders are 24 in., 40 in., 
and 65 in. in diameter by 42 in. stroke, steam being sup- 
plied by two large boilers working at 180 lb. pressure. 


Messrs. John Fullerton and Co., Paisley, launched on 
the 2nd inst. a steel screw steamer of 600 tons measure- 
ment, which has been constructed to the order of Messrs. 
James Fisher and Sons, Barrow-in-Furness. Compound 
engines of 700 indicated horse-power are being supplied 
by Messrs. Ross and Duncan, Govan. The steamer was 
named Firth Fisher. 





Messrs. Edward Finch and Co., Limited, Chepstow, 
launched on the 3rd inst. a large caisson which they have 
built for the Bristol Docks Committee for their Avon- 
mouth Dock. The caisson was designed by Mr. John 
M. McCurrich, Engineer-in-Chief to the Bristol Docks, 
and approved by Sir John Wolfe Barry and Mr. Brunel. 
The principal dimensions are: Length, 75 ft. 3 in.; 
breadth, 30 ft. 2 in.; depth, 44 ft. 6 in. ; and the launch- 
ing weight no less than 630 tons (hull 410 and ballast 220 
tons). The hull is built of mild steel, all of Lloyd’s 
quality; there are five tiers of beams, two stringers, 
two watertight steel decks, and a wood upper deck, hoes 
watertight transverse bulkheads, and two longitudinal 
watertight bulkheads, dividing her into 22 compart- 
ments, 18 being watertight. ‘en of these are used as 
water-ballast tanks for sinking the caisson into her posi- 
tion at Avonmouth Dock entrance. These 10 tanks have 
a capacity of 900 tons. The water is admitted through 
the side of the caisson by means of 16-in. diameter pipes; 
each compartment being controlled by a valve be pms d 
designed for the pu ; these valves are worked by hy- 
draulic power, hand gear being fitted also toeach. The 
caisson when being worked is raised by —_ out the 
water-ballast through the 16-in. diameter pipes by means 
of oe acting upon its surface. A valve chamber 
is fitted-on the upper deck which contains the whole of 
the working valves, air cocks indicators, pressure gauges, 
&c., bringing the whole operation of raising or lowering 
the caisson, under the control of one man. 





The Blyth Shipbuilding Company, Blyth, launched on 
qronday, the 5th inst., a steel screw steamer for Messrs. 
T. and W. Smith, of N ewcastle-on-Tyne, for their general 
coal trade. The steamer is 218 ft. in length, 30 ft. in 
breadth, and 16 ft. indepth. The engines will be sup- 
plied by the North-Eastern Marine Engineering Com- 
pany, Limited, and are of the triple-expansion type, 
with cylinders 17 in., 28 in., and 46 in. in diameter by 
30 in. stroke. She was named the Longbenton. 





The 30 hours’ coal consumption trial of the Perseus, 
cruiser, which took place in the Channel on Thursday and 
Friday, the 8th and 9th, proved satisfactory. Her engines 
indicated 3600 horse-power, with a mean speed of 17.2 





knots. The coal consumption was 2.1 1b. per indicated 
horse-power per hour. 


On Saturday, the 10th inst., the steamer Heathmore ran 
her official trial in Liverpool Bay. This ship was built 
by Messrs. Workman, Clarke, and Co., Belfast, and was 
towed to Liverpool to be engined by Messrs. David Rollo 
and Son. The Heathmore has been built for the Medi- 
terranean and Baltic trade, consideration having also 
been given to the South American cotton trade, in which 
she will, when occasion offers, take part. A perfect 
system of shifting boards is fitted throughout the ship, 
effectually dividing her fore and aft, and making her 
specially safe as a carrier of cereals. Her principal 
dimensions are: Length, 331 ft.; beam, 46 ft. 3 in. ; 
depth, 26 ft. 9in. Her net register tonnage is 2025, and 
her deadweight carrying capacity 5250 tons, while her 
water ballast capacity is 900 tons. The diameters of the 
cylinders are 234 in., 39} in., and 68 in. respectively, 
with a piston strokeof 42 in. Owing to the high-pressure 
steam (200 lb.) which is used, the high-pressure and 
intermediate cylinders are fitted with piston valves, the 
low-pressure valve being an ordinary Bvslide fitted with 
a balance. The valve gear is the ordinary link motion. 
Steam is supplied by two steel boilers, at a pressure of 
200 lb. to the square inch. The boilers measure 15ft. 3in. 
by 10 ft. 6 in, and have 4300 ft. heating surface, and 
116 ft. grate surface, the cooling surface 
The propeller is four-bladed, 17 ft. in diameter, 17 ft. pitch, 
and 18 ft. surface. Natural draught is used. The engines 
are designed to drive the ship loaded at a pend of 
10 knots, with 60 revolutions. 





The new steel screw steamer Winifred, built by Irvine’s 
Shipbuilding and Dry Docks Company, Limited, Hartle- 
, proceeded to sea on the 10th inst. This vessel has 
coe uilt to the order of the Pyman Steamship Com- 
pany, Limited, of West Hartlepool. The principal 
dimensionsare: Length between perpendiculars, 320 ft. ; 
breadth, 46 ft. ; depth, 23 ft. 04d. ; and will carry 4785 
tons on a draught of 19 ft. 104 in. to Lloyd’s freeboard. 
The machinery, which has been built by Messrs. Thomas 
Richardson and Sons, Limited, of Hartlepool, consists of 
a set of triple-expansion engines having cylinders 24 in., 
38 in., and 64in. in diameter by 42 in. stroke, steam 
being supplied by two large single-ended boilers working 
at a pressure of 160 lb. The mean speed was about 
11 knots. 





The Terrible, cruiser, Captain C. G. Robinson, on 
Tuesday, the 13th inst., ran an eight hours’ trial in 
the English Channel at a nominal horse-power of 22,000, 
but the actual mean of the eight hours was 23,053 
indicated horse-power. The ship drew 27 ft. 6 in. for- 
ward and 29 ft. 6 in. aft, or more than 1 ft. in excess 
of her draught when she ran her 18,000 horse-power 
official contract trial, and the excess of draught over 
the previous trial is regarded as accountable for the 
lowness of the s as compared with previous 
results. The steam in boilers was 235 lb. to the square 
inch, and there was a mean vacuum of 25in. The revo- 
lutions were 104.3 per minute, and the coal consumption 
was 2.14 lb. per horse-power per hour, which was not 
regarded as excessive considering the inferior quality of 
the coal. The speed, as taken by patent log, was 20.7 
knots, but throughout the trip there was no vibration, 
and the trial answe expectations. Mr. Macartney, 
M.P., Financial Secretary to the Admiralty, was present 
at the trial; Mr. E. Gaudin represented the Engineering 
Department of the Admiralty, and Fleet Engineer J. 8S. 
Watch represented the Dockyard Reserve. 


The Pactolus left Sheerness on the 13th inst. for her 
eight hours’ trial with the engines working at 5000 in- 
dicated horse-power. The results, which were in every 
way satisfactory, were as under: Draught of water— 
forward 11 ft. 2in., aft 15 ft. 4 in.; speed of ship, 19.1 
knots ; steam pressure in boilers, 257 1b. per square inch; 
vacuum in condensers 24.9, starboard, 25.7 port ; revolu- 
tions per minute 201.3 starboard, 194.2 port ; indicated 
horse-power—high 887 starboard, 910 port ; intermediate 
983 starboard, 859 port ; forward—low 872 starboard, 917 

rt ; total, 2742 starboard, 2686 port; grand total, 5428. 

he consumption of coal was not taken. Mr. Spyer was 
present on behalf of the Engineering Department of the 
Admiralty, Chief ee rg ges for the dockyard 
authorities, and Mr. J. Dixon for the makers of the en- 
gines, Messrs. Penn and Son. 





The s.s. Haliotis was taken for trial at sea on the 3rd 
inst., when she made an average speed of 10.6 knots. 
This is the second of two vessels built on the trunk-deck 
system by Sir W. G. Armstrong, Whitworth, and Co. to 
mt order of Messrs. M. Samuel and. Co., of London. 
Her dimensions are: Length, 248 ft. 6in.; breadth, 
40 ft.; and depth, 17 ft. 8in. The engines are of the 
compound surface-condensing type, taking steam from 
two boilers working at 100 1b. pressure, the diameter of 
the cylinders being 30 in. and 63in., with a stroke of 
39 in. Both engines and boilers have been specially de- 
signed and constructed under the supervision of Messrs. 
Flannery, Baggallay, and Johnson, of London and Liver- 
pool. The ship is intended to burn liquid fuel on her 
service in the Kast, and her engines and boilers have been 
fitted out with a special view to this. Electric light is 
fitted throughout the ship, and there is a complete instal- 
lation of duplex poe for the rapid dealing with oil 
cargo. The bunkers are made oil-tight and specially 
stayed so as to contain oil fuel, and are also available for 
coal in case of emergency. The above trial was made 








with coal, and was very satisfactory. On the arrival of 


ing 2200 ft. | oa} 





the vessel in London an extended trial with oil fuel was 
made, and the various data and consumptions under the 
two systems carefully compared. This trial took place on 
the 13th inst., on the Thames below Gravesend. Among 
those on board was Sir John Durston, K.C.B., Engi- 
neer-in-Chief of the Admiralty, Sir Marcus Samuel, Mr. 
Fortescue Flannery, M.P., under whose direction the 
work has been executed, Colonel Swan, Mr. G. W. Manuel, 
chief engineer of the P. and O. Company, together with 
representatives from many of the leading steamship 
companies trading to the East. From the bunkers, 
the oil is pum to a service tank above the boilers, 
whence it flows by gravity to a device at the furnace 
doors, where by means of a steam jet it is ‘‘ pulverised” 
or broken into spray. Its combustion is carried out with- 
out any layer of incandescent coal such as is sometimes 
employed with liquid fuel. In trials with the Haliotis 
it has been found that 2.27 Ib. of ordinary north country 
coal were used for each indicated horse-power per hour, 
as compared with 1.67 lb. of oil, and in the Eastern trade, 
where steamers have to rely on inferior Japanese 
and Indian coals, the comparison must work out still 
more in favour of the liquid fuel. For example, a boat 
requiring a minimum of 500 tons of coal for her voyage 
from Aden to Singapore would have an ample fuel 
supply with 300 tons of oil, thus largely increasing her 
cargo capacity. Another advantage is the speed with 
which fuel can be taken on board. While the rate at which 
ing is performed does not asa rule exceed 60 or 80 tons 
an hour, 400 tons of oil can be pumped into the bunkers 
in the same space of time. en, again, an immense 
saving of labour is claimed with the use of oil fuel. Once 
the burners are ted, the supply goes on automati- 
cally, and it is said that a whole voyage may be performed 
without once opening the furnace doors. Hanes the neces- 
sary number of stokers is greatly reduced, and, it may be 
added, those that are required work under much more 
pleasant and healthy conditions, owing to the absence of 
coal-dust in the stokeholds. When the furnace is in full 
blast there is very little, if any, smoke produced—a point 
which might commend the system for use in men-of-war, 
while the fact that oil can be stowed in places which are 
not practicable for coal bunkers, su ts that its use 
might ease matters a little in the closely-packed interiors 
of torpedo-boat destroyers. Of course, liquid fuel has its 
disadvantages. The steam used in the burners involves a 
serious loss of fresh water—an important item on an 
ocean-going steamer —and itis not pretended that thedirect 
cost in this country under present conditions is so low as 
that of coal whatever may be the case in a region like that 
of the Caspian, where the steamers are all fired with 
—— refuse burnt in much the same way as on the 
aliotis. And in connection with its use for the Nav 

one fact of supreme importance must be Seanad 
None of the great petroleum fields of the world are on 
British territory or under British control, and it would 
obviously be sheer folly to make our ships depend on a 
fuel the supply of which could not be absolutely assured. 








*“A Runon THE CorNnisH Express”: Errata.—We 
regret that the following errors appeared in the article 
bearing this title, published in our last issue; In the log 
of the Cornish express on page 332, the time passing 
Reading Station should 1 minute 30 seconds early, 
instead of 2 minutes 40 seconds as printed. In the] 
of the Barmouth express the 40th mile-post is printe 
80.” On page 333, middle column, line 27 from the 
top, for “mites” read ‘‘miles,” and for ‘‘2 hours 46 
minutes” read ‘‘2hours 16 minutes.” Also Readin 
should be included in the list of six compulsory slacks o 
the Cornish express, 





Tuer Fara Cotuision at LEYLAND.—On the evening of 
June 2, a Lancashire and Yorkshire excursion train, while 
standing outside the up fast home signal at Leyland Station 
(Lancashireand Yorkshireand London and North-Western 
Joint Railways), was run into from the rear by another 
Lancashire and Yorkshire excursion train. wo pas- 
sengers were killed on the spot, and 37 others injured— 
some very seriously—the fireman and the rear-guard of 
the second train being also injured. The front train was 
driven forward about 20 yards and somewhat considerably 
damaged. The evidence as to the cause of this fatal acci- 
dent is conflicting, but Colonel Addison, after carefully 
weighing it all, leans rather to the conclusion that the 
driver ran past the previous home signals when they 
were at danger than that the signalman pulled them 
‘‘off” too soon. There are four sets of metals at this 
spot, and the fast and slow home signals are on separate 
posts beside one another, the slow home being the nearer 
to the fast line on which the excursion was travelling. 
Another up train was travelling on the slow line at the 
same time and his signals were admittedly ‘‘off.” In 
favour of the driver’s contention that his signal was ‘‘off,” 
it must be admitted that no one outside the men in- 
terested actually saw this signal at danger at the time of 
the passing of the train, for the son of a farmer who 
happened to be beside the line at the time, and who said 
the signals were duly ‘‘on,” was proved to be very 
friendly with the signalman ané to be often in his cabin, 
so that his evidence might possibly prove but the echo 
of the corer and, therefore, could not be relied on 
independently. At the Coroner’s inquest, however, the 
police produced witnesses who saw the signals at danger 
immediately after the passing of the train. Colonel 
Addison suggests that a slight alteration should be made 
with the view of improving the sight of the signals in 
+ mang and in the course of his remarks he states his 
ear that many guards do not fully realise either their re- 
sponsibilities for keeping a good look-out, or the means 
at their disposal for stopping a train in an emergency ; 
they being inclined to leave safe working of the train 
entirely to the driver and signalman, 
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TURNING MACHINERY OF THE ROCK 
ISLAND BRIDGE SWING SPAN. 

Some time since (see ENGINEERING, vol. lxiii., pages 
427 and 523) we published an illustrated description 
of the Rock Island Bridge that crosses the Mississippi 
from Arsenal Island, llinois, to Davenport, Iowa. 
The bridge, which was built by the Phoenix Bridge 
Company, of Philadelphia, from the designs of the 
chief engineer, Mr. Ralph Modjeski, of Chicago, has 
six river and two land spans, one of the former being 
a turning span over 360 ft. long. Although we de- 
scribed the construction of the bridge in the issues of 
ENGINEERING referred to above, we did not illustrate 
the turning machinery, which was designed by Mr. 
Modjeski and Mr. Byron B. Carter, mechanical engi- 
neer, of Chicago. On the two-page plate in our pre- 
sent issue we give details of this interesting work. 

The following were the data and requirements from 
which the turning machinery was designed : 

1. The bridge to be able to make an entire revolu- 
tion on the centre, in either direction, continuously or 
alternately, for the purpose of avoiding, or taking ad- 
vantage of, unequal wind pressures on the ends of the 
draw. The situation of the bridge was such that these 
unequal wind pressures were frequent. 

2. Speed of operation to be 90 deg. in 14 minutes, 
or at the rate * complete revolution in 6 minutes. 

3. Estimated power necessary to be applied to the 
outer diameter of the drum to operate the bridge, 
100,000 lb.; the motive electrical power was limited 
to 500 volts pressure. 

4, Estimated maximum deflection at each end of 
draw span to be not more than 1} in. 

5. Load on each end of bridge when raised, 360,000Ib., 
or 180,000 lb. on each corner. 

6. The operation of trains over the bridge to be 
entirely under the control of the bridge operator, 
with signals so arranged as to prevent trains entering 
on the - span unless it was safe to do so. 

7. Operation of devices on the bridge to be so inter- 
locked as to prevent damage by incorrect operation. 

Main Rack.—Attached to the tread-bearing castings 
on the pier is a cast-steel sprocket rack 33 ft. 8% in. 
pitch diameter, made in segments, with 106 teeth, 
12-in. pitch and 4-in. face (see Figs. 7 and 8). The 
advantages of this form of rack are as follow: The 
centre oF strain is low, and very close to the attach- 
ments to the tread castings ; the distribution of metal 
is such that the long axis of the rectangular sections 
of the teeth is in the direction of the strain; the 
flanks of the teeth are circular, with the describing 
centre on the pitch line ; the teeth are thus stronger 
for a given weight of metal than any other form of 
rack that could have been used. 

Main Drive.—On each, side of the longitudinal 
centre line of the bridge, and attached rigidly to the 
drum, are heavy brackets. These brackets are also 
trussed to the om by rods, from the bracket tan- 
gentially to the drum, where they are attached ; also 
rods between the brackets. These all have turn- 
buckles for adjustment (see Fig. 8). These brackets 
carry vertical shafts, reaching from just above the top 
of the pier to about the top of the drum. Keyed to the 
lower end of each shaft is a cast-steel sprocket pinion, 
with six teeth 12-in. pitch, with teeth corresponding 
to the rack (Figs. 7 and 8). These sprocket teeth are 
elevated } in. above the rack teeth, to compensate for 
settling of the bridge by the wear of the turntable 
rollers. Around these sprocket pinions and on to the 
rack runs a steel chain with special formed links (see 
Figs. 8 and 9). These chains are made of eye-bars alter- 
nating in and out, and pins with separating rollers. The 
pins are 34 in. in diameter and the bars are 34 in. by 
l in. These chains are calculated to stand a maxi- 
mum accidental stress of 100,000 lb., and when thus 
strained will have a fibre strain of nearly 15,000 lb. per 
square inch. The total calculated working stress is 
50,000 lb. A rib is cast on each alternate tooth in 
rack and pinion to match the links. By this chain 
arrangement there are always at least three teeth of 
the pinion in mesh, and from seven to eight on the 
rack ; and on either a tooth could be broken without 
interfering in any manner with turning the bridge. 
The whole combination is much stronger, and with 
the strains much better distributed, than could be 
possible with the ordinary gear and rack. 

Ball Step Bearings.—The wh.ole weight of the shafts, 
and both gears and chains, are carried on ball step 
bearings against the lower brackets. These bearings 
have 25 14-in. steel balls (Fig. 11). The plates are 
grooved, so that each ball travels in a circle with no 
twisting action. 

Secondary Drive.—On the upper ends of these pinion 
shafts are sprocket gears for the secondary chains. 
The chains run to the vertical shafts in the transverse 
vertical plane (see F ig. 9). Between these centre ver- 
tical shafts and the pinion shafts is a reduction of four 
toone. The secondary chains are of same design as the 
main chains, but smaller, and are calculated to carry a 
maximum accidental stress of 25,000 lb. and a workin, 
stress of 12,500 lb. The vertical shafts are carri 
from a bracket on the drum to bevel gearings on the 





operating-room level. The weight and thrusts on 
these shafts are also carried on ball step bearings 
having two circles of 14-in. steel balls, the grooves 
being made as in the other bearings. On the upper 
end of these shafts are machine - moulded cast - iron 
bevel gears, meshing into pinions on horizontal shafts, 
through the Fagen, Sn ua with pinions above and 
below as usually arranged. The reduction here is 2.1 
to 1, the horizontal shaft being separated in the equa- 
liser (Fig. 4). 

Equaliser.—Mounted in a heavy bedplate on the 
middle of the horizontal shafts is an equaliser, so con- 
structed that exactly half the strain in operating is 
carried to each side of the bridge and to the main 
chain on each side of the drum, thus eliminating 
all unbalanced side strains on the turntable centre 
from operating. It differs from the gear form of 
equaliser, in the substitution of lever arms with 
ball joints on the lever ends for the bevel gears. As 
in this case only the differential of pitch in the 
various connections to the rack must be compensated 





rents are carried into a double-throw switch. If from 
any cause one current should fail, the change to the 
other could instantly be made by reversing the switch. 
From the middle points of this switch the current 
passes through the main motor cut-out switch and 
air compressor motor cut-out switch, and thence 
through the respective controllers. 

The switchboard carries, besides these switches, a 
switch for illuminating the operating - room, by 
which the room may be instantly darkened when 
operating at night; an air-pressure gauge, clock, 
automatic controller for the air-compressor motor, 
and two push buttons for the signals. The purpose 
of these is explained later. The board is near the 
operating stand at one side of the room. The main 
controller was especially made for this place, and is 
operated by a lever in the operating stand, through 
suitable gearing. The movement of this lever from 
the central position, starting and running the motor 
in one direction, while moving this lever from the 
centre in the other direction, starts and runs the 
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for, there is only necessity for a limited movement 
here. By projections on the hubs of the shaft arms 
and the gear, jaw clutches are formed which rigidly 
lock the shaft sections together, iffrom any cause 
there should be an excessive movement of the equaliser 
levers. The teeth on the equaliser gear are cut in 
cast-iron. 

Connection to Motor.—The bedplate carrying the 
equaliser also carries the bearings for a train of cut 
gears connecting to a 50 horse-power street railway 
type motor (Fig. 4). The motor is weund for 500-volt 
current, and runs from 500 to 550 revolutions per 
minute. Mounted on one of the shafts for the gears is 
a large hand-brake. The mounting of all this machi- 
nery in one bedplate insures good adjustment in erect- 
ing, in the first place, and reduces the liability to 
displacements to the smallest limit. 

Compressed Air Supply.—On one side of the room 
is a 10 horse-power motor operating an air compressor 
with the capacity of 350 cubic feet of air per hour of 
continuous running at 1201b. pressure, the air being 
discharged into two storage tanks in the attic above 
the operating-room with a combined capacity of 200 
cubic feet of compressed air (Fig. 1). This plant sup- 
— air to operate the end lifts and rail locks, as 

ereafter explained. 

Main Electric Connections.—The electric current to 
operate these motors comes from cables carried over 
the top of the bridge on the turntable for that pur- 

. There are two distinct sources of power that, 
with other currents for lights, signals, &c., are brought 
down through an electric turntable over the centre of 
the draw-span, the wires from overhead being attached 
to stationary insulated rings, and the current taken 
from these by movable brushes attached to the draw- 
span. From here the wires are carried in iron insu- 
lated conduits to the attic of the operating-room, and 





motor in the reverse direction. The air-compressor 
motor is started and stopped automatically by an 
electric arrangement operated by contacts in the 
gauge on the switchboard. 

Pneumatic End Lift.—Located in the end beam, at 
each end of the bridge, on the longitudinal centre 
line, is a shaft in bearings attached rigidly to the end 
beam. On this shaft are keyed toggle cranks con- 
necting through struts to the roller links of the jacks 
under the corners of the bridge (Fig. 16). Forming 
part of these toggle cranks are crank connections for 
supplying partial rotary movement to these toggles. 
Through rods make a connection to the crosshead, 
which is really a cataract cylinder moving over a 
stationary piston and rod as a guide, and by double 
piston rods this crosshead is attached to the piston 
in the pneumatic cylinder. Suitable piping leads 
from each cylinder into one valve in the operating- 
room, whereby the jacks on both ends of the draw 
span are operated simultaneously, the air pressure 
used being 1201b. per square inch. In these pipes 
near the cylinder are special check valves. The 
cataract cylinder filled with oil allows movement 
through an adjustable by-pass, to prevent too sudden 
movement of the air piston and consequent shocks. 
But the special check valves work so well that this 
oil filling has been found unnecessary. A feature of 
this end lift device is a certain specific movement, 
enough to do the desired work, but no damage can be 
done by continuing the power on the device after the 
movement is completed. Another feature is, that when 
the toggles have finished the movement of raising the 
bridge, the centre of the crankpin moves } in. beyon 
a line joining the centres of the strut pin at the rollers 
and the shaft in theend beam. Thus, when down, the 
jacks are self-locked, and no amount of power amples 
in any direction at the rollers can ibly unlock and 





from there to the switchboard. he two main cur- 





lower the bridge. Hence, after the jacks are locked 
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the air pressure is cut off from the cylinder. The 
operator can force the bridge central with the ap- 
proaches when it is within about 8 in. of being central 
either way, thus giving about 16 in. leeway in stop- 
ping the bridge. 

Pneumatic Rail Locks (Figs. 14 and 15).—Each rail, 
on each end of the bridge, and also corresponding on 
the approach, has a portion of the head cut away. A 
plate fastened to the bridge on the outer side of the 
track forms a guide for a key to slide beside the rail. 
This key is about 5 ft. long, and when the bridge is 
closed is moved across the gap between the draw-span 
and adjoining fixed spans, Saoies on each. Over the 
gap the key is about ,°; in. higher than the rail, and 
tapers each way to a little below the rail top. The 
key is in position to strike the tread of the car wheels 
outside the rail ; hence, when a train passes over the 
draw-span, it runs over the necessary gap without 
noise or jar. For operating these keys, an 8-in. 
pneumatic cylinder is located between the tracks 
on each end of the bridge; and by levers and 
connections to the keys the movement of the 
piston operates the keys for each rail of both 
tracks. An arrangement is made that, in case of 
accident, a hand lever may be put on the main 
centre lever, and each track operated by hand inde- 
pendently. By suitable piping to a valve in the 
operating-room, both ends of the tracks on the draw- 
span are operated practically simultaneously. Special 
check valves are used here also to control the move- 
ment of the device. 

Having described the purpose and general idea of 
the various devices, we will return to the operating- 
room, and especially to the interlocked operating 
stand. This stand contains the levers for control- 
ling all the foregoing devices. Of these levers there 
are four. Commencing at the right, the first is the 
brake lever, never locked ; second, the lever opera- 
ting the valve shown behind it for admitting air for 
working the air locks, normally locked, that is, when 
the bridge is closed ; third, a similar lever and valve 
for operating the end jacks, normally locked; and 
last, the motor-controller lever before spoken of, nor- 
mally locked. 

It being absolutely necessary that these various 
devices should be worked in a certain routine for 
safety to the devices and to the bridge, it was also 
necessary to insure such a routine by a simple means 
of interlocking. Thisis done by sliding plates on top 
of the stand, having suitable notches and inclines, 
thrown over by springs to the right. 

The movement of the rail lock and end jack levers 
away from the operator, works the respective devices 
to allow the swinging of the bridge ; the reverse move- 
ment, or towards the operator, locks the draw when 
closed. This latter movement will not unlock any 
lever. The operation of the stand is as follows : 
Throwing the rail lock lever forward, or away, to 
full travel, withdraws the rail locks by air pressure. 
In the stand it allows one lock plate, by passing the 
incline on the same, to move to the right, unlocking 
at the notch the end jack lever. A slight movement 
of this lever locks up the rail lock lever. Throwing 
the end jack lever forward to full travel raises the 
jacks, and by a similar lock plate unlocks the motor 
controller. Movement of this in either direction 
locks up the other levers and operates the draw-span 
in a corresponding direction, as before explained. 
After closing the bridge the motor controller lever 
must be ‘ centred,” thus cutting off all current from 
the motor, to unlock the end jack lever. After 
raising the bridge ends by lowering the jacks, the 
corresponding lever must be sualned: cutting off air 
from the cylinders, to unlock the rail lock lever, and 
locking up the motor controller. After throwing the 
rail lock the lever is left in position to maintain pres- 
sure on the rail locks, and the other levers are locked. 

Devices for Operating by Hand.—Although all pos- 
sible devices for insuring safety to the bridge and ma- 
chinery were used, it was thought best to make provi- 
sions to operate by hand in case of an accident to any 
part. The device for the rail locks has before been 
described. 

Hand Swinging.—A hand swinging device to be 
effective must be absolutely separate from the power 
device, for were the power device connected with it in 
any part, the breakdown might be between this part 
and the main connection to the pier, rendering both 
power and hand appliances useless. Hence, in this 
case a distinct and separate device is used. In each 
end of the bridge in the second panel from the 
end is located a geared capstan, operated by a ke 
with a 20-ft. sweep. Around the capstan, chesaah 
suitable wearing blocks in the floor stringers, and be- 
tween guide sheaves on each side of the bridge, a 2-in. 
manila rope is carried ; one end leads to a clevis on the 
Rock Island abutment, the other to a similar clevis in 
the protection pier (Fig. 19). By making these connec- 
tions and winding with the sweep, the bridge is 
operated, but of course slowly, if in condition to turn 
at all. This rope is stored in a suitable receptacle 
under the side-walk. There is also a platform by the 
capstan for a man to take up slack on the rope. 





Hand End Lift.—In the end lift it is not so im- 
rtant to have the hand device absolutely separate. 
till, connection should be made as close to the 
jacks as possible. Should both power and hand de- 
vices fail, a temporary blocking is easily used durin, 
repairs. In this case the hand device is connec 
direct to the centre shaft of the operating toggle, by 
a segmental gear on the outside of the floor m in 
the first panel from the end. A pinion is arranged to 
be moved on its shaft into mesh with this segmental 
ear, this pinion being driven by a worm and gear. 

he same key and sweep as for the hand swing- 
ing device is used on this worm. The disengaging 
pinion is arranged with a yoke and levers, and a handle 
that moves the gear into mesh by being pulled through 
a trap door in the roadway. When the gear is in mesh 
for the hand device, this handle projects above the 
roadway, preventing the replacing of the trap cover 
until the gear is moved out of mesh. This is neces- 
sary, because when the gear is in mesh the worm pre- 
vents the moving of the toggles by the pneumatic 
power. 

Annunciator.—The rail locks and end jacks (the 
latter entirely hidden from view), having no posi- 
tive moving connection to the operating-room, some 
means were necessary to tell the operator whether 
they had performed their required work, in response 
to a movement of the operating levers. Attached to 
the outer end of the toggle shaft of each end jack, and 
to the double lever for each end of each track, is an 
electric switch with two contacts. From each switch 
three separate insulated lines are carried; and finally 
all are bunched and carried back to the operating- 
room, All these wires are in iron insulated conduits ; 
each of two of the lines from each switch is carried 
—— incandescent lamp in the annunciator 

oard. 

Annunciator Board.—This board is located on the 
wall of the operating-room. The lights are so 
arranged that when the devices are safe to operate 
the bridge—that is, when all rail lock keys are with- 
drawn and both jacks raised—six white lights are 
shown on the board. After closing the bridge, and 
after operating the end jack lever, in the operating 
stand, in a very short period of time, two white 
lights, one for each jack, go out and are replaced by 
two red ones, thus showing that both jacks are clear 
down. If both red lights do not appear, the jack 
indicated as failing must be investigated before 
attempting to operate the rail locks. Upon the 
appearance of these red lights, the rail lock lever is 
moved, when a similar change takes place for each 
end of each track, making four lights, if all opera- 
tions were completed. Thus, when the bridge cannot 
be operated but is safe for trains, all six lights are 
red. This arrangement of colours was taken because 
the board is a signal to the operator as to the condi- 
tion of the devices for swinging the draw-span, and 
not for operating trains. 

Train Signals.—On each adjoining fixed span is 
located an electric track signal of the Hall pattern ; 
the wires for these going up over the span to the 
central tower, through the electric turntable to the 
operating-room, and to the two before-mentioned 
push buttons in the switchboard. In the circuit 
between the push buttons and the signals are inter- 

osed break contacts operated by magnets in the red 
amp circuits of the annunciator board ; there is one 
break for each end jack or rail lock. These track 
signals stand normally at danger, but each is cleared 
by the operator pushing the corresponding push button, 
returning to danger when he ceases his effort. A small 
switch is also provided to hold the signal at clear dur- 
ing the temporary absence of the operator from the 
room. The circuit breaks are arranged in two series, 
that is, with both end jacks and both ends of the right- 
hand track on the draw-span and push button; and 
both end jacks and both ends of the left-hand track 
and push button. Unless all six lamps are red, 
one or both of the signal circuits is broken, preventing 
the clearing of the signal. In any case Poth jacks 
must be down, and both ends of one track locked. 


The corresponding signal can then be cleared, although | P® 


the other signal circuit may be broken. If all six red 
lights appear, then either or both signals may be 
cleared. 

The first movement of any device towards the con- 
dition for swinging the draw will drop the danger 
signal, even should the operator on returning to the 
room neglect to open his clearing switch. Hence it 
is impossible for a train to pass on to the draw-span 
unless it is safe for the train to cross. 








Bete1aAn Briquetres.—The exports of briquettes from 
Belgium in the firat seven months of this year were 
371,112 tons, as compared with 335,997 tons in the 
corresponding period of 1897, and 264,830 tons in the 
corresponding period of 1896. In these totals the exports 
to France figured for 167,580 tons, 159,066 tons, and 
111,664 tons respectively ; those to the United States, for 
46,150 tons, 44,150 tons, and 32,910 tons respectively ; and 
those to Switzerland, for 20,800 tons, 43,495 tons, and 
30,190 tons respectively. 





INDUSTRIAL NOTES. 


THE resumption of work at the Welsh collieries was 
scarcely so prompt and general as many supposed it 
would have been, for in numerous cases ‘‘ Mabon’s 
Day ” was taken in spite of the terms of agreement to 
the contrary. It showed an unwillingness to acknow- 
ledge defeat even in the direst extremity. The return 
to work, however, proceeded as rapidly as possible 
after such a long stoppage, for coalpits cannot be 
deserted for months together without deterioration, 
sometimes necessitating repairs almost ruinous in 
amount. And now that the dispute has ended, parties 
are counting the cost. The journalist and the econo- 
mist will estimate the damages from the public point 
of view, or from some well-defined economical stand- 
point a of the two parties engaged in the 
contest. Employés are apt to look at the cost from 
the domestic point of view, the cost to the home, loss in 
wages, privation and suffering caused thereby. The 
older trade unionists regarded the cost mainly from 
this point of view—the cost versus the relative advan- 
tages. Where there were no advantages they often 
looked at it from the standpoint of what it might 
have been if the struggle had not taken place. Latterly 
a new basis of comparison has been more or less re- 
sorted to, as in the Engineers’ dispute, and now in the 
South Wales dispute—the losses inflicted on either 
side, the privations of the men and their families on 
the one side and the nearness to bankruptcy on the 
other. ‘‘Ifwe have suffered,” say the leaders, ‘‘ you 
have lost almost to bankruptcy.” But this process of 
exhaustion is neither dignified nor sound. The bank- 
ruptcy of a firm may cause a revengeful feeling of 
exultation for a moment, but it does not mend matters 
where there is or has been hunger and privation. 

There is one important lesson to be learned from 
the two great disputes that have recently taken place— 
the engineers’ and the South Wales colliers’-—namely, 
the urgent need of standing firmly by the old notion 
of responsibility. If the officials and agents of trade 
unions, and, in a broader sense, the labour leaders, as 
they are called, are able to shift the responsibility 
on to the shoulders of the members, by the magnilo- 
quent cry of the referendum, such officials and 
leaders will not have the same direct personal in- 
terest in preventing disputes as formerly. They will 
be able to say: “We put the matter to you, and you 
decided ; we had then only to carry out your behests 
as best we could, and we have done our best.” Such 
a plea would have weight. But when the responsi- 
bility is felt the official will think twice; he will 
often see that it is better to resist clamour and suffer 
unpopularity than to assent to a doubtful course and 
then be cursed for the consequences in case of failure. 
That is why many of the older officials were so con- 
stantly elected and re-elected. Their unpopularity 
was temporary. The cause thereof passed away and 
the men were judged by the light of subsequent 
events which often indicated their better judgment at 
the crisis. Another reason why the directly repre- 
sentative responsibility should be adhered to, is that 
less time is consumed in coming to a decision when the 
time comes for retreat, for compromise, or other means 
of settlement. The men are more to blame than the 
leaders for this change in policy. The men are 
flattered by being appealed to; but being thus satis- 
fied with nominal power they often neglect to use it 
when the ballot is taken. Hence the few votes cast 
even upon important issues in the labour movement. 





The September report of the Ironfounders indicates 
a continuation of good trade, with fewer members on 
donation benefit, the decrease under this head being 
28, and under the head of disputes a further decrease 
of 25. There was, however, an increase of 13 on the 
sick list, of 12 on superannuation, and of one on travel. 
The net decrease on the funds was 27. The total on 
donation benefit was 317; on the sick list, 418; on 
superannuation benefit, 824; on travel, &c., 84; on 
dispute, 27 ; total, 1670, out of 16,933 members. The 
total cost of all these benefits was 7}d. per member 
r week. With such a low rate of expenditure, it is 
not surprising that the funds increase at a rapid rate, 
the increase on the month being 2648/. 15s. 1d. The 
total balance in hand has now reached 58,827/, 13s. 6d. 
—more than 2000/. in excess of a year ago, in spite of 
the heavy drain through the Engineers’ dispute. The 
details as to the state of trade are most favourable as 
regards employment. The wages movement has been 
going on successfully, advances having been conceded 
at Grantham, Mid pam, Warrington, ls. per 
week, Lancaster 2s. per week. At five other places 
negotiations were being carried on, and as the report 
was closing, Messrs. Harland and Wolff, of Belfast, 
gave an advance of ls. per week. Some firms made a 
show of resistance, but the state of trade warrants 
some advance, 





The report of the Amalgamated Carpenters and 
Joiners indicates a continued state of prosperity in the 
building trades. Out of a total of 55,337 members, 
only 391 were on donation benefit, 948 on sick benefit, 
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and 697 on superannuation allowance. Out of the 
total unemployed, 161 were out of work in branches 
outside the boundaries of the United Kingdom, so 
that only 230 were on donation in the British Isles. 
Such a continued run of prosperity is phenomenal, and 
the indications are that it will last for some time. In 
all the chief towns and cities building is in progress, 
improvements are being made and projected, so that 
work is likely to continue good for a “_ time. The 
members have voted a levy to the South Wales miners 
of Is. each member, which amount will be paid though 
the dispute has ended. Wages have been advanced at 
Workington, Grantham, and St. Albans ; at the latter 
place a new code of working rules has also been agreed 
upon to come into operation on October 1. In two 
towns—Halifax and York—strikes existed at the date 
of the report, and at nine other places disputes were 
pending in one form or another. The employersat York 
are striving to get men from Scotland, but the latter 
are oaviecl by the report to stay away. The report 
contains a list of proposals for the amendment of rules 
suggested by the general council, and a list of other 
proposals, amongst which are schemes for federation. 
Upon all these matters the members are desired to 
vote. These are legitimate matters for the great body 
of the members to vote upon ; but when the votes are 
taken a revision committee will have to sit, or the 
rules will get into a tangle. Then the votes can be 
taken on the revision as a whole, so as to obtain a 
full mandate for the new rules to be certified by the 
registrar. 





The engineering industries throughout Lancashire 
continue to be exceptionally well employed, with 
one or two possible exceptions connected with textile 
machinery. Generally new work is coming forward 
in sufficient weight to replace old orders running out 
and contracts nearing completion. Indeed, the chief 
difficulty which engineering firms have to contend 
with is deliveries, many firms having to refuse orders 
because of their inability to comply with the require- 
ments of customers in this respect. This applies to 
all the chief branches, such as machine-tool making, 
both light and heavy, locomotive and stationary 
engine building, ironmoulding, boilermaking, and cog- 
nate branches. Ina few districts the voice of labour 
is again heard, chiefly as regards an advance in wages, 
which a large number of the men think ought at once 
to be conceded. But, although there is some little 
unrest, there is a remarkable absence of serious fric- 
tion between — and workmen. It is possible 
that this may indicate a peaceful solution of any diffi- 
culty that may arise. Theiron trade has been steady, 
but with an upward tendency in prices, which ten- 
dency is strengthening. Warrants have been quoted 
higher, but makers seem cautious as to advances, even 
though conditions have been favourable to a substan- 
tial advance. In the finished iron trade there con- 
tinues to be a good steady business, with no lack of 
orders, while makers are well sold for some time to 
come, The steel trade is very active, prices tending 
upwards, and in all cases firm. Altogether the posi- 
tion is good, both in the iron, steel, and metal-pro- 
ducing branches, and in all the using departments of 
‘hese metals, and the outlook is regarded as most en- 
couraging. Work generally is so plentiful that good 
hands find no difficulty in obtaining employment on 
satisfactory terms. A good deal of overtime is being 
worked in some districts also. 





In the Wolverhampton district the heat has in most 
cases interfered with production, the men being un- 
able to bear the intense heat at the furnaces. The 
mills and forges, however, have been turning out a 
fairly average quantity of finished iron, and for the 
first time a lessened demand is reported. But this 
does not mean very much, 1s consumers have sufficient 
supplies coming in for present requirements on orders 

reviously given out. Marked bore are reported to 
92 on limited sale by reason of the preference for 
steel for many purposes, but a fair amount of busi- 
ness has been ) in merchant iron, and the demand 
is brisk for the better qualities of unmarked bars, 
prices for which are firmly upheld. The common 
sheet trade is still depressed, though the competition 
is said to be less keen on account of makers having 
turned their attention to other material. Stamping 
and working-up sheets have been in request, and a 
good well-sustained demand has existed for galvanised 
roofing sheets and fencing iron for export purposes. 
Best thin sheets have been in active demand, cal Gents 
changed hands in weighty parcels. The great demand 
for steel has caused a further rise in prices in bars, 
billets, and plates. The chief difficulty experienced at 
ogee has been the scarcity of pig iron, the demand 
or which is such that some makers have had to with- 
draw their lists, being unable to supply beyond pre- 
sent contracts. Foundry sorts are dearer, and cold 
blast metal is in heavy demand. The local trades are 
mostly very busy in the engineering and allied branches 
and in most of the hardware industries. There is no 


lack of work in the district, and yet there has been 
but little trouble in the labour world, 


Thiogs go on 


smoothly, as a rule, both in the crude and finished 
producing branches, and in all the metal-using indus- 
tries of this large and busy district. 

In the Birmingham district there has been a well- 
sustained demand for most qualities of iron, and prices 
have been firm all round. In the steel trade the de- 
mand has been in excess of the supply ; quotations 
consequently have been very firm. The weather has 
been so extremely hot that the output from mills and 
forges has been restricted, the men being quite unable 
to bear the intense heat. All the local trades continue 
busy, or with very rare exceptions. The pressure in the 
engineering branches may not have been quite so great 
as it was, and in some other departments it has mode- 
rated, but not so as to indicate any falling off. In the 
many smaller branches of the metal-using trades em- 
ose has been mostly good, the cycle sections 

ing, perhaps, the least active. There are no serious 
labour disputes pending or looming in the near dis- 
tance in any department of industry, nor have there 
been for some time. 





The Amalgamated Engineers of Leeds and district 
recently sent in a request for an advance in wages of 
2s. per week, and it was hoped by many that the de- 
mand would be agreed to by the employers. However, 
at a meeting held last week the request was unani- 
mously refused cs being premature and impracticable. 
The two terms scarcely follow, unless the first governs 
the second. If that be the case, the request may be 
said to have been refused because, being premature, it 
was for the present impracticable. For some reason 
or another the Leeds rates of wages have been usually 
below some other great centres, and doubtless it was 
hoped to level up pg in that district for that 
reason. It remains to be seen what the result of the 
refusal will be, but so far as can be judged there is no 
great danger of a general stoppage of work to enforce 
the demand. Possibly the officers of the union will 
seek to negotiate terms at an early date. 





The glass workers employed at Hunslet, Leeds, have 
mutually arranged their differences with the employers, 
and after three weeks of idleness resumed work last 
week. The free labourers who were engaged to fill 
the places of those on strike have been discharged. 


The iron moulders of Belfast had notified that they 
expected an advance of ls. per week from the 8th 
instant. Before the expiry of the notices Messrs. 
Harland and Wolff considered the demand, but the 
other employers did not. The union determined in 
favour of a strike upon the refusal of any firm to grant 
the advance. 

A crisis is said to be impending in the building 
trades, but it is at present confined to the plasterers 
only. Hitherto the plasterers have generally been 
content to follow the masons, bricklayers, and car- 
penters, but now they feel it possible to act on their 
own initiative. It is said that hands are scarce—good 
hands have usually been, and now that better work is 
expected the less skilful hands have to go further 
afield. The men now demand an advance of a penny 
per hour, or at the rate of 4s. per week for 48 hours, 
or of 4s, 6d. for 54 hours’ work. No final action has 
been taken as yet, but notices are threatened at the 
end of the month, when a strike is to follow if the 
demand is not conceded. 





The bone brushmakers of London, mostly employed 
in the Hackney, Hoxton, and Kingsland districts, 
came out on strike last week for an advance of from 
6d. to 8d. per day. Nine firms are involved, but the 
total number of men employed is only about 140. All 
those, with the exception, perhaps, of a few, very few, 
non-society men, came out, the determination ex- 
pressed being not to resume work until the demands 
are complied with. Some of the workers in this 
branch are exceedingly well-skilled men, so that it will 
not be easy to supply their places, except, perhaps, by 
importation. 





The Emperor of Germany is often brutally frank in 
his speeches, and scarcely ever errs on the side of 
caution or prudence. In a speech reported last week, 
he announced his determination to protect the worker 
who is willing to work. So far, so good. But he 
went on to state that a Bill for that purpose will be 
introduced into the Reichstag in the coming session, 
and will provide imprisonment with hard labour, with 
the most ——— form of incarceration, which 
carries with it the loss for life of such privileges as 
the franchise ‘‘ for every one, whomsoever he may be 
and by whatever name he may be called, who attempts 
to prevent the German workman willing to work, or 
who incites to astrike.” The last part of the sentence 
is the most alarming, as it is indefinable. Perhaps the 
measure will be more reasonable than the speech—if 
not there will be serious work in Germany over the 
labour question. 











The ‘ horse-keepers” in the North Metropolitan 


Tramways Company, employed at the Stamford-hill 
stables, last week struck work because the manager 
discharged three men. One was suspended for two 
days because he was 10 minutes late. On the day 
following two others were similarly discharged. Then 
the whole of the men ceased work. After some hours 
the officials of the company saw the officials of the 
men’s union and agreed to reinstate two of the men, 
and work was resumed. 





At the close of last week it was stated that 20,000 
miners in South Wales were still idle, although work 
is being resumed as fast as possible. 5000/. was 
divided as far as it went, the total distributed having 
reached 150,000/. ; but the losses in wages are esti- 
mated at two millions sterling. The aggregate losses 
will, perhaps, reach five millions sterling. 

The representatives of the Northumberland miners 
will meet the coalowners on the 24th inst., to discuss 
the wages question. At a special meeting of dele- 
gates, held last week, a resolution was proposed in 
favour of demanding an immediate advance of 20 per 
cent., and to strike if the demand were not complied 
with. But this motion was rejected by 47 to 7, and 
the committee were authorised to meet the employers 
and arrange the best terms possible under the circum- 
stances. 

The Scotch coalowners officially notified to the Fife 
miners’ secretary that they are prepared to give an 
advance of 5 per cent. to take effect from the 14th 
instant. In doing so the coalowners’ secretary stated 
that the advance was conceded to avert the calamity of 
a strike, which would be specially disastrous at the 
present time. But the advance was not justified by 
prices or by the state of trade. The men look at it 
from a different standpoint. 

The secretary of the National Miners’ Federation 
having notified to the coalowners in the federation 
districts that the men have refused the offer of 24 per 
cent. advance, the two parties will meet at an early 
date to discuss the question. The representatives of 
the men had provisionally accepted the offer, condi- 
tional upon the men’s acceptance thereof. This is 
another instance of the delays caused by a referendum. 
If this goes on the employers will hesitate to nego- 
tiate, not knowing what the final results will be. 








ON THE ACTION OF METALLOIDS ON 
CAST IRON.* 
By Guy R. Jounson, Embreville, Tennessee. 


In presenting to the Institute the following paper, 
written at the suggestion of one of its prominent 
members, the writer wishes to say at the outset that it 
has been prepared from an American foundryman’s 
standpoint ; and that while it differs, in all probability, 
much from the standpoint of the British and Continental 
manufacturers, yet it is hoped that it may promote an 
interchange of views, without which no trade can hope 
for advancement. 

Never in the history of manufacture has there been a 
time when saving was more necessary, and never a time 
when there was more need for scientific and practical 
men to come together on a firm basis of mutual under- 
standing. 

It is now almost entirely conceded, at least on this side 
of the Atlantic, that the successful management of a 
modern’ foundry embraces a knowledge of chemistry, 
and a proper understanding of the effects produced by 
the various metalloids on cast iron. 

It is with a view to throwing some light on the vexed 

uestion of the chemistry versus the physics of cast iron 
that this el is submitted. By its aid it is hoped that 
the foundryman who cannot afford the services of a 
chemist may yet be enabled to buy his iron understand- 
ingly. The tests and analyses presented have been 
extended over nearly three years’ time, and are in man 
cases the mean of a number of tests or analyses. Much 
of it has appeared in print before, especially the tables, 
which were printed in full in some of the American 
technical papers in 1897. It should be said, however, 
that all of the data from which the tables were prepared 
have been checked up, and the results found so concord- 
ant that it has not been deemed necessary to change 
them from their original form. 

The value of the subjoined notes is necessarily weakened 
in some degree by the fact that only one iron—viz., 
Embreville—has been experimented on, and that, further, 
three years is a short time in which to obtain a great 
deal of information on so vexed a subject. ; 
Per contra, it must be said that the ores at Embreville 
give almost any range of any element found in cast iron, 
and that, being worked entirely by chemical analysis, as 
the furnace at Embreville is, = Ben is an almost infinite 
variety of demands as to chemical analysis. 

For the sake of better understanding, it will perhaps 
be better to take up the elements and their effects on iron 
seriatim, beginning with carbon, which, the writer does 
not hesitate to say, has more influence on the physical 
characteristics of cast iron than any other ; for to a large 
extent, as indicated below, and within certain limits, the 
influence of the various other elements is exerted not on 
the iron itself, but on the carbons. 

According to modern research, there are four forms of 
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carbon present in cast iron, but itis hardly necessary to 
mention in a paper of this character more than the two 
known respectively as graphitic carbon and combined 
carbon, and accordingly only these two will be considered 
in this paper. ‘ : : 

In the total carbons in an iron there is comparatively 


little difference in the various grades, but the results of 
the relative amounts on the strength of castings are very 
reat. 
“ As a rule, it may be stated that the higher the iron 
in carbon, the weaker it will be. As an example, the 
analysis of one of the strongest American charcoal irons 
is given, with a similar analysis of coke iron produced at 
the Embreville furnace : 
Charcoal. Enmbreville. 
Silicon 1.69 p.c. Eli psec. 
Sulphur 0.060 ,, 0.083 ,, 
Phosphorus ... 0.364 ,, 0.303 ,, 
Manganese ... vsuy SEO sa 0.50 ,, 
Combined carbon ... 0.59 ,, 0.7 ei 
Graphitic carbon ... 2.32 ,, i a 
Tensile strength 35,000 Ib. 30,000 1b 


In these analyses, moreover, the coke iron has the 
advantage of having a half per cent. less silicon, which 
would increase its strength. 

Another coke analysis, same furnace, but nearer in 


silicon to the charcoal analysis, is: 
Silicon 1.38 p.c 
Sulphur ... se we sar > O88 5, 
Phosphorus __... ti ee iver 58 
Manganese oe 0.55 =, 


Carbons not determined, but not far different from the 


first. The result of four bars was 26,240 lb. 
Analysis of the carbon figures is instructive : 
Carbon in Carbon in 
Charcoal Iron. Coke Tron. 
per cent. per cent. 

Graphitic .. 32 3.02 
Combined ... 0.89 0.75 
Total ... 3.21 3.77 


Percentage combined carbon to graphitic : ‘ 
Charcoal iron ... 27.7 per cent. 
Coke iron oe 20.0 

In other words, charcoal iron is stronger than coke 
iron, because it contains less carbon, and its combined 
carbon is higher in proportion to the graphitic than is the 
case in the coke iron. 

To still further check this theory, the author has tried 
the experiment of melting wrought scrap with pig iron in 
the cupola in order to attain a lower resultant carbon. 

As it is a well-known fact among foundrymen that 
castings produced in this way are spongy and unreliable, 
the mixture was run into pigs and then re-melted ; this 
gave a homogeneous iron of great strength, as the accom- 


” 


panying analysis and tensile strength show : 
Silicon 0.94 p.e. 
Sulphur ... Ue: os 
Phosphorus 0.192 ,, 
Manganese i OZ ss 
Graphitic carbon 2.58 ,, 
Combined carbon ces ee nite AOL vps 
Tensile strength of bar turned from 
the centre of a full-sized pig 34,010 Ib. 


This experiment was repeated many times, varying the 
proportion of wrought scrap each time, but the results in 
each case clearly established the fact that by lowering the 
total carbons the iron is made stronger. 

The users of ‘‘ air furnaces” have further demonstrated 
this fact, and the writer knows of several concerns which 
make castings requiring high tensile strength who use the 
air furnace to the exclusion of the cupola, and burn out 
enough carbon to give an otherwise ordinary iron the 
desired strength. Major Malcomb M‘Dowell, of Chicago, 
has further demonstrated this fact in a series of castings 
for Government work, though his tensile results are 
unquestionably helped out by the very low phosphorus 
contents. 


Major M‘Dowell’s Test. 

Silicon . 134 pe 
Sulphur... 0:08", 
Phosphorus 0.08 ,, 
Manganese dus Oe *;, 
Graphitic carbon... 219 .,, 
Combined carbon sks 3 O95 4; | 
Tensile strength . 49,900 lb. per sq. in. 


Graphitic carbon renders an iron soft, easily machined, 
and less apt to be brittle, but owing to its disturbing 
continuity, decreases tensile strength. 

_Its disturbing continuity arises from the fact that it is 
simply an inter-molecular mixture, and not, as in the case 
of combined carbon, a true chemical combination. 

From the above it follows that an iron high in com- 
bined carbon will be machined with more difficulty, will 
have greater strength, but will be more brittle. (See 
Table I.) To cite familiar cases : 

A locomotive cylinder has to resist great wear, must be 
of great tensile strength and density, and yet be capable 
of being machined properly. As we might expect, an 
iron having a No. 3 or grey forge fracture is employed in 
the best practice. For ordinary castings, however, a 
much softer iron is preferable, and accordingly we find 
Nos. 1 and 2 being used in such work, and being mixed, 
of course, with other grades and scrap, as suits the idea 
of the foundryman. 

It is not difficult to transform patie carbon into 
combined carbon. Chilling has this effect, and the re- 
melting in the foundry, combined with the chilling of 








TABLE I.—Embreville Iron. 


Tensile strength. Silicon, sulphur, phosphorus constant. 
Carbons variable. 




































































: Analysis Test Bars. | Physical Tests. 
el 
= 3 re ¥ ! iiss BSR 
5 cI ,|3 | | 2 
z\ & a g | 8/38! Grain | a 3 
g$ 2181 2), |5/88, after iS 29 | Fe 
' 2 3 | 5 FP #88 Melting. |» = $5 be 
ao ja! & |m*1e [5° a?| a2 lan 
1/1 F. |120 0.066 | 0.175 |3.72 0.15 Very open’ } | 7,750/17,500 
2) 1 F, |1.24) 0.053 | 0.179 |3.65 0.4 » | #} | 7,800)17,650 
3) 2¥F. |1.29) 0.067 | 0.170 |3 50 0.28 Open | } | 9,850 22,300 
| | | | bright | 
4 2F. /1.21; 0.069 | 0.179 3.52 /0.33 ” | 2 | 9,900 | 22,400 
5| 2 F. /1.28) 0.057 | 0.171 |3.49/0 35 2° | # ren 19,350 
6 2F. |1.27) 0.063 | 0.175 3.58 /0 32 of | 1% | 9,750 18,800 
7, 3 F. |1.20) 0 068 | 0.175 |3.45/0.39 = | 42 |11,100 21,400 
| right 
8 3F. |1.20) 0.066 | 0.170 |3.42 0.40 Pa | 2 10,850 24,550 
9' G. F. |1.29, 0.053 | 0.175 [8480.85 Grey | # |10,650 24,100 
lu! G. F. |1.28! 0.055 | 0.179 |3.84 0.56 = | 3 |13'200|29; 
1l G. F, |1.25 0.066 | 0 170 /3,.32 0.61 ” | #% |12,950/ 24,950 
12 G. F, |1.25, 0.067 | 0.170 2.88 (0.98 Very close} }j |17,450) 33,650 
grey | } 
13 G. F. 1.21) 0.061 | 0.174 |2.95'0.93 pe }3 (17,550 | 33,850 
14) G. F. |1.29) 0.053 0.179 [2840.92 3 [15.900 35,950 
| | | | 
TaBLE IT.—Embreville Iron. 
Tensile strength. Silicon, sulphur, carbons constant. 
Phosphorus variable. 
: Anal) sis Test Bars. Physical Tests. 
a ow ee scien areie 
4\ 4 ; 
5| 2 Pe are: ae ae 5 
a . 2) 2 12 in 6 26 |! 2 
g}e § & rs | & 26 after (i=) aa as 
| 2 £) & | 82 | F18S| Melting. |} = 38 | sg 
a] o |a@| a |&™|) os [6° (27) a? | an 
1|@. F. 1.09 0,080 | 0.121 |3.03/0.78| Grey | 4% |13,250| 25,550 
|}, "1.10 0.072 | 0.143 |3.10|0.79 .: 43 |12,900 | 24,950 
3) ,, (1.01 0.075 | 0.150 |2.93/0.82 o 12,700 | 28,7 
4] ,, 1.13, 0.081 | 0.174 |3.00/0.81 oe }} [13,100 | 25,250 
5| 4, 1.08, 0.076 | 0.208 |2.89/0.88 » | #8 |12,900| 24,850 
6| ,, 1.06 0.078 | 0.247 |2.96/0.85 |Close grey; 4 |13,400/ 30,300 
7| 4, 1.11) 0.083 | 0.803 |3.02/0.75 » 13,350 | 30,200 
8} ,, 1.03! 0.073 | 0.854 |2.96/0.83 a #4 |11,900 | 22,950 
9 ,, 1.02 0.078 | 0.412 |2.91/0.85 |Light grey /10,850 | 24,550 
10} ,, 1.09 0.081 | 0.453 |2.83|0.80 1» | 1 {10,100 | 19,450 
11| ,, 1.07 0.073 | 0.517 |2.80/0.88 1» | $4 |10,050/ 19,350 
12} ,, 1.07 0.082 | 0.554 |2.83|0.81 v8 43 |10,750 | 20,700 
} | | 





TasBieE III.—Embreville Iron. 


Tensile strength. Phosphorus, sehen, carbons constant. 
Silicon variable. 


























| | Analysis Test Bars. | Physical Tests. 
Sa a I 
2\ 3) l l | l re 
5} iC) | | . 3 | | | 2 
zim]. | e| 3 2 28> Grain | 6 He 3 
a| @ | | ‘ <a ere ; 
So/8) 2188/2 iEs wey. | 2s | ge | 28 
oa fisi 3B 26. & OO s. | CPA fs os 
aola, a |&*15 \5 cnt sin ae 
1 (0.31 0.071 | 0.179 |3.03,0.79 Grey % |13,950 31,550 
2 | 10.53 0.068 | 0.181 |2.94 0.83 9” ¢ {12,800 | 28,950 
3 | 0.74, 0.074 | 0.184 |2.98 0.51 9 4% | 18,100 | 25,250 
4) |1.01' 0.077 | 0.183 |3.07 0.78 9 $3 =| 13,250 25,550 
5 |1.27, 0.070 | 0.178 |2.98 0.85 a } {12,850 29,050 
6 /1.55 0.068 | 0.185 |2.94 6.83 9 # |12,500| 28,300 
7 |1.76 0.067 | 0.179 |3.07 0.83 | ’ | }# |11,850' 22,850 
8 |?.08, 0.078 | 0.179 |3.01/0.80/ 4, | 4#_|10,200/ 19,650 





No “grade melted” given. Mixtures used ‘to obtain com 


parisons noted. 


TABLE LV.—Embreville Iron. 
Tensile strength. Silicon, phosphorus, carbons constant. 























Sulphur variable. 

; | Analysis Test Bars. Physical Tests. 
be . 
B¥ a we 
g| = a ; 3 | | to 5 
Z| a a| 3 3 3 lg} Grain | | 8g 3. 
2) @ A 2s ia <3 : 
£4) 8) & | 83 |S 2s] ucting. | So | 38 | 28 
aOlal @ WL ct a? |) a? | an 
1 |1.22| 0.051 | 0.203 [2.980.883 Grey 42 | 13,100! 25,250 
2 |1.19) 0.072 | 0.197 3.07 \0.80| ” | 4% | 12,650) 24,400 
3 1.25} 0.109 | 0.198 |3 03 0.78| 99 | $# | 12,950) 24,950 
4 | 1.23] 0.141 | 0.202 |2.96 0.97|Close grey } | 15,750/35,650 
5 | 1.26] 0.172 | 0.207 |2.99 0.92), 13 | 17,200] 33,150 

| 





the sand mould, generally produces the desired grain ; 
while by using metal chills and sufficiently low silicon 
contents, all of the graphitic carbon will be changed to 
combined carbon, giving a white iron. Sufficient repeti- 
tion of re-melting, with the consequent loss of silicon, will 
make a perfectly grey iron white. In malleable work an 
air furnace is sof to produce this effect on the first melt, 
though in this class of work the process is carried further, 
and more of the carbon is burned off. p : 
Silicon.—The effect of this element on cast iron is 
robably better known than any other occurring therein. 
ts proportion varies all the way from a small fraction 
of 1 per cent., as in white and basic open-hearth irons, to 
17 per cent. or over in ferro-silicons. Its influence on 
foundry irons is that of a softener, i.e., it tends to turn 
the carbon in the iron into the graphitic state. Just 
what its influence per se on iron is it is impossible to say, 
owing to its great power over carbon, from which it is 


impossible to disassociate it. It is probable that its effect 
is to weaken, but with the ordinary run of carbons up to 
1} per cent. seems to make little difference, although it 
will be observed that the strongest iron in the tables is 
the lowest in silicon. It will also be noticed that the 
sulphur is comparatively high, quite enough to transform 
much graphitic carbon into combined. (See Table III.) 

Sulphur.—This element turns graphitic carbon into the 
combined state, and hence makes cast iron harder, denser, 
and more liable to crack. The hotter the iron, the lower 
the sulphur, and hence the more — carbon. From 
this it follows that Nos. 1 and 2 foundry have little 
sulphur, and it is a fact that they frequently contain less 
than 0.01 per cent.; while a No. 3 or grey forge from the 
same furnace will frequently run well up towards 0.1 per 
cent., and white iron with over 0.3 per cent. is not un- 
usual. Such iron is usually as brittle as glass. Owing, 
however, to the above-mentioned characteristic, that 
sulphur has a tendency to convert graphitic carbon into 
combined carbon, it is valuable in certain classes of 
foundry work, and an iron to show great strength and 
density should contain from 0.05 to 0.075 per cent., or 
even higher, this being a point which can only be obtained 
by careful experiments on the iron being used. For 
instance, referring to Table IV., it will be seen that 0.141 
sulphur gives the highest as to tensile strength, while the 
iron resulting is “‘close grey.” The outer skin of this 
specimen was hard to machine, although after this was 
turned off, the iron cut more like steel than cast iron. 
Another case in point is Finspong gun iron, analyses of 
which show from 0.09 to 0.150 per cent. For ordinary 
— however, it is best to have the sulphur as low as 
possible. 

It should not be forgotten in this connection that coke 
contains a relatively large amount of sulphur, and that 
iron readily takes it up, and that consequently many a 
ton of casting is spoiled through neglect to have the 
sulphur contents of the coke analysed either by the user 
or the manufacturer. For the same reason, much pig 
iron is annually condemned, where the fault lies with the 
coke with which it is smelted in the cupola. hen it is 
remembered that the best coke made in the United States 
contains about 0.5 per cent. of sulphur, and that most of 
it carries upward of 1 per cent., and when it is further 
recollected that 0.1 per cent. in the castings will generally 
make them too hard, it will be seen that the importance 
of coke analysis can hardly be over-estimated. 

Phosphorus.—Phosphorus unquestionably has a ten- 
dency, per se, to convert graphitic carbon into the 
combined state. The best proof of this is to be seen at 
furnaces making Thomas pig for conversion into steel. 
Such iron, containing less than 1 per cent. silicon, 0.6 
sulphur, and 2 per cent. or over in phosphorus, is almost 
always pure white and very brittle. 

Owing to the greater influence exerted by silicon and 
sulphur, the effect of phosphorus in ordinary pig iron is 
not very noticeable. It is of value to the uae ryman, 
however, in preventing, in marked degree, shrinkage, 
and promoting vageneas The makers of pipe have found 
this out, and the modern manufacturer of this material 
always sees that his mixture contains enough phosphorus. 
The writer knows of cases where iron containing 1.50 to 
2 per cent. phosphorus, which was formerly held almost 
worthless, is now eagerly sought, in order to mix with 
other irons containing phosphorus in only medium 
amounts. While exact knowledge is not available, yet it 
is pretty well understood that the resultant phosphorus 
in this class of castings runs about 1 to 1.25 per cent. 
The above also holds true for light thin castings, 7.¢., 
they should be made of iron running high in phosphorus 
1 to 1.25 per cent., even higher, varying with the chs 
racter of the casting. At the same time, it must be 
remembered that for work requiring high tensile strength 
a low spe. wenn iron is preferable. Such iron should 
probably notcontain over 0.2 per cent. 

Car-wheel iron runs still lower, 0.2 to 0.4 per cent. 
Iron containing less than 0.2 per cent. is, however, apt 
to shrink badly, and to run red and short. But it is 
suitable for ma: ing malleable castings of, and for mixing 
with, other pa orus irons to obtain a strong mixture. 
(See Table IV.) 

(To be continued.) 








THE BRITISH ASSOCIATION. 


Address to the Mechanical Science Section. By Sir JOHN 
Wo tre Barry, K.C.B., LL.D., F.R.S., Past-President, 
Inst. C.E., President of the Section. 

Apart from all other considerations which so favour- 
ably affect this Congress, I think, so far as Section G is 
concerned, that we are fortunate in meeting in this ancient 
city, which has so much of special interest for engineers 
and for others interested in applied science. 

(I.) I propose, therefore, to say a few introductory 
words about Bristol and its neighbourhood from the point 
of view of this section of the Association, but it 1s far 
from my intention to either criticise the past work of the 
Corporation in relation to their dock enterprises or to 
volunteer advice to them with respect to possible works 
of improvement. 

Bristol is, at this moment, of great commercial impor- 
tance, as indicated by the value of its imports and 
exports, and occupied an even more important relative 

ition among British ports at_a time when the ports of 
iverpool, Glasgow, Cardiff, or Southampton were almost, 
or altogether undeveloped. So far as Customs Revenue 
is concerned Bristol now stands third, and in regard to 
the gross value of her sea-borne trade she is thirteenth 
among ports of the United Kingdom. 

It is unnecessary, and it would be foreign to the objects 

of Section G, to attempt to trace the economic reasons 








which cauged the long-continued importance of Bristol, 
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or to account for the rapid growth of other ports more or 
less competitive with it. Allsuch causes are to be found, 
at least to a great extent, in considerations apart from 
the merely physical characteristics of the sea, river, or 

.land at the various sites ; as, for example, in propinquity 
to markets or centres of production, in situation relatively 
to population or to means of distribution, in individual or 
collective enterprise, in enlightened or unenlightened 
administration. 

These circumstances have, in truth, at least as much 
if not more influence in determining the history and 
prosperity of ports than what are termed natural advan- 
tages of respective sites, by which I mean such matters as 
protection from winds and currents, depth of water in the 
port itself and in its approaches from the sea, the posses- 
sion of soil adapted to the foundations of docks or quays, 
and ready access to suitable materials for cheap and effi- 
cient construction. 

While recognising to the full the great advantages of 
such physical endowments in the development of a great 
port, one cannot but remember that they form only part 
of the problem, and that the business of engineers is to 
modify and direct the great forces and characteristics of 
Nature for the use and convenience of mankind. We 
have, in fact, to make the best of a locality which may or 
may not be promising in the first instance, and history 
shows us that there are few places which are hopeless for 
our purpose. Thus while, on the one hand, we see many 
harbours in this country which inherit from Nature every 
feature to be desired for the establishment of a port, but 
which remain useless for that object; so, on the other 
hand, we find many of the great centres of trade estab- 
lished in situations which possess no such advantages, 
and where almost everything has had to be supplied by 
painful exertion and great expenditure. 

As examples of these facts, I may point to the remark- 
able progress of many commercial ports situated in 
localities which were originally the reverse of promising 
from an engineering point of view—to Glasgow, where 
26 millions sterling in value of exports and imports 
are annually dealt with in ships of the largest 
draught, though it is placed on a river which only fifty 
years ago was nearly dry at low water fora distance of 
10 miles below the present docks—to Neweastle, with a 
present trade of 135 millions sterling, which within the 
memory of this generation was approached by a shallow 
river, entering a much-exposed part of the North Sea over 
a dangerous sand bar. Sixty years ago the Tyne could 
only receive (and that only at high water) a small class of 
coasting vessels, whereas it is now navigable for deep- 
draughted vessels for a distance of 13 miles from the sea. 
The breakwaters also at Tynemouth, which have been 
constructed under great difficulties on a coast without a 
single natural encouraging characteristic, not only make 
a valuable harbour of refuge, but have, practically speak- 
ing, removed the external bar. 

In a similar way, as evidence of the truth of my propo- 
sition, I might point to a multitude of other instances: 
to the great docks of Buenos Ayres, which city, when I 
knew it 20 years ago, could not be approached within 7 
or 8 miles by sea-going ships of 15 ft. or 16 ft. draught ; 
to Calcutta, dependent on the dangerous navigation of the 
Hooghly, including the dreaded James and Mary 
shoals; to the creation of the port of Manchester, 45 miles 
from the sea, approached by a tide-locked canal which has 

cost 13 or 14 millions of money in its construction ; to the 
great recent developments of Rouen, Dunkirk, Antwerp, 
and Amsterdam; to the improvements of the Danube 
and the Mississippi. In all of these cases the natural 
characteristics of the localities were quite unsuited to the 
requirements of an advancing trade in modern vessels, 
but the inexorable demands of commercial shipping have 
created the supply, at the hands of engineers, of improve- 
ments and modifications of Nature, which are so large 
and important that, to an unprofessional eye, they might 
now almost appear, at least in some of the cases which I 
have mentioned, to be physical characteristics of the 
locality. 

I think that we may safely say that trade will produce 
the required accommodation, and that accommodation in 
itself will not create or attract trade. 

Bristol is a case in point, and it is interesting to us at 
this meeting to note, however briefly, some of the impor- 
tant works which have «eltered and are altering its capa- 
city as a port. At the end of last century Bristol and its 
capabilities were, as they have been almost ever since, 
the battlefield of civil engineers, and we know that re- 
ports and projects were made by most of the men who 
were then recognised as authorities. The diversion of the 
River Avon and the construction of the floating harbour 
of Bristol, which were carried out under the advice of 
William Jessop in the years from 1804 to 1809, were 
boldly conceived and ably executed. The result of the 
diversion of the Avon by means of what is still known as 
the new cut, enabled the whole course of the river to be 
made into a floating harbour of about 71 acres, of which 
57 acres are available for vessels of considerable size. The 
total cost seems to have been about 600,0007. Though 
the greatest draught of water in the floating harbour 
(some 20 ft.), and the dimensions of the original locks 
(150 ft. long and 36 ft. wide) vom d appear to us at the 
close of the 19th century somewhat insignificant, they 
were, no doubt, up to the estimated requirements of that 
day, and I think we can recognise in Jessop’s work the 
impress of a great mind. 

he Cumberland Basin was deepened and improved, 
and the lock accommodation was increased by Brunel in 
1850 by the construction of a lock, 350 ft. long and 62 ft. 
wide, and again by Howard in 1871, who made another 
lock 350 ft. long, 62 ft. wide, with 23 ft. of water at high 
water of neap tides. This is the present limitation of 
the access of shipping to the town docks, and though we 


ciate the energy of those who have gone before us, and 
who found the funds for or designed works, which for so 
many years well fulfilled their purpose. 

The approach to Bristol from the sea—that is to say, 
from King Road in the Bristol Channel—is certainly un- 
promising for large ships, and, indeed, when contemplated 
at low water, appears not a little forbidding. Something 
has been done, and more is now in am, towards 
straightening, deepening, buoying, and lighting the tor- 
tuous course of the Avon below Bristol. More, no doubt, 
would have been undertaken in former years, if the great 
rise of tide in the river had nut provided, at spring tides, 
a depth and width for navigation which were sufficient for 
practical purposes, until the size of modern ships impera- 
tively demanded increased facilities of approach. I 
think that it isa remarkable thing that vessels of 3000 
tons burden, 320 ft. in length, and drawing 26 ft. of water, 
succeed in reaching Bristol, and that the trade in the heart 
of the city continues to increase. 

Those acquainted with the strong tides of the Avon, 
or with its bends, which do not exceed in places a radius 
of 800 ft., and, lastly, with what might be the con- 
sequences of a long vessel grounding in a channel which 
has only a bottom width of 100 ft., cannot but recognise 
the skill and nerve of the pilots in navigating large vessels 
from King Road to Bristol. This is done by night as 
well as by day, and so successfully that the rate of in- 
surance for Bristol is no more than it is for Avonmouth 
or Portishead, the entrances of which are in the Severn, 
or than for many ports situated on the open sea. 

We have similar examples of what can be done by the 
yg na development of pilotage skill in the Hooghly, 
the River Plate, in the Yangtse Kiang, the Mississippi, 
and other rivers where special men have been evolved, 
as it were, by the demand, and navigate with safety and 
success channels which are so full of dangers that they 
might well appear impracticable. Experience, indeed, 
shows us that, given a trade and a depth of water render- 
ing access possible, ships will make their way to ports 
through all kinds of difficulties and with a wonderfully 
small margin of water under their keels; reminding one 
of the boast of the Mississippi captain that he could take 
his steamer wherever the channel was a little damp. 

To return, however, to Bristol and the Avon, in spite 
of all efforts to keep pace with trading requirements, the 
time arrived, in 1868, for providing improved dock ac- 
commodation, which would avoid the navigation of the 
Avon, and at the same time afford deeper locks and more 
spacious quays than could be given in Bristol itself. The 
Avonmouth and Portishead Docks, accordingly, were 
built between 1868 and 1878, and acquired by the Corpo- 
ration in 1884. Both are fine works for their period ; 
but even in their case the rapid development of modern 
shipping has occasioned a demand for enlargements of the 
facilities which they afford. ar. a matter which 
is again agitating Bristol is still further dock accommoda- 
tion, and there has been a sharp contention whether this 
should be effected by what is described in the somewhat 
barbarous word ‘‘dockising” the Avon, or by new docks 
at King Road. Dockising implies the construction of a 
weir and locks at Avonmouth, so that the Avon would be 
impounded and make one sheet of water nearly six miles 
long to Bristol, the natural discharge of the river being 
provided for by outfall sluices, while the alternative of 
dockising the lon is to be found in great additions to 
the docks either at Avonmouth or Portishead. 

In the peaceful atmosphere of Section G, [ will not 
enter upon the various aspects of these antagonistic pro- 
posals, and will merely say that I have no doubt that in 
some way Bristol will keep ahead of what is wanted, and 
that I wish the city and the engineer who may carry out 
any of the ideas which may be eventually adopted every 
success and satisfaction in such important undertakings. 
(II.) Leaving, then, for the present all local considera- 
tions, and seeing that a large part of my own work has 
lain in the construction of new docks and in the alteration 
of old docks, I propose now to say a few words on what 
appear to me to be at present the salient points on these 
subjects in relation to the growth and the requirements 
of our merchant navy. 

In the first place, one cannot but be struck with the 
great demands which come with some suddenness on the 
present generation for increased dock and quay accom- 
modation. The British people are the chief carriers of 
the werld, and are indeed those ‘‘that go down to the 
sea in go and occupy their business in great waters.” 
This can appreciated when we consider that annually 
our over-sea import registered tonnage is 34 millions, and 
our export registered tonnage is 38 millions. Our coast- 
wise traffic amounts to 63 million tons per annum, making 
together a tonnage to be dealt with of 135 million tons. 
If weadd to these figures the tonnage of vessels in ballast, 
and the number of calls of those vessels in the coasting 
trade which touch at several ports in the course of one 
voyage, we must add a further 55 millions of tonnage, 
making a total of 190 millions of tonnage using our ports 
yearly ; and if we divide these figures by, say, 300 days, 
to _—- against more or less idle days, bad weather, 
and the like, we have the result of 633,000 tons per diem 
entering and leaving our ports. If we assume an average 
ship of 300 registered tons, which is probably not far 
wrong, we have about 2100 trading vessels entering or 
leaving our ports daily—a flotilla of startling numbers. 

In truth, the magnitude of our mercantile navy, as 
compared with that of other countries, is analahing 
We have 104 million tons, against a total of 13 million 
tons belonging to all the other nations of the world, in 
which are included three million tons of steam vessels 
engaged in the lake and river traffic of the United States. 
Descending to particulars, our merchant fleet is 114 
times that of France, seven times that of Germany, 18 
times that of Russia (in Europe), 2? times that of the 


62 times that of Norway, 14 times that of Italy, and 
14 times that of Spain. Out of our total tonnage of 
10} millions, 6? millions are steam vessels, and the pro- 
portions in relation to the steam tonnage of the other 
countries above referred to are approximately the same. 

Again, it is instructive to note how small a proportion 
of the trade of other countries, even including coasting 
traffic, is carried in ships belonging to the country in 

uestion. Thus, whereas we as a nation convey in steam- 
ships 76 = cent. of the a te tonnage of our own 
ports, only the following i i of the total trade of 
other nations are carried by the shipping of each country 
in question : 


Per Cent. 
France ... about 30 
Italy nome 19 
Germany is = 43 
Russia (in Europe) oS 7 
Norway ... ae si 56 
Sweden ... a 29 
Holland ... =e Si i 26 
United States (over-sea) pie ey 15 


It is a recognised fact that a very large part of the 
balance of the above proportions is conveyed in British 
ships frequenting the various foreign ports and acting, as 
I have said, as the ocean carriers of the world. 

Thus in the best returns available I tind that British 
shipping conveys the following proportions of the over- 
sea commerce of other countries : 


Per Cent. 
Italy : 44 
Germany 38 
Russia 57 
Norway 18 
Sweden 27 
Holland _... 54 
United States 60 
France (not given) 


The experience of the Suez Canal again tells the same 
tale, for of the total tonnage passing through that inter- 
national waterway 66 per cent. is British. This is nearly 
seven times that of the shipping of the next largest con- 
tributor, which is Germany, and nine times that of 
France. 

This vast amount of carrying trade is in British hands, 
because we can do it cheaply as well as efficiently. I 
believe that the whole of our commercial fleet is worked 
at a very narrow margin of average profit, though in the 
aggregate it forms one of the most important factors in 
our country’s position among the nations of the world. 

We are often reminded of how greatly the value of 
our imports exceeds that of our exports; but we should 
not forget that the profit on the transport of both goes 
chiefly to the British nation as shipowners, in addition to 
the profit which is earned by them in the carriage of mer- 
chandise from one foreign port to another. 

What an important thing it thus is to the prosperity of 
this country, not merely that our own ports should be 
convenient and adequate to all demands, but that our 
shipbuilders should be able to keep pace with the de- 
mands of this huge transport traffic! We find in this 
connection that we add about half a million tons of ship- 
ping annually to our register, and that we lose about 
200,000 tons annually by wreck. The annual waste by 
vessels becoming old or obsolete has further to be pro- 
vided, and, as a matter of fact, the average annual incre- 
ment of our mercantile navy for the past 12 years is about 
a quarter of a million tons. 

‘he remarkable development within recent years in the 
cheapness of steam navigation, the improved methods of 
building and rigging of sailing ships, and various economic 
causes have resulted ina large increase of the average size 
of ship engaged in over-sea voyages with a comparative 
diminution in the number of the crews of each description 
of vessel. Greater draught of water is consequently de- 
manded, and as a better knowledge of shipbuilding has 
indicated that the beam of ships can be considerably in- 
creased without involving greater resistances, we may 
expect to see ships to increase not only in length and 
— but also in width. 

he largest steamer 20 years ago (excepting of course 

the Great Eastern, which was a magnificent conception, 
though in advance of her time and its requirements) was, 
I believe, the City of Berlin, of 5500 tons burden. Her 
length was 488ft., and her draught and beam were 2) ft. 
and 44 ft. respectively. At the present time the Kaiser 
Wilhelm der Grosse is 625 ft. long, her beam is 66 ft., and 
her draught is 27 ft., and we know that these dimensions 
will soon be exceeded. 
A modern liner now being built will have a length of 
704 ft. (or 24 ft. longer than the Great Eastern) with a 
beam of 68 ft. anda draught of 28} ft. The great steamers 
for the transport of cattle are 585 ft. long, 64 ft. beam, 
and 30 ft. draught and upwards, carrying 14,000 tons of 
cargo. Some of the large sailing vessels carry over 6000 
tons deadweight, and draw 283 ft. Ships of war, a 
not so long as liners, have a beam of 75 ft. with a draught 
of 31 ft., and though in the commercial marine we need 
not perhaps anticipate any great further increase of 
draught of water, the demand for which is largely 
governed by what is available in foreign ports or rivers 
and in the Suez Canal, the fact that men-of-war can, with 
due regard to economy of propulsion, be built with great 
width of beam in proportion to length, seems to indicate 
that we must be prepared in the future for a considerable 
increase of beam for cargo-carrying vessels. 


(To be continued.) 








Tur Matiory Lingr.—The Mallory Line has resumed 
its service from New York to Galveston. Theservice wa# 








realise its insufficiency for modern vessels, we can appre- 





United States (inclusive of the craft on the great lakes), 





discontinued at the beginning of the late war; 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 
number of views given in the Specification Drawings is stated 
Sauk cones where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, é&c., 
of the Communicators are _—— oe ia ti Cine fate 

Copics of Specifications may ry ‘atent 
pi & 25, Southampton Buildings, Chancery-lane, es at 
the uniform price of 8d. 

The date of the nt af te eveties of @ complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


18,160. J. Auchinachie and J. Simpson, Keith, 
nff. Apparatus for Seatetnasing Seeds, &c. 

(3 Figs.] August 4, 1897.—This invention has for its object the 
provision of simple and improved apparatus for distributing 
seeds, ground lime, artificial manure, and similar granu'ar or 
pulverulent substances on to land, for discharging sand on to 
streets. The improved machine is of the class in which a seed 
box or trough A is fitted on a wheeled framing B, so as to extend 
across it and parallel to the running wheel axle C. Within this 
box A is fitted a square shaft, or, as is preferred, two such shafts 
Dor lengths of shafting placed ia line and carried in bush bear- 
ings at the ends and at the middle of the framing where the ends 
of the shafts meet. On the shaft or on each length D of shafting 
abossc rrying a screw or screw b'ades is fitted, and at either 
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end of the screw is a toothed pinion, the screws and pinions beirg 
of such a diameter as to fit the bottom part of the seed box or 
trough. Or a number of such right and left-hand screw sections 
F and pinions G may be fitted on the shafts D, which, as well as 
the box A, may be of any desired length, the screws beirg 
arranged to gather the seed and direct it towards the outlets K 
formed in the box, through which it is forced by means of the 
pistons, which are situated in proximity to the outlets. The 
shafts D are driven from the travelling wheels H carrying the 
framing. These wheels are fitted to run loose, but by means of a 
ratchet and catch or pinions or chain may be used for altering 
the speed of the shafts D in the seed box, or like devices may be 
put into gear to drive the shaft or shafts D in the seed box A. 
(Accepted July 27, 1898.) 


19,696. E. Edwards, London, (7. Gansel, Neusalz a/d 
Oder, Germany.) Electrical Ploughs. [2 Figs.) August 
26, 1897.—This invention relates to ploughs electrically driven and 
moved, and it differs from the devices hitherto employed for the 
like purposes by the substitution for ploughshares of a number of 
rotating conical screws, which may be raised or lowered according 
to the desired depth of the furrows. The rotating movement of 
these screws, as well as the forward and backward movement of 
the plough carriage, are effected by means of a single electro- 
motor. As the boring action of the screws, which are used instead 
of ploughshares, is calculated to assist the forward movement of 
the carriage and the removal of the ploughed soil, a considerable 





amount of power is saved by employing such screws instead of the 
ploughshares hitherto ordinarily used. The framing A which car- 
ries the electric motor with its reversing gear, the plough appa- 
— and the steering apparatus, rests upon three wheels, the 
erage one of which serves as a guide wheel and is carried in a 
ork at the lower end of the vertical guide shaft a2. On this guide 
shaft is fixed at the upper end a bevelled tooth wheel which gears 
with avother similar wheel moved by a handwheel, so that by 
turning the latter in one or the other direction the plough car- 
riage may be steered or guided. The motor B drives by means of 
toothed gear a horizontal shaft d, which effects the backward and 


alternately, and in such a manner as to be peeeenens from moving 
endways in their bearings in frames, which are suspended behind 
each other on transverse shafts which are driven by belt gearing. 
The screw shafts themselves are driven by pairs of bevelled 
toothed wheels upon the transverse shafts, one of each pair being 
upon the shaft and the other upon the upper end of the ploughing 
screw shafts respectively. This mode of gearing has for its special 
pu that the axes of the screw shafts g may be more or less 
inclined as may be needed for obtaining the required depth of the 
furrows without detriment to the steady driving of the mechanism. 
The electric current is conveyed to the motor by means of two 


Fig.2. 
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rings acting as sliding contacts at the top of a hollow vertical 
post q fixed upon the roof. The rings are insulated both from 
each other and from the post g which carries them, and receives 
the current at their outer edge from sliding brushes which are 
fastened to a bracket which can turn round the post g. This 
arrangement has for its object that the current may be conveyed 
by conducting wires to the motor while the plough is travelling 
round the field, without being obliged to displace its source of 
Samy itself placed in the centre of the field. (Accepted July 
27, 1898, 


GUNS AND EXPLOSIVES. 


21,532. Baron R. Walterskirchen, Worthersee, 
Austria. Mantlet for Intercepting Projectiles, also 
applicable for Armour-Plates. [1 Fig.] September 20, 
1897.—The outer surface which is presented to the impinging 
projectile is covered with a layer of felt or wood, wood fibre or 
caoutchouc, or a combination of similar materials, which have 
the property of expanding to such an extent after being pene- 
trated by a projectile, as to close up the hole made by the latter. 
If desired, the outer surface of this layer can also be covered by 
sheet metal. Behind the layer of material A follow one or more 
layers B of loose metal balls, each such layer being separated 
from the contiguous layers by means of either a cardboard parti- 
tion C or a combination of cardboard, sheet metal, and wadding. 
Behind the layers B of loose balls follows a metal plate or sheet 
D! which is movably imbedded in a layer of elastic material D, 





which also bears against a spring backing ; lastly, a back surface 
E of suitable material is provided. An impinging projectile first 
penetrates through the layer A, the hole in which will close up 
sufficiently to prevent the balls from falling out. When the pro- 
jectile enters the layers of balls B, it will be completely deformed ; 
the outer shell (in the case of compound bullets) will be torn from 
the lead core, and the Jatter will be reduced to small fragments 
a ye among the balls. The entire impact of the projectile 
will be neutralised to such an extent that parts of the projectile 
will not even reach the rear elastic layer. This layer serves for 
greater security when the mantlet is to be made very light. The 
sheet metal or cardboard C serves to maintain the balls in com- 
pact layers ; if desired, similar — may also be provided 
horizontally, thus rendering the layers of a cellular nature. (Ac- 
cepted July 27, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


20,326. J. W. von Pittler, London. Mills for Roll- 
ing Balls, &c. [4 Figs.) September 3, 1897.—The present in- 
vention has for its object, to facilitate the manufacture of large 
quantities of spherical and otherwise-shaped particles in a con- 
tinuous operation by means of rolling mills. For this purpose 
the raw material consisting of wire or a metal bar of any suitable 
profile is made red-hot, while excluding air, then led through a 














pair or several pairs of shaping or forming rollers, and subse- 
| esses 4 through a rl of cutting rollers adapted to cut the 
nished pieces out of the shaped metal bar or wire. The heating 
furnace A contains a hermetically closed retort B, in which is 
mounted a drum C of fireproof material. The wire or other 


mity to the furnace. The periphery of these rollers contains suit- 
able recesses corresponding in shape and size with the articles to 
be manufactured. e rolling mill cir pear is specially de- 
signed for the manufacture of steel balls, and each of the rollers 
is therefore provided with a series of spherically curved recesses. 
The material prepared by the first pair of rollers is conducted to 
the second = w8, which are in the same way provided with re- 
cesses like the first pair, and continue the rolling process so far, 
that consecutive pieces are only connected with each other by a 
thin strip or thread. From the second pair of rollers the material 
is conducted to the cutting rollers w5, of which the lower one is 
provided with holes having acute-angled cutting edges and lead- 
ing to an annular groove. The upper roller is provided with 
cor: nding recesses, which are not so deep as those in the 
receding rollers. When the string of formed pieces arrives 
tween these rollers, the individual pieces are forced by the 
upper roller into the holes of the lower roller whereby the pieces 
are cut out and se ted from the string. In the event of any 
individual pieces sticking in the holes, they will be forced through 
completely by an auxiliary roller w7, so as to fall into the groove 
whence they are conducted by channels into the receptacle s. 
(Accepted July 27, 1898.) 


14,395. T. Schulteis, Mulheim an der Ruhr, 
Germany, Apparatus for Recovering Tubes in 
Artesian and other Bo: Operations. (2 Figs.) 
June 29, 1898.—The apparatus consists of a rod a, which can be 
extended in length at will in the known manner, and which is 
introduced into the tube + to be caught, and which, at its lower 
end, is fitted with various eccentric discs. Underneath a rod-stop 
the @ has a square piece under which a cylindrical plain part 
dand a t provided with screw thread are arranged. Three 
equal cylindrical pieces f, g, and h, provided outside with sharp 
screw threads, are attached successively to the continuation of 
roda. The three cylindrical parts /, g, h, which are smaller th-n 
the diameter of the tube, have eccentric holes. The uppermost 
piece /, as well as the lowermost h are rigidly fixed to the rod a, 
while the central part g can revolve on the smooth pins or cylin- 
drical part d. The lower cylindrical part h may be provided with 
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an extension for easy and convenient introduction into the pipe 
to be recovered. The central cylindrical part g is adjusted, when 
the apparatus is to be used, so that all the largest radii of 
the three parts f, g, and h point in the same direction. The 
rod a is then introduced into the tube to be — and as 
soon as the arrangement has arrived at a suitable depth it 
is turned a little round its axis. Owing to the catching of the 
screw threads on its periphery, the central cylindrical part g will 
adhere to the inner side of the tube, while the other parts / and 
h are turned until they too are brought to bear against the inner 
side of the tube. Thereby the parts /, g, and & are forced away 
from each other and pressed so tightly against the inner surface 
of the tube—or rather, the screw threads cut so much into the 
inner surface of the tube—as to render it possible to raise the 
tube r, by means of rod a, out of the boring. (Accepted August 3, 
1898.) 


MILLING AND SEPARATING MACHINERY. 


gg A.M. Robinson, Rochdale, Lancs. Roller 
{1 Fig.] August 7, 1897.—qa, a! are the rollers, between 
each pair of which the material to be crushed or ground oe 
asshown. The rollers a are of larger diameter than the rollers ai 
s) that when the rollers are driven at equal revolutions the sur- 
face speeds are different. The axes of the rollers a! are arranged 
at a higher level than those of the rollers a so that a line joining 
the axes is at an angle inclined to the horizon, thereby enablin 
a shorter framework and casing b to be used. ¢ is any usual fee 
apparatus for feeding the material to the rollers. The material 
on leaving the feed apparatus c falls on to the large rollers a 
which act as movable or spreading feed boards so as to spread 
ont the material evenly and regularly in a thin stream before it 
reaches the point d between the rollers. This and the more 








efficient grinding action of the larger diameter rollers prevents 
any accumulation of material at the point d which occurs in all 
ordinary types of roller mills, this accumulation causing the 
material to pass through the rollers at intervals in excessive 
quantities, thus causing the material to be flaked instead of being 
properly ground. By feeding the material on to the rollers a the 
usual stationary guide plates or feed boards are also dispensed 
with, thus allowing the state of feed to be readily observed 
through the doors e. By making the rollers a of larger diameter. 
the temperature of the surface of such rollers and the material 
in contact therewith is kept lower than when small rollers are 
used run at higher speeds; this lower temperature insuring a 








forward movement of the iage, and also actuates the rotatin 
, tay g 
screws, The ploughing screws ‘are arranged with their shafts 


material to be shaped has been wound on this drum and is drawn 
through an opening by the first pair of rollers w! placed in proxi- | 





better bite or grip of the rollers on the material so as to carry it 
regularly between the rollers. By reason also of the rollers q! 
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being at a higher level than the rollers a the ground material 
leaving the rollers can be more easily observed through the open- 
ings f provided with doors. (Accepted July 27, 1898.) 


21,187. T. Nalder, Wantage, T. Nalder, Challow, 
and E. T. W. Nalder, Wantage, Berks. Apparatus 
for Dressing Grain or Separating Foreign Matter 
therefrom. [4 Figs.] September 15, 1897.—The object of this 
invention is to provide apparatus whereby foreign matter such as 
bag-ties or other substances can be separated from grain with 
speed, economy, and facility. According to this invention the 
grain from which foreign substances are to be separated, is sub- 
jected to the action of a series of prongs, spikes, or the like which 
are caused to move upward through a descending body of grain, 
the said prongs or spikes allowing the grain to pass between them 
but intercepting and carrying upward and discharging to the 
other side, any bag-ties, or other foreign matter contained in the 
grain. The prongs or spikes may be carried by a roller, or a 
band passing over rollers mounted ina casing with an inlet for 
the grain on to the prongs or spikes and with outlets, respectively, 
for the grain which passes between the prongs, and for the 
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foreign substances separated and carried over by the prongs. The 
prongs may act in conjunction with prongs arranged so that 
those on the band pass between them, and these additional prongs 
may be fixed to the inside of the casing or be upon a band, or 
roller, which may be rotated, so that both series of prongs move 
upwards to act upon the grain and separate foreign substances 
therefrom. The apparatus may be used as a separate machine, or 
in combination with machines for elevating or further dressing, 
or otherwise treating grain. The improved apparatus com- 
prises a box or casing A having a feed inlet opening a and 
spreading valve a2, Inside the case are the prongs B forming 
a fixed rake. A part at the bottom of the casing A separates 
the outlet A® for grain, from the outlet A‘ for bag-ties or other 
foreign substances removed from the grain. C is a band carry- 
ing prongs c the said band passing over small pulleys and over an- 
other pulley d driven in the direction of the arrow by any suitable 
power. (Accepted July 27, 1898.) 


PUMPS. 


30,404. J. M. B. Baker, London. Apparatus for 
Removing Mud, &c., in Rivers, &c., o for Dis- 
infecting Water and Deposits. [5 Figs.) December 23, 
1897,—Wells a are provided in the vessel through which the te'e- 
scopic tubes } are projected into the water. These tubes work 
in cylinders b! mounted on trunnion bearings c, and may be 
oscillated (on the cylinders }!) in a fore-and-aft direction by means 
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of quadrants which, engaging with worms, are regulated by hand- 
wheels. To each of the lowest telescopic tubes is fitted a hori- 
zontal tube provided with jets 4. ¢ are “‘lazy tongs,” each 
being pivoted to the adjacent cylinder b!, and attached to the 
lowest telescopic tube he upper ends of the “lazy tongs” are 


and lowering the jets. o shows bulbs screwed on to the lowest 
telescopic tubes. One of these bulbs is shown on a larger scale 
at Fig. 4. The bulb 0 screws on to the pipe 6, which right 
through so that the nozzle may screw on to the projecting end. 
r is an opening provided with a screw cap, the bulb o is charged 
with a disinfectant or deodorant, through the opening 7, and as 
the pipe b is perforated where it passes through the bulb o, the 
water, as it is forced through the pipe, becomes charged with the 
disinfectant or deodorant contained in the bulb. s shows the 
pipes which are connected with the pumps (not shown). The 
action of the apparatus is as follows: At ebb tide the telescopic 
tubes are lowered, and if necessary the side tubes also, and turned 
fore or aft, as may be desired. If desired some may be turned 
fore and some aft, in order to operate upon the largest possible 
area, The pumps are then set in action, by which water at great 
pressure is forced through the tubes and jets on to the deposit 
in the river or tideway, such deposit being carried away and dis- 
tributed by the tide. For disinfecting or deodorising it is simply 
necessary to unscrew the caps from the openings r in the bulbs 0, 
and insert the disinfecting or deodorising material preferably in a 
solid form. (Accepted July 20, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


24,003. E. Blanhorn, Vienna. Appliance for Dis- 
ging Condensation Water. [6 Figs] October 18, 
1897.—This invention relates to an appliance for the elimination 
of condensation water which permits such water to continuously 
flow away. It consists of a piston or plug accurately fitted into 
a casing connected with the steam duct ; this plug has channels 
running round it through which the condensation water can find 
exit, while the steam is prevented from issuing on account of the 
water packing formed by the condensation of the steam in the 
channels. At the lowest point of the steam duct is fixed a casing 
q in the upper part of which the condensation water can collect. 
In the cylindrical _— of this casing a metal plug or piston k 
is accurately fitted but without much friction, so that it can be 
moved easily in the casing. As shown in Fig. 1, this plug has 
channels r in its surface which may be of various forms and have 
various inclinations to the axis of the plug ; preferably, however, 
they are arranged vertically to the direction of flow of the con- 
densation water. At its lower end the plug is provided with the 





transverse passage 0, and an axial bore / communicating there- 
with. To prevent the plug from falling out it can be fixed in the 
casing by a screw or in some other manner. In the form shown 
in Fig. 2, the channels + are formed in the inner wall of the 
cylindrical casing g ; instead of the bore a side exit tube Z! is 
used and the fixing of the plug in its casing is effected by a plate 
and flange. Fig. 3 is of the same form, viz.,a plug provided with 
channels, but is combined with a cut-off cock h. The action of the 
appliance is, in all its forms, as follows : As the plug is not abso- 
lutely tight, the condensation water which forms above it can be 
expressed into the open air between the plug and the casing. 
When no condensation water is present, the steam seeks an exit 
by this way, but d in the ch Is and pes in the 
form of drops of water into the open air. The channels 7, when 
filled with water, form a tight packing and practically close the 
plug steam tight so that escape of steam, even at high pressure, 
cannot occur. (Accepted July 20, 1898.) 


MISCELLANEOUS. 


19,981. E. B. Bingham, Wellston, Ohio, U.S.A. 
Copy-holders for writ Machines. [3 Figs.) 
August 31, 1897.—Secured to the carriage 1 of the typewriting 
machine are two uprights 2 having forked or slotted ends and a 
set screw. The forked end sets over the frame and is held in 
place by the set screws. The top ends of the uprights 2 are 
joined by a cross-bar or rod 5. This completes the copyholder 
frame. The copy-feed roller 6 is a substantial duplication of the 
ordinary typewriter platen 7, having a rachet-wheel upon one end 
and a pulley upon the other end. like pulley is secured to the 
end of the platen roller 7, and a belt connects these pulleys. A 
bar is secured at each end to the uprights 2 and carries the Lm rod 
table 13 in the rear of the copy roller 6. Springs are secured to 
this bar and engage the copy roller 6 and have a scale guide 
secured to them. Between the point of attachment of the springs 
and scale guide is journalled a presser roller, between which and 
the roller 6 the copy is fed equally with the platen 7 by turning | 
the latter so that with every movement of the platen the same 























movement is automatically imparted to the copy roller 6. The 
mechanism for varying the movement or feed of the copy roller 6 re- 
lative to the movement of the platen 7 consists of a lever 18 attached 
to the line space lever of the typewriter, and has a scale. A pawl 
is pivoted to the lever 18, and rests in the forked end of a control- 
ling-rod which is pivoted at the other end to a clamp adjustably 
secured to the lever 18, so that when it is desired to change the 
movement of the copy roller relative to the movement of the 
area the > justed according to the scale, the scale 
ing graduated in equal s to the teeth of the racket 18. 
When it is desired to have the copy roller move equally with the 
platen the clamp is run upward on the lever 18 until the pawl 
will stand clear of the rachet 8 and the copy roller is operated b 
the belt. The latter may be dispensed with and the pawl be a 
justed to ye the copy roller even with the platen. The copy is 
always in full view of the operator, each line being copied from 
stands just above the scale guide 16. The copy is inserted into 


the standard machines and follows around the copy ruller 6 under 
the rod or bar 5. (Accepted July 27, 1898.) 


20,361. J. Keith, London. Water Meters. [2 Figs.) 
September 4, 1897.—This invention, which relates to water motors 
of the kind described in the Specification of Patent No. 23,640 of 
1893, has for its object to improve the construction and simplif 
operation of the main and auxiliary valves which control the ef 
mission and exhaust of the pressure fluid to and from the motor 
cylinder. The action of the valve is as follows : The motor piston 
being shown as at the end of its stroke and immediately after it 
has acted on the auxilary valve A to traverse it in order by means 
of the main valve to put the motor port formerly in connection 
with the exhaust into communication with the pressure water, so 
that the stroke of the piston may be reversed. The pressure 
water is at this position of the main and auxiliary valves acting on 
the inner end of the motor piston J! and on the large end of the 
main valve A, so that this valve A has uncovered the port C to 
exhaust and the port D to pressure. The motor piston now 
travels outwards, and at the proper time causes tappets to act 
upon the auxiliary valve Gl and move said valve so as to uncover 
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the exhaust G? and cover the ee port G2, whereupon the 
pressure water, which constantly finds its way through orifices in 
the tubular portion of the valve A so as to uncover the port C in 
the motor cylinder E to the pressure water and the port D to the 
exhaust, the motor being thereby reversed. The auxiliary valve 
G1, which at the time of the reversal of the motor covers jthe 
pressure port G2 in the auxiliary valve casing, and permits the 
exhaust water to pass to the outlet H by way of the exhaust port 
G3, is again, at the end of the next stroke of the motor piston, 
acted upon by the so ae to cover the exhaust and admit the 
pressure water to the large end of the main valve, whereby re- 
versal of the motor is again effected. If when the main valve is ina 
position to be moved by the pressure water acting on either end, it 
does not respond to the water pressure quickly enough to reverse 
the motor piston J1, it is moved positively by the inner end of the 
auxiliary valve rod, which engages the main valve A, until the 
main valve covers the ports leading to either end of the cylinder, 
the main valve being thereafter moved by the action of the pres- 
sure water. (Accepted July 27, 1898.) 


17,049. G. F. Redfern, London. (J. Goebel, Darmstadt, 
Germany.) Distributing, peeking, and Sorting or 
Grading Apparatus. [2 Figs.) July 19, 1897.—The appa- 
ratus ists of a receptacle a, one part of which, as here shown, 
the bottom is formed of a feed apron b (which is of suitable 
material, is mechanically operated in the direction of the arrows, 
and feeds the material contained in the receptacl tinuously 
towards the outlet ¢ from the receptacle), and of a drum d which 
rotates against the feed apron, and is — on its periphery 
with scrapers e which Siew" back any substances projecting above 
the feed apron beyond a predetermined distance, so that only 
that material which ‘lies directly upon the feed apron 6} passes 
through the outlet. The scrapers e, which are arranged upon the 
periphery of the drum d for sweeping off the material, are rigidly 
secured to the drum d, or (as shown) they are at each revolution 

















of the drum so moved radially by means of cams f (or eccentrics, 
&c.) that when opposite the outletz¢ they project. beyond the 

riphery, so as to push or ooraps, ‘ck the material which pro- 
a to too great an extent, and when pg the fixed scraper 
g they are flush with the periphery of drum d, so that any- 
thing adhering thereto can be scraped off.. The width of the out- 
let ¢ from the receptacle, and the extent to which the scrapers ¢ 
project ap hea the drum d at the said outlet, can be adjusted or 
varied as desired. The described arrangement is, therefore, suit- 
able for employment in cases where it is required to sort out, 
grade, or push back all articles or lumps of material beyond a 
certain size, that is to say, it can be employed as a sieve, grader, 
or sorting apparatus. In lieu of the feed apron, chains with 
strips of metal forming a feed table or other means for transport- 
ing may be employed. (Accepted July 27, 1898.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the it time, and 
reports of trials of patent law cases in the United States, may he 
consulted, gratis, at the offices of ENGINEKRING, 36 and 36, Bedforu: 








brought together, or opened out by means of a right and left- 
handed screw operated by means of a handwheel, thus raising 





the holder exactly like the paper to be written upon is in any of 





street, Strand. 
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FOXS CORRUGATED & MORISON SUSPENSION FURNACES FOR MARINE & LAND BOILERS, 
PATENT PRESSED STEEL UNDERFRAMES AND BOGIES FOR RAILWAY ROLLING STOCK. 
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GOLD MEDAL, — Belvedere Ron, Westminster Bridge, LONDON, SE. SILVER MEDAL, 


Class 52. Class 65. 





























cialis IMPROVED PATENT SIMPLE OR 
COMPOUND, ee 
HIGH-PRESSURE OPEN OR ENCLOSED DOUBLE-ACTING 
3-CYLINDER ENGINES SIMPLE OR COMPOUND 


AIR 
COMPRESSORS 


TORPEDO SERVICE, &c. 


AS IN GENERAL USE IN BRITISH 
AND FOREIGN WAR SHIPS. 


HIGH-SPEED 


Over 144,750 HP. Supplied PMNGINES 


Driving Dynamos, &e. 
AS FITTED ON H.M. YACHT 
“VICTORIA & ALBERT,” 
H.M.S. “ROYAL SOVEREIGN,” &c. 








GEORGE HLILIOT & CO. 


MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANG’S LAY WIRE ROPES, < _ 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, Hawsers, &c. 
OFFICE: I6, GREAT GEORGE STREET, WESTMINSTER, LONDON. 
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C. W. BURTON, GRIFFITHS & CO, 


“LANDIS” UNIVERSAL GRINDING MACHINES. 
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These Machines have been entirely remodelled, and are now the most perfect on the market. All sizes are in use 
in this country, some of which are working in the following towns: - London, Woolwich, Lincoln, Grantham, 
Chelmsford, Manchester, Halifax, Glasgow, Stockport, Birmingham, York, Gateshead, &c., &c. 
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Also Heavy Lathes, Shapers, Slotters, Boring Machines, Drilling, Punching and 
Milling Machines. 


ACME CO.’S BOLT SCREWING MACHINES. 





‘“STANDARD” TWIST DRILLS.—AZLZ SIZES IN STOCK. 








THE BURTON PATENT 
SELF-SUSTAINING 
PULLEY BLOCKS. 


These are made wiih Single, Double, or Treble Heads, : i aes oF 
References in Glasgow, Birmingham, Swindon, Leeds, Lincoln, Manchester, &c. CINCINNATI LATHES. 
COMPLETE PLANTS. 


We are pre oared to Tender for Machine Tools as used by Engineers, Locomotive and Portable Engine Builders, Shipbuilders, &c. Also for Brass Finishers, Electrical Engineers, 
Our Skilled Mechanics are sent where necessary to demonstrate the efficiency of our Machines, SPECIALITY of IMPROVED TOOL-ROOM PLANTS. 
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POWERFUL 


=S PORTABLE LIGHT 


FROM 





Oil up to 4000 Candle Power 


FOR 


RAILWAYS, ENGINEERS, 
CONTRACTORS, 


MANCHESTER SHIP CANAL. MINES, COLLERIEs, Docks, 


Over &OO Lamps supplied. PLANTATIONS, &c. 


ov 200 vse ove KIEL CANAL, <<——-—g) 


SvuCccorsSss 
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When the “‘WELLS LIGHT” was put on the Market several years ago, it met with such success that 
1022 Lamps were sold in < Months. This phenomenal success induced unscrupulous people 
to bring out crude and unworkable imitations which after being tried were found useless, but 
the continued success of the ‘WELLS LIGHT” still induces new ones to appear. We WARN 
the PUBLIC against these IMITATIONS which only bring discredit on this System of Lighting. 
The “WELLS LIGHT” is the ONLY Lamp which has stood the Test of the Market. Several 
Important Improvements have been added since its introduction, and it still holds the position of 
being the only Perfect Lamp. 


EACH LAMP SENT OUT IS GUARANTEED. 
ADOPTED BY 2G GOVERNMENTS. 
OVER OO BRITISH, FOREIGN, & COLONIAL RAILWAYS. 


The only lamps used by THE GREAT MILITARY & NAVAL POWERS. 


SUPPLIEnD TO ALIL LEADING FIRMS. 


OVER 4.2, @QQO@® SOLD. 


SUPPLIED, AMONG OTHERS, TO THE FOLLOWING GOVERNMENTS FOR MILITARY PURPOSES: 
BRITISH, GERMAN, DUTCH, JAPANESE, 
RUSSIAN, ITALIAN, BELGIAN, EGYPTIAN, 
FRENCH, AUSTRIAN, SPANISH, SWISS, &c. 


No. 0.—500 Candles; small hand pattern, burns No. 3.—2500 Candles; Manchester Ship Canal 
" $ gall. oil per hour Ta ra rt Pattern, 1} gall. of oil per hour, carried by 
a andles ; burns # gall. perhour ... £10 0 0 twomen ... ... ase Shoe aes 

0, 2.—1500 Candles; with larger Tank than No.1 £15 10 0 No. 4.—3500 to 4000 Candles; very powerful 





























~ STANDARD" TWIST DRILLS.—AZL SIZES IN STOCK. 











Made in Two Sizes, 20 ft. and 25 ft. in height. 




















£16 10 
£17 15 





The “WELLS LIGHT” arranged with SPIKE POST, 


All the following Sole Agents hold stocks for immediate delivery, and where the WELLS LIGHT can be seen, tested 
and every information obtained. 


DUNDEE—T. C. Keay, Baltic Street. 
NEWCASTLE-ON-TYNE—Emley & Sons. Ld., Westgate Rd. 
LIVERPOOL—Everitt & Co., Buxton Bldgs., Chapel St. 
N.W. COUNTIES—Isaac Braithwaite & Son, Kendal. 
LEEDS—Henry Berry & Co., Hunslet. 
BIRMINGHAM—Richard Lloyd & Co., Steelhouse Lane. 
SHEFFIELD—Taskers Engineering Co., New Station Rd 
BELFAST—Robert Patterson & Sons, Bridge Street. 
DUBLIN—Booth Bros.. Upper Stephen Street. 
SOUTH-EASTERN COUNTIES—W. H. Willcox & Co., Ltd., 
34 and 36, Southwark Street, London. 


HOLLAND & BEL ae 
Rotterdam. GIUM— Wynmalen & Hausmann, 





GLASGOW—James T. Donald & Co,, Ld., 35, McAlpine St. | RUSSIA—The J. Block Co., Moscow, St. Petersburg, 


Odessa, Warsaw, &ec. 
FRANCE—Roffo & Cie., 8, Place Voltaire, Paris. 
ITALY—Ing. Vittorio Croizat, Via Gioberti 13, Turin. 
SWITZERLAND—C. Beck, Rennweg 38, Zurich. 
SWEDEN—G. Matthiesens, Maskinaffar, Gothenburg. 
FINLAND—Axel von Knorring, Engineer, Helsingfors, 
NEW ZEALAND —E. W. Mills & Co., Ltd., Wellington. 

R. B. Denniston & Co., Dunedin. 

WESTERN AUSTRALIA—J. & W. Bateman, Freemantle. 
INDIA (Province of Bengal)—T. E. Thomson & Co., 

Ltd., 9, Esplanade East, Calcutta. 


UNITED STATES—The Wells Light Mfg. Co., Licensed ‘;., 
Manufacuurers, 46, Washington Street, New York. = 








A, C. WELLS & CO., 102, MIDLAND ROAD, ST. PANCRAS, LON DON. 


BRANCH: CHEETHAM, MANCHESTER. 


For MILITARY CAMPS, BARRACKS, RAILWAYS, WHARVES, &c., &c. 
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JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 


Purchase, Inspect, and Ship Material and Estimates, Plans and Specifications sub- 
Machinery for Engineers and Contractors mitted for all classes of Machine Tools, 
abroad, and act as Home Agents for Machinery, Sea-going and River Steamers, 
Foreign Dockyards, Arsenals, Railways, Barges, Dredgers. ails and Rolling 


Engineering Shops, Foundries, &c. Stock provided to Main Lines. 





Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. —— 


Monthly Prices Current of Engineering Material mailed free on application. 





Telegraph Codes used:—A 1; ABC; The Engineering Telegraph Code ; The Universal Mining Code; and our own Private Code. 2016 
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FOR WORKS, OFFICES, & WAREHOUSES 
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MANCHESTER, ENGLAND. PHOSPHOR BRONZE. 


THE BEST AND THE ONLY GENUINE. 
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THE PHOSPHOR BRONZE CO., Ld., SOUTEWARE, LONDON, " 
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DURO METAL 
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MACHINE-MOULDED WHEELS. 
No. XXVI. 
By JoserH Horner. 

WueeLs of different sizes and types have often to 
be cast together, chiefly with a view to economize in 
the turning and fitting shops, though sometimes 
because a stiffer, and better job can be made thus. 
A goodly proportion of pinions and wheels in any 
shop are of small dimensions, and are besides cast 
to other portions of work, such as clutches, ratchets, 
sleeves, and with or without special bosses, shroud- 
ings, &c. Such attachments increase the number 
of joints, and the risk of getting parts non-concen- 
tric, or otherwise out of truth. Such joints are 
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necessary, whether the moulds be made from com- 
plete patterns, or whether they are made by ma- 
chine. The amount of work and the risks of 
maccuracy can be generally diminished by exer- 
cising forethought in arrangement. The question 
of numbers required off, and of the degree of 
accuracy insisted on, will have an influence on the 
choice of methods. The devices already illus- 
trated in previous articles, of using dummy patterns 
to avoid the loss of time involved in the employ- 
ment of striking boards, are of value when machine 
moulding is insisted on, and might be made use of 
to a greater extent than they are. The blocks 


need not be glued up with thin segments when of 
small size, and unrecessed. When made, as in Figs. 
397 and 398, it is desirable to build the thin rims 
in segments, preferably also making the bosses 
Such blocks, when constructed 


loose with studs, 








of well-seasoned stuff, and varnished, will last for 
years practically true, and the ramming and jointing 
of the mould being done wholly upon them, they 
permit of the moulding of the teeth of small wheels 
by machine, without the expense and trouble of 
strickling. Further, and this in many instances, 
would be the principal advantage: The other por- 
tions just now named, as clutches, bosses, &c., can 
be pinned to these blocks in the positions which 
they have to occupy in relation to the cast wheels, 
and so they will be less liable to yield inaccurate 
moulds than as if striking boards were used, and 
the separate portions of the moulds had to be 
centred by measurement. The accompanying 


figures will illustrate these methods sufficiently well. 





































































The castings themselves which the figures repre- 
sent, are shown in some instances, in others the 
patterns. In the first-named case, the details of 
the pattern and mould will be understood by the 
descriptions to be here offered, coupled with details 
given in examples in previous articles. 

The complete patterns of bevel wheels are 
expensive to make, yet they are frequently 
required in preference to moulding by machine, 
on account of the time occupied in sweeping up the 
top and bottom portions of the moulds with boards, 
and ramming the teeth singly. The advantage of 
machine moulding can, however, be retained, and 
the sweeping up avoided by making block patterns. 

Fig. 399 shows a section through such a pattern, 
which may be turned from asolid dry piece of stuff, 
or partly built up, and used for ramming cope and 


drag upon, leaving the teeth to be rammed by | 





| machine. 





The mould joint is in the plane a—a. 
The boss is loose, and the striking centre of 
the machine passes through the centre bored hole. 
Fig. 400 is a similar solid pattern, with the addi- 
tion of shroudings to the pitch line, the bottom 
shroud being in the solid, the top one being neces- 
sarily left loose. 

Fig. 401 is a casting of a bevel pinion, cast with 
a cone clutch. The clutch portion will be turned 
precisely as for a pattern, and the pinion will be 
turned as a block to the section seen, including 
the tooth sections. A hole bored through the 
centre to the dotted lines A, A will insure the con- 
centricity of the two portions during ramming, 
and the teeth will be moulded by machine in the 
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space formed by the portions B, B of the block. 
There are two joints in the mould, in the planes 
a—a and b—b. The sand between these is included 
in the middle part of a three-part flask. The pat- 
tern joint may be made along a—a. For various 
reasons, however, it is usually better to joint the 
pattern at c—c, following the dotted line indi- 
cated. The core print is outlined by the dotted 
lines at C. 





Fig. 402 is a casting of a cone bevel of a slightly 
different type. In this three joints are necessary, 
at a—a, b—-b, and c—c, respectively. This does not 
involve more than a three-parted flask, because the 
narrow zone between b—band c—c is carried either 








in the middle, or in the cope, by the simple device 
of ramming a ring core upon a ring of wire of about 


|} in. in diameter, and resetting it by the outer 
|annular edge. 


When making the pattern block, 
as in a complete pattern, the shrouding must be a 
separate ring, jointed around at d—d, to come 
loosely from the main body of the wheel. The 
wheel block should terminate around the section 
which is seen in continuation of a—a. . The 
cone block fits against this face and the ends of 
the teeth. The section of the cone is seen to be 
such that the interior could not deliver because of 
the recessed portion at e—e. This is, therefore, 
cored out ; the print section for which core is seen 
dotted at A. The core box carries the boss B, 
and also the print C for the certral shaft core. 

Fig. 403 illustrates a dummy pattern of a plated 
spurwheel, cast to a bevel pinion. Each of these 
can be machine mou'ded by the deyice of making 
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a couple of blocks to the outlines of the two, 
threading them over the machine spindle, ramming 
them, and moulding the teeth in each. There will 
be mould jointé at a—a, b—b, c—c. But the ring be- 
tween a and 6 will not require a separate flask, but 
will be jointed into the bottom portion of the 
mould, being made as a core on a stiff iron ring. 
The block for the spurwheel should have the rims 
built up with rings of segments upon each side of 
the central web ; that for the bevel pinion will be 
solid. The joint between the two will be on the 
i b—b. The rim for the spurwheel is shown 

evelled off to leave a space for ramming the teeth, 
precisely as if struck by a board in the usual way. 
This is alternative to the form given to Figs. 397 
and 398, in which the blocks terminate with the 
teeth points. When made thus, the moulder 
scrapes out a space with the trowel before with- 
drawing the pattern. 

Fig. 404 is an illustration of a pair of similar 
pattern wheels, in which the shrouding increases 
the work of moulding. Mould joints are necessary 
at a—a, b—b, c—c, d—d ; pattern joints at e—t, 
t-S, c—e, and d—d. The shroudings must be 
turned distinct from the pattern bodies, but in 
other respects the construction is the same as in 
Fig. 403. To strike such moulds as these with 
sweeping boards for machine moulding would be 
tedious and expensive, and the chances of inaccu- 
racy would be multiplied by the number of joints 
and settings of the striking boards. Using dummy 
blocks as indicated, any number of similar castings 
can be insured all alike, and all having the teeth 
machine moulded. 

Fig. 405 illustrates the casting of a sleeve wheel, 
having a long boss on one side, and a clutch on the 
other, and having also the teeth half shrouded. 
There must be mould and pattern joints at a—a, 
b—b, anda pattern joint also at c—c. The con- 
struction of the pattern block is similar to that of 
Fig. 403, but the claw clutches are added. The 
core prints are indicated by dotted lines at A 
and B. 

When claw clutches are added to machine wheels 
by bedding in, then the best way to insure their 
accuracy is to fasten them together before bedding 
them in the sand. Without this precaution they are 
very likely to become rammed out of truth. They 
can be secured in the manner shown in Fig. 406, 
by means of a batten screwed on top of the claws, 
or by means of a thin disc, Fig. 407. The disc may 
generally be cast as a facing piece on the face which 
receives the claws, because the face is machined in 
good work. The batten or the disc may also receive 
the central core print, as shown. 

Figs. 408 and 409, afford an example of a casting 
of a half-shrouded spur pinion, cast with a ratchet 
wheel. The pinion is moulded by machine. So 
also might the ratchet be made. It is obviously 
necessary to joint on the faces of the pinion 
teeth in the planes a—a, b—b. If the ratchet 
teeth were moulded by machine, it would also 
be necessary to make joints at c—c, d—d. It 
is better, therefore, to avoid the last two, which 
can be done by making the ratchet teeth in cores. 
Since the correct pitch of ratchet teeth is more 
important than precise formation, there is no objec- 
tion to adopting the method of core making in 
preference to machine moulding. And since there 
is a claw clutch also cast on the face of the ratchet 
wheel, the simplest method which can be adopted 
is to make a block patvern with the clutch claws on 
it, and a ring core print. The block pattern will 
then be as illustrated in Fig. 410, and the mould 
taken from this will be set over the machine-made 
mould of the pinion beneath—made by methods 
described in previous articles. The top joint will 
be along the plane d—d, the clutch claws delivering 
themselves in the cope. The core box for the 
ratchet teeth is shown in Fig. 411. The joints of 
the cores are made across the faces of the teeth, 
and the number of teeth put in the box should be 
an aliquot portion of the total number in the 
wheel. 

Fig. 412 is an example of a casting of a pinion 
driven by an expanding friction clutch in the recess 
A. The pattern joints are at a—a and b—b only, 
and the interior is formed by a core which fits into 
the print impression’ B. There are, therefore, 
three solid pattern parts, corresponding with the 
wheel dummy, the bottom shrouding, and the 
boss ; the latter is one block, and all are main- 
tained concentrically by the hole in the centre, 
ean dotted, toslip over the spindle of the striking 
biacket or strap. 


MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XXXTII. 
THe ConstRucTION DEPARTMENT—(concluded). 
Factory Engines.—Messrs. Schneider and Co. have 

supplied a large number of engines for driving 
machine tools to the gun factories of Tulle, 
St. Etienne, and Chatellerault. 

All these engines are of the horizontal condensing 
type, with one steam cylinder, the distribution 
being on the Corliss system. Their power varies 
from 150 to 600 horse-power. Two 600-horse- 
power engines at the Chatellerault factory may 
be mentioned as a type. These are coupled toa 
single crankshaft which carries in its centre a 
flywheel 8 metres (26 ft. 3 in.) in diameter, 
2 metres (6 ft. 61} in.) wide at the rim, and weigh- 
ing 52 tons. The flywheel carries two indepen- 
dent leather belts, which work various groups of 
dynamos and transmissions. Each engine is pro- 
vided with a condenser, placed below the floor 
level, and the vertical single-acting air pumps are 
worked by countercranks fitted to the main crank- 
pins. Feed and drain pumps are connected to the 
air pumps. The steam cylinders are .850 metre 
(335 in.) in diameter, the stroke being 1.600 metre 
(63 in.). The initial steam pressure on the pistons 
varies between 5.5 to 6 kilogrammes (78.227 lb. to 
85.338 lb. per square inch). The engines run at 
60 revolutions per minute. 

Compressed Air Plant.—The Compagnie Pari- 
sienne de l’Air Comprimé put down a few years ago 
in Paris, an important installation for the produc- 
tion of compressed air. Messrs. Schneider and Co. 
built the steam boilers, and the four engines, of 
2000 horse-power each, required for the plant. 

We shall limit our description to the engines, 
which constitute the most interesting feature of the 
installation, and which are illustrated by the two- 
page plate in our present issue. 

The engines are vertical, direct-acting, working 
three cranks ; the compressing cylinders are placed 
directly above the steam cylinders. The latter 
are arranged for triple-expansion working, while 
the air compressor, for which the Compagnie 
Parisienne selected the Riedler system, is com- 
pound with three cylinders. 

The boilers are registered for a pressure of 12 

kilogrammes (170.7 lb. per square inch), the 
steam being admitted in the small cylinders at 10 
kilogrammes (142.2 lb. per square inch). The 
compressors are calculated for forcing air at a pres- 
sure of 8 kilogrammes (113.8 lb. per square inch) 
in the works reservoirs. The engines run nor- 
mally at 60 revolutions per minute, but they are 
able, exceptionally, to run at 72 revolutions. 
The steam distribution mechanism of the small 
cylinders is on the Corliss system. In the inter- 
mediate and large cylinders, the distribution is 
effected by four cylindrical valves of the Corliss 
type, without any device for varying the degree 
of expansion. ll these valves and connections 
work very smoothly, though they are of very 
large size and comparatively quick-acting. Expan- 
sion in the small cylinders is regulated by hand. 
A governor prevents the engines running at a 
higher speed than 72 revolutions ; moreover, in 
order to prevent an excessive strain on the 
working parts in case the air pressure should 
rise to a too high degree, a special governor 
slackens the speed when the pressure exceeds 
8 kilogrammes (113.8 lb. per square inch). These 
three means of regulating the engines, though inde- 
pendent one of the other, act on the same expan- 
sion device. 

The eccentrics that work the distribution 
valves, and the cams which act on the com- 
pressor valves, are fitted to a special shaft, carried 
by the compressor lower valve chambers and 
worked by the crankshafts through two vertical 
shafts and four sets of toothed wheels. Each en- 
gine is fitted with two flywheels, keyed to the 
crankshaft couplings. The crankshafts of the four 
engines are placed in the same line; the frames 
that carry the steam. cylinders and. compressors, 
and to which are fitted the piston slides, are strongly 
fixed together by hollow cast-iron cross-beams. 
Three platforms of perforated plates, one above the 
other and provided with ladders, surround the en- 
gines and give free access to all the mechanical parts. 
The whole of the condensers, air, feed, and drain 
pumps, are conveniently placed below the engine- 
room floor level in a space 3.700 metres (12 ft.) 
deep, well lighted, and free of access. 





Each engine is provided with a condenser, placed 





in the same vertical plane as the large steam cylinder, 
and two vertical single-acting air pumps worked 
by cast-iron balance levers fitted to the piston 
heads of the small and intermediate steam cylinders, 
The feed and drain pumps are placed on the air 
pumps and are worked by crossheads fitted to the 
air-pumprods. Brass valves and india-rubber flaps 
are fitted in the compressor valve chambers, for 
the admission and delivery of air; these valves 
open freely owing to the difference of air pressures, 
but. are closed mechanically in order to prevent all 
shocks. Two of the three compressing cylinders 
draw in the air and force it in an intermediate 
wrought-iron reservoir placed parallel with the 
engines and carried by cast-iron columns; the 
third cylinder draws the air from the interme- 
diate reservoir, increases its degree of compression, 
and forces it in the main reservoirs of the works. 

Air is drawn in through the louvres on the roof; 
these are in communication through the box 
girders and hollow pillars that support them, with 
the low-pressure compressors. Special pumps, 
with valves worked mechanically on the Riedler 
system, independent of the main engines, deliver 
the water necessary for cooling the air in the com- 
pressors and intermediate reservoirs. 

The illustrations on our two-page plate show the 
detailed arrangement of these four engines, which 
weigh 1800 tons. The following are some further 
data concerning them : 

Normal] power of each en- 
gine ... a sa 
Normal _ revolutions 
minute... se sss 
Pressure of compressed air... 


... 2000 horse-power 
per 
60 
8 kilogs. (113.8 lb. per 


; : Sq. In.) 
Steam pressure in boilers ... 12 kilogs. (170.7 lb. per 


sq. in.) 
Diameter of small steam cy- 
linders Ss see x -900 m. (35,', in.) 
Diameter of mean steam cy- 
linders es ies av, «0D, (OBE ,, ) 
Diameter of large steam cy- 
linders Bis, | se, dss: SEU Ags ROG i ) 
Diameter of low - pressure 
compressors Si os Dg, ees, ) 
Diameter of high - pressure 
compressors sis Ss oa00 5, foeet as) 
Stroke... a Se 1.400 ,, (554 ,, ) 
Diameter of flywheels 5.500 ,, (18 ft.) 
os alr pumps 0.800 ,, (314 in.) 
Stroke of air pumps... «3 ~O:000.,, (218 .,, ) 
Diameter of intermediate 
reservoirs ... es <3 ~ «20000,, {63 ,,) 
Length of intermediate re- 
servoirs ; oe oes -000 ,, (29 ft. 6 in.) 


Several efticiency and coal consumption trials 
have been made with these engines; we give 
below the results obtained during one of them: 


Average number of revolu- 
tions per minute ... — 59.635 
Mean pressure in boilers ... 11,050 kilogs. (157.2 lb. 
per sq. in.) 
ss re at the high- 
pressure cylinder valve ... 10.290 kilogs. (146.4 Ib. 


per sq. in.) 
Mean vacuum in condenser 
in centimetres of mercury 71.63 (28,% in.) 
Low pres. 2.300 kilogs. (32.7 Ib. 


per sq. in.) 
High ,, 7.200 kilogs. (102.4 Ib. 


Air pressure at 
compressors 
per sq. in.) 


Temperature of air on en- 
trance in low- pressure 

compressors a ...4 82 deg. Cent. (40 Fahr. ) 
Temperature of air at outlet 
of high-pressure com- 

pressor Se .-20.6 deg. Cent. (69 Fahr.) 

: ore passing 

rature of feed ory og 17 deg. Cent. (63 Fahr.) 

water eB. “(140 : ) 


After ditto ... 60 (1 ” 


Average Work on the Steam Pistons Given by the 
Diagrams. 


” 


Small {jp .. 8.025 kilos. (43.0 Ib. per sq. in.) 
cylinder | bottom... 3.055 ,, (43.4,, nH ) 
Mean {for . Ts; Tes, ae ) 
cylinder | bottom... 1.209 ,, (17.1,, a ) 
Large {fe i" ae, 00.5 Zz ) 
cylinder( bottom... .572 ,, (81,, % ) 
Indicated Horse-Power on the Steam Pistons. 
Small j top... 308.8 
cylinder { bottom 309.8 
Mean f top... 340.1 
cylinder | bottom a4 
rge ftop... \ 
c To oe be al is et 331.0 
otal indicated horse-powe 1996.5 
Rough coal consumed dur- ? 
ing the 8 hours’ trial 10,424 kilogs. 


(10 tons 5 ewt. 0 qr. 24 1b.) 
Slack and ashes 5 kil 





5 kilogs. 
(10 ewt. 6 qr. 19 1b.) 
Slack and ashes, percentage . 5.32 
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Coal burnt during trial, dif- 
ference... haley «© 9,869 kilogs.. 
(9 tons 14 ewt. 1qr. 51b.) 


Coal burnt per hour... 1,233.62 kilogs. 
(1 ton 4 cwt. 1 qr. 41b.) 
Steam lost per hour through Da : 
leakage and condensation . 569.67 kilogs. 


(11 cwt. 0 qr. 24-1b.) 

Corresponding amount of 

coal lost per hour ... 63.3 kilogs. 
(1 ewt. 0-qr. 27 lb.) 
Amount of coal consumed 

per hour in working the : 

engine ; ne 1170.32 kilogs. 

(1 ton 3cwt. 0 qr. 51b.) 
Amount of coal consumed 

per hour and per indicated 

horse-power on the steam 


pistons = 
1170.32 = 586 kilog. (1.29 Ib, per 
1996.5 I.H.P. per hour) 


Of miscellaneous work completed: by Messrs. 
Schneider and Co. in this department of their 
works, we may mention the following : 


Steam hammers ___... ee re Fe 
Steam and hydraulic cranes, overhead tra- 
velling cranes, accumulators, hydraulic 
presses, forging machines, punching ma- 
chines, shears, plate-straightening ma- 
chines, cutting machines, armour-plate 
sawing machines, lathes, boring machines, 
drills, planing machines, milling ma- 
chines, rolling-mill plant, elevators, tur- 
bines, &e. ... be ee nA we ROL 
Boilers of various types (apart from those deli- 
vered as forming part of the marine engines and 
locomotives enumerated above) : 


183 


a. Reserve boilers for marine engines 260 
), m s, locomotives ... 70 
c. Stationary boilers ... a rs 1575 
d. Boilers for travelling cranes, &c. 125 
ec. Various (for distilleries, chemical works, 

Total 2175 








THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 
(From our New York CoRRESPONDENT.) 

Tue thirtieth annual convention of the American 
Society of Civil Engineers was held in Detroit, 
Mich., July 26 to 29, 1898. As soon as the locality 
of the convention was announced, one of our great 
railroads promptly came forward with the offer of 
a special train to Niagara Falls, and a second 
railroad completed the trip by another special 
from Niagara Falls to Detroit. The first railway 
was the Lehigh Valley, and the other was the 
Wabash. Both offers were thankfully accepted by 
the society, and it may be remarked this is the 
second time the Lehigh Valley Railroad has trans- 
ported the society, the other occasion being when 
the convention was held at Niagara Falls some two 
years ago. 

The Lehigh Valley system is probably not quite 
so well known in England as the Pennsylvania 
Railroad. That it is extensive will be realised 
from the following tabulated statement of the 
sections and the mileage operated : 


Lehigh Valley Railroad ; Miles Operated, 1,343.704. 
Main Line—New York to Suspension Bridge, 463.460. 





Miles. 
Faston and Amboy Railway (main line 
and branches) ... ae ee ... 107.747 
Fastern and Northern Railroad (main 
line) ra “te ‘ee #S aa 8.137 
Lehigh. Division (main line and 
branches) es ve ay ue 59.681 
Pottsville Branch (main line and 
branches) ra 4 bs a 42.269 
Mahanoy Division (main line and 
_branches) ae nt ee 8 70. 242 
New Boston Branch (main line and 
be eremagy os ‘an ea wi 32.874 
Hazleton Division (main line and 
branches) pie ae SGs ss a 54.953 
Beaver Meadow Division (main line 
and branches) ... - eas ee 20.108 
Wyoming Division (main line and 
branches) a e ee .- 132.247 
Pennsylvania and New York Division 
(main line and branches)... ; 173.060 
Montrose Branch es oe ¥ 28.000 
Buffalo Division (main line and 
branches) Fees aie ote eat SO 
Auburn Division (main line and 
branches) ie: ee dee ... 300.607 
Total ... 1,343.704 


It may be noted that the president and vice- 
president of this company are both civil engineers, 
graduates of the celebrated Troy School (Pennsyl- 





vania Polytechnic Institute) and are. both members 
of the Society of Civil Engineers. The writer, who 
has been quite familiar with the development of the 
Lehigh Valley Railroad, and was once an engineer on 
a portion of it, has noted the wonderful improve- 
ments. made under the able administration of these 
two gentlemen not only has the road bed been 
brought up to the very highest standard and the 
curvature diminished wherever possible, but the 
rolling stock represents the very best in the United 
States, and the motive power is equal to all the de- 
mands made upon it. The stations are quite beauti- 
ful in the larger cities and very picturesque and com- 
fortable even at the smallest towns, and the bridges 
and superstructures of all kinds are so designed 
and constructed as to permit the highest speeds 
with perfect safety. All this is the more wonder- 
ful, when we consider the route through which the 
Lehigh Valley Railroad runs and the rough moun- 
tains it has to cross, besides many other natural 
obstacles it encounters. 

Starting from New York, the writer remarked 
as a singular coincidence how this party of engi- 
neers seemed to be in an engineering atmo- 
sphere from the start to the finish on the Lehigh 
Valley Railroad, for we were constantly near the 
great institutions of engineering. At New York 
there was Columbia University, where every 
branch of engineering, even including marine 
architecture, is taught. We crossed the river, and 
at Jersey City were quite near Stevens Institute, 
the most celebrated mechanical engineering school 
in the world. 

At Bethlehem we had a view of Lehigh Univer- 
sity, that boasts of splendid courses in every branch 
of the science, and we passed near Ithaca, where 
Cornell University is situated on the summit of a 
hill overlooking a beautiful lake ; in electrical engi- 
neering this college probably ranks first. Many of 
the professors of these great scientific schools were 
members of the Society, and were in the train ; 
their presence gave an additional flavour of learn- 
ing to the journey. 

At Bethlehem we were joined by the Philadelphia 
members, and immediately started at a rapid speed. 
The railroad passes in front of the celebrated 
Bethlehem Iron Company’s works, and we saw the 
immense plant which makes armour-plate and guns, 
both of which have given a good report of them- 
selves -in the last war, especially the guns. The 
road now wound along the bank of the river, and 
the beauty of the scene was remarkable, appeal- 
ing to every one; all the most striking adjec- 
tives of our language were employed to describe it, 
but no one but a Ruskin could do justice to the 
occasion. Nor could he, with all his wonderful 
command of language, doit full justice. To realise 
what it is actually like, one must see it. 

The train reached Mauch Chunk exactly on time, 
and as the view there is a remarkable one, a picture 
of itis given in Fig. 1, page 380. The great regret 
in viewing this engraving is the absence of colour. 
The hills were a vivid green, and the sky, the bluest 
of the blue, was reflected in the rushing stream 
and in the canal shown in the centre of the picture. 
The hills are full of coal, and mine openings are to 
be seen on all sides. The name of this place means, 
in English, Bear Mountain, and is pronounced 
‘*Mok Chunk.” The town has about 7000 inhabi- 
tants, and contains, among other curiosities, the 
famous switchback railway, which was originally 
constructed for coal transportation, but is now 


relegated to sightseers, over 20,000 being carried | 


annually. The coal is shipped from here by rail, 
and also by canal. 

Some three miles up the road is a famous glen 
called ‘‘ Onoko,” and this is a place where parties 
frequently go from New York to spend the day. 
It is always cool, and the scenery is delightful. As 
a sample, a view is given in Fig. 2 of the Terrace 
Cascade. This glen and the switchback have 
already been described in ENGINEERING on the 
occasion of a visit from the Institute of Mining 
Engineers. Glen Summit was our dining station, 
and the hotel here is fine and commands a most 
extensive views for miles. As the hotel was of the 
blue ribbon order, there was nothing of a stimulat- 
ing character, except this wonderful view, and the 
air, which possibly was all the stimulant required 
here. Perhaps the curvature of the road was 
another reason for ‘‘shutting off the grog.” As a 
sample of this a house is pointed out just before 
reaching Glen Summit which the railroad curves 
around in such a way that you can see every side 
of it in passing. The first view is of the southerly 





side, and so on through all the points of the com- 
pass, as the house is square in shape.- . 

From Glen Summit the road descends to Wilkes- 
barre, which can be readily seen across the valley 
some 5 miles off, and yet to reach. it at a suitable 
grade, a distance of 16 miles has to be travelled. 
This city, located onthe bank of the Susquehanna, 
has a population of about 40,000, and is the home 
of many large industries, including several steel 
plants, and a number of coal breakers. 

The party were now in the celebrated Wyoming 
Valley, where, during the early Colonial war, the 
great Indian Massacre occurred ; it is now remark- 
able for its great natural beauty and its mineral re- 
sources, for this is the heart of the anthracite 
coal region. Some 20 miles from here is Shawanese 
Lake, two views of which are given in Figs. 3 and 
4, This lake is famed for its numerous fish, and 
they are said to possess a quality dear to the angler, 
viz., ‘‘gameness.” It is reported that when once 
they strike a hook they fight all the way into the 
boat. As to their weight, well! it will be time to 
state that when some English sportsman has been 
over there and caught some; far be it from the 
writer who fishes, to discount any possible narrative 
at this time, nor any impossible one either. 

The Lehigh Valley Railroad was originally in- 
tended for a coal-carrying line, and to-day brings 
most of the anthracite coal into New York and the 
eastern cities ; but this trip has only to do with its 
passenger traffic, and it may be said everything in 
the way of travellers’ comfort is provided by the 
management. The coal used in the engine is 
anthracite, hence there are neither cinders nor 
smoke to annoy the passenger. 

The great train of this road is known as “ The 
Black Diamond,” and as it has a remarkable 
record, and as our special was to run on ‘‘ Black 
Diamond” time, we will give it, remarking 
that all miles in the United States are the full 
5280 ft. in length, and do not shorten by the cold. 
We mention this because recently some discerning (?) 
English gentlemen accounted for certain rapid trips 
on American railways, by the statement that our 
miles were only 5000 ft. long. We recommend 
him to confer with that Irish- Englishman in 
China who said, the reason the American Navy 
shot so accurately at Manila was because the guns 
were served by English gunners; the fact being 
there is not an English gunner in our Navy. This 
then is the schedule of the ‘‘ Black Diamond ” ex- 
press—a daily train—with some particulars fur- 
nished by the company : 


Record of ‘‘ Black Diamond” Eapress for the Year 1897, 
Westward, New York to Buffalo. 






















































































| g Late at Buffalo (Minutes). 
Month, £ g A | 
Bo 216 | 5 |10|15 20|25|85]40/45/50/55|60)65 
January .| 26 4] 22} 1| 1). & 1 
February 24 1 Lon ‘ }1 
March.. 27..| 27] | 
April .. 26 4) 22) 1! 2)... | 1 
May 26 1| $5)..1..|.. 1 
June .. 26 Si 24../.. cules kcat ates 1 
July .. F >.) “ST ares 1 
August a --| $6 2) 26)../..}..] 1 1 
September .. 26 3 Hy L,.| 2 
October 26 2 24)..)..) VJ. em 
November 26 2} 24j../ 1)..]..] oaks 
December 27 8 és 1 | 2)..! 2}.. 1 1 
Totals.. 313 31 22 5 ¢| 4 3) 2 1) 2] 2} 2) 1) 2) 1 
Eastward, Buffalo to New York. 
; 
| 3 Late at Jersey City (Minutes). 
Month Py g| é : 4 
la isis 5|10 15 2026 30/40 45 60/68 65 70 80 
January .. .| 26 8) 23 | |] 1)4 
February .. o| 26 | QiG2]..) Mod deed delete. 1 
March .. <-| 28a} od Ber he 
April as --| 26 |..| 26 | ~} 
May ©. + ..| 26.)1}-25 |..|..]. 1 
June --; 26 | 3) 2 | 1..|. 1 1 
July | 27 | 2) 26 |..}..]- 1 1 
August . | 26 | 8] 28 |..| 1). } 2 1 
September 26 | 2} 24.}.1)..)] 
October .. | 26 | 1) 26 Le BA oe gS 
November 26 | 5) 21 +i Vj..}..]--] 2 2 
December 27..| 4) 28 1).. {3 12 
Totals .. 313) 26 287| 8/4) 1) 1) 2} 8 3\ | 2) 1) a} aa 
| ! | | 





























It will be seen. that the west-bound train arrived at 
Buffalo within 5 minutes of schedule time on 287 days 
out of 313, or 92 per cent., and that the east-bound train 
made a similar good record of 290 days, equal to 93 per 
cent. of all the trips. The Lehigh Valley train hag a 
slower schedule than that of.the Central; but, on the 
other hand, there are much steeper grades to contend 
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with, the train is usually heavier, and there are more | No. 9. No. 10. | 
5 Cow on track ... si = isa 1 
he schedule of the ‘‘ Black Diamond” westward, | Connections ... see oe a 1 
No. 9, is 9 hours 55 minutes, including the ferry between | Leaves on rails 
New York and Jersey City, and of No. 10, eastbound, | _— 
9 hours 57 minutes. The distance is 477.53 miles, making | 31 25 
the rate, including the stops, but not the ferry (one mile), | 
464 miles an hour. There are 10 stops, consuming about 
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It will be seen from the foregoing that this road 
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Leave South Bethlehem «+ 10.10a.m 
», Allentown - ee ai 
», Mauch Chunk... 2. |) 113” 
Arrive Glen Summit ... 12.0 Noon 
LeaveGlen Summit .. ... |... 12.50 p.m 
»  Wilkesbarre .... ie a EG. 
», Sayre... & nen = 3.35 ,, 
Arrive Geneva ... abe a oa 5.5 
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30 minutes, and 19 minutes is allowed for the ferry. The 
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east-bound train is scheduled at 63 miles an hour for 44 
miles. On many occasions, when late, a speed of 80 miles 
an hour has been kepx up for distances of 20 miles or 
more, and on April 21, 1897, this rate was maintained for 
44 miles, Alpine to Geneva Junction. 

These trains consist of five cars each, and as the café car, 
68 ft. long, weighs 108,500 lb., and the day cars 75,000 Ib. 
each, the whole train, exclusive of the engine and tender, 
must weigh something over 410,000 Ib. The locomotives 
which haul these trains weigh 140,900 Ib. each. They 
have cylinders 19 in. by 28 in. and driving wheels 78 in. in 
diameter. They have Wootton fireboxes, burning hard 
coal, and the average consumption of coal per train mile 
is 88 lb. : 

The steepest grade encountered by the ‘ Black Dia- 
mond ” (eastbound) is 96 ft. per mile for 10 miles. The | 
train surmounts an altitude of 1739 ft. above the level of 
the sea. The causes of delay are shown below : 











No. 9, No. 10. 
Head winds and snowstorms 4 
Hot boxes __... sae” . e ase 8 4 
‘rei ing in 
oo pee — F a o 5 Fie. 56. Seneca Lake. 
Engine failures 10 . 
Steam Re aS 2 susthy take th test pride i h d Le a 
S ioe 1 may justly e the greatest pride in such a record. ave Geneva ... ~ .50 p. 
Freight ears derailed 2 4 Our schedule was as follows : gs wo — alas gt - 
Broken rai vse Leave New York ee 7 Bee 8.0 a.m. ‘ may be sai at we ; 
High water  ... y 1 = " emty ty es = must be also said, that the special made a number 
eeu : » Easton tre aes 9.50 ,, of stops not noted on the time-table for the accom- 
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modation of the members, and that its speed also 
rose to 80 miles per hour for several long stretches ; 
yet we rolled so smoothly along that but few knew 
of the high speed ‘until their attention was called 
to it. As the special ran to Suspension Bridge the 
total distance is some 25 miles more than that of 
the ‘Black Diamond,” which stops at Buffalo. 

The scenery is as grand as any to be seen east of 
the Rockies, and will for beauty compare with any 
in the world. The route passes through that most 
picturesque part of Pennsylvania, known as the 
Wyoming Valley, and comes into New York State 
at the foot of the smaller lakes such as Cayuga, 
Seneca, &. There are many beautiful glens to be 








seen, and occasionally the writer was struck with 
the resemblance to some of the finest parts of 
Switzerland ; the comparison is all the more worthy 
of notice from the fact that he passed a great 
part of last summer in Switzerland, so the impres- 
sion was all the more vivid from the recent occur- 
rence. From the few views given of the striking fea- 
tures of this beautiful ride, it is evident that it can 
be highly recommended to foreign tourists as being 
likely to impress them favourably with a new 
country, if they go at once to Niagara from New 
York vid this route as soon as they have roperly 
viewed the great metropolis of the United States. 
‘A few hours after leaving Glen Summit the party 


were looking down on a_ beautiful scene, viz., 
Seneca Lake. The railroad is some 400 ft. above 
this fine sheet of water, and follows the lake to its 
head, some 40 miles, where the village of Geneva 
is located. The view in Fig. 5 shows this town on 
the right and there is also to be seen the buildings 
of Hobart College. We had a very nice supper at 
Geneva and were soon speeding away to Niagara 
Falls. 

At Niagara Falls a stop of a few hours was made 
to visit the falls by moonlight and to get a good 
view of the great steel bridge constructed by the 
Pencoyd Iron Works, from the designs of one of 
the members of the society, Mr. L. L. + Buck. 
As the best view of a bridge is usually from below, 
many of the party repaired to the house of the resi- 
dent engineer below the structure, for the night was 
warm, and he had with rare forethought provided 
cooling compounds for our refreshment, so that we 
could not only see the bridge ‘‘through a glass 
darkly” butalso ‘‘ face to face.” 

The Wabash Railway Company had provided a 
beautiful special train of sleeping cars, the cars 
themselves Soins the largest built. As this railway 
is not only very level, but has little curvature, the 
cars ran so smoothly as to lull one to slumber, and it 
was not at all surprising that the party awoke at the 
bridge ferry the next morning thoroughly refreshed 
and with unstinted praise for the comfortable 
journey the Wabash system had given them. 

Here we were then at our destination and ready 
for anything, but before proceeding to report the 
meeting, it would seem timely to give some de- 
scription of the lovely city where it was held. 

For Detroit is not only beautiful in its natural 
surroundings and quite cool, although in the 
heat of summer, but the inhabitants possess great 
taste in matters of construction, whether they are 
laying out a street, an avenue, or a boulevard; 
whether they are constructing a fine park or a 
magnificent building. All are symmetrical and 
all are well done, considered either from an engi- 
neering or artistic point of view. 


(To be continued. ) 





THE BRITISH ASSOCIATION. 
(Continued from page 356.) 
Section G.—MEcHANICAL SCIENCE. 
In accordance with custom, Monday of the British 
Association meeting in Section G was devoted to 


electrical engineering. Mr. Preece took the chair 
at 11 o'clock. 


ELectric TRANSMISSION OF PowER. 


Five pepe were down on the list, and these were 
all read and discussed at the sitting. The first 
three were taken together ; they were a paper by 
Mr. A. Siemens, entitled ‘‘ Electric Power in 
Workshops ;”’ another by Mr. A. H. Gibbings, on 
‘*The Application of the Electric Motor to Small 
Industrial Purposes, and its Effects on the Trade 
and on the Community generally ;” the third was 
by Mr. W. Geipel, and was entitled ‘‘ Electric 
Power and its Application on the Three-Phase 
System to the Bristol Wagon and Carriage Works.” 
The paper by Mr. Siemens contained a large 
amount of valuable data, and as we shall print it in 
full later, we need only give outline particulars 
here. 

The author referred to the circular line of elec- 
tric tramway exhibited in Berlin by Dr. Werner 
Siemens in 1879, and went on to say that though 
up to now cable traction has held its own where 
exceptionally heavy gradients have to be dealt 
with, the ultimate triumph of electricity in this 
field is also assured. Horse and steam tramways 
he said, will, there is little doubt, disappear 
everywhere in favour of electricity. The heaviest 
trains can be drawn by electric locomotives, but it 
would be a fallacy to deduce from this that there 
would be an advantage in replacing the steam loco- 
motive by electric motors, as economic considera- 
tions have to be taken into account. Electric 
transmission of power is applicable in a great 
many cases on account of the unquestionable 
superiority of the means of distribution, the ease 
with which losses can be determined beforehand 
and the flexibility of the conductors; against this 
has to be placed loss of double conversion.  Kighty- 
four per cent. of the indicated horse-power of a 
steam engine is available at the terminals of the 
dynamo in the form of electrical energy, and 
electric motors will produce over 90 per cent. of 





the electrical energy supplied to them in the shape 
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of mechanical power. High efficiency in transmis- 
sion is hoped for by an increase in current pressure ; 
currents of more than 2000 volts were considered 
the maximum some time ago, but now a pres- 
sure of 10,000 volts is being successfully em- 
ployed. More serious difficulties appeared when 
attempts were made to construct dynamos and 
motors for high-pressure currents. In the case of 
alternate currents the employment of transformers 
permits the use of low-pressure generators and 
motors, high-pressure currents being used to trans- 
mit the energy over conductors ; but this advantage 
is obtained by introducing another loss due to 
double transformation. Another advantage of this 
system is that the transformers have no moving 
parts, and do not occupy much space. If an equally 
trustworthy alternate current motor had been in- 
vented, there was little doubt that this system of 
transmitting power would be the dominating one 
at the present time. Unfortunately, alternating 
current motors, up'to now, refuse to start without 
being first synchronised by external means. They 
are liable to stop abruptly when they are over- 
loaded, and their speed cannot be varied. A great 
step towards the solution of the problem was made 
when the possibility was discovered of combining 
three alternating currents in such a way that return 
wires could be dispensed with. This is effected by 
employing ,three -alternate currents with their 
phases differing by 120 deg., so that their sum is 
at every moment, zero. At the same time, a re- 
yolving magnetic field is produced in the field of 
the motor,.so that its armature can start revolving 
without being first synchronised. In certain cases 
it is not even necessary to supply currents to the 
armature, for currents will be induced in it by 
the revolving magnetic field, so that all difficulties 
of making contact with the revolving parts of the 
motor are avoided. As in the case of the 
single-phase alternate current, stationary - trans- 
formers can be used with three-phase currents ; 
these, therefore, present very conspicuous ad- 
vantages for transmitting power. _On the other 
hand, a continuous current system is decidedly 
simpler, and consequently cheaper. in first cost 
and in maintenance, provided the dynamos and 
motors.can be well enough insulated to -permit the 
use of high-tension currents ; the transformation 
losses are avoided and the motors canbe rilade ex- 
tremely efticient for large differences in their load, 
and their speed can be varied without mugh trouble; 
in both these qualities three-phase, motors are de- 
ficient. In most cases where electricity is employed 
continuous currents are preferred. 

Six years’ work at Charlton has shown the author 
that. the continuous current system is; perfectly 
trustworthy, and the expected great, saving. in ;the 
cost of attending to the motive power -has, been 
fully realised. Particulars are, then.given ,in the 
paper, which, though extremely yaluable, need 
not be repeated here, as. we ,shall ‘print. this 
contribution in full. The author concluded: by 
stating that it was characteristic of this ‘country 
that examples of transmission of power by electri- 
city over a large district had to be; taken -from 
foreign practice. However enterprising and - pro- 
gressive. the individual Englishmai may be, when a 
novelty can be introduced only by the co-operation 
of a Municipality, of a County Council, or worst. of 
all, by Parliament, everybody appears to consider it 
a patriotic duty to throw obstacles in its way, and in 
most cases it 1s quite impossible to -find out who 
henefits by such action. After a while the public 
discover that the introduction of the novelty would 
be a great convenience, and an agitation is set on 
foot to remove obstacles which were introduced only 
to gratify prejudice. 

Mr. Gibbings, in his paper, first pointed -out 
how very little effort has , hitherto been made 
either by the motor maker or the managers of 
electric supply undertakings, to open up the 
very wide and lucrative field of enterprise offered 
by the general manufacturer and tradesman in 
their demand for power. He said that thete was 
no doubt that the electric motor would be welcome 
in a large number of smaller industries; of which 
he gave a long list. He especially referred to the 
use of such power for drilling boiler plates 
in situ, it being better to bring the tool to the 
work rather than carry the heavy boiler. shell 
about the shop. For bookbinders, bootmakers, 


cutlers, saddlers, sawmills, &c.,.an intermittent 
use of power is often all that is wanted, and for 
‘this reason electrical current taken from a public 


press and lithographic printing, electric motors 
to some limited extent have been used for the 
last two years. As illustrating the advantages of 
motors attached direct to machines, the author 
stated that in one case where tests were made, 
it was found that shafting and belts absorbed 
56 per cent. of the power generated by the engine. 
The steady and even motion imparted to the ma- 
chine by the rotary action of the electric motor, was 
also dwelt upon by the author as an important fea- 
ture. In the use of electricity for cranes and hoists, 
advantages are gained by the possibility of placing 
the motor close up to its work by direct coupling, or 
by reduction gear of high efficiency, and by the 
economy resulting from the power used being 
practically proportionate to the work done. 
Amongst the obstacles that had hindered the 
general adoption of electric power, the author 
named ‘‘the unsuitability of alternating currents of 
electricity for motors where the power required 
exceeds 2 horse-power or 3 horse-power.” The 
author regretted that the alternating current motor 
is not yet capable of doing the same work as a 
continuous current motor. The chief obstacle, 
however, to the more rapid adoption of electric 
motor power, especially in the case of small trades- 
men, the author attributed to the want of capital ; 
moreover, the purchaser, even if he have the 
money, has not the necessary knowledge to guide 
him to purchase the most suitable instruments. 
The author advocated that the owners of electricity 
supply undertakings, whether a public company, 
municipality, or other local authority, should them- 
selves purchase good motors and let them out on 
hire. All local authorities, however, have not 
powers to borrow moneys for this purpose, and elec- 
‘tric motors do not come within the category of the 
Electric Lighting and Public Health Acts, although 
gas stoves do; this matter is governed by a legal 
decision recently given. At Bradford, to which 
icity the author is electrical engineer, motors are let 
jout in this way at a rental charge of 10 per cent. 
jupon the initial cost, and this is found to be amply 
‘sufficient. The charge is made up of 3 per cent. 
for interest, 3 per cent. for sinking fund, and 4 
per cent. for depreciation and contingent expenses. 
Arc lamps are let out on similar terms. In 1897 
39 motors owned by the Bradford Corporation 
were out on hire, whilst 14 were in use, owned 
‘by the consumer. In 1895 the Corporation sold 
for power purposes, 35,919 Board of Trade units ; 
in 1897 they sold 117,176 units, and during the 
first six months of this year 63,820 units. Hitherto 
the supply has been confined to small powers only, 
but during the last month applications have been 
received from a large spinning and weaving firm, 
two foundries for blower purposes from an engi- 
neering shop requiring 50 horse-power, and a saw 
mill requiring about 20 horse-power. 

The author also gave some interesting particulars 
as to the extent to which electric motors, driven 
from electric lighting mains, have been employed 
where the continuous current system has been 
adopted. Manchester heads the list in regard 
to the number of motors supplied, there being 
no less than 257 in that city. Edinburgh 
comes next with 167, Bradford has 119, and 
Brighton 100. These figures refer to the number of 
motors supplied, not necessarily to those in use ; 
all the other towns are considerably below the 
figures given. Norwich has supplied 61 motors, 
Liverpool 57, Glasgow, 37, and other towns: in 
smaller proportions. In concluding his paper, the 
author referred to the by no means unimportant 
social effect that the ready access of power for 
small industries _would-have.on-~the community. 
The revival of a number of small and independent 
industries enables the artisan to hold his own in 
competing with immense manufacturing coficerns’ 
in combination. From an hygienic point of view 
the electric motor has many advantages, being 
cleanly, giving off no deleterious ‘gases, “and dis- 
‘placing the boiler and smoky chimney. One of the 
ultimate results’ of its use must be to raise the 
status of the working part of the community ;, by 
becoming ‘his own master, the artisan gains self- 
respect, becomes more resourceful, and, therefore, 
a more important member of society ; and the more 
intelligent interest which he will display in his 
business, must appreciably affect the general wel- 
fare of the country. 

Mr. Geipel, in his paper, referred to. the address 
of the president of the section regarding the ex- 





country. He also made reference to Lord Arm. 
strong’s address when President of the Association 
in 1863, and the forecast then made as to the pos- 
sible effect of the exhaustion of the more easily 
available coal deposits which would be at our 
disposal. His lordship said the question is not 
how long our coal will endure before complete 
exhaustion? but how long will those particular 
seams last which yield coal at a quality and at a 
price to enable this country to maintain her pre- 
sent supremacy in manufacturing? Are we not, 
Mr. Geipel said, about to realise by experience 
what Lord Armstrong prophesied a third of a 
century ago? He pointed out that many large 
collieries had been closed, because of the expenses 
of working, and that foreign countries can already 
deliver in this country manufactured iron at lower 
prices than those at which we can supply it. As 
an example, he stated that within the last two 
weeks the Corporation of Glasgow obtained ten- 
ders for a large quantity of cast-iron pipes, and it 
was found that those from the United States were 
offered at a price which was lower than any offered 
by local firms. In 1895 the stationary engines 
in Great Britain amounted to an aggregate of 
2,200,000 horse-power. The author assumed that 
each horse-power might require 5 Ib. of coal 
per hour, and that the average run is 10 
hours per diem for 300 days per year; this 
would amount to 15,000,000 tons of coal per 
annum. This the author considered a wasteful 
amount, and the object of his paper was to point 
out a means by which extravagance in fuel 
might be overcome, a result, he said, best to be 
attained by the use of electricity. He next 
dwelt in his paper on various sources of loss 
as machinery is at present worked, such as radia- 
tion from pipes, the inefficiency of small engines, 
loss of power through gearing, and long lines of 
shafting and belting. As an instance, he took the 
Bristol Wagon and Carriage Works, which use 
710,000 horse-power-hours per annum, an equiva- 
lent to 400,000 Board of Trade units of electric 
energy. This, he pointed out, was considerably 
more than last year’s electricity supply in such 
towns as Aberdeen, Belfast, Cardiff, or Dover. 
Small scattered engines require 6 lb. to 10 lb. of 
coal per horse-power per hour, whilst an economical 
engine should not use more than 14 lb. to 2 lb. of 
coal. Sir Thomas Richardson had stated that at 
his own works there were 31 steam engines, deve- 
loping from 94 horse-power downwards, and using 
an average of 51 1b. of steam per indicated horse- 
power per hour, exclusive of losses in steam pipes. 
There were eight main boilers, and 23 auxiliary 
boilers. Since electric power has been adopted 
the whole of the main boilers, and the majority of 
the auxiliaries, have been replaced by a pair 
of marine boilers, and there has been an actual 
saving in coal of 100 tons per week. Again, 
at Messrs. Dorman and Long’s, six engines were 
replaced by electric motors, with the result that 
two Lancashire boilers were dispensed with, and 
there was a saving of 32 tons of coal per week. 
At the Bristol Wagon Works, five Lancashire boilers 
are required for the present engines ; with electric 
power plant, one Lancashire boiler will suffice, and 
the saving in coal is estimated at 37 tons a week. 
Moreover, with small scattered engines it is diffi- 
cult to introduce condensers, but with large engines 
this is feasible, so that a saving in water would be 
effected. There would be also an obvious economy 
in stores, oil, labour, &c. Respecting the loss in 
shafting and gearing, particulars were also given 
in the paper. Professor Kennedy stated that for 
100 horse-power of useful work, 145 horse-power 
were required of the engine ; 22 per cent. of the 
loss would be due to the shafting. Mr. Crompton 
gave thé loss in shafting at 32 per cent. ; Sir Thomas 
Richardson found it to vary from 25 to 70 per 
cent., the average being 43 per cent. At the 
works of Sir Christopher Furness,-Westgarth, and 
Co. the loss in two long lines of shafting, driving 
a comparatively small number of tools, was 75.6 
per cent.; ,in two other shops ‘it was 59 and 
42 per cent., the general average being 50 per cent. 
for the whole works. In several different fac- 
tories in Cleveland, Ohio, the loss due to driving 
shafting varied from 50 to 80 per cent.; at the 
Bristol Wagon Works it varied from 22 to 57 per 
cent. As compared to this, with efficient electric 
power plant, the losses apart from engine friction, 
the author said, need not exceed for the dynamo 
7-per cent., forthe conductors 2 per cent., and for 
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but if allowance were made for lower efficiency of a 

lant when loaded below the normal, say 24 per 
cent. in all; the loss in conductors is proportional 
to the load, and there is no loss in those motors out 
of use. With one large engine the governing 
arrangements can be arranged satisfactorily. In 
addition to this, a number of machines driven off 
one engine would probably balance each other and 
give a fairly constant load. ..With constant speed 
such as would be thus obtained, a higher average 
speed may be used.’ At Messrs. Richardson's 
works, for instance, the speed of tools was increased 
by the use of electricity to an average of 20 per 
cent. Ina rail-rolling mill in the United States 
the use of electricity enabled the work hitherto 
done by 6000 hands to be accomplished by 4000 
hands. 

Having so far made out the case generally for the 
substitution of electric energy for separate steam 
engines, the author went on to discuss the best 
method of applying motors. He considered it 
generally better to group a number of machines on 
to one motor. Very large powers should not be sent 
along one line of shafting. Variable machines should 
be separated from those where the load is steady. In 
dealing with heavy work, portable machines should 
be brought to the object to be operated upon. 
Details of the manner in which electricity would 
be substituted for the ordinary method of driv- 
ing in the Bristol Wagon and Carriage Works, 
were next given. In considering these details we 
may point out, as in all other cases where a new 
system takes the place of an old one, note should 
be taken of the fact that the original plant may be 
of an antiquated or makeshift nature, owing to con- 
venience of erection as extensions take place. To 
sum up, the author stated the total saving at the 
works under consideration, will be approximately 
10001. per annum, and this is quite apart from 
other various advantages that will accrue. 

In working out the details of the system of elec- 
tric transmission for these works, full consideration 
was given to the respective merits and demerits of 
the direct current and three-phase system. Op- 
portunity was taken by the directors of the Bristol 
Wagon Works of seeing both systems in practical 
work. It was found that the first cost of the two 
systems was approximately the same, but the fol- 
lowing were the advantages of the three-phase 
system : 

1. The absence of commutators on both generator 
and motors, and the fact that the current passes 
direct through clamped terminals from the generator 
to the motors. It was noticed that the commutators 
of the direct current motors and dynamos were worn 
and caused trouble, more especially in compara- 
tively dirty workshops. 

2. The more mechanical design and construction 
of the generator and motors, the windings of the 
latter being entirely enclosed by the iron frame of 
the machine protected them from accidental damage. 

3. The fact that the three-phase motors can be 
left running for long periods without any atten- 
tion, even when considerably overloaded. This 
is not advisable in the case of direct current 
motors, 

4, The freedom from possibility of breakdown as 
compared with the direct current system. 

The paper concluded with a brief description of 
the electric plant. There will be one Lancashire 
boiler ; an engine of 400 horse-power of the hori- 
zontal compound type, and having a surface con- 
denser with an Edwards’ air pump; a centrifugal 
pump will circulate the cooling water through a 
refrigerating plant; the generator will be rope- 
driven and will absorb 275 brake horse-power. 
There will be three switch-boards, one for the 
generator, another for the motor, and a third for 
the lighting circuit. There will be seven motor 
circuits, one to each shop, each having three con- 
ductors. The number of motors at fitst will be 
10, varying from 65 to 2 horse-power. The voltage 
of the motors will be 190, and that of the lighting 
circuits, 110 volts. There will be 750 glow lamps 
and 32 arc lamps. 

The discussion on these three papers was opened 
by Professor Silvanus Thompson, who said that the 
papers were of the greatest interest to engineers, 
and confirmed the prevailing opinion that the days 
of distribution of power 3 steam engine and 
shafting werenumbered. Mr. Siemens in his paper 
gave an illustration of an early system, which was 
excellent in showing what had been done in the 
Opening period of electrical distribution. The 
author had not, however, stated what was the 


actual saving effected at the Woolwich Works by 
the introduction of electrical transmission as com- 
pared to the use of 12 different steam engines. He 
had heard it rumoured that the saving was 3000 
tons of coal per annum and the wages of six 
engineers. He believed that was the statement 
made at Newcastle. Mr. Siemens in his paper 
had said that the continuous current.was preferred 
to the alternate current for the distribution of 
power. This probably was true if the statement had 
been confined to English practice, but in other 
countries, by far the greatest number of installa- 
tions for power distribution, were on the alternat- 
ing system. The author had said that alternate 
current machines refused to start without being 
synchronised ; this Professor Thompson stated was 
not a fact with properly arranged plant. The 
author had also said that there was no economy in 
the use of electricity if the demand for power varied 
largely for short periods. To this also the speaker 
took exception, taking the certainly not very 
appropriate illustration of an electric bell as an 
instance to prove his case. He said, however, that 
the same conditions applied for light and heavy 
machinery, as was seen by the successful use of 
electric power for cranes. In the United States in 
modern plants, nearly all cranes were actuated by 
electricity ; on the whole, the speaker took marked 
objection to the theory that continuous current trans- 
mission was equal to that by alternate currents. As 
for Mr. pone. = paper that, Professor Thompson 
said, was an altogether one-sided statement ; the 
author had given particulars of certain continuous 
current machinery, and had failed to give any data 
regarding alternate currents. He had only con- 
sulted electrical engineers where continuous cur- 
rents were used. It was idle to say that 
the extensive use of continuous currents, was 
due to defects in alternating current motors, for 
in the city of Frankfort alone more electricity 
was used than in two or three large towns in 
Great Britain, and yet at Frankfort there were 
nothing but alternate current motors. In_ this 
country we do not begin to know, the speaker said, 
the extent to which electricity could be used, and 
that was because we kept to the old-fashioned 
continuous current. He had recently visited 
Switzerland, and he thought it would surprise a 
good many people of this country if they were to 
see the manner in which the electric transmission 
of power was being used there. There were 
no patent considerations to influence the matter, 
and what was found? the modern three-phase 
machinery and alternate currents even for the 
largest motors. He deliberately challenged the 
statements that had been made by the authors 
as to the difficulties experienced with alter- 
nate currents. In one case in Switzerland he 
had found the continuous current system, that 
had been installed in early days, swept out, and 
a three-phase alternate installation put in its 
place, to the greatest satisfaction of the em- 
ployer. As showing the advantages of electrical 
distribution of power, he would mention one case 
in Switzerland—that of a shoe factory. The pro- 
prietors had been struggling for years to compete 
with Bristol and Leicester, and it had been almost 
a hopeless competition. Four years ago they sub- 
stituted electrical transmission for the old steam 
machinery, with the result that they were now able 
to sell their products in successful competition 
with Bristol and Leicester. Professor Thompson 
did not, however, state in regard to these instances 
of Swiss industry which he quoted, whether the 
power to generate the electric current was obtained 
from natural sources or not. 

Mr. Thomas Parker said that Professor Thomp- 
son accused English people of being ignorant as to 
what went on abroad, but he (Professor Thompson) 
was ignorant of what was being done in regard to 
transmission by electricity in his own country. He 
had informed himself on points with regard to the 
three-phase system, but if he had gone to Wolver- 
hampton he would have found a large number of 
people —— in manufacturing machinery that 
was to go all over the world for generating continuous 
currents. The speaker knew what could be done with 
both systems, but he preferred the continuous cur- 
rent system with high voltage as being more econo- 
mical and better generally. He had himself been 
a builder of alternating current plants, and had 
had to alter three-phase machines to continuous 
current in order to get the efficiency required, and 
he would say that for varying loads, the three-phase 








system cannot compare with continuous current. 





Mr. Geipel had given figures which were calcula- 
tions on supposed data, and were general in their 
application. Mr. Parker contended that they were 
erroneous in the general impression they would 
convey, and would not be borne out in practice. 

Mr. Proctor took exception to the statement of 
Mr. Siemens as to the application of electricity 
not being suitable for intermittent demands upon 
power. The speaker held that the reverse was the 
case in regard to the use of power from central 
stations, but there might be more truth in it when 
the user generated his own power, and did not take 
current from public mains. He thought the figures 
given by Mr. Gibbings respecting the charge for 
use of motors made by the Bradford Corporation, 
were open to criticism. Ten per cent. on the initial 
cost of motors was too low a rate ; three is charged 
to the depreciation fund, that meant that the motors 
should last 33} years, which they could not reason- 
ably be expected todo. The same thing applied to 
lamps. No doubt profits were put aside to balance 
this, but that was not sound finance, and might 
lead to loss, as a man might take a motor and not 
use it, so it would be depreciating at a greater rate 
than 3 per cent. per annum, but there would 
be no profit from the use of current to make up the 
difference. 

Mr. F. Bailey appeared inclined to agree with 
Professor Thompson in regard to his condemnation 
of statements made in the papers regarding the 
continuous current system, and the backwardness 
of engineers in England in taking up the three- 
phase system. Some time ago he had tried to get 
an alternate current motor, but had been unable to 
obtain such a machine in England. The manufac- 
turers said that if they had plenty of time they 
might produce something such as he required. He, 
however, wished to have one at once from stock, 
and had to go to the Continent to get it. He 
was of opinion, however, that more experience 
was required with the three-phase system if it 
were to be worked for both power and lighting ; 
for the latter it had not proved satisfactory; at 
least that was the case a few years ago, and there- 
fore electrical engineers might be excused if they 
preferred not to sacrifice the established business 
of electric lighting, to the prospective one of power 
supply; for the latter the ‘erate tt system might 
be very good, but for lighting it was doubtful. Mr. 
Siemens had given a cost of one and one-third 
penny per Board of Trade unit as the cost at his 
works ; it was interesting to compare this with the 
1.5 penny charged by the Edinburgh Supply 
Corporation. Mr. Siemens here pointed out 
that he had stated in his paper that the cost 
quoted was not obtained under the best con- 
itions. Mr. Bailey said this was true, but he 
took the figure as a good standard because 
it was obtained from a good installation skilfully 
planned and well managed. The question always 
arose in the mind of those who would use electric 
power, whether it would be desirable to go to the 
town mains or to generate themselves. For small 
workings it was better to go to the public supply, if 
if the charge was under 2d. per unit. Reference 
had been made to the scheme for generating elec- 
tricity at the mouth of the coal-pit: that was a 
question whether the power latent in the coal 
could be best conveyed to the place where it would 
be used, by the electric wire or by the coal truck. 
If electricity cost }d. a unit for coal without in- 
terest, &c., and the efficiency of distribution was 
95 per cent., then, calculating the cost of dis- 
tribution by electricity and the rates of freight, 
for coal conveyance, he thought the two would 
come out about the same in some cases, whilst in 
others the use of the coal truck was cheaper, the 
conditions varying so largely, however, that it was 
difficult to arrive at any definite conclusion. Mr. 
W. H. Preece, after some remarks by Colonel 
Cunningham, pointed out how largely the Post 
Office was a user of electric current for power 
transmission. In all their large new buildings in 
big towns, electric power was used for all manner 
of purposes that were formerly done by hand; they 
folded and gummed envelopes, heated wax, and did 
all manner of mechanical operations by electrical 
machinery, and they found it was not only econo 
mical, but that the relief to the operators was 
very great indeed. At the Post Office works 
at Clerkenwell, which stood on the site of 
the old House of Correction, there were extensive 
installations of machinery equipped throughout 
with electric motors, with a result that was highly 





successful. Mr. Preece said that one very: 
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large application of electricity to haulage pur- 
poses would be carried out shortly. The Me- 
tropolitan District Railways were instituting an 
inquiry as to what was the best system of electric 
traction which they could adopt. The inquiry 
would be perfectly impartial. The directors were 
taking the greatest interest in the matter; their 
minds were quite open on the subject, and whether 
the three-phase system or the continuous current 
was the better, would be discussed fully. The 
speaker next referred to the effect of lightning 
on conductors. In the United States they suffered 
a great deal more than we do in this country, and 
their difficulties had been surmounted. In Africa 
he had been successful in using barbed wire 
for the purpose, the points of this wire making the 
conductor more efticient. He referred also to the 
high importance of the load factor in electric 
supply stations. The companies were obliged to 
maintain the pressure in the mains, and this led 
to large comparative waste when the demand for 
current was small. If, however, they were able to 
supply electricity for power purposes, the demand 
during the day would be considerable, and would 
fill up the hiatus at present existing. The working 
load would be more constant and naturally the 
price of light would be reduced. This had been 
very forcibly illustrated in the case of Bristol. If 
the Corporation works and the Tramway Company 
could have come to terms so that current could 
have been taken both for lighting and traction from 
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the same plant, the cost of lighting could have been 
reduced Id. per unit, whilst the cost for traction 
would have remained as at present. 

Mr. Siemens, in replying to the discussion, said 
Professor Thompson had been unfortunate in his re- 
marks, inasmuch as he had overlooked the fact that 
he, Mr. Siemens, was intimately connected with 
the German firm of Messrs. Siemens and Halske, 
and in this way he had at his disposal complete in- 
formation as to exactly what was Salas done on the 
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Continent by the application of the three-phase 
system. In spite of this he stuck to the old- 
fashioned continuous current for reasons given 
in his paper, and not through ignorance, as Pro- 
fessor Thompson had stated. The continuous 
current system was effective from full load to 
quarter load, the three-phase alternating current was 
efficient only at oneload. He looked on this three- 
phase system as a craze which had originated at the 


‘Frankfort installation already referred to, but 
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here, we understood Mr. Siemens to say, the in- 
troduction of electricity had cost many times as 
much as if steam engines had been used. Professor 
Thompson had said that electric cranes are worked 
intermittently, but that showed that the speaker 
looked at the thing from a professorial point of 
view, and not from a practical standpoint. As a 
matter of fact, the electric crane was a tool that was 
worked more constantly than any other in the 
workshop. What he meant by intermittent working 
was in such an instance as the cable shops at the 
Charlton works. Large power was sometimes 
required, whilst at other times the shops were 
idle. In this case it was found better 
to leave in the steam machinery. In regard 
to the instances Professor Thompson had given 
of the success of three-phase working, he would 
ask whether they referred to cases where the 
power had to be brought from a long distance, 
or was taken from the mains of a central supply 
station. Economy in three-phase transmission was 
due to the distances over which current had to be 
taken. If a general supply station were started 
at Woolwich, he would hope to do away with his 
present plant and pay 7000l. a year in place of 
9000/. as at present. He considered Mr. Geipel’s 
estimate of 2 lb. of coal per indicated horse-power 
per hour would not be borne out. He thought it 
would be more likely 6 lb. The advantage of not 
having a commutator he looked on as having been 
very much overrated ; in fact the matter had becomea 
craze, for in well-constructed continuous current 
motors, commutators gave no trouble at all. Mr. 
Geipel had stated that one of the advantages of the 
three-phase system was freedom from breakdown. 
It was an advantage possessed in common with the 
direct current system when properly designed. As 
a matter of fact, at Charlton they had had no 
breakdown since they had become acquainted with 
the proper way of worki:g electric transmission. 
In the early days they had not known the power 
which certain machine tools needed to actuate 
them ; in fact, their only mishaps had been through 
ignorance due to the absence of experience. 

Mr. Gibbings, in replying to the discussion, said 
that in regard to Professor Thompson’s strictures, 
he had only pretended to deal with the practice of 
this country. He had found continuous current 
machines, and had described them. He was glad, 
however, to hear so much had been done on the 
Continent. 

Mr. Geipel, replying to the discussion, said that 
on the Continent the success of the three-phase 
system was due to low periodicity, and that in this 
country we made the mistake of using high perio- 
dicity. We were, however, improving in this respect. 
Mr. Parker had criticised the want of experience on 
the part of those who had advocated three-phase 
motors; but the speaker would ask, what ex- 
perience had Mr. Parker himself of the three- 
phase system? Mr. Parker had also said there 
were difficulties in working railways with alternate 
current. His remarks were disproved by the fact 
that railways actuated in this way were running 
on the Continent, and no difficulties whatever were 
experienced. On long railways the continuous 
current was acknowledged to be hopeless, but en- 
gineers could get all they wanted with three-phase 
motors and locomotives ; the difficulty in balancing 
could be overcome by proper arrangements. The 
speaker pointed out that the power required for 
lighting would ultimately be far less than that 
consumed for power transmission. Even for 
tramway traction alone, more power was needed 
in many places than for lighting. In the Bristol 
Wagon Works, which was not a large instal- 
lation, more electric power was used than in 
a town like Aberdeen for lighting. With the 
three-phase current it did not matter how much 
the machinery was overleaded, whilst with con- 
tinuous current, commutators would wear out if 
overloaded. Mr. Siemens liad said that they only 
used the alternating current for transmitting to 
a distance, it being necessary to have recourse 
to transformers to change the current to con- 
tinuous for use in the motor, but that was not 
the fact. The three-phase current was used 
because they could not transmit continuous 
current profitably, and the transformers were 
used because the continuous current machines 
were in place. If there were proper appliances for 
using the intermittent current, there was no diffi- 
culty in its application either for lighting or power 


current machine was behind the times. He gave a 
case in which a change was being made from the 
latter to the former. He wished most emphatically to 
contradict a statement that there was difficulty in 
starting a three-phase machine; in fact, there was 
less difficulty in this respect than with the con- 
tinuous current machine. How Mr. Siemens with 
the experience of Siemens and Halske at his dis- 
posal, could make such a statement he was at a 
loss to understand. As a matter of fact, there 
was absolutely no trouble. It is simply neces- 
sary to close the switch and the motor runs with- 
out difficulty. He considered there would be no 
difficulty in obtaining an economy of 2 lb. of coal 
er indicated horse-power per hour with constant 
oad. He was at a loss to understand how Mr. 
Siemens arrived at such a figure as 6 lb., unless it 
were that steam supplied both to the electric power 
plant and other purposes in his works, was obtained 
from a common source, and that too low an estimate 
had been put on the amount required for purposes 
other than electric generation, and thus the latter 
had had an undue amount of coal debited to it. 


(To be continued.) 








THE BENIER GAS ENGINE AND 
PRODUCER. 

THE use of gas engines as a source of power, wide 
though it be, is, of course, confined to those places 
where a suitable supply of gascan be obtained, as from 
the mains of a town or village, unless special plant is 
erected to supply gas to the particular engine or en- 
gines to be driven. This is frequently done, and 
there are now many engines running with producer 
gas, giving very satisfactory and economical results. 

On pages 384 and 385 we give illustrations of an 
engine which is known as the ‘‘ Moteur Gazogéne 
Bénier,” and which is being introduced into this 
country by Mr. W. C. Horne, 5, Torrens-road, City- 
road, London, E.C. The engine is shown by Figs. 5, 
6, and 7, while Figs. 1, 2, 3, and 4 are views of the 
generator which supplies gas to the engine. 

The principle of the apparatus is as follows: The 
engine is of the ‘‘two-time” type, giving one pro- 
pulsion for each revolution of the crank. The gas is 
supplied to it slightly below atmospheric pressure, as 
it is drawn from the generator by means of a pum 
fixed on the side of the engine cylinder, and worke 
from a crank at the end of the flywheel shaft. 
This pump has two plungers of different diameters, 
which work in a cylinder to correspond. The large 
plunger draws in air and the small one gas, the pro- 
portion of air and gas being regulated by a slide valve 
which is worked from an eccentric fixed on the crank- 
shaft. The return stroke of the pump drives the air 
and gas along separate pipes to a mixing chamber at 
the end of the engine cylinder. From this chamber 
they are admitted through a suitable valve into the 
engine cylinder, just after the products of combustion 
of the previous charge have been expelled. The return 
stroke of the piston compresses them, and when the 
crank has just passed the dead point they are exploded 
by electricity. Before the piston has reached the end 
of its stroke the exhaust ports are opened at a point 
behind the advancing piston, when it is nearly at the 
end of the outward stroke. The products of combus- 
tion are then free to flow into the atmosphere, which 
they do with the aid of “awh air which is admitted 
behind them from the chamber at the end of the 
cylinder. This air is forced into the cylinder in front 
ot the next charge of air and gas, by means of the 
slide valve before described. This slide allows the 
ump to pass a certain amount of air into the 
isteibuting box at the end of the cylinder, just 
in front of the air and gas which are to form 
the explosive charge. As the piston of the engine 
has some little distance to travel after the ex- 
haust ports are open before it reaches the full 
extent of the out-stroke, and returns again to 
close the ports, the pump is during this time forcing 
the explosive mixture into the cylinder with the 
cushion of pure air before described in front of it. By 
the time the exhaust ports are closed, the cushion of 
pure air in front of the charge has forced out all the 
products of combustion, and the cylinder is full of the 
explosive mixture of air and gas ready to be com- 
ressed by the return stroke of the engine piston. 
his, it will be seen, forms one complete “cycle,” and 
the operations we have just described are ready to 
repeated. There is an explosion for every revolution 
of the engine, so that in order that the power may 
suit the load, the explosions are made to vary in 
strength by means of a governor, which regulates the 
quantity of gas admitted to the pump. The propor- 
tion of air to gas when the engine is working at full 
load is 6 to 4, while it is about 6 to 34 when running 
light. The quantity of gas can also be varied by a 
small valve presently to be described. The gas is formed 





purposes. He claimed that the three-phase motor 
was an ‘‘ up-to-date” motor, whilst the continuous 


by drawing a mixture of air and steam through incan- 
descent fuel. Anthracite is recommended by the 


makers, though any hard coal will answer, and coke 
also gives good results. 

Having briefly outlined the principle upon which 
the engine and generator act, we will now describe the 
illustrations given on pages 384 and 385 more in detail, 
and will commence with the generator. This, it will 
be seen, on reference to Fig. ], is composed of a cast- 
iron cylinder A, in which is a second cylinder B. 
These two cylinders contain the refractory material 
A!, B. In the interior of B' the fuel is placed, it 
resting upon the top of the projections which are a 
part of a rotary grate G, containing water which 
is evaporated by the heat above. Between the mate- 
rial A! and the cast-iron cylinder B is an annular 
space C, which is closed at the top by the joint DL’, 
and is open at the bottom into the chamber E. The 
cylinder A is fixed to a stand F, which supports the 
rotary grate G before mentioned. At one side of 
this stand is a door, through which the ashes can be 
removed or the fire stirred. 

The chamber G is partially filled with water, which 
is evaporated by the heat of the fire above, the steam 
passing along the tube J into the bottom of the 
chamber I’, up the tube above and through the small 
hole i into the space L. There it mingles with the 
air which enters through the opening above, the size 
of which is regulated by the slide 7; the steam and air 
are then drawn by the action of the pump down 
through the space C and up through the incandescent 
fuel through Q into the washer. This washer is cylin- 
drical in shape, and is divided into two compartments 
Fand F', This cylinder is closed at its base by the 
plate B, and at its upper end by the dome C. In 
passing upwards the gas travels through the water 
contained in F, through Q', and up through water con- 
tained inC. The washing is more perfectly performed 
by the aid of the zigzag plates D, and from the top of 
C the gas passes down a pipe into a water purifier G, 
and then up through a dust-box H, aad into the 
chamber I, whence it is drawn to the engine. 

The rotary grate G is kept in the stand F by 
means of two plates G' and G*, which form bearings. 
One end of the grate is made with six faces, so that 
a spanner can be applied for turning. The other end 
of the grate is closed by a stopper g, which is 
fixed while the grate can turn. ‘The two portions 
are kept against one another by a screw. Into the 
cast-iron stopper h three tubes are fixed, the first, 
g*, is for getting water into the grate, the second 
one, g’, is for withdrawing the non-vapourised water, 
and the third one, J, is, as before stated, for carrying 
the steam formed in the grate G into the box I. 

The opening O! in the cover O of the cylinder A is 
for the admission of fuel. When the engine is not at 
work, the valve N‘ shown in plan is opened, and the 
gases from the furnace pass into a chimney. 

Referring now to the engine, Figs. 5 to 7, it will be 
seen that it consists of a piston A working ina cylinder 
B. The movement of the piston is communicated to 
the crankshaft through the rod C. There are two 
flywheels E and E! on the crankshaft, one of which 
carries a belt pulley and the other a pin F, which 
through the connecting-rod F! works the double 
piston of the pump GG'; this piston has two dia- 
meters H H'. The larger piston draws in pure air 
and the smaller piston draws in gas from the gene- 
rator, and both pistons force the gas and air into the 
cylinder along the pipes 4 and h?. 

The distribution of air and gas is regulated by the 
slide k (Fig. 6), which is worked off the eccentric /. 
There is a throttle valve on the gas supply pipe as 
mentioned before, and this valve is controlled by the 
governor N. There is also a small valve e¢ (Fig. 8) by 
which the supply can be altered to some extent by 
hand. Fig. 8 is an enlarged view of the slide & and 
the slide box L. 

The air and gas enter the box Q below the valve J, 
and are there thoroughly mixed by means of the 
copper ring R, which has orifices for the passage of 
the gas and pins r! to divide the air and facilitate 
the mixing. In the cover q of the box Q is the electric 
igniter T, the contact for the lighting being made 
eovanh the two contacts 8,8! The one §' being on 
the motion governing the valve J, a notch made in 
the cam J! produces the contact at the desired 
moment. 

The pin S oscillates around the axis s through the 
spring s*. According as the screw s? is turned backwards 
or forwards, the contact is made more or less rapidly. 

In the cylinder B, Figs. 5and 7, orifices b are placed, 
through which the burnt gases escape when the piston 


be | uncovers them at the outward end of the stroke. From 


there they expand in a chamber J? in the frame Z, and 
on through the tube V. 

The cylinder B, the box’Q, and part of the frame Z, 
are so fitted that they can be cooled by a water current 
passing round them. The water enters through the pipe 
q', passes first round the valve-box Q, and from there 
travels on through a bend q? and circulates round the 
var ad B into the chamber =z, whence it escapes through 
the tube q°, Fig. 6, and from thence into the drain. 

Fig. 9, page 384, is a diagram showing the relative 





position of the engine and pump cranks and the eccen- 
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tric which drives the slide. Fig. 10 is an indicator 
diagram taken off the pump, and Fig. 11 one taken off 
the engine cylinder. 

We understand that these engines are now being 
made up to 225 brake horse-power, and one of them 
of 100 brake horse-power is to drive a portion of the 
machinery in the Paris Exhibition of 1900. The 
makers guarantee a consumption of anthracite coal of 
not more than 25 oz. per brake horse-power per hour. 

We have had the opportunity of seeing one of these 
engines at work for some time, and have noticed that 
both it and the generator perform their duties in a 
very satisfactory manner. 








BOYER’S PNEUMATIC DRILL. 

On page 251 of our last volume we illustrated a 
Boyer pneumatic —— hammer and caulking tool, 
which has been introduced into this country by Messrs. 
Taite, Howard, and Co., 63, Queen Victoria-street, 
E.C., and we now give on pages 388 and 389 illustra- 
tions of a Boyer pneumatic drill introduced by the 
same firm. This tool contains many very interesting 
details, and is a good example of the inventive genius 
which has produced so many labour-saving appliances 
in the United States. In the present instance this 
inventive faculty has resulted in a machine which is 
light, and therefore easily handled, compact, very 
powerful for its size and weight, and not liable to get 
out of order. We understand that it is at present 
made in two sizes, viz., 14 horse-power and 3 horse- 
power. The former size is the one we illustrate, and 
the power named is that developed when the spindle 
which holds the drill is running at about 130 revolu- 
tions per minute, and the air pressure is 80 1b. per 
inch. The weight of the machine is about 28 lb. 

We may, perhaps, for the sake of clearness divide 
the machine into four parts, viz., the casing, which 
contains the motor, and which is really the framework 
that carries it, the motor itself, the gear for reducing 
the speed of the motor, and the valve which controls 
the supply of air. 

The motor is of the three-cylinder type, and is 
carried on a frame having three radial arms spaced at 
an equal distance apart. The outer casing is a cy- 
lindrical casting which is divided into two chambers 
by a diaphragm which cuts it at right angles to the 
axis, There is a cover on each end of this cylinder ; 
one cover supporting the frame of the motor here- 
inafter described, and the other forming a bearing 
for the drill spindle. The chamber on one side of 
the diaphragm contains the motor, and is in direct 
communication with the air pressure, while that on 
the other side contains the gear for reducing the 
speed of the motor down to that of the drill spindle ; 
the latter also acts as an exhaust chamber into 
which the air passes after it has done its work. The 
motor, as before stated, consists of a rotary frame 
having three radial arms, which frame is supported 
by the top of the casing and by the diaphragm 
between the air and exhaust chambers, and is 
free to revolve round its centre; which centre corre- 
sponds with the axis of the cylindrical casing. 
Each of the radial arms carries at its outer end a 
pivot on which the end of one of the three oscillating 
cylinders of the motor vibrates. The pivots also form 
the valves which regulate the admission of air to the 
cylinders. 

The cylinders are single-acting with a diameter of 
2in. and a stroke of 1} in., and the pistons work in- 
wards towards the centre of motion of the frame which 
carries the cylinders, their piston-rods there engaging 
with a fixed crankpin or eccentric. The inner ends of 
the cylinders are open, and therefore the air under pres- 
sure inside the casing has free access to the pistons 
on that side. This being the case, when air under 
pressure is admitted to the inside of the outer 
casing, it passes through those valves which are in 
the proper position, and exerts a pressure on the 
inner side of the piston as well as on the outer, 
and thus produces equilibrium. The valves are, 
however, so arranged that there is always one 
of them open to the exhaust. This being the case the 
equilibrium is destroyed, the air in the outer casing 
tends to act on the piston whose other side is open to 
the exhaust, and tends to force it into its cylinder. As, 
however, the piston cannot move, owing to its rod being 
fastened to a fixed crank, the cylinder itself is forced 
on to the piston, thus drawing round the radial frame 
to which it is attached, and along with that the other 
two cylinders. The frame being thus turned round 
on its axis, the cylinders necessarily oscillate slightly 
on their pivots, and the position of the opening in 
the valve is changed. Thus each cylinder is in turn 
opened to the exhaust, and the frame and cylinders 
ace made to revolve at a very rapid rate, depending 
largely, of course, on the pressure of air in the 


chamber. An extension of the radial frame passes 
through the diaphragm into the exhaust chamber, the 
hole between the pressure chamber and the exhaust 


ing made air-tight in a manner hereafter de- 
scribed. 


This extension piece carries a pinion 











which gears with an epicyclic train of wheels which 


reduces the s and transmits the motion to the 
spindle or socket which carries the drill. The speed 
of the drill is governed by the quantity of air admitted 
to the motor, which is regulated by a very convenient 
and ingenious valve, formed in one of the handles 
by which the whole machine is carried and directed 
during its work. This valve can be set to any posi- 
tion, so that when once the quantity of air required 
for certain operations has been found, as, for instance, 
tapping a number of holes for the stays of a locomo- 
tive firebox, it need not be altered during the tapping 
of these holes. 

Having given a brief outline of the principles of the 
machine, we will now describe it more in detail by the 
aid of the diagrams given on pages 388 and 389. 

Fig. 1 is a transverse vertical section through the 
centre of the machine; Fig. 2 a horizontal section 
through the centre of the cylinders; Fig. 3 a horizontal 
section approximately on the line 5, 5 of Fig. 1; and 
Fig. 4 a plan of the lower chamber which contains the 
gearing ; Fig. 5 a perspective view of the rotary frame 
carrying the cylinders, the fixed upper bearing of the 
frame, and the rotary shaft attached to the underside 
of the frame ; Figs. 6, 7, 8, and 9, are details of the 
valve controlling the inlet and exhaust of the air at 
the outer end of one of the cylinders ; and Figs. 10, 
11, and 12 are views of the handle which regulates the 
admission of air to the machine. The same letters of 
reference are used to indicate the corresponding parts 
in the several views. 

The engine part of the machine, as will be seen by 
Fig. 1, is inclosed within the cylindrical casing or 
shell A, closed at its upper end by the cap B, which 
is cast solid with cylinder A, and at the lower end 
by the detachable cover C. This lower head or cap C 
constitutes a diaphragm, which separates the engine 
chamber within the casing A, from a chamber beneath, 
formed by the removable caps D, which chamber con- 
tains the speed-reducing gear between the engine 
proper and the drill or tool driven by it. The dia- 
phragm C fits between the casing A and the cap D, 
and is held in place alongside the cap D by the 
screws E. 

Under the particular construction and arrangement 
of the parts shown in the drawing, the engine chamber 
within the cylinder is a live air chamber, to which 
the compressed air is constantly admitted during the 
operation of the machine, while the chamber within 
the lower cap D is an exhaust chamber constantly 
open to the outer air by means of the holes in its 
lower side ; the two chambers being made air-tight 
one with the other at the centre of the diaphragm C 
by an air-tight joint around the rotary shaft which 
— through the diaphragm. To enable the casting 

to be made as light as possible and yet be able to 
withstand the pressure upon it, it is dished upwards, 
as shown, and is also provided on its lower side with 
radial ribs G. 

Inside the casing A is the rotary frame, before men- 
tioned, which carries the engine cylinders. A perspec- 
tive view of this frame and the parts carried by it is 
shown in Fig. 5, a middle horizontal section through 
the cylinders in Fig. 2, and a lower horizontal section 
through the exhaust passages in the lower plate of the 
frame in Fig. 3, while a vertical section through the 
frame, and one of the cylinders, is shown in Fig. 1. 
As seen in Fig. 5, this rotary frame has an upper 
plate H and a lower plate I of similar shape, 
rigidly secured together at the outer ends of the 
three projecting arms by the vertical pivots R upon 
which the cylinders oscillate ; these pivots also form 
the valves which serve to admit the compressed 
air to, or release it from, the outer ends of the cylin- 
ders as they oscillate during the revolution of 
the rotary frame. As shown in Fig. 1, the rotary 
frame has a central bearing at its upper and lower 
sides, the upper bearing being upon a short shaft 
J, which is secured in a fixed position to the 
upper cap B of the casing A, and extends through a 
central circular opening in the plate H, while the 
lower support of the frame is afforded by a central 
hollow shaft K formed solid with, and hanging from, 
the lower plate I of the frame, and having a bearing 
in the diaphragm C to be described hereafter. 

The shaft J, upon which the upper plate of the 
rotary frame is supported, has formed upon its lower 
end at one side of its centre and eccentric to the axis 
of the rotary frame, a pin L, which forms the fixed 
crank to which the inner ends of the piston-rods are 
connected, and about which, as a centre, the pistons 
revolve during the movement of the rotary frame. 
Where the shaft J passes through the circular opening 
in the cap B, its diameter is slightly reduced so 
as to form a shoulder which butts up against 
the underside of the cover B, and forms a tight joint. 
The reduced portion of the shaft J is provided with a 
projecting lug or key a, which fits in a vertical groove 
or keyway formed in the circular opening in the cap B 
to prevent the shaft from turning. The extreme 
upper end of the shaft is still further reduced and 
screw-threaded to receive a nut M, which bears against 
the upper surface of the cap B and binds the shoulder 








of the shaft J firmly against the lower surface of the 
cap. M is prevented from turning bya check ring N, 
which fits the surface of the nut and is held down by the 
screws C. The enlarged portion of the shaft J is pro- 
vided with a peripheral Y-shaped groove d, while the 
central circular hole in the upper plate H of the rotary 
frame, has driven into it a pe ll ring e provided with 
a corresponding groove. Within these grooves between 
the ring e and the shaft J are balls / to relieve the fric- 
tion between the parts. These balls are placed in posi- 
tion through a hole in the ring e, after the shaft J has 
been inserted and the two grooves brought opposite 
each other, and to permit such insertion the shaft J is 
provided in its lower end near its outer edge, with a 
vertical hole g, indicated by the dotted lines in Fig. 1, 
which hole communicates at its upper end by a lateral 
passage with the groove d. The balls / are inserted 
one by one through this hole into the track round 
the shaft J, and when the necessary number have 
been so inserted, an extra ball is placed in the hole g, 
and confined in the upper end by a screw plug. This 
extra ball serves to close the passage between the 
upper end of the hole g and the groove d, and prevent 
any of the other balls entering this passage. We 
understand, however, that the makers have also 
another and improved method of inserting these balls. 

The lower bearing of the rotary frame and the air- 
tight joint round its hollow shaft K are as follow: 
The diaphragm C is provided upon its under surface 
with a circular boss 7 surrounding the central opening 
through which the shaft K passes, and formed in this 
boss upon the upper surface of the diaphragm C, are 
two annular seats surrounding the central opening in 
the diaphragm. Into the lower of these seats is fitted 
a hardened ring j of _ section, as shown in Fig. 1, 
while surrounding, and if desired, tight upon the 
shaft K, is a hardened sleeve k provided at its 
upper end with a projecting flange. Between this 
sleeve and the ring j are placed the series of balls / to 
relieve the friction of the bearing. For the purpose 
of rendering this joint air-tight there is fitted 
within the upper and larger of the two annular seats 
formed in the upper surface of the diaphragm C, a 
washer m of leather, which surrounds the shaft K 
underneath the lower plate I of the rotary frame. 
This washer m covers the joint between the upper 
edge of the ring j and the flange of the sleeve k, 
and projects upwards some distance beyond the joint, 
and is held firmly against its seat and the upper edge 
of the ring j and the flange of the sleeve & by the pres- 
sure of the air inside the casing A, so that a tight 
joint is maintained between the engine chamber and 
the exhaust chamber beneath. The sleeve & rotates 
with the shaft K, while the washer m remains sta- 
tionary, so that the moving surfaces in frictional con- 
tact with any considerable pressure upon them are 
very small. 

Referring now to Figs. 1 and 2, we will endeavour 
to explain the construction of the three cylinders 
O, 0’, O”, and the manner in which the compressed air 
acts upon them to rotate the frame. The bodies of 
the cylinders are formed of wrought steel, while their 
heads are of gun-metal, and in order that they may be 
made as light as possible, the body and head are 
secured together in the following way: At its outer 
end the wall of the cylinder is slightly thickened 
around its edge as shown at a’, Fig. 2. The cylinder 
head P is provided with a circular groove of sufficient 
width fat depth to receive this flanged end of the 
cylinder, and when the latter has been placed in the 
groove, the edge of the cylinder head surrounding it 
is burnished over upon the surface of the cylinder, 
thus securing the head to the cylinder and forming a 
tight joint. Each cylinder head P has formed upon 
its outer side a casing Q, fitting snugly round the 
vertical pivots R, which hold the plates H and I of 
the rotary frame together. 

The pistons S fitting in their respective cylinders are 
cup-shaped, and the piston-rods T are rigidly secured 
to them. The inner ends of two of the piston-rods are 
forked, and each fork carries a strap surrounding the 
crankpin L, while the third rod is provided with a 
single wider strap, also surrounding the pin L. The 
strap of this latter rod occupies the middle position on 
the pin L, and is embraced by the other two rods as 
shown in Fig. 1. These straps are of considerably 
reater exterior diameter than the pin, and have 
Sivas into them hardened rings V, provided on the 
inner surfaces with Y-shaped grooves—the ring fitting 
in the wider strap having two such grooves—and in- 
serted into each of the six grooves in the rings is a 
series of balls to relieve the Friction. 

As before stated, the pivots R upon which the 
cylinders oscillate, constitute valves for admitting the 
air to and exhausting it from, the outer ends of the 
eylinders behind the pistons, as well as being a means 
of securing together the Sr plates H and I of 
the rotary frame. Each of the pivots or valves R con- 
sists of an internally-bored tube, whose interior is 
separated into an upper chamber B’ and a lower 
chamber B” by an intermediate partition X, as seen 
in Figs. 6, 7, 8, and 9. 

At its upper end each of the tubes R is slightly 
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reduced in diameter to fit a circular opening in the | also to close the lower ends of their internal bores| the chambers B’ of all the tubes R in constant com- 
outer end of one of the arms of the upper plate H of | B’, while the flanges of the screws form a tight | munication with the exhaust. 

the rotary frame. The interior of the upper end of | joint against the under surface of the plate I. he| Cut through the inner wall of each tube R are two 
the chamber B’ of the tube is threaded to receive a} reduced lower end of each of the tubes R which fits} vertical slots C/ and C”, the upper one C’ communicat- 
hollow flanged screw Y, Fig. 1, which serves firmly | in the hole of the plate I is provided about midway | ing with its live air chamber B’, and the lower one Cc” 
to secure the upper end of the tube in the piate with-/in its length with a circumferential groove, which| with its exhaust chamber B’. These two slots form 
out obstructing the entrance to the upper end of /communicates with the internal bore by a series of | ports for the admission of air to,and exhausting it from, 
its chamber B:, which is left open and in free} ports x (Figs. 1, and 6to 9). These ports or grooves! the outer end of the cylinder, for which purpose the 
communication with the interior of the casing A. | also communicate with an exhaust passage O formed | cylinder head is provided with a vertical slot D’ extend- 
The lower ends of the tubes R are likewise reduced | in the plate I, and leading at its centre to the internal | ing across nearly its full diameter (see Fig. 2). When 
in diameter to tightly fit openings in the outer ends bore of the hollow shaft K. This hollow shaft opens | the cylinder is turned upon the tube R so that the 
of the arms of the lower plate I, and are inter-|at its lower end into the exhaust chamber in the | port C’ registers with its port D’, live air will be ad- 
nally threaded to receive flanged screws which | lower part of the casing of the machine, and thus | mitted to the outer end of the cylinder through the 
serve to secure their lower ends to the plate I, and serves through the medium of the passages 0, to place | valve chamber B’ from the live air chamber within 
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the casing A; and when it is turned to position for 
the port C’ to register with its port D’, the port C’ 
will be closed, the communication with the live air 
chamber cut off, and communication with the ex- 
haust opened through the port C’, the chamber B’, 
and the passage 0. 

To facilitate the inlet and exhaust of the air, the 
side of the valve tube R facing the centre of the 
machine is provided with a groove E’ forming a 
vertical extension of the port C’, while a second 
groove E” forms a vertical extension of the port C’’ 
upon the same side of the tube, Big. 6, so that when 
either port is brought opposite the port D’ in the cy- 
linder head, the air passes along the grooves and 
through the port, and its escape thereby facilitated. 
For the same purpose also the port D’ in the cylinder 
head is made a long slot extending nearly across the 
cylinder head. 

Having described the construction of the cylinders 
and valves we will now explain the operation of the 
engine, and if we refer to Fig. 2, which is a section 
through the valves R at a point above their parti- 
tions, we see the internal bores which are the live air 
chambers B’, while the ports shown entirely through 
the walls of the valves are the live air ports C’, which 
admit air from the chamber in the casing A to the 
outer ends of the respective cylinders, and the grooves 
kK” shown are those communicating with the ex- 
haust ports C’, Fig. 6. When the air is admitted to 
the chamber within the casing A, it fills the chamber 
and freely enters the open inner ends of all the 
cylinders and exerts its pressure against the inner 
sides of all the pistons S ; it also exerts its pres- 
sure against the exterior surface of all the cylinders 
and their heads P. This pressure tends to force the 
cylinders inwards upon their pistons towards the fixed 
centre L, about which the pistons revolve. It will be 
seen, however, that so long as the air is admitted 
through the valve to the outer ends of the cylinders, 
behind their pistons, the pressure thereby exerted 
against the inner sides of the cylinder heads will 
balance the pressure exerted against their outer sides, 
but when the air in the outer end of the cylinder 
behind the piston is allowed to exhaust through the 
valve R of such cylinder, the balancing pressure 
against the inner side of the cylinder head will be 
removed, and the pressure on the outer side will then 
force the cylinder inwards upon its piston. 

Now, if we refer to Fig. 2, it will be seen that the 
port 1’ in the head P of the cylinder O is in register 
with the groove E” and port C” of its valve R; the 
port D’ of cylinder O’ is not in register with either of 
the ports of its valve, while the port D’ of the cylin- 
ders 0” is in register with the live air port C’ of itsvalve. 
The exhaust from the outer end of the cylinder O behind 
its piston § is therefore open, so that the balancing 
Pressure against the inner side of the head P of this 
cylinder is removed, and the pressure on the other 
side is free to force the cylinder inward upon its 
piston, and thereby turn the rotary frame in the 
direction of the arrow. The inlet port to the outer 


end of the cylinder O” being open, the compressed air 
free to enter and fill the space behind the piston as 
the cylinder moves further outwards in the forward 
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frame by the action of the air on 
the cylinder O, while, as the cy- 
linder O’ is carried onward from | 
its position shown in Fig. 2, it will | 
be turned upon its valve R until | 
the port D’ is brought into register 
with inlet port C’ of its valve, so 
that as the said cylinder O’ moves 
towards the position of the cylinder | 
O” in Fig. 4, the inlet port to the outer end of the | 
cylinder O’ will be opened, and the air allowed 
to enter the outer end of the cylinder and fill the 
space behind the piston S, as the cylinder moves | 
outwards. As the cylinder O” is carried onward | 
from the position shown in Fig. 2 towards the 
position of the cylinder O its port D’ will be moved 
out of register with the inlet port C’ of its valve 
and brought into register with the exhaust port C’, 
so that the air in the outer end of the cylinder may 
escape, thereby allowing the pressure against the | 
outer side of the cylinder head to force the cylinder 
inwards upon its piston, and thus apply the power 
of the cylinder 0” to the turning of the rotary frame, 
and so on with each cylinder as it approaches and 

asses the position of cylinder O in Fig. 2. The ex- 
bees from the outer end of each cylinder is opened 
some time before the cylinder reaches the position as 
shown at O, Fig. 2, and is not closed until the cylinder 
passes some way beyond that pee so that the 
air pressure is exerted upon each cylinder during ap- 

roximately one-third of the revolution of the frame. 
We understand that the makers have lately made 
some slight improvement in the valves R, but the 
principle remains the same. 

We will now describe the epicyclic gearing by 
which the motion of the motor is transmitted to 
the drill, and by which its speed is reduced. 

It will be seen on reference to Figs. 1 and 4, that the 
hollow shaft K has keyed upon its lower end a pinion 
L’, which gears with the two wheels M’, N”, which are 
centred upon studs Q’ secured in the opposite ends 
of a rotary crosshead N’, and which in turn gear with 
an annular rack Q” formed on the inner face of the 
lower cap D. The studs Q’ are hollow at their upper 
ends, which allows the flanged screws P” to enter and 
hold the wheels M’, M” in position. These hollows 
also serve as oil spaces, from which oil may escape 
through holes a” to lubricate the bearing between the 
studs and the wheels. When the pinion L’ turns, by 
the motion of the engine, in the direction of the arrows 
in Fig. 4, it turns the wheels M’, M” in the direction 
of the arows upon them, while their engagement with 
the rack Q” causes the latter to travel round it and 
rotate the crosshead N’ in the direction of the arrows 
upon it ; the crosshead being driven at a reduced rate, 
in this case about one-eighth the speed of the engine. 

The cap D is provided in its lower side with a large 
central opening, into which is driven a ring P” which 
has formed — its inner surface a flange R’, upon 
the upper side of which rest a number of balls R’. 
The crosshead N’ has on its under side a cylindrical 
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movement imparted to the rotary | 








extension S’, and fitting round this is a hardened 
ring T’, having a bevelled outer surface resting upon 
the balls R’. The crosshead N’ is thus supported | 
and the friction of the parts relieved by the balls. 
The extension S of the crosshead N’ has also an) 
exterior thread near its lower end, and has secured | 
upon it a flanged ring U’ having a bevelled upper 
edge, as shown, on which edge rests a series of balls 
between the ring and the bushing P”. The ring U’ is 
provided with a notch /” for the reception of a spanner 
with which to turn the ring, and is held in position by | 
a lock nut W’. The cylindrical part S’ of the cross- 
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head N’ is adapted to receive within it a removable 
head X‘’, which carries the drill or other tool to be 
driven. This chuck is enlarged at its upper end, as 
shown, and here there is a vertical keyway Y’ cut, in 
which fits a lug or screw Z’ projecting from the inner 
surface of 8’, which serves to lock the chuck X’ into 
the rotary crosshead N’. The chuck is held in place 
by the sleeve nut Z”. 

We now come to the air regulator which forms one 
of the handles of the machine and screws into the boss 
N”. This regulator is shown in Figs. 10, 11, and 12. 
The rotating part of the handle A is fitted with a 
brass sleeve B which is sweated in. In the sleeve B 
are ports which, by turning the handle A, are brought 
opposite the ports in the main portion of the handle 
C. Fig. 10 represents a section of the handle with 
the ports full open, and it will be seen that the air 
entering at E can pass through the ports on the one 
side of the diaphragm F to the other side, and thence 
to the machine. Shouid it be found necessary to de- 
crease the power of the drill, it is accomplished by 
limiting the turning movement of the handle A. 

To get this adjustment, one end of the bushing B 
is fitted with a series of inclined planes, as shown. 
A sleeve G is fitted to the main part of the handle C, 
the one end of it being screwed to engage in the nut 
I, the other end having inclined planes similar to 
those in port B. The sleeve G is prevented from 
turning by the pin H, but can be forced out towards 
the sleeve B by rotating the nut I. By reference to 
Fig. 12 it will be seen that considerable turning 
movement is allowed to the handle A, whereas in 
Fig. 11 the sleeve G has been forced out by the nut 
I so as to allow but little movement of the handle A, 
and thereby opens the ports only to a very limited 
extent. The end K of the regulator screws into the 
boss N”, Fig. 1, and to the end E the tube is attached, 
which leads to the air compressor. The star wheel 
R”, Fig. 1, explains itself. 

We understand from Messrs. Taite, Howard, and 
Co. that these machines have been adopted by our 
leading railway companies and engineers, and that a 
great number of them are now in use. We can well 
believe that a great saving of labour will be the result, 
for they are very portable and wonderfully powerful 
for their size, and the workmanship in them is excel- 
lent. They ought to find a very extensive use. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 16. 

Tue early autumnal activity which resulted in a 
large number of buyers covering much of their needs 
for the rest of the year has been followed by a lull. 
Prices continue very firm because makers and buyers 
recognise that an active demand will soon follow. 
Billets have reached 18 dols. Bessemer basic and low 
phosphorus irons remain where they were. Foundry 
and forge irons are quite active. The advance in 
southern irons seem to have checked export inquiries, 
Merchant bar mills in the Pittsburg district and 
farther west are full of business at the higher level of 
prices, but in eastern localities mills are not fully em- 
ployed. Sheet iron makers west and east are very 
active and pipe and tube mills are quite crowded with 
work. The plate mills are gathering in all the busi- 
ness they care to take, and the probabilities are that 
within a few weeks the plate mill managers will 
have all the business they can possibly handle this 
The advance in prices, instead of checking de- 
mand, has increased it. Inquiries now in hand con- 
template the purchase of some 14,000 tons of bridge- 
building material for winter delivery. The inquiries 
vale during the past week for structural material 
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indicate that some large consumers have determined 
to anticipate higher prices. There is much newspaper 
talk of the new iron and steel 40,000,000-dol. combi- 
nation, and full details are awaited with interest—no 
possible combination can beat Pittsburg. Railway 
returns grow more interestingeach week. The general 
volume of business is increasing, but there are some 
factors of prosperity lacking which political parties in 
the Far West will endeavour to furnish. Large quanti- 
ties of bituminous coal are being 5 1-998 to markets 
heretofore exclusively supplied by Welsh coal shippers, 
and there is quite a stir among coal shippers to take 
advantage of this, possibly, only passing opportunity. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was firm and 
fairly active last Thursday forenoon, when about 20,000 
tons of pig iron were dealt in. Not much change took 
place in prices. In the afternoon about 10,000 tons 
changed hands, and quotations left off without vee 4 
further change, the settlement prices being Scotch 
48s. 14d.; Cleveland, 42s. 104d.; Cumberland and 
Middlesbrough hematite iron, respectively, 543. and 
52s. 6d. per ton. Friday’s forenoon market was strong 
and active, and about 25,000 tons were dealt in at harder 
prices, Scotch being done up to 48s. 34d. per ton cash, 
and Cleveland prey Reser Pes iron also improving 14d. per 
ton. About 20,000 tons changed hands in the afternoon, 
and the market was again firm. Scotch warrants touched 
483. 4d. per ton, but afterwards eased off to 48s. 2d. = 
ton buyers. Cleveland finished up 2d. per ton on the day 
at 43s. cash buyers, and Cumberland hematite iron was 
also 2d. per ton better at 54s. 14d. cash, with buyers 
over. The closing settlement prices were: 48s. 14d., 
433., 543. 14d., and 52s. 6d. per ton. At the afternoon 
session of Friday’s market some 12,000 tons were in- 
cluded in the turnover. The tone was very steady at 
the moderate reaction of 4d. in the case of Scotch 
and hematite iron. In the afternoon about 10,000 
tons changed hands, and the feeling was still steady 
at 4d. to ld. per ton decline. The settlement prices 
were 483. 14d. 423. 10}d., 54s. I4d., and 52s. 6d. 
per ton. There was very little doing in the market on 
‘Tuesday forenoon, not more than 5000 tons changing 
hands. Prices were very firm, Scotch iron closing 4d. 
per ton up. In the afternoon about 10,000 tons were 
dealt in, and prices were firm generally, advancing 1d. 
per ton, hematite iron only 4d. The settlement prices 
were 48s. 3d., 433. 1d., 54s. 3d., and 52s. 6d. per ton. 
A moderate amount of business was done this forenoon, 
about 15,000 tons being disposed of. Buying was steady, 
and advances of 4d, to 14d. per ton were made. In the 
afternoon between 15,000 and 20,000 tons were dealt 
in, and other advances were made. The settlement prices 
were 48s, 44d, 43s. 14d., 54s, 6d., and 52s. 6d. per ton. 
The current quotations for No. 1 makers’ iron are as 
follow: Clyde, 53s. . per ton; Gartsherrie, 54s. ; 
Summerlee and Calder, 54s. 6d. ; Langloan and Coltness, 
out of the market—the foregoing all ship at Glas- 
ow; Glengarnuck (shipped at Ardrossan), 52s. 6d. ; 
Shotts (ship at Leith), 54s. 6d.; Carron (shipped at 
Grangemouth), 54s. per ton. Last week’s shipments 
from all Scotch ports amounted to 4545 tons, as com- 
pared with 4151 tons in the corresponding week of last 
year. They included 257 tons for Australia, 965 tons 
for Italy, 837 tons for Germany, 180 tons for Russia, 
610 tons for Holland, smaller quantities for other 
countries, and 1313 tons coastwise. The furnaces in 
blast still number 75, against 78 in the corresponding 
week of last year. Six were making basic iron, 29 
were making ordinary iron, and 40 were working on 
hematite iron ore. A considerable amount of business 
has been done in the warrant market, the transactions, 
however, being still in a great measure confined to 
members of the trade. Whule there is no fresh feature 
to report, there are also not the slightest signs of 
any abatement in the activity of the various branches of 
the trade in manufactured goods. Scotch hematite pig 
iron is now quoted at gg ton delivered at the works 
throughout Lanarkshire. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 325,235 
tons yesterday afternoon, as compared with 325,597 tons 
yesterday week, thus showing a reduction amounting for 
the past week to 162 tons. 


Finished Iron and Steel.—The demand for finished iron 
still continues, and at the advanced prices, while the steel 
trade remains in a very healthy condition. Very shortly 
the Scotch steel trade will be asked, it is said, to quote 
for about 125,000 tons of thin plates, the delivery of which 
is to extend over two years. They are wanted for the 
manufacture of steel-riveted pipes for the great Cool- 
gardie water scheme. The manufacture is to be done on 
the ground, the works to be erected in West Australia. 
Makers are to be requested to state the quantities that 
they can deliver monthly and their prices, as no single 
firm could undertake the whole contract ; but it is believed 
that a considerable part of the contract will be secured 
for or by local steelmakers. The money involved exceeds 
1} million sterling, and the giving out of the contracts 
rests with Messrs. M‘Ewan and Co., of Melbourne and 
London. At present orders cannot be implemented 
under from two to three months, and the prices quoted 
are—angles, 6/. 5s. per ton; bars (round, square, and 
flat), 7/.; ship-plates, 62. 7s. 6d.; boiler-plates, 7/. per ton. 
Ship-plates are inclined to firm up to 6/. 103. per ton. 


The Bridge-Building Trade.—The business of bridge- 
building is well-known to be a very large and increasing 


tracts in hand which will keep them employed for not | 
less than three years, apart from any other work that may 
be taken on in addition. 


Glasgow Copper Market.—The market was steady last 
Thursday forenoon, but very idle, only one lot of 25 tons 
changing hands at 51/. 16s. 3d. per ton for November 25. 
Nothing was done in the afternoon, but the quotations 
closed firm at 51/. 15s. per ton cash buyers, and 51/. 18s. 9d. 
three months, showing a gain on the day of 2s. 6d. to 
3s. 9d. per ton. The market was quite idle, and quota- 
tions were just the turn lower. Only one lot of 25 tons 
changed hands in the afternoon at 51/, 17s. 6d. per ton cash. 
A similar lot was sold on Monday, an:] the price gave way 
1s. 3d. per ton. The price rose 2s. 6d. per ton in the 
afternoon, but without any business arising. Another 
25-ton lot was dealt in yesterday forenoon, but the price 
was unaltered. Idleness was again the rule in the after- 
noon. The market was idle at both meetings of the 
market to-day, but the price made 2s. 6d. per ton in the 
forenoon, and one-half of which was lost in the afternoon. 


The Glasgow Water Pipes Contract: A Dilemma.—At a 
meeting of the Water Committee of the Glasgow Cor- 

oration to-day, a letter was submitted from Messrs. R. 
i tecm and Co. declining to accept the contract for the 
supply of pipes to the Corporation on the conditions 
ageed upon at the meeting of the Council last Thursday, 
which was to give the Glasgow firm two-thirds and the 
American offerers one-third of the full amount. Messrs. 
M‘Laren stated, in effect, that they had — an over- 
head price for the whole quantity, and that they could 
not undertake to contract for the limited supply unless 
they got 13s. per ton additional. The committee 
have now only two courses open to them, to advertise 
the contract anew, or to give the whole of it to the 
Philadelphia firm. In the meantime, Sir James Mar- 
wick, Town Clerk, and Mr. Osborne, convener, have the 
matter in hand. 


Accident at the Glasgow Cold Storage Works.—Last 
Saturday afternoon an accident happened at the Glasgow 
Cold Storage Works, which resulted there and then in 
the death of Mr. Carphin, manager, and since then of two 
of the workmen in the machinery department. Mr. 
Carphin was trying some experiment or test with the 
compressor engine, when, without any warning, the 
ammonia compressor tube ruptured at the base, and at 
once, in the basement floor, the whole atmosphere became 
filled with the strong ammonical gas, which could not be 
breathed. The men rushed to the windows underneath 
the street gratings, and eventually escaped, and 
were taken to the Royal Infirmary, where they 
both died—one on Monday night and the other next 
morning. Mr. Carphin’s body was recovered late at 
night, when the atmosphere was deprived of its dangerous 
character. The accident was one that was quite unheard 
of previously. Mr. Carphin was with Thomson, Sterne, 
ml Co., Glasgow, in his early life, and subsequently he 
spent about 10 years with the Leadenhall Market Cold 
Storage Company. He was a thorough expert in refri- 
rae and in the machinery employed to bring it 
about. 








NOTES FROM SUUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Sheepbridge Coal and Iron Company.—The directors 
of this company report that the net profits for the 
year amount to 44,205/. 5s. 2d., which, with a balance 
of 17071. 15s. brought forward, made a total of 
45,9132. 0s. 2d. They recommend a dividend of 5i, 
per cent., and to carry forward a balance of 
10,1432. 10s. 2d. The prices of coal during the seven 
rt of the year exhibited no improvement, but slightly 
nett rices were obtained in the last few months of the 
year. The improvement in the demand for pig iron has 
been fairly maintained, but the bar iron trade has, during 
the bulk of the year, been less satisfactory. The prospects 
for the current year appear, as far as can be judged, to be 
fairly promising. he shareholders will be asked to 
sanction the division of the shares of the company into 
shares of 1/. each. 


Wages in the Coal Trade.—The officials of the York- 
shire Miners’ Association have issued a circular to 
secretaries of lodges in which they say, ‘‘We are 
now face to face with a great crisis in the history of 
the coal trade.” The men, it may be remembered, 
asked for an advance of 10 per cent. At an interview 
which took place between representatives of the men 
and of the Federated Coalowners on July 6, an offer 
of 24 per cent. advance was made. A ballot of the 
men was taken, and by a considerable majority they 
refused to accept the offer and instructed their represen- 
tatives to press for the full 10 per cent. The coalowners 
at a second interview definitely refused to make any 
other offer, and the men’s officials now advise the men to 
accept it, saying, ‘‘that if an advance is to be obtained 
it must be by fighting for it on the old lines; and not only 
for this but for all other alterations in wages.” The 
opinion of the men is to be taken this week, and the hope 
is entertained that they will abide by the advice of their 
leaders. The Yorkshire Association have had under 
consideration the position of old and infirm members 
who have been discharged from their work in the mines 
because of the liability attaching to them under the 
Compensation Act. They are to be allowed 8s. per week 
each until some definite scheme of allowance for such 
cases can be formulated and adopted. 


The Hull Shipping Trade.—Last week was a very busy 
one at the Hull Docks. The corn carriers were well 





industry, and there are at present two new concerns 
busily engaged in the erection of new works for that 





employed, for grain supplies of nearly all kinds were 











special branch ; and there are two of the best-known firms | above the late average, and there was a considerable 
of bridge-builders in the west of Scotland that have con-| increase in wood imports as compared with a 


year ago, 
Never in the history of the Alexandra Dock om cas 
been so much wood stored in the yards as now, especially 
of pit props, of which there are immense stacks, which 
will eventually find their way to the Yorkshire and 
Midland collieries. In machinery, iron, and steel the 
exports during the week were also above the average, 


Serious Accident to an Electric Tramear.—An accident 
of a very serious character occurred on Monday to an 
electric tramcar at Bradford. The Corporation recently 
established services of electric trams on two routes. One 
of these is to Great Horton, the route of which is a con- 
tinual rise from the centre of the city to Horton Bank, 
attaining an altitude of above 600 ft. from the lowest 
point. The line has only been opened three or four 
weeks, and has had very heavy traffic. On the day 
named a car carrying 60 passengers was coming down the 
line, and when turning a sharp curve it left the rails, ran 
against a brick wall, was overturned and smashed to 
pieces. All the people were thrown out ; one was killed, 
15 somewhat serlously injured, and others more slightly, 
It is supposed that the accident occurred in consequence 
of the driver not applying the electric brakes, but only 
the hand brakes. 


Singular Excuse for Neglect of Work.—The magistrates 
sitting in the West Riding Court at Sheffield on Tues. 
day, had before them four men who were in the employ 
of Messrs, Newton, Chambers, and Co. as moulders on a 
charge of having absented themselves from work on 
several days in August and September in contravention 
of the Employers and Workman’s Act, 1875. Damages 
were also claimed. The excuse the defendants made was 
that the publicans in their neighbourhood allowed them 
too much ‘‘ strap,” and it was Siffcult for them to work 
regularly. The men were fined and ordered to pay 
damages and costs in sums varying from 2s. 6d, to 30s. 


Stcel and Iron.—The general trade of the city continues 
very satisfactory. At the iron and steel works men are 
well employed in all departments, and in some of them a 
good deal of overtime is being made. In the moulding 
shops there is very considerable pressure of work, there 
being large orders on hand both from the home and foreign 
markets. The sand-blast process for cleaning castings is 
now extensively resorted to, as thereby both time and 
labour are saved. Makers of planing, slotting, drilling, 
and other similar machinery are very fully employed, as 
are also the firms sending out anvils, vices, heavy ham- 
mers, and other engineers’ tools. The demand for files 
keeps up remarkably well. The free use of machinery for 
forging, grinding, and cutting is resulting in fewer men 
being employed in these branches. Lads are not put to 
the trade in the same numbers as formerly, prospects of 
employment not being so good. Manufacturers of crush- 
ing machinery are busy ; and the boiler works are fully 
occupied. 


South Yorkshire Coal Trade.—The resumption of work 
by the Welsh miners does not as yet appear to have 
affected to any noticeable extent the coal trade of the 
district. Steam coal pits are still working full time, and 
the whole of the output is moving readily. Notwith- 
standing the fact that the shipping season is well ad- 
vanced, the east coast ports are taking a large tonnage, 
and are exporting much more than has been the case for 
many years past. The house coal trade is somewhat 
quiet, but stocks being low, values remain firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. — Yesterday there was 
only a small attendance on ’Change, but the market was 
most cheerful in tone, quotations all round were strong, 
and a fair amount of business was transacted. Con- 
sumers were more willing to pay sellers’ prices than they 
have been of late. It was reported that the stock of 
No. 3 Cleveland pig in makers’ hands was practically nid, 
and as this is the quality mostly needed at present, 
quotations for it were very firm. The supply, in fact, 
was not equal to the requirements, and merchants might 
have secured several orders if they could have relied on 
getting the iron from makers. It was pointed out that 
though shipments this month so far were below those for 


corresponding periods, in recent years the cause was attri- 
butable to the “~ abroad, which prevented interior 
navigation. No. 3 g.m.b, Cleveland pig iron sold at 


43s, for prompt f.o.b. delivery, and sellers, as a rule, 
would not listen to any offer below that figure. There were 
buyers willing to pay the foregoing quotation for delivery 
to the end of the shipping season. No. 4 foundry was 
41s. 6d., and grey forge 39s. 6d. In some cases 3d. more was 
asked for the last-mentioned quality, but the supply is very 
— and buyers are rather backward. Middles- 

rough warrants opened at 42s. 11d., and closed firm at 
43s. cash buyers. East-coast hematite pig was in very 
good demand, the local consumption being heavy, and 
mixed numbers were firm at 52s. 6d. for early delivery. 
The production has been, to some extent, restricted by 
Messrs. Whitwell blowing out one of their furnaces for 
repairs. Middlesbrough hematite warrants were not 
quoted. To-day there was no change in quotations for 
makers’ iron. Middlesbrough warrants stiffened to 
433. 1d. cash buyers, and Middlesbrough hematite war- 
rants were once more quoted, the price being put at 
52s. 6d. cash buyers. 


Manufactured Iron and Steel.—The demand for all 
descriptions of manufactured iron and steel is good, plates 
in particular being in great request. The temporary 
stoppage at Consett caused by the accident there will 
make the stress of demand more severely felt. The fe il 
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lowing are about the market quotations : Common iron 
bars, 5/. 103.; best bars, 6/.; iron ship-plates, 5/. 17s. 6d.; 
jron ship-angles, 5/. 12s. 6d.; steel ship-plates, 62. 2s. 6d. ; 
steel ship-angles, 5/. 17s. 6d.; and heavy sections of steel 
rails 42. 12s. 6d.—all less.the customary 24 per cent. dis- 
count for cash except rails, which are net at works. 


Palmers’ Shipbuilding Company, Limited.— At the 
annual meeting of Palmers’ Re: and Iron Com- 
pany, Limited, the chairman (Mr. C. B. McLaren, M.P.), 
in moving the adoption of the annual report, said during 
the last two years arrears of preference interest amount- 
ing to 55,000/. had been paid off. The works had been 
maintained in a very high state of efficiency. The out- 
put of steel was two-and-a-half times larger than in 1891, 
and three of the blast-furnaces had been practically re- 
built. The company had increased its stock of pig iron, 
as ore was becoming a scarce commodity. The time had 
arrived when the company should follow the example of 
Consett and other iron manufacturers, and take some 
interest in ore mines. The direct loss to the company 
through the engineers’ strike was 13,000/., and the loss to 
the men in wages over 33,0007. 


Coal and Coke.—Gas coal is very firm and rather scarce. 
Prices are very little altered, however, as the great bulk of 
the output is being delivered on long contracts. Bunker 
coal is rather quieter and from 9s. f.o.b. is quoted for 
unscreened qualities. Coke continues in very good 
request both for home consumption and for shipment. 
Average blast-furnace qualities range from 14s. 
14s. 9d, delivered at Tees-side works. 





NOTES FROM THE SOUTH-WEST. 

Rhymney Railway.—The new works which the Rhymney 
Railway Company contemplates at per arg & and for 
which 18 acres of land have been acquired fro 
Windsor, will involve an outlay of 50,0007. At present 
the —- does not build its —— or wagons, which 
are purchased by tender ; but with all this new space at 
its disposal, there is no reason why it should not do so. 
It is not expected that the new works will be finished 
before June, 1899, 


Plymouth Sound.—An Admiralty survey of Plymouth 
Sound and the Hamoaze, under Staff-Commander Hasel- 
wood, R.N., was brought to a close on Friday. The 
season commenced on April 1, and the first work under- 
taken was a survey of the re-dredged anchorage area 
in the Sound on a scale of 24 in. to the statute mile ; and 
this, with interruptions for special purposes, was continued 
until completed. The closeness of the examination may 
be estimated from the fact that the area dealt with was 
——, sounded on four different schemes, so that 
shoal soundings on one scheme might be corroborated by 
the others. The area is, roughly, 4 square mile in 
extent, and in this space the examination necessi- 
tated the taking of over 27,000 soundings. The arrival of 
the new cruiser Niobe, and a desire to utilise the No. 1 
jetty for her accommodation, resulted in the examination 
of the berthing space and approach to the jetty, and a 
survey was made ona scale of 25 ft. to the inch, and 
section lines 5 ft. apart were carried out to a distance of 
150 ft. from the jetty with soundings at every 5 ft. of dis- 
tance. The dredging operations on the Rubble Bank 
having p to such an extent as to make a know- 
ledge of the depths obtained in this locality desirable, it 
was sounded out, and the edge of the bank was alsoswept 
with an iron re suspended between two launches at a 
depth of 30 ft. below the low water of ordinary spring 
tides. On the completion of the sound-dredged area, the 
Keyham walls were examined on the same scale as No. 1 
jetty; in this case the section lines were taken 10 ft. 
apart, but the soundings remained as at No. 1 jetty at 
5 ft. distances. 


Lynmouth.—Consent has been given for the erection of 
a pier at Blacklands, Lynmouth. The route for the roads 
from Blacklands to the foot of Caimtisbury Hill has been 
surveyed by the ge! (Mr. Robinson), and a pro- 
visional order is to applied for at once. Sir George 
Newnes has expressed himself in favour of the scheme. 
The -— which is to be 1000 ft. long and 30 ft. wide, will 
enable passengers to land at all states of the tide; and it 
will probably be ready for the season of 1900. The cost 
will be about 20,0007. 


More Coal.—Two seams of excellent house coal have 
been struck at Cefu Cribbwr brick works, near Kenfig 
Hill. At present the workings are shallow. 


Port Talbot.—About 100 members of the Bristol 
Channel Centre of the Institute of Marine Engineers 
visited Port Talbot on Saturday, and inspected the 
dock works at that place. The party, which included 
the local president (Professor A. C. Elliott), Sir 
J. Gunn, Mr. J. Duncan, Mr. Lester Jones, and the 
hon. secretary (Mr. G. Sloggett), were received at 
Port Talbot by Colonel Franklen, Mr. Watson (of 
Pyman, Watson, and Co.), Mr. A. Havelock Case, 

-E., and a number of other officials of the Port Talbot 
Ballway and Dock Company. The visitors were con- 
— round the float to the new dock works, thence to 
h e breakwater, back to a convenient place near the new 
ock, where they were Peotnges hed, and thence by the 
company’s main line up the Du Valley, through the 
tunnel, into the Llynfi Valley, and to Maesteg. On their 
— to Port Talbot the y were entertained at 
mea at the Talbot Arms Hotel, Colonel Franklen pre- 
P “3 Mr. A. H. Case read a paper descriptive of the 
: ven albot Docks and Railways, in which it was stated 
a it when the original dock was opened, in 1837, it 
Chane to possess the largest lock in the Bristol 

nel, The pioneers were the Governors and Com- 
Pony of Copper Miners of England, who had their 
eadquarters at Cwmavon. In 1865, the company 





re for dock gates has been accepted. 
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lengthened the lock, and constructed a_ breakwater, 
but five years later the company went into liquida- 
tion, and Port Talbot went to sleep. It was not until 
1890 that steps were taken to develop the place and bring 
it into touch with neighbouring coalfields. In 1894 the 
Port Talbot Railway and Dock os Bill received 
the assent of Parliament, and afterwards the present 
company was formed, with a total authorised capital of 
1,214,0007. The new dock will have a water-level area 
of 24 acres, in addition to an area of 150 acres of back- 
water in ‘‘ The Float.” The depth on the sill of the outer 
gate will be 28 ft. 6 in. at high-water ordinary neap tide, 
and there will be a constant depth over the inner sill of 
the dock of 27 ft. The —— main line of railway 
taps the Duffryn, Llynfi, and Garw Valleys, while two 
mineral lines tap the Avon and Ogmore Valleys respec- 
tively. In concluding his paper, Mr. Case claimed that 
Port Talbot’s ition was geographically better than 
that of Cardiff, 
100,000 acres of the coalfield lying between the Ogmore 
and Avon Valleys on the east, north, and west sides, and 
the outcrop of the coal measures and the sea to the south. 
In that area it is estimated that there are no less than 
2,500,000,000 tons of bituminous and steam coal in seams 
of 2 ft. and upwards. 


Llanelly.—Dissatisfaction has been expressed with the 
slow progress made in the construction of the new dock. 
A tender of the Thames Iron and ~~. a 

he amount of the 
tender is 35211. 3s. 3d. 


The South Wales Coal Trade.—The output is now re- 
viving. At Cyfarthfa, for instance, a recent return 
shows that the quantity of coal raised was 10,000 tons, 
as compared with 1400 tons in the preceding week ; at 
Plymouth 7000 tons, against 4000 tons; and at Merthyr 
le 10,000 tons, an increase of 4000 tons. In the 
Rhondda and Aberdare Valleys an equally satisfactory 
state of things exists. 


Cardiff.—Deliveries of coal are now increasing. The 
best steam coal has made lds. 6d. to 16s. 6d. per ton. In 
the house coal market No. 3 Rhondda large has been 
quoted at 14s. 6d. to 15s. per ton. The demand for coke 
has been pretty good ; foundry qualities have made 19s. 
to 20s. per ton, and furnace ditto 18s. to 19s. per ton. 
The inquiry for iron ore has been fairly active. 








MISCELLANEA. 

THE earthworks of the Beira line are now within 35 
miles of Salisbury. 

Mr. 8S. H. Wells, the Principal of the Battersea Puly- 
technic, informs us that he has arranged classes at 
that institution for young engineers preparing for the 
examinations for Associate Membership of the Institution 
of Civil Engineers. 


The Illinois Steel Company, of South Chicago, claim 


to have broken the record in the production of steel | « 


plates and rails. Thus 6800 tons of finished steel plates 
were turned out, from one mill, at these works during the 
month of August, 1898, the plates being rolled direct 
from the ingot. The rail mill turned out, in 12 hours, 
1230 tons of rails. This was from one mill. 


Messrs. L. Sterne and Co., Limited, of Glasgow and 
London, beg us to state as a general answer to numerous 
inquiries received by them, that the Ammonia Compres- 
sion Machine, parts of which exploded on the 17th inst., 


at the premises of the Scottish Cold Storage and Ice 
Company, Limited, Glasgow, was not of their make, to 
wit, the De La Vergne system. 


We have received a letter from Mr. Joseph Affleck, 
Jun., income-tax expert, of 72, Market-street, Man- 
chester, pointing out that engineering firms who find 
that owing to the engineers’ strike last year their profits 
were reduced below the estimate on which the payment 
was based, can obtain a refund of the overcharge. Claims 
to this end should be made at once, as the time allowed 
for this purpose by statute will shortly expire. 


Mr. C. H. Wordingham, the city electrical engineer of 
Manchester, has issued a new edition of his book of regu- 
lations as to the supply of electric energy to be observed 
by consumers and electrical contractors. Amongst the 
new regulations are a number referring to pce er 
Customers at Manchester are, it ap’ only permitted 
to use switches, fuses, and other fittings after these have 
been approved in writing by the city electrical engineer. 


The first section of the Jungfrau Railway was opened 
on September 19. The ceremony was attended by a com- 

ny of 450 arp specially invited by President Guyer- 

lier, who had a pleasant journey by the new line from 
the Scheidegg to the Eiger glacier. The railway is worked 
by electricity. Among the guests were representatives of 
various countries, including the British Minister in 
Switzerland. When the line is completed it is intended 
to build an observatory at the summit of the Jungfrau. 


According to the Foundry, hydrofluoric acid is now 
being used in certain American works for pickling cast- 
ings, in preference to sulphuric acid. The hydrofluoric 
acid dissolves the sand, having preps png ittle effect 
on the iron. The usual strength of the pickle used is 20 
to 25 parts of water to 1 of acid, the latter being a 30 
per cent. solution of the gas. This pickle will, it is 
stated, clean ordinary castings in from half-an-hour to one 
hour. The bath can be repeatedly, fresh acid being 
added when necessary. The castings, on removal from 
the pickling tank, are washed in hot water, if itis desired 
to keep them bright, otherwise cold water may be used. 
Hydrofluoric acid is further stated to be a better solvent 
of rust or of the black oxide of iron than either sulphuric 
or hydrochloric acid, 


arry, or Swansea with respect to about | Geatt] 


According to some authorities Russia is very desirous of 
ming & t industrial and manufacturing country, 
and during the past few years much has been done to de- 
velop her enormous natural resources. Unpleasant as 
the prospect may be to us, no great country can be ex- 
pected to permanently be dependent for the bulk of the 
manufactured articles consumed by her population on 
other countries. During the last 16 years the production 
of pig iron in Russia has quadrupled, whilst the out- 
put of manufactured iron has increased by 80 per cent., 
and, at_the same time, the make of steel has more than 
doubled. This development has been fostered by the 
Russian Government, who have protected the native in- 
dustries by heavier duties on foreign products. Under this 
régime factories of all kinds are rapidly being erected, 
mainly by Belgian, German, or French capital. 


Aluminium wire will be used for the transmission line 
conveying 10,000 horse-power from Snoqualmie Falls to 
ttle and Tacoma, Wash. Contracts have been made 
for the supply of the wire—150,000 lb.—at prices that make 
it cheaper than copper for the purpose. The metal used 
will be nearly pure, being guaranteed to contain 99.30 
per cent. of aluminium and not more than 0.25 per cent. 
of iron and 0.30 per cent. of silica. It will be alloyed 
with 1.50 per cent. of pure copper. This, remarks the 
Electrical Engineer, is the first transmission to use 
aluminium, and marks an important step in electrical 
engineering ; for while aluminium has been talked of for 
some time for this purpose, price or some other factor 
seems to have stood in the way of its practical use to any 
extent over long distances. For the first 20 miles the 
transmission lines will run over the same right of way. 
At Renton they separate, and one goes north-west about 
12 miles to Seattle, while the other south-west about 
27 miles to Tacoma. At Renton there will be facilities 
reel! switching the Seattle circuit on to the 
‘acoma circuit and vice versd. 


The following programme has been arranged for the 
forthcoming session of the Manchester Association of 
Engineers: October 8, visit to grain elevator—Man- 
chester Ship Canal; tea at Grand cong short address 
and social evening. October 22, paper by Mr. Henry 
Hodgson, Manchester, ‘‘Some Points in Modern Steam 
Engine Practice.” November 12, paper by Mr. M. 
Ingram, Manchester, ‘‘ The Manchester Sewage Problem 
—Who will solve it, the Mechanical or Sanitary Engi- 
neer?” November 26, me by Mr. Edward Wood, 
M.1I.M.E., Manchester, *‘ The Use of Iron and Steel in 
Buildings.” December 10, annual general meeting ; 
election of officers and members; topical questions, 
January 14, President’s —— address ; paper by Mr. 
Michae se M.I.C.E., ‘*The Principles of the 
Odon ph.” January 28, paper by Mr. E. J. Taylor, 
Stourbridge, ‘‘Welded Chains.” February 11, forty-third 
anniversary dinner. February 25, paper by Mr. J. 
Raworth, M.I.C.E., London, ‘The Generation of and 
Electrical Distribution of Motive Power.” March 11, 

r by Mr. A. R. Bellamy, M.I.M.E., Manchester, 
as Engines as Motive Power in Engineering Works.” 
March 25, per by Mr. R. Hai ves, M.I.M.E., 
— “Gas Exhausting and Gas Exhausting 

ant.” 


A recent report of the Highway Commissioners of 
Massachusetts gives particulars of experiments recently 
made on the comparative value of different stones used 
for macadamising ways. The work in question has 
been carried out in the engineering laboratory of Harvard 
University. The tests include abrasion and cementation 
test. The former are made with a Deval maehine such as 
is used at the National School of Roads and Bridges, 
France. This machine is essentially a ‘‘tumbler ” such 
as is used for cleaning scrap iron. e stone to be tested 
is broken into fragments and screened, separating out the 

ieces which pass through a 14-in. mesh, and are caught 
ie a 3-in. mesh, and it is from these that the sample to 
de tested is selected. A weighed quantity of these stones 
is placed on the machine and the cylinder rotated at the 
rate of 2000 revolutions per hour, At the end of five 
hours the machine is stopped and its charge is emptied 
into a basin. The interior of the cylinder is then rinsed 
out with water so as to collect all dust, &c. Each frag- 
ment of stone is also washed, the sediment being collected. 
The latter is then dried and sifted through a y4-in. sieve, 
and the quantity passing through is taken as a measure of 
the comparative wearing qualities of the stone; as shown 


pa; 


by the percentage the weight of this detritus bears-to the 
original weight of thecharge. The following comparative 
figures were obtained : 
Sisne Per Cent of Wear. 
eae (Lowest.) (Highest.) 
Diabon (Trap) 1.31 4.32 
Granite... 1.90 4.76 
Felsite 2.01 3.25 
Gneiss_... 1.73 7.98 
Limestone... 2.33 6.34 
Schist 3.19 8.20 
Quartz os 1.97 4.41 


The machine for testing the cementing value of a stone 
consists of a hammer weighing 2.2 lb., arranged to 
slide between vertical fai es. Below is arranged a 
plunger which can be driven by the hammer on the 
sample to be tested below. The stone to be used is reduced 
to dust, which will T yx porter i @ xtv-in. sieve. The 
powder thus obtained is mixed with water compressed 
into _a steel block, under a pressure of about 4400 lb. per 
square inch. The specimen, after removal, is about 1 in. 
high and 1.33 in. in diameter. It is allowed to dry for at 
least a week, and is then ready to be placed in the testing 
machine. The number of blows of the hammer falling 
from a definite height needed to crush the specimen is 
noted, and forms a measure of the cementing powers of 





the stone. 
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THE BURRATOR DAM; PLYMOUTH WATER WORKS. 
MR. JAMES MANSERGH, LONDON, AND MR. EK SANDEMAN, PLYMOUTH, ENGINEERS. 
(For Description, see Page 394.) 
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GERMAN COLONIAL EXPANSION. 

Now that Germany is rapidly becoming an in- 
dustrial nation, it is feeling the necessity of having 
foreign openings for its trade and industry, and 
colonial development has become an important item 
in the programme of its most enterprising spirits. 
Not very many years ago Bismarck was opposed to 
all colonial enterprise, and said, ‘‘I want no colonies ; 
they are good for nothing but supply stations ; for 
us in Germany this colonial business would just be 
like the silken sables in the noble families of 
Poland, who have no shirts to their backs.” 
Recent industrial developments in Germany have, 
however, brought about a change of policy, and for 
some years past the acquisition and development of 
colonies have been an object of ambition for the 
German Foreign Office. Unfortunately, the surface 
of the earth is only of limited extent, and all its 
best parts had been appropriated by other Powers, 
and to a large extent by Britain. Germany took 
part in the scramble which was made for the re- 
mainder, and she has been able to secure some of 
the unappropriated portions of the globe ; but from 
a report by the secretaries of the British Embassy 
at Berlin, it appears that they have not added much 
to the wealth of the Mother Country, and, in fact, 
that the majority have up'to the present time been 
burdens to her.. No doubt this is more her mis- 
fortune than her fault, for the physical conditions 
have been very disadvantageous. We gather from 
the report that Togoland is still the only self- 
supporting colony under the German flag. The 
area of German possessions in Africa is given as 
820,648 square miles, and the number of resident 
Europeans in the territories in January, 1897, was 
3913, of whom 2182 were Germans. The military 
force consisted of 962 German officers and men, and 
about 2050 colonial swldiers, besides the police 
force. The expense to the home Government was 
estimated for 1898-9 at 461,000/. and 17,0001. deficit, 
carried over from 1895-6. This is an increase of 
59,0001. over the State subsidy granted last year. 

We need not enter into a detailed account of the 
German African colonies, for although some of 
them are capable of very considerable industrial 
and commercial development, so little has yet been 
done in these directions, that details are unnecessary 
for our present purpose. The entire trade of the 
African colonies last year amounted to 1,657,718/., 
of which 1,110,0001. were imports and 547,718). 
exports; these latter, it may be observed, being little 
over the Government subsidy. Only 42 per cent. 
of the trade was with Germany ; Great Britain and 
her possessions have a large share in the trade of 
the German colonies. Almost all the exports of 
South-West Africa went to England, and a quarter 
of the imports came from British territory. Nearly 
half the goods imported into East Africa came from 
India, and the greater part of the exports went to 
Zanzibar for transhipment. The German colonies 
are evidently still in the condition of an investment 
which is not yet paying full interest, although it 
must be admitted that cousiderable progress has 
been made under very discouraging conditions. 
German New Guinea, being administered by a 


00 | private company, does not appear in the Colonial 


estimates, but the commercial development as yet 
seems to be small. 

It is probably on account of the unpromising 
nature of their existing colonial possessions that 
the Germans are so anxious to obtain a footing in 
China, and, therefore, we turn with considerable 
interest to that part of the report which deals with 
Kian-Chan, which, by Imperial Order dated April 
27, 1898, was transferred to Germany and declared 
an Imperial protectorate. The territory includes 
the tongues of land north and south of the 
entrance, the islands inside and outside the bay, 
and the waters of the bay as far as high-water 





mark. Beyond this is a 50-kilometre zone, within 
which the Chinese Government can issue no ordi- 
nances without German consent. The administra- 
tion is placed in the hands of the Navy Department 
and a nayal officer, with the rank of governor, is at 
the head of the military and civil administration. 
The jurisdiction is that exercised in the other 
German protectorates, by special officers appointed 
for the purpose ; appeal, however, lying not to 
Berlin, but to the German Consular Court in 
Shanghai. All white residents are declared subject 
to this jurisdiction; Chinese, however, are only 
subject to it in such cases as the Government may 
specify. In a supplementary budget the sum 
of 250,000/. is granted for the expenses of 
setting up the administration during the finan- 
cial year 1898-9. It is stated in the North 
German Cazette that as soon as the number 
of Europeans established at Kian-Chan is suffi- 
ciently large, it is intended to introduce a 
system of self-government analogous to that exist- 
ing in the European commercial settlements at the 
treaty ports in China. The municipality thus 
created will have the right of self-taxation, and will 
be charged with the police and sanitary administra- 
tion. The new town is to be built on a spot within 
the bay, where there is a good landing place and 
excellent shelter. The object in view is to create 
a first-class harbour provided with all the require- 
ment of modern shipping, and by this means to 
develop Kian-Chan into a commercial centre on a 
large scale. The German Foreign Minister, in a 
speech made before the Reichstag, reserved the 
liberty of the action of the Government as to the 
imposition of duties, but expressed the opinion that 
the German Government would in its own interest 
place Kian-Chan on the footing of a free port. 

It is believed that Kian-Chan would be the 
natural winter port of Pekin if it were connected 
by rail. The climate is good and the port has the 
advantage of being in proximity to extensive coal- 
fields. These are situated at Weihsien and Pashan, 
less than 100 miles from the port, with which they 
are to be connected by rail, and by agreement with 
China they are to be worked by German capital. 
Concessions have been granted for two railways, 
one to the boundary of the province, vid Weihsien, 
Pashan, and Tsinan ; the other from Kian-Chan to 
Chinchan, with a branch to Tsinan. These rail- 
ways are to be constructed by a German-Chinese 
syndicate, with the right to issue loans and appoint 
directors. German and Chinese delegates are to 
make all necessary arrangements, and the Chinese 
Government is to give every encouragement’ to the 
work, German subjects are to have the refusal 
of any undertakings in Shantung requiring foreign 
capital, or any order for foreign material or 
machinery. Altogether the repert gives a very 
flattering picture of the future of Kian-Chan, and 
says that eventually the settlement will, no doubt, 
become self-supporting—the revenue from the land 
owned by the Government being the principal re- 
source, helped out by self-imposed taxes as at 
Shanghai. The interest already shown in the new 
possession by German capital offers a good augury 
for its future prosperity. 

The merchants and others who are interested in 
Chefoo, from the time when Kian - Chan was 
appropriated by the Germans, began to consider 
the question in what way the opening of that 
port might be expected to affect the future posi- 
tion of the older and more northern port. The 
general opinion was undoubtedly at first that the 
prosperity of Chefoo was doomed. Shantung, it 
was thought, had not a volume of trade sufficient to 
maintain two treaty ports in full working activity, 
and as there was no denying that Kian-Chan Bay 
is naturally better situated than Chefoo as a dis- 
tributing centre for foreign goods, and, as a ship- 
ping centre for exports, it was assumed and argued 
that business would forthwith transfer itself to 
the new port, and that gradual decadence, or more 
probably, rapid ruin, impended over Chefoo. Anti- 
cipations of a rush of outsiders from Shanghai and 
elsewhere cutting into the field hitherto cultivated 
by a very restricted number of local firms, added 
to the gloom of the outlook. In his last report the 
British Consul at Shanghai says that the lapse of 
time has to some extent modified these pessi- 
mistic views. It is to be remembered, he says, 
that a commercial and shipping port is not made or 
developed in a day ; that not even the positions 
of the naval docks, coaling station, and other 
Government sites have yet been determined, nor 
consequently that of the future commercial quarter ; 
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that no land has been yet acquired by private indi- 
viduals, no business premises or warehouses begun , 
that up to the present there exists no well-to-do 
trading native community on the spot, ready to 
co-operate in the creation or development of Kian- 
Chan as a trading and shipping centre; and, in 
short, that the expectation of a sudden transfer of 
the trade of Chefoo on a large scale to the shores of 
Kian-Chan Bay is entirely premature. The Consul 
even hopes that there may be such an extension of 
both import and export trade, that Chefoo may 
receive a stimulus which will compensate for such 
trade as may hereafter be diverted from it to the 
future port of Kian-Chan. 








TORPEDO-BOATS FOR THE AUSTRIAN 
NAVY. 

AtrHoucH the torpedo-boat is quite out of 
favour with those who direct the construction 
of the British Fleet, having been displaced by 
the destroyer, foreign Powers have by no means 
discarded the smaller and less expensive craft. 
Messrs. Yarrow and Co., of Poplar, have just com- 
pleted two of the latter vessels, which form the 
first half of an order for four which they have re- 
ceived from the Austro-Hungarian Government. 
Some three years ago, it will be remembered, this 
firm built a single first-class torpedo-boat for 
the same purchasers. This vessel, the Viper, did 
exceedingly well on her trials, making a mean 
speed of 26} knots on a three hours’ run, with a 
load of 26 tons. At the time the Viper was built 
a boat of the same class was constructed for the 
Austro-Hungarian Navy by a well-known German 
firm. The object in placing the order for two 
similar boats in different quarters was to ascertain 
which was the best market. Money had been voted 
for six of these craft, and the Government decided 
to find out which firm of contractors could supply 
the more efticient vessel before getting the remain- 
ing four built. It is satisfactory to know that the 
Thames, where the modern torpedo-boat originated, 
can still hold its own, and that the result of long 
experiment has determined the Austrians to get all 
of the remaining boats from this country. 

On Tuesday last the Boa, the first completed of 
these vessels, made arun from Greenwich to the 
sea with a party of gentlemen interested in these 
craft on board. Amongst others Admiral Morant, 
late Admiral superintendent at Chatham, Sir 
Edward Reed, Mr. B. Martell, chief constructor 
to Lloyd’s, Mr. John Sampson, and representa- 
tives of several foreign governments, were on 
poard. A start was made from Greenwich Pier 
soon after noon, the boat returning to the same 
place about six in the evening, after running down 
some distance below the Nore. The Boa, like her 
sister vessels, is a single-screw boat 152 ft. 6 in. 
long by 15 ft. 3 in. wide, and is in general design 
of the usual torpedo-boat type with a turtle deck 
forward. The accommodation for the crew is under 
this deck, the ward-room being aft of the machinery 
space, and the petty officers’ cabin right at the 
stern. The construction is on the usual plan, ex- 
cepting that the scantling is somewhat stouter than 
is generally put in these craft, the Austrian 
authorities being of opinion that in the matter of 
lightness, torpedo-boat designers have been sailing 
a little too close to the wind of late. The armament 
consists of three tubes for 18-in. torpedoes, two 
placed aft and one forward, and three 3-pounder 
quick-firing guns. The main engines are of the three- 
stage compound type, having cylinders 18 in., 
26 in., and 39} in. in diameter by 18 in. stroke. 
They are balanced on the Yarrow system, a fact 
which was apparent from the exceeding smoothness 
with which the boat ran at all speeds. In other 
respects the engines are of the type which Messrs. 
Yarrow now fit in boats of this class, and with 
which our readers are familiar. There are two 
boilers of the now well-known Yarrow straight- 
tube class. There is one feed pump on the main 
engines and no automatic feed distribution is em- 
ployed, the Austrian authorities preferring to trust 
to human agency in this matter, the supply of 
water to the two boilers respectively being con- 
trolled by the feed valves. It may be said 
that on the trial there appeared to be no 
difficulty in this respect, the supply remainiag 
fairly constant when once adjusted. In any case, 
boilers will not look after themselves, and as an 
attendant must be present, it is no strain on him to 
observe his water-level. Automatic regulators, it 


is argued, are apt to get out of order at times, and 





if dependence be placed upon them, disaster may 
result. If a man knows the adjustment depends 
upon him, he will always pay attention to it; in 
fact, the same argument is used as in the case of 
colliery winding, where it is found safer to trust 
to the man than to machinery for getting the 
nearest approach to absolute safety. How far this 
reasoning should govern in these matters is a 
matter upon which there may be difference of 
opinion, but no doubt dependence on automatic 
devices may be carried too far. 

The Boa’s main engines are designed to exert 
2000 indicated horse-power, and the boilers are 
capable of being pressed to 200 lb. to the square 
inch, although only 180 lb. was carried on the official 
trial. This trial was recently made at the mouth 
of the Thames when a mean speed of 24.265 knots 
was reached with 340 revolutions, the air pressure 
in the stokehold averaging less than lin. on the 
water gauge. The load carried on this trial was 44 
tons, which, we understand, is equal to the full load 
of the vessel with all her armament and stores on 
board, and with her bunker coal. The guaranteed 
speed was 24 knots. The Boa is somewhat larger 
and more powerful than the Viper, and, of course, 
the lower speed she obtained is due to the addi- 
tional load. This question was the subject of a 
good deal of discussion among the naval authorities 
present during Tuesday’s run. Our own more 
recent destroyers, which are about three times the 
displacement and three times the power of the 
Boa, carry only 35 tons dead load, and it was con- 
tended that in order to make a fair trial of the 
larger craft they should be loaded up to 78 tons, 
this being the proportionate load on a torpedo- 
boat basis. If trials of war vessels were simply a 
sporting event, no doubt there would be a good 
deal to say in this weight for displacement principle ; 
but what we want to find out by a trial is 
the performance that may be expected from 
a vessel in service, and we take her trials 
for the purpose—not, of course, expecting her at 
all times to do the best she has done under excep- 
tionally favourable circumstances. If, therefore, 
the torpedo-boat has an armament and coal bunker 
capacity large in terms of her displacement and 
power, then the dead-load on trial must be propor- 
tionately heavy ; whilst if the destroyer is lightly 
armed, and has small bunker capacity, then she 
should be lightly loaded,-and it should be left to 
the naval tactician to make allowances for the re- 
spective qualities of attack and defence, as they 
are represented by armament, speed, &c. So much 
for the principle ; as a matter of fact the destroyers 
carry one 12-pounder gun and five 6-pounders, in 
place of the two 3-pounders of the Boa. The two 
descriptions of vessel have, we believe, the same 
number of torpedoes (not the same number of dis- 
charges, which is another matter) ; but the crew of 
the most modern destroyer is about double that 
of the Boa. The bunker capacity of the latter 
gives a radius of action of about 1500 miles, whilst 
the destroyers can carry 80 tons of coal. Taking 
all these points into consideration, it is evi- 
dent that if the Boa was not absurdly over- 
laden on her trials, the destroyers are not suffi- 
ciently penalised, and this is undoubtedly the case. 
We do not forget that in the trials of the British 
destroyers there has been a sliding scale of load, 
governed by the coal economy of the machinery ; 
but this only alters the value of our statement in 
degree and not absolutely. 

Another matter for discussion that has arisen 
out of these orders for first-class torpedo-boats for 
foreign Governments—for Messrs. Yarrow have 
quite a number of them in construction, in addition 
to those for Austro-Hungary—was the wisdom of en- 
tirely superseding the torpedo-boat by the destroyer. 
The latter, it was urged, costs three times as much 
as the former, and carries twice as many men, say, 
60 in one and 30 in the other. The chance of loss, 
therefore, from an unlucky shot is from two to three 
fold. It is evident thatin this matter Great Britain 
and most other Powers stand on a different foot- 
ing. Austria, for instance, has to defend a few ports 
on a comparatively restricted coast line at the head 
of the Adriatic. We not only have possessions in 
all parts of the world, but our naval policy would 
compel us to seek our enemy in waters possibly far 
distant. Small vessels are unfitted for long voyages, 
and though torpedo-boats may do well enough for 
others, the destroyer of 200 ft. or so is possibly the 
smallest craft that we ought to unless we 
have a contingent specially adapted for coast 





defence ; that, however, is a policy which seems 





especially distasteful to the majority of our naval 
strategists. In any case, as we have said, Great 
Britain stands alone in this respect. 

Messrs. Yarrow and Co. have recently completed 
six vessels similar to the Boa for the Chilian 
Government. These steamed from London to 
Chili, and immediately on arrival in the Pacific ran 
their trials most successfully. Thesecond Austrian 
boat, the Cobra, was afloat on Tuesday last, whilst 
the other two are well forward. There are also 
six 31-knot destroyers in hand for the Japanese 
Navy, and these, with the other torpedo-boats 
referred to, and-a number of stern-wheelers and 
other craft, make the Poplar yard as full as it is 
possible to crowd it; whilst the engine works 
and boiler shops are equally busy, a large number 
of boilers being in course of construction for 
vessels building both by Messrs. Yarrow and 
other firms. It may be added that the Nevsky 
Shipbuilding Yard in Russia has received an 
order for 12 torpedo- boat destroyers, each of 
about 350 tons displacement, which are being con- 
structed from Messrs. Yarrow’s designs, and the 
same works have in hand 10 other destroyers which 
are being constructed on the drawings of Messrs. 
Yarrow’s Sokol, a vessel which, it will be remem- 
bered, was built for the Russian Government at 
Poplar, and which we illustrated and described very 
fully at the time. Two more ‘‘ Sokols ” have been 
built at Abo in Finland. We further learn that 
the Russian Admiralty have decided to replace the 
Du Temple boilers in their first-class torpedo-boats 
by Yarrow straight-tube boilers. 

It will, therefore, be seen that British ingenuity 
and engineering skill, in this field of marine con- 
struction, at any rate, is not falling behind, and if 
a good many torpedo craft are being built abroad 
from motives of Imperial policy, at any rate the 
designs are prepared in England. In justice to the 
Austrian authorities, it should, however, be stated 
that Messrs. Yarrow attribute a large part of the 
success achieved by the Boa to the representatives 
of the Austro-Hungarian Navy, Messrs. H. Zweig 
and F. Borowicka. 





PLYMOUTH WATER WORKS. 

PiymoutH has been holding high festival this 
week in celebration of the completion of the new 
reservoir on Dartmoor, the principal features of 
which are illustrated on pages 381 and 392, which 
has been constructed in anticipation of the require- 
ments of the town for the next 25 years. The 
reservoir covers an area of 116 acres, the water sur- 
face being 14 mile long by about half a mile broad, 
and it will store 650 million gallons of water, while 
the catchment area, extending to between 8 and 
9 miles—chiefly moorland, south of the Dartmoor 
convict prison—on a moderate estimate of 60 in. 
rainfall per annum, will yield about 7275 million 
gallons for public supply. The ceremony, which 
took place on Wednesday, was in some respects 
quaint. The large party of guests left Plymouth 
early in the morning for the reservoir, which is 
12 miles distant from the town, arriving at the 
head weir about noon. Here, in accordance with a 
custom which has been in vogue for over 300 years, 
ever since Sir Francis Drake first originated a 
public supply at this point, two toasts were drunk 
from memorial goblets, the first sentiment, pledged 
in water, ‘‘To the pious memory of Sir Francis 
Drake,” and the other—in wine—‘‘ May the descen- 
dants of him who brought us water never want 
wine.” After lunch the memorial stone on the dam 
impounding the waters of the reservoir was laid by 
the Mayor, Mr. J. T. Bond, who has been closely 
associated with the project from its inception. The 
party returned to town in the afternoon, and in the 
evening a banquet was held in the magnificent Guild- 
hall, where alike in the statuary, decorations, and 
oratory, the spirit of Queen Elizabeth’s heroes was 
dominant. ‘ 

Indeed, Plymouth has seemed to err in its 
veneration for the antique, for the system of water 
supply, inaugurated by Drake in 1581, has continued 
with but few improvements until recently, and a 
result has been that only now are the townspeople 
justified in feeling confidence in the adequacy. 
Drake, principally in the interests of our early 
Navy, had constructed from a weir on the River 
Meavy close by Sheepstor Bridge—a famous spot on 
Devon’s bleak moor—an artificial watercourse, 
locally known as a leat, down which flowed a supply 
of water to conduits laid through the town, while 





the old town wells continued in use, and this system 
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served for more than two centuries. In 1828 the 
firss service reservoir was built at Drake’s-place, 
within the town, and 146 ft. above sea level. The 
Hartley reservoir, 1} mile up the valley towards 
Dartmoor, and 316 ft. above sea level was opened 
in 1860. Knackersknowle, still higher up followed, 
and in 1886 the largest (Roborough) six miles from 
the town, was made, 547 ft. above sea level. But 
all four combined had only capacity for 13,400,000 
gallons, which was not equal to supplying the town 
for three days in the event of the leat being choked 
up. It remained more or less in its original state ; 
through age the bottom had probably got silted up, 
which kept it fairly watertight ; and gradually be- 
tween 1880 and 1893 there were built walls of 


original Head Weir, another at Harter, some 10 
miles further up the valley ; and after many years’ 
excitement, during which both — were alter- 
nately accepted, the matter was allowed to drop 
until another famine came ; and thus the game of 
battledore and shuttlecock continued. But Ply- 
mouth has outlived its period of inactivity ; in all 
branches of its corporate life there is now wisely 
directed vitality. 

So far as the water supply was concerned, the 
turning point came in 1891 after another water 
famine due to snow. Mr. Edward Sandeman, 
M. Inst. C.E., was appointed water engineer, and 
he drew up a scheme for impounding the waters 
of the drainage area, long before fixed upon, by the 
construction of a dam across the Burrator gorge, 





granite blocks, with concrete floor, which defined 
a channel 7 ft. wide and 2 ft. deep. But apart al- 


about a mile further down than the Head Weir ; and 





PLYMOUTH WATER WORKS. 
PLAN OF THE GATHERING GROUND. 
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together from the ill effects of surface drainage, and 
the results of cows drinking from the water in the 
leat, more or less counteracted by filtration, there 
was the serious objection of inadequate storage. 
In 1881, and again in 1891, violent snowstorms, 
followed by frost, completely stopped the supply 
until a large force of military and navvies cleared 
the way. All this time the Corporation were seek- 
ing the advice of distinguished engineers; and 
although they agreed with the technical officials of 
the town in urging a storage reservoir at the catch- 
ment area, amateur engineers and procrastination 
within and without the Council defeated every 
scheme. The whole story is certainly not one of 
credit to municipal government, and need not be 
narrated here. Each side urged their case with a 
persistency which was sufficient to prevent any- 
thing being done. The drainage area was generally 
agreed upon, but one party wished the dam at the 











it is this scheme which, by the way, was originally 
suggested as far back as 1848 by Mr. Nathaniel 
Beardmore, that is not completed. Mr. Sandeman, 
whose scheme had the approval on examination of 
Mr. James Mansergh, the distinguished water 
works engineer, was based on an increase in popu- 
lation from 89,800 to 130,676 in 25 years on the 
old consumption, 57.72 gallons per head per day ; 
but by a series of reforms which he has since intro- 
duced this consumption has been reduced to about 
42 gallons. These reforms included the establish- 
ment of a testing office, where all draw taps, ball 
taps, and w.c. cisterns, used in connection with 
the water supply, are tested and stamped before 
they are allowed to be used, with an increase in 
the number of Deacon’s waste-detecting meters, 
so that the whole town is now under supervision. 





It is a pity that his other proposal for the registra- 
tion of local plumbers was not carried out ; but the 


legislature has partly met this matter. To give 
some measure of temporary relief, and as a neces- 
sary adjunct to the construction of a storage 
reservoir, the open watercourse, which had long 
outlived its day, has been superseded by a pipe 
line which cannot be affected by frost or snow. 
This line, which extends to the Roborough reser- 
voir, is 25 in. in diameter, and was completed in 
May, 1894. It is carried under two rivers, and 
under the railway ; at which points the piping is of 


steel. There are double ball air valves at each 
summit, sluice valves at half-mile intervals, and 
scour pipes in the valleys ; but the details do not 
call for special mention. The efficacy of this pipe 
line was shown during the winter of 1896 when the 
leat to Devonport was frozen up, and the neigh- 
bouring town of Plymouth was supplied for a month 











from the pipe line. At present the pipe passes 
73? million gallons per day ; but its full capacity is 
11 million gallons. The cost, excluding easements, 
was about 25,0001. 

Turning now to the reservoir, a short general de- 
scription will suffice for the present, as we intend 
to publish a detailed account later with our next 
article. The general plan of the gathering ground 
(Fig. 5) shows that the total area is 5360 acres, of 
which 475 acres are due to the construction of the 
dam at Burrator instead of at the Head Weir. The 
area of both reservoirs is to be seen on the plan—the 
first, the Burrator, now constructed, and also the 
Head Weir, abandoned some time ago, the ultimate 
reason being that trial shafts revealed so many 
fissures in the rock that a sound foundation could 
not be insured at moderate depth and cost. The 
reservoir constructed covers 116 acres ; but in addi- 
tion to this the Corporation own 240 acres of ad- 
joining land, in all 356 acres, including a part 
given by Mr. John Bayly and some 20 acres by 
Sir Massey Lopes. The crescent shape at the 
southern end of the reservoir, better shown in 
Fig. 6, is due to one of the peaks locally known as 
tors, which stand out like so many sentinels on the 
bleak granite-strewn uplands of the moor, and from 
this peak the reservoir takes its name. To the west 
or left on the plan is the main dam, to the east is 
the Sheepstor dam. The old roadway which dips 
down to Sheepstor Bridge over the River Meavy 
will be submerged to the extent of 40 ft. ; anda 
new road has been made crossing both embank- 
ments. Although longer, the road will have easier 
gradients. A general view of the site which will be 
submerged is given in Fig. 2 on page 381. 

The Burrator dam, which is shown in process of 
construction in Fig. 4 on page 392, and when near- 
ing completion in Fig. 3 on the same page, is 363 ft. 
long at the water level, and at its widest part 80 ft. 
wide which is at 53 ft. below the bed of the river. 
The average thickness at the level of the river bed 
is 624 ft. narrowing to 21 ft. at the top. Measured 
from the foundation to the top it is 145 ft., and is 
the highest masonry dam in England. The over- 
flow level is 705 ft. above ordnance datum. With 
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the construction of this dam we shall deal more in 
detail in our next article; but, meanwhile, it 
may be stated here, that two fissures of great 
depth were found in the rock running at right 
angles to the bank. One of these, of V-shape, 
is well shown in the engraving on page 381 (Fig. 1). 
This was completely excavated and filled in with 
rubble concrete up to the level of the rock, above 
which the construction was the same as for the 
whole dam, as shown in Fig. 4. No explosives 
were used, so as to obviate any extension of the 
fissures. When at its greatest flow there will be 
a depth of flow of 20 in. over the crest of the dam, 
and to carry the roadway over this, five arches of 
25-ft. span have been constructed, as shown in the 
view of the completed dam. The roadway is 18 ft. 
wide, and is 11 ft. above the top of the overflow, 
with walls of masonry on either side. The dam 
has a very handsome and massive appearance, 
being of uncoursed ashlar. There were used in 
construction 60,000 tons of material, and 32,000 
cubic yards were excavated. 

The Sheepstor dam is not quite so imposing. It 
crosses a narrow valley, and would have been a 
simple construction but for the fact that a large 
number of fissures of varying width were discovered, 
and were excavated until solid rock was reached, in 
some cases 105 ft. below the surface. The water 
from these added to the difficulties. The excava- 
tions were filled by concrete to near ground level 
for a width of 5 ft., and above this the embank- 
ment has a puddle core. The puddle core was 
bonded into a trench formed in the top of the 
concrete for the purpose of its reception. This 
embankment is 700 ft. long and 10 ft. wide at the 
top; but with it and the other features of the 
work we will deal in our next article. Meanwhile 
it may be said that the works have occupied five 
years in construction, that they have given em- 
ployment to 400 men, and that the total cost will 
probably be about 175,000/. Mr. Edward Sandeman 
not only designed the works, but directly superin- 
teuded the construction, while Mr. James Mansergh 
has acted throughout as consulting engineer. 

(To be continued.) 








THE INTERNATIONAL CHEMICAL 
CONGRESS. 
(Concluded from page 334.) 
Two papers on 


ILLUMINATION AND WATER Gas 
were brought before Section VII. H. Strache, of 
Vienna, dealt with illumination by various agents 
with special reference to water gas. In his water 
gas apparatus he abandons the utilisation of the 
bye-products tar and ammonia, aiming, on the con- 
trary, at the complete decomposition of these bodies. 
His generator and regenerator communicate with 
one another by two passages, one of which is open 
at a time; the two ports are controlled by a 
piston. The generator is first filled with coke, the 
coke burned and the gas passed through the upper 
passages into the regenerator, where the firebricks 
become white hot. This heat serves for superheat- 
ing the steam. The lower port is then opened, and 
steam made to enter under the coke into the gene- 
rator, which is replenished with coal from above. 
The steam transforms the coal into coke; tar and 
ammonia are decomposed, and finally a water gas 
is obtained, containing hydrogen, further nitro- 
gen and a little carbon. The scrubbers do not 
smell of ammonia, and faintly only of tar, but 
turn sooty. Strache has inquired into the 
efticiency of such generators, with various de- 
grees of superheating and various draughts; he 
recommends superheating of the steam to 1000 
deg. Cent., or even 1590: deg. Cent. He 
would rather carburet the water gas with ben- 
zene than with acetylene, which is still expensive, 
and, moreover, objectionable, because the slight 
percentage of phosphoretted hydrogen in acetylene 
makes itself felt after a while; the air becomes 
thick with phosphoric oxide smoke, not poisonous 
but unpleasant, as has been experienced at acety- 
lene exhibitions. Unless care is taken iron causes 


similar, and even greater, trouble, because the 
carbonic oxide in the water gas forms a volatile 
compound when coming in contact with bright iron. 
New iron pipes must not be used for water gas, 
therefore ; but pipes tarred inside, or old worn 
gas-pipe take no harm. 


on ‘*Dellwick’s Water Gas.” Dellwick burns the 
coke to carbonic dioxide, not to monoxide, and 
claims thus, as Hausdorff demonstrated by thermal 
data, to utilise the heating value of the coke much 
more fully than is done in other processes. He 
spoke of as much as 2.5 cubic metres of gas per 
kilogramme of coke. Dellwick had last year 
already an installation for both power and light in 
the small town of Brummen, in Holland. The gas 
for lighting is carburetted in retorts heated up to 
700 deg. Cent., which receive the oil in iron pans ; 
these retorts had to be cleaned twice every 24 
hours. 

Of other papers, we mention: Teclu, Vienna, 
on ‘‘ Light Intensity Testing,” and Clement, Copen- 
hagen, on the ‘‘Consumption of Nitric Acid in 
Sulphuric Acid Works.” Ferd. Fischer, of Goet- 
tingen, reopened the question of ‘‘ Dealing with 
Offensive Industrial Waste Waters,” which had 
occupied the second Paris Congress in 1896. 


Section VIII.—Meratturey, MINING, AND 
EXPLOSIVES. 


This section had a similar paper, on the 


Opnoxious GasES AND WATERS OF 
METALLURGICAL WORKS, 

by A. Harpf, of Pribram, who mentioned two in- 
teresting facts. Direct neutralisation of the furnace 
gases by lime, magnesia, &c., is rarely possible. 
When the percentage of the sulphur dioxide rises 
above four, the gases become serviceable for sul- 
phuric acid manufacture. But it pays on the whole 
better to make the sulphite which is used in the 

reparation of the wood pulp of the paper industry. 

his is done in two novel ways. Hanisch and 
Schréder liquefy the sulphur dioxide ; this process 
is now being introduced in Silesian zine works. 
Pordk Brothers, of Kienberg, Bohemia, enrich the 
gas, if necessary, by burning sulphur in it, cool 
it, and bring it through lead pipes up to a water 
injector, which carries the gases down to a tank 20 ft. 
below. A centrifugal pump raises the liquid again 
up to the injector, until the pressure of the gas and 
air above the water, which can absorb only a cer- 
tain proportion of SO,, force the gas from the 
tank over into a system of vats filled with milk of 
lime and provided with stirrers. As the lime dis- 
solves as calcium sulphite, the liquid becomes 
clearer ; the lye, an acid sulphite, is finally drawn 
off ready for use. 
Christomanos read two papers on 


GREENOKIT AND CADMIUM IN GREECE. 


Calomine has for years been mined in Attica. 
It is generally a fairly pure carbonate of zinc, but 
also coloured with other metals. The yellow 
mineral contains up to 5 per cent. of cadmium. 
In rare cases the surface of the mineral appears 
orange-coloured with amorphorus cadmium sul- 
phide, which is otherwise known in tetrahedrons 
also *greenokit. It is assumed that hydrogen 
sulphide must in some way have produced this 
sulphide which is confined to the surface of the 
ores. The author also explained the cadmium dis- 
tillation as practiced in Greece. 

Zengelis, of Athens, presented a communication 
on 

GREEK LIGNITEs. 

Lignite is now mined in three places, the most 
important of which—Kumi—supplies 15,000 tons 
annually. Lignite is not infrequent all over the 
country, and should be more systematically ex- 
ploited. As fuel for steam engines the lignite is 
mixed with half its weight or more of coal. 


DETERMINATION OF METHANE AND CARBON OXIDES. 
Papers on the analysis of the air of mines, fur- 
naces, &c., were read by O. Bleier, of Vienna, 
and R. Zeller, of Leoben. The latter has contri- 
buted a series of articles on ‘The Air in Col- 
lieries ” to the June number of the Oesterreichische 
Zeitschrift fur Berg-und Hiittenwesen, and he dis- 
cussed the various apparatus, especially those which 
belong to the type of Coquillion’s grisoumétre, in 
which a measured quantity of the gas is burned 
with the aid of a platinum or palladium spiral, 
heated by an electric current. The apparatus have 
been modified by Le Chatelier, Schondorf, and 
Von Mertens, and by Zeller himself, who measures 
the gases finally at constant volume, observing the 
pressure changes in a water column. 

The report on the 


Usr or Expiosives IN MINEs, 
drawn up by Colonel Hess, of Vienna, led to the 


necessity of an international agreement concerning 
accident statistics, and calling for an international 
organ (journal) tabulating these statistics; de- 
manding, secondly, international rules for testing 
blasting agents; and, thirdly, for all measures 
which the execution of these resolutions will stil] 
require. 


Section [X.—CuHemicat Inpustry oF ORGANIC 
ComMPOUNDS. 


_ This section was for one morning busy consider. 
ing 
InpIGo. 

According to Friedlander, of Vienna, the classical 
researches of A. Baeyer on the synthesis of indigo 
have led to two practical procasses. Heumann 
starts from naphthalene and proceeds vid phthalic 
anhydride, the imide of this eae, and anthramlic 
acid ; Blank prepares indigo from anilido-malonic 
acid (from chloromalonester and aniline) and 
alkalies. The Badische Anilin und Sodafabrik, 
of Ludwigshafen - on - the- Rhine, have quite re- 
cently observed that artificial and pure indigo 
are not so fast on vegetable fibre as the crude 
natural product, and have ascertained that the crude 
indigo contains a kind of glue which acts like a 
mordant. It was found, moreover, that almost all 
glues are more effective than this natural ingredient, 
and that they produce purer shades in dyeing. The 
section called for a further inquiry into the method 
of Freyss for the extraction of indigo by means of 
acetic acid ; the method has been tested by Bry- 
linski and Scheurer (Société Industrielle de Mul- 
house). 


CaLcIuM SULPHITE ReEsIpUE AS Morpanv. 


The residue from the treatment of wood pulp 
with the sulphite above mentioned has proved an 
excellent substitute for tartarates and lactic acid in 
fixing chromic acid on wool fibre. When freed from 
sulphurous acid, sulphites, sulphates, and resin, 
the lye forms a dark brown syrup, smelling like 
caramel, which is essentially calcium ligninsul- 
phonate. This lignorosin has been introduced this 
March only by W. Neuber, of Briinn. 

Seidel, of the Vienna Gewerbe Museum, re- 
ported very favourably on this new mordant which 
gives colours which are fast to acids, soaps, &c., 
and probably also to light. The chief merit of the 
preparation is, however, that it fixes all the chromic 
acid in the bath, whilst with the other mordants a 
good deal of the chromate is wasted. Kallab, of 
Offenbach, has applied lignorosin with success in 
colour printing. We add that Anton Raaz fully 
confirms this opinion in Lehne’s Firberzeitung on 
the ground of his own experience. 


TANNER’S LYE. 


Muller, of Nancy, has investigated a fact long 
known to tanners and also to catechu dyers and 
others, that the concentration of the lye is higher 
when it is syphoned off hot, than when it is first 
allowed to cool. The distribution of the tannic 
acid through the:solution and fibre depends upon 
the temperature. 


Section X.—CHEMISTRY OF GRAPHIC INDUSTRIES ; 
PHOTOGRAPHY. 

This section had a most successful and instruc- 
tive meeting, as was to be expected in Vienna, 
where graphic arts and photography in theory 
and application flourish more than anywhere else. 
We could not well deal with the interesting papers 
and reports by Eder on ‘‘ Normal Sensitometers,” 
Valenta and others on ‘‘ Photographic Paper,” 
Andresen on ‘‘Developers,” &c., however, with- 
out going too far into details. We will mention 
Davanne’s (of Lumigre Brothers) communications 
of the toning down of over-developed negatives 
by means of ammonium persulphate. If certain 
parts have come out too dark, they may be 
cured without detriment to the delicate detail by 
dipping the negative dry, or, better still, wet, into 
a solution of ammonium persulphate of 5 per cent. 
maximum. ‘This salt quickly penetrates into the 
gelatine and forms with silver a soluble double sul- 
phate of ammonium and silver. : 

G. Fritz, of Vienna, reported on ‘‘ Colour Print- 
ing with Rotary Presses,” and A. Miethe, of 
Braunschweig, on ‘‘ The Influences of the Chemical 
Composition of Modern Glasses on Practical 
Optics.” 

Section XII.—Etectro-CHeEmIsTRy. 
The President, Karl Kellner, of Hallein, re- 








The second paper was by Hausdorff, of Essen, 





adoption of three resolutions emphasising the 





gretted that commercial reasons imposed upon him 
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a certain reserve in his remarks on the 


ELEcTROLYTIC ALKALI INDUSTRY. 


The problem of the electrolysis of fused chlo- 
rides, he thought, was not yet mature for practical 
application. As diaphragms for electrolytic cells, 
solid salt, soap, and cement had answered best. 
The sanitary objections to mercury cathodes were 
groundless, and when proper care was taken, there 
would be no losses of mercury. Hydrogen gene- 
ration would, however, cause losses, because the 
small mercury spherules would not at once reunite 
with the impure surface layer, and were converted 
into chloride, and hence lost. To meet this 
difficulty, Kellner has introduced a secondary iron 
cathode in short circuit with the mercury ; any hy- 
drogen liberated appears on this iron electrode, and 
the amalgam formation and decomposition keep pace 
with one another. Kellner further reviewed the 
various means proposed for keeping the mercury 
surface clean and undisturbed, while yet decom- 
posing the amalgam. Solvay, of Brussels, directs a 
constant flow of concentrated salt solution over the 
cathode in order to prevent contact between the 
amalgam and the electrolytic chlorine above, and 
consequent reunion of the electrolytes. Sinding- 
Larsen, Stérmer, Koch, &c., have constructed 
centrifugal and other apparatus for this purpose. 
It would have been interesting to hear something 
about the electrolytic ammonia preparation, and 
the decomposition of hydrochloric acid into its 
constituents, and the recovery of chlorine from the 
residue of ammonia-soda works, as carried out at 
Hallein. 

Business considerations also prevented V. Engel- 
hardt from making his announced communication 
on 

ELeEcTrROLYTIC SuGAR REFINING, 

after Gramme-Say. The electrolytic treatment of 
sugar molasses has, however, already been estab- 
lished as a success by Bersch, Schollmeyer, &c. 
The electricity alone does little good ; electricity 
and lime together answer, and a good deal of lime 
is saved when electricity is also applied. Engel- 
hardt said that the process in question had given 
good results, too, and spoke further on Nussbaum’s 
process of lifting galvanoplastic copper vessels 
from their moulds. Nussbaum provides a conical 
valve in the mould, and presses water between 
the mould and the finished object. The process is 
being introduced in the Balkan States for the 
manufacture of cheap utensils ; it is easy to make 
the exposed parts of such kettles, &c., extra strong. 
Paweck, of Leoben, recommended a novelty—wire 
gauze electros for the 


ELectroLytic DreTERMINATION OF ZINC IN ORES. 


Discs are formed of brass wire gauze, and used 
as cathodes, the conductor being joined to the 
centre of the disc. The zinc is said to settle as a 
light grey layer, free from spongy zinc, and the 
whole analysis to be completed in two or three 
hours. The cathodes may also be amalgamated in 
a solution of mercuric chloride in nitric acid. The 
completion of the analysis is determined with the 
help of yellow prussiate of potash or of sulphuretted 
hydrogen, and the zine precipitate redissolved in 
strong hydrochloric acid. The anodes are perfo- 
rated platinum dishes. 

Moissan, of Paris, read several papers, all of 
which had already been presented to the French 
Academy, on his and Percy Williams’ Iron Car- 
bides and Tungsten Carbides, on Lebeau’s Prepara- 
tion of Berylluim and its Alloys (the name gluci- 
num is unfortunately preferred), and on his own 


PREPARATION OF PuRE CaLcruM. 

The calcium can be reduced by means of an ex- 
cass of sodium in an iron crucible, in which calcium 
iodide is kept at red glow for an hour. The result- 
Ing regulus still contains sodium, which is extracted 
by means of alcohol ; this does not attack the 
calcium, as long as there is enough sodium present. 
Or in an electrolytic crucible cell of nickel which 
forms the cathode with a carbon anode. The former 
process yields calcium as a silver-white powder, the 
latter in small globules or fused and crystallised 
masses. The metal can be forged, moulded, and 
drawn to wire. Its compounds are interesting. 
Heated in hydrogen it forms at red glow a hydride 
CaH, in the shape of a white powder; heated in 
nitrogen, a nitride Ca,N,. This nitride unites with 
hydrogen to ammonia and the CaH, mentioned ; 
with water it gives ammonia, and we have thus 


air at our disposal. As the currents—40 volts 
2 amperes per square centimetre—are not very 
strong, this method might prove more profitable 
than some of the other methods. But one cannot 
call the process promising. The calcium nitride 
is of a bronze-yellow hue ; hence the yellow colour 
which Matthiesen, and text-books ever since, have 
attributed to metallic calcium. 

Of the further proceedings, we will only mention 
that Vortmann, of Vienna, proposed a resolution 
on Uniform Terminology in Electro-Chemical Re- 
search. As the German Electro-Chemical Society 
has already appointed a committee, one of whose 
members, Le Blanc, of Frankfurt, was present, the 
matter was left to that committee. 

In the concluding meeting of August 2, Ferd. 
Fischer, of Goettingen, moved that the Congress, 
which had met last time at Paris in 1896, should in 
future assemble every four years. This would 
appear to be a sensible proposal. We have too 
many congresses, more or less international. Cam- 
bridge offered hospitality to two International Con- 
gresses this August, to Zoologists and Physiolo- 
gists ; the Iron and Steel Institute went to Stock- 
holm; the International Congress on Navigation 
to Brussels the same month, the French Association 
for the Advancement of Science to Nantes. But 
the Paris Exhibition of 1900 claims this Congress 
(as well as the Navigation Congress), and a motion 
to this effect by Moissan and Dupont was accepted. 
Moissan will be the president of that Congress. The 
assembly took a further step to establish itself by 
electing a permanent international commission with 
power of co-optation. Perhaps they might also have 
reduced the number of sections. The Austro-Hun- 
garian Foreign Office will take charge of the general 
resolutions. 





NOTES. 


TELEPHONE CABLE ON WALENLAKE, SWITZERLAND. 

Wiru reference to the Note which appeared on 
this subject in Ene1nrEeRiInG, August 5, the writer 
has since then been informed by Messrs. Felten 
and Guilleaume, of Miilheim, near Cologne, that 
the first, as well as the successive, telephone cables 
were supplied by them, and that the three-wire 
cable was substituted for the original single wire 
at their instance, viz., upon their pointing out to 
the late Dr. Weidlisbach, the then chief engineer 
of the Swiss Federal Telegraph and Telephone 
Department, that the span of 2400 metres was 
excessive for a single wire. In their communica- 
tion to the writer, Messrs. Felten and Guilleaume 
propose the re-erection of the cable, (a) either by 
two subsidiary insulated span-wires at each end, at 
a distance of about 200 metres on each side of the 
lake, or (b) by two separate cables inter-connected 
at the said distance by insulators, thus serving as 
two separate conductors or as one conductor with 
metallic return. The proposed arrangements by 
which the unsupported span would be reduced to 
about 2000 metres, are illustrated in the following 
sketch : 
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More especially the device (b) would no doubt prove 
effectual, provided that, as the writer pointed out 
in the Note already quoted, the cable be suspended 
at both ends from supports placed at the same 
level, seeing that the fracture of the former cable 
occurred in two cases at almost precisely the same 
point near the lower end, and appears to have 
been primarily due to the enormous difference of 
level (230 metres, or 754 ft.) between the two 
points of suspension. 


A Fivorrscent EYEPIECE. 
In order to render ultra-violet rays visible, we 
can make use either of photography, which allows 
us to examine rays down to 100 » » wave lengths, 
or of a spectroscope whose lenses are made of 


fluorescent eyepiece. These apparatus show rays 
down to 185 » « wave lengths, though not so 
perfectly as the photographic plate ; but they are 
more convenient. An uranium glass plate is placed 
on the focal plane of the telescope. The parts of 
the uranium glass which are hit by ultra-violet rays 
emit visible rays in all directions. To make our 
eye sensitive to these rays, we must cut off the 
light coming from the ordinarily visible parts of 
the spectrum. Soret has done this by turning the 
Ramsden eyepiece about a horizontal axis through 
an angle of 45 deg. In the Zeitschrift fiir Instru- 
mentenkunde, Dr. F. Martens proposes a simpler 
method. He introduces a stop with two apertures, 
the one central, the other eccentric ; a little lever 
releases either opening. When we look through 
the central aperture, we see the rays which 
regular refraction has sent down the telescope. 
When we place the eccentric aperture in position, 
these rays are stopped by the lever upon which 
they fall, and we verceive only the diffuse light 
emitted by the fluorescent uranium glass. 


Locomotives IN JAPAN. 

We gather from the Japanese journals that the 
subject of the supply of locomotives for the rail- 
ways in Japan is a subject which, at present, is 
being much discussed, and as the demand for loco- 
motives from that country has been very consider- 
able for some years, it is important that British 
engineers should keep themselves informed regard- 
ing the actual state of affairs, and the prospects for 
the immediate future. Up till two years ago, prac- 
tically all the locomotives in Japan had been 
imported from Britain, and it was only in 1896 that 
engines made in the United States of America 
began to be imported to any extent. At that date, 
of 175 locomotives used on the Tokaido line, there 
were only six of American make. Since then, 
however, the number has increased very consider- 
ably, and the latest returns show that more than 
70 locomotives of American construction are in use. 
This increase is said to be due, partly to cheapness, 
and partly to the promptitude with which orders 
are executed. An American engine made in Phila- 
delphia, New York, or New Jersey, costs, including 
freight and sundries, 19,000 yen, as against 24,000 
yen for an English locomotive. Another reason, 
however, for the preference given to engines of 
American construction is the great difficulty of 
getting contracts executed in Britain within a 
reasonable time. It is stated in the papers just to 
hand from Japan, that an order for 40 engines 
given in 1896 had not yet been carried out. This 
was partly to be accounted for by the engineers’ 
strike, and partly by the fact that British locomo- 
tive engineers for some time have had more orders 
on hand than they can execute. On the other 
hand, orders sent to America are carried out in 
a very short time, and the result has been that, 
unless care be taken, British locomotives will be 
superseded in Japan by those of American con- 
struction. Ina recent report to the Foreign Office, 
the Secretary of the British Legation in Tokio, as 
an illustration of the difference of time taken to 
execute an order in Britain and America, mentions 
that British locomotive builders required two years 
for the delivery of an extensive order, while the 
Baldwin Locomotive Works turned them out at the 
rate of two a day, and shipped the whole quantity 
within eight or ten weeks. Another case recently 
occurred where the British time for shipment of 
five locomotives was ten months, and the price 
about 12,000 dols., gold, delivered in Japan, and 
American makers offered to ship in 14 weeks, at 
about 8000 dols., gold. The same specificaticn was 
submitted to both countries. The time allowed for 
execution of orders by the Japanese buyer is 
always short, and the tendency is to make it shorter 
still, Consequently prompt shipments are a great 
advantage, and when, in addition, the shortness 
of the sea route vid the Pacific coast is taken 
into consideration, it is apparent that the British 
maker must, even on the same terms as to price, 
offer strong inducements to insure successful com- 
petition, At the same time, the Consul remarks, 
there seems to be no doubt in the minds of the 
Japanese as to the superiority of the British-made 
engine. In order to make quite sure on this 
subject, the Japanese railway authorities have for 
some time been carrying out an extensive series of 
experiments with American and British engines, 
and although these are not yet completed, it has 
been made quite clear that the former consumes 
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the British materials of construction are better than 
the American. It has further been made certain, 
that in the American manufactories mechanical 
power has been used to a larger extent than in the 
British, and that the factory system has been 
further developed in the former. A good deal has 
from time to time been said about locomotive con- 
struction in Japan, but nothing very serious as yet 
seems to have been attempted. Only nine engines 
have been made in the workshops at Koke, which 
belong to the Tokaido line, but it would be more 
correct to say that these engines were erected, 
rather than constructed, for the most important 
parts came from England ready-made. The cost of 
these engines is said to be between 16,000 and 
17,000 yen, which, taking everything into account, is 
not extravagant, and so far they have proved as 
serviceable as the English originals, after which 
they are fashioned. We would ask our home loco- 
motive builders to consider whether, in view of the 
demand not only from Japan, but also much more 
from China, it would not be well for them to 
enlarge their establishments, and otherwise make 
their arrangements so that they may not before 
long be altogether cut out from the extensive 
market in the Far East. 








ScaRBorouGH.—The Town Council of Scarborough is 
taking steps to secure Parliamentary sanction to an ex- 
tension of the time allowed for the construction of a 
marine drive round the Castle Hill. Friction has oc- 
curred between the contractors and the Harbour Com- 
missioners, which necessitates delay in beginning the 
works on the south side. 





SreaHAmM Harsour.—Preliminary steps are being taken 
for the execution of Lord Londonderry’s project for the 
construction of a deep-water dock scheme at Seaham 
Harbour. Large chemical works belonging to the United 
Alkali Company, which were begun in 1865, but which 
have for a long time been idle, are, it is reported, to be 
dismantled and taken down. The space which they 
occupy is required for sidings, &c. 





PERSONAL. — Messrs. Graham, Morton, and Co., 
Limited, engineers and contractors, London, have taken 
over the business of the Hydraulic Seamless Pressing 
Company, Blackbill-street, Leeds, and will work it in 
conjunction with their former London business. The 
Leeds works are provided with a large electric welding 
plant, and with very powerful stamping presses. The 
manufacture of conveying and elevating plant is also to 
be undertaken here. 





Tue Scotrcu Rattway Coau Biitu.—The cost of the 
coal and coke consumed in the locomotive departments of 
the three principal Scotch railways in the six months 
ending July 31, 1898, wasas follows: Caledonian, 84,531/.; 
Glasgow and South-Western 37,907/.; and North British, 
74,3217. The corresponding cost in the correspondin 
pene of 1897 was: Caledonian, 72,184/.; Glasgow an 
South-Western, 33,265/.; and North British, 66,3907. The 
number of locomotives owned by the three companies at 
the close of July, 1898, was: Caledonian, 788 ; Glasgow 
and South-Western, 345; and North British, 740. The 
aggregate distance run by trains by each company in the 
six moathsendingJuly31, 1898 was: Caledonian, 8,357,386 
miles ; Glasgow and South-Western, 3,625,350 miles ; and 
North British, 8,638,442 miles. 


ProposrD TaBLe Mountain Raitway.—A_ renewed 
proposal has been made for the construction of a railway 
to the summit of Table Mountain. Measrs. Ackermann 
and Adamson, of Adderley-street, Cape Town, have been 
invited to report on the feasibility of such a line, with re- 
commendations as to the route, &c. The report is to be 
accompanied by sketch plens, estimated cost of detailed 
survey, and all expenses up to and including the passage 
of a Bill through the Colonial Parliament, authorising the 
construction of the line. The engineers will be asked to 
include in their report recommendations on the subject 
of the erection of a sanatorium at the terminus of the 
line on the top of the mountain. In giving instructions 
for this report, the attention of the engineers will be 
drawn by the promoters of the line to the absolute necessity 
of showing how the catchment area of the Table Moun- 
tain reservoir is to be kept free from defilement during 
the contruction of the railway and sanatorium, and after 
the completion of the scheme. The engineers’ report 
obtained, it will be duly considered, and, if deemed 
satisfactory, it will be laid before the town council, and 
permission sought to construct the line and its appurten- 
ances. It is quite understood that unless the council and 
the sanitary authorities can be satisfied that no danger of 
contamination of the city’s water supply is likely to 
ensue through the carrying out of the scheme, all efforts 
will be in vain to induce them to consent to the under- 
taking. Messrs. Ackermann and Adamson are, however, 
confident of being able to convince the council and all 
interested that under arrangements which they will re- 
recommend, there will be no danger whatever of the de- 
filement of the water flowing into the Table Mountain 
reservoir, but that, on the contrary, by carrying out 
the plans which they will recommend, the purity of the 
inflow to the reservoir will be better secured than it is at 
present. 








ROYAL ENGINEERS. 
To THE Epiror oF ENGINEERING. 

S1r,—It may interest your readers to review the history 
of the corps. 3 

Engineers have followed our armies since the time of 
William the Conqueror, and up to the Civil War pre- 
ceding the Commonwealth, were merged with the artil- 
lery, which arm, as their name implies, they originated. 
In 1645 a company of pioneers was included in the train 
of the new model army. It was formed from the scum ; 
the regular punishment for a bad character in the in- 
fantry being degradation to be a pioneer. In 1716 the 
artillery and engineers were formed into distinct corps. 
The academy at Woolwich originated from a military 
school, founded in 1741, for artillery and engineers. The 
Indian engineers separated from the corps in 1771. The 
origin of companies may be traced to the formation of 
the ‘‘ Corps of Military Artificers” at Gibraltar in 1772, 
ge to the great siege. Army titles were adopted 

y the officers in 1782. In 1809, Sir Charles Pasby said 
engineer officers left the academy knowing nothing of 
siege work, except what they picked up from French 
books on the subject. Lord Wellington complained, in 
1812, concerning the inconceivable disadvantage with 
which he undertook a siege, and urged the addition of a 
corps of sappers and miners. Sir Charles Pashy founded 
a school for military field work at Chatham, in 1812, 
called the ‘“‘ Royal Engineer Establishment,” which is 
now termed the ‘‘School of Military Engineering.” The 
corps adopted the title ‘‘ Royal Military Artificers, or 
Sappers and Miners” in 1812. This was abbreviated to 
Royal Sappers and Miners” in 1813. The officers were 
then so badly treated that they memorialised the Board 
of Ordnance: ‘‘ Horses they have rode have been usually 
such as staff officers would be ashamed of . . . . notwith- 
standing your memorialists have been most of them con- 
stantly under pecuniary difficulties.” After the peace of 
1815, the corps became a sort of white elephant, and the 
Duke of Wellington seeing it would be necessary either to 
employ it on common routine infantry duties or to dis- 
band it, suggested its employment on works. The old 
Barrack Department was handed over to it in 1822, and 
the officers began to receive instruction in architecture. 
From that time on they have been shoved into every 
conceivable position. As civil posts were absorbed they 
gradually increased in numbers without any corre- 
sponding increase in the lower ranks of the corps. 

he result is that whereas 300 officers are ample for the 
military requirements of the corps, 938 exist. It is diffi- 
cult to conceive for what purpose a surplus of over double 
the necessary number is kept at an extra cost of over 
80,0007. a year. From a professional point of view it 
must be extremely helpless, as barracks are designed by 
civilians, though military officers unblushingly attach 
their names to the designs. The Treasury was astounded 
to learn that not one sanitary expert could be found 
amongat them, and appointed a civilian under protest. 

In 1832 the motto ** Ubique quo fas et gloria ducunt ” 
was adopted. During the Kaffir Wars of 1847 and 1850, 
the officers rendered so little professional assistance that 
they were principally employed as infantry officers. In 
the Crimean Campaign, 1855, the corps failed signally. 
The Board of Ordnance was abolished in 1855, and the 
Inspector-General of Fortifications came directly under 
the Commander-in-Chief. In 1856 the corps adopted its 
present title, the ‘‘ Corps of Royal Engineers.” During 
the Indian Mutiny, 1857, only 80 out of 300 officers per- 
formed military duty. Why is the latter strength still 
kept up? The Abyssinian Campaign, 1868, has been 
termed an engineer war par excellence. The chief difficulty 
consisted in coming up with the enemy, and when 
Magdala was reached the scientific arm was found want- 
ing, for an engineer officer came running back shouting 
that the powder for blowing open the gate had been 
forgotten. In the Zulu War, 1879, the disaster of 
Isandlwana reflected no credit on the corps. In the last 
Ashanti pg ag 1896, there was a ludicrous delay in 
throwing a bridge over the River Prah. This may ex- 

lain the unwonted effort on the part of the corps in last 
ia, when it suceeeded, after a week of toil, in throwing 
a pontoon bridge over the River Medway at Chatham. 
Such an attempt had not been made since 1875! 

No doubt heroism has been displayed in individual 
instances, but the military history of the corps has not 
hitherto been creditable. “It is possible that Kitchener’s 
example in the present campaign, which has avenged the 
illustrious Gordon, may fire the military spirit of the 
younger officers sufficiently to overcome the inconceivable 
ide of those amongst the seniors who are dead to 
the reputation of the corps. 

Attempts have been made to reorganise it since the 
great Duke’s time. In 1862 a Royal Commission sat and 
inquired into its doings. It found a woeful state of 
affairs, much the same as exists at present, but the corps 
was given another lease in the Works Department on 
the understanding that its officers would really act as 
architects and engineers. The same old story dragged 
along until 1884, when Colonel the Hon. Arthur Parnell, 
R.E., wrote a scathing indictment in the United Service 
Magazine, calling for reorganisation, but the seed fell on 
barren ground. Again, in 1890, Sir Lothian Nicholson, 
Inspector-General of Fortifications, made an attempt to 
reorganise, but his successor shelved the scheme. Again, 
in 1894, an attempt, similar to Colonel Parnell’s, was 
made anonymously by an officer of Royal Engineers in 
the same magazine. Shortly afterwards a vigorous con- 
troversy was carried on in your columns concerning the 
merits of Royal Engineer officers in civil capacities. 
Again, in 1898, another officer meritoriously treads in the 
old footsteps, but suggests no definite scheme, and falls 
into the old spirit of militarising every one, keeping the 
Royal Engineer uppermost. He forgets that ‘* militarisa- 








tion” implies implicit obedience to orders, be they right 
or wrong, and that a civil system could not flourish under 
it. 

Royal Engineer officers must be made to work, and 
that work must be of a military nature, so that when 
they are called on to face the enemy they will do so with 
confidence, and perform their work with clocklike regu- 
larity. This is the spirit of modern trained armies, and 
where it is wanting no amount of courage will avail 
against the enemy who is d of it. 

‘*Trovado” throws some light on the technical exami- 
nations for lieutenants on promotion to the rank of cap- 
tain. A set of typical military. questions are interesting ; 

Scheme for Water Supply.—How much water is there in 
the garrison ditch, &c. ? 

Bridge.-—Prepare a project for a bridge across the ditch. 
The ditch must not be blocked up, &c. 

Defensible Picket Post.—Post to be defensible against 
infantry, and to give shelter from the weather, &c. 

Railway Bridge.—Design, first, three spans of a trestle 
bridge across gap in ravelin, &c. 

Field Redoubt.—Provide splinter-proof cover for 350 
men against field guns, &c. 

Demolition of Docks.—During an attack on Chatham 
your force is in posession of the fortress. Do as much 
damage as you can to the dock in which the Illustrious 
now being built, &c. 

All drawings to be on section paper, and a certificate is 
to be attached that the work has been done without con- 
sultation, or the use of books other than those likely to be 
available on service. 

This sort of ‘‘mud pie” instruction leads to the laugh- 
able illustration of the sapper afforded by Lord Roberts, 
who got his coolies to make a bridge whilst the engineer 
officer was absent making calculations. 

Colonel Sir George Sydenham Clarke, R.E., in his 
book on ‘‘ Fortification,” derides the antiquated instruc- 
tion given at Chatham. 

The other day the Daily Graphic joined in the cry 
against the accursed legacy of insanitary barracks, which 
compare unfavourably with workhouses and asylums. 

These matters, combined with constantly recurring 
scandals, Royal Barracks, Dublin, &c., should impress 
the younger officers with the fact that some change is 
absolutely necessary to avert a threatened Royal Com- 
mission. Fate has hitherto favoured an incomprehensible 
state of affairs, but they should remember most unfavour- 
able comments have been passed on the corps by leading 
generals and present cabinet ministers. 

What gain is there in this monstrous surplus which 
brings daily discredit? Is it not a source of serious 
danger which prevents officers from perfecting them- 
selves in their military duties? Would it not be prefer- 
able to lop it off at all costs and make the corps a perfect 
fighting arm sans peur et sans reproche ? 

‘* Royal Engineer Officer” makes the statement that 
some mysterious power keeps the present rotten system 
afloat for the benefit of protégés! As far as I am aware, 
Gordon’s nephew is a solitary example. The present 
army reaction against Royal Engineer officers dates from 
1889, when Lord Wolseley, then Adjutant-General, com- 
plained of their want of military training, and had them 
placed directly under general officers commanding dis- 
tricts. Since then, yearly entrances to the academy have 
been cut down from 60 to 40. 

Naturally, our Continental neighbours experience diffi- 
culties in organising the various branches of their armies 
which se, sed to conform to every change in armament ; 
but they keep them all up to date. Their pioneers are 
trained to make roads and all such rough engineering. 
The business of the military engineer is to destroy per- 
manent works, repair them when necessary, and rough up 
such temporary structures as are required by a moving 
army. Royal Engineers should give up pretending to 
the higher flights. of permanent engineering, which are 
essentially those of peace, and discontinue, whilst thus 
posing, the reprehensible custom of passing off the work 
of others astheir own. They should clear out their civil 
=" in the Board of Trade, Local Government 

oard, Admiralty, Survey, Colonies, &c., and let the 
country have full value for the money paid for experts, 
which they are not. In short, they should be soldiers and 
not hybrids. There are three kinds of engineering—civil, 
military, and Royal ; the last is a miserable weed which 
grows up and chokes the genuine flower; the profession 
would be the happier and the country the richer were it 
rooted up and consigned to the fire-heap. - 

SUREKA, 





To THE EpiTor or ENGINEERING. 

Sir,—A number of issues have been raised in the corre- 
spondence recently published in your paper under the 
above heading. I only propose to deal with one, viz., 
the proposal of your correspondent, ‘‘A Royal Engineer 
Officer,” to militarise the Indian Public Works Depart- 
ment. I regret that I cannot follow the tortuosities of 
‘‘ Royal Engineer’s” mind, so must ask him to reconcile 
the inconsistency of his own definitions of militarising 
the Indian Public Works Department given in your issues 
of June 17 and September 9 respectively. 

1. ‘Trained at Cooper's Hill as soldiers, and posted on 
joining their department as reserve officers to native 
regiments, which they would join on active service and 
for manceuvres in peace time, as occasion occurred, they 
would form a highly valuable body of officers, to supply 
not only engineer companies when a large number were 
mobilised with extra complements of officers, but, more 
important still, the much-needed reserve for the whole of 
the Indian Native Army.” ; 

_2. ‘*What I suggested amounted to the formal recogni- 
tion of the fact of the officers of the Indian Public Works 
Department being officers of the auxiliary forces in order 
to remove the excuse for putting Royal Engineer officersip 
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civil appointments. . . . . If some of your correspondents 
had read my letters with ordinary care they would have 
seen that it involved nothing new and no real alteration, 
in fact, and only in name from what is now, and would 
make the department what the railway managing officials 
in England and the engineers of the Crewe Works are 


now. 

Under the first proposal a civil engineer would be 
liable for active service with a native regiment beyond 
the frontier, whereas under the second, which merely de- 
scribes the existing state of things, a civil engineer who 
joins a volunteer corps is only ex ted to serve within the 
frontier, and for the defence of the country. 

T do not think that the first proposal is likely to meet 
with support from the taxpayer, from the Army, or from 
the civil engineering profession. The taxpayer will object, 
because he has found by experience that no ordinary man 
can do justice to two professions so dissimilar as soldier- 
ing and civil engineering. The Army authorities will 
not support the proposal because they are well aware how 
small is the value in the field of military men who have 
held civil appointments for any length of time. The 
civil engineers in the Indian Public Works Department 
will not support it because they know that if they elect to 
become se iers they will no longer be eligible for ad- 
mission to the Institution of Civil Engineers from which 
they have received so much help in the past (vide Parlia- 
mentary Paper No. 193 of 1892), and because they would 
be too heavily handicapped in entering private practice 
after their retirement from Government service. 

T have avoided as far as possible the question of griev- 
ances of Royal or Civil Engineers, because this is a minor 
one to the interests of the State which are involved. The 
real issue, as far as the Indian Public Works Depart- 
ment is concerned, and it will have to be decided by the 
taxpaper, is: 

Is it in the interests of the State that those who are not 
civil engineers should be allowed to interfere in the orga- 
nisation and control of a purely civil engineering depart- 
ment entrusted with the expenditure of large sums of 
public money ? : ‘ 

I remain, yours faithfully, 
A Civin ENGINEER, LATE INDIAN PUBLIC 
Works DEPARTMENT. 








THREE-FURNACE v. FOUR-FURNACE 
MARINE BOILERS. 
To THE EprTor OF ENGINEERING. 

Str,—As there is a great diversity of opinion amongst 
marine engineers as to three furnaces being more econo- 
mical and better steam maintainers than four furnaces, 
T shall take it as a favour if you will insert this letter in 
your valuable prper, and raise this question, and, at the 
same time, give us your own opinion on the subect. 

The case is thus: Two marine boilers, 16 ft. by 
10 ft. 6 in., with three corrugated furnaces 51 in. ex- 
ternal maximum diameter in each boiler, and heating 
surface 5000 square feet, working pressure 180 lb.; or two 
marine boilers 16 ft. by 10 ft. 6 in. with four plain fur- 
naces 39 in. external diameter in each boiler, and heating 
surface about 4580 square feet. Which set of boilers do 
you think are the best from a superintendent engineer's 
point of view; which furnaces will cause least trouble, 
and will be least liable to collapse, say, any time after five 
years’ service ? 

I maintain there must be a limit to furnace diameters, 
(of course I know the theoretical limit), and practically I 
think 48 in. is quite large enough. Seaton in his 
“Manual,” page 370 of his thirteenth edition, says, 
“The chief objection to two large furnaces instead of 
three smaller, and to three larger ones instead of four 
smaller, is the longer grate required to get the requisite 
area and to the large amount of dead water between the 
furnaces at the bottom. There is also to be considered 
the limit placed by the Board of Trade rules to avoid 
risk of collie by direct crushing of the metal, which 
often prevents the adoption of the larger furnace with 
the higher pressures.” have spoken to three superin- 
tendents recently on this subject, and all three were in 
favour of four furnaces against three, and to-day I spoke 
to the manager of a large shipbuilding and engineering 
concern on the north-east coast, who is an authority on 
engineering, and he says if you are building to sell follow 
the fashion and have three large furnaces ; if building for 
yourselves stick to the four. his gentleman is spea ing 
from experience as a co-shipowner as well as an expert. — 
have the supervision of 10 steamers, Tramps Ma. in 
size from 5500 to 6360 tons deadweight and indicated 
horse-power varying from 1203 to 1655 deep sea powers 
voyage to voyage, India trade. Three of these 10 steamers 
have boilers with four furnaces in each boiler, 5 ft. length 
of bar, and on an Indian voyage they maintain a much 
better average steam, and consequent better passages, and 
consume from 1 ton to 14 ton of coal less per day, power 
for power, and I am satisfied that this coal is saved in the 
stoking, and nowhere else. 

Tramp steamers coaling anywhere do, in nine cases out 
of ten, get very dirty coal as a rule, which necessitates 
cleaning two fires every watch, and the steam is back from 
three-quarters to 1} Sete due to cleaning fires and 
= same fully under control again. Thus in the case of 

our-furnace boilers you have one-quarter of total furnaces 
being cleaned every watch, against one-third of total fur- 
naces being cleaned every watch, in the three-furnace 
boiler; and anyone who has been to sea any length of 
time can assume steam back half-hour to three-quarters of 
an hour in the case of four furnaces, and steam back from 
three-quarters of an hour to one hour or more in the case 
three furnaces. I will leave it to anyone who knows any- 
thing about a tramp steamer’s stokehole to calculate the 


cleaned. Perhaps some friends will suggest cleaning only 
one fire in the case of the six fires—this will not do in 
actual practice. I have nothing to say as to plain fur- 
naces against corrugated—it is a question as to which is 
the best actual practice from a shipowner’s point of view. 
Six furnaces of 51 in, maximum diameter in two boilers 
of 16 ft. diameter, or eight furnaces of, say, 40 in. maxi- 
mum diameter in two boilers of 16 ft. diameter. The 
heating surface lost in four-furnaced boilers would be 
principally tube surface, which is not a very great loss. 
Hoping you will be able to insert this in your valuable 
paper, 
T am, yours truly, 
STOKEHOLE EFFICIENCY. 
Newcastle-on-Tyne, September 20, 1898. 
P.S.—From actual experience I find four-furnaced 
boilers more economical in coal and decidedly less costly 
in maintenance. 








WATER SOFTENING. 
To THE Eprtor or ENGINEERING. 

Srtr,—With reference to the paper by Mr. Leonard 

Archbutt, of Derby, chemist to the Midland Railway, 

before the Institution of Mechanical Engineers, at 
the meeting held at Derby, he has made certain statements 
as to softening generally, and my system particularly, 
that are not in accordance with actual facts. Partly in 
justice to my system, and far more in the interest of the 
public, who do not understand this subject, I ask your 
permission to make some corrections. The quotations 
are from the paper. 

“The apparatus and process employed must be the 
simplest possible character compatible with efficiency.” 
Everyone will agree with this; now as to obtaining the 
first, viz., simplicity. 

The leading features of the Archbutt-Deeley — 
are these: Every half-hour a certain quantity of lime is 
weighed, then boiled, mixed with the hard water for which 
purpose steam is required at 45 1b., or preferably 90 Ib., 
pressure, and left to settle. After a very short time it is 
claimed that there is only about one grain per gallon in 
suspension. Mr. Archbutt ag it complicates the pro- 
cess to remove this one grain by filtration, and that it is 
simplified by redissclving it with the sulphurous fumes 
from a coke fire, or as he prefers to term it, ‘‘ carbonat- 
ing” the water. There are about 15 operations altogether 
to be repeated every half-hour, or 360 per working day of 
12 hours. 

The leading features of the Atkins system, of which I 
am the sole inventor, are these: As soon as the lime is 
received from the kiln, say once a week, it is reduced to 
the form of cream of lime, and stored in this condition ; 
it is thus protected from the air, and does not deteriorate, 
Twice a day some of this is pumped into a cylinder, auto- 
matically converted into lime water, and joins the hard 
water in a continual stream in a ‘‘ mixer” or shallow 
trough. From the mixer the water falls into a softening 
cistern ; this is always full, and the water is always flow- 
~~ through it. Precipitation, or the actual softening, 

es place whilst it is doing so. The water then passes 
to the filters, the precipitate is arrested, and the water, 
softened and bright, is conducted where required. 
The daily operations are to pump the cream of lime 
twice; to test the water, say four times; at the end of 
the day’s work to clean the filters. Except testing, 
everything is done by motive power, and altogether there 
are about 14 operations, or even less, the whole day, than 
= required with the Archbutt-Deeley process every half- 

our. 
Efficiency.—‘* With the continuous system, if water is 
variable in character, unless frequent tests are made, a 
large quantity of improperly treated water may pass 
from the apparatus. Thevelece it is preferable to treat a 
— of water with a known weight of chemicals 
ime). 

The is partly fiction and partly fallacy. Welling- 
borough water supply is a good example, being from three 
sources, and constantly varying in character. Dr. Percy 
Frankland visited this works at his own convenience, 
accompanied by the town surveyor, tested the plant, 
os samples, analysed them, and found the following 
results : 


Grains per Gallon. 
Unsoftened. Softened. 
Carbonate of lime ... a5 18.64 trace 
= magnesia... 5.1 BA 


In another instance Mr. R. A. Crip F.1.C., &c., 
analysed 25 separate samples drawn directly from a 
softening plant by his assistant without warning during 
a period of three months. The analyses show that the 
water was always varying, the man in charge was quite 
unaware of this; yet the carbonate of lime left in the 
softened water varied from 0 to 1.1, and averaged .47 
grain per gallon. Other eminent chemists have proved 
equally accurate results, and further on I will give 
practical proof that they are maintained in practice. 
According to Mr. Archbutt’s own figures, the Archbutt- 
Deeley process cannot give such accurate results, for he 
admits there is 1 grain left in suspension, to be dissolved 
by the fumes from the coke fire. ’ 

“There are seldom more than 5 or 6 grains per gallon 
of carbonate of magnesia .. . the nitrate of silver test 
does not show when sufficient lime has been added... 
it is, therefore, necessary to add an excess of lime to de- 
compose the carbonate of magnesia.” The nitrate of 
silver test has always been employed at Wellingborough ; 
there is Dr. P. Frankland’s certificate to prove that the 
magnesia is reduced from 5 grains per gallon to 1 grain ; 
coal veenetdieanth that the carbonate of lime is wholly 
removed, it is obviously impossible to obtain a better 
result than this. 


missions on water have investigated the lime process of 
softening, and far from regarding filtration as complicat- 
ing it, say “the deposit being highly crystalline does not 
act ne on filters,” and they do not recommend 
the sulphurous fumes from a coke fire in preference. 

Filtration “‘has been found to be practically unwork- 
able if any attempt be made to remove magnesia .. . it 
completely cokes the pores of the cloth.” Dr. Percy 
Frankland’s certificate proves that there is the full quan- 
tity of carbonate of magnesia in the Wellingborough 
water that Mr. Archbutt says is usually met with ; it 
also proves it is removed ; and during 11 years’ tical 
working, it has not had the = peceepeibie: ofipss 
in ‘‘choking the pores of the cloth.” 

“On this account the magnesia is purposely left in the 
water at St. Helen’s, where the Clark process is employed 
with Atkins filters. Owing to the practical impossibility 
of filtering out the magnesia, the hardness of the water 
can only be reduced from 18.5 deg. to 10 or 12 deg.” This 
is totally incorrect, and I must ask permission, as already 
stated, in justice to myself, and especially for the benefit 
of the — to explain what has actually taken place at 
St. Helen’s. 

Mr. W. Matthews, M. Inst. C.E., the Southampton 
Water Works’ engineer, recommended his assistant, Mr. 
EK. T. Hildred, lent copies of the drawings, &c., I had 
~ red for the Southampton softening plant, to Mr. 

. M. F. Gaskin, M. Inst. C.E., the water works’ engi- 
neer for St. Helen’s. When, in 1891, tenders were invited 
for making and erecting certain softening plant for St. 
Helen’s, I went there and obtained copies of the drawings 
and specifications, I found the plant was partly on the 
lines of what I had prepared for Southampton ; but the 
design was very seriously imperfect. warned Mr. 
Gaskin it would not answer ; he asked if more filters were 
required, and I informed him that any number of filters 
would not make the slightest difference. The plant may 
be summed up in three words—it is not under control ; 
there is not a shadow of foundation for saying the mag- 
nesia is purposely left in the water, and I will give in- 
disputable proof of this further on. 
hus each reason given by Mr. Archbutt is a wrong 
one; here are the actual facts : 

Weighing lime to soften water is a fallacy for this 
reason. Pure lime cannot obtained in commerce. 
Lime varies in quality from the same kiln, and from day 
to day, if kept in the dry state. Therefore, when used in 
this manner accuracy is impossible, and too much or too 
little must be used. 

By using too much lime, or an excess, as it is termed, 
both precipitation and subsidence are expedited. I was 
advised to use it 20 years ago, but refused. Since then I 
have designed and carried out the largest softening plant 
in the world, and Dr. Percy Weeskdecel au other eminent 
chemists have proved my system yields a perfect result. 
Fes employ an excess of lime is only reviving a very old 
idea. 

_ But the excess of lime remains in solution, and filtra- 
tion cannot remove it. But it must be got rid of ; this is 
why the sulphurous fumes from a coke fire are em- 
ployed, and not because the latter simplifies the process, 
or use filtering complicates it, or because water, 
when properly softened, requires ‘‘carbonating ” to make 
it palatable. The Wellingborough Local Board expressly 
state this. 

I have seen several samples of the Swadlincote and 
Ashby water supply that has been treated in this 
manner, and only one was bright. All the others had a 
dull bluish tint, in comparison with which water that 
has been softened and filtered in the ordinary way was 
strikingly brilliant. 

f a manufacturer finds water treated in a certain 
manner will answer a certain purpose, he has a perfect 
right to adopt it. But no mineral water maker would be 
permitted to sell water charged with the fumes from a 
coke fire, and call it “carbonated” water ; and it is diffi- 
cult to conceive that it is legal to treat a public supply in 
this manner. 

_ The public may rest assured that the Royal Commis- 
sioners, under the experienced guidance of Sir Edward 
Frankland, would not have recommended the lime pro- 
cess in its beautiful simplicity and perfection, and re- 
ferred to filtering out the he jitate in the terms they 
do, if it were impracticable. But there are two direc- 
tions open toimprovement. The first is, when softening 
on a large scale, to make the n lime out of the 
precipitate. I believe there is no real difficulty in this, 

and it would offer such advantages that it would pay 
very well. The second is a cheaper filter. This I claim 
to have accomplished, having now designed one, of which 

both the first cost and after working expenses will be froin 
50 to 75 per cent. less than my former type. 

Simple Tests for Efficient Softening.—Such serious mis- 

oe are made with regard to softening that 

I have been at much pains to devise some simple tests by 

which the public may protect themselves, and tell whether 

the process is being properly carried out. They are the 

following : 

1. The lime treatment only. 

2. Clear water, both when cold and boiling. 

3. No incrustation in kettles, kitchen and steam 

boilers, &c. 

The first is in accordance with the recommendations of 

the Royal Commissioners, and will exclude the sul- 

phurous fumes from coke fires and other fancies that are 

sure to arise from time to time. 

The second: Anyone can draw a glass of water and see 

whether it is clear ; and if not, can insist on being sup- 

plied with clear water. 

The third : The water may be clear, but only partly or 

not softened at all. Such water will contain chalk in sus- 








amount of coal there is wasted in the ashpits in horsing 
the steam up to its full pressure after the fires have been 


‘Filtration complicates the process.” Two Royal-Com- 


— when _ boiling, and will form incrustations in 
ettles, &. My experience, extending over 20 years, 
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is that provided water is accurately softened by the lime 
process, so that the carbonates are uniformly removed, 
the sulphates give no trouble, and incrustation is pre- 
vented with absolute certainty. I have supplied plant 
in many parts of England for softening water to prevent 
incrustation in steam boilers, I have never used any- 
thing else but the lime treatment, and never had a failure. 
It is therefore somewhat extraordinary to read in the 
report that Mr. Archbutt, in replying to the discussion, 
said ‘‘he was unable to say how much longer a boiler 
might be run between successive cleanings if softened 
water was used.” This isdubious praise for the Archbutt- 
Deeley system. I can answer for the Atkins system, that 
a boiler will run without cleaning cater, « as many 
years as the softening plant receives reasonable care and 
attention. 

Whether the inside of a kettle is clean or incrusted, is 
a useful guide to show if a town supply is accurately 
softened. Thus at Wellingborough, the proprietor of the 
leading hotel, the Hind, writes, May, 1895, that his 
kitchen boiler and kettles used to get heavily incrusted, 
but during the eight years the water had been softened, 
incrustation had ceased. 

But during the next 12 months some incrustation ap- 
p2ared in the kettle, about ;'; in. thick. This has been 
analysed with the following result : 


Carbonate of lime 
om magnesia 
Sulphate of lime 


81.45 per cent. 
fuch 
0.81 per cent. 


These figures prove that owing to one cause or another 
the softening had not been carried on quite so accurately 
as formerly. 

St. Helen’s.—After this plant had been in ma ig two 
years, I visited the town. I asked if the softening were 
successful, and was told that it was, I said, ‘‘I do not 
want to see the plant or even test the water.” I only had 
to look inside the kettle at the hotel where I stayed ; it 
is very heavily incrusted, an indisputable proof that the 
softening plant is not successful, 

A kitchen kettle that had been in use 18 months at the 
Fleece Hotel, St. Helen’s, showing the heavy incrustation 
that formed owing to imperfect softening, is in my pos- 
session, and I have had the incrustation analysed with 
the following result : 


Carbonate of lime 5 
magnesia 
me ai 


... 80.38 per cent. 
” ” Much 
Sulphate of li . 0.75 per cent. 

Thus, instead of finding about 10 per cent. of lime and 
90 per cent. of magnesia, it is the reverse. his effectu- 
ally disposes of Mr. Archbutt’s statement that the mag- 
nesia is purposely left in the water. 

Your obedient servant, 
WALTER GKO. ATKINS. 

27, Agamemnon-road, West Hamptead, London, N.W. 


WOOD AS A FUEL FOR STEAM BOILERS. 
To THE Eprtor OF ENGINEERING. 

Srr,—There is a great lack of published experimental 
data on this subject, and what there is is so arranged as 
to be practically useless. Text-books give the quantity 
of air theoretically required per pound of wood ; but they 
do not state at what rate it is possible to burn it on a 
grate of given area, or under what conditions of draught. 

They generally give its calorific value, but either they 
do not give the proportion of this which is found avail- 
able in practice ; or when they do, they omit to state the 
heating surface and grate area of the boiler tested, or the 
rate of combustion. Reference to Fig. 2, on page 428 of 
your last volume will show that without these data a 
bald statement that so much wood evaporated so much 
water is of no value, and it is impossible to compare re- 
sults obtained in one boiler with those in another of 
different proportions, except by plotting them, so that the 
comparative figures sometimes given between coal and 
wood fuel, based on isolated trials, are useless—the pro- 
portion of heating surface to coal and water used being 
probably quite different in the experiments compared. 

It appears to me that a series of experiments with wood 
and be | fuel in the same boiler might be usefully given 
by some of our professo.s as an exercise for their pupils, 
the results being plotted in some such way as in the dia- 
gram already referred to. 

The Table below gives the data which the writer con- 
siders requisite for a proper comparison of wood with 
coal under varying circumstances : 

1. Heating surface of boiler tested. 

2. Grate area of boiler tested. 

3. Conditions of draught, @.e. : 

(a) Fan draught (giving inches of water in the 
ashpit). 

(6) Chimney draught (giving height of chimney 
above grate anc its area). 

(c) Blast nozzle in chimney (stating whether using 
exhaust or live steam, position and shape 
of nozzle and vacuum* attained). 

4. Pounds of wood burned per square foot of grate per 
hour with the above conditions of draught. 

5. Pounds of coal (stating quality) burned per square 
foot per hour under precisely similar conditions. 

6. Pounds of water evaporated from and at 212 deg. 
per pound of wood at the above-named rate of combus- 
tion. 

7. Pounds of water evaporated from and at 212 deg. 
per pound of coal at the above-named rate of combustion. 

8. Pounds of water evaporated from and at 212 deg. 
per pound of coal in the same boiler when burning the 








* In addition to the above the kind of wood, its dry- 


same number of pounds of fuel per square foot of grate 
per hour as in the trials with wood. ; 
9. Conditions of draught when burning coal at this 
latter rate. 
If any of your readers can refer the writer to published 
data giving such a comparison between wood and coal 
fuel as suggested, he will be greatly obliged for the infor- 


mation. 
M.1.C.E. 








THE FATAL EXPLOSION AT GLASGOW. 
To THE EpiToR OF ENGINEERING. 

Sir,—With reference to the reports which have ap- 
peared in the papers on the above, if it were better known 
that there is another refrigerating agent that is quite as 
efficient as ammonia in refrigerating effect, whilst pos- 
sessing none of the dangerous properties of the latter, 
such an accident as the above would be rendered impos- 
sible. Ammonia, as is well known, is a blood poison, and 
— a small percentage in the air renders life insupport- 
able. 

This other refrigerating agent is carbonic acid gas, the 
chemical symbol of which is CO,; it is the gas that is 
used for making all aerated waters, has no smell, and the 
respiration of air containing even a considerable quantity 
of it leaves no deleterious effect upon the system. 

If the machines on these respective systems are properly 
designed, their refrigerating power is equal ; and whereas 
one uses a noxious material, the other has been demon- 
strated to be, comparatively speaking, absolutely harm- 
less. We venture to think, therefore, that the time has 
arrived for the universal adoption of this safer agent— 
carbonic acid gas—of which we shall be very happy to 
supply any further information. 

As regards reliability, the very large number of machines 
on the carbonic acid gas system that we have supplied is, 
we should think, ample evidence that they are in every 
way as reliable as any other system. 

We remain, yours obediently, 
J. AND E. Hay, Liwrrep. 
(BERNARD GoprreEy, Managing Director.) 
23, St. Swithin’s-lane, London, E.C., Sept. 20, 1898. 








THE BURSTING OF FLYWHEELS. 
To THE EpIToR OF ENGINEERING. 

S1r,—The letter on this subject from Mr. Archibald 
Sharp, which you publish on page 357 of your last issue, 
is a striking example of the trouble which some persons 
take to make facts support certain preconceived notions 
of theirown. Mr. Sharp appears to be deeply impressed 
with the supposed danger of cast-iron flywheels, and he 
attempts to use the accident at Messrs. Cammell’s to 
enforce his views. But in doing this he—unintentionally, 
I have no doubt—states the facts in such a way as to 
create quite a false impression as to the nature of the 
accident. 

Any one reading the first paragraph of Mr. Sharp’s 
letter, and his subsequent comments, would be led to 
believe that the flywheel at Messrs. Cammell’s failed at 
its ordinary working speed. But this was not so. What 
really happened was that the governor connections failed, 
and before steam could be shut off by hand (the engine 
driver being, I believe, not close by), the engine attained 
such a speed as to cause the bursting of the flywheel. 
Now the examples of text-book lore which Mr. Sharp 
has embodied in his second paragraph will show that, 
under the circumstances above explained, the bursting 
of the flywheel, whether made of cast iron or not, was 
almost a certainty, as the speed which such an engine 
would attain with full steam on would be far more than 
sufficient to cancel any factor of safety which the wheel 
originally possessed. I say “almost” a certainty, because 
there was, of course, a chance that something else might 
fail before the flywheel, and bring the engine to a stand. 
The fact is that the safety of a flywheel under aug- 
mented speed is purely a question of the factor of safety 
originally allowed. If this factor is 4, then it will be can- 
celled by doubling the speed ; if it is 9 then it will cease 
to exist when the speed is increased three-fold, and so on ; 
and this is true whether the flywheel be made of cast iron, 
wrought iron, steel, or any other material whatever. 

I am quite willing to admit that a steel-built wheel may 
be safer than a cast-iron wheel running at the same speed ; 
but so far as my experience goes, the steel-built wheels so 
far made have been adopted to allow of higher speeds 
being attained, and not to secure higher factors of safety 
than are possessed by well designed cast-iron wheels run 
under normal conditions. 
Considering the tens of thousands of cast-iron flywheels 
in use the number of accidents from their failure is ex- 
tremely small, and such as have occurred have been almost 
always traceable to faulty design or to the occurrence of 
some other accident with whick the material of the fly- 
wheel had nothing to do. Altogether Mr. Sharp’s whole- 
sale condemnation of cast iron as a material for flywheels 
most certainly does not appear to be justified. 
Yours truly, 

Common SENSE. 








THE WELLINGBOROUGH ACCIDENT. 
To THE Eprror oF ENGINEERING. 

Srr,—As a passenger in the train wrecked at Welling- 
borough, may I make one or two remarks in reference to 
your article of the 16th inst. ? ’ 
Whatever may have been the influence of applying the 
brake in derailing the train, this much at least is certain : 
that the brake was applied not for a second only, but fora 
sufficiently long time to reduce the speed of the train ver 
much before we left the lines. I was in the third coac 
from the front, and did not feel the brake until at least a 


strongly that I knew something was wrong, and present], 
its power was intensified (presumably by the application 
of a guard’s brake). We were perhaps travelling at the rate 
of 30 or 40 miles an hour when we actually left the rails, and 
too much praise cannot be given to the cool-headed driver 
who thus saved the lives of scores of persons. Had we 
left the metals at the initial speed of travelling, few, if 
any, of the passengers would be walking about to-day. 

agree with you that the application of the brake was 
in no way answerable for the derailing of the train, but in 
discussing the same it is well to keep the facts of the case 
in view, viz , that the brake was applied about as hard as 
it could be. 

Yours truly, 
Hvueu Leaner. 
41, Streatham Hill, S.W., September 20, 1898. 


To THE EpiTor oF ENGINEERING. 

Srr,—In reference to your remarks on the cause of the 
lamentable accident at Wellingborough, I note that you 
suggest that all hand trucks, used at the stations, should 
be provided with brakes which are always in action until 
forcibly removed. While this is, no doubt, a good sug. 
gestion, and a very necessary precaution under existing 
conditions, would it not be a simpler and more effective 
remedy to have all station platforms provided with a narrow 
and slightly raised curb extending the full length? The 
numerous eases of passengers slipping between the plat- 





form and the train, when the former is in a greasy state, 
have frequently suggested to me the necessity for some 
such arrangement; and the Wellingborough accident 


shows that, for other reasons, it is still more imperative, 
I am not aware of any serious objection to the use of such 
an arrangement; but, if there is any, perhaps some of 
your readers may point it out. 
Yours, &e., 
JAMES D. MACKINNON. 
Central Chambers, 93, Hope-street, Glasgow, 
September 21, 1898. 








Surpsurtpinc AT Hutt.—Earle’s Shipbuilding and 
Engineering Company, Limited, has recently received 
an order from Messrs. Wilson, Sons, and Co. for two 
steamers of 1200 tons each for the Baltic trade. They 
have also secured an order for a cargo and passenger 
steamer for the Empresa Nacional, of Lisbon. 





CATALOGUES.—We have received from the Faraday 
House, 8 and 10, Charing Cross-road, London, W.C., a 
copy of the scale of fees charged for work done in the 
Standardising and Testing Department of the Institu- 
tion.—The | ception tein lectric Motor Company, 
Limited, of 101, Southwark-street, London, 8.E., have 
sent us a copy of their new catalogue of alternate current 
electric motors, which are supplied in sizes from half 
brake horse-power upwards. 





Hanpurc.—The number of steamers which entered the 
port of Hamburg in the first eight months of this year 
was 5486. The number of steamers which cleared 
from the port in the same period was 5490. The number 
of sailing ships which entered the port in the first eight 
months of this year was 2996; the number of sailing 
ships which cleared from the port in the same period was 

3. The aggregate burthen of the steamers and sailing 
ships which entered the port in the first eight months of 
this year was 4,911,700 tons. The aggregate burthen of 
the steamers and sailing ships which cleared from the 
port in the first eight months of this year was 4,909,592 
tons. 

A Gravine Dock ror THE TynE.—Sir A. Noble and 
Colonel Watts, representing Sir W. G. Armstrong, 
Whitworth, and Co., Limited, had an interview on Mon- 
day with the Docks Committee of the River Tyne Com- 
missioners, for the purpose of urging the necessity for a 
graving dock on the Tyne capable of accommodating the 
largest line-of-battle ships, cruisers, and ocean-going 
passenger liners. Sir Andrew Noble said he considered 
that the ving dock should have an entrance of 85 ft. 
width and be 600 ft. to 700 ft. long, with a depth of at 
least 28 ft. of water at ordinary spring tides. He sug- 
gested that if the Commissioners would take up the work, 
the Lords of the Admiralty — be willing to dosome- 
thing to help the scheme; and he said the Elswick Com- 
pany would be glad to make some arrangement with the 
Commissioners as to payment or to give a guarantee as to 
the amount of work to iG provided by promising at least 
5000/. per annum for the use of the dock. 


Nort British Rattway.—The net revenue of the 
North British Railway for the six months ending July 31 
this year was 984,430/., as compared with 958,740/. in the 
corresponding six months of 1897, and 933,517/. in the 
corresponding six months of 1896. This is satisfactory so 
far as it goes, but the dividend upon the deferred ordinary 
stock was reduced by the fact that the convertible . 
ference stock, 1897, now ranks for dividend, and absor ved 
33,592. in the six months ending July 31, 1898. The 
North British Railway has gradually become a first-class 
undertaking, the expenditure made on capital account 
to July 31 having been carried to 56,963,791/. All the 
preference stocks are receiving their full dividends, and 
the preferred ordinary stock is getting its 3 per cent.; 
it is the deferred ordinary stock which nearly goes to the 
wall, and the amount of this stock is no less than 
9,163,8567. The whole distribution made upon it for the 
12 months ending July 31, 1898, will be 12. per cent. and 
no more. The principal new work which the North 
British Railway Company has had in hand of late has 
been the enlargement of the hitherto dingy Waverley 








ness, &c., should be noted, 


second after we had struck the truck. I then felt it so 
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THE LONGSDON GAS_ ENGINE. 


CONSTRUCTED BY MESSRS. A. AND 


Fic. 


On the present page, in Fig. 1, we illustrate a gas 
engine constructed by Messrs. A. and W. Longsdon, 
of the Waterloo Iron Works, Poole. The general 
design of the engine is well shown by the illustration, 
a good feature being that there are no flanges or lugs 
about the body of the cylinder. Special attention has 
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been paid to accessibility and facility in taking the 
engine apart for examination or repairs. The valves 
are grouped together in one box, which has a water- 
jacket in conjunction with that of the cylinder. The 
arrangement is shown by the section illustrated in 
Fig. 2, in which A is the gas inlet valve, the air 
supply opening being shown at B, C is the admission 





valve to the cylinder, and D is the exhaust valve. 


W. LONGSDON, ENGINEERS, POOLE. 





The seating of the inlet valve is cast in one with the 
cover FE; this admits of the valves C and D being 
easily removed. The valves A and D are actuated by 
levers, these levers being operated by means of cams 
fixed on a horizontal shaft carried in the bed of the 
engine and worked by skew gear from the crankshaft, 
as shown in Fig. 1. These engines develop on the 
brake three and a half times the nominal horse-power. 
A considerable number have been constructed at the 
Poole works. 








INDUSTRIAL NOTES. 

THE report of the Labour Department on the state 
of employment during the past month is based on 2343 
returns, of which 1655 were from employers, 550 from 
trade unions, and 138 from other sources. The state 
of employment was, at the date of the report, still 
affected by the South Wales coal dispute, so that the 
figures cannot be quite said to be normal. Apart from 




















| g o8 Percentages of 
ia | ws Unemployed. 
a | o@ 
Percentage of | > | es — . 
SE og | sf. Se dl ee 
Members. Be \4sg| 3 /% 8 
B/¢82! 8 | Ssins 
| g 5 - os : So |" & 
(e™|B82°) 2 | 9<| << 
Eacae an Nes 
Under 1 percent. .. ..| 29 | 164,654 | 35.3 | 34.7 | 29.5 
land under2 percent. ..| 20 | 40,819) 88 | 9.5 | 11.5 
es a ‘| 19 | 81,468} 68 | 114 | 7.6 
Sy ey a 22 | 161,355 | 34.6 | 36.4 | 22.9 
Baka ; "| 9 | 44,827] 9.6 | 3.5 | 3038 
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this, employment was generally good, but there was 
a slight falling off in the shipbuilding and the printing 
trades. In the 117 trade unions making returns there 
was an aggregate of 466,025 members, of whom 12,819, 


or 2.8 per cent., were reported as unemployed, com- 


pared with 2.6 per cent. in the previous month, and 
3.5 per cent. a year ago, with fewer unions and fewer 
members. The chart line for the year shows nearly a 
dead level for the last three months with a very slight 


upward tendency. ‘The classified Table in the pre- 
ceding column gives a fuller idea of the state of employ- 
ment and its tendency at the dates mentioned. There 
are some variations in the figures, but on the whole 
they look well. The proportions rather indicate 
steadiness in trade; certainly they cannot be said to 
favour the notion of any decline. 





The state of employment in the various industries 
continues to be favourable, more favourable now that 
the South Wales coal dispute is ended. The whole 
mining industry of the country was affected by that 
dispute as regards the number of unemployed. But 
taking the districts not affected, the state of employ- 
ment was better than a year ago. Excluding South 
Wales and Monmouth, at 1142 pits employing 373,441 
persons, the time worked on the average per week in 
the month was 5.19 days per week, as compared with 
4.83 days per week a year ago. In the ironstone 
mining industry employment was good, better than a 
year ago. At mines and workings employing 17,296 
persons, the average time put in was 5.76 days per 
week, as compared with 5.65 days a year ago. The 
steady industry of these workers is very remarkable, 
and deserves to be noted. 

Returns relating to the pig-iron industry show up 
curiously. At the works of 109 ironmasters, 339 fur- 
naces were in blast, three less than a month ago, and 
seven less than a year ago. The estimated number 
employed was 22,427, or only 42 less than a month ago, 
and 303 fewer than a year ago. But if the districts 
affected by the South Wales coal dispute are excluded, 
four more furnaces were in blast, and 1265 more 
persons were employed than a year ago. 

Employment in the iron and steel industries has im- 
proved slightly, but is not ~~ to be so good as a 
year ago. At the works of 214 employers making 
returns 77,549 persons were employed, or 150 more 
than a month ago, but 610 fewer than a year ago. The 
average shifts were 5.46 per week ; a month ago 5.48 ; 
a year ago 5.54. But the heat may have affected the 
total. Employment in the tinplate trade improved in 
the month, but was worse than a’year ago. The number 
of mills at work was 270, giving employment to 
14,428, or about 1000 more than a month ago, but 
nearly 1000 less than a year ago. However, the coal 
dispute is responsible for much in this trade. 





Employment in the engineering industries and in 
the metal trades has continued steady, with a slight 
improvement. The proportion of unemployed members 
was 3 per cent., as compared with 3.3 a month ago, 
and 4.2 per cent, a year ago, excluding the engineers 
and others engaged in the dispute. In the ship- 
building trades employment is reported to be less 
brisk, though generally good. The proportion of 
unemployed is given as 4.2 per cent. as compared 
with 3.3 per cent. in the two previous months, and 
6.3 per cent. a year ago. On this matter a word is 
said in the monthly report of the Boilermakers further 


on. 

The building trades continue to be exceptionally 
busy in some branches, notably in the plastering 
branch. Competent men cannot be obtained, and 
incompetent men are able to claim almost what they 
like. The proportion of unemployed was only 0.9 
per cent. as compared with 1 per cent. a month ago, 
and 1.2 per cent. a year ago. The furnishing trades 
are not quite sv busy in some branches, the propor- 
tion of unemployed being 1.9 per cent., as compared 
with 1.6 a month ago, and 1.7 percent. a year ago. 

Employment inthe printing, paper-making, and glass 
trades has not been quite so g In the leather 
trades it has slightly improved. The boot and shoe 
trades are quiet; the tailoring trades, moderate to 
dull, 





There were 44 fresh trade disputes in the month, 
involving 10,457 workpeople, as compared with 33 
involving 8753 workers in the previous month, and 60 
affecting 15,269 workers in the same month a year ago. 
Of the total, 13 disputes took place in the textile trades ; 
nine in the building trades; nine in Oy eee re 
engineering, and metal trades ; seven in the mining 
and quarrying industries, and six in other branches 
of sadeates. ifty-three old and new disputes were 
reported to have been settled, affecting 115,039 work- 
people; of these 20 involving 4878 persons were 
settled in favour of the workers ; 14 involving 103,953 
in favour of employers; the remaining 19 affecting 


—— | 6208 were settled by compromise. The total time 


lost in the month owing to disputes amounted to 
2,594,000 working days. In the year the total time 
lost has been 14,500, days. But in this computa- 
tion is included the engineering dispute in the early 
rt of the year, and the recent coal dispute in South 
ales. 

The changes in the rates of wages affected about 
188,400 workpeople, of which total 187,600 received 
advances in wages, while only about 800 sustained de- 





creases. The increases were mostly in the mining in- 
dustry, 176,606 having obtained advances in wages 
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in various localities. The net result was equal to 
about Is. 37d. per head in the weekly wages of all 
those affected. Changes affecting 2600 were preceded 
by disputes causing a stoppage of work, in addition 
to the dispute. affecting some 100,000 Welsh miners 
whose wages have been advanced 5 percent. Changes 
affecting 1800 workpeople were settled by conciliation 
or arbitration without strikes. The other changes, 
affecting some 84,000 persons, were settled by direct 
negotiation between the parties concerned or their 
representatives. On the whole the results have been 
favourable to the workpeople, the decreases being 
out of all proportion to the increases, while the net 
result has been considerable in amount. 





The current report of the Boilermakers and Iron 
Shipbuilders states that trade is still brisk—in a 
healthy condition in all the shipbuilding centres. 
There is also plenty of work in the boiler shops. 
The report a : ‘Our members are well employed, 
and it is to be hoped that they will take advantage of 
the good trade in their midst by remaining steadfast 
at their employment and not lose any unnecessary 
time.” This hint is all the more necessary by reason 
of the fact that the list of unemployed members has 
increased, both under the head of members signing 
the vacant book and those on home donation ; in the 
former case by 85, and in the latter case by 415. The 
Council say: ‘‘We cannot understand so many 
members being on the funds and trade so good all over 
the country.” This explains why it is that in the 
Labour Gazette it is stated that trade was scarcely so 
brisk. It would seem that the men’s energies had 
slackened, not that trade had fallen off. The total 
number on the funds was 3672, last month 3187, 
increase 485. There was a decrease on superannua- 
tion of 22, and an increase on sick benefit of seven. 
The expenses for the month were 3742/. 6s. 1d., the 
increase of members was 242. The levy of 3d. for the 
South Wales miners was carried by a majority of 
28,033, and a cheque for 450/. was sent to the dis- 
tressed trades. ‘The report notifies an advance in 
wages of ls. per week to platers, riveters, and holders 
up at Messrs. Burrell and Sons, Thetford, and of 
another ls, at the commencement of the new year 
1899. Also of an advance of 2s. per week by Messrs. 
Mather and Platt, and 5 per cent. advance on all 
piece rates. The letter in which this is announced is 
given in full in the report. The members have voted 
for increasing the reserve fund by 40,000/., which is 
to be invested. This will insure members superannua- 
tion benefit and sick benefit in case of any unusual 
call on account of a great labour dispute. The vote is 
therefore most commendable. 





Reports from the Lancashire districts indicate that 
the engineering and allied branches of trade continue 
to be well employed, the activity recently reported 
being fully maintained. All branches of the machine- 
tool trade, both in the light and heavier departments, 
are exceedingly busy; stationary and locomotive en- 
gine builders are very full of work, and the boiler- 
making branch is exceptionally busy. Some sections 
of the textile-making machinery are not quite so well 
employed as they were, but they had an exceptionally 
busy time for a long period. The reports sent in to 
the Labour Department show that in the Manchester 
district, in branches having 21,362 members, 715, or 
3.3 per cent., were unemployed. Some branches of 
the engineering trades are described as busy, others 
moderate, and in the outlying districts of Manchester 
they vary somewhat. On the whole, however, the 
reports are exceedingly favourable. In the Oldham 
district 200 engineers are still reported to be unem- 
ployed as a result of the recent dispute. But reports 
say that trade is good in most branches, except the 
cycle trade. In the Bolton district employment was 
good, but with a slight decrease in overtime. But 98 
members, or 4.1 per cent., of the total members of the 
engineers’ branches were still out of work. In the 
Blackburn, Burnley, and Preston districts employ- 
ment was good, in some cases overtime was being 
worked. Generally in the Liverpool district trade 
was good in the engineering and shipbuilding branches, 
At Wigan employment was regular. Altogether the 
position is good, and the outlook excellent. In the 
iron trades the tone of tie market was good and 
healthy, prices showing an upward tendency. Large 
orders have been placed for pig iron, chiefly of forge 
qualities for local users. In the finished branches 
local makers are so well sold that they are practically 
out of the market. In the steel trade the activity is 
so great that quotations for early delivery are not 
easily obtainable. So far the prospects are most en- 
couraging in all that concerns the production and use 
of iron and steel. 





Trade in the Wolverhampton district maintains 
& firm position, and the -prospects are that future 
business will be on an increased scale. Satisfac- 


tory: inquiries are reported for various kinds of 
material, _and with cooler weather the mills and 
forges will be able to increase the output and 





clear off the arrears that have accumulated in the 
books. Prices have been very firm for both crude and 
finished iron of all classes and qualities, with the ex- 
ception of common sheets. The home demand has 
continued good, and merchants are offering to renew 
acceptable to makers. A fair amount of foreign busi- 
tralia for bars, galvanised iron, and hoops. There has 
been a fair demand for best bars and good orders have 
been given out for common bars, angles, and tank 
plates. The demand for hoops has been fair, and 
there has been more buying of common sheets for 
working up and galvanising purposes. Tube-strip 
has been in heavy demand, and good orders have been 
placed for stamping sheets and rods. The demand for 
steel of all classes is urgent and higher prices are asked 
for prompt deliveries. But it is expected that the 
close of the Welsh coal dispute will arrest prices. 
Employment has been good in the engineering and 
allied trades, including the ironmoulders, boiler, bridge, 
girder, and tank makers, all branches in fact, except 
cyclemaking, which industry is slack. 





The state of trade in the Birmingham district gene- 
rally has been good. The output at the mills and 
forges was somewhat decreased by the great heat ; but 
when the heat subsided the output increased. The 
business done on Change had increased in conse- 
quence. Finished iron is in more request for export 
purposes. The steel trade has improved to some 
extent, the prices being firmer. Marked bars have 
been firm at full list prices, and unmarked bars have 
shown an upward tendency. The general condition of 
trade in the district has been good. In union branches 
with 21,342 members, only 410, or 1.9 per cent., were 
unemployed. But employment in the engineering 
trades is but moderate; toolmakers and machinists have 
been moderately employed ; smiths and strikers fully 
employed. In Coventry and West Bromwich employ- 
ment has been good, in Redditch only moderate. 





The Engineers are appealing for pecuniary assist- 
ance for the late general secretary, Mr. John Ander- 
son. The appeal is mostly to the members of the En- 
gineers’ Society, of which he was general secretary 
for 44 years and for 10 years district secretary at Man- 
chester. It would look better from every point of 
view if the council were empowered to grant him an 
annuity. When working men clamour for old-age 
pensions it would be well if they were to set an 
example by providing for their own officials whose 
lives ath been spent in their service. 





The tramway strike in North London seems to be 
a foolish affair—it was for the re-instatement of two 
men who were discharged. The real point at issue is 
the reasons for dismissal. If the men were actually 
victimised for doing their duty to the union, then the 
company is wrong, for the law gives the right of com- 
bination, and to interfere with it is contrary to law. 
On the other hand, the company,alleges that the men 
were guilty of misconduct. Th 80. the company was right 
indischargingthem. ‘Trade unionists cannot blow hot 
and cold. If they have a right to object to work with 
a man, the employer has a right to object to employ 
any man. The question is of another kind, really—the 
conduct of the employé—and in this respect the em- 
ployer has the undoubted right of priority. 

The question of victimising is also to the front in 
connection with the railway companies. In some cases 
the question is as to whether the man can be allowed 
to leave his work on society or other private business 
to the disadvantage of the company. Surely the com- 
pany must be allowed a voiceinthe matter. Thecalls 
upon a delegate are often numerous, not unfrequently 
sudden, and he can scarcely expect to be able to leave 
work at all hours upon short or even no notice. 





One of the singular facts in @onnection with the 
labour movement of recent years is that the more 
conservative unions seem to be trending towards 
socialism. This is the case with the Engineers and 
the London Society of Compositors ; now the printers 
and stationers’ warehousemen, &c., are being called 
upon to form a socialist group. Whether this is evo- 
lution or a passing phantasy we do not know, but the 
fact remains, and it is a curious one. Some of the 
old radical trades seem going in an opposite direction. 





A somewhat curious result has followed the applica- 
tion for an advance in wages by the Miners’ National 
Federation. The original demand was for a 10 per 
per cent. advance. The coalowners offered 24 per 
cent. advance. As they would go no further the 
offer was referred to the men. The men refused the 
offer, and another conference followed. At the latter, 
held last week, the coalowners offered to refer the 
matter to a Conciliation Board, to be formed forth- 
with, and that for two years and three months from 
October 1 the rates should not be below 30 per cent. 
above the rate of 1888, nor exceed 45 per cent. 





above that rate, and that the intermediate rates should 


expiring orders freely, only that former terms are not | 


ness is also reported, with better inquiries from Aus- | i 


be determined by the Conciliation Board. Ina sense 
this will give a minimum rate. But why select the 
year 1888? This was the error in South Wales, the 
ear in that case being.1879. Exceptional years are 
for both ; an average of, say, five years, the period 

to be selected, would be better. But the matter is 
again referred to the men, replies to be in by the 29th 


nst. 

The Welsh miners are gravitating towards the 
Federation. If they can get 20,000 bond fide members 
the Federation will accept them. The leaders, as well 
as the men, are still in the wilderness. The Fede- 
ration can only help them on the lines of self-help ; on 
such lines they can help themselves. But they believe 
in a federation of weak trades, forgetful of the fact 
that a chain is only equal in strength to its weakest 
link. That failing the chain breaks. 

The Durham miners have decided to withdraw from 
the National Union—then the Federation will be 
supreme. The Durham men have been vacillating 
for some time—they will and they won’t. But they 
don’t see the end. 

The Fifeshire coalminers have accepted the coal- 
owners’ offer of 5 per cent. advance by 3709 to 2408 
votes; majority for, 1301. The assent of the men was 
thereupon sent in to the employers, and the strike 
notices were withdrawn. 








ON THE ACTION OF METALLOIDS ON 
CAST IRON.* 
By Guy R. Jounson, Embreville, Tennessee. 
(Concluded from page 373.) 


Manganese.—Like sulphur, manganese has a strong 
tendency to convert graphitic carbon into combined 


carbon. Although it possesses the quality of enabling 
the iron to take up more carbon, as per the following 
analyses : 
Embreville Embreville 
‘*Malleable ‘‘High Manga- 
as Tron.” nese Iron.’ 
Silicon ove 1.13 1.21 
Sulphur ... ie 0.019 0.011 
Phosphorus 0.185 0.185 
Manganese , 0.81 3.61 
Graphite carbon 3.32 3.47 
Combined carbon 0.80 0.97 
Total carbon 4.12 4.44 


as a general rule, it may be stated that the more man- 
ganese an iron contains, the more carbon it will carry. 

Of course, being a ‘‘ hardener,” the ordinary foundry- 
man does not like an iron containing much manganese, 
and the average pig produced in the United States con- 
tains from 0.50 to 0.75, so that not much attention is paid 
to this element—not as much as there should be, for, 
owing to its affinity for sulphur it serves, in melting in the 
——. to carry off much of this element, which would 
otherwise combine with the iron; and it is well known tu 
some foundrymen that a cupola iron loses its manganese 
by combination_with oaidion, the sulphide passing off 
with the slag. Furthermore, the best ‘‘softeners” ever 
made, some of the Scotch brands, habitually run over 
1 per cent., and this fact in itself is a sound reason for 
using higher manganese. 

_ The presence of manganese is desirable in low silicon 
iron for making chilled castings, or castings —— to 
be hard and strong, up to 1 per cent. or over. An illus- 
tration of this hardening effect was recently had at the 
Embreville furnace. A customer desiring a malleable 
iron containing over 2 per cent. manganese, it was 
accordingly made, but while the iron was by fracture a 
No. 1 and No. 2, with silicon contents from 1.50 to 2 per 
cent., yet the chill pieces, cast for the laboratory, were 
so hard, unless special attention was paid to as 
them slowly, that they could not be drilled, althoug 

nothing in the analysis indicates it. 


Analysis of Iron. 
Per Cent. 
Silicon ... sce ee 
Sulphur... 0.012 
Phosphorus 0.177 
Manganese 2.57 
Fracture No. 1 


To further test this the writer had some pieces pre- 
pared and sent to Professor H. M. Howe, the eminent 
metallurgist. His report: 

Hardness of Specimens Nos. 10, 11, 12, 16, 17, and 18. 


Four measurements on each of six scratches, or, in all, 24 
measurements on each specimen. 

















2ee. 
Specimen No. sf Razor. | lL. | 10. | 12, 16. | 17. 18. 
Hardness, max...! 1.40 | 2.49 |8.51 (2.95 (3.18 | 3.68 | 4.75 
Width of f Min...| 1.08 1.41 | 1.54 {2.03 | 2.17 | 213 | 2.62 
scratch | Aver. | 1.233 | 1.84 | 2.343 | 2.400 2.700 | 2.865 3 580 
j | | 

No. Silicon. ae. 

10. Cast 1321 1.44 3.68 Chilled at red heat. 

2. ». ie 1.44 3.68 iy lue heat. 

12. 1321 1.44 3.68 Unchilled. 

16. ,, 1885 1.44 0.88 Chilled at red heat. 

17, oy 1886 1.44 0.88 »____ blue heat. 

18 ,, 18385 1.44 0. Unchilled. 


Of course, any engineer is familiar with Hadfield’s 
manganese steel and its wonderful qualities. 








* Read before the Iron and Steel Institute, Stockholm 
Meeting. 
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TARLR V.—Embreville Iron. 


Transverse strength. Silicon, sulphur, phosphorus constant. 
Carbons variable. 





Analysis Test Bars. 


| Physical Tests. 
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TasLe VI.—Embreville Iron. 
Transverse strength. Silicon, sulphur, carbons constant. 
Phosphorus variable. 
Analysis Test Bars. Physical Tests. 
eee 
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TasLE VII.—Embreville Iron. 


Transverse strength. Phosphorus, sulphur, carbons constant. 
Silicon variable. 





Analysis Test Bars. Physical Tests. 
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TABLE VIII.—Embreville Iron. 


Transverse strength. Silicon, phosphorus, carbons constant. 
Sulphur variabie. : 


| Physical Tests. 





Analysis Test Bars. 
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To eum up, . If ordinary soft, .i.c.,.grey castings are 
wanted, use graphitic iron, low-in sulphur. and mah- 
ganese, but reasoriably high, say from 0.75 to 1 per cent., 
in phosphorus, 

_ a strong machinery casting is wanted, use an iron of 

ose No. 3 to grey forge fracture, silicon from 0.80 to 1.50 
pet cent., sulphur from 0.03 to 0.05 per cent., phosphorus 

rom 0.35 to 0.50 per cent. 

For hydraulic cylinders, &c., use the same composition 
- site but let the sulphur run from 0.075 to 0.110 per 
‘ — chilled wheels the iron should analyse about as 

aon : Silicon, tea 3 per cent.; sulphur, 0.02 to 0.04 

a‘ -; Man g: 

Nov or close Rane per cent.; fracture preferably 
«In this connection it ought to be stated that while 


Table IX.—Embreville Iron. 


Drop tests, Phosphorus, sulphur, carbons constant. 
Silicon variable. 


Physical Tests. 

















i Analysis Test Bars. 

S Fee varie ee. 

2 : | 

§ | @-: 

3 ee é (Se , | 86 

Fl. § | g 2/8 Grin gs Number of 
#|§!1a os | & |S2 _ after 3 Blows. 
£8) & | 8 | F/E8 melting) on 8 

eimai 5S | Se & 190 880 

nn am | A 5 |o | 2 

| in. 

1 |0.53| 0.068 | 0.181 |2.94/0.83) Grey 1x1x15 8 

2 /1.01) 0.077 | 0.183 3.07/0.78; ,, |1x1x15 10 

3 |1.55 | 0.068 | 0.185 2.94/0.83 9 |Lx1x15 8 

4 |2 03, 0.073 | 0.179 3.01)/0.80 2» 1x1x15 3 
5 |3.11| 0.074 | 0.180 3.10|0.77 ee 1x1x15|Broke first blow. 

| } 





For drop test : 1.016 1b. hammer dropped perpendicularly. First 
blow at 12 in. ; each succeeding 1 in. more than preceding. 
TaBLE X.—Embreville Iron. 


Drop tests. Silicon, sulphur, carbons constant. 
Phosphorus variable. 





Analysis Test Bars. | Physical Tests. 
























































|) we! SRR PB FS SE SI i emene a Fahd 
7 | ‘ 
S| ; ny | , 3 , S 
Z| F 3 S| 2°88 Grain Size Bars (3 3 
e| § 2 /,8| 2 | 52 Atte 12-In, [28 
=| 2 | = |82| 8 Ba | Melting. | Centres. E3 
a|as|a@s|e"!| 6 {oO | A 
| in | 
1} 1.01 | 0.075 | 0.150! 2.93 | 0.82} Grey |1x1%x 15/11 
2| 1.08 | 0.076 | 0.208 | 2.89 | 0.88 at 1x 1x 15| 10 
3} 1.11 | 0.083 | 0.303 | 3.02 | 0.75 Close grey|1 x 1x15! 8 
4} 1.02 | 0078 | 0.412 | 2.91 | 0.85 fa 1x1x15| 8 
5) 1.07 ‘sic | 0.517 | 2.80 0.88 |Lightgrey)} 1x 1x15) 1 
} } } | | | 
TaBLE XI.—Embreville Iron. 
Drop tests. Silicon, phosphorus, carbons constant. 
Sulphur variable. 
: Analysis Test Bars. | Physical Tests. 
& | 
3 a comeeenenenesioceneanens 
E | Pee. 3 
A . ° rT) ® > P 
Z| = | B } 2 | es Grain Size Bars 5 
$| 9 a as 6 | 2a After 12-In. 2e 
=| 2 | ge | 3 | BS | Melting. | Centres. 55 
a| a | aia! & hg A 
| in. 
1.19 | 0.072 0.197 | 3.07 | 0.80 Grey 1x1x 15) 10 
2) 1.23 |? 141 0.202 | 2.96 | 0.77 és 1x1x15| 8 
3} 1.26 | 0.172 | 0.207 | 3.09 | 0.82 |Close grey}1x1x15| 8 
| 
TABLE XII.—Embreville Iron. 
Chilling test. Phosphorus, sulphur, carbons constant. 
Silicon variable. 
S Analysis. | Physical Tests. 
4 pees eae PEO SD, Pee Se ad ES en es 
3 
+ sr Sul- Phos- | Chilling ‘hi 
3 Silicon. phur. | phorus. Piece. | Depth of Chill. 
in. 
1 1.76 0.067 | 0.179 | 1 x 2 x 20 Close but no chill. 
2 1.55 0.068 | 0.185 | 1 x 2 x 20 Perceptibleat edge. 
3 1.27 0.070 | 0.178 | 1 x 2 x 20 |} in. thick. 
4 | 1.05 0.069 | 0.181 |1x2x20} ,, 
5 0.88 | 0.065 | 0.188 |1x2x20'18  ,, 
6 | 0.31 0.070 | 0.179 | 1 x 2 x 20 |Entirely chilled. 
| 











The chilling strip placed at the bottom. The bar chilled for 
20 in. along the 1-in. face. Chill noted is the average of the bar. 
Analyses are from chilled pieces. Unchilled bars of above section 
are all grey. 


TasLe XIII.—Embreville Iron. 


Chilling test. Phosphorus, sulphur constant. Silicon, 
carbons variable. 

















Analysis. | Physical Tests. 
— at ; Kass Spite 
oda ies | Grain Un- Depth 
Sili- | Sul- | Phos- | ‘chilled’ | Size Bare. | _ of 
ee ee | a Chill. 
in. in. 
I *| 1,27-| 0.070 | . 0.178 Grey ;1x 2x 20 
2 | 1.20 | 0.066| 0.175 |Open as No. 1/1 x 2 x 20 
3 | 0.88 | 0.065 0.183 | Grey | 1x 2 x 20 ; 
4 | 0.92 | 0.072| 0.182°|Open as No.1) 1 x 2 x 20 
5 0.86 | 0.067 | 0.177 | “4 » F1xX2x 
6 1.05 | 0.069; 0.181 | Grey: |} 1 x 2x 20 
7- |°1.09 | 0.074 | -0.176" |\Open as No. 1) 1x 2x 20 





silicon seems to be the governing element in chill iron 
(see Tables XII. and Xv. ), at the same time phosphorus 
has its effect, as beforé noted, in changing graphitic 
carbon to combined carbon. ; 

The difference, howéver,' between the chill fracture of 
a low phosphorus iron and; that of the same silicon high 

hosphorus iron is quite striking. In the low phosphorus 
iron the white or chilled part extends down into the grey 
portion of the castings like fingers, while in the hig 
phosphorus iron the line hetween the chilled and grey 
parts is markedly straight (see Table XIV.). It is this 
interlacing that renders the low phosphorus iron so much 
more valuable for making car wheels, chilled rolls, &c. 

One word ere the close of this paper on the subject of 








test-bars. ‘The controversy over the shape, size, and 





Table XIV.—Embreville Iron. 


Chilling test. Silicon, sulphur, carbons constant 
Phosphorus variable. 





Analysis. Physical Tests. 
Series. | “Aluimarrisy oe eres 
Number | Phos"! Grain | Depth 
Silicon. Sulphur horus Unchilled| Size Bar. | of , 
*| Castings. | Chill. 
| | in. | in 
1 1.05 0.069 | 0.181 Grey (1x2 x 20 ; 
2 1.07 | 0.063 | 0.875 2 1x 2+ 20 
' ‘ | 





~ No. 1 has chill extending into grey by fibres. No. 2, white and 
grey sharply separated. 

TABLE XV.—Embreville Iron. 
Effect of cupola melting on the silicon, sulphur, and phosphorus- 





Analysis before Melting. | 





! 
| 
} 
| 
| 




















. 2 | Analysis after Melting. 
ae : 

| Zi | 8 | % 
2| 8 Phos-| & | Phos- 
g 8 ‘Siliccn. Sulphur’ phorus. E reana Sulphur phorus. 
1) 383 186 | 0.012 | 0.1899 | 2 | 169 | 0.063 | 0.185 
2} 384; 1.86 | 0.016 | 0.187 | 2 | 1.61 | 0.051 | 0.191 
3| 633 1.79 | 0.011 | 0134 | 23) 1.68 | 0.072 | 0138 
4 717| 1.83 | 0.040 | 0.191 | 3 | 1.70 | 0.082] 0.188 
5) 541) 1.74 | 9.048 | 0.175 |G. F.| 1.55 | 0.091 | 0.171 
6| 755 2.25 | 0.024 | 0.164 | 1-2 | 208 | 0.063 | 0.164 
7| 332, 2.80 | 0.014 0.164 | 1 | 258 | 0.051 | 0.169 
8| 328, 2.29 | 0.011 | 0.130} 1 | 205 | 0.062 | 0.126 
9| 802; 4.31 | 0.035 | 0.348 |S. M.| 4.11 | 0.078 | 0.353 
10} 801) 3.39 | 0.027 | 0.334 |S.M.| 3.23 | 0.058 | 0.382 
11| 485) 0.54 | 0.028 0.145 | M. | 0.42 | 0065 | 0.149 
12| 668} 0.47 | 0.032 | 0.191 | M. | 0.80 | 0.080 | 0.187 
13| 314! 0.91 | 0.069 0152 /G.F.| 0.78 | 0.099 | 0.141 
14| 369] 0.79 | 0.016 0.235 | 3-2 | 0.57 | 0.072 | 0.240 
lo 739| 0.75 | 0.027 | 0.221 | 3 | 0.64 | 0.067 | 6.219 








Cupola, 23 in. inside diameter; 12-in. bed to tuyeres; 7-ft. 
tuyeres to charging door. Analysis before melting taken from 
furnace test-pieces, which agree closely with random analysis 
from cast (see Table XVII.). General results: Silicon, decrease 
10 to 20 points ; sulphur, increase 0.03 to 0.05 ; phosphorus, un- 


changed. a : 
TaBLE X VI.—Embreville Iron. 
Varying combinations in the same fracture and face. 























A | | 
Series | Cast | qo: Phos- | Frac- 
Number|Number| Silicon. Satphae phorus.) ture. Face. 
1 278 | 0.55 | 0.109 | 0.211  @. F. |Deeply pitted. 
2 50 2.86 | 0.183 | 0.384 |G. F. | ii 
3 313 0.62 | 0.140 | 0.160 |G. F. “a 
4 54 2.39 | 0.108 | 0.249 |G. F. | i 
5 | 745 | 0.88 | 0.023 | 0.217 |G. F. Smooth. 
6 366 | 1.22 | 0.016 | 0.243 |G. F. | i 
7 732 | 1.29 | 0.021 | 0.239 | 3-F. if 
8 523 | 2.98 | 0.071 | 0.167 | 3F. ‘Deeply pitted. 
9 364 | 1.36 | 0.012 | 0.347 | 3F. ‘Smooth pitted 
10 821 | 1.88 0.011 | 0.227 | 3F. | na ; 
11 99 | 0.41 | 0.027 | 0.169 | 3F. Smooth. 
12 22 | 3.22 | 0.049 | 0.776 | 8F. Slightly pitted 
13 97 0.64 | 0.024 | 0.167 | 2F. Smooth. 
14 119 | 0.76 | 0.021 | 0.151 | 2F. Gs 
15 | 1.16 | 0.015 | 0.179 | 2F 4 
16 123 1.57 | 0.01€ | 0. 2F. ne 
17 75 | 0.49 | 0.164 | 0,134 | 2F. Deeply pitted. 
18 244 | 1.66 | 0.044 | 0.179 | 2F. of 
19 | 2.12 | 0.021 | 0.360 | 2F. Smooth. 
20 7 2.97 | 0.027 | 0.482 | 2F. is 
21 10 3.44 | 0.021 | 0.498 | 2F. ed 
22 96 0.7L | 0.019 | 0.195 /2F.)  ,, 
23 | 193 | 1.05 | 0.023 | 0.220/2F. | 4 
4 | ww | 0.026 | 0.177 | 2F. os 
25 679 | 2.00 | O01 | 0.176 | 2F 
26 32 | 263 | 0.024 | 0.282 | 2F. 7 














TABLE X VIL.—Embreville Iron. 


Comparison analysis test-pieces with pigs at random 
from the cast. 





























| 
| Test-Pieces. At Random. 
CO 2 ee ess 
Number Number} on ory rs - 
ili- | Sul- 08- | a: 08- 
| con. phur. |phorus. Silicon, [Outphne phorus. 
1 1.36 |0.012| 0.347 | 1.35 | 0.015 | 0.360 
2 782 | 1.29 | 0.021! 0.239 | 1.25 |, 0.029 | 0.231 
3 325 | 1.61 | 0.081] 0.260 |.1.63 | 0.085 | 0.268 
4 383 | 1.86 |0.012/ 0.189 | 1.91 0.018 | 0.180 
5 220 | 1.95 | 0.023] 0.182 | 1.95 | 0.020 | 0.186 
6 203 | 1.37 | 0.021| 0.237 | 1.30 | 0.023 | 0.229 
7 781 | 1.57 | 0.031] 0.260 | 1.62 | 0.085 | 0.265 
8 238 | 1.79 |0028) 0.199 | 1.67 | 0.019 | 0189 
9 679 | 2.00 |0.011| 0.175 | 2.02 | 0.€09 | 0.170 
10 1 | 2.19 | 0.032/ 0.288 | 5.07 | 0.030 | 0.238 
11 523 | 2.28 | 0.071, 0.167 | 2.28 | 0.033 | 0.160 
12 755 | 2.25 | 0.024) 0.182 | 2.19 | 0.020 | 0.178 
13 840 | 2.10 |0.016/ 0.144 | 211 | 0.016 | 0.167 
14 50 | 286 | 0.133} 0.834 | 2.78 | 0.138 | 0.3.0 
15 54 | 2.39 | 0.108; 0.249 | 2.83 | 0.110 | 0.253 
19 312 | 0.66 | 0.078) 0.176 | 0.66 | 0.084 | 0181 
17 278 | 0.55 | 0.109) 0.211 | 0.53 | 0.120 | 0.209 
18 313 | 0.62 | 0.140! 0.160 | 0.65 | 0.150 | 0.166 
19 193 | 1.05 | 0.023/ 0.229 | 1.08 | 0.016 | 0.233 
20 236 | 1.21 | 0.063! 0.183 | 1.26 | 0.051 | 0.180: 
21 | 366 | 1.22 | 0.016) 0.243 | 1.26 | 0.019 | 0.239 
22 .| 745 | 0.83 | 0.023) 0.217 | 0.81 | 0,025 | 0.209 


' 








Test-pieces, two to four in number, taken at time of cast, drill 
ings mixed in equal amounts. Pigs at random drilled in nine 
places, drillings mixed. : 





results given of test-bars has raged for the past few 
years throughout the land. 3 

If the views of the writer are correct, it would seem to 
indicate that the advocate of each.size is correct, or 
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incorrect, in direct proportion as the size of his test-bar 
approximates that of the castings, especially in regard to 
thickness. 

By many the 4-in. bar is condemned as giving too high 
results. This arises simply from the fact that, being small, 
the iron is quickly chilled, and the casting contains much 
combined carbon, thereby promoting its density and 
tensile strength. If, therefore, castings } in. thick are to 
be made, by all means use the }-in. bar; preference in all 
cases being given to round bars as most apt to give 
regular results, owing to synchronous cooling, which 
cannot be present when there are four corners, at which 
the cooling must necessarily start. 

The writer feels inclined to insist on the foundryman’s 
requiring, when buying iron, analysis as well as fracture, 
for the simple reason that no man can tell anything about 
the composition of an iron by looking at it. As fine look- 
ing No. 1 as has ever been produced has proved on analysis 
to contain less than 1 per cent. silicon, while irons that 
were apparently close-grained mill irons with less than 
1 per cent. of silicon, will contain over 3 per cent. (See 
Table No. IV.) 

In such cases sulphur is apt to be the element causing 
the closeness of the grain, and 0.04 to 0.05 per cent. of 
this element will often produce this effect. A usual 
effect of this element is found in a deeply pitted face.* 

Either of the two types of iron just mentioned will 
make, if melted alone, A net cnelings, hard to machine, 
but ae a capital finish, while the tensile strength of 
both will be low. 

In short, the conclusion irresistibly forced upon the 
writer by the results given is that, to paraphrase an old 
aye there is no bad iron, but some iron is better than 
others. 

Every iron has its use, and if foundrymen will make up 
their minds to buy on analysis as well as fracture, and 
will further watch their coke with more care, there will 
be fewer losses and far more regular results. 

On the preceding page will be found the Tables of tests 
and analyses on which the above paper is based. It will 
be noticed that almost all analyses show the sulphur 
higher than in ordinary foundry irons, but this arises 
from the fact that the analyses were made from the test- 
hars and not from the pig itself. This is shown plainly in 
No. XV. 








BRITTLENESS PRODUCED IN SOFT STEEL 
BY ANNEALING.t+ 
By Joun Epwarp Streap (Member of Council). 

In a previous paper by the writer on the ‘‘ Crystalline 
Structure of Iron,” it was shown that under certain con- 
ditions soft steel sheets containing between 0.05 per cent. 
and 0.12 per cent. carbon, on close annealing for 48 hours 
occasionally developed an extraordinary tendency to be- 
come most readily fractured on the application of a 
sudden blow, or when they were hammered or dished 
into shape. 

It is the writer's object in the present note to discuss 
more fully this peculiarity, and to present further facts 
bearing upon the subject. This title of the paper re- 
ferred to probably justified the supposition by practical 
men that the matter contained therein was of purely 
academical interest, and in all probability little notice 
was paid to it. Asa matter of fact, it contained much 
that was of a practical character, and many facts relating 


to the treatment of steel which metallurgists would do | 88 


well seriously to consider. It must be admitted, how- 
ever, that + Bi was given a considerable amount of 
matter about which the busy men in our steel works 
would not care to trouble themselves. This note is more 
purely of a practical character, written so that all work- 
ing metallurgists may fully understand and appreciate the 
great importance of the question discussed. 

In order to make the data presented complete, it will 
be necessary to recapitulate the main facts given in the 

revious paper which bear upon the development of 

rittleness in soft steel by annealing. 

The Terms used to Describe the Structure of Iron and 
Steel.—In iron, and in almost all metals, bright polished 
surfaces, on being etched by suitable reagents, are broken 
up into irregular polygonal masses, and resemble more or 
less perfectly mosaic which has been laid with stones of 
no regular form. Each re yey area in metals repre- 
sents the section of a crystal, the true terminal angles of 
which at the time they grew or were developed not being 
able to form owing to mutual interference of growing 
contiguous crystals. These polygonal areas in reality re- 
present the grains or crystals seen on any rapidly frac- 
tured surface of a metal. 

Practical men commonly describe such fractures in steel 
of ‘‘coarse” or ‘‘ fine” structure as ‘‘ finely ” or “coarsely 
crystalline,” but the terms ‘‘fine” or ‘‘coarse grained” 
are also used. Some engineers call a fine structure 
‘‘ granular,” and a coarse one in which large bright faces 
are visible as ‘‘crystalline.” We must remember, how- 
ever, that whether the crystal'ine grains in a metal are 
large or small, the metal as a whole is equally crystal- 
line, the only difference being that there are a greater 
number of separate individuals in one case than in the 
other. The polygonal masses of irregular shape when 
completely isolated much more resemble grains than 
crystals, and it appears more reasonable to call them the 
former than the latter. To be more exact, the term 
‘‘ crystalline grain” correctly expresses their character. 


As = however, as it is clearly understood what is 
meant by terms, it is not of great importance which is 
used. 





~ * See ‘paper read at the Chicago meeting of the Ameri- 
can Institute of Mining Engineers, February, 1897. 
+ Paper read before the Iron and Steel Institute; 


In the remarks which follow the term ‘‘grain” will be 
used instead of crystal, and it must be understood to 
mean a grain the mass of which is crystalline, the mole- 
cular crystals of which it is built being all of same orienta- 
tion in the whole of its mass. 

It has been repeatedly proved that many cubic crystals 
of minerals the property of being split up more 
readily in some directions than in others, and these are 
always at right angles to and parallel with a cube face. 
It will be seen, then, that the number of directions in 
which a true cube crystal can be split must be three, all of 
which are right angles to each other, The property of 
crystals to split up in this peculiar way is what mineralo- 
gists call cleavage. 

Iron crystallises in the cubic system, and the crystal- 
line mass of every separate grain in a bar of iron is more 
liable to split up in these three directions than in any 
other. When we talk of the orientation of the crystals 
of a metal, we mean the direction of their cleavage planes, 
and their relation to each other in the crystalline granules 
of which the metal is an aggregation. 

Now, these remarks may be considered as elementary, 
and probably by the younger members, who have had 
the advantage of a full scientific training, as superfluous; 
but we must not forget that there are thousands of good 
practical useful men who never heard of crystallography, 
and it is for their benefit they are made; and when it is 
known, that for all practical purposes at any rate, it is 
not necessary to know more of crystallography than what 
has been here given, it is to be hoped the men about our 
works will not have any difficulty in grasping such ele- 
mentary truths. 

Inter-Granular Weakness.—The introduction of the 
microscope and the application of the methods described 
by the writer for the micro-mechanical examination of 
sections of metal, now enable us to determine with 
almost certainty the exact seat of the weakness in a 
metal, and to determine its character. 

There are two distinct characters : 

The first where the weakness is located between the 
grains of the metal, that is, where the grains join each 
other. When such a metal is broken up, the line or 
direction of the fracture follows the junctions of the 
grains. This character of weakness we call ‘‘inter- 
granular,” that is to say, between the granules, Some- 
times the grains of metal do not actually come in contact, 
but are separated by envelopes of substances which sepa- 
rate out when the metal solidifies or is slowly cooled. 

Professor Arnold’s very beautiful researches on the 
influence of small quantities of impurity on the me- 
chanical and structural properties of gold and copper have 
shown us many instances of such granular envelopments, 
and the researches of Osmond and myself have fully con- 
firmed that gentleman’s work. 

On testing mechanically the small polished and etched 
micro-sections of such classes of metals, by placing them 
face downwards on a dished blozk of lead or other metal 
and striking them with a blunted centre punch in the 
middle portion of the back, so as to effect a partial or 
complete fracture of the specimen, and when the now 
broken section is re-examined under the microscope, the 
line of fracture almost invariably will be seen to traverse 
through the foreign matter between the grains. 

The alloy of copper with a very little bismuth in which 
the grains of copper are enveloped with a brittle con- 
stituent is an excellent example of inter-granular weak- 


Professor Arnold has found that occasionally in steel 
castings the grains are more or less enveloped with an 
easily fusible scoriaceous matter, and the writer has 
proved, as was rightly assumed by Arnold, that the line 
of fracture actually follows the scoriaceous envelopes. 
The hard white and brittle envelopes of carbide of iron 
which surround the grains in steel containing above 1 per 
cent. of carbon, are the principal lines of weakness, and 
it is through the centre of these brittle envelopes the frac- 
ture mainly travels when the steel is broken. 

There is another character of inter-granular weakness, 
in which, so far as we can see at present with the appli- 
ances at command, there is weakness, yet no envelope of 
a brittle constituent is present. This is particularly 
marked in certain annealed steels containing phosphorus. 
Professor Arnold believes that the crystalline grains in 
the mass of such metal on cooling contracts unequally, 
and tend to draw apart, leaving the junctions not per- 
fectly jointed, or in a state of unnatural tension. What- 
ever the cause may be, it certainly happens that in such 
material the fracture follows mainly the’ granular junc- 
tions. 

We see, then, that inter-granular weakness may be 
divided into two main classes : 

1. When brittle matter foreign to the character of the 
mass of the grains envelops them. 

2. When the brittle envelope is absent, and the grains 
from some cause not clearly demonstrated are not per- 
fectly cohesively united. 

Inter-Crystalline Weakness.—The second character of 
weakness in metals is that in which the weakest line is 
not between the grains, but is that represented by the 
true cleavage ~— through the mass or body of the 
grains. Example was given in the paper read at the last 
meeting of cubical forms which had been split from a large 
crystalline grain of phosphoretted earbonless iron. Since 
then almost pure iron with grains measuring about 1 in. 
across have been obtained, which were with almost equal 
ease split up into similar forms. 

As the line of fracture, on mechanically testing a 
mass or aggregate of crystalline grains, invariable. 
through the mass and never followed the junctions of 
the grains, we have called this character of weakness 
‘‘inter-crystalline,” as the fracture passes between the 
molecular crystals of which the grains are built. 


of split-up rectangular masses of nearly pure iron are 
etched with nitric acid, that perfectly square portions of 
the iron are dissolved away, leaving more or less minute 
pits or recesses, and these are formed equally on all 
the six faces. This is very strong evidence that pure 
iron consists of cubic crystals and not octahedra 
(Fig. 1 which is magnified 200 diameters). 

_It has also been found that in a coarsely granular 
piece of iron, after it has been polished and etched by 
nitric acid, the different grains reflect light at varying 
angles. On examining such a plate held directly in front 
of the eye, when we have our back to the source of 
light, such as that from a window, we find that certain 
grains appear brilliantly illuminated, whereas others vary 
in brightness, and that on slightly moving the specimen 
out of its vertical plane the brighter grains become dark, 
= we the dark grains bright, and every movement causes a 
change. 

We find that the grains which reflect back again the 
rays of light which fall vertically upon them are those 
which can most readily be broken up by a percussive 
blow directed through a blunt point behind it, and the 
fractures usually cross at an angle of 90 d The same 
grains on deep etching are those which give the most 
perfect square cavities, readily seen when examined under 
the microscope. From all this evidence we know that the 
molecular crystals in these grains have their surfaces 
parallel with and vertical to the cut surface of the iron 
section. 

In the grains which reflect the rays of light when the 
surface of the specimen is moved in the manner just 
described, the faces of the molecular crystals are at an 
angle more or less acute to that surface. All this is 
easily followed by the aid of a simple diagram. 

Fig. 2 represents diagrammatically the position and 
orientation of the molecular crystals in a few contiguous 
grains A, B,C, and D. The little squares in each tilted 
at various angles represent the manner in which the 
little molecular cube crystals may be oriented in a vertical 
section of pure iron. 

In A the cubes have their upper faces parallel to the 
surface, 

In B they dip at an angle of about 10 deg. 
InC 20 


In D ” ” 30 ” 

The upper line represents the etched surface of the 
section through the faces of the little cubes, some of 
which are inclined so as to form a series of little steps, 
red a8 in reality they are found after polishing and 
etching. 

The thick dark i the direction in which frac- 
ture would be most ily effected from right to left. 

The dotted lines at the upper part represent the angle 
at which the light must fall in order that it may be re- 
flected vertically. The thin dots represent the incident 
rays or those which fall on to the surface, the thick dots 
the reflected rays. The angle made by the incident and 
reflected rays, divided by two, gives the angle of inclina- 
tion which the upper faces of the molecular crystals bear 
with relation to the surface of the metal section. 

The dark squares, some of which are large and others 
smaller, illustrate the manner in which the nitric acid 
selectively digs out or dissolves away perfectly square 
areas, leaving cavities of greater or less dimensions. 

It is to be feared that the purely practical man will be 
ready to drop the subject at this point, as no doubt, from 
his view, there is nothing practical in what has just been 
stated ; but let him wait a short time, and it will soon be 
apparent that without this introduction it would be im- 
possible to explain satisfactorily the peculiar brittleness 
sometimes produced by annealing, and how it is that so 
called coarsely crystalline iron and steel are not invari- 
ably equally liable te break up. 

It has been shown that large grains of pure iron can be 
readily split up in three directions. It follows that if a 
mass of iron in a plate or sheet consisted of one single 
grain built of molecular crystals in the same phase 
throughout, such a plate could be readily broken in 
two main directions, depending on the axial position of 
the crystals, one direction being always at right angles to 
the other. ; 

It is equally clear that if the sheet or plate was built 
up of grains, either great or small, in which the axial posi- 
tions of the constituent crystals were nearly but not quite 
in the same phase in all the separate grains, such a plate 
or sheet would be weakest, and more readily broken in 
the same two directions. Probably there would be a 
difference between a small-grained plate and that built 
of coarser grains, but the difference would be only one of 
degree, not in direction ; the tendency would be to break 
in rectangular lines in each, but one would more easily 
break than the other. P 
It will also be clear that if in a piece of iron a few 
—— near the surface are built up in the manner last 

escribed in the same phase, a properly directed force 
would tend to effect a cleavage at that point, and the 
cleavage once started would travel right through the 


” ” ” 


piece. 
On the other hand, if the orientation of adjoining crystal- 
line grains is such that the cleavage planes are at a con- 
siderable angle to one another, even if the grains are com- 
ratively large, such a structure would be less liable to 
= up than a finer grained but symmetrically oriented 
metal. 
This comparison will be understood by the two dia- 
grams on next page. , 
The crossed lines represent the cleavage planes in each 
pe The coarse structure, Fig. 4, represents crystals 
eterogeneously arranged, whereas in the finer structure, 
Fig. 3, they are more symmetrical and the cleavages run 
in almost parallel lines. The latter type would be easily 
=e up, whereas the former would be strong and tough. 
is o 
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It has been found, when the unpolished cleavage faces 


course well known, all other things remaining 
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constant, that it is advisable to obtain structuraland other| . Fortunately, as a rule, in iron and steel they do not | cally pure iron in the front part of a laboratory muffle 
steel as finely grained as possible. The above illus-| grow or build themselves in such order, but are hetero- | Samm where the temperature was between 600 and 750 








tration is only introduced to show that crystalline | geneously arranged. The illustration, No. 17, in the | deg. Cent., the originally fine grains develop into grains 
arrangement may completely reverse this order, so that paper on crystalline iron, gives a type of such a struc- | of larger mass ; or, to put it in another way, at the tem- 
a coarse-grained metal may stronger than one of finer | ture. It nevertheless occasionally happens that under | perature of between 600 and 750 deg. Cent. the axes at 
grain. |certain conditions it is otherwise, and the most ex-| many different angles of several contiguous grains alter 
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| their position until they become of the same angle in all, 


The truth of the foregoing statement has been fully | cellently pure and soft material may be rendered quite | th ition } n 
with a coincident disappearance of the granulur junctions, 


demonstrated in the research of the writer in his experi-| brittle, and it is to the study of the conditions which { 1e § 
ments at Middlesbrough and elsewhere. favour such a state of things we must now turn our| che result being a larger grain ee the same mass 

It will be seen, then, that brittleness may be caused | attention. as the sum of all the masses of the smaller grains added 
by the crystals arranging themselves in symmetrical] Granular Development on Heating Iron to 600 to 750 | together. Technically expressed, the iron becomes more 
fashion in contiguous grains, Deg. Cent.—It has been shown that on heating practi-' or less coarsely crystalline. These changes are not 
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effected rapidly. Time is an important factor, and the 
éonditions usually aimed at to soften and destroy the 
eoarse structure in carbon steels, viz., long heating at 
a dull red heat, causes the development of large granules 
in practically carbonless iron, which may or may not 
result in the material being brittle. If, for instance, the 
granules are composed of crystals, the cleavages of which 
generally lie at right angles to the length and cross-section 
of a bar of iron, such a bar will be easily broken. If, 
on the other hand, the cleavages are arranged hetero- 
geneously, although the composition and size of the 
grains may be equal to the last described, a bar built up 
in such a fashion will stand comparatively severe punish- 
ment without breaking. 

Whenever there are large granules, there must be large 
cleavage planes or lines of weakness ; and even although 
the axial position of the crystalline masses of which the 
grains are composed may be arranged in the best position 
tu withstand resistance, it stands to reason that a larger 
number of smaller grains built up in the same way will be 
much stronger, and stand much greater punishment. 

In the laboratory trials of the writer the cvarse 
granular structure obtained by annealing pure iron at 
700 deg. Cent. could not be broken by a sudden blow; 
and on examination microscopically, the etched grains, 
sometimes of large dimensions, were found, by the way 
they reflected light, to have their cleavages at other 
than right angles to the surface. These samples could 
be bent over upon themselves without fracture. 

It was often found, however, that a coarse-grained 
bar, after bending to right angles, broke on straighten- 
ing, whereas the same bar with fine grain could be 
straightened without breaking. 

Although the trials in the laboratory did not give what 
may be called brittle crystalline iron, it is possible, if 
they had been repeated, or a sufficient number made, we 
might in time have obtained one which was so. Occa- 
sionally we have met with bars of practically pure 
Swedish material which were exceedingly brittle, and in 
which the cleavages were generally at right angles to the 
outer surfaces. Unfortunately, their previous history 
and the nature of the mechanical treatment they had 
been subjected to could not be ascertained, excepting 
that they had been annealed for a long period at a tem- 
perature under 700 deg. Cent., and this was determined 
with certainty by microscopic examination. 

Much work has been done with the endeavour to pro- 
duce at will material with this brittle crystalline organi- 
sation, but so far we have not been able invariably to do 
so. Mr. W. R. Lysaght, of Wolverhampton, has co- 
operated with the writer, and_ has done a very large 
amount of practical work at his suggestion, having 
annealed hundreds of samples, and rolled many samples 
of steel under different conditions. 

One series of trials was most interesting and instructive. 

Several tinplate bars were annealed in a close box for 
48 hours at about 700 deg. Cent. These when cold were 
cut in two, one-half of each being retained for exami- 
nation, and the others re-annealed for 48 hours. These 
when cold were again halved, and portions of each were 
annealed a third time. All the samples were examined 
mechanically and microscopically. 

The size of the grain in the centre of all the bars after 
repeated annealing was larger than in the same bars 
before annealing ; but, after the first annealing, all the 
bars were enveloped with a coarsely granular layer. On 
polishing the surfaces, and then etching with nitric 
acid, granules measuring up to 4 in. in diameter were 
revealed. 

On attempting to bend them, some of them could be 
bent close, but others were easily fractured; but all of 
them after bending to 60 deg., on straightening again 
proke readily. 

These samples, on heating to 900 deg. Cent. and allow- 
ing them to cool naturally, became exceedingly tough. 
They could be bent backwards and forwards without 
breaking. The coarse enveloping layer no longer existed. 
The simple heat treatment had converted the more or less 
brittle annealed material into tough and strong steel. 

The change after the second annealing was very marked. 
The external layers of coarse granular steel were trans- 
formed into tiner grained material, and now resembled the 
structure of the central portions, which remained mode- 
rately fine-grained throughout after each annealing; but 
the remarkable feature was that the layer, about } in. 
below the now finer grained envelope, was coarse grained, 
the grains being from five to 20 diameters greater than 
those both above and below it. The bars were not so 
easily broken as they were after the first annealing, as 
was naturally to be expected, judging from the difference 
in the character of the external envelopes. 

The third annealing did not appear to produce much 
further change. It was noticed that the weakness of the 
bars after annealing once. was confined to the grossly 
granular envelope, for, on removing it in a planing-ma- 
chine, the interior portions were found to be strong and 
tough. The amount of carbon in these bars varied be- 
tween 0.08 and 0.12 per cent. The external envelope 
after annealing contained only traces of carbon, clear 
enough proof that although the annealing was effected in 
closed iron boxes, which protected the iron bars from 
external oxidation, there must have been oxidising gases 
present sufficient to oxidise some of the carbon, but 
which were insufficiently active to oxidise the iron itself 
to any perceptible degree. Mr. Lysaght has, however, 
quite recently repeated these experiments and he has 
found that the brittle envelope is not always removed by 
re-annealing. 


BRITTLENESS IN ANNEALED SHEETS. 


I. Inter-Crystalline Sheets.—1. The examination of a 
large number of annealed sheets has revealed the fact that 
when their thickness is less than 22 B.W.G., brittlenessis 








never developed, and that it is occasionally developed in 
sheets from 10 to 20 B.W.G. 

2. That the preponderating quantity of thicker sheets, 
which are not readily broken when they leave the anneal- 
ing pots, and which cannot be classed as brittle, after 
heating from 400 deg. to 500 deg. Cent., and_ being sub- 
jected to jar or shock, which may or may not be sufficient 
to give a permanent set, almost invariably causes a deve- 
lopment of a brittle character. The character of the 
weakness is sometimes inter-granular, but more frequently 
inter-crystalline. The lines of weakness in the former 
take no special direction, and the sheets break up exactly 
like cast iron. The weakest positions in the second class 
we invariably in certain vat directions, viz., at angles 
approximating to 45 deg. to the direction the sheets were 
rolled, and at right angles to the surface of the sheets. 
In other words, the weak lines correspond to the three 
directions of cleavage in a cube, having four faces at 
45 deg. to the edges, and two faces parallel to the surface 
of the sheets. 

Such material can be bent and hammered close to- 
gether when the bending is done longitudinally or at 
right angles to that direction, but it breaks off readily 
when bending is attempted at angles of 45 deg. to the 
direction in which the plates were rolled. 

The peculiarity of breaking up in rectangular positions 
has long been noticed, but it does not + ager that notice 
has before been taken of the invariably fixed relation 
which exists between the lines of fracture and the direc- 
tion of rolling. 

What is the cause of this peculiar relation ? 

It is evident that the rolling is the initial cause, but 
in no case whatever have the rolled sheets previous to 
annealing shown any tendency to break up in rectangular 
directions. The rolling of all these sheets is done when the 
steel is at a comparatively low temperature, about 600 deg. 
Cent., and, as one would naturally expect, a fractured 
surface invariably presents a fibrous appearance, and 
the etched polished sections show the same appearance. 
This is clearly illustrated by the photographs, Fig. 6 (a) 
and (b), magnified 30 diameters, of the same sheet, before 
and after annealing. The rolled sheet a is fibrous, the 
annealed sheet ) coarsely granular. The first was not 
brittle, the second on very severe punishment broke with 
rectangular fracture. 

Fig. 8is a photograph, about half natural size, of the 
test-pieces which had been subjected to a severe stamping 
test : a rolled sheet ; ) after annealing ; and c after heat- 
ing to 900 deg. Cent. 

We are led from this to conclude that, just as light im- 
presses a latent image on a bromide photographic plate 
which cannot be seen, but is developed and made manifest 
by the action of certain chemical agencies, so the rolling 
appears to impress a latent disposition in the steel to 
crystallise in certain fixed positions, and annealing de- 
velops it afterwards. 

It is difficult to determine with certainty the exact 
nature of the change which rolling effects, but, from the 
general microscopic appearance of etched specimens and 
fractured surfaces, it would appear that there is a ten- 
dency for iron to etch out into thin plates, and when such 
etched specimens are distorted or are pulled out, for these 
plates to slide over each other. The rolling of the sheets 
is at such a temperature that the rolled out and flattened 
granules have little opportunity to reorganise themselves 
into equi-axed polygonal masses before they become cold ; 
and it appears probable that the rolling causes the crystal- 
line plates to slide one over the other, with their angular 
points generally in the direction in which the sheets are 
elongated and at right angles to such direction, and that 
the general position of all the crystals are shown in Fig. 5. 
When such a sheet is annealed, the crystalline forces 
begin to act, and at multitudes of centres a systematic 
marshalling of the minute crystals begins, and the result- 
ing large crystalline masses or grains then have their 
crystalline axes and cleveages approximating to the same 
direction of the smaller and more minute grains in the 
rolled plate. 

One very fine example of very gross grannulation was 
met with in an annealed plate. It had been rolled to 
16 B.W.G., and afterwards annealed for 48 hours, 

It had the following composition : 


Per Cent. 
Carbon ‘ 0.035 
Manganese ... 0.331 
Silicon trace 
Sulphur : 0.019 
Phosphorus ... 0.057 


It is remarkable for its low sulphur and carbon con- 
tent. Probably the carbon in the rolled sheet was not 
less than 0.09 per cent., the difference, 0.055 per cent., 
having been oxidised in the annealing. Fig. 7 is repro- 
duced from a photograph, natural size of this sheet, after 
etching with nitric acid, 1 to 10 water, for 10 minutes. 

_ On looking at the original illuminated with vertical 
light, about one-third of the granules appeared bright, 
and on moving the plate to angles of 10 deg. in different 
directions, nearly all the grains became _ successively 
bright—a proof that the molecular crystal faces were 
nearly coincident with the flat surface of the plate. 
The other crystal faces generally lie at angles of 
45 deg. to the direction in which the sheet was rolled, 
varying from about 40 deg. to 50 deg. These facts, 
microscopically determined, were more fully proved by 
fracturing the specimen and measuring the angles of the 
cleavage faces. The diagram, Fig. 9 (a) and (bd) illus- 
trates this. It represents another portion of the same 
sheet as is represented in Fig. 7. The piece in the 
centre of the square was separated by properly directed 
blows with a hammer. Fractures followed the lines of 
weakness, and the ee rectangular piece illus- 
trated was obtained. The vertical cleavages were clean 
and true, and passed practically from front to back of 


the plate. It was therefore easy to measure the angle of 
the cleavage face of each fractured crystal grain. The 
lower sketch represents a section through (a), and the 
lines drawn upwards at the ends represent the continua- 
tion of the crystal faces of the several grains at each side 
of the specimen. It will be noticed that the variation is 
slight, and they approximate closely to right angles to 
the surface. 

There was one small grain at the centre of the lower 
portion with crystal faces at 45 ~~ to the surface, and, 
just as might have been expected, cleavage from opposite 
sides stopped on each side of this grain, and it was only 
after bending this grain backwards and forwards that the 
two pieces could be separated. 

Strips cut from this sheet could be pulled out and 
os nearly 30 per cent. before breaking, and stood 
much punishment supplied in all directions other than at 
the cleavage lines of weakness. 

By heating to 900 deg. Cent. for one minute, all the 
peculiarities vanished, and it became fine-grained and 
— in every direction. 

Il. Inter-Granular Weakness.—There has not been 
sufficient evidence to enable us to form dogmatic conclu- 
sions as to the cause of inter-granular weakness, but in 
the two or three cases examined the phosphorus was found 
to be excessive. One very brittle piece contained : 


Per Cent. 
Carbon as 0.040 
Manganese ... 0.431 
Silicon trace 
Sulphur ese 0.063 
Phosphorus ... 0.263 


Re-annealing for 48 hours did not restore its good 
qualities, but it changed its character, the line of fracture 
traversing both through the grains and at their junctions. 

How to Prevent Brittleness.—The whole study and work 
on the subject of crystalline iron was made in order that 
we might ascertain the conditions leading to the develop. 
ment of brittleness, and so find out what to avoid, and 
also to ascertain if anything could be done afterwards by 
any special treatment to convert brittle material into 
steel, tough and reliable. In the more recent investiga- 
— of brittle sheets the following facts have been 
noted : 

1. Occasionally one end of a sheet may be tough and 
good, and a portion of the other more or less brittle. In 
one case examined, there was found to be no difference in 
the composition between the two varieties. Presumably 
we must conclude that the conditions of annealing were 
not absolutely identical. It is difficult to see where or 
how such a difference could occur, unless we assume that 
the thermal conditions were unlike and responsible. 

2. That sometimes one side of a sheet is brittle, the 
other being quite tough. Fig 6 (b) is an example of this. 
The photograph was taken along a line 45 deg. to the 
direction of rolling, and the specimen was illuminated with 
oblique light. It will be noticed that the inside grains 
are generally darker than those outside. This indicates 
cleavage faces nearly in one plane in the grains on the 
brittle side. This side was brittle, the other was tough. 

3. -igaomaaet the outside is brittle, and the inside 
tough. 

4, There are cases in which the outside envelope is 
tough, and the inside quite brittle. 

ese cases where, in the small width of about ; in., 
there existed both brittle and tough material, must put 
an end to the supposition that difference in chemical 
composition is in — way an important factor. 

Heating the rolled sheets up to 900 deg. Cent. followed 
by slow cooling would undoubtedly give tough material; 
but 900 deg. Cent. is so high a temperature, the anneal- 
ing boxes would suffer rapid destruction if heating to so 
high a degree was adopted. 

ft will no doubt occur to many that if rolling the sheets 
in one direction only is the initial cause of rectangular 
weakness, rolling at various angles, so that one latent 
impression may . neutralised by a second, that brittle- 
ness would be in that way avoided. It would, of course, 
be impracticable to roll in such a way to any extent, at 
least without making a circular sheet, and with woh - 
sent plant it would be impossible. It appears probable, 
however, that if the last two or three passes were made 
alternately at angles of say 15 deg. in the longitudinal 
direction, first on one side and then on the other, the 
tendency to develop brittleness would be greatly reduced, 
if not eliminated. Such treatment would undoubtedly 
result in sheets of irregular shape and a consequent 
greater production of scrap; it is not likely, therefore, 
that advantage will be taken of it. 

It has already been mentioned that sheets of 22 and 
higher gauges never develop rectangular brittleness, and 
that it is only in the thicker sheets it is obtained. ; 

What is the cause of this difference? Does the rolling 
continued beyond a certain point destroy the latent 
arrangement set up before that point is reached ? 

This question we cannot answer with our present 
knowledge. : ‘ 

The whole protlem is surrounded with many practical 
difficulties, and it is certain that until we have means at 
hand of practically controlling and determining the tem- 
perature for 48 and more hours of the annealing pots, 1t 
will be useless to continue the study. The fact that 
contiguous parts of the same sheets differ materially in 
brittleness, the composition being the same in each part, 
and that different ts of the pots vary in temperature, 
would lead us to believe that proper temperature is the 
all-important factor. : 

The one important point which we may consider to be 
established is, that phosphorus should not be allowed to 
exceed about 0.08 per cent. : } 

A sample of steel which was exceedingly brittle in rect- 








angular lines, and which, although it was annealed re- 
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peatedly, still maintained its brittle cleavage character, 
contained : 


Per Cent. 
Carbon ee sf ea one coe 0.11 
Manganese ... oe Atk are op 0.345 
Silicon ee. ee ate a an: trace 
Sulphur ie ae sé ane .. 0,090 
Phosphorus ... oe on a 0.128 


In conclusion, it must be admitted that the study of 
this most important subject is not only of the highest 
scientific interest but of the greatest practical importance. 
It would be well if more attention was paid to it, and it 
is hoped that the results recorded in this note will stimu- 
late others to follow up the investigation. 

The writer ee with gratitude the valuable 
co-operation of Mr. W. B, Lysaght. 
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(Concluded from page 374.) 


We have further to note that, owing, no doubt, to the 
vast improvements of marine steam engines and boilers 
realising unlooked-for economy in the combustion of coal, 
steam vessels are supplanting all but the largest class of 
sailing vessels as carriers of commerce, almost as rapidly 
as they did 40 or 50 years ago in the conveyance of pas- 
sengers and as ships of war. 

In 1897, out of a total shipping trade (cargoes and bal- 
last) dealt with in ships of all nations at the ports of the 
United Kingdom, amounting to 90 million tons, 81 million 
tons, or 90 per cent., were conveyed by steam vessels; 
whereas in 1885 out of a total of 64 million tons, 50 
million tons, or 78 per cent., were in steamers. If we 
take, however, the tonnage of cargoes and ballast con- 
veyed to and from her own ports by British ships only, 
we find that in 1897, out of a total of 64 million tons, 61 
million tons, or 95 per cent., were in steam vessels; 
whereas in 1885 but 85 per cent. of the total tonnage 
conveyed by British vessels was in steamships. 

Of the tonnage of vessels built in the United Kingdom 
in 1885, 50 per cent. were steamers, but in 1897 the pro- 
portion was 86 per cent.; and to sum up, we find that in 
the commercial fleet of the United Kingdom and British 
Possessions, as between 1885 and 1897, sailing ships have 
decreased 16 per cent. in number, and have, in spite of 
the building of a certain number of exceptionally large 
vessels, decreased 9 per cent. in average size; while 
steamers have increased 23 per cent. in number and 16 
al cent. in average size. The total sailing tonnage has 

ecreased in the same period by 24 per cent., and the 
steam tonnage has increased by 36 per cent. 

The problems thus confronting us, as results of the in- 
creased size of all descriptions of over-sea steamships, re- 
quire much consideration from an engineering point of 
view, and are further puzzling, and will continue to 
puzzle, our financial authorities, without whose aid the 
engineer can do but little. 

Ve ask: Where is all this expansion of requirements to 
stop, and how far are we justified in extending our view 
of the wants of the future from the contemplation of the 
conditions of the present and of what has occurred in the 
past? This is undoubtedly a difficult question, and he 
would be a bold man who thought that we had reached 
finality in the size of ships. Bound up with this con- 
sideration are not merely matters of first cost of the 
accommodation to be provided, but also of the annual 
expenses in working and maintenance, not only of the 
docks themselves, but in what is perhaps of more im- 
portance, viz., the preservation of sufficiently deep and 
wide approaches to them. 

Apart from length, depth, and beam, the midship 
cross-section of modern cargo ships has altered com- 
pletely of late years, and is now nearly as rectangular in 
shape as a packing-case, excepting only that at the bilges 
the sides and floor are joined by a curve of small radius. 
The keel has almost disappeared, and bilge keels are often 
added. The result of these alterations of shape in the 
ordinary hulls of trading ships is that the sills and sides 


of many locks and entrances are now quite unsuited to | P 


what is wanted, and consequently their original power of 
accommodating vessels is most seriously diminished. 

Until lately it was generally considered that locks 
600 ft. long, 80 ft. wide, and 26 ft. deep were sufficientl 
Capacious, with some margin for future wants; but 
think we must now go further in length and depth, and 
not improbably to some extent in wiih We find that 
at Liverpool the Dock Board have ordered vestibule 
basins to act as locks 1150 ft. long and 520 ft. wide, with 
entrances 100 ft. wide and 32 ft. deep; and somewhat 
similar dimensions were talked of for the entrance lock of 
the pares  enag a= Windsor Dock at Penarth, which 
was intended to be 1000 ft. long, 100 ft. wide, and 34 ft. 
deep at neap tides. 

Again, apart from the question of locks and entrances, 
the older docks themselves are beginning to be found too 

low and too narrow for modern vessels. In docks 

which are deep — at spring tides and too shallow at 
heap tides, and whic are open to the ‘‘tide of the day,” 
much may be done to improve the depth by systematic 
pomPing, 8o as to keep the surface always at the level of 
igh water of spring tides. By this expedient large areas 
of old docks may be to that extent modernised at the ex- 
2 pla perhaps, of new entrance locks and the annual cost 
of Pumping. This latter yearly outgoing is not an im- 
pt matter. At Liverpool. and Birkenhead 230 acres 
of nearly obsolete docks have been thus improved at a 
capital cost of about 96,0002. for pumping machinery and 
- annual expenditure of 60007. I am executing a similar 
mprovement by pumping in one of the smaller docks on 








the Thames, and contemplate it ona larger seale ‘at an 
important dock there, and also at Hull. 

The conditions of commerce now require also, in order 
to realise the necessary economy of transport, the greatest 
despatch, for demurrage on the large and expensive 
modern steam vessels is a most serious question. Thus 
there must now be no waiting for spring tides, or, if 
possible, for rise of tide on the day of arrival. Hvery 
steamer expects to discharge her cargo on to the quay 
without waiting for much stacking, still less: for trucks ; 
and under modern conditions dock work must be got 
through in one-third of the time which was considered 
proper 10 or 12 years ago. From these reasons larger 
quays and warehouses, better railway approaches, 1m- 
proved sidings, and better machinery are all necessities, 
as well as deeper water and better approaches, 

These demands have come on us, as I have said, not so 
much gradually as more or less suddenly, and the call for 
improved docks is general, and in my opinion, it will be 
continuing. 

Liverpool last year undertook to spend nearly five 
millions on such works, and we know of very many im- 
portant projects at other places. Taking the expendi- 
ture within the past decade, and adding to it the authorised 
expenditure at Liverpool, at the great ports on the 
Bristol Channel, on the Thames, at Southampton, Hull, 
cele SHEN Hartlepool, Sunderland, the Tyne, and 
its neighbourhood, at Grangemouth, the Fife ports, at 
Glasgow, the Ayrshire ports, the Cumberland and Lan- 
cashire ports, and so round the. British coasts to Preston, 
I roughly estimate an expenditure, either made during 
the past ten years or contemplated, of some 35 millions. 

These are large figures, and we ask from whence will 
an adequate revenue come; for it is a more or less 
accepted fact that docks by themselves do not produce 
more than a very moderate return on their cost, though, 
of course, there may be exceptions to every rule. Apart 
from the expenditure which has been undertaken much 
remains to be done, and the source of supply of the 
capital required is a highly important consideration. I 
venture to think on this point that we should learn to 
realise that under modern conditions docks should be 
considered largely in the light of being railway stations 
for goods and minerals, and in many cases, for passenger 
traffic. Docks and quays, together with improved ap- 
proaches from the sea, are, in fact, the means of bringing 
traffic to the railways (and, to a less degree, to the canals) 
of a country, and should be looked upon as links in the 
chain of transport and intercommunication. 

They are certainly as necessary adjuncts of a railway, 
at least in our country and in respect of goods and 
minerals, as large stations and dépéts are in all im- 
portant towns. 

The older view of our Parliament was that docks and 
railways should be in different hands; but I much ques- 
tion whether this idea should now commend itself. It is 
difficult, as I have said, for a dock enterprise standin 
alone to make any considerable return on its cost, an 
though it is true that capital can be found under gua- 
rantees of an already develo trade by some of the 
great dock trusts, such as at Liverpool or Glasgow, the 
return is but a modest one, and not such as is likely to 
tempt capitalists to new ventures in constructing or en- 
larging many of the docks which stand in need of im- 
provements. 

On the other hand, a railway company which gets a 
fairly long lead for the goods to and from a dock can 
afford to look at the matter of expenditure on docks with 
some liberality. We have conspicuous examples of great 
ame benefit being afforded at Southampton and at 

ull, where the docks have lately passed from the hands 
of financially weak companies dependent only on dock 
dues, to the ownership of powerful railway companies. 
Similarly, several of the north-eastern ports Leuides Hull, 
the large docks at Grangemouth, Barry, Penarth, 
Garston, Fleetwood, and elsewhere—are further examples 
amongst others, in which the revenue of railway com- 
panies has been spent on dock improvements with a 
spirit which would be otherwise unattainable. A dock 
also must necessarily be nowadays almost wholly depen- 
dent for its efficient working on the best understanding 
being maintained with the railway companies for the 
rompt and adequate provision of land transport; so that 
in that point of view also the two interests are one and 
should be recognised as such. 

In the consideration of the advisability for concentra- 
tion of ownership, there remain only the questions of safe- 
guards against unfair treatment of competitive modes of 
transport, such as canal and road traffic and bean ee 
against any improper results of monopoly of railway 
access. These, I think, can be provided | by Parliamen- 
tary enactment, either by insisting on adequate access 
under proper conditions for all within reach, or, in any 
case of inadequate facilities being accorded, by authorising 
the construction of other docks in the hands of competing 
railway companies or of other aggrieved parties, with in 
such cases railway privileges. With these safeguards the 
public could be efficiently protected, and, if this be so, I 
cannot but think that, ceteris paribus, the trading com- 
munity will be better served by docks directly connected 
with railway companies than by separate existences and 
management. On the one hand, I hope that those who 
administer the great railway undertakings will realise this 
community of interest; and, on the other, that Parliament 
will favour intimate financial relations between docks and 
railways, ins of more or less systematically dis- 
couraging such connection. This question is one which 
is peculiarly interesting here at Bristol, where the docks 
are in the hands of the Corporation, and where the rail- 
way companies carry the traffic, which, but for the docks, 
would be largely non-existent. 

(III.) Leaving now the pee of modern docks and 
shipping, as to which, as I have said, Bristol is interest- 








ing toengineers, there are one or two other matters of: 
history which a to Section G in this locality.- In 
the first place, Bristol was the birthplace of the Great 
Western Railway. I. K. Brunel, its engineer, had pre- 
viously, 4 neg competition, been selected to span the 
gorge at Clifton by a suspension bridge of the then almost 
unrivalled span of 702 ft.. Again, under the jnfluence of 
Brunel, Bristol: became the home of the pioneers of Trans- 
atlantic steamships, and the story of the initiation of the 
enterprise is thus told in the memoirs of his life. : . In.1835,’ 
at a small convivial meeting of some of the promoters of 
the Great Western Railway, some one said, ‘Our rail- 
way to Bristol will be one of the longest in England,” and 
Brunel exclaimed, ‘‘ Why not make it the longest line of 
communication in the world by connecting it with New 
York by a line of steamers?” Out of this grew the 
‘*Great Western” steamship, and the history of the 
enterprise and of its success 1s too well known, at least 
here, to require any allusion to the steps by which it was 
brought about. Suffice it to say that, in spite of much 
discouragement, the ‘‘Great Western”—of the then un- 
exampled size of 2300 gross tons, and _ with engines of un- 
paralleled power—was launched at Bristol in 1837, and 
ran successful and regular voyages till 1857, when she was 
broken up. 

In Section G there are many who can appreciate the 
difficulties of such a new departure as the Great Western 
steamship, even if they had been confined to the design 
and study of a vessel and engines of unprecedented size ; 
but it is not easy to realise the anxiety and trouble 
caused by the dictum of a scientist like Dr. Lardner, at 
the meeting of the British Association in this city in 
1836, that the whole idea of ocean navigation on voyages 
as long as from Bristol to New York was at that epoch 
an abstract impossibility. 

In these days of criticism of the t, often involving 
the rehabilitation of individuals, it is interesting to note 
that Dr. Lardner’s part in condemning beforehand the 
construction of the Great Western steamship and the 
ideas on which she was designed has been of late years 
unduly minimised. It has been said that all Dr. Lardner 
meant was to express a pious doubt as to the commercial 
prospects of ocean navigation, I have carefully read the 

‘ Proceedings ” of the time, and I am brought to the con- 
clusion that Fis words and writings will admit of no such 
interpretation. Dr. Lardner’s views, arrived at after cal- 
culation and reasoning, were precisely expressed and 
boldly and honestly enunciated by him. He said ‘‘ that 
in proportion as the ——— of a vessel is increased, in 
the same ratio, or nearly so, must the mechanical power 
of the engines be enlarged and the consumption of coal 
augmented.” He based his views that success was im- 
possible on principles which he supposed to be sound, but 
which were, in fact, assumptions, viz., that the resistance 
to the progress of a ship varied directly with her capa- 
city, that a certain number of tons of coal. were required 
per horse-power for the vegege across the Atlantic, and 
that, this being so, enough fuel could not be carried in a 
~~ however large she — be made. 

runel, on the other hand, contended that Dr. Lardner’s 
views were fundamentally erroneous; for that, whereas 
the capacity of a ship increased in the ratio of the cube of 
her dimensions, the resistance to her progress varied not 
in the ratio of the cube, but nearly as the square of her 
capacity. Thus, by adopting a proper length, beam, and 
— a ship would not only carry coal for the journey 
to New York, but be commercially successful in respect 
of cargo and passengers. 

We know now that the resistances encountered by a 
ship are not merely dependent.on her dimensions, but 
comprise wave-making at various s , bringing form 
and proportion of dimensions ‘largely into the necessary 
calculations; but I want to point out that the line ‘of 
divergence of the different views of Lardner and Brunel 
was sufficiently precise and quite crucial. It is true that 
Dr. Lardner, in later criticisms of 1837, retreated some- 
what from his position of 1836, introducing more of the 
commercial aspect of the case, and stating that no steam 
vessel could make profitable — across the Atlantic ; 
but, even so, it seems clear that the fundamental matter 
at issue in 1836 and 1837, the period of Dr. Lardner’s 
active. criticism, was the question of the resistances in- 
creasing in the same ratio as the capacity. The results 
of these ex cathedrdé statements by Dr. Lardner about the 
Great Western, then in process of being built, must have 
caused great anxiety to the promoters and much by - 
liminary distrust of the “gg on the part of the public. 
They were, unquestionably, honestly arrived at, however 
much they were due to reasoning on unascertained pre- 
mises, and this latter is the reason for my venturing now 
to refer once more tothem. As a matter of fact, the ship 
started from Bristol in 1838, and arrived at New York in 
14 days with 200 tons of coalinher bunkers. = = | 

Let me remind you of another somewhat similar in: 
stance of the way in which the anxieties of engineers have 
been unnecessarily increased and public alarm gratuit- 
ously, though honestly, aroused. hen the designs of 
the Forth Bridge—of which the nation, and indeed the 
world, is proud—had been adopted both by the railway 
companies who were to find the capital and by Parlia- 
ment, a most distinguished man of science—the then 
Astronomer Royal—came to the conclusion that the engi- 
neers had neglected certain laws which he enunciated 
respecting the resisting power of long struts to buckling, 
and that the bridge ought not to be constructed, as he 
considered that, to use his own words, ‘‘ we may reason- 
ably expect the destruction of the Forth Bridge in a 
lighter gale than that which destroyed the Tay Bridge.” 
All this was stated no doubt from a strong view of ublic 
duty, in a letter to a public newspaper by Sir rgZe 
Airy. If the bases of his calculations were right, the con- 
clusion might have been correct ; but the fact was, that 
there was no.foundation worthy of the name for the 
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reasoning. Again, another distinguished mathematician 
ublicly criticised the Forth Bridge with equal vigour, 
asing his views that it was fundamentally incorrect on 
another set of equally erroneous assumptions, maintain- 
ing again that it should not be permitted, because he 
proved by reasoning on those assumptions that it must be 
absolutely unsafe. 

Again, in shipbuilding, until Mr. William Froude, 
some years prior to 1875, made his experiments by means 
of models on the highly difficult and otherwise almost 
insoluble causes of the retardation of ships and their 
behaviour in waves, beginning at the beginning, taking 
nothing for granted, and eliminating all elements of 
possible errors, little or nothing was known of the laws 

overning these questions. Laws had been laid down by 
Eich authorities as to the causes of retardation of ships, 
many of which, in fact, were not true, while some of the 
assigned causes were non-existent and some real causes 
were unrecognised. Mr. Froude was told that no infor- 
mation could be learnt from experiments on models 
which would be applicable to full-sized ships, and_that 
ships must continue to be designed and engines built on 
data which, scientifically speaking, were assumptions. 
The outcome has been that Mr. Froude’s a priori depre- 
ciated experiments with models have solved most of the 
questions relating to that branch of naval architecture ; 
and at the present time every ship in the Royal Navy, 
and not a few in the merchant service, are designed in 
accordance with the data so gained. 

Another example of hasty generalisation occurs to me, 
and that is on the important question of wind pressure. 
Treadgold, who undoubtedly was one of the soundest of 
engineers, laid down in 1840 that a pressure of 40 lb. per 
square foot should be provided for; reasoning, no doubt, 
from the fact that such a pressure had in this country 
been registered on a wind gauge of a square foot or less 
in area. As a consequence, he assumed that the same 
force could be exerted by the wind on areas of any dimen- 
sions. Thus roofs and bridges, wherever any calculations 
of wind pressure were made, were designed for a pressure 
of 40 1b. per square foot of the whole exposed surface, 
and under the alarm caused by the fall of the Tay Bridge 
in 1879, the piers of which were not probably stron 
enough to resist a horizontal pressure of one-fifth of such 
an amount, a further general assumption was made ; and 
railway bridges throughout the kingdom were ordered 
by the Board of Trade in 1880, acting no doubt on expert 
advice, to be in future designed, and are designed to this 
day, to resist 56 lb. of horizontal wind pressure on the 
whole exposed area with the ordinary factors of safety 
for the materials employed, as if such horizontal strain 
were a working load. 

It had for a long time previously to this order of 
Government being issued, been suspected that these 
small-gauge experiments were untrustworthy, and subse- 
quent experiments at the Forth Bridge on two wind 
gauges of 300 square feet and of 14 square feet respec- 
tively, indicated that with an increase of area the unit of 
pressure fell off in a very marked degree. Under the 
same conditions of wind and exposure the larger gauge 
registered a pressure 38.7 per cent. less per square foot 
than the smaller gauge. have been able to carry ex- 
periments further at the Tower Bridge by observing the 
pressure on the surface of the bascules of the bridge, as 
evidenced by the power exerted by the actuating engines. 
In this case we have a wind gauge of some 5000 ft. in 
area, and it has been shown that, while small anemo- 
meters placed on the fixed parts of the bridge adjoining 
the bascules register from 6 lb. to 9 lb. per square foot, 
the wind pressure on the bascules is only from 1 Ib. to 
14 lb. per square foot. 

It is difficult to imagine the amount of money which 
has been wasted in unnecessary provision against wind 
strains of 56 lb. per square foot on large areas in con- 
sequence of this hurried generalisation from insufficient 
data. I know something of what the provision for 56 lb. 
on the square foot for wind cost at the Tower Bridge, and 
I do not wish to mention it ; but if the public had been 
told that the dictum of experts, arrived at, however 
hastily in 1880, was to be set aside in the construction of 
that bridge, all confidence would have been beforehand 
destroyed in it, and I sup no Committee of Parlia- 
ment would have passed the Act. 

I have mentioned these matters, which could be added 
to by many similar instances in other branches of applied 
science, not for the sake of reviving old controversies or 
of throwing a stone at highly-distinguished men, honoured 
in their lifetime and honoured in their memory, nor for 
the sake of criticising more modern scientists or a Govern- 
ment Department. Still less do I wish to question the 
necessity and value of mathematical calculations as applied 
to the daily work of engineering science, but I recall the 
circumstances for the purposes of bespeaking the utmost 
caution against our ean need to lay down laws based 
on unascertained data. We know the tendency there has 
been at all times to generalise and to seek refuge in for- 
mule, and we cannot but know that it is not at an end 
now. We ought to recognise and remember how few 
physical questions had been exhaustively examined 60 years 
ago, and may I say how comparatively few have even now 
been fundamentally dealt with by experiment under true 
scientific conditions. The investigation of physical facts 
under all the various conditions which confront an engi- 
neer requires much care, intelligence, time, and last, not 
least, not a little money. In urging the vital necessity of 
investigations, Iam sure that I shall not be understood 
as decrying the value of the exact analysis of mathe- 
matics, but we must be quite sure that the premises are 
right before we set to work to reason upon them. We 
should, then, exert all our influence against rules or calcu- 
lations merely based on hypothesis, and not be content 
with assumptions when facts can be ascertained, even if 
such ascertainment be laborious and costly. In a word, 


let us follow sound inductive science, as distinguished 
from generalisations; for ‘‘great is truth and mighty 
above all things.” Imaginings in physical science, even 
if backed up by an array of mathematics, the root of 
which may be unsound, are likely to lead us far away 
from the end we have in view. 

In connection with this subject, I may congratulate 
the Association generally, and this section in particular, 
that there is now more hope for experimental science and 
some endowment of research in this country than at any 
former time. The vital necessity of further work in these 
directions has long been recognised by men of science, 
and was notably urged by Professor Oliver Lodge. Last 

ear, in no small degree owing to the exertions of Sir 

ouglas Galton, K.C.B., who presided over the British 
Association in 1895, and brought the question very pro- 
minently forward in his inaugural address on that occa- 
sion, a highly influential deputation waited on the Premier 
to urge that England should have a public physical 
laboratory at which facts could be arrived at, constants 
determined, and instruments standardised. The import- 
ance of the questions which could be determined at such 
an institution in their influence on the trade and pros- 
perity of the country, independently of the advancement 
of purely scientific knowledge, cannot well be exaggerated. 

Our Government, while somewhat limiting the scope of 
the inquiry, appointed a small Committee to examine 
and report on this highly important subject. It is no 
breach of confidence to say that the Committee, after 
taking much evidence, visiting a similar and highly suc- 
cessful institution on the Continent, and studying the 
question in all its bearings, were convineed of the great 
public benefits which may be expected from such an in- 
stitution, and have unanimously reported in favour of its 
establishment. 

I feel sure that we shall all earnestly hope that Govern- 
ment will carry out the views of the Committee, and I 
venture to suggest that each of us should use what in- 
fluence he may have to induce the Chancellor of the 
Exchequer to find adequate funds for an institution which 
may be of the greatest benefit not merely to scientific re- 
search but to the commerce of these islands, threatened 
as it is on all sides by foreign competition of the most 
vigorons kind — a competition which is supported by 
every weapon which the science of other lands can 
forge for use in the struggle. It being acknowledged 
that our work in life is to deal with physical facts 
and apply them for the use of our fellow-men, we may 
have good hopes that at auch an institution as I 
have indicated, directed, as it no doubt will be, by the 
highest scientific superintendence, we shall be able, at 
least, far better than at present, to have a sound know- 
ledge of many facts which are obscure, and to deal with 
the many new conditions under which the applied science 
of the future will have to be carried on. 

Those who know most of the problems of Nature feel 
the more strongly how much remains which is unknown, 
and realise how completely those who teach require 
throughout their lives to be always learners. Let each of 
us then in our special walk of life, seeking for further 
enlightenment on the various problems of our work and 
in the application of that science which we love, humbly 
recognise that, 

** All Nature is but art, unknown to thee ; 
All Chance, direction which thou canst not see ; 
All Discord, harmony not understood.” 








AMERICAN ELECTRICAL APPARATUS.—The Government 
of Victoria has placed an order with the General Electric 
Company, of the United States, for six Thompson record- 
ing wattmeters of 100 volts, and varying capacities. 
They will be deposited in the Electrical Bureau of 
Victoria, and will be used as the official standard by 
which all electric meters used in the colony will be 
tested. 





THE BALpwin LocomotivE Works.—Mr. G. Gibbs has 
read a paper before the New York Railroad Club on 
the ‘‘ Electric Distribution of Shop Power.” It ap- 

red from the paper, that at the Baldwin Locomotive 
Vorks there are 215 motors in use, ranging from 2 to 50 
horse-power each, with an aggregate capacity of 1930 
horse-power. The total generator capacity is 700 horse- 

wer, and the average horse-power shown at the switch- 
noard is about 570, the load being quite steady. The 
force needed for inspection and repairs of the lines and 
the 215 motors, as well as 10 arc dynamos and four 
generators, consists of two men, with the occasional as- 
sistance of a third. One of these men works solely on 
armature repair. The labour cost averages about 6 dols. 
per day and the materials used in repair is estimated 
at 2 dols. per day. The total maintenance and repair 
cost is, therefore, about 2,500 dols. per annum, or about 
4 per cent. on the first cost of the plant. It is estimated 
that this is about the same as the maintenance cost of 
a mechanical system of power transmission. By the sub- 
stitution of electric motors, and the consequent removal 
of some shafting in the shops, sufficient head room was 
obtained for compactly built electric cranes. This has 
reduced the labour involved in moving machines 50 per 
cent or more, one instance being cited in which four to 
six men do work previously requiring 40, and also do 
it more rapidly. One shop previously uiring 150 
horse-power at the engines to drive the shafting alone, 
now seldom requires more than 80 horse-power at the 
switchboard, notwithstanding the addition of a crane 
and several new machines. Two 100-ton cranes in the 
erecting shop are each driven by a 50 horse-power motor, 
their installation effecting an immediate saving of 80 
men. A number of portable electric drilling outfits are 





also used, 





LAUNCHES AND TRIAL TRIPS. 


Messrs. RopNER AND Son, Stockton-on-Tees, launched 
on the 15th inst., a steel screw steamer of the following 
dimensions, viz. : Length between perpendiculars, 275 ft.; 
breadth, extreme, 39 ft. 7 in.; depth moulded, 18 ft.; 
which they have built to the order of Messrs, R. Ropner 
and Co., West Hartlepool. Her deadweight carrying 
capacity is 2750 tons on 17 ft. The engines will work up 
to about 700 effective horse-power, and are by Messrs. 
Blair and Co., Limited, having cylinders 194 in., 324 in., 
and 524 in. in diameter by 36 in. stroke, steam being sup- 

lied by two large steel boilers working at 160 Ib. pressure, 
he name of the steamer is Thirlby. 





The s.s. Scarthoe, built by Messrs. Ropner and Son, 
Stockton-on-Tees, to the order of Messrs. Bennetts and 
Co., Grimsby, made her official trial trip in the Tees 
Bay on the 16th inst. This steamer has been built off the 
three-decked rule, and is fitted with the builders’ patent 
trunk. The steamer will carry a deadweight cargo of 
about 6000 tons on a light draught of water. The steamer 
is fitted with a set of triple-expansion engines of Messrs, 
Blair and Co., Limited. The trial trip was satisfactory, 
a speed of 10 knots being easily obtained. 





The Perseus, cruiser, returned to Sheerness Harbour 
on Saturday, the 17th inst., from her eight hours’ natural 
draught trial, which proved successful. The details were 
as follow: Steam pressure, 251.5 lb,; vacuum, 25.3 in.; 
revolutions, 195.8 ; indicated horse-power, 5238.8 ; speed, 
19.1 knots; coal consumption, 2.27 lb. per horse-power 
per hour. The horse-power was 238.8 beyond the con- 
tract power. The Perseus, which has been built and en- 
gined by Earle’s Shipbuilding Company, will next be 
tested under forced draught, when her engines will be 
required to indicate 7000 horse-power on a four hours’ run. 


On Saturday, the 17th inst., Messrs. Ramage and Fer. 
guson, Limited, launched a steam yacht of 500 tons, built 
to the order of Mr. Frank D. Lambert, from designs by 
Messrs. Cox and King, London. On leaving the ways 
the yacht was named Surf. 


On Saturday, September 17, the s.s. Easingwold was 
taken to sea for her trial trip. She has been built by 
Messrs. William Gray and Co., Limited, to the order of 
the London and Northern Steamship Company. Limited, 
London (Messrs. Pyman Brothers, managers), and is a 
fine steel screw steamer 341 ft. in length over all, 48 ft. 3in. 
in breadth, and 24 ft. in depth. e propelling machi- 
nery is of the triple-expansion t Pe, supplied by the 
Central Marine Engine Works of Ww! liam Gray and Co., 
Limited, and has cylinders 24 in., 38 in., and 64 in. in 
diameter by 42 in. stroke. Steam is generated in two 
large steel boilers working at a pressure of 170 lb. per 
square inch. The vessel and machinery have been built 
under the personal superintendence of Mr. W. Birchby, 
the owners’ superintendent. The Easingwold carried a 
full cargo of coals, and the result of the trial made in the 
Bay before proceeding on her voyage to Port Said was 
— satisfactory, an average speed of 9 knots being 
recorded. 





The fine steel screw steamer Balder, built and engined 
by Messrs. Blackwood and Gordon, Port Glasgow, for 
the Thule Steamship Company, of Gothenburg, recently 
underwent her trial trip on the Clyde. The Balder is the 
first steamer constructed by the Port Glasgow firm for 
this company, and her dimensions are: Length, 246 ft. ; 
breadth, 34 ft. ; depth, to main deck, 15 ft. 61m. She has 
been specially designed for accommodating a large number 
of passengers during the summer months; and in con- 
junction with the Bele, will run week-end trips between 
Granton and Gothenburg. She has also a good cargo- 
carrying capacity, with ample facilities for loading and 
discharging. Toserve this double purpose some of the 
state-rooms are made portable, the space being intended 
for passengers in summer and cargo at other times. The 
first-class accommodation is situated amidships, the 
dining-saloon, with seats for 50, being placed on the main 
deck in front of the machinery. The machinery consists 
of triple-expansion engines of the usual type, having 
cylinders 21 in., 33 in., and 54 in. in diameter by 39 in. 
stroke, the main boilers supplying steam being two in 
number. The trials on the measured mile at Skelmorlie 
were very satisfactory, a speed of 12} knots being 
obtained, which is abuve the guarantee. 








Tue Wor.p’s GoLp.—The production of gold through- 
out the world has enormously increased during the last 10 
years. The value of the output in 1889, was 22,037, 380/. ; 
in 1890, 23,769,7402.; in 1891, 26,130,0002.; in 1892, 
29,330,3002. ; in 1893, 31,298,960/. ; in 1894, 36,235, 1201. 5 
in 1895, 39,860,8202.; ‘in 1896, 40,591,381/.; in 1897, 
96,000,000/. ; and in 1898, (partly estimated) 55,000, 000/. 
The great increase in production has been, of course, 
attributable to the opening up of the goldfields of the 
Transvaal, Western Australia, British Columbia, and the 
north-west territory of the Dominion of Canada. 





Tur Surz Canat.—The transit revenue of the Suez 
Canal Company in August, was 264,400/., as compar 

with 226,800/., in August, 1897. The number of ships which 
passed through the canal in August was 275, as com- 
pared with 226 in August, 1897. The transit revenue 
collected in the first eight months of this year was 
2,332,860/., as compared with 1,950,690/., in the corres- 
ponding period of 1897. The number of ships which 
passed through the canal in the first eight months of this 
year was 2462, as compared with 2009, in the correspond- 





ing period of 1897, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPILeD By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPEOLFIOATIONS 
EELEOTED AOSY UNDER THR ACTS 1883-1888, 
mber of views given in the Specification Drawings is stated 
Mach cous; whore none are mentioned, the Specipcation is 
t illustrated. 
he e inventions are communicated from abroad, the Names, £c., 
of the Communicators are given in italics. 
ies of Specifications may be obtained at the Patent Office Sale 
ead, 25, Southampton Buildings, Chancery-lane, W.C., at 
evel tie edoreooment of the asceptance of & complete 
é 0 @ 
Tisvoctfeation is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of tance of a complete Specification, 
ve notice at the Patent O, of opposition te the grant of a 
latent on any of the grounds mentioned in the Act. 


GUNS AND EXPLOSIVES. 


21,653. G. B. Hinton, West Hartlepool, Durham. 
Projectiles. (8 Figs.] September 21, 1897.—A projectile con- 
structed to this improved method may comprise a y @ having 
the usual ogival form of head, but from the base z of the head, 
the body is conical and gradually diminishes in diameter towards 
the rear extremity, where it terminates in a portion a! partly 
rectangular and partly circular in cross-section. This portion is 
furnished with a cylindrical body b having a diameter corre- 
sponding with the base « of the head or with the bore of the gun ; 
game being attached to the a@ of the projectile by means of a 
locking ring ¢ provided with a stud for engaging in a bayonet or 
L-shaped groove or feather-way formed in the surface of the 
cylindrical part of the extremity a! of the en The ring ¢ 
may be protected by any suitable means. If desired, the ex- 
tremity a! may be wholly circular in cross-section, the cylindrical 
body being connected therewith by means of a loose key. For 
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muzzle-loading guns, the bands or studs which engage in the 
rifle grooves are formed upon the circumference of the cylindrical 
body 6, whilst for breechloading guns the gas check is attached 
to the rear face thereof. According to an alternative method of 
construction, illustrated in Figs. 3 and 4, the body a of the pro- 
jectile is parabolic in formation, the rear extremity terminating 
in a portion a1* partly hexagonal and partly circular in cross- 
section. The cylindrical body b* is hollow and is retained upon 
the hexagonal portion by means of a cup-shaped locking nut and 
stud, the latter engaging in an |_-shaped groove or feather-way. 
The mouth of the cup-shaped nut is provided with saw-cuts to 
permit its being sprung into the cylindrical hollow body b* ; the 
nut being, moreover, furnished with a square tang for the recep- 
tion of a key for turning the same when effecting the locking of 
the parts. d is a protecting cap whereby the powder gases 
ro _— from the interior of the body b*. (Accepted July 27, 


21,648. L. Silverman, Crayford, Kent. Means for 
Regulating the Speed of Firing of Automatic Guns. 
{5 Fijs.] September 21, 1897.—This invention relates to means 
for regulating the speed of firing of automatic or ‘‘ Maxim” guns, 
and more particularly to the class of such guns in which the 
crankshaft is provided with an external handle that oscillates 
dariog the working of the gun. According to this invention there 
is employed in conjunction with the aforesaid handle, a loose 
weight, which is so arranged that its inertia and momentum have 
to be overcome at the termination of each stroke of the handle 
in one direction before the latter can perform its stroke in the 
ame direction. A is the crank handle, which, as shown, is of 

kind referred to in the Specification of Patent No. 7156, of 
1892. B is the loose weight which is constructed in the form of 
an arm b, that is loosely mounted on the axle of the handle A. 
Theouter end b! of such arm is forked, to embrace the outer end 
@ of the said handle, andis made heavy enough to serve as the 
Weight. The space between the two sides or jaws of the fork is 
somewhat greater than the diameter of the portion a of the 
handle A, so that a certain amount of lost motion or play 
exists between these Therefore when the gun is fired and 
the crankshaft al turned about its axis, so that the handle is 
caused to perform its forward stroke, the handle first has to over- 
— the inertia of the weighted end b! of the aforesaid loose arm 

, and then, after coming to rest on completion of its forward 
stroke (Fig. 2), the weighted end of the arm, by its momentum, 
continues its movement independently for a distance correspond- 
cae the extent of the aforesaid lost motion or play, thereby 

king or exerting a pressure on the handle A that prevents the 
ter from returning until the inertia of the weighted end of the 
ot ap is again ov The retardation of the movement 
the handle takes place at the completion of each stroke. Ina 








of the handle by a transverse bolt or pin. This pin passes through 
slots formed in the arm to permit of the latter turning slightly 
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on the boss, and thereby participating in the aforesaid play or 
independent movement at the completion of the forward and 
backward strokes of the handle. (Accepted July 27, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


21,528. A. Craig, Coventry, Warwick, and C. T. 
Austen, Lewisham, Kent. Machinery Emplo ed in 
the Construction of Tension Whee. 
pone and the like. [2 A September 20, 1897.—In the 
pecification of Letters Patent No. 23,204, of 1896, there is de- 
scribed a machine for screwing up the nipples and tightening the 
— of a tension wheel. e present invention has for its 
object to provide for use, with such a machine, a chucking 
device for maintaining the hub centrally within the wheel rim 
and for keeping the rim true whilst the wheel is being built up. 
According to this invention the wheel to be operated upon ts 
carried by a fork or holding device located in suitable proximity 
to the said building-up machine. In this fork runs a spindle over 
which the wheel hub is previously passed, and retained thereon 
by a coned nut or otherwise. Upon the spindle is a boss4. This 
boss is fast upon the spindle, and is held in position by a nut or 
otherwise. From the boss 4 project radially a number of arms at 





the extremity of which is an annular metal rim or flange 7. At 
intervals this rim or flange is bored and tapped towards its axis 
to receive a screw-threaded stem forming part ofa jaw 9. At the 
same point the rim 7 is slotted to receive a toothed wheel 11 pro- 
vided with a screw thread to engage with the screwed stem. At 
one side of the rim 7 a circular rack 12 is held by one or more 
back plates secured by bolts. The rim 7 is likewise constructed to 
receive a square-ended spindle 15, to which is keyed a toothed 
wheel, and to which motion may be imparted by means of a suit- 
abie handle or box-key. 17 represents the rim of the wheel, and 
the jaws 9 may be shaped to co nd thereto and either as 
shown, or to fit round the two sides of the rim. When the wheel 
to be built up has been mounted as described, the spindle 15, and 
with it the toothed wheel is turned. This operates to rotate the 
rack 12 which in turn ee the pinion wheels 11, and they, 
being each screw-threaded internally and held within the slot 10 
operate to extend the jaws 9 equally, and thereby maintain the 
wheel rim 17 in truth. (Accepted July 27, 1898.) 


MILLING AND SEPARATING MACHINERY. 
Cc. E. Mumford, Lavenham, Suffolk. Ma- 


29,120. 
chines for Cleaning and Sorting Grain, Seeds, and 
the like. [1 Fig.] December 9, 1897.—A is a frame supporting 
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modified arrangement the weighted arm b is connected to the boss 





a wire revolving cylinder B. The first part of this cylinder is of | only one of the two signal levers 


treated to pass through, while the substances —— than the 
pass out at the end. The cylinder B is fed from one end 
y means of a hopper—this end bei save for the hopper— 
but the by. yee end is open to permit the escape of —— 
stances, e best, grain under treatment—which passes ugh 
the coarse sectioa of this cylinder—falls through a spout C up 
which a strong current of airis drawn by means of an exhaust fan 
The ia next on toa sogpeentns self-cleaning 
= od E supported in a frame F. The spaces between the 
wire (which are placed longitudinally) are kept clear by means of 
washers or collars which are inserted between the wires and are 
held in positioa by transverse rods passing beneath the bed and 
resting in stationary slots or Boy ope provided on the frame 
beneath the bed. The bed is made in one, two, or more sections, 
having a drop between each, giving the bed the appearance of 
steps or falls. As shown, there is one such drop at G. The grain 
thus, in its passage down the surface, is caused to fall at G, and 
the advantage is that the lighter grains, which, when the bed is 
flat, have a tendency to ride over the heavier ins, are thus 
brought into contact with the surface of the bed itself, and so go 
through, instead of riding upon the heavier grains. The grain 
undergoes a second wind treat t, or suction at H, after leaving 
the self-cleaning bed. The machine is thus a combination of a 
rotary self-cleaning screen, working in conjunction with a fan or 
exhauster, followed by a self-cleaning screen of novel construction 
and a final treatment by wind. (Accepted August 3, 1898.) 





RAILWAYS AND TRAMWAYS. 


oft 8. y me .~} . Worcester. Audible 
paratus for Warning Drivers, 
layers, &c., on Railways. (3 Figs.) September 17, 1897. 
—This invention relates to an improvement on the invention 
forming the subject of Patent No. 6923 of 1895, in which the bell 
or other sounding I og weer is mounted upon the engine, where 
it can be more readily heard than when situated on or near the 
permanent way. In carrying this invention into effect, a sup- 
os frame B is provided which is attached to the rail C by 
suitable clips, and upon this frame B is mounted a spindle upon 
which the j lever A is mounted and controlled by any suit- 
able spring. e stud or arm E is provided and attached to the 
ordinary step F of the engine, and upon this stud or arm E the 
wheel H, which may have a serrated periphery, is mounted. 
The vertical rod K is eccentrically pivoted to this wheel, 
and passes up through a hole in a plate supporting at ite 
































top the bell M, which may be connected thereto by a spring. The 
rod is kept up by means of a coiled spring between a fixed collar 
on the rod and the plate. The action is as follows: When the 
engine travels past the actuating arrangement, the serrated 
wheel H is partly revolved by the jagged lever A, with the result 
that the vertical rod K is vibrated and the bell M rung. The 
actuating arrangement is portable, and can be moved and fixed 
as described in the before-mentioned Patent, or the frame B may 
be mounted on the pivot, so that the frame may be turned in 
the direction of the arrow, and thus bring the inclined lever into 
a position clear of the wheel H. The vertical rod K may be so 
attached to the whistle that upon being actuated it sounds the 
whistle of the engine. As only a quarter of the serrated wheel H 
is in action, the wheel, when worn, may be shifted to three new 
places by altering the position of the pivot of the rod. (Accepted 
July 27, 1898.) 


24,821. W. F. Renton, Sheffield. Railway Signal 
Apparatus. [4 Figs.] October 26, 1897.—In many cases a rail- 
way signal has to be placed under the control of two or more 
separate, and it may be, distant signalmen, so that the semaphore 
arm cannot be lowered to indicate safety unless both or all the 
signalmen pull over their levers for that — This invention 
pe aren to apparatus for working the signal under these condi- 
tions. As shown in Figs. 1 and 2, which illustrate a signal lever 
and its connections arranged according to this invention, so that 
the signal is under the control of two separate signalmen, the 
ordinary balance weight employed to raise the semaphore arm 





to indicate danger, is fixed on one arm of a lever A, having mounted 
on its other arm a pulley, over which passes a wire I J, which is 
led over suitable guide pulleys, and has its ends attached to both 
the separately operated, and, it may be, distant signal levers. A 
pin E on the looped arm of the lever is en in a slot or forked 
gab at the lower end of the vertical rod O, which is connected in 
the usual way to a lever arm projecting beyond the fulcrum of 
the semaphore arm. This slot or gee is of such length that when 

is pulled over, drawing I or J, 





and the second part is of such gauge as to allow the grain being 


fine gauze to allow sand or small substances to pass ee it, | the lever A takes the position A!, and the pin E is moved up to 


the end of the slot or gab without raising the vertical rod C ; but 
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when both the signal levers are pulled over, drawing both I and 
J, the lever A is raised to the position A2, and the pin E then 
raises the vertical rod C, lowering the semaphore arm to indicate 
safety. When either signal lever is moved back to ‘‘ danger” 
position, releasing I or J, the pin E descends in the slot or gab, 
allowing the loaded arm of the lever to descend, raising the 
semaphore arm to indicate “danger.” When the signal has to 
be controlled by three signalmen, the arrangement shown in 
Figs. 3 and 4 is adopted. The lever A has mounted on its end 
two pulleys and a cord or chain O, which has its end attached to 
Aat K and M, is ed round these pulleys, and three pulleys 
which are mounted in yokes attached to the three pulls leading 
from the three separate signal levers. The stroke of each of these 
signal levers is such that when it is pulled over the lever A is 
raised to Al; when two are pulled over it is raised to A2, and 
it is not until the third is also pulled over that the lever is raised 
to A*, the pin E raising the rod C, and so lowering the sema- 
phore arm to indicate safety. (Accepted August 3, 1898.) 


SHIPS AND NAUTICAL APPLIANCES. 


21,177. W. Cassap, London. Construction of Steam 
and other Vessels. [2 Figs.) September 15, 1897.—This in- 
vention relates to a steam or other vessel characterised by having 
an increased rise of floor in conjunction with arch-shaped sides, 
whereof the curves are struck with a radius of half the extreme 
beam, the upper ends of the arcs approaching the sheer or deck 
of the vessel whilst their lower ends meet the turn of the bilge. 
Assuming this invention to be applied, by way of example, to a 
steam vessel intended for cargo-carrying purposes, the rise of 
floor, indicated by the line a, is preferably somewhat greater than 
usual. The midship section is hounded by circular lines b, b 
described with a radius, from a centre such as c, of half the 
extreme beam ; the upper ends of the circular lines terminating 
at about the deck-level, or reaching nearly to the sheer of the 
vessel, whilst their lower ends meet the turn of the bilge d. 
Such a transverse section, although presenting practically the 








same wetted surface as that of a vessel of the usual plain-sided 
form, possesses greater strength by reason of the sides being 
arch-shaped instead of flat. The scantlings may accordingly be 
somewhat modified with corresponding economy in the cost of 
materials. The carrying capacity is increased in an important 
degree; and, owing to the greater rise of floor, the draught is 
somewhat greater when the vessel is in the unloaded or “light” 
condition, thus affording better immersion of the propeller and 
facility in handling. For the same reason the stability of the 
vessel when loaded is improved, owing to the diminution in the 
capacity of the ballast tank space, the difference of buoyancy 
being compensated for by the rounded and consequently some- 
what extended sides. Moreover, in a sea-way, the tendency to 
rolling is considerably minimised, and the improved vessel would 
more quickly right herself by reason of the comparatively reduced 
frictional area offered to the motion of the water. (Accepted 
July 27, 1898.) 


21,460, E. H. O. R. Ropner, Jun. Stockton-on- 
Tees, Durham. Construction of Passenger, Cattle, 
and other Vessels. (3 Figs.) September 18, 1897.—For the 
purposes of ventilation and of supporting or aiding to support 
decks or other parts of a vessel requiring supports of the kind 
known Mod ye there are provided stanchions, pillars, or sup- 
ports made hollow or with passages therethrough and adapted 
to serve both as stanchions and as ventilators. Such ventilator 
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stanchions may be employed in the construction of vessels of all 
kinds, in which decks or other parts have to be supported by 
stanchions or pillaring. They are sometimes arranged to sup- 
ets or assist in supporting portable cargo skids. a is the ship’s 

old, b the tank, ¢ the deck, d the hatch, / ventilator stanchions 
that serve as supports to the cargo skids e, which are fitted for 
the purpose of loading or discharging cargo. The upper part of 


ventilator stanchions that serve as supports to the decks. In this 
example there are four longitudinal rows of ventilator gtanchions. 
The drawings indicate a trunk ship, wherein the two inner sets 
of ventilator stanchions extend upward from the top of the tank 
at the bottom of the ship (but it might be from the bottom of 
the ship) past the inner edges of the weather decks, which they 
assist to carry by brackets or other fastenings through the trunk 
along the sides thereof, to which they may be connected and 
through the top of the trunk ; but they might extend only toa 
suitable point inside the trunk, and may be soarranged that the 
pillars will extend up through the side deck and up past the out- 
side of the trunk to any desired height. The outer ventilator 
stanchions are carried by the weather decks at the respective 
sides of the trunk and are arranged near the bulwarks which 
they assist tocarry. The ventilator stanchions are in communi- 
cation at suitable points with the holds of the ship, 80 as to venti- 
late the same. The inner ones may be upcast, and the others 
downcast, or vice versé (the two inner and two outer sets of hollow 
stanchions thus in either case co-operating). To increase the 
ventilating action, the upper ends of the ventilator stanchions 
may be provided with cowls. Sometimes it may be convenient 
to arrange that each ventilator stanchion shall serve indepen- 
dently as an upcast shaft. (Accepted August 3, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


14,133. E. B. Caird and T. J. Rayner, London. 
Float-Feed Apparatus for Evaporators and the 
like. [1 Fig.] June 25, 1898.—This invention relates to float- 
feed apparatus for evaporators and the like, so arranged that 
the float acts steadily in opening and closing the feed valve. B 
is the float-box having an outlet b to the evaporator or other 
apparatus requiring to befed. In the box isthe float F suspended 
from the bell-crank lever which is pivoted at / and has its upright 
arm jointed to a rod R, sloped oa its underside which rests on a 
roller. Vertically above the roller is seated the feed-valve V 
which has seated on it a smaller valve v. The stem of the small 
valve v has a screwed end fitted with a nut which rests on the 
upper side of the rod R and is alittle below a sleeve forming part 
of the stem of the large valve V. The parts under and at the 
side of the valve are accessible on removing screw plugs. The 








operation of the apparatus is as follows: When the water becomes 
low in the box B, the float F descends, drawing the sloped part 
of the rod R over the roller and so raising the vol, which raises first 
the small valve v a little so as to balance to some extent the pres- 
sure above and below the main valve V, which is then raised, so 
that water entering by the inlet A passes down to the float-box B 
raising the float, the ascent of which allows the valves to close, 
cutting off further supply. As the movement of the float is not 
transmitted directly to the valve, but through the inclined rod, 
on the longitudinal movement of which the valve has no percep- 
tible effect, there is none of that vibratory motion of the float 
and valve which usually occurs when these are directly connected, 
whenever the water is at or about the normal level in the float- 
box. The slope on the underside of the rod R is preferably some- 
what curved, as shown, so that the further the float descends the 
more rapidly is the valve opened. (Accepted August 3, 1898.) 


MISCELLANEOUS. 


21,115. T. C. Palmer, London. Distillation of 
Petroleum and other Oil,and Apparatus therefor. 
(2 Figs.] September 14, 1897.—a is the distilling vessel and bis a 
“ congeries” of tubes arranged within the lower part of the said 
still and through which the oil to be distilled flows and around or 
through which superheated steam can be passed; a! is the inlet 
for the crude oil, a? the inlet for the superheated steam and a3 the 








outlet therefor. 2 the “‘ catchall” or receiver and h is the pipe 
by means of which the upper part of the still a is placed in com- 
munication with the said “catchall.” i is the vacuum pump by 
means of which the necessary vacuum is produced in the 1 a, 
the vacuum pump being connected by a pipe 7 with the upper 
part of the “catchall” g and by a pipe 7 with the upper part of 





ventilators, and, also, the skids can be made removable ; g are | 


the first of a series of condensers j, j. There may be any suitable 
number of these condensers of which two only are shown. The 





condensers j arein the form of cylindrical vessels having tubes 
through which water is caused to circulate and around which 
the vapour is caused to pass. The water passes in at the bottom 
of each condenser through the inlet j1 and out at the upper 
end through the outlet j?. The crude oil is preliminarily heated 
before it passes into the still, by means of the fore-warmer & con. 
taining at its lower part a congeries of tubes similar to the con. 
geries in the stilla. The operation of the apparatus is as follows : 
The crude oi! is conveyed through the inlet pipe / into the fore. 
warmer k and is there heated by the hot residual oil pumped into 
the lower end of the said fore-warmer, and,‘ when sufficiently 
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warmed, is allowed to through the pipes y and a! into the 
still a. Any oil which may have been vaporised in the fore- 
warmer passes up through the fore-warmer and through the pipe 
q into the catchell g where it is condensed. The warmed oil in 
the still a is heated by the superheated steam which flows around 
the pipes b in the lower end of the still and is distilled; the 
vapours passing through the pipe / into the catchall g where the 
light spirit may be condensed and drawn of through the pipe q! 
into a receiver. The uncondensed vapours then pass through the 
dry vacuum pump tand into the condensers j, 7 where they are 
gradually condensed and can be collected and drawn off. (Ac- 
cepted July 27, 1898.) 


12,973. H. H. Lake, London. (Maschinenfabrik Augs- 
burg, Augsburg, on Apparatus for Fe 
Sheets of Paper to Prin Machines. [2 Figs.) 


June 9, 1898.—This invention relates to an improved arrangement 
or apparatus for automatically picking up the sheets of paper 
for feeding to printing machines, and by which arrangement the 
top sheet is lifted from one of the corners gradually along the 
front edge until completely separated from the next lower sheet 
of the pile. The lifting of the sheets is effected by means of 
elastic tongues a carried by a bar S and adapted to be moved from 
the dotted position I into the position II shown in full lines, 
through the intervention of partly cut-away discs on the spindle 
B. The cut-away portion of these discs enables the tongues to 
return to their initial position I owing to their elasticity. The 
tongues @ are em with a beak in the form of a knife edge 
by means of which they raise the front edge of a sheet each time 
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they are moved from the dotted position I into the position II. 
The arrangement is such that the first tongue further raises the 
corner which has been previously lifted up by any suitable means, 
and so detaches a further portion along the edge of the sheet. 
Having thus placed the first tongue into the position II, the 
second tongue is next moved from position I into position Il, 
and thereby raises another portion of the edge of the sheet, and 80 
on with all the tongues in the proper order until the entire front 
edge of the sheet has been raised off the pile. After this is 
accomplished the roller b is caused to move from its lower post 
tion into its uppermost position, and in this position it —s 
the raised edge of the sheet against the bands which run aroun 
the revolving cylinders W and rollers, and which bands at = 
move the sheets to the bands on the cylinder R and rollers. e 
two sets of bands = the sheet between them on to the f 
table E near the printing cylinder. (Accepted August 10, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in = 
United States of America from 1847 to the present time, = 
reports of trials of patent law cases in the United States, ro Lg 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
street, Strand. 








Paris MerropouitaN Ratway.—The extent of “4 
authorised Paris Metropolitan Railway system is near'y 
40 miles, with 117 stations. At present only one section, 
that from Vinciennes to the Bois de Boulogne, a distance 





of seven miles with 18 stations, is to be commen 
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MICROSCOPIC STRUCTURE OF GOLD 
AND GOLD ALLOYS. 


By Tuomas AnpREws, F.R.S., M. Inst. C.E., 
F.C.S., Metallurgical and Chemical Laboratory, 
Wortley, near Sheffield. 

Micro- Crystalline Structure of Pure Gold.—An 

analogy appears to exist between the freezing of 

ice and the cooling and crystallisation of molten 
masses of metals; a similarity of phenomena is also 
observable in the manner in which certain eutectic 
alloys, as also the impurities or foreign elements, 
are located during the process of solidification. In 
the case of the freezing of water, the impurities or 
saline matters in solution in the water or mother 





liquor generally locate themselves in the inter- 
crystalline spaces of the primary ice crystals during 
the process of solidification, the ice crystals them- 
selves being free from impurity. 

This has been referred to and experimentally 
demonstrated in a paper entitled ‘‘ Observations on 
Pure Ice,” by Mr. Thomas Andrews (Proc. Roy. 
Soc., vol. xlviii.), and also in the experiments of 
Mr. J. Y. Buchanan, F.R.S., in his paper on 
‘‘Tece and Brine” (Edinburgh Roy. Soc. Proc., 
vol. xiv., 1888, page 129). 

On the cooling of molten iron or other metal, 
the foreign impurities, such as sulphide of iron in 
ingot iron, and also the carbon compounds (in low 
carbon steels) crystallise out on the cooling of the 
mass mostly in separate and independent areas, the 
latter being interspersed throughout and_ inter- 
locked within the matrix of pure iron. The pure 
iron, having a higher fusion point, apparently cry- 
stallises in pure distinct crystals, at an earlier stage, 
during the cooling of the mass, dissociated from the 
other compounds or constituents ; the pheno- 
menon being allied to that of segregation. 

It was considered that similar and definite local 
isolation of the gold alloys, though of a micro- 
scopical character, might occur on the cooling of 
masses of gold alloyed with various metals, and 
that visible and tangible liquation and micro-segre- 
gation of the eutectic gold alloys would probably 
take place. The microscopic observations of Pro- 
fessor J. O. Arnold, and Mr. J. Jefferson, Assoc. 
R.S.M., and my own, have now indicated that 
such is the case, although the micro-segregation 
of the gold alloys appears to be of too minute 
a character to be easily detected by ordinary 
chemical analysis, but the phenomenon is micro- 
scopically demonstrated by synthesis. 

I further thought that the system of secondary 
crystallisation, which I recently observed occurring 
on the cooling of large masses of metallic iron (see 
paper entitled ‘‘ Micro-Metallography of Iron,” by 
Mr. Thomas Andrews, Proc. Roy. Soc., 1895), 
would probably also take place on the cooling from 
the molten state of pure gold and other metals. 

It occurred to me that a further analogy would 
probably be found to exist between the liquation 
and micro-segregation of the impurities and alloys 
in iron, and a similar phenomena in the case of 
gold when alloyed with other metals or foreign 
elements. An investigation of this nature into the 
micro-physical structure of gold and other alloys 
eppeared, therefore, to be a matter of such import- 
ance that I decided to make an independent series 
of experiments in addition to those of Professor 
Arnold and Mr. Jefferson on this subject. It will 
be seen that the question is one which may materi- 
ally affect some of the views at present held as to 
the physical structure of gold or other metallic 
alloys. The experiments were arranged as follow : 


Part I, 


A Micro- Physical Structure of Pure Gold.—As the 
_ for this part of the research, I instructed 
essrs. Johnson, Matthey, and Co. to prepare a 


and cast in a carbon mould into a bar 6} in. long 
by 4 in. in diameter, weighing about 14 oz., the 
mass being allowed gradually to cool. A portion 
was machined transversely from near the middle of 
this large bar, and a transverse micro-section, hey 
in diameter by ;; in. thick, was prepared, polished, 
and suitably etched in aqua regia (3 parts HNO,, 
1 part HCl.), and afterwards efficiently washed, 
dried, and mounted for microscopical examination. 
A beautiful crystallation of a radial character was 
observed in this transverse section, the pure gold 
on cooling having solidified in this manner. 

The system consisted of large primary radial 
crystals radiating from the centre of the bar towards 
|the circumference, the intercrystalline junctions, 





an interesting character, that I made numerous 
examinations of the gold bar with high-power 
objectives. The micrograph, Fig. 5, shows the 
general form of these secondary crystals, as seen 
in section, at a magnification of 2300 diameters ; 
and in Table I. are given a number of micrometer 
measurements showing their relative sizes. I ob- 
served, at these high powers, that many of the 
secondary crystals of the pure gold were further 
subdivided into a minute tertiary system of 
crystallisation or crystalline particles, partaking of 
the regular cubic character and its modifications. 

Micrometer measurements were made of a number 
of these tertiary crystals, and the results are given 
in Table I, 
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. , 4 Fig. 4. _Micro-crystalline structure. Longitudinal section. Pure 
Fig. 2. Micro-crystalline structure. Transverse section. Fure gold bar. 64 in. long by } in. diameter. Magnified 100 dia- 
gold bar. 6}in. long by }in. diameter. Magnified 12 diameters. meters. 





Fig. 3. Micro-crystalline structure. Longitudinal section. Pure Fic. 5. Micro-crystalline structure. Pure gold. Secondary 
gold bar. 6}in. long by }in. diameter. Magnified 50 diameters. crystals. Magnified 2300 diameters. 


TABLE I.—Micro-CrystaLLINE STRUCTURE OF PuRE GOLD, DIMENSIONS IN Pants OF AN INCH. 











LarRGE Bar or Pure Gop 64 In. Lone By 4 IN. DIAMETER. SMALLER MOLTEN Mass OF PuRE Goup. 












































LONGITUDINAL SECTION. TRANSVERSE SECTION. 
: ? ‘ TERTIARY 
SECONDARY CRYSTALS. Gevevaza.* 
Primary Crystals. Secondary Crystals. Primary Crystals. 
Longitudinal | Transverse | Longitudinal | Transverse | Longitudinal} Transverse | Longitudinal | Transverse Dimensions 
Dimensions, | Di i Di ions. | Dimensions. | Dimensions. | Dimensions. | Dimensions. | Dimensions. 
0.233 | 0.0233 «=| ~—(0.0004 0.0002 0.02338 | 0.0233 | - 0.0008 | 0.0008 0.0002 
0.0689 0.0445 0.0004 0.0003 0.0689 | 0.0445 | 0.0008 |  0.00¢8 0.0002 
0.0265 0.0265 0.€004 0.0004 0.0265 0.0265 0.0020 0.0020 0.0001 
0.0318 0.0265 0.0008 0.0004 0.0318 | 0.0265 0.0€06 | 0.0006 0.0001 
0.0286 0.0265 0.0006 0.0004 0.0286 | 0.0265 0.0020 | 0.0014 0.0002 
0.0148 0.0159 0.0004 0.(004 0.0148 | 0.0159 0.0020 0.0014 0.0002 
0.0339 | 0.0297 0.0010 0.0006 9.0339 0.0297 0.0014 | 0.0014 0.0001 
0.0265 | 0.0233 0.0006 0.0004 0.0265 | 0.0233 0.0016 | 0.0016 0.0002 
0.0318 0.0265 0 0004 0.0002 0.0318 | 0.0265 0,0020 0.0016 0.0002 
0.0106 0.0095 0.0006 0.0006 0.0106 } 0.0095 0.0020 | 0.0016 0.0002 
Average 0.0297 | 0.0252 |  0.0:08 0.0004 0.0297 | 0.0252 | 0.0015 | 0.0018 0.0002 
a * The tertiary crystals were mostly extremely minute cubes. 


as seen in section, between the separate crystals! It will be observed that the pure gold crystallised 
being easily distinguishable with comparatively in the regular cubic system or in modifications 
low microscopic powers. The general crystalline thereof, the primary crystals, as seen in section, 
form is given on the micrograph, Fig. 2, and the being chiefly hexagonal with a predominant angle 
dimensions are given in Table I. |of about 120 deg. the formation being probably 
A feature of special interest was the way in which | due to a system of interfering cubes and octahedra. 
the large primary crystals of gold had in every |The secondary crystals of pure gold were found 
instance further broken up and subcrystallised into a | enclosed within the primary ones in every case, and 
vast number of secondary crystals; after the manner they were also generally belonging to the regular 
I observed, under certain conditions, in the case of cubic system and its modifications, ‘ : 

metallic iron (see ‘‘ Micro-Metallography of Iron,”| Another micro-section, 4 in. long by Jy in. thick, 
by Mr. Thomas Andrews, Proc. Roy. Soc., 1895). | was machined, longitudinally, from the large bar 
This secondary system of crystallisation was of such | of pure gold ; the section was polished and suitably 





quantity of chemically pure gold. This was molten, 
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etched in aqua regia, and examined microscopically 
with various objectives ranging up to high powers. 
These observations show the primary crystals of 
pure gold, as seen in section, to be generally of a 
hexagonal type, the crystals being of various sizes. 
A micrograph at 50 diameters is given in Fig. 3, 
and another micrograph at 100 diameters in Fig. 4, 
while micrometer measurements are given in 
Table I., page 411. It was noticed that all the pri- 
mary crystals of the pure gold were further broken 
up into a similar system of secondary crystals. 

Another portion of the large bar of gold was dis- 
solved in aqua regia, and after various evaporations 
to get rid of excess of acid, the solution was largely 
diluted, and was then allowed to stand for a week, 
being subsequently re-precipitated by oxalic acid, 
the precipitated metal being thoroughly washed and 
remelted in a graphite crucible. From this button 
of pure gold a micro-section, 4} in. in diameter by 
yo in. thick, was machined, polished, etched, and 
microscopically examined. In this sample the 
primary crystals were not found to be so well de- 
fined, but the secondary and tertiary crystals were 
very distinct. The micrometer measurements are 
given in Table I. 


(To be continued.) 








THE BRITISH ASSOCIATION. 


(Continued from page 386.) 
Section G.—MeEcHANIcaL SCIENCE. 
Exectric LicHTING at Bristow. 

Mr. H. F. Procror next read a paper entitled 
** Notes on the Electric Lighting System at Bristol 
with Special Reference to Auxiliary Plant.” The 
electric lighting works at Bristol are the property 
of the Corporation, who supply alternating current 
to private consumers, and continuous current for 
public street lighting. The whole is generated at 
one station. There are 12 Lancashire boilers 
working at a pressure of 125 lb. to the square 
inch ; they are fitted with coking stokers, mecha- 
nical elevators, conveyors, and an economiser. 
The main engines are all of the Willans’ 
central valve type and vary in size from 100 
to 700 horse-power, the aggregate being 3700 
horse-power. Alternators with revolving armatures 
are coupled direct to the engines and run in 
parallel with one another. Four dynamos, each 
giving 80 amperes at 600 volts, are used for light- 
ing and for driving the station motors. Two 
dynamos, each giving 500 amperes at from 100 to 
130 volts, and a small battery of accumulators, 
supply the exciting current for all the machines, 
and also for a portion of the station lighting. The 
main switchboards are of double-pole type, but 
will probably soon be replaced by single-pole 
boards when the outer conductors of the cables 
will be earthed ; 18 high-tension feeder cables run 
direct to transforming stations. The distribution 
of energy to customers is on the three-wire 
system, by triple concentric cables, the lower 
pressure system being divided into three dis- 
tinct networks. There are about 130 miles of cables, 
lead sheathed and steel armoured. These are laid 
direct in the ground, being loosely covered with 
bricks as a guard against accidental injury from picks 
or other road tools. The street arc lamps are ar- 
ranged with 12 lamps in series on each circuit, all 
circuits being run in parallel. There are 38 sub- 
stations. The author next proceeded to give results 
of trials made with a part of the auxiliary plant. The 
feed pumps consist of a steam pump and an electri- 
cally driven pump, each of a capacity of 4000 gallons 
per hour. The steam pump is a compound direct 
non-condensing machine; the motor pump is a 
three-throw feed pump driven by a 600-volt con- 
tinuous current motor, running at 650 revolutions 
per minute, through rope gearing and a pair of spur- 
wheels, the reduction being 12.9 to 1. The following 
were the results obtained during the trial: At 
full load the steam pump used 98 lb. of steam per 
brake horse-power per hour, the electric pump 
43.2 lb. of steam per brake horse-power ; at about 
one-sixth full sok the steam pump used 252.1 Ib. 
of steam per brake horse-power, and the electric 
pump 245.4 lb. of steam per brake horse-power 
per hour. It should be stated that the amount 


of steam consumed was obtained by collecting and 
condensing the exhaust, and in regard to the 
electrically driven plant, 32 lb. of steam are taken 
per kilowatt-hour, or 23.87 lb. per electrical horse- 


In the trial at one-sixth load the reduction of 
work was made by running the pump slowly ; 
in testing the electric pump it was kept at 
full speed, but a by-pass was opened. On 
another trial the speed of the electric motor 
was reduced 25 per cent. by lowering the arma- 
ture voltage, and the efficiency was much im- 
proved, as compared to the use of the by-pass. 
At about three-quarter full load, with all three 
plungers of the pump doing full work, the steam 
consumption was 35.3 lb. per brake horse-power 
per hour ; at about half load, with two plungers 
doing work, the steam consumption was 43.7 lb. 
per brake horse-power per hour ; at about quarter 
load, with only one plunger doing work, the steam 
consumption was 74 lb. per brake horse-power ; and 
when running light, the steam consumption was 
66.25 lb. During these four trials the three-quarter 
speed was maintained, the delivery being regulated 
by the by-pass cocks. On lowering the speed of 
the motor still further by reducing the armature 
voltage to 100, the efficiency at a low output 
was again improved, the conclusions arrived at 
by the author being that the motor feed pump 
will work with from 27 per cent. of the steam con- 
sumption of the steam pump; but the output of a 
motor pump should be controlled by regulating the 
speed of the pump, the employment of by-pass cocks 
resulting in the loss of much energy; and that with 
a motor-driven feed pump, where the motor runs at 
580 revolutions per minute and the pump at 45, an 
efficiency of 67 per cent. would be obtained. The 
results obtained with the donkey pumps are 
somewhat interesting. There is a duplex non- 
condensing steam donkey pump of the capacity 
of 2500 gallons per hour, pumping against a head 
of 41 ft. Unfortunately for the comparison, it is 
not in good repair. The electric pump is a 5-in. 
centrifugal, driven direct by a 600-volt motor 
at 400 revolutions a minute; its capacity is 
25,000 gallons per hour, pumping against a head 
of 26 ft. 6 in. The steam pump consumes 
545 lb. of steam per brake horse-power per hour, 
and the electric pump, 95.5 1b. The efficiency of 
the latter is found to be 25 per cent. There are 
two centrifugal circulating pumps, both of 2300 
gallons per minute, and working against a head of 
15 ft. One is steam driven and the other electri- 
cally driven; the former is a 12-in. pump coupled 
direct to a vertical compound-condensing engine, 
working at 210 revolutions per minute. The other 
pump is a 12-in. centrifugal coupled direct toa 600- 
volt motor running at 400 revolutions a minute. 
The results of the trials showed that the steam 
pump takes 90.65 lb. of steam per brake horse- 
power, and its efficiency is 25.2 per cent. The 
motor pump consumes only 48.26 lb., and its effi- 
ciency is 46.3 per cent. 

A centrifugal separator, such as is used for 
skimming milk, has been employed for the pur- 
pose of extracting oil from the feed water, a pur- 
pose which it is found to effect very perfectly ; the 
apparatus is driven by an electric motor, and the 
value of the power absorbed is about 1?d. per 
thousand gallons treated. When operating on 
400 gallons per hour the steam consumption is 
220 lb. per hour, when driven by a steam turbine ; 
or 37.6 lb. per hour when driven by a motor 
through a leather strap. It is thought that with 
direct driving the separation can be reduced to 
below 1d. per 1000 gallons. 

The discussion on this paper was opened by 
Mr. T. Parker, who said it was interesting to hear 
details of electric power as applied to the working 
of steam pumps ; the results were so encouraging 
that he felt convinced they would lead to a further 
extension of the system. He said it was good to 
heat the feed water because it led to its purification. 

Mr. Geipel remarked that generally, direct- 
driven feed pumps had a low piston speed, and the 
steam was not used expansively. In the case-of a 
theatre with which he was connected, out of 7 cwt. 
of coal used for electric lighting, 1 cwt. went to 





the pumps. They had got over this difficulty by 
using an injector, and this he thought would prove 
a strong rival to the electric pump. 

Professor Silvanus Thompson said that those 
who travelled in Canada and the United States, saw 
wonderful installations of electric power applied to 
auxiliary purposes, and he often wondered whether 
we should ever be able to catch these countries up. 
The discussion here turned chietly upon the use of 
injectors for boiler feeders, and the action of oil in 





power, that being found to be the consumption of 
the smallest generating plant used in this station. 


boilers, but no new facts were brought forward in 
connection with these subjects. 





Mr. Preece, in proposing a vote of thanks to the 
author, said that the installation described had been 
in use six years. It had been originally designed 
for 10,000 lamps, but there had been an increase of 
10,000 lamps per year. The charge for electricity 
had been originally 6d., but was now 5d., and, by 
this competition, the price of gas had been brought 
down from 2s. 10d. per 1000 to 2s. 2d. per 1000. 

In replying to the discussion, the author said he 
did not think feeding boilers by injectors suitable 
for electric stations, as a continuous feed was 
required for economical purposes. 


Exectric TRACTION BY SuRFACE Conracts. 


A paper by Professor Silvanus P. Thompson and 
Mr. Miles Walker on ‘‘ Electric Traction by Surface 
Contacts ” was read by the first-named author. The 
paperstated thatone of the pioneersin surface electric 
contact traction, was the late Dr. John Hopkinson, 
who filed a patent on this subject in 1882, in which 
were ieuaiiok all the essential features of electro- 
magnetic mechanism for successively connecting 
sections of conductor to a supply main. The object 
in view was the prevention of serious leakaze. The 
arrangement proposed was illustrated by the first 
of a number of lantern slides that accompanied 
the paper. <A year earlier Ayrton and Perry had 
suggested mechanical and electrical means for 
effecting the same object, and in 1883 they filed a 
second specification, giving a most complete and 
lucid account of various ways of connecting up 
electro-magnetic switches and various forms of 
magnet suitable for the same. Illustrations of 
these were also given on the screen, the main 
object in view being the prevention of leakage 
from a long line and the automatic blocking of 
trains by cutting off the supply of electricity from 
any second train which might run upon an un- 
occupied section. In 1886 Wynne devised a 
system in which the contacts were short pieces laid 
on the road and connected successively to the main 
feeder by means of a little trolley that ran in 
a closed tunnel under the roadway. Pollack 
and Binswannger developed a_ suggestion of 
Ayrton and Perry’s of operating the switches by 
means of a magnet carriedonthe car. The authors 
consider that there is no doubt that systems based 
upon this principle have one great advantage over 
many other systems, inasmuch as the force tending 
to keep the switch closed, can only operate when 
the car is over the switch. If the contact points of 
the switch could be made so that they will never 
stick together, then, so far as safety is concerned, 
there is no better system than this magnetic 
arrangement. The authors doubt, however, 
whether in the small space available under an ordi- 
nary electric car, there is sufficient room to place a 
long electro-magnet, which will operate really trust- 
worthy switches, and the difficulty is increased when 
going at full speed or round sharp curves. An 
allied method patented by Lineff was also described 
and illustrated ; the feebleness of the effect under 
the roadway, of a magnet carried on the car, has led 
many inventors to prefer an electric method of 
communicating with the switch. These fall into 
three classes: 1. Those in which the operating coil 
is a shunt to the motor circuit. 2. Those in which 
it is in series with the motor ; and 3. Those in 
which it is excited by a battery on the car. The 
shunt coil is costly, and a very small leak in the 
insulation of the main may keep it in operation 
when it ought not to be. On the other hand, it 
can be designed to do exactly the work required, 
and generally can be put into a very small space, 
whereas a series coil is dependent in its action 
upon the current taken by the car, and while on 
the one hand its winding must be able to carry 100 
amperes for a short time, it must have enough turns 
in it to operate the switch when only carrying 2 or 3 
amperes. The force operating the switch is apt 
to be too violent with large currents and too feeble 
with small ones. a 

The great advantage of the series coil is that the 
operation of the switch can be made more dependent 
upon the presence of the car, for if the car is not over 
the surface contact it cannot draw current from it. 
This would afford safety to street passengers if it 
were not that some current might be leaking from 
the road contact to mud in the street, and this may 
be sufficient to keep the switch closed. Many 
devices have been suggested to remedy this defect, 
some of the inventions being exceedingly complex ; 
several of these were illustrated by means of the 
screen. In reviewing all the different methods of 





the direct magnetic pick-up systems with a magnet 
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on the car operating with somewhat feeble forces, 
the authors found a great element of safety in the 
fact that the forces cannot operate when the car 
is not there. The system in which the electro- 
magnet is in the switch itself can, on the other 
hand, be made to operate with very great forces, 
but there is a danger of those forces keeping the 
switch closed when the car is absent. The authors 
found, however, that it is possible to combine 
the advantages of both methods and to avoid 
their defects. All that is necessary is to make the 
magnet of the switch operate by attraction on a 
piece of iron on the car. When the car is absent 
the switch cannot be held closed, because the 
magnet has nothing to attract ; at the same time it 
is found possible in practice to obtain very great 
working forces. The authors had worked on this 
rinciple, and illustrations were given of a device 
which had been incorporated in an experimental 
line constructed near Willesden Junction, in which 
the main object was to try the practicabilty upon 
curves, crossings, and sudden changes of slope, the 
arrangement of the various designs depending upon 
the closing of a magnetic circuit by the iron of the 
car ; the most successful experiment consisted of an 
iron plunger sliding in a vertical tube. This was 
shown by means of the screen. The tendency of a 
lunger to assume a central position, was balanced 
“ the attraction of the solenoid on the iron head. 
If a piece of iron is placed over the plunger it may 
be raised by attraction ; in this way the movement 
of a simple piece of mechanism is entirely depen- 
dent upon a mass of iron in its neighbourhood, and 
cannot be moved by the solenoid itself, even 
though the magnetising current carries the iron 
up to the saturation limit. In order to make the 
switch close in a very short space of time, the 
upper head is separated from the plunger by a 
short air gap, and the mass of iron has to come 
over the switch before current is put through the 
magnetising coil ; as soon as this occurs, the attrac- 
tion upon the head is so great that the plunger gets 
upa high velocity before it comes in contact with the 
head, so that a hammer-like blow is produced. The 
skate on the car, which makes contact between 
the two studs, is placed in the middle of the car. 
Mercury contacts are used. Other details were 
described by the authors and illustrated by lantern 
slides. 

The very brief discussion on Professor Silvanus 
Thompson’s and Mr. Miles Walker’s paper was 
opened by Mr. Carter, who asked a question 
as to the effect of any iron other than that 
on the car coming in contact with the stud 
in the road. Supposing, he said, a hob-nailed 
boot or a steam roller were to come in contact 
with the stud, would not that produce dangerous 
results? Professor Thompson, in reply to this, 
said that no action would take place unless the 
hob-nailed boot or the steel roller were elec- 
trically excited, like the skate provided for the 
purpose on the tramcar. 

Mr. Parker remarked on the high cost of the con- 
tact. Inreply to this Mr. Thompson said that the 
outside cost would be 9001. to 18001. per mile for 
boxes, but as against this, the costs of iron poles, 
&c., for the overhead conductor would have to be 
set off. The cost of the boxes would be under 51. 
per point. Another speaker asked whether the 
presence of sand or mud would interrupt the con- 
tact. The author said this had not been found to be 
the case in the experimental line, but even if the 
stud did not act, the car would run over it by its 
own impetus until the current were again obtained. 
In answer to another question as to a means of 
stopping the car, the author said that it would be 
done by reducing the current to about half an am- 
_ ; this would not be sufficient to propel the car 

ut would enable it to be started again when the 
full current was switched on. 

The section then adjourned until the next day. 

_ On Tuesday, September 13, Section G met again 
in the Hall of the Merchant Venturers’ Technical 
College of Bristol, Mr. J. Forster Brown taking the 
chair at 11 o’clock. Seven papers were down on 
the list, all of which were read. 


Intanp Navication oF THE BrruincHam District. 

The first paper taken was a contribution by Mr. 
E. D. Marten, the title being ‘Scheme for the Im- 
provement of the Waterway between the Bristol 
Channel and the Birmingham District.” The author 
commenced by stating that the trunk waterway con- 
sists of the Severn between Avonmouth and Stour- 
port. It is connected with the Birmingham dis- 


trict by the Worcester and Birmingham Canal and 
the Staffordshire and Worcestershire Canal. The 
former leaves the Severn at Worcester ; is 30 miles 
long ; and has a rise of 418 ft. The latter leaves 
the Severn at Stourport, and thence it is 27 miles, 
with a rise of 419 ft. to Wolverhampton. Both 
canals are connected with the Birmingham Canal 
Navigation, and all three are narrow-boat canals 
accommodating horse-hauled vessels 70 ft. long, 
7 ft. beam, and carrying 25 to 35 tons. On the 
Severn a system of steam tugs is maintained, and 
vessels carrying 150 tons navigate this river ; but it 
is capable of accommodating much larger craft. 
Vessels engaged in the Continental trades use the 
docks at Gloucester and Sharpness, whilst Atlantic 
liners use those at Bristol and other Channel ports. 
Mr. G. W. Keeling, consulting engineer to the 
Sharpness Docks Company, proposed to improve 
the Worcester and Birmingham Canal, increasing 
its width to 66 ft. and its depth to 9 ft., and giving 
locks to pass two vessels, each 100 ft. long and 
18 ft. beam, with a carrying capacity of from 200 
to 300 tons. A group of 36 locks, with an aggre- 
gate rise of 255 ft., was to be replaced by an 
incline. The cost of the work was to be 600,0001., 
200,0001. of which was for altering tunnels. 

The author’s scheme was for an improvement of 
the Staffordshire and Worcestershire Canal. This 
he proposed to widen to 60 ft. and deepen to 7 ft., 
and to substitute inclines for groups of locks. For the 
incline a modification of the Monkland principle was 
proposed, its leading feature being that the caisson 
carrying the vessel would travel sideways, thus 
getting rid of oscillation. The improved canal would 
accommodate the same class of vessel, which could, 
with slight alteration to some of the Severn locks, 
navigate to Stourport. The carrying capacity of these 
vessels varies from 25 tons to 150 tons for a fully- 
equipped coasting steamer. The estimated cost of 
the scheme was 360,0001. The depth of water at 
Sharpness at neap tides is limited to 15 ft., and 
Mr. Keeling prepared a scheme to make a new 
entrance at Sheperdine, 5} miles lower down 
the estuary, where 8 ft. more water could be ob- 
tained. This entrance was to be connected with 
Sharpness docks by a ship canal, so that liners 
might enter those docks at every tide. These works, 
combined with improvements to the canals, would 
greatly cheapen transport, as goods could be taken 
in steam-tugged trains of canal boats without tran- 
shipment between manufacturer’s wharf and the 
side of the liner. The estimated cost of the Sheper- 
dine scheme is a little over 300,000/. Vessels of 
800 tons register trade between Gloucester and 
Continental ports vid the Gloucester Ship Canal, 
which has 2 navigable depth of about 15 ft. The 
Severn for 30 miles from Gloucester to Worcester, 
has a minimum depth of 10 ft. ; and the problem 
of increasing this to 15ft., and somaking Worcester 
a port of equal importance with Gloucester, has 
always been attractive, particularly as there are 
only two changes of level. It would involve the 
dredging and disposal of 1,500,000 cubic yards of 
material, new locks at Gloucester and Tewkesbury, 
a subsidiary entrance at Gloucester, and a tranship- 
ping basin at Worcester, whilst the channel at 
Gloucester would require to be widened and 
straightened and three bridges converted into 
opening bridges. The author estimated that the 
cost would be considerably under 500,0001. 

The discussion on this paper was opened by the 
chairman, who said that if the schemes proposed 
by the author were carried out, they would have 
the effect of reducing railway rates. The construc- 
tion of the Barry Dock and Railway had effected 
this purpose to such an extent in the Cardiff dis- 
trict that about 300,0001. a year was saved to those 
transmitting goods, and yet the undertaking was 
found very profitable. ; 

Professor Vernon Harcourt said that Mr. Marten 
had naturally drawn attention to the connection of 
Birmingham with the sea being by way of the 
River Severn; there were, however, {other water 
outlets for the Midlands. The speaker had examined 
various schemes, and had come to the conclusion 
that undoubtedly Birmingham would find its best 
communication by the Severn, although it was 
really situated in the valley of the Trent, and 
would, therefore, be in the watershed which con- 
nected with the eastern coast rather than the 
western. There was, further, the Weaver Navi- 
gation, the head of which was but 64 miles from 
Birmingham ; but though this would give an out- 
let to the Mersey, it necessitated a variation in 








level of 823 ft. The next important communica- 


tion was with the Thames, the Grand Junction 
Canal discharging into that river at Brentford; 
but here, again, there was great variation in 
level, and the canal had to cross three main 
valleys in its course of 132 miles. On the other 
hand, communication to the Severn was only 32 
miles, but 425 ft. had to be descended. Birmingham 
lying very high, the grade was all down hill and 
not up and down as in other cases. Mr. Marten 
had brought forward a scheme for connecting 
Wolverhampton to the sea, which, however, was 
quite another thing. It was undoubtedly good to 
have two communications, but the speaker con- 
sidered, as a practical question, it would be difficult 
to get money for the double waterway considering 
the trouble there was to finance only one. Mr. Keel- 
ing would connect Birmingham and Wolverhampton, 
and the latter seemed more important. The speaker 
thought it would be better to make between Bir- 
mingham and Wolverhampton, a canal suitable for 
boats of considerable size rather than the two 
canals, one for each of those towns. The difficulty, 
of course, was to raise the money. If the local 
authorities were not willing to put the burden on 
the rates, then the only alternative was a public 
company. Since the construction of the Man- 
chester Canal, however, the investing public did 
not look with any favour on enterprises of this 
nature. It should be remembered that Birming- 
ham did not want a ship canal, but one for 
barges of 300 to 400 tons, so that goods could be 
brought or sent to or from all parts of the world 
with only one transhipment. Mr. Marten had 
spoken in his paper of hydraulic lifts, the speaker 
concluded by the context that he meant inclines 
worked by hydraulic power. Probably these 
would be cheaper. Oscillation in the caissons 
was a difficulty which had been met with, but this 
could be overcome by allowing the barges just to 
touch the bottom, so that they would not be 
entirely water-borne. Another difficulty was 
to make the inclines themselves firm enough 
to take the great weight that would be put 
upon the wheels without injuring the permanent 
way. It had been found better in America to take 
the water out of the caisson, but he agreed with 
the author that it would be possible to overcome 
the difficulty by making the incline strong enough 
to be workable. In conclusion, he thought that if 
the scheme suggested were properly put forward it 
would receive support. 

Mr. C. Hawksley, referring to the financial diffi- 
culties that would arise, spoke of the trouble there 
was in raising money for the scheme to connect 
Sheftield with the River Trent ; asum of 1,200,0001. 
was wanted. The railway company agreed to find 
600,000/. if the balance were subscribed, but the 

ublic applied only for one-tenth of the remainder. 
Uitimately the funds were raised privately, and the 
undertaking was now paying 44 per cent. on the 
preference shares and 4 per cent. on the ordinary 
shares. It wasa matter of surmise why the sug- 
gestions to sn the waterway between Birming- 
ham and Wolverhampton had not been long ago 
carried out. There were, however, difficulties not 
generally recognised ; factories were planted right 
up to the banks, and much of the district was 
undermined by collieries. Another speaker thought 
that the canal should be constructed to Avonmouth 
instead of to Sheperdine. 

The author, in replying to the discussion, said 
that Sheperdine was the point where the ordinary 
open channel of the River Severn was reached. 
If the scheme were carried out, barges working by 
steam haulage might tranship their cargo to Atlantic 
liners at this point. 

The chairman here asked if this plan were 
put in execution, would not the support of Bristol 
and of Gloucester be lost to the scheme? Sheper- 


‘dine, it may be stated, is roughly about half-way 


between the entrance to the River Avon and Glou- 
cester. 

In reply to Mr. Brown’s question the speaker 
said that the support of Bristol would be lost, but 
not that of re oucester. Ships a to 
Sheperdine would pass up the Bristol Channel and 








the River Severn, thus — the docks in the 
neighbourhood of Bristol, which city might natu- 
rally be expected to lose some traffic. Referring 
to the weight of the cassion carrying barges, the 
author said that if this were made to travel up the 
incline crosswise, the number of rails might be in- 
creased so that the load on the wheels, of which 
there would naturally be a larger number, would be 
more distributed. 
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DETAILS OF LOCOMOTIVE FOR THE WISCONSIN CENTRAL LINES. 


CONSTRUCTED AT THE BROOKS LOCOMOTIVE WORKS, DUNKIRK, N.Y., U.S.A. 


(For Description, see Page 420.) 
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described the arrangements at the Alexandra Dock, 

Tue WetsH Meruop or Surrpine Coat. Newport, at the Bute and Roath Docks, Cardiff, at 

A eer by Professor J. Ryan, entitled ‘‘ Notes Penarth, and at Barry. The chief methods dis- 
on the Welsh Method of Shipping Coal,” was next cussed were the following : The Newport low-level 
read, the methods described being illustrated by system, in which the full wagons are received at 
lantern pictures thrown on the screen. Dr. Ryan quay-level, raised by hydraulic elevators to the dis- 
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charging height, and finally dismissed as ‘‘empties 
along an upper stage. Thismethod hasbeen followed 
at the Alexandra Dock, Hull, and elsewhere. The 
Cardiff low-level system is adopted at certain tips at 
Barry, Roath, &c., where the wagons are recelv 
and dismissed at the quay-level, being elevated for 
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the United States. He had recently seen this 
at work at Cleveland, Ohio. Thirty-ton trucks 
were put on a tipper, and the whole was turned 
completely over. Alongside the tipper were six 
skips of 5 tons each, and leading to each one 
of these was a funnel. As the coal was turned 
out of the truck it was caught by the funnels and 
directed by them into the skips. Each of the 
latter was then taken by a movable crane and lowered 
into the ship’s hold, it being transferred from the 
wagon to the ship almost entirely without breakage. 
In regard to Mr. Wrightson’s method, he agreed with 
the chairman that that system was the best, and 
would eventually be used. He had seen it on the 
Tyne, and was told that it would transfer 380 tons 
per hour without breakage. The small length of 
quay space which it occupied was well worth atten- 
tion, as three machines can be working at one 
ship at the same time, if the hatchways were pro- 
perly arranged and the truck communications were 
sufficient. In that case about 1100 tons an hour 
could be taken on board. In the United States 
the arrangement for ore shipment had received 
considerable attention. There they had what is 
called a diamond sorting-ground, which consisted 
of a gridiron arrangement of lines of railway. This 
enabled each locomotive to shunt its train into a 
siding as it arrived. Here the load was out of the 
way, but there was always a place for it. The en- 
gine could always get at the trucks to bring them 
up to the shoot, where they were unloaded quickly, 
and the empty train was taken out of the way at 
once. Such an arrangement, however, needed 
considerable room. 

Another thing, Mr. Head remarked, in which the 
Americans seem to have gone ahead of us was in 
producing a suitable style of vessel for rapid ship- 
ment. The American ships that were built for 
carrying ore, had 14 hatchways; there was a fore- 
castle forward, the engines being placed right aft, 
so that the whole middle space was devoted to 
cargo. There were no masts or other erections 
encumbering this space. Such vessels would 
carry 4000 to 6000 tons of ore on an 18-ft. draught. 
There would be a loading apparatus to every alter- 
nate hatchway, so that when the ore had come near 
the level of one-half the hatchways, the ship would 
be moved through the space existing between any 
two hatchways (they being all equally spaced) and 
the loading apparatus would then be in position 
for other hatchways. On the visit to the Barry 
Docks, which he had made on the Saturday previous, 
nothing had struck him more than the _hetero- 
geneous lot of ships that were collected there ; it 
was this that made the difficulty in loading. What 
was wanted was a class of ships systematically de- 
signed with many hatchways and no deck structures; 
the sooner shipbuilders and shipowners had their 
attention drawn to this the sooner would the speed 
of loading be increased. 

Mr. Arthur Rigg said that the only vessels 
suitable for loading coal, with which he was 
acquainted, were canal boats. He gave an in- 
stance in which mechanical appliances were intro- 
duced for saving labour. He had visited the works 
after these had been put in operation, and had 
found as many men employed as ever; the explana- 
tion was that the trade union objected to the 
employment of fewer men. In his visit to the 
Barry Docks nothing struck him more than the 
waste of water which occurred with the hydraulic 
appliances. They teok more than twice the water 
really needed. He considered if the wagon were 
brought in high enough it could be made to work 
the tip by its own weight. 

Mr. Hawksley referred to the method of loading 
coal from canal boats that was practised by Mr. 
Bartholomew at Goole. There a number of barges 
which might better be described as boxes, each 
carrying 40 to 60 tons of coal, were lifted by hy- 
draulic appliances and sluwly turned over, so that 
their contents were tipped into a shoot, and 
thence to the hold of a vessel. 

Dr. Ryan, in replying to the discussion, said he 
had a great admiration for Mr. Wrightson’s ap- 
paratus, but feared that the Welsh coal would jam 
in the vertical part of the hopper. He had not 
referred to the American methods because time 
would not admit of it; in fact he had to cut out 
part of his paper, even narrowed as it was in its 
scope. In regard to the heterogeneous character 
of the steamers, that was not a matter for the dock 
company ; there was a great export trade carried on 
at Barry, and they had to deal with the ships as 
they came, 





Drawine TeetH oF WHEELS. 

Professor Hele-Shaw next read a valuable paper in 
which he described ‘‘A New Instrument for Draw- 
ing Envelopes and its Application to the Teeth of 
Wheels, and for other Purposes.” The author stated 
that his paper was divided into two parts; the first 
dealing with a description of the various forms of the 
newinstrument; the second dealing with the various 
examples of its use as a trammel for drawing curves, 
and of its application for various purposes such as 
teeth of wheels, blowers, and other revolving bodies 
where more or less accurate contact is required, 
necessitating the formation of an envelope to a 
curved outline previously described. He stated 
that a communication, which might be regarded as 
supplementing the present paper, had been read in 
the Mathematical Section. This dealt with the 
applications of the instrument for the construction 
of cycloids and involutes, and for the drawing of 
ellipses and other curves. Some time ago, the 
author stated, he had devised an arrangement for 
exhibiting to his students the envelope of any 
plane figure revolving about a fixed axis upon 
another revolving surface, the two rolling together 
upon a pair of imaginary pitch circles. This 
arrangement merely consisted of two sheets of paper 
turning on drawing pins as centres, while a small 
wheel, with a number of projecting needle points 
on its edge, simultaneously engaged both sheets of 
paper, thereby compelling them to revolve together. 
This wheel, of course, was really in contact with 
the two imaginary pitch circles. He then said 
that it was not necessary to employ the actual 
pitch circles, as auxiliary circles would serve the 
same purpose, and would not necessitate the paper 
or cardboard being actually punctured by the small 
needle points. Moreover, the circles on each sheet 
could be kept clear of the other revolving sheet so 
long as the respective wheels were connected by 
one axle, and narrow milled rollers could be used 
instead of the roller with needle points. The space 
left when the parts of the surface cutting the pitch 
circles—such for instance, as the spaces in tooth gear- 
ing, actually removed—did not prevent the con- 
tinuous rotation of the two sheets of paper. A 
pencil outline could thus be drawn round the 
boundary left in a number of positions close to each 
other, thereby giving the required envelope for the 
corresponding teeth required to gear with those 
originally formed. It was next found that the use 
of actual centres of rotation were often very in- 
convenient, since it limited the size of the roll- 
ing pitch circles, and what the author believed to 
be an entirely new method of obtaining circles of 
any size which did not involve the use of an actual 
centre at all was devised. This method might be 
briefly described as the use of two pairs of edged 
runners, the intersection of the axis of each pair 
giving the virtual centre for the rotation of the 
paper. A circle with any radius can be at once 
obtained by turning the direction of the axis of 
one pair of wheels relatively to the other; for 
example, when the axes are placed parallel to 
each other, an infinite radius is obtained, that is, 
the curve drawn upon the paper is a straight 
line. From this it will be seen that the possi- 
bilities of the instrument are largely increased, and 
that instead of using a very large instrument with 
trammels for setting out full-size large wheel teeth, 
such teeth, even for very large wheels, can be obtained 
by using a small and compact instrument, or, if 
necessary, a rack. Dr. Hele-Shaw exhibited the 
instrument at the meeting, and gave numerous ex- 
amples of its application for various cases, and also 
showed how a simpler form of the instrument could 
be employed as a trammel for drawing curves of 
any radius. 

The discussion on this paper was not of such 
duration as its merits warranted. It was opened by 
a member who referred to the importance of the 
industry which had arisen in supplying machine- 
cut gear wheels, especially in America. No doubt 
it was the bicycle that had stimulated this trade, 
especially in regard to mitre wheels, which could 
now be cut with the same accuracy as spurwheels. 
He thought there would be no great difficulty in 
adapting Dr. Hele-Shaw’s machine for dealing with 
spherical surfaces. 

Professor Dunkerley referred to the great inge- 
nuity of the apparatus, and the admirable results 
which could be obtained by it. Referring to the 


rollers by which the motion was transmitted, he 
asked whether a very small alteration of the radius, 
or the angle at which they were inclined to each 





other, would not produce a defect. In replying to 
the discussion, Professor Hele-Shaw said that Pro- 
fessor Dunkerley’s remarks were very much to the 
point. At the same time, as far as practical work 
was concerned, for moderate circles the results ob- 
tained were accurate, whilst for very large circles 
the arc approached so nearly to a straight line that 
any deviation was of no practical importance. 


Hypravutic CoMPRESSION OF AIR. 


Mr. W. G. Walker next read a paper entitled 
‘* Hydraulic Power Transmission by Compressed 
Air.” In this paper the author described the 
Taylor apparatus, a Canadian invention fully illus- 
trated and described in our issue of May 6 this 
year. It will be remembered that the device 
works by entangling air in small bubbles in a 
falling body of water. At the bottom of the pipe 
down which the combined water and air fall, is a 
separator, by means of which the air is taken away 
by a pipe for use, whilst the water rises again and 
flows off at a tail race. The air is, of course, com- 
pressed to a pressure equal to the available head. 

The discussion on this paper was opened by Mr, 
J. Forster Brown, who te if there were any 
places in this country where the apparatus could 
be profitably used, and, if so, what were the 
advantages of obtaining compressed air in this way 
for power purposes over putting in a turbine and 
thus obtaining the power direct. In his experience 
the carrying of compressed air involved consider- 
able outlay, and he considered the scheme hardly 
applicable to this country. 

The author, in replying to the discussion, said 
that probably there was not much opening in 
England for the apparatus ; there were, however, a 
few places where it might be employed, in Wales 
and Scotland. As to the superiority of the inven- 
tion over the turbine upon which the chairman had 
asked a question, no doubt if the factory using 
power were close by the available head of water the 
turbine would be the better arrangement, but if 
power had to be distributed over considerable dis- 
tances he would prefer the compressed air device. 


Eectric CanaL HAvLaGe. 


Mr. A. H. Allen read a paper on ‘‘ Electric Canal 
Haulage,” in the course of which he described a 
method of towing boats by means of electricity, 
illustrating his invention by the aid of a model. 
The author commenced by giving some interesting 
historic details as to the once-flourishing condition 
of canal traffic and its subsequent decay, contrast- 
ing the present deplorable condition of canal work- 
ing with the prosperity of German, French, and 
Belgian systems. One among the many reasons 
assigned for this state of affairs is the inefficiency and 
high cost of horse haulage. To get over these de- 
fects Messrs. Thwaite and Cawley had designed 
the system described, and which is to be tested on 
one of the great northern canals. Previous attempts 
towards applying electric traction for canals have 
generally tone in the direction of supplying current 
through overliead wires along the banks, the motors 
being on the barges and working screw propellers, 
or, in one case, an aerial propeller. A length of 3 
miles on the Burgundy Canal is operated electrically 
by means of a chain laid along the bed of the 
waterway. The tug carries the motion which 
winds the chain on to a drum attached, current 
being received from an overhead wire and return- 
ing to earth by the chain. The difficulty of passing 
when one tug with its train of barges meets another 
is, in the author’s opinion, a fatal bar to the general 
adoption of this system. In the arrangement de- 
sated in the paper an aerial railway is provided, 
consisting of two steel rails of channel or Z-section, 
and braced together at one side, so as to form 4 
rigid girder. is is supported at a height of 9 ft. 
or 10 ft. above the towing-path by posts, and each 
of the rails forms a running track for a number of 
electric locomotives which form the towing instru- 
ment and take the place of the horse in ordinary 
work. These locomotives, having no load to carry, 
may naturally be of comparatively small size, so 
that the term ‘‘locomotive,” as generally under- 
stood, hardly conveys a fair idea of the apparatus. 
It consists simply of an electric motor mounted on 
a four-wheeled carriage. Two other wheels run upon 
the upper surface of the rail and support the weight 
of the locomotive, while two run underneath the 
rail, bearing against the lower surface in such a way 
as to insure the stability of the locomotive. Two 
horizontal rollers are pressed by springs against 
the edge of the rail in order to guide the carriage 
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in the correct running position. The locomotive is 
thus locked to the rail and is securely held in posi- 
tion by its own weight. By giving suitable pro- 

rtions to the relative lengths of the axles of the 
wheels the total pressure between the wheels of the 
rails can, by leverage, be made as great as may be 
desired, far greater than the weight of the locomo- 
tive itself. All the wheels are made drivers, worm 
gearing being used. The motor is of an ordinary 
type. The author’s calculations show that the trac- 
tive force needed for towing a barge carrying 100 
tons at the rate of 24 miles per hour is from 
950 lb. to 3001b. The maximum brake horse- 
power at this speed is no more than two, but in 
order to get up speed quickly at starting the motor 
must be designed to give a tractive force of about 
600 lb. for a short time. Such a motor would 
weigh about 300 lb., and the weight of the motor 
and carriage would not exceed 900 Ib. Fora speed 
of 4 miles an hour the tractive force should be 
750 lb., or 12001b. at starting. The weight of the 
motor would then be 600 Ib., and of the motor and 
carriage about 1400 lb. The electrical conductor 
would be bolted to the lower side of each rail, and 
current is collected by an insulated brush and 
return path, being through the rails at low re- 
sistance. : 

Provision has to be made for allowing the tow 
ropes from the locomotives to the barges to clear 
each other when two craft meet. This is effected 
naturally, as the two rails form an up and a down 
line, being in the same vertical plane. When two 
barges meet, the one which is being towed by the 
locomotive running on the lower rail steers close to 
the towpath side, the other sheering out, and no 
delay or obstruction is thus caused. The author 
rightly attaches importance to this observa- 
tion, having shown that about one-fifth of the 
whole time occupied is lost in passing ropes 
on a busy canal. The whole apparatus is 
controlled from the barge by simple means, 
and naturally no alteration has to be made in the 
vessels themselves, whilst horse and electrical 
towage may be carried on simultaneously on the 
same canal. It is estimated that the cost per ton- 
mile would be 0.032d. by this system, as compared 
to 0.77d. by horses, the speed being 23 miles per 
hour. The loss of time due to passing with horse 
traffic would make the time occupied 15 hours, as 
compared to 12 hours for electric traction. The 
cost of the latter at 4 miles per hour would be 
0.041d. per ton-mile. Details of expenditure to 
make up these figures were given in an appendix. 

A brief discussion followed, in the course of which 
Mr. Forster Brown pointed out the advantage of 
developing canal traffic in establishing competition 
with railways. 


REMAINING PaPERs. 


The remaining papers on the list were dealt 
with very briefly, and there being little discus- 
sion upon them, we may bring our present 
report of proceedings in Section G to a con- 
clusion. The papers referred to were a contri- 
bution by Mr. J. G. Aldridge on ‘‘ Combined 
Electric Lighting and Power Plant for Docks 
and Harbours ;” and another by Mr. C. Bright 
on ‘*The Pacific Cable.” Mr. Aldridge’s paper 
was illustrated by lantern slides. The author 
stated that he preferred the continuous current 
system of transmission with a fairly high voltage 
for a compact area. The .remaining paper on 
‘““The Pacitic Cable,” was the last read at the 
meeting in this section, and this we shall print in 
full shortly, together with the map by which it was 
illustrated. There was no sitting on the next day, 
Wednesday. 

(To be continued.) 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XXXIV. 


Sure AND BripGE-BuILDING DEPARTMENT, 
CHALON-SUR-SAONE. 

History.—The shipbuilding and bridge-construc- 
tion yard belonging to Messrs. Schneider and Co. 
is situated at Chalon-sur-Sadne, 40 kilometres (25 
miles) distant from Creusot, though it forms a part 
of the works. 

Messrs. Schneider established this yard in 1839. 
During the first four years (from 1839 to 1843), 
there were not more than 40 or 50 workmen em- 
employed, as boilermakers, rivetters, carpenters, 
smiths, labourers, &c. The tools were of a primitive 


shearing machines, worked by hand. There were 
but two buildings, a small shed covering the machine 
tools, and a house, the ground floor of which was 
occupied by the two forges, the first floor containing 
the manager's office and the foreman’s lodging. At 
that time the yard was used exclusively for the 
building of iron boats, those first completed being 
the Allobroge, Ville de Turin, Citis, &c., and this 
fact caused the yard to be styled the ‘‘ Bateau de 
fer,” a name under which it is often now called in 
the district. In 1843 the yard acquired more im- 
portance, Messrs. Schneider and Co. having put 
down a 10 horse-power steam engine and machine 
tools worked mechanically, such as punching and 
shearing machines, lathes, &c. Besides this, the 
number of forges was increased. Very shortly 
after, the company launched the first tug, Le 
Griffon, which was built for the Saéne navigation ; 
then followed larger boats for service on the Rhéne 
—L’Aigle du Rhin, La Foudre, L’Ouragan, Le 
Mississipi, and Le Missouri—and later, other tug- 
boats for the Sadne, Le Vengeur, La Ville d’Autun, 
La Ville de Macon, &c. 

The construction of the early French railways 
greatly aided the development of this department 
of Messrs. Schneider and Co.’s works, owing to 
the fortunate circumstance that Chalon was at that 
time the terminus of the line from Paris. From 
1847, when the Paris train used to stop at Chalon, 
until 1854, when the line was carried as far as 
Lyons, the Chalon yard enjoyed a most flourishing 
period. Messrs. Schneider and Co. then built all 
the large transport boats for traffic on the Rhéne, 
such as L’Océan, La Méditerranée, Le Mistral, 
Le Sirocco, Le Crocodile, Le Marsouin, &c. ; the 
grapnel-boats La Ville d’Arles, La Ville de Beau- 
caire, and La Ville de Valence, which served to 
help the barges over the rapids ; and the passenger 
boats Le Zéphir, L’Kole, L’Kclaireur, &c. 

Besides these they built various pleasure boats, 
among others La Seine, for the French Emperor ; 
L’Ariel and Le Dauphin, which were ordered by 
the Pasha of Egypt for navigation on the Nile. 
The reputation Messrs. Schneider and Co. had 
obtained in boat construction spread far and wide, 
and they executed important orders for navigation 
on the Po and the Danube. The plant was in- 
creased periodically, in order to keep it in relation 
with the work ordered; in 1853 a new machine- 
tool shop was built, and in the following year 
it was provided with a 30 horse-power engine. 
During the above brilliant period of ship construc- 
tion, the French railways had developed in a 
marked degree, and Messrs. Schneider and Co. 
devised means of giving to this department of their 
works a still greater extension, by undertaking 
bridge-building on a large scale. The first bridges 
were built in 1853 for the Paris-Lyons Railway 
Company, and erected near the Lyon- Vaise railway 
station. 

During the 10 years from 1853 to 1863, there 
were built 450 bridges for the French and foreign 
railways: the Paris-Lyons Railway; the Besancon, 
Saint-Dizier, Ardennes, Strasbourg, and Brives 
lines ; the Savenay to Lorient Railway ; the Dor- 
dogne lines; the Lorient to Quimper, Auray to 
Napoléon-Ville, Rhéne to Mont-Cenis, Lausanne 
to Fribourg Railways ; in Italy, the Civita-Vecchia 
bridge ; in Spain and Portugal, bridges over the 
Tegus, &. 

During this same period they constructed other 
important bridge work, such as the Cherbourg 
swing bridge for the French Admiralty in 1858, 
the Brest swing bridge in 1859 for the ‘‘ Ponts et 
Chaussées ;” the latter construction being a most 
remarkable one for the time, we shall refer to it in 
detail in a subsequent article. The increasing de- 
velopment in the railways brought to Messrs. 
Schneider and Co. work of another kind, in the 
shape of locomotive tenders, which have always 
been one of the specialties of their Chalon depart- 
ment. From 1853 to 1863 they manufactured 460 
bodies of tenders for the Lyons, West of France, 
North of Spain, Saragossa, Sevilla to Cordoba, 
Lombardy, Venetian, and other railways. 

Another important speciality, due to the same 
cause, is the construction of iron buildings ; this 
department completed the goods station of Bercy 
in 1858, the repairing and maintenance shops of 
the Rome station in 1859, the Civita-Vecchia rail- 
way station, that of Alicante, &c. In 1863 the 
motive force in the Chalon works amounted to 
50 horse-power. ite 
During the following years, bridge-building con- 





kind, and consisted almost entirely of punching and 


tinued to flourish. In 1864 and 1865 thirty-eight 


bridges were constructed for the Haute-Marne 
Canal ; in 1866 the Rio de Janeiro roller-bridge ; in 
1868 and 1869 a complete series of bridges for 
Algiers ; in 1869 and 1870 the magnificent Stadlau 
bridge in Austria, were among the works com- 
pleted by the company. Meanwhile, Messrs. 
Schneider and Co. continued making progress with 
their shipbuilding work ; they built at that time 
time the tugboats Anatole and Anna, for service on 
the Volga; pleasure-boats for the Neva: launches 
for the Compagnie Transatlantique, and floating 
cranes for the French Navy. 

When the pneumatic processes of sinking foun- 
dations came into use, Messrs. Schneider and Co. 
took up the method, and made a speciality of the 
manufacture of caissons. The first were built in 
1865, and were for the Arles and St. Gilles bridges. 
In 1867 the engine power of the shops was in- 
creased from 50 to 80 horse-power. 

During the Franco-German War, 1870-1871, the 
current work at Chalon decreased considerably, and 
Messrs. Schneider and Co. directed all their efforts 
to the rapid execution of orders for national defence ; 
they manufactured at that time large quantities of 
iron work for ammunition caissons, gun limbers, 
siege and field gun-carriages, &c. 

Immediately after peace was concluded in 1871, 
when the country set to making good its losses, 
Messrs. Schneider and Co. continued to develop 
the artillery work they had commenced manufac- 
turing during the war. In 1874 they delivered the 
iron work for 1360 gun-carriages; in 1877, 150 gun- 
carriages for 90 millimetre guns ; in 1880, 210 gun- 
carriages for small calibre, siege, and garrison guns. 

The bridges that had been destroyed during the 
war (the Athis, d’Orival bridges, &c.) were recon- 
structed. The French railway system was further 
developed, and larger numbers of new bridges were 
required in consequence, as well as ironwork for 
stations, and so forth. The Chalon works soon 
gained the first rank in these various constructions, 
and from 1874 to 1884 they delivered one bridge for 
the line from Lyon to Montbrison, nine bridges for 
the line from Bourg to Chalon, 24 bridges for the 
Déle to Poligny Railway, 18 bridges for the line 
from Narbonne to Bize, 83 bridges for the line 
from Gap to Briangon, 40 bridges for the Corsican 
railways; besides the Vienna bridge over the 
Danube, the Basle bridge over the Rhine, 19 
bridges for the St. Gothard Railway, 41 bridges for 
the Réunion Island, of which one is 100 metres 
(328 ft.) long in one span, over the Mat River; one 
520 metres (1706 ft.) long, with 10 spans, and one 
420 metres (1378 ft.) long with eight spans; 58 
bridges for the West Argentine Railway Company ; 
90 spans for Senegal, and 19 other bridges for the 
Argentine Republic. 

During the above period, General Marcille, then 
Major of the Corps of Engineers, devised a type of 
portable military bridges, capable of carrying the 
same loads as the fixed bridges they are destined to 
replace, when the enemy have destroyed a certain 
number of the spans. The War Department en- 
trusted Messrs. Schneider and Co. with the con- 
struction of these portable bridges, in spans of 
10, 15, 20, and 30 metres (1884-1886). 

Notwithstanding this large amount of bridge 

work, the construction of iron buildings and 
marine work followed their regular course. 
Among the most important orders of this same 
period, we may mention the Paris station of the 
Paris-Orleans Railway Company (1869); the 
machinery hall for the Paris International Exhibi- 
tion of 1878 ; the latter work, embodying more than 
4000 tons of iron material, was executed in one year, 
including the time taken up by designing and 
erecting. It would take too long to enumerate all 
the marine work in detail, and we shall simply 
mention a 10-ton floating crane for Toulon Arsenal 
(1873) ; a 50-ton pontoon-derrick for Brest Arsenal 
(1876); 20 coaling barges for the Brest and 
Cherbourg Arsenals (1877) ; a slush-boat, Le Bala- 
yeur, for Toulon Harbour (1879) ; two floating dock- 
gates for Saigon (1879); two for Cherbourg and 
Lorient (1882-1884). Since the latter date the con- 
struction of such gates has become one of the 
specialties of Messrs. Schneider and Co’s Chalon 
works. They have built most of those of the 
French arsenals. 
In 1885, Messrs. Schneider and Co. commenced 
the construction of torpedo-boats. The boilers and 
engines are built at Creusot, and the hulls and 
armament in their Chalon yard, the torpedo-boats 
being delivered complete afloat at Toulon. 





The first order they secured in 1885, from the 
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French Government, numbered 11 torpedo-boats 
35 metres (114 ft. 10 in.) long, of 20 knots speed. 
In 1887-88 they built ten similar boats, and one 
34 metres (111 ft. 6 in.) long, of the same speed, 
for the Japanese Government. The French Navy 
further ordered three torpedo-boats 34 metres 
(111 ft. 6 in.) long, of 20 knots speed, and five 36 
metres (118 ft.) long, of the same speed (1889-92) ; 
two hoisting torpedo vedette boats 19 metres 
(62 ft. 4 in.) long, 17 knots speed (1894); eight 
torpedo-boats 37,500 metres (123 ft.) long, of 24 
knots speed (1897) ; and six hoisting torpedo-boats 
19 metres (62 ft. 4 in.) long, and 18 knots speed 
(1898). 

During the period from 1885 to 1898, the Chalon 
yard continued steadily developing, and the various 
sections were constantly in full work. Thus the 
bridge-building department delivered during that 
time to the Chilian Government more than 10,000 
tons of bridges, some of which—such as the Viaduct 
over the Malleco, which we shall describe further on 
—areremarkablefor the boldness of their design. We 
may mention besides, the Morand Bridge over the 
Rhéne, at Lyons (1889-90); the Claps Viaduct, 
215 metres (705 ft.) long (1890-91) ; the bridge over 
the Borcea, 418 metres (1371 ft.) long, built in 
1893-94 for the Roumanian Government ; several 
bridges for the Jonage canal, in the vicinity of 
Lyons (1896); the bridges for the Longeray- 
Divonne railway line (1897) ; those for the Hanoi 
Lang-Son line in Tonkin (1897-98) ; the bridge 
over the Cher, at Chabris (1897); three swivel 
bridges for Cette (1897-98), the Hué bridge in 
Annam, 400 metres (1312 ft.) long ; the Fleurville 
bridge over the Saéne, 173 metres (567 ft.) long ; 
and lastly, the ‘‘ Alexander IIT.” bridge, over the 
Seine, in Paris, now in construction. 

The building section has delivered a large 
quantity of framework for mines, trusses for works 
and factories, the most remarkable being the 
Creusot rolling- mill building; the Forges and 
Chantiers boiler shops at Mouisséques ; the coal- 
sorting and washing sheds for the Montceau mines, 
near Creusot ; and lastly, the railway station of 
Santiago (Chili), consisting of a truss without 
tension-rods, of 50 metres (164 ft.) span, and 25 
metres (82 ft.) high. 

The Public Works section has delivered a large 
number of caissons for compressed air foundations, 
notably in 1893: those for the Borcea bridge ahove- 
mentioned, which were sunk 35 metres (114 ft.)deep ; 
in 1897; those for the Tonkin bridges, which were 
sunk to depths varying from 12 to 24 metres (39 ft. 
to 78 ft.); those for the Hué bridge (1898), &c. 
There have also been delivered from this section 
hulls for tug-boats, slush-boats, a hull for a twin- 
screw dredger of 400 horse-power for Rochefort 
Harbour, the hulls for three suction-dredgers of 
250 cubic metres (8830 cubic feet), and for two 
slush carriers of 300 cubic metres (10,595 cubic 
feet) for Russia, &c. 

Besides the torpedo-boats above-mentioned, the 
marine section has delivered a large number of 
other work, such as 50 and 16-ton floating shears 
for the French Government (1887) ; a tug-boat for 
the Blanzy coal mines; two steam water-boats, 
Oasis and Filtre (1886); a double-berthed floating 
dock for docking torpedo-boats in Toulon Harbour 
(1888) ; a floating dock gate for Toulon (1888) ; 14 
towing barges, and four tugs of 1000 horse-power 
for the Rhéne Navigation Company ; transportable 
lighters for the Madagascar campaign, and numerous 
other classes of work. 

The following list shows the successive develop- 
ment of this department of Creusot works : 


Ratio between the 











Years Area Motive — Engine Horse-Power 
* | Covered. | Power. Workmen and the Number of 
: Workmen. 
acres h.-p. 
1839 2.471 0 40 
1843 3.707 10 1.0 1h.-p. for 15 workmen. 
1854 4.942 30 300 aa * aaae 
1863 5.684 50 409 ‘ae ‘aes 
1867 5.684 80 450 By vas ae 
1876 7.414 100 506 ‘ee Bg 
1885 12.356 130 500 1 7 
1898 | 16.557 310 900 1 . . wa 
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able ground between the French and the Indians, 
the French and the English, and later, between the 
English and the Americans. It has witnessed 
many bloody massacres, and many hard-fought 
battles. At present it has a population of nearly 
400,000, and contains 896 acres of parks most taste- 
fully laid out and beautifully kept. Its paved streets 
extend for 235 miles, and the boulevards, which 
are macadamised roads, are 11 miles in length ; the 
electric roads extend for 167 miles in the city, and 
there are 71 miles of suburban roads. It would be 
hard to find a more beautiful city anywhere, whether 
one regards its delightful location, the care shown 


the residences and public buildings, or the taste dis- 


siderable judgment has been shown in arranging the 
lines of street railways. Every line passes through 
the centre of the city and bya loop turns to retrace 
its course. A generous system of transfers has 
been adopted, and the passengers can go great 
distances for small fares. The first thing which 
the vistor notices, is the high speed maintained by 
the cars, but accidents are no more frequent than 
in cities where a slow rate has been adopted. The 
fact isthat the public, knowing well the danger, set 





Chevalier Cadillac, and was for many years debate- 








| 








Fic. 309. Tue Suaipsumorme Yarp, CHALON-suR-SAONE. 


the cars before attempting to cross the track ; 
needless to say, the streets seem filled with 
bicyclists. In the centre of the city is a small 
park which serves to set off the fine buildings 
which surround it, the City Hall shown in Fig. 7 
being one of the best. Detroit owns its system 
of water and lighting. In 1897 the average 
annual cost per arc light of 2000 candle power 
was 89.42 dols. The municipal buildings are 
lighted with 3064 incandescent lamps of 16 candle 
power at a cost of 34 cents per hour. In 1898 
the cost of arc lamps was reduced to 51.85 dols. 
The original water works cost in 1836, 20,500 dols., 


in the laying out of its streets, the fine character of | while the present works cost 7,000,000 dols. The 


water is pumped from the Detroit River by pumps 


played in the landscape gardening of its parks. Con- | of 96,000,000 gallons capacity, and the mains ex- 
tend for 501 miles, with 48,915 taps. 


There are in 
use 4000 water meters; the revenue from them 
is 89,393 dols., and from unmetered consumers 
339,380 dols. The city appropriates also 75,000 dols. 
for hydrant service. The average daily consump- 
tion of water is 40,000,000 gallons, which would 
argue that the Detroiters area cleanly people, and so 
they seemed. Even the smoke nuisance, which is 
such a blemish on many Western cities, is here 
avoided, although there are 2000 manufactories, 


themselves to carefully watch for the approach of ‘employing 50,000 men. The fire department has 
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91 steam engines, a fire-boat, six chemical engines, 
and employs 417 men. There are 12 lines of rail- 
way centring at this city. In 1896 the traffic pass- 
ing through the Detroit River was 33,290 vessels, 
and the tonnage was over 35,000,000 tons. 

It would be natural to think of these lake craft 
as small, but, for the information of the reader, 
a description will be made of a typical boat of one 
line called the Northern Steamship Company. A 


picture of this ship is given in Fig. 7 (page 420). This 
steamer starts from Buffalo, and follows the route 
on the map (Fig. 8), through the Sault Sainte Marie 
to Duluth. The distance is about 1000 miles, and 
the fare for the round trip is 27 dols., which in- 
cludes meals and state-room. 


These rooms are 


The vessels have been built of mild steel throughout, | 1000 tons of coal. The arrangements for coaling have re- 
with an inner bottom tr from the collision bulk- | ceived special attention, and in order to reduce the time 
| head forward to the afterpeak bulkhead aft. They have} necessary for that purpose to a minimum, the coalin 

been built under special survey in order to obtain the | hatches have been trunked in and the bottom of eac 

highest classification in the United States Standard | trunk is formed into four sloping coal chutes, each lead- 

Rules. The hull has been specially strengthened and | ing to a different coal bunker so as to distribute the coal 

subdivided through transverse and longitudinal bulk- | evenly and avoid necessity of trimming. Forward of this 
heads into numerous watertight compartments, several | is the refrigerating machinery, freezing tank, &c.; there 
of these bulkheads extending to the spar deck, without | are also cold storage provision rooms. 

any doors or openings cut through, and, where it has'| The two engines are vertical quadruple expansion, of 
| been found necessary to have passages through the bulk- | 3500 horse-power each, the cylinders are 25 in., 36 in., 
| heads, specially designed watertight doors have been | — in. and 74 in. in diameter with 42 in. stroke. The 

fitted which can readily be closed in case of emergency. | valves are operated by the Joy valve gear and reversed 

The construction throughout has been planned and | direct by steam and hydraulic gear. The propeller wheels 
carried out with the view of making these vessels not are four-bladed sectional 13-ft. diameter and 18-ft. pitch. 
only the most modern and luxurious, but also the The engines at 120 revolutions per minute indicate 3500 
strongest and safest conveyances on the lakes, horse-power, and give a speed of 20 miles per hour. 

The design of the hull is a novel departure from the The boilers are the Belleville patent water-tube system ; 














"YY re i= 


JJ 


28 


jus 
2 




















Fic. 6. Detrorr Ciry Hat. 


Wooprury AveNvE, Detroit. 











their nominal evaporative efficiency will give the main 
engines 7000 horse-power, and to the auxiliaries 500 horse- 
power more, with natural draught. The boiler power is 
divided into three groups of generators ; eac up is 
inclosed between athwartship and longitudinal bulkheads. 
There are two groups of ten and one group of eight 
generators ; each group has its own smoke-stack. Hach 
— has two fire-rooms connected by a eengrnnee. 
he generators are placed back to back over the keel and 
the fire-rooms are outboard of them ; therefore, the boilers 
are in the centre of the vessel, the fire-rooms outboard of 
the boilers and the bunkers outside of all; thus, the boilers 
are 12 ft., 9 in. athwartships from face to face, and the 
fire-rooms 6 ft., 74 in. each. The outer limits of fire-rooms 
are the fore-and-aft bunker bulkheads which are 26 ft. 
apart, leaving bunker s on each side of vessel at the 
widest part of 9ft. The bunkers will store about 1000 
tons of coal. The three groups of generators, the cross 
and fire-rooms occupy a floor space of 26 ft. 
wide by 124 ft. long. The three groups comprise 28 
generators, each having 29 square feet grate surface. 
The total grate surface is 812 square feet; total heatin 
surface 22,736 square feet; total complete weight wit 
water 812,000 lb. Each generator occupies a fore-and-aft 
distance of 8 ft.; the two fronts are 112 ft. long each, and 
the passages used 12 ft., making the total of 124 ft., as 
stated above. The extreme height of the boilers is 11 ft., 
leaving a considerable s unused under the deck, 
which is utilised for ventilation. 


It may be said that the forgings in these splendid 


steamers were made by the Cleveland Forge Com- 
pany, and when that is said, it only remains to add 
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large, and trimmed with yellow mahogany ; they 
are furnished with brass bedsteads lighted by elec- 
tric lamps, and in many instances have a private 
bath attached. 

The steamers were built by the Globe Iron Works 


Company, of Cleveland, and their leading dimen- 
sions are as follows: 

Ft. In. 
Lengthoverall ...  .. 0. 383 0 
1 tween perpendiculars ... 360 0 
Breadth, moakiel nx J a 44 0 
Depth e - 26 0 
” to spar deck... 34 5 





| requirements necessary for tl b 
| are placed about amidships in three separate watertight 
| compartments. 


the different boiler spaces, and are capable of holding 


they are the finest to be had. This company fur- 
nished the rudders for the new ships in our Navy, 
and they are as fine a piece of work as can be made. 
That was probably one reason the guns were so 
well aimed since the ships steered so accurately 
when chasing Cervera’s fleet. If that shell which 
hit the San Francisco in the stern had struck one 
of this company’s rudders it would have, perchance, 
fallen into dust. All the forgings of the Fall 
River Line’s fine fleet were made by this same 
company. 

The fittings of the steamer are luxurious, and 
the decorations are fully equal to those of the Fall 
River Line that have been already illustrated in 
ENGINEERING. The promenade deck is enormous 
in extent, and passengers could ride bicycles 
five abreast on it. Some time since an anxious 





Detroir CLus. 


| system generally used for high-speed twin-screw steamers, 
| as, instead of carrying the after-lengths of the shafts 
through the ship sides, and consequently have them ex- 
sed and unsupported for a considerable length, the hull 

in this case has been constructed around the shafts in 
such a way as to give not only great strength to the after- 
body of the vessel, but also to form as little resistance as 
possible, and allow the water to pass freely to the wheels. 
The interior of the hull has been constructed to meet the 

i for the Belleville boilers, which 


Alongside of the thwartship stokeholds 
are the coal bunkers, which extend longitudinally through 
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and fidgetty individual desired the United States 
to build a war vessel for the lake protection ; 
this was before Great Britain had stamped out 
all such little sparks of hostility by her great 
frendliness toward us in the Spanish War. 
Now should an emergency arise, such vessels as 
this one would make as fine an unarmoured cruiser 
as anyone could desire. The average American, 
especially if he has ever visited Canada, is amused 
at these splutterings of extinguished matches, which 
go out and leave only an odour of brimstone 
behind. The Canadians are not only our excellent 
neighbours, but our best friends ; their hospitality 
to our societies when visiting their domain is of the 
most spontaneous and hearty character, and all 
such talk is the work of small politicians on either 
side, who fear they might be overlooked unless, 
like Thersites, ‘‘they speak great swelling words 
having kings in their mouths.” The writer is glad 
to note they are no more thought of in Canada than 
they are in this country. 

There are many notable manufactories in Detroit, 
but only afew can be mentioned. Some members of 
the Society visited the Detroit Dry Dock and Engine 
Works Company, which maintain a dry dock and 
shipbuilding yard at Wyandotte, 12 miles distant, 
and another at Detroit. The steamer Troy is under 
construction there for the New York Central Rail- 
way. She is a steel freight boat, 425 ft. long, and 
has a single screw propelled by a quadruple-expan- 
sion engine. A Scotch boiler system supplies steam 
at 220 lb. pressure. A portable pneumatic riveter 
attracted much attention, and so did a drilling ma- 
chine which was held up to its work by magnets. 

The boilers are fitted with smoke consumers, 
and these consist of a sliding and a fixed grating 
the size of the furnace door, and the regulation of 
the admission of air above the fire by opening and 
closing this insures perfect combustion. 

One very large industry of great interest was 
to be seen at the Michigan Peninsular Car Com- 
pany’s works. It is the manufacture of freight 
cars, ‘*box cars” they are called in this country 
and ‘‘goods cars” in England, but the American 
box car is from 30 ft. to 36 ft. in length and has a 
capacity of 40,000 lb. to 60,000 lb. This company 
can build 52 such carsin aday. They employ about 
4000 men and their machine shop contained 
several multiple drills of six and eight drills each. 
As a sample of their business, it was stated they 
had at the time of this visit, an order for 500 box 
cars 34 ft. long for the Chicago Rock Island and 
Pacific Railroad, and 3000 for the Baltimore and 
Ohio 36 ft. long. They have also built the largest 
cars of this kind ever constructed, used for trans- 
porting furniture ; they are 50 ft. long, 9 ft. 2 in. 
wide and have a capacity of 60,000 lb. 

Other works visited by the members will be 
described later in their order. 

The headquarters of the Society were at the 
Russell House, shown on the left of Fig. 9, together 
with a view of Wordward Avenue toward the 
Detroit River, taken just as a 3000-ton freight boat 
was passing. Another place which extended its 
unbounded hospitalities to the visitors was the 
Detroit Club, shown in Fig. 10. All who 
visited it were charmed with its exterior and 
with its interior, and the club reciprocated 
in kind so far as the visitors’ exterior and 
interior were concerned. The members were 
in constant attendance, and showed in every way 
their appreciation of their guests and their desire 
to minister to all their wants, whether expressed 
or implied. And now we may come to the meet- 
ing of the Society, which was the excuse for all this 
gathering and attendant pleasure. 

The opening session was held at the house of the 
Fellowcraft Club, kindly offered for the meetings. 

The Mayor being absent, the Rev. Dr. Arnold 
made the address of welcome, to which Mr. Fteley, 
the President of the Society, fitly responded. 

The Presidential address then followed. It is 
the custom to make this a review of the progress 
in engineering during the past year The first 
topic was ‘‘ Railway Construction.” The United 
States had built 2108 miles (a small quantity) ; 
Canada, 395; Mexico, 367 ; and India, 714 miles. 
Japan had made marked progress, and the Trans- 
Siberian Railway was stated to be steadily advancing. 
The improvements in railway operation were noted, 
and also street railways and electric locomotives. 
The third-rail system was cited, and the speaker 
declared it had been made innocuous. As to canals, 
it was stated a Commission was about to report on 


from the Lakes to the Atlantic, and that New York | high, was specified as work undertaken under un. 
State was making the Erie Canal 8 ft. in depth. 
Sault Sainte Marie has a traffic of 18,954,000 tons. 
The Panama and Nicaragua Canal were referred to, Sanitary engineering and tunnels followed, and then 
as well as some Russian and Italian canals. That to the application of electricity was treated at some 


| favourable conditions, and an Arizona dam, 250 ft. 
high, was chronicled as a great feat of engineering. 


join the Baltic and the Black Sea will be begun in length. Altogether the address was most interest- 


the spring, the length being 1080 miles, of which 875 | ing, and showed great research of a careful cha- 
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miles are in the river. The cost of improving the 
Teber was estimated at 21,000,000 dols. The fol- 
owing represents the statistics of large canals: 




















y Years Total Rock ‘ 
Name. Length. Building. and Earth. Cost. 
miles cub. yds. dols. 
Suez es 66.0 9 80,000,000  100,000,0u0 
Corinth .. * 3.7 12 15,220,000 15,000,000 
North Sea --| > 61.5 8 on 37,440,000 
hicago .. i 40.6 5 40,000,000 25,300,000 
Manchester 35.5 6 53,500,000 77,000,000 





The great development in bridge construction 
was noted, and high buildings and their founda- 
tions were treated of. Harbour improvements were 
also spoken of, and the speaker passed on to public 
water supply, water purification, and water pipes. 

Irrigation works, dams, and reservoirs next come 





the advisabilitv of building a deep ship waterway 


in the address. The Periardam in Madras, 173 ft. 








Fic. 8. Map or Lake Steamer Route BETWEEN BUFFALO AND DULUTH. 


racter. It was very well received by the audience, 
and the President received the congratulations he 
so thoroughly deserved at its close. 


(To be continued. ) 





TEN-WHEELED LOCOMOTIVE FOR THE 
WISCONSIN CENTRAL LINES. 9 

On our two-page plate, and on pages 414 and 415, 
we illustrate this week one of a number of very 
werful locomotives recently constructed at the 
rooks’ Locomotive Works, Dunkirk, N.Y., for 
the Wisconsin Central Lines. Four of these have 
been supplied for passenger service, and six for 
freight. The differences between the two are small, 
the general design and many of the details being the 
same in each; but whilst the former have wheels 
5 ft. 9 in. in diameter and cylinders 19 in. in diameter 
by 26 in. stroke, the latter have 5 ft. 3 in. wheels and 
cylinders 20 in. in diameter by 26 in. stroke. Both 
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es of engines have the same total weight, viz., 
000 lb. The type of engine is well shown by 


typ 
az woodcut on page 415, which, however, perhaps 
fails to give full expression to the great size of 
these new locomotives, which will be better gathered 


from some of the leading dimensions shown in 
the general arrangement, ig. 1 on our two-page 
plate. The centre line of the boiler is, it will be 
seen, 8 ft. 11 in. from rail level, whilst the top of the 
funnel is 14 ft. 114 in., so that it would be impossible 
to run the engine on any of our principal lines, as it 
would fail to clear many of the bridges and tunnels. 

The other dimensions of the engines are equally re- 
markable, the heating surface being 2300 square feet 
and the grate area 32.4 square feet. Owing to the 
bar-frame, American engines are more cramped in 
regard to the width of firegrate than we are, so long 
as the firebox is kept between the frames. The prac- 
tice of raising the grate above the frames has thus 
been largely adopted in the States. In fact, it would 
be impossible to obtain sufficient coal-burning capacity 
in these large American engines otherwise. In the 
present instance, the firebox is but 14 in. to 2 in. 
wider than is common in English practice, and the 
large area of the grate is obtained by making the 
firebox very long, as shown, the over-all measure- 
ment being 10 ft. 24 in. End views and cross-sec- 
tions are shown in Figs. 2 to 5. 

The boiler (Figs. 9 to 16) is 5 ft. 6 in. in diameter 
in the cylindrical portion and 13 ft. 2} in. long 
over tubeplates. As usual with the type, the first 
belt of plating next the firebox is conical. The 
shell is 3 in. thick, the joints being lap-riveted 
with five rows in the horizontal and two rows 
of rivets in the circumferential seams. The firebox 
is necessarily somewhat shallow, but room has never- 
theless been found for a firebrick bridge. The in- 
ternal firebox is of steel, the tubeplate being @ in. 
thick, the back and crown 3 in. thick, and the sides 
; in. thick. The stays are 1 in. in diameter and are 
spaced at 4in. centres. The crown is supported by 
stays, passing direct to the roof of the outer firebox. 

The romet (Figs. 6 to 8) are of the usual bar type, 
being dropped as shown to take the sloping lower 
edge of the firebox. The arrangement of the equalis- 
ing beams and springs is shown in Figs. 39 to 42, 
page 415, Details of the cylinders, valves, and covers 
are given on page 414 (Figs. 17 to 38). It will be seen 
that the valves (Figs. 32 to 35) are of the piston 
type, and thus are perfectly balanced, a matter 
of importance when their large size is considered. 
The port openings are exceptionally large, the area 
of the steam ports being 36 square inches, and that 
of the exhaust 65.5 square inches, ‘The type of pack- 
ing used for these valves is worthy of note, and 
is clearly exhibited in our engravings. The valves 
work in cylindrical bushings fitted into the cylinder 
casting, and held in place by a set screw, as shown 
in Fig. 22. The bushing itself, with the port open- 
ings through it, is shown in Fig. 21. The cylinder 
covers, front and back, are shown in Figs. 23 to 27, 
whilst those for the valve chest are made as in 
Figs. 36 to 38. The pistons (Figs. 28 to 30) are of 
the box type, the conical piston, such a favourite 
here, being apparently little used in the States, in 
spite of its combination of strength and lightness. 
Steam tightness is secured by three Ramsbottom 
packing rings mounted in a loose junk ring. 

The engines have been at work for some months, 
and are stated to have proved very satisfactory. 
The following are the principal dimensions: 


Journals, driving axle, main ... 9 in. by 11 in. 
we ‘5 front and 
back pt ss 84 in. by 11 in. 
Journals, truck... oe Ce A 
Main crankpin bearings... cee OR vay “A 
Cylinders, diameter { ca. Ps 2 
. nger Gs, 
Pistons, stroke { reight 26)” 
“ rod diameter... fee oe 
Connecting rods, length centre 
_ to centre... si es 119 ,, 
Steam ports, length 18 ,, 
Area... we a3 36 sq. in 
Steam ports, width 2 in. 
Exhaust ports, area 65.5 sq. in 
Bridge, width , nee 24 in. 
Valves, greatest travel ... 7 5 
re steam lap (inside) wae fe 
», _ exhaust lap or clearance 
(outside) ... beg Y ...  $in. clearance 
Lead in full gear ... za sce zy in. 
Boiler, working steam pressure 200 Ib. 
» material in barrel Se Steel 
». thickness of barrel plates 8 in. 
», thickness of tube sheet... en 
»»  Giameter of barrel 66 ., 
Dome diameter aie ee 
Firebox, length US: ,, 
a width ... 413 ,, 
ae depth, front (O.. 33 
” ” k 60 ” 
ee material i ied Steel 
ae thickness of sheets ... Side, 3%; in.; crown 
and ck, 3 in; 
tube, 2 in. 
* brick arch a ... On water tubes 
ai mud ring, width ... Back, 3 in.; sides, 
34 in.; front, 4 in. 


... Back, 44 in.; sides, 


water space at top 
5 in,; front, 4 in. 


Grate, kind of .. Rocking 
Tubes, number of... 308 
» material ay Charcoal iron 
», outside diameter... : 2 in. 
.» thickness ... ge .. No.12B.W.G. 
»» length over tube sheets... 13 ft. 24 in. 
Smokebox : 
Smokebox, diameter outside 69 in. 
B length from flue sheet 63 ,, 


Tender: 
Type ... Eight-wheeled, steel 
frame 
Tank, type... ead sis U-shaped 
» Capacity for water 4500 gallons 
a coal ... 8 tons 
material Steel 


= 5, in, and 4 in. 
teel channel 
3 in. elliptical 


33 in. 
4} in. by 8 in. 


», thickness of sheets 
Type of underframe 

= springs... 
Diameter of wheels = es 
and length of journals 


Distance between centres of 
journals ... eas a as 6 ft. 3in. 
Diameter of wheel seats on axles 52 in. 
me centre of axles. 4? ,, 
Length of tender over bumper 
ee oe a ad 22 ft. 4in 
Length of tank Ws 8, 
Width of tank 9; 10; 


Height of tank, not including 


COUT < ... ses ; Sage are 
Type of draw gear .. M.C. B. Standard. 





THE SPENCER AUTOMATIC SCREW 
MACHINE. 

On the present page and pages 422 and 423 we 
illustrate the Spencer automatic double-turret screw 
machine, which is designed for making all kinds 
of screws and studs, and also for cross-drilling 
_ and other parts for cycle and electric work. 

ig. 1 is a general perspective view taken from a 
photograph. Fig. 2 is an outline drawing, showing 
a front elevation. Fig. 3 is a plan, and Fig. 4 is a 
perspective view of the turret heads, also taken from 
a photograph. It should be explained that the out- 
line drawings and the perspective views do not 
represent exactly the same machine, but the two are 
alike in general principle. Other figures show the 
details of construction. The machine is of American 
design, Messrs. Burton, Griffith, and Co., of 158, 
Queen Victoria-street, being the agents for the sale of 
it in this country. The chief features in the design 
are a primary and a secondary spindle, working in 
combination with two turrets which revolve in 
vertical planes, and are driven by one shaft through 
the medium of a chain and sprocket wheel as shown. 
The primary spindle carries the revolving rod from 
which the part is to be formed, and which is operated 
upon by tools carried in the forward turret. The 
second spindle takes the part after it has been de- 
tached from the rod, and which is worked upon by 
the tools carried in the other turret. Such being the 
main points of the machine, we will proceed to de- 
scribe the method of working in detail by means of 
our illustrations. 


part is a simple thing in tself, but would require 
several operations if formed in the usual way by 
means of ordinary lathes and screwing machines. The 
machine under consideration is essentially a labour- 
saving tool, and turns out the work in a remarkable 
manner both in regard to rapidity and accuracy ; 
the latter feature being, of course, a cardinal virtue in 
regard to work where different parts of a complex- 
finished article, such as a bicycle, are required to be 
put together without hand fitting. Hollow spindle 
machines with a chuck and wire feed, by means of 
which a continuous rod or wire is formed into separate 
parts by means of turning tools or screwing dies, are 
not uncommon, as our readers are aware. When an 
article with two forward ends has to be produced, or 
when the familar problem of cutting a slot in a screw 
ismet with, difficulty has been experienced in carry- 
ing the work to an end. by automatic means. Mr, 
Spencer, in designing this machine, set himself the 
task of solving this problem and has succeeded in 
a most ingenious manner. 


Fig.9. 
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Fig. 2, on page 423, is a front elevation of the 
machine, and Fig. 3 a plan of the mechanism. 
The same letters and figures are used in both. A is 
the bed of the machine, B the main spindle which 
carries the three pulleys marked }. The centre one 
of these pulleys is fastened to the main spindle, whilst 
the outer ones are loose, reversal of motion being 
obtained by an open and a crossed belt respectively. 
There is an automatic belt shifter by which reversal 
of motion is obtained by means of a lever which 
is actuated by cams J which are operated through 
the medium of the camshaft c, which is placed 
beneath the bed of the machine, and to which 
is attached the wormwheel ¢ gearing into a worm 
pinion d. Dis the driving pulley for this gear, and 
drives the cam J at the required speed. At the two 
opposite ends of the cam shaft are the drums G and 
i and on the periphery of these are fixed the cams 
which give the required motions to the various parts 
of the mechanism. The wire or rod is held, whilst 
the cutting operations are performed, by the chuck 
F, which is shown in section on a larger scale in 
Fig. 5. This chuck is actuated in a manner which 
will be familiar to many of our readers. There 





At the time we saw this machine at work it was 





Gauge be ee acs 4 ft. 84 in. 
Kind of fuel to be used ... eis a 
ae gee. f passenger... 9 
Weight on drivers \ freight 116,000 os 
nger... 000 ,, 
” tracks {Freight ae tineee ” 
enger. . ” 
» — total { reight 149,000 ,, 
»» Of tender loaded maxi- 
mum ha Sear oes ne 94,000 ,, 
General Dimensions : 
Wheelbase, total, of engine 24 ft. 9 in 
” driving eee ee 14 ” 6 ” 
a total (engine and 
tender) 5.0 are Feet es 52,, 2,, 
Length over all, engine... —... 99 255 
- - total, engineand 
REDUER 5 55s. 0) eeetre er. nase 62 ,, 6,, 
Height, centre of boiler above 
oo RE ee eee 8,11 ,, 
Height of stack above rails... 14 ,, 11},, 
eating surface, firebox and 
arch pipes eee =! tc 189 sq. ft. 
Heating surface, tubes ... Mit, 
” ” total dee 2300 ” 
Grate area... 32.4 55 
Wheels and Journals : 
Drivers, number... ... se 6. 
passenger... 69 in. 
» diameter { freight 63 ,, 
»» Material of centres Cast steel 
Truck wheels, diameter ... 33 in, 





employed in forming head clip pins for bicycles. The 





are two tubes within the hollow spindle. The 
tube marked E in Figs, 2 and 3 is a feed tube, whilst 





422 





ENGINEERING. 


[SEpr. 36, 1898. 








THE SPENCER AUTOMATIC SCREW 





ih 
iil! | 


HW. BENNETT, 

















I is a clamping tube. The conical collar ¢, which 
slides upon the main spindle, acts upon the bent 
levers marked 4, and in this way end motion is given 
to the tube I, which in turn clamps the jaws of the 
chuck on to the rod or wire. ‘The sliding collar 
receives its motion from cams on the drum H, whilst 
other cams on this drum give motion to the feed 
tube through the collar accel 5. In this way the 
jaws of the chuck are eee and closed at the re- 
quired time, as the article being made has to be held 
to be operated upon or released, and a further length 
of wire or rod fed up. As stated, the arrangement is 
tolerably well known, and does not need detailed de- 
scription. The turrets, as stated, revolve in vertical 
lanes, instead of horizontally, as is usually the case. 
‘or this reason the name given to them is inappro- 
riate, and they had better been called tool plates. 

he left-hand turret K is mounted on the shaft L, 
whilst the second turret K’ is firmly attached to the 
tube M which surrounds the shaft L. This part 
of the mechanism is best shown in the eectional 
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drawing, Fig. 6, which is on a larger scale. | tact for the desired time by a rotating device to be 
The shaft L can be moved endwise within the | presently described. When the turret receives endwise 
tube M, being actuated by suitably placed cams on | movement, and the stop is in contact with the arrester, 
the drum G. To effect this a grooved collar is! the former is drawn along the top edge of the rete 
attached to the end of the shaft, and this is moved the rotary movement of the turret is thus —?". ‘ 
longitudinally by means of the slide box G, Fig. 6, | and the cutting tool is held in place time a pe 
which has attached to it a hanging stud to be acted | perform the required operation. At a giv - bag ton 
upon by one of the cams on the drum G. In this way | stop passes off the end of the arrester, and the 
end motion is given to the shaft, and the tools on the| revolves until another stop is brought into p ace, 
a aoe — 7 up to the ag required. | — oh were " ag ra ae 
Studs h, one of which is shown in Fig. 3, are perma- | checked, whilst another tool does i . t 
nently attached to the secondary sent K’, and pass | stops are more distant from the shaft than the cutting 
through holes in the other turret K, as also shown in tools there is little risk of vibration, the eased 
two turrets to bo gtsted together, sthough theturres | covtinGoealy’ereanee the stop into contact with the 
wo turrets to be rota gether, although the turret | continuously pres 

K can be moved longitudinally, together with its shaft | arrester. | 
Lin the manner already described, independently of! For rotating the turret a sprocket wheel N is p ae 
the turret K’. Upon the turret K projecting stops, | on the cam shaft, and is geared by means of a em 3 
marked 8 in Figs. 2 and 3, are placed, and these come | to a corresponding sprocket wheel P above the be > 
surrounding the sleeve and shaft M and L on whic 
the turrets are mounted. In order to keep the chain 





in contact in revolving with the arrester 9, which “4 
attached to the lathe bed, the two being held in con- | 
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clear of the bed a guide wheel Q is provided, as shown in 
Fig. 7. The sprocket wheel on the cam shaft is between 
two flanges, P! and P?. The latter has a hub fastened 
on to the cam shaft, whilst the flange P' is in the form of 
a disc that can be set up by bolts so as to apply friction 
to the sprocket wheel; washers of leather being used 
for the purpose. This detail is shown in Fig. 8. The 
two flanges will continue to rotate although the 
sprocket wheel may be stationary, as it will be so 
long as the stop before mentioned is in contact with 
the arrester. The direction of rotation is in the 
direction that tends to keep the stop firmly against 
the arrester as before explained, whilst the turret 
will be turned by the friction washers between the 
flanges and the sprocket wheel as soon as the stop 
passes beyond the arrester. By means of this slip 
friction arrangement, the tools are successively brought 
up tothe work as required. Any convenient number 
of cutting tools may be used. In Fig. 9, which illu- 
strates this part of the machine more fully, four tools 
are drawn in position with their four respective stops, 
a smoothing tool is shown in operation, its stop being 
in contact with the arrester. Cross slides with tools 
are also mounted on the back and on the front of the 
machine bed, as shown in Figs. 2 and 3 at Rand S. 
These are actuated by levers R’ and 8S’ by cams 10 
and 11, which are placed on a cam disc wheel on the 
shaft C. This part of the mechanism is shown sepa- 
rately by Fig. 10. 

From what has been said so far, it will be gathered 
that parts to be produced are shaped from the con- 
tinuous rod or wire which is fed up through the main 
spindle of the machine. The rod projects beyond the 
end of the clamping tube and chuck head, the neces- 
sary distance for the article to be made. The tools on 
the turret head are brought into play in the way de- 
scribed. We now pass to the further operations which 
are a special feature of this machine. Supposing, for 
instance, a screw thread has to be formed upon the 
article. Theturret head K comes round so that the 
opening m (see Fig. 9), is in line with the main spindle. 
The secondary spindle T, Figs. 2, 3, and 6, is projected 
so as to pass into or through the turret head K, more 
or less, and grasp the article that has been partially 
made before the latter has been separated from the 
rod. This secondary spindle is supported in bearings 
nand is driven by three pulleys oas shown most plainly 
in Fig. 6. The central pulley has a key engaging in 
a longitudinal groove in the spindle, so that endwise 
movement can be given to the spindle as it rotates. 
There are crossed and open belts to give reverse 
motion in the usual way, or the spindle can be kept 
at rest by the belts being kept on the loose pulleys. 
There is a friction pad carried on a spring arm which 
will prevent the spindle from being caused to rotate 
accidentally. The belts are shifted ne the wheel V on 
the cam shaft through the medium of shifting inclines r. 

At the inner end of the secondary spindle is an 
automatic chuck s, Fig. 6, worked by a rod inside the 
spindle, there being a sliding collar « acting upon bent 
levers v for the purpose, the motion being obtained 
from a cam on the camdrum G. The action will be 
readily followed by reference to Figs. 2 and 6, the 
slide box through which the motion is conveyed being 
shown in Fig. 2 and marked 12. This slide box is 
guided by aslide W, which projects from the frame 
of the machine, and upon the same slide is a slide box 
14, Figs. 2 and 3, which has a stud 15 engag- 
ing with cams upon the drum G, and on the slide 
box there is a stud 16, which engages in the collar 
17, which is placed on the back end of the secondary 
spindle. This latter mechanism gives endwise move- 
ment to the spindle. It will be noticed that the slide 
boxes 12 and 14 move together, so that the article is 
held by the closed chuck when the secondary spindle 
is being drawn back, but when the tooling operations 
are performed, the chuck will be opened by the slide 
box by means of a pointed cam, and the part will be 
thrown out by the spring ¢ inclosed in the chuck as 
shown in Fig. 6. The secondary spindle receives an 
end movement when the opening ™ in the turret head 
K, Fig. 9, is in line with the spindle. The chuck on 
the secondary spindle then grasps the article by the 
means described and draws it back through the open- 
ing m, and the article can be further mochinnd as may 
be desired on its freshly exposed end. 

It will be readily understood that the arrangement 
of cams in both cam drums must beset out with great 
nicety, and with so ingenious and complex a machine, 
where motions are so interdependent, the best work- 
manship only is admissible. There are three chief 
advantages claimed, and justly claimed, for this 
machine—namely, accuracy, range, and speed. The 
first is assured by the method of holding the turrets 
rigidly to the hardened steel rest during the time the 
tools are in operation, as described. Range of work is 
due to the introduction of the secondary spindle and 
rear turret, whilst speed of working follows from posi- 
tive movements, as well as from the holding of the 
turrets by the stops. 





QUEENSLAND Gotp.—The output of gold in Queensland 
this year is expected to attain an aggregate of 1,000,000 oz. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A large amount of business 
was done in the warrant market last Thursday forenoon, 
the buying, it was said, being done chiefly for the cover- 
ing of short accounts. Scotch iron, which was chiefly 
dealt in, rose 2d. per ton. Hematite iron was also marked 
up the same amount. Business continued active in the 
afternoon, and the tone was very firm, Scotch advancing 
another 4d. and Cleveland 14d. per ton. The sales for 
the day amounted to some 50,000 tons, and the settlement 
prices at the close were—Scotch iron, 48s. 74d. per ton; 
Cleveland, 43s. 3d.; Cumberland and Middlesbrough 
hematite iron, 54s. 74d. and 52s. 104d. per ton 
respectively. There was less done on Friday fore- 
noon, about 10,000 tons being dealt in. Generally from 
4d. to 1d. per ton was lost. In the afternoon some 
25,000 tons changed hands, and there was a general 
giving way from 4d. to 14d. per ton. The settlement 
prices were: 48s. 6d., 43s. 44d., 54s. 74d., and 52s. 104d. 
per ton. Monday was held as the autumn holiday, and 
consequently no iron market was held. When business 
was resumed on Tuesday forenoon some 15,000 tons were 
dealt in. The tone of the market was flat, and, as com- 

red with Friday’s market, Scotch fell 14d. per ton. 

he market was still easier in the afternoon, the sales 
presumably being caused by the political uncertainty. 

otch and hematite iron both declined 14d. per ton, and 
the sales amounted to some other 20,000 tons. The settle- 
ment prices were : 48s. 3d., 43s. 44d., 54s. Gd., and 52s. 104d. 
per ton. A firm business was done this forenoon, about 
13,000 tons being dealt in. Some accounts for the rise 
were remy closed, and Scotch fell 2d. per ton. In the 
afternoon the market continued flat, Scotch dropping 1d. 
The sales amounted to other 20,000tons. The settlement 
prices at the close were 48s., 43s. 14d., 54s. 6d., and 
52s. 6d. The following are the current quotations for 
makers’ No. 1 warrant iron: Clyde, 54s. r ton; 
Gartsherrie, 55s.; Calder, 55s. 6d.; Summerlee, 56s. ; 
Coltness, 57s.—the foregoing being all shipped at Glas- 
gow ; Glengarnock (shipped at Ardrossan), 51s.; Shotts 
(ship at Leith), 55s. 6d.; Carron (shipped at Grange- 
mouth), 55s. per ton. There are at present in active 
operation in Scotland 80 blast-furnaces, as compared 
with 72 at this time last year. Six of them are making 
basic iron, 34 are making ordinary iron, and 40 are 
working on hematite iron ore. uring the past 
week one ordinary furnace at Calder and four at Carron 
have been again blown in. There has been a brisk de- 
mand during the past week for pig iron for the steel works 
and malleable iron works, and there has been more specu- 
lative interest attached to the business than has been 
known for a considerable time. Scotch hematite iron has 
been in demand at 57s. per ton delivered in trucks at 
the steel works. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 324,739 tons 
yesterday afternoon, as against 325,235 tons yesterday 
week, thus showing a decrease for the past week amount- 
ing to 496 tons. 


Finished Iron and Steel.—In these two branches of 
trade there is a continued me ly: 6 and prices still remain 
very firm. In the steel trade the consumptive demand 
continues to be very large, and the prospects indicate even 
brisker times still. Prices were recently quoted thus: 
Angles, 77. 6s. 6d. per ton ; bars (round, square, and flat), 
7l.; ship-plates, 67. 10s.; boiler plates, 77. per ton. 


Glasgow Copper Market.—No dealings in the copper 
market were reported either on Thursday or Friday, but 
the price fell 2s. 6d. on ‘Thursday and rallied 1s. 3d. per 
ton in the afternoon, and on the following day there was 
a forenoon rise of 1s. 3d. per ton, followed by another in 
the afternoon amounting to 2s. 6d. per ton. There was 
no market on Monday, that being the autumn holiday, 
and on business being resumed yesterday one lot of 
25 tons was disposed of, and the price rose 2s. 6d. per 
ton. Another 25-ton lot was sold in the afternoon, and 
the price gave way 1s. 3d. per ton. 


Growth of Glasgow.—At the annual meeting of the 
lasgow Dean of Guild Court, held last week, the Lord 
Dean of Guild made a statement regarding the work 
done by his court during the past year. He granted 649 
linings, chiefly in one, two, and three-room tenements, 
but houses of five and six rooms, amounting to 202 and 
228, as compared with 56 and 71, being the average of 
the past 10 years. The total value of the buildings of 
all kinds that were authorised to be erected was 4,106,7601., 
as against 1,851,005/. in the preceding year. A more dis- 
tinct idea of Glasgow's extension was conveyed to the mind 
by the length of the new streets. The year just passed 
was a record one in that respect, nearly six miles having 
been sanctioned by the Court, whereas the average of the 
t 25 years was only two miles, but the term of 25 years 
includes a period of severe trade depression. 


Progress of the New Glasgow Bridge.—This bridge, 
which is being erected over the Clyde at the south end 
of Jamaica-street, is making very decided progress. 
For a long time the old arches seemed to take a con- 
siderable period for their removal, but they are now 
practically, if not actually, gone. The foundations of 
the new structure are of steel caissons, each of them 
15 ft. in diameter, and each pier has four caissons, 
and they were sunk by the pneumatic process to 
a depth of about 70 ft. below the water level. There are 
seven new arches, all constructed of granite, and quite 
lately there have been laid peculiarly-shaped cast-iron 
troughs on the tops of the arches. These are intended for 
laying gas and water pipes in to connect the two sides of 
the river. The old bridge was 60 ft. wide, and the new 
one will be 20 ft. wider, or a trifle wider than Jamaica- 
street. The work was begun fully three years ago, and 





will be finished some time next spring. 








Glasgows Electric Tramways. — During the past few 
months the tramway route extending from Mitchell- 
street tc perae age past Hyde Park Locomotive Works 
has been entirely relaid and fitted for being worked by 
electricity on the overhead system. The Westinghouse 
Company have the contract for the electric requirements, 
and they are behind with it ; but they complain that they 
have been kept behind by the sub-contractors, who are 
chiefly local firms. It is promised, however, that the 
engines, which are located at Springburn, will be 
working in a fortnight. When everything is ready 
for the opening of the line there will be trial runs by 
night along the whole route, so as to accustom the drivers 
to the working of the electric system of traction, and 
when the new cars are running smoothly there will be a 
formal opening of the line by the Lord Provost, magis. 
trates, and town councillors, and other prominent citizens, 


New Shipbuilding Orders.—Dundee seems to be getting 
a large share of the new shipbuilding orders that are 
going about. Messrs. Gourlay Brothers and Co., of that 
port, have just completed negotiations with a Grimsby 
firm to build a steamer for line fishing. She is to be fur- 
nished with a well for the purpose of conveying the fish 
alive to market.—The G emouth Dockyard Com. 
pany have contracted to build a screw steamer of 2150 
tons carrying capacity for Messrs. Viders and Handford, 
of Newport, Mon.—The Dundee Shipbuilders’ Company 
have secured an order from a Liverpool firm to build a 
steamer for the Baltic trade. She is to be 200 ft. long.— 
Messrs. Gourlay, Brothers, and Co. have also concluded a 
bargain with the Canadian Government for a passenger 
steamer.—Messrs. John Scott and Co., Kinghorn, have 
booked an order for two paddle steamers for the Galloway 
Steam Packet Company, Leith. 


Bo'ness Docks Lighted with Electric Light.—The work 
of fitting up an installation of electric light at Bo'ness 
docks has now practically been completed, and, after 
being tested and inspected by the harbour engineer, all 
the lamps were lighted on Saturday evening. There are 
16 arc lamps of 2000 candle-power, round the harbour 
and docks, and lamps of less illuminating power will be 
fitted up on each of the coal hoists and at the dock gates, 
&c., while a connection will also be made with the town 
clock, which the Har>dour Commissioners have resolved 
to light up, asit is a guide to vessels entering the harbour 
at nights. The contract was carried out by the Brush 
Company. 


NOTES FROM SUUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheepbridge Coal and Iron Company.— The annua 
meeting of the shareholders in this company was held at 
Sheffield on Monday when Mr. F. Fowler presided. The 
other directors present were Mr. H. W. Gibson, Mr. 
T. W. Jeffcock, Mr. W. H,. McConnel, Mr. J. B. 
Mclaren, M.P., and Mr. W. 8S. B. McLaren. The 
chairman, in moving the adoption of the report, said the 
net profit was 44,205/., compared with 32,395/. last 
year; and they carried forward upwards of 10,0001. 
against 1700/7. last year. They proposed to pay a 
dividend of 5 per cent. Alluding to the future, 
be said he thought the prospects of trade were very 
satisfactory and that they would be realised if colliers 
and other workmen were only reasonable in their 
demands. Mr. McLaren, M.P., in seconding the motion, 
quoted statistics to show the enormous increase in the 
company’s business during the last 20 years, and said they 
were in a better position now than at any time in their 
career. The motion was adopted, the retiring directors 
were re-elected; and the meeting having been made 
special, resolutions were carried subdividing the capital 
of the company into shares of 1/. each. The remunera- 
tion of the directors was increased from 1000/. to 2000/. 
per annum. 

William Cooke and Co., Limited.—The directors of this 
wise J have issued a notice for a meeting at which the 
shareholders will be asked to sanction the sub-division of 
the shares into 1/. each, and the raising of additional 
capital for the proper carrying on of the company’s busi- 
ness. It is proposed to acquire additional land and to 
modernise some of the machinery in the works. 


Sheffield Engineers and their Wages. — The Sheffield 
Joint Committee, representing the Amalgamated Society 
of Engineers, the Steam Engine Makers’ Society, the 
United Pattern-Makers’ Society, the United Machinists 
Society, and the United Society of Smiths and Strikers, 
has issued to employers of men in any of the trades indi- 
cated above a request for an advance of 23. per week on 
present wages and a reduction of one hour in the number 
of hours constituting a week, so as to cease work at noon 
on Saturday. The men base their claim on the fact that 
although wages in almost every engineering centre 
throughout the country have been advanced in recent 
years, they have made no move in Sheffield, and that the 
trade in the district at the present time is in an excep- 
tionally prosperous state. The employers will meet 
shortly to take the request into consideration. 


Fire at Messrs. Jessop’s Works, Shefield.—Messrs. W. 
Jessop and Sons, Limited, whose works are at Bright- 
side, Sheffield, are singularly unfortunate with their 
pattern-shops. A few months ago a large building, 
stored with valuable and important patterns of stee 
castings, the accumulations of many years, was entirely 
destroyed by fire. An old building has since been 
utilised as a pattern-shop, while a new and larger building 
was under erection. On Saturday the old shop was dis- 
covered to be on fire, and before it could be extinguished 
the place was gutted. The patterns which have been 
destroyed were of castings for steel parts required in the 
construction of warships for the British Admiralty and 
for foreign Governments, and included huge cylinders, 
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rudders, stern frames, &c. Drawings and tracings of con- 
siderable value were also destroyed, as were also tools 
owned by some 50 men. The origin of both this and the 
previous fire is a mystery, and will involve the firm in 
considerable loss and inconvenience. 


Wages in the Rotherham Stove-Grate Trade.—For some 
time an agitation has been going on amongst the moulders 
employed at the Burton Weir Works at, otherham. A 
considerable number of the men had given notice, and 
there seemed a probability of a stoppage of work. The 

ints at issue affected, amongst other things, the rates 
of payment. As the result of interviews between repre- 
sentatives of theemployersand men, an amicable arrange- 
ment has been come to, and there will be no disturbance 
of operations. 

Steel and Iron Trades.—The crucible steel trade re- 
mains abnormally busy, and there has been considerable 
difficulty in meeting the demands for customers. This has 
been largely caused by the weather, the heat having been 
so intense that men could not work in the forges and roll- 
ing mills, and for many days they were closed. There 
have been fewer orders to hand for Scat and Siemens 
steels, it being towards the close of the quarter; but 
makers are well employed. Swedish irons continue to 
come to hand slowly, and this is partly accounted for by 
the fact that rather higher freights have been de- 
manded; and partly that many of the vessels have 
gone by London instead of by Hull and Grimsby. 
The vessels carry both wood and iron, and the wood being 
required for London, they go there, and hence the delay 
in getting the iron to Sheffield. There are no stocks of 
Swedish Bessemer in Sweden, and makers show no 
anxiety to push deliveries. Prices for all kinds of steel 
are very firm. The iron market is steady, and so well 
are most makers of sheets off for orders that they are re- 
fusing to send out further tenders at present. Price are 
moving up and now stand: West coast hematites 63s. to 
64s, per ton; east coast ditto, 61s. to 62s. ; Lincolnshire 
No. 3 foundry, 46s. to 46s. 6d. ; forge ditto, 43s. 6d. to 
44s, ; Derbyshire No. 3 foundry, 47s. to 47s. 6d.; forge 
ditto, 43s. to 43s. 6d.; bars, 6/. 5s. to 6/. 7s. 6d.; sheets, 
71. 10s. to 82. The armour-plate departments are in full 
operation, and most of the railway shops are working full 
time. The demand for files is well maintained, and the 
edge-tool trade is so brisk that manufacturers would 

ladly put on more men if they were obtainable. Orders 
or 8 og shovels, and other mining and excavating 
tools are coming in freely, and there is every prospect of 
a good winter’s work. 


The Coal Trade.—The men in the local associations 
have voted in favour of accepting the offer of the Coal- 
owners’ Association of 24 per cent. rather than go out on 
strike to secure a lai advance in wages. The leaders 
of the men have been very active in urging them to take 
the course adopted. The coal trade is still very active, 
and for house coal, which is in increasing demand, prices 
will go up on October 1. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was 
a fairly large attendance on Change; the market was 
strong, and business was pretty brisk. No. 3 g.m.b. 
Cleveland pig was in excellent demand, and, in fact, 
there was not sufficient of that quality obtainable to 
meet requirements. Makers’ stocks were said to be 
practically nil. The general quotation for the ruling 
uality was 43s. 3d., and transactions were recorded at 
that figure, and 43s, 44d. was paid in some cases for 
prompt f.o.b. delivery, while there were sellers who put 
the price at 43s, 6d. There were buyers who were pre- 
pared to pay 43s. 3d. for No. 3 delivered to the end of the 
shipping season. The other qualities showed very little 
alteration in price. No. 1 Cleveland pig was about 
44s, 6d. ; No. 4 foundry, 41s. 6d.; and grey orge, 39s. 6d. 
a gyn warrants opened at 43s. 4d. and closed 
43s. 34d. cash buyers. East coast hematite pig was in 
pretty good demand, but quotations did not improve, 
and this, notwithstanding increased cost of production 
caused by advance in 7. ye ore. For early delivery of 
Nos, 1, 2, and 3 about 52s. 6d. was the price, but some 
sellers were inclined to hold out for rather more. Rubio 
ore was up to 14s. 9d. ex-ship Tees. There was 
nothing doing in Middlesbrough hematite warrants, 
which were at 52s. 9d. cash sellers. To-day quota- 
tions for makers’ iron were ape but war- 
rants fluctuated a little. By the close Middlesbrough 
warrants had eased to 43s, 2d. cash buyers, and Middles- 
brough hematite warrants were 52s. 44d. cash buyers, 
with sellers holding out for 52s. 9d. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry are as busy as they well 
can Prices are hardly quotably changed, but the 
tendency is decidedly upwards. Steel plates are, if any- 
thing, a trifle dearer than last week. The following are 
about the market quotations: Common iron bars are 
51. 108.; best bars, 6/.; iron ship-plates, 5/. 17s. 6d.; iron 
ship angles, 5/. 12s. 6d.; steel ship-plates, 6/. 2s. 6d. to 
Gi. 38. 9d.; steel ship angles, 5. 17s. 6d.; and heavy 
sections of steel rails, 47. 12s. 6d.—all less the customary 
2} per cent. discount for cash except rails, which are not 
at works, The result of the ascertained selling price of 
steel plates at Consett for the months of June, Ju y, and 
August is an advance in the w of the steel millmen 
during the last three months of the year of 24 per cent. 


Coal and Coke.—Bunker coal is rather uieter, gas coal | M: 


pretty firm for prompt delivery. The Northumberland 
coalowners have conceded a further 5 per cent. advance 
in the wages of their employés. Coke continues in good 








demand, and average blast-furnace qualities are fully 
14s. er delivered here, and in some cases up to 14s, 9d. 
is asked. 





NOTES FROM THE SOUTH-WEST. 

Cardif..—The steam coal trade has shown a slightly 
easier tone; the best descriptions have made 14s. 3d. to 
14s. 6d. per ton, while secondary qualities have brought 
12s. 3d. to 12s. 6d. per ton. In the house coal trade 
No. 3 Rhondda large has been making 13s. 6d. to 14s. 
per ton. The demand for coke has been good, and 
patent fuel manufacturers have received a considerable 
number of orders. 


Water Supply of Plymouth.—The so of a large 
reservoir at Burrator in connection with the Plymouth 
Corporation Water Works is regarded with much satis- 
faction in that town. With the new reservoir once full, 
it is considered that Plymouth is assured a practically 
inexhaustible supply of water for a very lengthened 
period. 

Abandonment of a Colliery,—No. 9 pit, Cwmbach, has 
been entirely abandoned. 


Overtime at Devonport.— Additional parties of workmen 
are being placed on overtime at Devonport. Over 2000 
men, representing nearly every department, are now 
working extra hours, and this number will be nearly 
doubled before the close of the financial year. On board 
the line-of-battle ships Implacable and Ocean, and in the 
workshops at the new shipbuilding ground, the men work 
until eight o’clock every evening, and they are only 
— 30 minutes instead of an hour and a half for 

inner. 


Bristol Docks.—A meeting of the Bristol City Council, 
was held on Tuesday to consider the ee of pro- 
moting a Bill in the ensuing session of Parliament for 
making Portishead lock 750 ft. long, 80 ft. wide, and 9 ft. 
deeper than at present, at an estimated cost of 350,000/. 
The council had previously approved the scheme, but a 
statutory majority was necessary on Tuesday for the pro- 
motion of the Bill. This it failed to receive, and the 
scheme is accordingly at an end for the present. 


Keyham Factory.—The Lords of the Admiralty have 
accepted a tender of Mr. J. P, Nerry for extending the 
machine-shop at Keyham factory. The work will cost 
about 70007. Tenders are to invited for the supply 
of a large number of machines for the new building. 


The ‘* Blonde.” —The re-boilering of the Blonde, cruiser, 
is to be deferred until after she has served another com- 
mission. Her refit has been taken in hand at Devonport, 
and will be completed by the middle of December, at a 
cost of 95002. 


Dock Matters at Swansea.—At a meeting of the executive 
committee of the Swansea Harbour Trust on Thursday, 
plans of a new south dock lock were submitted. A point 
of disagreement was the proposal shown on the plans to 
narrow the bed of the river in order to allow the new 
entrance of the south dock to be made. It was con- 
tended that the river bed was narrow enough already, 
pcg into consideration the increased oy a traffic, 
for which the trustees were providing in the east dock 
improvements now being carried out at a cost of 40,000/. 
Eventually the question was once more adjourned. 


New Sheers for Devonport.—An accident, which resulted 
in the destruction of the 80-ton sheers at Keyham a few 
months since, disclosed the fact that the sheer legs were 
in several places very badly worn. This led to a survey 
of the 50-ton sheers for ronan ships, and these 
were also found to be so badly worn that they are to be 
at once replaced by new ones. Two new sets have been 
ordered, one from the Channel Dock Company at Cork, 
and the other from Messrs. Cowans, Seldon, and Co., Car- 
lisle. Each set will cost about 5000/., and is to be capable 
of lifting 80 tons. 


Water Supply of Chard.—Mr. F. H. Tulloch, C.E., 
an inspector of the Local Government Board, has held 
an inquiry at Chard with reference to an 7 by 
the town council for power to borrow 2500/. for works of 
water supply. Mr. J. Howard Bowen, solicitor, a 
peared on behalf of the town council. The council, it 
was pointed out, contemplated laying a new service of 
water mains in place of the existing mains, which were 
old and defective. The present water supply was de- 
rived from springs just above the centre of the town, and 
the parts situate above the level of the —- were 
without any townsupply. Opposition was offered to the 
scheme by residents outside the area of the town supply, 
on the ground that it would be unfair to charge them 
with a share of the cost of ae pipes from which they 
would derive no benefit ; and it was urged that the town 
council should carry out a proper scheme of water supply 
for the whole borough. Mr. Tulloch will report in due 
course. 


The ‘‘ Andromeda.”—The new cruiser Andromeda has 
left Milford Haven for Portsmouth to be completed and 
commissioned. The Andromeda is one of four vessels of 
the Diadem class. She is 435 ft. long, and displaces 
11,000 tons. Her triple-expansion twin-screw —— are 
of 16,500 horse-power with natural draught, and her esti- 
mated speed is 20.5 knots per hour. The original esti- 
mated cost of the ship was 510,622/., of which about 
30,0002. still remains unexpended. Her guns will cost 
an additional 31,1002. 


West Gloucestershire Water Company.—The half-yearly 
meeting of this company was held at Bristol on Saturday, 
r. E. Horton presiding. The report of the directors 
stated : ‘‘ During the six months ending August 27, 1898, 
197 additional services have been laid on, making the 
number of houses and other properties supplied by the 


company at that date, 6379, which, together with 
some meter and miscellaneous supplies, are esti- 
mated to produce a water rental of 5879/. 11s. 8d.. 
perannum. This is an increase of 260/. 12s. 4d. during 
the past six months. To this total must be added about 
1501. for rent of property, making a total estimated 
annual income on this date of 60297. 11s, 8d. The accounts 
show that after paying all working expenses and interest 
on debenture stock, there is a net profit of 1873/. 6s. 9d., 
which, together with 136/. 0s. 10d. brought forward from 
last balance-sheet, makes a total of 2009. 7s. 7d. to the 
credit of revenue. From this balance the directors recom- 
mend the declaration of a dividend at the rate of 4 per 
cent, per annum, for the past six months, upon the shares 
under the Companies Acts. This will absorb 1817/7. 19s. 1d., 
leaving a balance of 1917. 8s, 6d. to be carried to the credit 
of the current half-year.” The report was adopted. 


The Electric Light at Cardiff.—At a meeting of the 
lighting committee of the Cardiff Town Council on Tues- 
day, a letter was read from the Local Government Board, 
sanctioning a loan of 28,125. for electric lighting purposes, 
the loan to repayable in 25 years. Sanction was 
further given for the perme | of 5007. for Newport-road 
extensions, also repayable in 25 years. 





CataLoctrs.—The Hydrokinetic Syndicate, Limited, 
of 239, Dashwood House, New Broad-street, London, 
E.C., have sent us a copy of their illustrated catalogue. 





Erratum : WATER SOFTENING.—In a letter on ‘‘ Water 
Softening,” by Mr. Walter Geo. Atkins, which ap- 

red in our last issue, the word ‘‘chokes” in the 
eighth line was, by a typo; hical error, printed as 
‘*cokes.” The sentence should have read, “it com- 
pletely chokes the pores of the cloth.” 





Frencu Steam Navication.—Mr. A. M. Thackara, 
United States Consul at Havre, has informed his chief 
that the French Government has made a new subsidy 
contract with the Campagnie Générale Transatlantique, 
to take effect upon the termination of the present con- 
tract in 1900. Under the new contract, the company is 
to construct three new steamshi to be completed 
April 1, and July 1, 1900, and April 1, 1903, respectiveiy ; 
and to steam at the rate of 22 knots per hour. A fourth 
vessel is to be completed not later than April 1, 1908, 
if in the meantime the Government improves the port 
of Havre so as to accommodate steamers 623 ft. long. 
Under the new contract the minimum annual average 
speed is to be: From April 1, 1900, 17 knots per hour ; 
from July 1, 1900, 17.5 knots per hour; from April 1, 
1903, 18.3 knots per hour; and from the putting into 
commission of the fourth steamship, if necessary, 19 knots 
per hour. When the average annual speed exceeds the fore- 
going figures, the company is to be entitled to a bounty. 





DeatH or Mr. J. S. VALENTINE.—The death is an- 
nounced of Mr. J. S. Valentine, who was engineer of the 
Lynn and Hunstanton and West Norfolk Junction Rail- 
ways, which now form part of the Great Eastern Railway 
system. The West Norfolk Junction Railway was never 
up to much, but the Lynn and Hunstanton Railway, 
which was constructed in a very economical fashion, 
proved a distinct success, and Mr. Valentine attained 
some reputation in connection with it. After he 
had done with the West Norfolk Junction and the 
Lynn and Hunstanton lines, Mr. Valentine took 
up the question of dock accommodation at Lynn, and 
during the closing years of his life he was a promi- 
nent director of the Lynn Dock Company. This 
undertaking has never proved particularly remunerative 
to its shareholders; but it has, no doubt, been attended 
with important advantages to Lynn; and Mr. Valentine 
rendered g service in turning the resources of the 
company to the best possible account. It may also be 
hoped that as years move on Lynn will attain more im- 
portance as a port, and in that case the Lynn Dock Com- 
pany will, no doubt, become a more profitable concern. 





University Coiirce, Lonnpon: Municrpan Enar- 
NEERING. — This new department, supported by the 
Chadwick Trustees, will in work in October. Mr. 
Osbert Chadwick, C.M.G., M. Inst. C.E., has been 
—_—- first professor of municipal engineering, and 

r. M. T. Ormsby will be in charge of the drawing-office 
work in this department. A special course of lectures 
will be given by Mr. R. Middleton, M. Inst. C.E., on 
“Water Supply, Sewerage, &c.,” on Wednesday even- 
ings at 4 p.m. Professor Chadwick will deliver 
an inaugural address on Wednesday, October 12 at 
4 p.m. Full curricula have been drawn up for 
students who wish to take up this branch of engi- 
neering, and in view of the immense increase in recent 
years of municipal engineering, owing to the growing 
tendency of municipal bodies to undertake not only 
sewerage works and road construction, but also water 
works, electric lighting, street tramways, &c., there will 
probably be plenty of young engineers ready to take 
advantage of these new facilities. Professor Corfield will 
give a special course on hygiene and public health, 
in connection with this new branch of the college work. 
The trustees having made a grant of 1000/. to the college 
towards increasing the laboratory equipment, a large 
amount of additional valuable apparatus has been added 
to the laboratory of hygiene, and the collection of sur- 
veying instruments in the civil engineering department 
has also been much increased. In the mechanical engi 
neering laboratory a new and complete plant for the 
testing of cement, lime, &c., has been obtained, and a 
70-ton compression machine is in course of construction 








for — stones, bricks, concrete, and building materials 
in general. 
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THE UNITED STATES PATENT 
OFFICE. 

THERE are vast numbers of persons in this 
country who entertain a very genuine admiration 
for the patent system of the United States. They 
are under the impression that a patent issued there 
is a positive proof of the novelty of the invention 
to which it refers and that it is a document which 
cannot be impugned. Unfortunately this belief 
has a very slender foundation. The courts of the 
United States do not share it, for in most cases 
they utterly decline to accept a patent as reliable 
evidence. If application be made to them to 
issue an injunction against an infringer, they 
consistently refuse to do so, unless the patent 
has already been established in a court of law, 
or has been accepted for such a time as affords great 
presumption that it cannot be successfully attached. 
Capitalists are following in the same course, and 
they no longer purchase patents until they have 
been advised by experts that there is good reason to 
believe they cannot be upset. There never was a 
time in the States when the official examination 
afforded the certainty that no anticipation of a 
patented invention could be discovered, but some 
years ago the presumption of validity of a patent 
was much greater than it is now. The reason of 
the decline is that the Patent Office staff is grie- 
vously overworked, and has to content itself 
with much less than an exhaustive search into 
existing documents. The examining corps com- 

rises 200 persons, and in 1897 they took in 
hand 44,546 applications. This is 223 per man, or 
allowing seven hours’ work per day on 280 days in 
the year, at the rate of 8.8 hours per application. 
Anyone who has ever made a search in the British 
Patent Office will understand how totally inade- 
quate such a time is for examining the patent 
records of only one country. But in the United 
States they profess to compare an invention with 
the patent specifications of all countries, so far as 
they are obtainable, and also with records in books 
and periodicals. Evidently it is quite impossible 
to do justice to such a search unless a large amount 
of time is given to it; and no matter what pains 


6E/are spent, it is impossible to be certain that. in 


some technical journal the invention has not 
been described. The indices of many, if not most, 
periodicals afford but a very faulty clue to their 
contents. 

The paucity of the examining staff at the United 
States Patent Office is not due to want of funds. 
Last year the Office paid into the Department of 
the Interior 275,128/., and drew out for expenses 
224,5681., leaving a balance of 50,560/. This goes 
to the general funds of the country, and furnishes 
another example of how little the value of the in- 
They make 
speeches in his praise when it suits their purpose, 
but they will not even spend upon him the fees 
they demand for registering his productions. The 
grant for the Patent Office is voted by Congress, 
and it seems impossible to obtain from them 
adequate funds. Last year a demand was made 
for 86 additions to the staff in various grades, but 
none was granted. Further, the salaries are in- 





adequate, with the result that the most capable 





men are always leaving, and their places have to 
be filled by others, who, whatever their ability, 
are untrained and lacking in the kind of experience 
needed. In consequence of the smallness of the 
staff, and the constant changes, the examination of 
specifications is not only hurried, but the Office is 
getting into arrears. It now takes several months 
before an inventor can learn whether his applica- 
tion is to be granted, and if there is any dispute 
the matter may drag on for a year or more. This 
represents a great loss, for until the patent is 
assured it is not safe to embark capital in exploiting 
the invention. 

There, further, is great need of a comprehen- 
sive index in which all existing patents shall be 
classified, and plans for its creation have long 
been in existence, but they have not been executed 
from lack of funds. In the sale department for 
specifications, confusion reigns. If a number of 
copies be ordered, days, and sometimes weeks, 
elapse before they are delivered, simply because 
there are not sufficient men to look them out. The 
pamphlets themselves, according to the report of 
the Commissioners of Patents for the year ending 
December 31, 1897, ‘‘ are stacked in every avail- 
able nook and corner of the building from garret to 
basement, filling the corridors and overloading the 
west wing of the building far beyond the limit of 
safety. They have become... so filthy that the 
work of selecting copies is about as cleanly and 
healthy as work in a coal pit.” 

In every department there is the same difficulty 
caused by want of funds. The record of assign- 
ments is weeks behindhand ; the library, although 
very valuable, needs 20001. for the purchase of 
necessary books, and an annual income of 10001. 
a year for the future; the laboratory is quite 
inadequate for the solution of scientific questions 
which have to be decided. In nearly every re- 
spect the United States Patent Office is fallin 
away from the high ideal of those who institute 
it, and failing to render the inventor that assist- 
ance and assurance which it has always been 
its boast to afford. This is not from any want 
of zeal or ability on the part of the officers, 
but simply because Congress seizes its revenues 
and applies them to purposes for which they were 
never intended. We have always held, and have 
often pointed out, that the examination system of 
the United States is quite incapable of furnishing 
any conclusive evidence of the validity of a patent, 
but nevertheless, if properly carried out, it may be 
of great use in saving inventors from spending 
their time and money on projects which are un- 
doubtedly old. But imperfectly carried out it is 
likely to do nothing but harm, at least until the 
knowledge of the untrustworthiness of its searches 
becomes general. In the meantime it gives a fic- 
titious value to inventions, which, but for the faith 
which exists in its decisions, would be indepen- 
dently investigated by those who come to take an 
interest in them. 

In one respect the United States Patent Office 
has done good work during the past year. It has 
inaugurated a register of ‘‘ patent solicitors,” and 
will only recognise those so enrolled. Further, a 
Bill to provide a penalty for those who secure fees 
from would-be patentees on the false representa- 
tion that they are entitled to represent them before 
the Patent Office, has been introduced before Con- 

ess. There have been very grave scandals under 
the old rule that ‘‘any person of intelligence and 
good moral character may appear as the agent, or 
attorney in fact, of an applicant.” Only last year an 
attorney whose practices savoured of the confidence 
trick, and who had obtained hundreds of thousands 
of dollars for which he had given no adequate ser- 
vices, was denied the privilege of —- before 
the Patent Office, and was further denied the use of 
the United States mails by the Postmaster-General. 
In inaugurating this register the United States 
Patent Office is following our action here, which 
has been attended with nothing but good, and 
which in course of time will raise the status of the 
patent agent to the position befitting the legal 
and scientific knowledge demanded of him. Whether 
the niggardliness of Congress in the matter of 
funds will not soon put the American patentee on 
the same footing as the British, that is, give him 
the right to prove his claim in a court of law, 
and nothing more, remains to be seen. At 


present he has to suffer great delays, and too 
often has to meet most provoking objections due 
to the hurried manner in which the examination is 





made, Whether ‘‘itis worth while to go through so 
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much to gain so little” is a matter for his considera- 
tion, but most people will think that the only justi- 
fication for a system of examination is the confi- 
dence it creates for itself, and when this is shaken 
it is time for the system to be either ended or 
mended. Considering how money is lavished in 
America on pensions, the Civil Service, and other 
matters, it is strange that the Patent Office cannot 
even spend its own funds on carrying out the object 
which is claimed to be its leading and most im- 
portant feature. 





THE STEAM TRIALS OF H.M.S. 
“ TERRIBLE.” 

Tue series of important trials which were ar- 
ranged for by the Admiralty, as the outcome of dis- 
cussion in the House of Commons, with the view 
not only of confirming the known qualities of 
H.M.S. Terrible under service conditions, but 
also of accustoming the staff to the working of 
the machinery, has been concluded this week, 
when the gun and torpedo trials were made in 
Bantry Bay, and it is therefore convenient to 
review the results, which are specially interesting. 
They set at rest many fears as to the efficiency 
of the ship, for, as we shall show, the defects 
which discovered themselves in the boilers were 
inconsiderable, and the engine difficulties, of 
which so much has been made, have been tackled 
with characteristic courage and ability by the en- 
gineering staff at Whitehall. These difficulties were 
not altogether unexpected, and the provision made 
in the design enabled such changes to be carried 
out as effected the cure. But it may be best to 
describe the incidents in chronological order, as 
the details may best be followed in this way. 

The Table accompanying this article gives in 
convenient form the principal results. The first 
trial, of 60 hours’ duration, was run in May, and 
was at about 5000 horse-power. Twenty of the 
48 boilers were in use, and the results generally 
agree with those on the contract trial at the same 
power in August of 1896. The speed in all cases 
is, of course, affected by the greater draught, 
for on the contract trial the ship only carried her 
normal coal supply—1500 tons. On the later trials 
she started with nearly 3000 tons, with the result 
that the mean draught was 12 in. to 15 in. greater. 
This had also the effect of reducing the number 
of revolutions for a given power ; but with these 
exceptions the results agree sufficiently to render 
it unnecessary to make comparison. The point 
perhaps on which most interest may centre has 
reference to coal consumption. On the trial, when 
5084 indicated horse-power was developed at 64 
revolutions, the rate was 2.3 lb. of fuel per horse- 
power hour; but the auxiliary machinery requires 
nearly 20 tons per day, and this out of the 125 
tons per day burned on the trial makes a big propor- 
tion of the 2.31b. ; there is, however, scarcely any 
need to offer such an explanation to our readers. It 
should, however, be stated that the coal used was 
from the ordinary stock supplied to vessels in 
commission, and not the specially hand-picked 
trial coal. Indeed, it was the fag end of the heap 
at Portsmouth that was used for most of the trials, 
and much of it had lain in the open, exposed to 
weather for years. 

The second trial was made to Gibraltar, and on 
this occasion the First Lord of the Admiralty, Mr. 
Goschen, and the Civil Lord, Mr. J. Austen 
Chamberlain, M.P., went with the Terrible. The 
run out was made under easy steaming conditions. 
Thirty-two of the 48 boilers were in use, and the 
mean power was 10,246 indicated horse-power for 
81.26 revolutions, the speed of the ship being 17 
knots, while the coal consumption was 1.89 Ib. 
Here it may be noted that in all the 60-hour trials 
cards were taken every four hours to determine 
the power, but the engines were kept running as 
near to the revolutions for the given power as 
vigilance could insure. The coal was weighed out 
in bags, and the figures were checked as to the 
quantity remaining at the end of the trial. 

The ship was to return from Gibraltar with the 
engines making 15,000 indicated horse-power, which 
necessitated running them at from 92 to 93 revolu- 
tions. “ After six hours this had to be stopped for 
several reasons, and even now one hears reverbera- 
tions of the whirlwind which the slow speed of the 
Terrible raised. We refrained from referring to 
the subject because it is more interesting to study 
any defect in the light reflected by the means used 


through the cylinders, which was afterwards found 
to be due to the new piston rings wearing them- 
selves down toasurface. And further, the vibra- 
tion at 92 to 94 revolutions was excessive. The 
topmast backstay was carried away and the fore- 
topmast ‘‘wobbled” considerably. Although this 
condition was experienced between 92 and 94 re- 
volutions, at 96 revolutions the vibration was sufli- 
ciently reduced to enable the ship to proceed. This 
amountiof vibration was, of course, not considered 
satisfactory, and steps were taken to reduce it. 

We have stated that the difficulties were not 
altogether unexpected. In the original design 
the number of bolt-holes to each crank coupling 
was purposely arranged to be more than abso- 
lutely necessary as regards strength — there were 
12; and they were so arranged that various 
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alterations in the angle of the cranks could be 
made to determine the effect of vibration, so as 
ultimately to insure as close an approximation to 
steadiness as is possible. Again, the arrangement 
of crank angles was purposely made different in the 
Powerful and Terrible, sister-ships. The machinery 
of these has been fully illustrated and described in 
ENGINEERING,* so that it is not necessary to enter 
into the details here. Various calculations had been 
made at the Admiralty, which showed certain ad- 
vantages with one setting, while with another set- 
ting other and quite different advantages were indi- 
cated ; so that finally it was arranged that the Ter- 
rible should have the angles of cranks shown by 
Fig. 1, while the Powerful’s cranks were arranged 
as in Fig. 2. The arrangement of cylinders and 
cranks in both ships is as given in Fig. 5 ; but this 
latter, it will be understood, is not drawn to scale. 

It was known that the arrangement of Fig. 1 





"* The Terrible was illustrated in vol. lix., pages 664, 
670, 696, 724, 725, 822, and 823, and in vol. lxiii., es 
84 and 85, and the Powerful in vol. lxii., pages ’ 





in overcoming it. There were signs of grit coming 


397, 403, 423, 433, 532, 551, and 692. 








would give very smooth-working engines, as regards 
uniformity of turning moments, although the forces 
causing vibration were known to be comparatively 
large; whereas, with the setting shown by Fig. 2, 
the vibratory forces were much smaller, yet the 
uniformity of twisting moment was not so good 
as in the other case. On the original trials of the 
ships this was confirmed, for the vibrations of the 
Terrible at a certain speed were appreciably more 
than those of the Powerful at a corresponding rate 
of rotation. But as it was not necessary then to 
work exactly at this speed when the vibration ob- 
tained its maximum, namely, at 92 to 94 revolu- 
tions, for any period of time, it was thought that no 
inconvenience would be experienced in the future, 
On the run home from Gibraltar at 15,000 in- 
dicated horse-power, the engines making 92 to 94 
revolutions, the vibration was, however, found, as we 
have stated, to be more than could be accepted as a 
permanent condition, and as the Powerful’s arrange- 
ment was known to be superior in this respect the 
cranks of the Terrible were altered to the arrange- 
ment shown in Fig. 2. But to actually test the 
one arrangement against the other, it was decided 
to disconnect the engines from the propellers and 
run the engines light with the ship in the basin, 
various curves of vibration and movements of the 
ship being meanwhile recorded. 

The records were taken by a delicate vibration 
recorder, by which means it was found that the 
arrangement in Fig. 2 gave, with one engine moving, 
a maximum rise and fall of the extreme stern of the 
ship of 0.8in. With both engines moving simulta- 
neously it was 1.7 in.—that is about twice the 
amount due to one engine. This, of course, only 
occurred at the speed of revolution when the natural 
period of the ship synchronised with the working 
rate of the engine. But it was noticed that the start- 
ing of the engines was not quite satisfactory, and it 
was fully anticipated that somt® other sequence of 
the cranks would have to be arranged. To test simi- 
larly the original and another new setting, it was 
arranged to alter one engine back to the original 
condition (Fig. 1), while at the same time the 
other engine. was altered to the angles shown in 
Fig. 4. Trials in the basin were then made with 
the two engines in these conditions. It was found 
that with the cranks set as in Fig. 1, the maximum 
rise and fall of the stern was 1.55 in.—about double 
that produced when the cranks were arranged as 
in Fig. 2. The amount in the case of both engines 
working was not tried owing to the time taken in 
making the necessary changes; but the results 
with the one engine suggested that the vibration 
with both running would be considerably greater 
than in No. 2 setting. 

The arrangement shown by Fig. 4 was next tried, 
and it was found that the vibration had practically 
disappeared entirely ; the maximum rise and fall of 
the extreme stern with one engine working was under 
0.1 in., being hardly appreciable to those on the ship. 
A short trial alongside the wharf suggested that the 
starting and handling of the engine was more difli- 
cult than with either Fig. 1 or Fig. 2 arrangement ; 
but it was expected that with experience on the 
part of the staff it would come all right, as both 
starting valves and pass valves are fitted. Both 
engines were therefore altered to the setting shown 
by Fig. 4, and to assist the staff of the ship in 
handling the engines, a small model of the cranks 
was made and placed at the starting platform, so that 
the officer on duty could see one crank and move 
that one to its proper position, and then understand 
clearly where all the others were. All this had 
taken time, and the ship went to sea again for her 
trial at 93 revolutions and 15,000 indicated horse- 
power, with the Fig. 4 setting. But, contrary to all 
expectations, the vibration at sea was still reported 
to be great ; it was sufficient to shake the spindle 
off the fore truck, and, moreover, the starting 
of the engines was reported to be unsatisfac- 
tory, either due to inexperience or other cause. 
The Admiralty therefore decided to alter the cranks 
again, this time to the setting shown by Fig. 3. 
No time could be afforded to uncouple the engines 
and again fit up the vibration recorder for basin 
tests, as regards extent of vibration. At sea, how- 
ever, no further trouble was experienced by vibra- 
tion at any speed of rotation, and the setting Fig. 3 
continues in use and gives complete satisfaction. 

As regards the line of reasoning which led to 
these successive alterations, it may be well to state 
that the calculations for the original setting of 
the cranks (Fig. 1) showed that the maximum free 
force acting at the centre of the engine was very 
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PrincipAL Resutts or TRIALS OF H.M.S. “ TERRIBLE.” 





Date of trial 


..| May 4-7, 1898 | June 25-27, | August 13-16, 
1898 1898 





August 29-31, ‘September 13, September 14, 
1898 1898 1898 


Where trial took place .. Channel | Passageto | Channel and Atlantic Channel Channel 
Gibraltar | Ocean | 
Duration of trial. . oy _ 60hours | 60hours | 60hours | 60hours | Shours | 4 hours 
wat f Forward 27 ft. 9in 28 ft. 2 in. | 26 ft. 7 in. 27 ft. 5 in. 27 ft. 6in. | 26 ft. 10in. 
Draught of water ) at, | Waly | Bada | Mata | ae ) Baten 1 OE Fe 
Steam in boilers.. 1b. | 217 | 230 222 | 233 | 240 | 240 
Vacuum in condensers. . in.| 26} 26} 26 254 | 25 25 
Revolutions by counter oe te “st 64 81.26 93.66 98.38 104.2 | 108.6 
Average indicated horse-power aA sof 5084 | 10,246 15,554 18,515 | 23,050 25,115 
Total distance run 4 .. sea miles! 758.4 1,020 1,176 1,218 -- - 
1st 30 hours | 
| = 20.1 95 
Average speed .. ‘ — 12.64 17 19.6 2nd 80 hours | j 20.7* 22 
=205 | 
Total consumption of coal during trial for. ; 
all purposes .. r ae ah = os tons) 313.2 519 8.9.4 1081 | — — 
lonsumption per indicated horse-power per | | 
. hour tee all os es... ae - ‘ Ib. 2.3 1,89 1.96 | 2.17 2.14 2.11 
Description and quality of coal .| Welsh, good | Welsh, good | Welsh, 6 to 7 |Welsh, 5 to 6,| Welsh, small Welsh, small 
but small | small and of | 
i | fair quality 
State of sea Slight Smooth Slight —_ to | Smooth Smooth 
| swe | 
ee a oom “| 2 to5 1 to2 tay? 2 nao } 1to2 | 1to2 











* Logs incorrect, jumping out of water. 


small, while the corresponding maximum couple 
was very considerable. As the vibration was very 
great, it was inferred that it was mostly caused 
by the couple and not by the free forces. With 
setting Fig. 2, the free force was about two- 
and-a-half times as great as in Fig. 1, whereas the 
maximum couple was reduced to about one-half. 
Again, in setting Fig. 4 the maximum free force 
was about 14 times as great as in Fig. 1, but the 
maximum couple was reduced to only about one- 
sixth. That was the reason why the Admiralty 
officials proceeded at once to the setting shown by 
Fig. 4. As regards the final arrangement shown by 
Fig. 3, the free force is practically identical with 
that of Fig. 4, which is 14 times as great as the 
original (Fig. 1), but instead of the maximum couple 
being one-sixth that of the original (Fig. 1) as in 
Fig. 4, it is greater and about one-third that of 
Fig.1. The setting Fig. 3, whatever the cause, has 
completely overcome the difficulty of vibration, and 
the starting and general handling of the engine are 
now all that could be desired. The only indica- 
tion of vibration is still at about 90 to 93 revolutions, 
but it is almost inappreciable, and involves no in- 
convenience. 

The difficulty of the grit referred to was over- 
come by altering the pattern of the high-pressure 
piston rings, by fitting rings restrained by fillets 
from pressing out more than a certain amount, as 
shown in Fig. 6. The rings can close inward, but 
cannot open outwards except to the diameter of the 
cylinder. This is a detail which had been adopted 
in other ships since the Terrible was built. 

Again, as regards the intermediate slide valve, a 
little difficulty was experienced in starting owing to 
the slide valve coming off its face occasionally. This 
also has been entirely got over by a closer adjustment 
of the set screws at the back of the slide valve, and 
no further trouble has been experienced from the 
same cause. A further slight adjustment of the 
packing ring at the back of this slide valve is being 
made to better insure this ring always remaining 
in contact with the slide valve, and so performing 
its intended purpose of relieving the valve of a 
part of the pressure which comesupon it. This it 
does not at present always do. This exhausts all the 
difficulties which the engines experienced both before 
and after the 15,000 indicated horse-power trial, 
and, as our readers will understand, the solution of 
the problems are not without profit to the profession. 

In the 15,000 indicated horse-power trial all the 
boilers were used, and while the stokeholds were 
open the fans were running easy. The speed 19.6 
knots was realised without any difficulty, the ship 
running for 30 hours right out to the west in the 
Atlantic and 30 hours home, so that the log was 
checked by the return to the starting point. 
The next trial at 18,000 indicated horse-power 
was equally easy of realisation, the stokehold being 
open, and this power may be maintained so long 
as the supply of coal lasts. The coal was not of 
good quality, and clinkered badly, so that the 
fires had to be cleaned out every eight hours, 
while in the interval they had to be cleared of 
clinker. This made hard work for the stokers ; 


but so well was steam kept that the last record 
showed 19,000 indicated horse-power, the mean 
being 18,515. For the first 30 hours the ship 
steamed against a very strong wind and a heavy 
head sea, and on turning round there was a 
beam sea. 


The ship behaved well, rolling only 








10 deg. For the last hours of the trial the 
wind freshened on the bow, and reduced the 


‘mean speed, which, however, worked out to 


20.3 knots, or only about half a knot less than 
when the vessel was carrying 1500 tons less. 
The trial certainly showed that no difficulty would 
be experienced in crossing the Atlantic at over 20 
knots speed. At the conclusion of this trial it was 
found that two tubes had developed small splits at 
the back end, and on examination they were found 
to have considerable deposits of saline matter. Also 
owing to the displacement of some of the brick- 
work, too, the framework at the back of some of the 
boilers was injured by burning and required repairs, 
but these were the only defects worth noticing, and 
in view of the fact that during the trials the vessel 
travelled 6000 miles, it must be admitted that the 
boilers have come out of the ordeal well. 

After the long run at 18,000 indicated horse- 

ower, the eight hours’ trial at 23,000 indicated 

orse-power, and the four hours’ test at 25,115 
indicated horse-power, were very easy. The indi- 
cator cards were taken every hour. The results 
in the Table speak for themselves, but as regards 
speed, that must not be too explicitly accepted, as 
the trial was one of steaming, not of speed. The 
contract trial records are accurate. The log on the 
eight hours’ trial was found to have too short a line 
for the speed, and jumped out of the water ; on 
the four hours’ trial it was more accurate. Cer- 
tainly, on the whole performance, Sir John 
Durston, K.C.B., the Engineer-in-Chief, is to 
be felicitated, in view especially of the former 
irresponsible criticism based on inaccurate or in- 
sufficient information. We have already indicated 
that the First Lord showed his interest in the trials 
by going to Gibraltar on one of the runs. The 
Controller of the Navy, Admiral Wilson, C.B., was 
present at several of the vibration tests, which were 
carried out by Mr. H. J. Oram, Senior Engineer 
Inspector, and which it will be admitted, secured 
extremely interesting information. . Mr. W. G. E. 
Macartney, the Parliamentary Secretary of the 
Board, was present at some of the sea trials, which 
were attended on behalf of the engineering staff at 
the Admiralty by Mr. E. Gouden, for the Steam 
Reserve by Fleet Engineer S. J. Watch, whilst 
Fleet Engineer John 8. Rees and his senior engi- 
neer, Mr. Rush, were in charge of a very willing 
staff of engineers and stokers. 





THE JAPANESE INSTITUTE OF 
NAVAL ARCHITECTS. 

Some time ago we mentioned that an Institute of 
Naval Architects had been founded in Japan, and 
had received the support of all the most influential 
Japanese who were interested in shipbuilding. The 
Institution of Engineers, which has been in exist- 
ence for nearly 20 years, and which now comprises 
over 2000 members of all classes, is still in a 
flourishing and active condition, but there is the 
same tendency in Japan as in other countries to- 
wards specialisation, and almost every department 
of pure and applied science has now its representa- 
tive society in Siaen, and the majority of them are 
doing very good work. 

The latest, the Institute of Naval Architects, has 
made a fair start, and if we are to judse from the 
names of its office-bearers, it is likely to have a 
prosperous career. Four or five years ago it was 








proposed to found such an Institute, and prelimi- 
nary arrangements had been made when the war 
between Japan and China broke out, and it was not 
until September of last year that the society was 
actually formed, and the first office-bearers ap- 

inted, Vice-Admiral Baron Akamatsu, who has 
ong taken an active interest in shipbuilding affairs 
being named as the first President. The Vice- 
Presidents and Members of Council included many 
of the leading Japanese shipbuilders and me- 
chanical engineers who were connected with ship- 
building, and the membership now numbers about 
250. It is made up of full members, who must 
either be naval architects or marine engineers, who 
pay an entrance fee of 6s., and an annual subscrip- 
tion of the same amount ; associate members, who 
are members of allied engineering professions, and 
who pay an entrance fee of 4s. and a subscription 
of the same amount annually ; graduates, or those 
who have had less than two years’ practical expe- 
rience, and subscribe 2s. annually ; and honorary 
members who are to be selected from among the 
most distinguished members of the profession, and 
who may give donations as they feel inclined. The 
members and associates alone have the right to vote 
on questions brought before the Institute. 

At the first meeting of the Institute in September 
of last year, addresses were delivered by the Presi- 
dent and various members of Council explaining 
its objects, but no formal papers were read. Since 
then, however, a number of papers have been con- 
tributed, but not read or discussed ; but they have 
been printed in the first volume of the Transactions 
which recently appeared. The volume is small, 
consisting only of 38 pages and a dozen plates, and 
is printed partly in Japanese and partly in English, 
and although none of the papers contain much that 
is original, no doubt the volume will become valu- 


able from its historical interest. The papers in 
Japanese are, ‘‘On the Launching of Warships,” 
by Constructor-Admiral Sason, I.J.N., and T. 


Matsuo, and ‘‘ On the Speed Trials of S.S. Kana- 
€ Maru and Five other Vessels,” by Professor 

. Miyoshi. Those in English were ‘‘On the 
Official Turning Trials of the Battleship Yashima,” 
by Admiral-Constructor Sason, and ‘‘ On the Effect 
of Inertia of Moving Parts of an Engine on Piston 
and Crank Effort,” by Professor A. Inokuty, M.E. 
It is somewhat characteristic of the Japanese that 
the speed of one of the vessels is worked out‘to eight 
places of decimals. Exactness is all very well, but 
when it is impossible to make the data exact, one or 
at most two places of decimals are sufficient for prac- 
tical purposes, and anything beyond that is valueless. 

This year’s meeting took place on July 17, in the 
rooms of the Siu-Ko-sha, or ‘‘Seaside Club,” 
situated within the grounds of the Naval Academy, 
Tokio. Fifty-three members were present, and 
the proceedings began with a short address from 
the chair and the reading of the reports of the 
secretary and treasurer. The first paper was read 
by Mr. Myabara, on ‘‘ Water-Tube Boilers,” in 
which he reviewed the most important recent de- 
velopments in boilers of this type, and gave some 
interesting results of their working, and then pro- 
ceeded to describe one of his own design, which is 
very ingenious, but which is somewhat complicated, 
and would probably offer serious difficulties, not 
only in construction, but also in working and re- 
— The next paper was by Professor Hill- 

ouse, of the Imperial University (whose appoint- 
ment from the Clyde was recently Meterrentc : in our 
columns) on ‘‘ An improvement to Amsler’s Plani- 
meter,” and showed how, by a simple application 
of a continuous decimally-divided scale to the 
sliding bar of that instrument, the final multipliers 
might be greatly simplified, and, in some cases, 
entirely avoided. Mr, A. R. Pattison, R.N., in- 
structor in marine engineering at the Naval College 
and at Yokoska Dockyard, read an interesting 
paper on ‘‘ A Modern Battleship and Her Engi- 
neers,” in which he drew attention to the increas- 
ing importance of the duties of the engineers, and 
urged that an attempt should be e to attain 
greater similarity in the ships and engines, so that 
experience gained in one vessel might be useful 
in other vessels of the same fleet. Of course, it 
was impossible to carry this out completely, but 
he was of opinion that unne diversity was 
at present too common in all the chief navies of the 
world. A short paper by Mr. Tatsumi, director of 
the Yokoska Dockyard, on ‘‘ The Relations between 
the Size, Speed, and Cargo Ne | of Merchant 
Vessels,” and a note on ‘‘The Weights and Costs 
of Warships Built in Japan,” by Mr. Sason, con- 
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cluded the proceedings. There was no discussion 
on any of the papers, a feature which is somewhat 
disappointing, as the discussions which take place 
at such meetings should be the most interesting, 
and not the least useful, part of the proceedings. 
In connection with these meetings, the following 
list of all the iron and steel ships built in Japan, 
taken from the official register, will be of interest 
to some of our readers : 
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18 | 497 Opohama, Settsu ..| 1884 |Yamataga Shotaro. 
42 | 694/Akunoura, H:zen ..| 1880 |J. F. Calder. 

66" 253, Yanagiwaracho, Tsukiji, 

Tokio .. os a -.| 1873 |Saiga’. 

57*| 334\[wazakishinden, Settsu ..| 1888 Niikuma Masujiro. 
58 | 151 # as ..| 1839 ie ia 

60 | 571\Higashi Kawasakico, Settsu | 1890 Kawasaki Shozo. 
143 | 498] ,, a rs 1890 | ,, 

154¢, 109 Yokohama, Prov. Nusashi ..| 1886 Peterson. 

178 | 427|Higashi Kawasakicho Settsu| 1890 |Kawasaki Shozo. 
209 | 149|Rokkenyashinden, Settsu ..| 1888 [Sayama Toshitaro. 
219 | 68 |Akunoura, Hizen ... ..| 1890 |J. F. Calder. 
286 | 133) Higashi Kawasakicho, Settsu/ 1888 |Kawasaki Shozo. 
230 | 81/Mitsubishi Zosejo, Hizen ..| 1893 |Midzutari Rokuro. 
247 | 558\Rekkenya Kawakitamura, } 

| Settsu os . .-| 1890 J. Ellerion. 
282 408) Higashi Kawasakicho, Settsu| 1894 |Kawasuki, Shozo. 
289 | 396 ” ” »» | 1887 ” ” 
290 | 416\Oaza Rokkenya, Settsu -| 1894 |Hayashi Kwanjiro, 
236 | 407 ms .| 1898 si i 
313 | 34|Nagasaki, Hizen ae . | 1895 |Maruta Hidesane. 
Rokkenya, Kawakitamura, 
$47 | 409} Setteu.. .. ss ..| .. |Hayashi Kwanjire. 
359 | 130|\Kawasakishinden,Settsu. ..| 1872 |Carl Layman. 
362 439 Zaimokuokiba, Settsu oa 1891 |Mori Zensaka. 
4096 | 708|Akunoura, Hizen ..| 1691 |J. F. Calder. 
567 | 208) ,, x eee ie 
408 165 Matsushimaco Nishiku,Osaka| 1891 Maida Unosuke. 
28, 279 Shinagawa, Musashi .. .| 1892 Oaki Kikuoabo. 
436 1522) Nagasaki “A as .-| 1895 |Midzutari Rokuo. 
449 513)Nanbajima, Settsu .. .| 1891 Sayama Toshitaro. 
450 | 499 a we oe. «1 20 2 7 
459 | 565|Higashi Kawasakicho, Settsu| 1890 |Kawasaki Shozo. 
469 | 408 ” ” 1894 9 as 
479 | 463)\Rokkeuya, Settsu... .-| 1892 |Oho Sho aku. 
566 | 380) Higashi Kawasakicho, Settsu| 1886 Kirine Toshikunsi. 
. (6000 Mitsubishi Yard, Nagasaki ..| 1898 





*Twin-screw. +Compound twin-screw. { Compound. 
The last-mentioned vessel was the Hatachi Maru, 
of which we gave some particulars in our issue of 


June 24 last (page 799). 








THE IRON ORE OF NORTHERN 
SWEDEN. 


(Concluded from page 367.) 

In a former issue we brought our record of the 
excursion made by certain members of the Iron 
and Steel Institute to the iron ore deposits of the 
north of Sweden, as far as the conclusion of the 
visit to the Luossavaara and Kiirunavaara Moun- 
tains and the return to Gellivare. The latter place 
was left, once more by train, at 12.15 p.m. on 
August 21, and the settlement of Boden—where 
the branch line of Lulea joins the main line to 
Stockholm—was reached about 5 o’clock. An ex- 
cellent dinner was served in the refreshment-room 
of the station, and then we were taken by carriages 
along a road that winds among the bluffs overlook- 
ing the Lulea River. After a time a timber landing- 
place was reached, and here was found a side-wheel 
steamer which had been sent round to carry us to 
the port on the estuary. It was a thoughtful thing 
our hosts did in providing this water trip, for it 
would have been far easier to have arranged the 
completion of the journey by train. It gave us 
an opportunity of seeing the lower part of the 
Lulea River; a scene well worth travelling 
so far to view. The geological formation here 
gives a bold background and strongly marked 
banks. The river winds in broad reaches, 
rocky spurs dividing its course into the semblance 
of an expanding chain of lakes. Inland, to the 
west, are mountains, and over their dusky 
shoulders glimmered the long northern twilight, its 
colours flushing back from the still water until we 
reached Lulea about 9 o’clock. The town is built 
on one of the rocky promontories— the last before 
reaching the open sea—and has therefore a double 
water front. The houses are mostly modern, 
although the port was of some importance, as being 
at the head of the Gulf of Bothnia, even in the 
Middle Ages. About nine years ago a great fire 
destroyed a good part of the town and cleared the 
way for improvements that have followed the rapid 
development of the port, owing chiefly to it being 
the place of shipment for the Gellivare ore. The 


population is now between 7000 and 8000. 
here is an excellent hotel where supper was 


served ina spacious saloon that at times serves the 
purpose of an assembly room, and after breakfast 
next morning the party proceeded in steam launches 
to the loading wharf on the island of Svartén, where 
the Gellivare Company ship their ore. 

The appliances here are of an extensive nature. 
There is an elevated platform of timber construc- 
tion, and on to this the railway ore wagons are 
lifted three at a time by a hydraulic lift worked by 
two direct-acting rams. The lift being brought to 
the level of the upper platform, the trucks are 
drawn on tothe latter by chains worked by hydraulic 
power. The ore is then allowed to fall through the 
bottom of the wagons, which are constructed to 
open for the purpose, and falls into a large truck 
below. This carries the material to the edge of the 
wharf, and from thence it is tipped into a shoot 
which leads into the hold of the ship. The second 
truck is needed because the platform was placed 
too far back from the edge of the wharf, the 
consequence being that a shoot leading direct 
from beneath the railway wagons to the ship’s 
hatchway did not afford a sufficiently steep angle 
to keep the ore moving, and men had to be employed 
to help the fall. This mistake in regard to the 
‘*angle of repose” of the ore has thus necessitated 
the use of the intervening truck, and has materially 
added to the expense of the operation. The empty 
trucks are lowered by another lift, and taken away 
by a locomotive. These ore staithes were con- 
structed by the original English company, which 
had so short and unprosperous a career. With two 
locomotives to clear the empty trucks away, three 
trucks can, it was said, be unloaded every eight 
minutes ; but the speed was much slower on the 
occasion of our visit, though faster work could 
evidently have been done. 

The party was next taken to the hydraulic pump- 
ing station, where they were shown a set of 
hydraulic pumping engines of 120 horse-power, by 
Messrs. Easton and Anderson, of Erith. The 
water is pressed to 40 atmospheres, the cylindrical 
boilers giving steam at seven atmospheres. The 
electric generating station was next visited. It 
consists of a fine brick-built engine and dynamo 
house, where two large steam engines drive their 
dynamos by rope gear, and two smaller engines have 
belt gear. These engines are of the vertical 
marine type, one is of 300 horse-power, another 
of 250 horse-power, a third of 100 horse-power, 
whilst the fourth is of 50 horse-power. The two 
big engines are triple-expansion, and have cylin- 
ders 124 in., 20 in., and 32 in. in diameter, by 
194 in. stroke. The 100 horse-power engine is an 
ordinary compound, with cylinders 16? in. and 
274 in. in diameter, by 194 in. stroke ; whilst the 
third engine has a single cylinder 10} in. in dia- 
meter, by 13? in. stroke. The working pressure 
is 10 atmospheres. The current pares Eg is used 
for lighting and for power purposes in washing 
and separating ore. Both continuous and alter- 
nating currents are used; but the time at our 
disposal did not enable us to get details in regard 
to this matter, although they would have been of 
great interest. The electric installation is by 
Siemens and Halske, of Berlin. 

The chief interest at Svartén, however, rests in 
the factory established by the Gellivare Company 
for the manufacture of a fertiliser by the Wiborgh 
process. The large percentages of phosphorus 
which exists in much of the Gellivare ore, as in that 
of the Luossavaara-Kiirunavaara deposits, are con- 
tained in the apatite, which is so abundant in these 
northern ores. Now, although this mineral, as 
containing phosphorus, is fatal to the quality of 
iron or steel, it is capable of supplying the elements 
required for plant growth if properly prepared ; 
the large trade that has grown up from the use of 
basic slag as a fertiliser being an instance of this. 
By the use of potassic salts and phosphates large 
tracts of sandy soil and of bog lands have been made 
productive of late, and the recognition of the 
value of these fertilisers has led the Gellivare Com- 
pany to make an enterprising bid for a share of 
the market. In the processes of mining and trans- 
a large quantities of very fine ore are pro- 

uced, and at present this ‘‘dust”’ is, we believe, 
alone treated at Svarton. 
The factory has only recently been started, and 
is hardly yet in complete working order, but a good 
deal of Wiborgh phosphate has been made and sold. 
The method of preparation consists briefly in re- 
ducing the phosphoric ore to powder, and separating 
the magnetite from the apatite by a magnetic 


treated by roasting in kilns in a manner that will 
be explained. The Svartén Works have, however, 
only an indirect interest for English agriculturalists, 
as the whole of the product is consumed in Sweden, 
there being no balance left for exportation. The 
interest, however, though indirect, is sufficient to 
warrant a brief description of the process in our 
pages. Those who wish to pursue this subject 
further than our space permits us to go could not 
do better than consult a paper on ‘‘ Wiborgh Phos- 
phate,” written by Professor L. F. Nilson, which 
has been reprinted by Ernest Westerberg, Stock- 
holm. It is from this source we take many of the 
details here given. 

The magnetic ores of the Gellivare district, as 
already stated, occur partly pure and partly mixed 
with greater or less quantities of apatite. If the 
ore is crushed into grains of about 1 millimetre 
(0.04 in.) in diameter, the magnetite can be sepa- 
rated from the non-magnetic particles by means of 
a magnetic ore separator. The type of machine 
used at Svartén is the Monarch separator, which is 
a fairly well-known patented device, and therefore 
need not be here described. Out of the 600,000 tons 
of ore, which forms the standard quantity dealt with 
per annum at Lulea, about 200,000 tons are estimated 
to be worth working in this manner. The product 
of the magnetic separation is a rich magnetic ore 
and apatite, mixed with other substances. The 
crushed ore is naturally not an easy substance to 
deal with in the blast-furnace, if used in any con- 
siderable quantity. As is well known, efforts have 
been made to use it in the shape of bricks, but, so 
far as we are aware, up to now the process has not 
been attended by any great measure of success. We 
hear, however, that renewed efforts are being 
made in this direction, and the promoters are 
sanguine as tothe results. The magnetite should, 
however, be suitable for steel-making. At the time 
of our visit we saw large heaps of this crushed ore, 
which we were told contained about 0.1 of phos- 
phorus. This, however, was the result of early 
working ; and it must be borne in mind that the 
factory was hardly well started at the time. Better 
results have been obtained, and still better are 
expected when changes have been made in some 
details of the plant. : 

Of the materials that are not attracted by the 
magnets in the separator, four-fifths consist of phos- 
phate of lime or apatite, the remainder being princi- 
pally feldspar and a little quartz and mica, whilst 
there is also a small quantity of hematite, which, 
of course, is non-magnetic. The average weight 
of the materials not affected by the magnets averages 
124 per cent. of the whole mass treated, so that 
the standard production would be 25,000 tons a 
year, and this would contain about 35 per cent. of 

hosphorus. At the time of our visit, the ore 
Seles treated was that which contained over 1} per 
cent. of phosphorus, and the small from the grade 
known as D ore, which is rich in phosphorus. This 
was being taken to the top of a large timber 
staging, about 180 ft. to 200 ft. high, by means of 
bogies which are hauled up an incline by wire ropes 
winding on drums, the latter driven by two three- 
phase electric motors of 15 horse-power each. The 
first thing is to crush the whole, so as to reduce 
it to pieces not larger, as a maximum, than a 
moderate-sized egg. This was being done by 
a Swedish machine similar in principle to a 
Blake stone crusher. The ore is then taken 
through a long cylindrical conveyer, or large-dia- 
meter pipe, in which works a revolving screw, to 
another room, when it goes through a second crush- 
ing. There are two other crushings, so that there 
are four in all, the last three being effected by rolls. 
The magnetite and other constituents having 
been separated, the latter are taken to the apatite 
cleaning house, where the mass is put into a hopper 
and mixed with water. From thence it passes to a 
washing machine, which consists of a scoop wheel 
about 20 ft. in diameter which is driven by an 
electric motor. The materials are lifted in this 
way and are then ed down a shoot by the 
stream of water, being thus conveyed to another 
house. The larger and heavier particles sink. 
This gives a first rough sorting, and that material 
which passes is next treated by being washed on 
to a rectangular inclined surface which is caused 
to move with a reciprocating motion. The 
stream of water carrying the particles, flows 
in at an upper corner of this moving tray, 
and the particles are sorted out by the action 
of the water which affects them more or less 








separator and by washing. The apatite is then 





quickly, according to their specific gravity. In 
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this way a further grading is effected, there being 
hoppers at the lower edge of the tray. Another 
method of obtaining the same end is by means of 
revolving buddles. These consist of flat cones 
that have streams of water directed over them by 
pierced pipes. Here the jets of water act 
more or less quickly on the particles accord- 
ing to their specific gravity, and as there is a 
constant flow of water towards the lower edge, 
the lighter particles remain longest on the 
surface, and this affords a means of separation. 
The finer dust is treated by revolving machines. 
The water flows to settling boxes, where the ma- 
terial sinks to the bottom, ard the water is drawn 
off. In this way iron ore, apatite, and refuse are 
separated from each other. 

It now remains to turn the apatite into a fer- 
tiliser by transforming the phosphoric acid into 
a form which can be assimilated by vegetation. 
The paper by Mr. Nilson, to which reference has 
already been made, gives the principle on which 
the Wiborgh process depends. He points out that 
in every native phosphate (in apatite as well as 
bone powder) the anhydrous phosphoric acid, or 
phosphoric oxide (P.O, to a molecule, or 142 parts) 
is combined with lime (CaO to three molecules, or 
168 parts), and this tricalcic phosphate affords a 
combination which it is difficult for vegetation to 
make use of. If the phosphate be treated with 
sulphuric acid, two-thirds of lime is separated 
as gypsum, leaving the phosphate poorer in lime 
and easily dissolved in water. This, there- 
fore, is readily dispersed on the ground, and can 
be assimilated by plants. This process is not 
suitable for the Gellivare apatite, because it is 
mixed with other minerals containing iron oxides 
and clay, the presence of which would cause the 
phosphoric acid to return to aninsoluble form. It 
has been found that by means of intense heat and 
the use of additional lime this difficulty can be 
overcome, and a tetrocalcic phosphate produced. 
But the process is too expensive, unless, as in the 
case of the basic slag, the fertiliser is produced as 
a by-product. In the Wiborgh process the phos- 
phoric acid in the apatite absorbs more base, but 
carbonate of sodium is used in place of lime, the 
latter being placed in a kiln with the apatite. In 
this way only a comparatively moderate heat is 
needed, say 900 deg. to 1000 deg. Cent. The 
Wiborgh phosphate is considered as a mixture of 
neutral silicate of potash, soda, and a tetrocalcic 
phosphate in which one-sixth of the percentage of 
lime has been exchanged for soda. 

This phosphate dissolves in hydrochloric acid, 
but is very resistant to the action of water, and in 
this respect closely resembles the phosphate ob- 
tained by the basic process of steel-making. It has 
been found, however, that the value of these phos- 
phates as plant food can be determined by their 
solubility in sour ammonia-citrate of certain com- 
position, and Professor Nilson has found the citrate 
solubility of Wiborgh phosphate to reach as high 
as 95 per cent. 

According to Professor Nilson, about 30 parts of 
soda are used to 100 parts of apatite, the latter 
being supposed to contain 17 per cent. of feldspar, 
which is useful on account of a proportion of 
oxide of iron, which may be present owing to 
the non-separation of hematite in the magnetic 
separation. 

The visitors were shown the furnaces or kilns in 
which the apatite and soda are burned together, 
and also large quantities of the phosphates placed 
in bags ready for use. As an article of commerce 
the fertiliser contains 25 per cent. of phosphoric 
acid, of which 96 per cent. is guaranteed as citrate 
soluble. The works are designed to treat 100,000 
tons of iron ore a year, and to turn out 10,000 to 
12,000 tons of phosphate per annum. At the time 
of our visit they had been working about three 
months. The market price was 74 kroner per 100 
kilogrammes, and, as stated, the whole product is 
for home use. Labour is not cheap in Lulea, ordi- 
nary labourers getting 3} kroner per day, and 
workmen having some skill 4 to 44 kroner per day. 

After inspecting the phosphate works, the party 
proceeded to another ore-loading pier which was 
of more modern construction than that before re- 
ferred to, so that the ore could be shot direct from 
the railway trucks to the ship’s hold. The trucks, 
which are of iron, carry 25 tons of ore each, the 
tare being 9.3 tons. 

Subsequently the party returned to Lulea to be 
entertained at the house of the general manager of 
the Lulea works in the usual hospitable S wedish way. 





That evening the return journey to Stockholm was 
commenced, and thus ended one of the most de- 
lightful and instructive trips ever undertaken in 
connection with the meeting of a technical institu- 
tion. 

In conclusion, we must again express our grateful 
thanks to Consul Broms, the head of the Gellivare 
Company, to his brother Mr. Otto Broms, and to 
all connected with the undertaking with whom we 
came in contact ; as well as for the kind assistance 
given us in preparing this report and for the 
generous hospitality so lavishly extended to us in 
common with all members of the party. 








NOTES. 
Tue Paris Exurerrion oF 1900. 

WE notice in the pages of a small paper published 
in Paris, under the cumbrous title of The Nine- 
teen Hundred, the report of an interview with 
Mr. F Peck, General Commissioner of the 
United States to the Exhibition of 1900. The most 
important mission of Mr. Peck just now is to obtain 
an extension of the very limited space allotted to 
the United States. ‘‘I shall demand,” he says, 
‘*considerable additional space in the various 
Palaces, for the amount at the disposal of the 
United States is inadequate for the very great 
number of exhibits from America. . . . In Chicago, 
in 1893, at the World’s Columbian Exposition, the 
United States reserved for American exhibitors 
only 33 per cent. of the entire covered space. Of 
the remainder, we allotted to France 20 per cent., 
or one-fifth. Now, in Paris, 1900, France reserves 
for herself 45 per cent. of the entire covered space, 
and allows the United States 10 per cent. of the 
remaining 55 per cent. It is an increase on this 
allotment that I hope to obtain. Our exhibitors 
could fill 500,000 square feet with first-class and 
carefully selected exhibits.” We are sorry for Mr. 
Peck, for we do not suppose there is the slightest 
chance of his obtaining any substantial increase 
of the very limited space so cheerfully accepted 
months ago on behalf of the United States. Indeed, 
on another page of the publication from which we 
have quoted occurs the following paragraph: ‘‘ As 
all available space on the Champ de Mars and on 
the Place des Invalides has been allotted to foreign 
countries and to France, it is, it appears, absolutely 
impossible for the American Commission to obtain 
any addition to what has already been set aside for 
the United States. I am officially informed that 
no changes will be made in the distribution of space 
in these sections of the Exhibition.” We have no 
doubt as to the accuracy of this statement, unless, 
indeed, additional space is obtained by the defection 
of any nation or nations in consequence of the ex- 
tremely limited space available. Mr. Peck’s com- 
plaints are entirely reasonable, and they will form 
the foundation for a general dissatisfaction which 
will undoubtedly be one of the characteristics of the 
1900 Exhibition. Foreign countries can only be 
represented by a process of elimination and of col- 
lective exhibits, and these methods are so contrary 
to the instincts of the British and American ex- 
hibitor that it is difficult to see how a satisfactory 
display for either of these countries can be hoped, 
more especially as the scanty space available is 
scattered over the Exhibition grounds, in 18 iso- 
lated allotments. Manufacturers before deciding 
to exhibit, provided they obtain the privilege of 
doing so, will do well to ascertain at as early a date 
as possible the exact nature of the conditions under 
which they will be admitted to the Exhibition. 


Testing Stone ror Roap-Makina. 

A very interesting series of experiments on ma- 
terial for macadamising have been carried out at 
the University College, Cardiff, by Professor 
Elliott, on behalf of the Western Mail of that 
borough. It appears from statements in this 
journal that most of the streets in the borough are 
of macadam, the material being generally limestone, 
basalt and granite being only used in special cases. 
As a consequence, it is asserted that no less than 
30,000 tons of mud were removed last year from 
the Cardiff streets. With a view to remedy- 
ing this state of affairs the Western Mail 
commissioned Professor Elliott to make tests 
of the various stones employed as macadam, 
the experiments being specially directed to ascer- 
taining the respective ge ignore capacities of 
the different materials. To this end an ‘‘ attrition” 
apparatus was devised, somewhatsimilar to machines 
previously used for the same purpose in France and 
America. This machine was essentially a ‘‘ tumbler” 








of special design, in which the stone to be tested 
was placed, — with a number of small cast- 
iron blocks. This done, the barrel and its contents 
were rotated at a speed of 15 turns per minute for 
a total of 3600 revolutions. At the end of the 
experiment the loss of weight by attrition was 
ascertained by weighing, and formed a measure of 
the comparative mud-producing proclivities of the 
specimen. As was to be anticipated, the basalts 
and granites showed much less loss of weight than 
the limestones, as indicated by the following Table: 


Dust or Dry Mud Average Compres- 


Material. ProducedinFour sive Strength. 
Hours’ Test per Cent. Tons per Sq. In, 

Basalt C as 3.2 12.45 

- 5.9 9.35 

w JB an 6.5 12.02 
C’ee Hill granite . ae 7.0 5.49 
Penlee stone (basalt) + 7.2 5.54 
Clee Hill Dhu stone (basalt) 7.9 9.45 
Wicklow granite .. a 80 6.41 
Guernsey ,, 9.3 7.99 
Aberdeen _,, ma. “a 15.7 
Red brick (hard) .. wa 16.9 
Black limestone, Mumbles £0.0 5.96 
Cornish granite a Pe 22.1 
Road metal from Cardi 

Goal store (Castell Coch) 22.5 
Road metal from Cardiff 

Goal store (Ely) .. 24.6 
Sweldon stone fy ee 30.2 3.99 
Cwymnofydd, Tongwynlais 34.7 3.09 
Hard sandstone te : 89.4 
Neat Portland cement 89.5 


It will further be observed that the compressive 
strength of the different stones was determined by 
Professor Elliott, and is given above. This latter 
forms, however, an unsatisfactory criterion of the 
merits of a stone for road-making purposes. In- 
deed, were the compressive strength a good guide, 
flint roads should be the best, as no doubt they are, 
so far as smoothness is concerned, but they will 
not stand the traftic which a good basalt or granite 
road will carry well. Professor Elliott also examined 
the comparative absorption of different stones 
— immersed in water with the results shown 
elow : 


Absorption Tests. 
Hours Per Cent. 


P . 
“faterial. Soaked. Absorbed. 
Basalt A, B,andC or oF ar 72 Mere trace 
Penlee stone re Pr ad a 78 ra 
Clee Hill ‘‘ granite” 72 ite 
Clee Hill Dhu stone 72 - 
Wicklow ‘“‘ granite” .. 73 ~ 
Guernsey “granite” .. 72 ” 
Black limestone, Mumbles 29 a 
Sweldon .. ad ws 54 8.7 
Cwmnofydd, Tongwynlais 102 15.9 


The amount of water absorbed is, of course, a mea- 
sure of the liability of the stone to be disintegrated 
by frost, and the greater the absorption the less the 
resistance of the stone to this source of destruction. 
The mineralogical features of the different speci- 
mens have been examined by Mr. W. S. Boilies, 
F.G.S., A.R.C.S. 


AMERICAN Pipes In GLAscow. 

Kinglake, in his ‘History of the Crimean 
War,” relates how the English Admiral left a 
single frigate to watch the Russian Fleet, while 
he sailed to form a base to the army. He adds 
that people had previously heard of the sove- 
reignty of the seas; now they saw it. A some- 
what parallel passage might be written about 
foreign competition. The citizens of Glasgow 
have heard much about it, and not a few 
have scouted the possibility of it in unmeasured 
terms; but when they see American cast-iron 
pipes laid in their streets they will have visual 
evidence which it will be impossible to con- 
trovert. An order for 1000 tons has been 
given to Messrs. R. D. Woods and Co., of Phila- 
delphia, in spite of the urgent efforts of a part of 
the City Council to secure the order for Messrs. 
R. Maclaren and Co. The facts are very simple. 
Tenders were advertised for, and the American 
firm offered to do the work for 49651. 7s. 6d., while 
the Scotch firm wanted 56411. 0s. 6d., a difference 
in favour of the American firm of 6751. The fact 
that the foreign pipes would be in 12-ft. lengths, 
instead of the usual 9 ft., was made an excuse for 
readvertising. The same firms tendered again, 
Woods reducing their offer by 73s. 6d. 7d,, and 
and Maclaren by 6821. 12s. 6d. The American 
pipes were still the cheaper, but the Water Com- 
mittee added 1501. to the tender for the cost of 
a testing machine, and proposed to give the order to 
their fellow townsmen, who presumably had a test- 
ing machine which could be used. Some members 
of the City Council, however, objected to such 
unfair dealing, and an amendment dividing the 
contract was eee and carried. According to 
the motion, the Glasgow firm were to have all the 
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small pipes to make, and this they refused to 
undertake at the price named ; eventually it was 
decided to award the entire order to Messrs. 
Woods. In the course of the discussion it was 
broadly hinted that the Scotch pipe founders had 
long taken advantage of the city of Glasgow, and 
that by mutual arrangement they had eliminated 
all serious competition for these contracts. It was 
stated that similar pipes were supplied to Edin- 
burgh for 10s. a ton less. Wedo not know how 
much truth, if any, there is in these statements, 
but it is not likely that such tactics will be 
repeated. It is a serious thing, not only for 
Glasgow but also for the entire country, that 
American goods should be coming here in such 
large quantities, and British manufacturers, both 
masters and workmen, need to take the subject to 
heart. Of course, we know the reasons that are 
alleged—that our works are busy at remunerative 
rates, and that the American goods make no profit, 
and so on. The one incontrovertible fact is that 
the Americans have supplied their own market, 
and have a surplus to export. When a nation 
gets into that position, it must sell its goods 
for what it can get for them, and, as long as 
it has its protected home market, it can stand the 
process a long time. The most remarkable feature 
in American manufacturing has been the wonderful 
decrease in working expenses and carriage during 
the last five years ; and there is no reason to believe 
these items have yet reached the bottom. We do 
not know whether the Glasgow contract will show 
a profit or a loss to Messrs. Woods, but we are 
certain that the Scotch founders have not heard the 
last of American pipes. 


Business Metuops In CHINA. 


At the present time when the affairs of China are 
being so much spoken and written about, it is 
absolutely necessary that manufacturers and mer- 
chants should make themselves acquainted with the 
methods of doing business in China, for they may 
rest assured that unless they conform to them toa 
very great extent, all their efforts will be in vain. 
It is absolutely necessary that manufacturers send- 
ing goods to China should be represented there by 
intelligent, respectable, and competent agents. 
These agents should be authorised, and be cap- 
able of discussing industrial questions, and of 
availing themselves of the best markets, and they 
must also recognise the conditions under which 
business is usually done in China. The Belgian 
Consul at Shanghai points out that the indispens- 
able intermediary (or, as they are called in England, 
‘*middlemen’’) between the European and Chinese 
traders, is the ‘‘ compradore,” whose name is 
derived from the Spanish comprador, i.e., buyer. 
The earliest foreigners who came to settle in China 
for purposes of trade carried on business on the 
principle of exchange only, receiving *merchandise 
in return for that which they brought with them, 
and the interior of China being closed to foreigners, 
they were obliged to have recourse to intermediaries 
to procure what they required. This method has 
been adhered to, and attained its greatest import- 
ance at the time of the ‘‘ merchant princes,” whose 
profits were so enormous that the fants of foreign 
firms did not condescend to occupy themselves with 
their business, but left the conduct of their affairs 
to their ‘* compradores.” The natural result of 
such an arrangement was that a large portion of 
the profits were pocketed by the ‘‘compradores.” 
Not only the purchases, but the sales also were 
entrusted to them, and as an explanation of such a 
state of affairs, it was urged that the Chinese 
language is difficult, that the Chinese pay with 
bills at long dates on banks in the interior of 
China, and that consequently a man of business was 
required conversant with the commercial customs 
of the country ; but the true reason was that not- 
withstanding the personal pickings of the ‘‘ com- 
pradores,” the profits were so large that merchants 
only went into business affairs when they had time. 
The result was, that the ‘‘ compradores ” amassed 
wealth, and gained the important position which is 
theirs to-day. At the present time, however, the 
method of conducting business has completely 
changed, the merchant princes have disappeared 
from the scene, leaving only the memory of profits 
and extravagance ; but the results of their methods 
are still felt. Telegraphic communications, and the 
opening up of rapid and easy routes by steamer, 
especially by means of the Suez Canal, have 
introduced a new generation in the Chinese markets, 


but with a love of work and a spirit of economy. 
An enormous competition has been created among 
these new comers—all workers—a keen, constant 
struggle, in which the old wealthy firms have 
succumbed. The réle of ‘‘compradore” has thus 
been modified ; he continues, as before, to hold all 
the business in his hands, both in buying and 
selling markets ; but to these professions he has 
added an important one—that of money-lender. 
Under these conditions, and considering the mer- 
cantile spirit of the Chinaman, it may be concluded 
that the firm who employs the ‘‘ compradore ” 
serves for him only as a means of speculation. It 
may be asked, why this costly and ruinous middle- 
man is not suppressed ; and it may be answered, 
because it is impossible, and because a firm that 
had no ‘‘compradore” would do no business. 
These middlemen have been incorporated for a long 
time; their corporation is the richest and most 
important in all China, and any merchant wishing 
to do business with a foreign firm must deal first 
with the ‘‘compradores.” If a trader tries to trade 
direct, he is annoyed in so many ways that he 
hastens to return to what are called ‘‘ old customs” ; 
and China, it should be remembered, is an essen- 
tially conservative country, where an established 
custom has the force of law. The Consuladds, ‘‘ It 
may be seen, therefore, that the guild of ‘com- 
pradores’ is a commercial institution in China, and 
that it is useless to think of suppressing it, or 
diminishing its importance.” That may be so, and 
if so, it is another illustration of the tendency 
towards monopoly, which is observed in all parts of 
the world, and in every department of trade and 
industry, and which gives rise to problems which 
are the despair of thoughtful men. 








A THAMES DRY DOCK. 

One of the historic ship-construction firms of the 
Thames is Messrs. Henry Fletcher, Son, and Fear- 
nall, whose yard is at the north end of Limehouse 
Reach on the Isle of Dogs; the latter so called, not 
because (as many now suppose) of the number of 
carcases of the friend of man that are cast upon its 
shores, but from the fact that when Greenwich was 
a Royal Palace the king’s hounds were kennelled on 
the then level pasture lands of the Middlesex side. 
This, however, was even earlier than when the first 
Fletcher commenced building and repairing ships 
about 150 years ago. The business was carried on 
further up the river, at Shadwell, for several gene- 
rations ; but the London Dock Company purchasing 
the premises in order to form their trapping entrance, 
the Fletchers transferred the whole of their business 
to the present Union Docks, which lie in a bight of 
the river opposite Cuckold’s Point (which also has a 
legend), where they have three graving docks. One 
of these is in course of reconstruction, and is the 
raison d’étre of this notice. 

The archives of the firm—which are also of great 
interest from an historic point of view—show that 
business was commenced at Limehouse on November 
26, 1818, but the parent yard at Shadwell was also 
kept in operation until 1829. Joseph Fletcher, the 
grandfather of the present managing ga of the 
firm, bought the freehold of a part of the premises, 
and here were made what are known as the upper and 
middle dry docks. These have since been rebuilt, but 
the former at one time afforded the only accommoda- 
tion in the river for a first-rate man-of-war. The 
lower dock was commenced in May, 1830, and took 
about three years in construction. The difficulties 
met with from natural causes tested the engineerin 

skill and resources of the day somewhat fully, unti 

Joseph Fletcher, who was evidently a man of resource 
—as all ship repairers should be—solved the problem 
in a very practical way. The site of the dock, when it 
came to be opened up, had evidently at one time been 
a breach in the banks; probably an outlet to one of 
those creeks in virtue of which the Isle of Dogs was 
actually an island. In trying to make a sound bottom 
for this dock, Joseph Fletcher drove pile after pile, 
only to see them disappear into the soft substratum 
until he must have been almost in despair of getting 
a foundation firm enough to take the weight of a 
ship. About this time there was sold by auction an 
old East Indiaman, the Canton, which Joseph Fletcher 
bought for the sum of 562/. He brought her to Lime- 
house, stripped her of metal and fastenings, which he 
sold for 106/., cut off her bow and stern, and then 
sunk her in the excavation he had made for his new 
dry dock. Gates were fitted and ends made, and 
there was a splendid oak-lined dry dock, its timbers 
and planking solid fastened and secure enough for all 


what mud or running sand there might be below. 
Naturally the dock-ship would only accommodate 
vessels somewhat less than its minimum internal 


weights that could be placed upon them, no matter | p 


building up above the top of the vessel’s sides, where 
the ground was good, and thus using the vessel for 
only the lower middle part of the dock. 

or 65 years the gvod old ship has done useful 
work in its second career, and so far as the bottom is 
concerned would, to all appearance, have stood for 
another century or more. The growth of Messrs, 
Fletcher’s business, and the increasing size of ships 
have, however, necessitated the construction of a 
larger dock, and as new land is not to be obtained 
here the old ship is now being at last broken up and 
a new lower dock is being constructed in its place, 
The original dock was but 228 ft. long and was there- 
fore only suitable for small craft. The dock in course 
of construction, about half of which is nearly com- 
pleted, is to be 440 ft. long on the floor and 79 ft. 
wide over the copings inside. The width of entrance is 
to be 60 ft. and the depth of water on the bottom 24 ft, 
The gates are to be iron and will have air chambers 
to make them buoyant. The pumping machinery will 
be contained in a brick building 50 ft. by 28 ft., and 
will be sunk 20 ft. from the coping level. It will 
consist of three centrifugal pumps, two having each 
a 26-in. suction pipe, whilst the third, which is 
for draining purposes, has a 10-in. suction pipe. 
These pumps will be driven by gas engines, it having 
been found that for this purpose these motors are 
much more economical than steam engines, the cal- 
culation giving, we believe, an economy of over 4 to 
1 in favour of gas as a practical result. There will 
be two large engines, each of over 40 nominal horse- 
power, but each working up to 137 indicated horse- 
power. The smaller engine will be 16 nominal horse- 
power, but will indicate 60 horse-power. The pump 
well will be a vast-iron cylinder 10 ft. in diameter 
and sunk to a depth of 50 ft. from the ground level. 
The discharge pipe from the pump will be 42 in. in dia- 
meter. This plant is designed to pump out the dock 
within the space of two hours, supposing no vessel to 
be in it, the time occupied being about half-an-hour 
less if a big ship is in place. The pumps will also be 
connected to the two existing docks by means of 
culverts, and provision has been made for driving a 
large dynamo, which will supply electric current for 
lighting and for power purposes. 

The new dock was commenced in September of last 
year, and the contract time for its completion is De- 
cember 30 next. When it is finished, and when the 
oe ase electric installation is in place, Messrs. 

‘letcher will be in a position to execute ship repairs 
on an even more extensive scale than formerly. Like 
some others of the remaining old ship-construction 
firms, they have become only ship re-constructors, 
their business now being that of repairers. In the 
office at Limehouse there is an extremely interesting 
and instructive series of photographs showing vessels 
they have made good after collision. This kind of work 
has nearly always to be done in a hurry; in fact, ship- 
repair work is often a night-and-day job while it lasts. 
The gas engines for working pumps and dynamos will 
be especially advantageous in this respect. Minutes 
instead of hours are needed to set the machinery in 
motion ; the dock can be pumped out and the elec- 
trically driven machine-tools brought into operation 
in a very short space of time and generally the yard 
transformed from a state of rest—which must be the 
frequent condition of ship-repair works—to one of 
complete activity. The deities light will extend the 
hours of maximum efficiency of work, and thus further 
expedite matters. 

he Limehouse yard, as stated, contains three dry 
docks, known as the upper, the middle, and the lower. 
We think that the latter, which is the one under con- 
struction, might well in future be called the Canton 
Dock for old association sake and out of gratitude to 
the venerable East Indiaman. Her bottom timbers 
are as hard and sound as when they were built in, 
although in many places stained quite black. The 
oaken trenails are absolutely perfect, and the holes 
into which they were driven appear as if the augur had 
only just been taken out of them. This is the more 
surprising as the dock has been perhaps as often empty 
as full, but doubtless the eal has never been quite 
dry. This applies to the bottom as high, perhaps, 
as the first futtocks; above this the timber is 
quite perished and the iron fastenings are corroded 
almost to nothing, in parts showing the characteristic 
scoring and lamination of ancient iron work. The 
bottom is metal fastened, and the bolts are perfect like 
the trenails. To prevent her floating up she was 
staked down through her bilges, like a suicide at cross 
roads, and these timbers are also in good preservation. 
In order to provide against the new concrete dock 
having a tendency to rise through becoming water- 
borne, and thus cracking, a culvert will be run all 
round some distance up. This will have openings into 
the dock through which the water will pass, if it rise 
sufficiently high, and will be dealt with by the drainage 
ump. 

The consulting engineer to the works is Mr. W. R. 
Kinipple, and the engineer on the works Mr. William 
Jaffre The contractors for the dock are Messrs. 








with small capital, and sometimes with none at all, 





width, but in this respect improvement was made by 


y. 
Kirk ‘and Randall. Messrs. Crossley Brothers, of 
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Manchester, have contracted for the gas engines, and 
Messrs. Gwynne and Co., of Brook-street, Holborn, 


are supplying the pumps. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 20. 

Tue continued lull in the iron market does not pre- 
vent the continuance of the hardening tendency in 
prices. The market is aptly described by the phrase 
‘fits and starts.” The month of August was a month 
of great activity. This month has been quiet. Pig- 
iron production has increased in one month from 
206,000 tons to 213,000 tons per month. The larger 
users of furnace and mill products are out of the 
market. Large shipments of pig iron will be made 
during the next 60 days from Southern furnaces to 
Transatlantic ports. There will be a heavy demand 
for pig before cold weather. Steel billets are dull, 
but all mills are far oversold. Plate and structural 
mills have orders for 30,000 tons this week. Three 
battleships will be built, and contracts for the mate- 
rial will soon be placed. Bar and merchant steel 
mills have taken business this week for as late as 
December delivery. The entire market is decidedly 
strong, and a month’s apparent dullness will have no 
effect whatever. The to e in structural material 
is the heaviest ever known, because of the provision 
being made for winter oe The demand 
for pipes and tubes is remarkably active. Six hundred 
miles of 6-in., 8-in., and 10-in. pipe are now being 
laid. Agricultural requirements keep merchant steel 
mills busy and oversold, and wagon and carriage 
builders are wiring to know why their stuff does not 
come. The Tin-Plate Trust is trying to get into 
shape. 








ROYAL ENGINEERS. 
To THE EprTor or ENGINEERING. 

Str, —The following significant and interesting circular 
was issued by the Secretary of State for War in 1860: 

‘‘Mr. Secretary Herbert desires that the particular 
attention of all the engineer officers should be called to 
the necessity of exercising the strictest economy of the 
public funds in the design of works and buildings for 
military purposes : 

“Cases have been frequently brought before him where 
the provisions of the estimates submitted to the War 
Office have been so excessive that they must have been 
ay ere by inexperienced subordinates, and forwarded 

y commanding engineers without consideration or study. 

‘* Allsuch designs are, it is true, submitted to an exami- 
nation in the War Office, and a reduction is thereby often 
effected ; but the effects of such revision are often arbi- 
trary and unsatisfactory, unlike savings effected by officers 
who are thorou on mastering the requirements they 
have to fulfil, and who meet them in the most skilful and 
economical manner. 

“There is reason to fear that there are Engineer officers 
who consider the duty of designing beneath their notice, 
and who are too ready to place in the hands of subordi- 
nates duties which Engineer officers in most other services 
in Europe perform unassisted, and which are really 
amongst the highest functions of the architect or engi- 
neer, be he military or civil. 

“It being considered that military works ought to be 
designed by military men, in order that military require- 
ments may be fully attained; it is most illogical to 
[ent their duty in the hands of the civil branch of the 

epartment when there are military officers available. 

_ ‘Mr. Herbert does not allude to the works of fortifica- 
tions, which, on account of their magnitude, it has been 
necessary to make special arrangements to carry out; 
but to the fulfilment of the numerous current services for 
barrack store and general purposes, amounting in the 
aggregate to a very large annual sum, which are executed 
from the designs made at the headquarter’s office of each 
Engineer district. 

““Mr. Herbert wishes that the designs for new works 
should, whenever it is practicable, be prepared by an 
Engineer officer whose name shall be attached to the 
design. When it is necessary to employ a civil member 
of the Department, he shall also sign the plan and have 
the full share of responsibility which attaches to the 
designer. 

. ‘The person employed should consider carefully what 
1s the object to be attained and the means of attaining it ; 
he should compute the number of persons or quantity of 
traffic or stores for which he has to provide accommoda- 
tion, and subordinate not only the dimensions of the 
different parts, but the degree of solidity, permanence, 
and finish _ to them to the object in view. He 
should carefully consider the origin of the proposal, and 
whether he cannot avoid a new construction by the 
repair, restoration, or — of some existing 
building. The Secretary of State for War will always 
¢ glad to consider such proposals if made with care and 
deliberation, 

A few instances may be quoted wherein, from no 
want of professional skill, but rather from want of pre- 
liminary thought and consideration, considerable unneces- 
sary expense has been incurred or proposed. 

h In a recent instance a bridge was recommended across 
the moat of an obsolete fort, when a causeway of earth 
would have answered every pp se A drawbridge of a 
oe and = equal to the traffic of the entrance of a 
beter has m contructed to an insignificant coast 

The bridge may have been faultless as a bridge, but 


the first thing to determine was whether it was indis- 
pensable, or whether it could not be rep by some 
cheaper, but equally useful expedient. A jetty was re- 
quired to ship ammunition from a magazine, the condi- 
tions being that 3220 barrels and cases should be put on 

in six hours. Railways were in use at the magazine 
in question, and the trucks running upon them each 
carried 20 cases. There were, therefore, 161 truck loads 


empty in six hours, or one truck-load every two minutes. 
To accomplish this it was proposed to construct a jetty to 
carry six double lines of rails, which would have given an 
average traffic of one truck every 12 minutes on each line. 
One double line of rails was found ample, and the work 
has been executed for one-seventh part of the original 
estimate. 

‘*But when the proper plan and dimensions are arrived 
at, care and judgment are required in selecting the most 
suitable material, and applying it in the mode best calcu- 
lated to attain solidity at as little cost as possible. It is 
often bad economy to build in too temporary a manner, 
but the converse is also true. It may be cheaper to build 
every 10 years in wood than to sink a large sum in stone. 
The best materials should be provided where they are re- 

uired, but it quite proper to use inferior materials when 
they will answer the purpose as well. 

‘*Mr. Herbert does not wish absolutely to prescribe 
ornament, but it should be used sparingly and with judg- 
ment, and never cause any sensible increase to the cost of 
the buildings. Heavy cut-stone dressings, cornices, and 

linths seldom make an addition to the appearance of a 
uilding at all commensurate to their cost. 

‘*High finish or expensive fittings to the interior of an 
part of military buildings are still more to be avoided, 
and are out of place in a profession where simple and 
frugal habits should be encouraged in all ranks. 

‘* Engineer officers should endeavour to make the case 
their own, and do for the public service what they would 
do for themselves had they to find the funds. 

‘*Large as the public revenue of Her Majesty is, it is 
the bounden duty of every citizen, and, above all, of any 
officer in Her Majesty’s pay, to make the revenue go as 
far as it can. 

‘‘Mr. Secretary Herbert feels confident that many 
officers of engineers do give him the assistance he re- 
quires, and all can if they will only make the attempt. 
Mr. Herbert sometimes hears as an excuse for costly 
work that ‘it is necessary to do credit to the service,’ 
but he is not prepared to give credit to any officer for 
an injudicious application of the means placed at his 
disposal from the public purse.” 

his document was the precursor of the Royal Commis- 
sion of 1862. From the complaints which have appeared 
in your columns and elsewhere, it is evident that exactly 
the same state of affairs exists in the Army Works De- 
saa of to-day as existed in the Royal Engineers’ 
epartment of 40 years ago. Since that time, at least, 
2,000,0007. has been squandered on salaries alone, and a 
vast unknown quantity on insanitary barracks and useless 
fortifications: The surplus of officers has increased by 
30 per cent. since 1862. 
he pity of it is that another Mr. Secretary Herbert 
is not to the fore to bring this incorrigible corps to book 
again. It is a standing instance of the wealth of the 
country, for no other country in Europe could afford 
such an abuse of public moneys. 
EvuREKA, 





To THE EpiTorR OF ENGINEERING. 

Srr,—In the correspondence I initiated in your columns 
I avoided a discussion on my, or anyone else’s, plan for 
re-organising the Royal on perre and therefore did not 
consider the questions and objections of some of your 
correspondents on that which I sketched in my first 
letter, otherwise than by expressing regret at ever 
having wandered from the purpose of my writing by 
su ting any schemes at all. 

veral letters, however, have been published, in which 
directly or indirectly questions have been asked me, a 
regret expressed that I proposed no remedy for the con- 
dition I deplored ; and one in your last issue calls upon 
me for anexplanation, which call, being endorsed by you 
by - fact of your publishing the letter, I will comply 
with. 

Far more interesting, however, than to give what 
would be my own private opinion will be to give what I 
know to be the idea of most Royal Engineers, and which 
differs in little from what would be my own. It is: 

That there should be a corps of military engineers, 
not subdivided for all the different kinds of duties, but 
combined in one. Except only for separating quite 
specialised branches when they have attained such 
dimensions as to warrant it—as the submarine miners 
now. 

That so combined, those officers would acquire the 
varied knowledge which is required of an engineer who 
is employed with the engineer units of armies ; as 
—-) or temporally disabling, all kinds of hasty 
works. ho must a man of resource, various know- 
ledge, and versatility, not of specialised experience which 
is as little required where his work lies, as attainable to 
one who must be so many-sided. ; 

Hence, that their traming must not be on the drill 

und and in the engineer parks alone, but on engineer- 
ing works of different kinds, as many as their troops might 
be called upon to work at. 

Hence, also, that properly organised, they would enter 
into no competition with civil engineers, whose specialised 
knowledge, indispensible for the deliberate works of 
peace, they cannot have, and in whose departments they 
could only remain for short periods and not aspire to de- 
partmental promotion. 








Besides these engineers there must nowadays, both 


to be conveyed to the head of the jetty and to return | ca’ 





for war and for peace, be some specialists for the more 
deliberate works, and to act as technical advisers when 
and where required. 

Should they be a corps, should they_be a Government 
department like the Royal Engineers Department made 
‘* available” for all such duties ; or should civil engineers 
be relied on to furnish volunteers when required? I cannot 
ae to say, nor even which plan is generally advo- 


I would incline in favour of the second, as whilst I 
agree with your correspondents as to the unsuitability of 
a military organisation to an engineering department, I 
see the absolute need of the service of engineers whose 
record can be examined and whose reliability, as well as 
ability, proved. 

The engineers of the Indian Public Works Department 
receive some military training at Cooper’s Hil], are com- 
pelled to join the (so-called) volunteers in India; s0, 
adding the liability to serve across the frontier, they 
would be a body of engineers of the second description, 
ready found. 

I ventured further on the suggestion that, as auxiliary 
officers (I avoid the word volunteer, which is a misnomer 
in their case), they could form the much-needed reserve of 
officers for the Indian native army ; but as subalterns and 
captains only, as they would not get the military experi- 
ence to fit them for field rank. 

‘* Civil Engineer” points out a mistake. I was un- 
aware that Indian “volunteers” were unavailable for 
duty beyond the frontier, which I well might have been, 
considering the number of officers of the Indian Public 
Works Department who have lately been so employed on 
military expeditions. Hence that I claimed having sug- 
gested nothing new and without, perhaps, having dis- 
played ‘“‘ tortuosity of mind.” 

I leave him to prove: 

1. That extending the liability of service of the officers 
of the Indian Public Works Department beyond an 
imaginary geographical line will : 

(a) Make the taxpayer cease to wish to pay for their 
services as civil engineers. 

(b) Make the Institute of Civil Engineers cease to 
admit them, and to ‘‘ help them as in the past.” 

2. That the Army authorities will think nothing of a 
reserve of captains and subalterns who only come up for 
annual or bi-annual training. That, therefore, our volun- 
teers, militia, and the German and other corps of reserve 
officers, are frauds which he should try and educate the 
British, German, and other foreign Governments to cease 


to age money on. : : 
e will, indeed, require a ‘‘ tortuous mind” to help 


him in such tasks. 
I remain, Sir, yours, &c. 
Roya. ENGINEER OFFICER, LATE INDIAN 
Pustic Works DEPARTMENT. 
P.S.—To ‘‘ Eureka,” I can but say again, read my 
letters and the history of the corps of Royal Engineers 
before formulating your accusations against either of us. 








WIND PRESSURES. 
To THE Eprror or ENGINEERING. 

Sir,—In The Engineer of the 16th inst., the paper of 
Sir J. Wolfe Barry, read at the British Association, is 
commented upon, and he is credited with being the ‘‘first 
engineer of eminence” who has questioned the value of 
the received maximum wind pressure in this country. 

This statement is quite a to truth, the fact 
being that the subject was threshed out by those who 
erected Cleopatra’s Needle on the Embankment ; when 
it was shown that 56 Ib. per square foot had only been 
recorded on very limited surfaces, and that an allowance 
for half this pressure would afford ample security for 
any structure raised in this country. 

Instead of his having broken new ground Sir J. W. 
Barry has only followed where others have led, and it 
is only fair that the honour should be credited to those 


who earned it. 
Yours faithfully, 
GEO. KB. NEwTON. 


London Institution, Finsbury-circus, E.C., 
September 26, 1898, 








THREE-FURNACE v. FOUR-FURNACE 
MARINE BOILERS. 
To THE Eprror oF ENGINEERING. 

Srr,—In my letter last week the ‘‘4580 square feet ” 
should have read ‘‘4850 square feet,” or a deficiency of 
150 square feet. Since writing you last week, I find a friend 
of mine has building two boilers 15 ft. 3 in. in diameter 
by 10 ft. 6 in. long, four furnaces, each 3 ft. 14 in. external 
diameter, and a heating surface of 4800 square feet, and 
is strongly inclined to the four-furnace boiler. 

Yours faithfully, 
STOKEHOLE ErricrEncy. 

Newcastle-on-Tyne, September 27, 1898. 








THE BURSTING OF FLYWHEELS. 

; To THe Eprror or ENGINEERING. 

S1r,—The opinions expressed by ‘‘Common Sense” as 
to the design of and material for flywheels evidently do 
not differ very much from mine, although on the first 
reading of his letter the opposite impression might be 
conveyed. True, there are tens of thousands of cast-iron 
flywheels running every day. I have said nothing about 
cast-iron flywheels in general, but have confined my 
remarks to large flywheels of 20 tons and upwards. 
‘‘Common Sense” talks lightly of factors of safety, of 
the governor connections failing, and the engine atten- 
dant not being at the - Swie Well, governor con- 
nections will fail, and until human nature c engine 
attendants will not always be at the right spot at the 
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right time, and the careful designer ought to take these 
conditions into account. ‘‘Common Sense” acknow- 
ledges that faulty design is responsible for a good many 
flywheel accidents. I can only repeat that it is faulty 
design to make the arms of heavy built-up flywheels of 
cast iron, since they are subjec to impulsive bending 
stresses ; and although cast iron may resist these stresses 
for a time, it cannot be depended upon. A large fly- 
wheel made with cast-iron rim and numerous steel 
spokes, arranged practically like the tangent spokes of a 
bicycle wheel, seems to afford a safe, inexpensive, and 
satisfactory design. Yours faithfully, 
September 27, 1898. ARCHIBALD SHARP. 








LAUNCHES AND TRIAL TRIPS. 

Tuer large twin-screw passenger and cargo steamer 
which has been built to the order of the Toyo Kisen 
Kabushiki Kaisha, better known in this country as the 
Oriental Steamship Company of Tokio, Japan, by Messra. 
C. 8. Swan and Hunter, Limited, was taken out to sea 
on Friday of last week for her official trial trip, which 
sroved highly satisfactory in every respect. This steamer 
~ been built for the special mail and passenger service 
between Japan, Hong Kong, and San Francisco under 
subsidy from the Japanese Government. Her leading 
dimensions are: Length between perpendiculars, 412 ft. ; 
breadth, 50 ft. 9 in.; and depth moulded, 32 ft. 6 in. 
Admirable accommodation is provided for about 90 
first-class passengers, and it has been specially designed 
to be roomy and well ventilated for the tropics. At the 
forward end of the poop is the second-class accommoda- 
tion for about 30 passengers. In the forecastle and below 
on the main deck, berths are provided for 230 coolies, the 
whole of the beds being of iron. The vessel is, of course, 
lighted throughout by electricity, including the masthead 
and sidelights, the dynamos being in duplicate to guard 
against breakdown ; it has also a peggy | installation. 
The machinery has been supplied by the Wallsend Slip- 
way and Engineering Ngoc Limited ; it drove the 
vessel on the trial trip, when loaded down to a draught 
of 20 ft., at a speed of 174 knots. The machinery con- 
sists of two sets of independent triple-expansion engines, 
having cylinders 28} in., 46 in., and 75 in. in diameter by 
48 in. stroke, steam being supplied by five multitubular 
boilers, four double-ended and one single-ended, with 1801b. 
working pressure. The machinery has been built under 
the superintendence of Messrs. Flannery, Baggallay, and 
Johnson, London. The contract conditions as to s 
and power were carried out on the trial without a hitch, 
and the guaranteed speed of 164 knots was exceeded by 
1 knot. Mr. Swan represented the builders, Mr. Andrew 
Laing the engineers, and Captain Tomioka the owners. 





The Salamander, torpedo gunboat just commissioned, 
had a satisfactory three hours’ natural draught trial off 
Plymouth on Saturday, the 24th inst. The mean results 
were: Steam, 126 lb.; vacuum (starboard), 2.3 in.; port, 
2.7 in.; revolutions (starboard), 241.2; port, 244.8; in- 
dicated horse-power (starboard), 1482; port, 1244—total, 
2726 ; air pressure, .68 in.; speed, 17 knots. 





The commissioned trial of the Proserpine was 
attended with satisfactory results. The details were 
officially reported as follow: Pressure of steam, 245 lb.; 
vacuum, 24.2 in.; revolutions, 186.5; indicated horse- 
power, 5074.6; speed, 18.1 knots; air pressure, 1.78 in. 





The division torpedo-boat known as “‘D 10,” built for 
the German Navy by Messrs. Thornycroft and Co., 
of Chiswick, made a successful trial on the 26th inst. on 
the measured mile at the Maplin. With the full official 
load of 84 tons on board, a mean speed of 28.545 knots was 
obtained. The firm have guaranteed a speed of 27.5 knots 
on a trial to be made in Germany, with German engineers 
and stokers in charge of the machinery. The length of 
the division boat is 211 ft. 9in., and the beam 19 ft. 6 in. 
The armament consists of five 5-centimetre quick-firing 
guns and three torpedo tubes. The German Navy was 
represented by a naval commission presided over by 
Kapitan-Lieut. Mischke, and by Herr F. Lemke, the en- 
gineer of the vessel. She is now complete, and proceeds 
to Kiel immediately. 

On the 27th inst. the steel screw steamer Ceres, built 
by Messrs. William Gray and Co., Limited, for Messrs. 
Schmidt and Hansen, of Flensburg, went for her trial 
trip. The steamer has been built for the timber and 
general cargo trade. Her dimensions are: Length over 
all, 280 ft. ; breadth, 39 ft.; depth, 18 ft. 2 in. She is 
fitted with triple-expansion engines, manufactured at the 
Central Marine Engine Works of Messrs. William Gray 
and Co., Limited. The cylinders are 19 in., 304 in., and 
51 in. in diameter, with a piston stroke of 36in. Steam 
is supplied by two steel boilers working at a pressure of 
160 Ib. per square inch. The vessel was fully loaded, 
having a cargo of coals for Oronstadt, and the results 
were considered satisfactory. 





Messrs. John Scott and Co., Kinghorn, launched on the 
28th inst. a steel screw steamer for Messrs. Bailey and 
Leetham, Hull. Her dimensions are: Length between 
perpendiculars, 237 ft.; breadth moulded, 34 ft.; depth 
moulded, 17 ft. 9 in.; gross tonnage 1415 tons ; registered 
tonnage 814 tons. The vessel has accommodation for about 
40 first-class passengers in state-rooms on the main deck 
amidships, and a large saloon on the long poop deck. 
The engines are of the triple-expansion type, having 
cylinders 20 in., 32 in., and 54 in. in diameter by 36 in. 
stroke. There are two boilers 14 ft. by 11 ft., working 
at 180 Ib. steam pressure. The engines are made by the 
builders. The vessel was named May. She was launched 
with steam up and immediately proceeded to Burntisland. 


MISCELLANEA. 


A sHoRT course of six lectures on ‘‘ Electro-optics ” will 
shortly be given by Professor Silvanus Thompson at 
Finsbury Technical College. The course commences on 
Thursday, October 6. 


The traffic receipts for the week ending sg ed 18, 
on 33 of the principal lines of the Unit etn 
amounted to 1,841,999/7., which was earned on 19,253} 
miles. For the corresponding week in 1897 the receipts 
of the same lines amounted to 1,814,883/., with 19,034} 
miles open. There was thus an increase of 27,116/. in 
the receipts, and an increase of 219 in the mileage. 


The two new sloops ordered to be built at Sheerness 
Dockyard are to be named Vestal and Shearwater. They 
will be laid down in December after the floating of the 
Condor and Rosario, which are building in No. 2 dock. 
The Shearwater and Vestal will be constructed and 
equipped on almost identical lines to the Condor and 
Rosario. The Shearwater’s machinery will be supplied 
and fitted by contract, but the engines and boilers of the 
Vestal are to be made in the Government establishments. 


The use of centrifugal action to promote soundness in 
steel castings has already attracted a good deal of atten- 
tion, and in a recent communication to the Zeitschrift des 
Vereines Deutscher Ingenieure, Herr E. Senicki treats the 
matter at some length. e@ process consists in causing 
the moulds containing the still molten metal to rotate 
rapidly round either a horizontal or vertieal axis. In this 
way it is claimed casting can be obtained very free from 
blowholes or similar faults, and at the same time excep- 
tionally sharp. 


According to Engineering News the elevated electric 
railways of Chicago, which have been well designed and 
well built, are, nevertheless, proving financial failures. 
The chief reason of this disastrous state of affairs is to be 
found in the rapidity and completeness with which the 
surface lines or tramways have substituted electric for 
horse traction. In this way a great increase of speed has 
been obtained, thus attracting the ngers, who would 
otherwise have used the overhead fon. Including stops 
the speed on the latter varies from 11 to 15 miles per 
hour, and this is now closely approached on the surface 
lines, whose passengers, moreover, have no stairs to climb. 


The Secretary of State for Foreign Affairs has received a 
despatch from H.M. Consul-General at Christiania, stating 


d | that tenders are invited by the Norwegian State Railways 


Administration for the delivery of 740,000 railway ‘“‘dogs,” 
or rail-nails (“‘ skinnespiger ”). Tenders in sealed enve- 
lopes, marked ‘ Dogs,” should be addressed to the 
‘* Jernbanestyrelsens Expeditionskontor, Christiania,” 
and should reach that address by 7 p.m. on Wednesday, 
October 12, 1898. A copy of the conditions of contract 
may be examined at the Cocinnseclal Department of the 
Foreign Office any day between the hours of 11 a.m. and 
5 p.m. 

In a paper recently read before the Society of Engineers 
and Architects at Rome the question of electric traction 
on ordinary railways is considered in detail. The authors 
do not consider traction either by accumulators or on the 
Heilmann system, as offering a good solution of the pre- 
blem, but give their preference to the trolley system. The 
current they consider should be alternating. Electric 
traction they conclude will prove more economical than 
the use of ordinary steam locomotives, when large water 
_ is available for driving the generators, coal in Italy 

ing expensive, and when the traffic is very dense on a 
short line, so as to justify the establishment of very fre- 
quent trains made up of two or three carriages only. 


Official approval of the new service bullet has been re- 
ceived at Woolwich Arsenal from the military authorities 
in Egypt. It was found to be superior to the -Metford 
in dealing with the rush of hordes of fanatics, whilst its 
destructive powers were more deadly in their results. No 
report has been received of the new Lyddite shell, which 
would have had a more effectual trial if the Khalifa’s 
army had not come outof Omdurman. Since the receipt 
of the report of the satisfactory working of the new service 
bullet, an order has been issued for a number of Maxim 
machine guns to be constructed with .303 barrels suitable 
for the new bullet. 


In a series of articles in our columns, Mr. Edwin Sachs 
has pointed out how antiquated is the stage machinery 
nerally used in British theatres. We now learn that 
fr. Sachs has been commissioned to introduce electric 
— for handling the scenes, &c., at the Theatre Royal, 
rury-lane. Asa commencement, large sections of the 
stage floor, each measuring 40 ft. by 7 ft., are being so 
arranged that the level of any one can be raised either 
above or below the footlights by electric power, the whole 
operation being controlled by switches. The contractors 
for the work are the Thames Iron Works, Limited, who 
have executed it under considerable difficulties, as during 
the whole period an elaborate play was under rehearsal. 


The development of the country by means of electric 
tramways is being rapidly pushed forward in Switzerland. 
About 69 miles are in operation, and 65 miles under con- 
struction, whilst preliminary work has been done on 
another 200 miles. The gauge is in general 1 metre, 
whilst the rails v: in ~~ according to the traffic 
expected, from 33 Ib. to 67 Ib. per yard. The overhead 
system is most apa used, the trolley wire being 
0.235 in. up to 0.352 in. in diameter. On new lines the 
alternate current is being adopted, the distribution being 
effected at 750 volts. As much as 1000 volts has been 
used with some of the older lines having a continuous 
current system. The cars used weigh from 44 to 74 tons, 








the smaller seating 22 and the latter 45 ——— 
Hand-brakes are most generally adopted. The autho- 











rised speed of running is 74 miles an hour in the towns, 
and 16 miles per hour in the open country. 


A return has just been published as a Parliamentary 
paper which shows for the year ended March 31 last the 
amounts contributed by England, Scotland, and Ireland 
respectively to the Imperial revenue, the expenditure on 
the three services respectively, and the balances available 
in each case for Imperial expenditure. The total revenue 
was 114,180,000/., the total local expenditure was 
42,638,000/., and the total available balance was 
71,542,000/. England contributed a revenue of 94,191,000/, 
and received by way of local expenditure 31,921,000/. ; 
Scotland had a revenue of 11,874,500. and a local ex- 

nditure of 4,582,0007 ; and Ireland, while contributing 
8,114,500/., or 7.11 per cent. of the total revenue, absorbed 
in local expenditure 6,134,500/., or 14.39 per cent. of the 
total expenditure under this head. The balances avail- 
able for Imperial purposes were in the respective cases of 
the three countries as follow: England, 62,269,500/. 
Scotland, 7,292,500/. ; and Ireland, 1,980,000/. 


. The High Commissioner for Canada states that the 
importations into Canada from Great Britain in August, 
the first month’s working of the British preferential 
tariff, have not yet been published. The returns, how- 
ever, of the Customs duty collected seem to indicate an 
interesting expansion of trade in that period. The total 
Customs duties collected in Canada in August were 
2,119,198 dols., as compared with 1,746,369 dols. in the 
same month of the previous year. The returns from the 
port of Montreal, at which most of the imports from 
Great Britain are entered, show that the receipts 
from Customs duties were 709,679 dols., as compared 
with 580,958 dols. in August, 1897—an increase of 
128,721 dols. The increase is the more remarkable 
because of the heavy ne in July, in which 
month Continental goods obtained a reduction of 25 per 
cent. off the duties, which, however, was discontinued on 
= —— of the Belgian and German treaties on 
uly 31. 


During the coming winter Professor Hudson Beare, 
M. Inst. C.E., will give, at University College, London, 
a series of 20 lectures and demonstrations on engine and 
boiler testing, on Friday evenings, commencing on 
October 14, and Professor J. A. Winker, F.R.S., a 
series of about 10 lectures and demonstrations on elec- 
trical measurements, on Monday evenings, commencin 
on October 10. Only a limited number can be admitte 
to these classes, and they are only open to those prac- 
tically engaged during the day in engineering work. 
There will also be a joint course of 12 lectures on electro- 
chemistry by Professors Hudson Beare, Fleming, and 
Ramsay, on Thursdays, at 5.30 p.m. This course will 
— on November 24. Professor Karl Pearson, F.R.S., 
will also give a course of 10 lectures and demonstrations 
on the graphical determination of the stresses and deflec- 
tions in beams, continuous girders, metal arches, &c., on 
Saturday mornings; commencing on October 8. Those 
desirous of joining any of these classes will obtain further 
particulars by applying to the College Secretary. 


A committee appointed by the Roadmasters’ Associa- 
tion of America to report on the advisability of using 
60-ft. or 45-ft. rails in place of the 30-ft. rails now em- 
ployed, and on the value of cutting the ends with mitres 
instead of square, have issued two reports, viz., & 
majority report unfavourable to the change, and a 
minority are advocating it. Amongst the disadvantages 
attaching to the use of these long rails, the former 
mentions the fact that rail mills do not as yet seem 
able to turn out as straight a rail 45 ft. to 60 ft. long as 
they do when the 30-ft. oy is specified. Further, 
these long rails are said to flatten at the ends sooner 
than the shorter rails, and there is a much stronger 
tending towards creeping, and finally the long rails can- 
not be as economically transported when new or when 
taken out for relaying or shipment as the 30-ft. rails. 
Mitre joints, the report states, have been tried pretty 
extensively in the past and found to be unsatisfactory. 
The minority report traverses both these conclusions, and 
gives instances of the successful use both of long rails and 
of mitred joints. When the latter are adopted it is 
stated that there should be a sleeper below the joint if 
good results are to be obtained. 


At the Henriette shaft at Flenu, Belgium, workings 
have been opened at a depth of 3772 ft. After passing 
through a depth of about 1000 ft. of disturbed ground 
below the former bottom workings at 2000 ft., a feeder 
of salt water giving about 18 tons in 24 hours was cut in 
driving, and caused the works to be stopped for some 

ears until the new winding engine was erected. This 
os two horizontal cylinders 43.12 in. in diameter and 
82.32 in. stroke, working expansively with steam at four 
atmospheres, the expansions being controlled by the 
regulator and making 65.4 revolutions during the lift. 
The water, which had considerably diminished during 
the time that the working was stopped, having been 
taken out by the winding engine, exploring drifts have 
been commenced in two seams at 3615 ft. and 3772 ft. 
depth, but the total length driven is under 1500 ft. at 
present. The coal on the face is very hot, but owing to 
the powerful ventilation the work goes on regularly, 
about 18,000 cubic feet of air per minute bein supplied 
to each end. Under these conditions, when the surface 
temperature is 32 deg. Fahr., that of the shaft bottom 1s 
60 deg. Fahr., and that of the return air 75.2 deg. Fahr., 
and a rise at the surface to 45.deg. only brings up that at 
the bottom to 62 deg. Fahr. ith a ter extent of 

und open it is, however, pom A that the return air will 
aes much warmer. The rock temperature when first 
cut in the sinking was from 113 deg. to 118deg. The 
.oal gives off a large amount of gas. 
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We illustrate above an ingenious, and at the 
same time a very simple, form of steam trap, and one 
that should rank high amongst the numerous designs 
already in use for draining off water from steam 
pipes, &c. 

It will be seen by the section that its action depends 
upon the expansion and contraction of a single brass 
tube, the motion of which is multiplied by a pair of 
compound levers actuated by the tube itself, the re- 
sult being that the valve has a lift 10 times that due 
to the expansion of the tube; hence it is exceedingly 
sensitive, and the valve has a large lift in the event of 
a sudden rush of water. 

The space occupied by a 3-in, trap is 2 ft. by 9 in. 
wide, by 8 in. in highest part. The trap is sold by 
Mr. J. C. R. Okes, Ormond House, 63, Queen Victoria- 
street, London, E.C. The steam pipe is connected to 
the right-hand end, and the water escapes under the 
valve at the left. When all is cold the valve is right 
off its seat, offering a passage equal in area to the 
pipe. The admission of steam causes the pipe to 
expand, and the seat and the valve advance to meet 
each other until the opening is tightly closed. As 
water accumulates the pipe cools and contracts, 
whereupon the valve leaves its seat and the water 
escapes. As soon as it is discharged the heat of the 
steam again expands the pipe, and the valve seats 
itself afresh. There is a screw by which the valve 
can be adjusted in relation to its seat, so that no 
leakage of steam can take place. 








Gas aT Parts.—The revenue collected by the Parisian 
Company for Lighting and Heating by Gas, in July, was 
59,3577., as compared with 53,913/. in July, 1897. The 
aggregate collection in the first seven months of this year 
was 1,792,003/., as compared with 1,761,954/. in the 
Corresponding period of 1897, showing an increase of 
30,049/., or 1.70 per cent. 





Frencu Sxresurnpinc.—The great French company 
known as the Forges et Chantiers de la Mediterranée had 
orders in hand at the commencement of the year to the 
amount of 4,680,2967. Since January the company has 
further obtained orders from the Russian Government for 
three torpedo-boat destroyers of 5700 horse-power each, 
a8 well as a cruiser and an ironclad of 16,500 horse-power 
each. The value of the orders booked by the company in 
1897 was 1,840,0007. This total was won up as follows: 


Orders from the French Admiralty, 1,154,000/. ; orders 
tom foreign Governments, 166,000/ ; commercial connec- 
tion, 420,0002. ; and repairs and sundries, 100,0007. The 
profit realised by the any last year was 31,621/., 
admitting of a dividend of 12. 


4s. per share, 











INDUSTRIAL NOTES. 


THE closing of the third quarter of the year affords 
an opportunity of examining the state of trade in the 
engineering branches from the workmen’s point of 
view. A year ago the engineers’ dispute was in full 
swing, with all its hopes and fears on the part of those 
engaged in the rales saber with concentrated interest 
on the part of the public. That dispute ended in the 
defeat of the men; since that time the society has had 
to pull up as best it could, survey the position, and 
yan to make the best of the altered conditions. 

ow the executive are able to say that ‘‘ the flowing 
tide of good trade is with us, and work is plentiful, 
except in a few towns in Lancashire.” The total 
membership has fallen largely since a year ago, but 
the aggregate number of members is now 84,400, there 
being a slight decrease as compared with the previous 
report. The total number of members on donation 
benefit was 2363, as compared with 2595 in the last 
report, showing a decrease of 232. The decrease 
would have been greater but for the cessation of night 
shifts in some places. The number on sick benefit 
was 1779, an increase of 76, and on superannuation 
3261, an increase of 22. It is thought that the latter 
increase is partly the result of the late dispute, as the 
older members have difficulty in obtaining re-instate- 
ment into their old places. This benefit is causing 
some anxiety by reason of the constantly accelerating 
increase of members entitled to the benefit. The 
report refers to the improved conditions won in several 
districts by negotiation—in Belfast of 1s. advance per 
week, bringing up wages approximately to those in 
the London district. In Hull also 1s. per week ad- 
vance, and an advance is reported in Dumbarton, 
Kilmarnock, and Dowlais. The levies for the present 
quarter are still high, being 4s. under five heads, in 
addition to the usual contributions. 

As regards the state of trade in the several districts, 
the details given in the returns are sometimes curious. 
For example, in some cases the report says it is good 
where some are still out of employment, and in other 
cases where none are idle. For example, trade in 
Ashford is reported to be bad, with 35 full members, 
but none on donation; at Bridgend, bad, none on 
donation ; Burnley, bad, one on donation ; in two other 
places, bad, none on donation; in one place very bad, 
and only one on donation. But, as a rule, the places 
marked bad are those affected by the long stoppage in 
the coal trade in South Wales and Monmouth ; other- 
wise the reports state that trade is moderate or good. 
Leaving out the branches affected by the coal dispute, 
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Birkenhead is reported moderate with 568 members, 
28 of whom were on donation. In Birmingham, with 
1498 members, 69 were on donation; in Bolton, with 
1791 members, 66 were on donation; in Bradford, 
with 792 members, 19 were on donation ; in Crewe, 
with 1023 members, only one was on donation ; in 
Halifax, with 750 members, 21 were unemployed ; in 
Hartlepool, with 898 members, only three were out of 
work ; in Hull, with 1313 members, only seven were 
on donation ; in Jarrow, with 501 members, two were 
out of work ; in Keighley, with 408 members, 10 were 
on donation ; in Leeds, with 2059 members, 52 were 
on donation ; in Liverpool, with 1118 members, 34 
were unemployed ; in the London district, extending 
to Woolwich and Long Ditton, out of 8753 members 
245 were on donation. In the wider Manchester and 
Salford district, out of 6506 members, only 212 were 
on donation. In the Newcastle and Gateshead dis- 
tricts, out of 3762 members, only 56 were on donation ; 
in the Shields district, out of 659 members, 18 were 
on donation ; in the Nottingham district, out of 1204 
members, 72 were on donation; in Oldham, out of 
1899 members, 190 were on donation. In the larger 
Sheffield and Rotherham districts, out of 1318 mem- 
bers, 19 were on donation; at Sunderland, out of 
1657 members, only 10 were idle ; and at Swindon, out 
of 894 members, only two were ondonation. In Scot- 
land only 113, and in Ireland only 57, were on dona- 
tion. The preceding figures indicate a healthy condi- 
tion of the engineering trades. 





The condition of the engineering trades throughout 
Lancashire has undergone no material change. All de- 
partments, except some sections of the textile-machine 
making industry, continue to be busy. The principal 
establishments, for the most part, have a sufficiency 
of orders on their books to keep them going not only 
| to the end of this year but well into next year, in addi- 

tion to which wath is offering in most cases in larger 
quantities than the firms can entertain for completion 
in the time stipulated by the customers. The pressure 
of work is becoming greater than ever in all sections of 
marine engineering, and in the boilermaking and ship- 
building trades. The machine-tool making industry is 
excessively pressed with work, both in the light and 
heavy branches. Locomotive and stationary engine 
builders also are full of work, and likewise the general 
engineering establishments. There are no serious labour 
disputes pending or looming in the near distance, but 
the wages movement is being pushed to the front in 
some cases, mostly in connection with firms uncon- 
nected with the Engineering Federation. So far no 
trouble has arisen in connection with that body and 
its workmen, and no serious trouble is anticipated. 
In some cases advances have been made in the wages 
of men belonging to trades allied to the engineering 
branches. In the iron trade an active business has 
been going on, and prices are reported to be gradually 
and slowly, but withal steadily, advancing. A large 
weight of buying has been going on in pig iron, both 
by consumers and merchants, and prices have been 
hardening. The finished-iron trade has been active, 
and prices have had an upward tendency. All 
branches of the steel trade continue active, and higher 
prices have been asked for and obtained. Altogether 
the position and the outlook are good. 





In the Wolverhampton district there is great 
activity in the iron and steel trades, producers in 
some cases being sorely pressed for deliveries, which 
to a large extent have been in arrear, owing to the 
excessively hot weather a short time ago. Business 
has been running largely on common bars, and plates, 
and chain and cable iron. Some good lines have been 
received from Australia, China, and the West Indies, 
and merchants have been sending in heavy orders for 
hoops, corrugated roofing, sheets, and horseshoe iron 
on home account. Where there is a demand for early 





delivery better prices have been obtainable, and 
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generally there has been an upward tendency. The 
steel trade is very brisk, with an especially active 
demand for blooms, billets, plates, and angles. 
Generally, the tone is good, and the prospects excel- 
lent in all the producing branches of iron and steel, 
both in the crude and finished state. The iron and 
steel-using branches are mostly busy. Engineers are 
very busy; only three men of the Amalgamated 
Society were idle in the two branches at the date of 
the report. Boilermakers, bridge and girder erectors, 
ironmoulders, tankmakers, and generally the men in 
the railway sheds are all busy. In the hardware 
trades, of which there are many branches, there is 
some variation as regards employment, but mostly 
they are fairly busy, some being very busy. There 
has been, indeed, a long spell of good employment in 
most trades, and the men, to their credit be it said, 
have for the most part industriously applied them- 
selves to work. Labour questions are quiet, there 
being no serious dispute in any department of in- 
dustry, nor are there any disputes looming in the 
near future so far as can be seen. Conciliation and 
negotiation in one form or another have successfully 
dealt with such questions as have arisen in wages, 
conditions of labour, or other matters. The success 
of the Midland Wages Board has no doubt influenced 
other trades in such cases. 





In the Birmingham district there has been a healthy 
tone in the iron and steel trades, and prices have been 
strongly maintained. With cooler weather the mills 
and forges have been in full operation, anxious to 
make up for lost time. The demand for iron for home 
consumption has increased, and is increasing, manu- 
facturers having a larger reserve of orders on their 
books than for many months past. The business done 
of late has been at full current rates, which repre- 
sent an advance on the rates of four or five weeks ago. 
Galvanised sheets have gone up in consequence of the 
rise in the price of spelter, to the extent of 4/. per ton 
within a few months. Steel is in active demand and 
prices are well maintained all round. The iron, steel, 
and metal-using trades are fairly busy generally, with 
the exception of the cycle trade. The engineers have 
a number of men unemployed, but many of these are 
engaged in the cycle branches. Ironfounders, boiler- 
makers, smiths, and other allied trades are fairly well 
employed, and so are most of the smaller local indus- 
tries. 





The engineers in the Sheffield district have made a 
request for an advance in wages, and they seem to 
have taken care beforehand to make it clearly under- 
stood that the request was not in the nature of a de- 
mand, with a strike behind it. This probably means 
that the men are desirous of meeting the employers to 
discuss matters, and to try whether some concession 
may be won by negotiation. It is time that negotia- 
tion formed part of all labour disputes—not negotia- 
tion after a contest has been entered upon, but before 
it reaches that point. A little kindly concession on 
both sides would often avert an expensive struggle, with 
all its attendant privations and misery. 





The North London Tramway men’s dispute seems 
to have been a silly affair from the first, and the 
sudden cessation of work was a blunder of the first 
water. The dispute was not abeut wages or hours 
of labour, but about the right of dismissal—always a 
delicate matter to handle. The question need not be 
discussed here as to whether the men’s allegations be 
true or false, but in any case before a sudden cessation 
of work the men ought to have taken steps to see the 
management and laid the case before them. But the 
dispute has develo another phase. The proposal 
was to remit the whole question to the London County 
Council. To some extent the London County Council 
hold the tramway companies in the hollow of their 
hand, and if the directors think it wise to refer the 
matter to that body, no one else need complain. The 
men were anxious for it, and with some reason. There 
are several labour men on the Council who will work 
for the tramway employés. The unions subscribe for 
the salaries or wages of these men, therefore their 
interest is with the unions. But is there not a danger 
in this mode of warfare? If the London County 
Council is to be used to regulate wages and other 
labour questions, why not «ll local bodies? Then we 
shall get electoral contests on all sorts of social and 
industrial questions, the larger policy of the welfare 
of the community as a whole being forgotten. As 
employers of labour, all public bodies ought to pay 
fair wages and insure conditions, but they ought 
not to be used for the purpose of interfering in 
matters outside their own work. The danger is one 
to be noted and watched, for it might be made an 
engine of oppression, and possibly of corruption, as is 
the case in America in many instances, if reports speak 
truly, or even near the truth. 


If there is any truth at all in the proverb, ‘In the 
multitude of councillors there is safety,” then there 
ought to be safety in the matter of Federation. At 


the date of the Trades Congress at Bristol, when the 
matter was relegated to a special congress to be held 
in Manchester early in next year, there were four more 
or less distinctive and complete schemes before the 
country ; now there are five, the special committee of 
the London Trades Council having elaborated a scheme. 
This latest scheme seems to be on the lines of the 
Labour Unions of America. It proposes a Labour 
Council to settle or fight disputes with employers, 
except in cases where 10 per cent. of the federated 
unions or members thereof shall demand a conference. 
The Federation is to guarantee 15s. per week to every 
member on strike or locked out. It is to establish a 
Labour Bureau, assist in organising unions, and gene- 
rally conduct an active propaganda of trade unionism. 
It is so easy to construct schemes of Federation upon 
paper, so difficult to establish a Federation. The 
miners have been able to establish a National Fede- 
ration to some extent ; but Durham and Northumber- 
land, South Wales and Monmouth, have hitherto been 
outside of it. But, then, it is restricted to one occu- 
pation—coal mining. The engineering and shipbuild- 
ing trades have a Tacsution, but the engineers have 
kept aloof from it. Still this Federation is on the 
best principle—loosely strung together, with really 
no power over the individual unions. The building 
trades have never been able to federate, yet the 
masons, the bricklayers, carpenters, plasterers, 
plumbers, painters, &c., have strong unions, to say 
nothing of the labourers. But federation has been 
with them impossible. How will a Federation work 
with hundreds of different organisations ? 

Towards the close of last week the federal scheme 
of the Parliamentary Committee was issued for dis- 
cussion at the Manchester Congress. The avowed 
object is to bring about a general Federation of trade 
unions for the purposes of protection and administra- 
tion where individual unions render it necessary. 
The general objects as set forth are threefold: 1. To 
uphold the rights of combination of labour ; to im- 
prove the general condition and status of the workers ; 
the consolidation of labour as a whole; and to secure 
unity of action amongst all unions belonging to the 
Federation. 2. To promote industrial peace and by 
amicable means, such as conciliation, mediation, re- 
ference, or by the establishment of permanent boards 
to prevent strikes or lock-outs between workmen and 
employers, or disputes between trades or organisa- 
tions, where differences do occur to assist in their 
settlement by just and equitable methods. 3. To 
establish a fund for general assistance and support. 
There is nothing at all objectionable in those formu- 
lated objects. On the contrary, they are all com- 
mendable. The third object, to secure industrial 
peace, is excellent. But it is conceived in the spirit 
which says that tosecure peace you must be prepared 
for war. The very preparedness often leads, or seems 
to lead, to war. owever, the free and full discussion 
of the whole question will evolve probably some more 
or less tangible and workable scheme to be laid before 
the country. It will then have to be submitted to all 
the unions, and by them voted upon, so that a long 
time will roll by ere any scheme can be acted upon. 
In any case there is no great danger of a huge Federa- 
tion with power to initiate and conduct a great labour 
struggle in this country in our time. Universal 
federation of labour is a dream, like universal peace. 


The cycle trade is so depressed in Coventry that a 
got meeting of unemployed has been held, when a 
eman‘ was made to start relief works. The guardians 
stated that they were not able to start relief works, 
but would deal with really necessitous cases. About 
200, it is stated, applied to theBoard of Guardians for 
admission to the workhouse, the object being to force 
their hands. The distress appears to be real. 








The boycott of co-operative stores in Scotland by 
cattle salesmen and butchers reached a climax last 
week, when the salesmen refused to open their marts 
in Glasgow for the sale of Canadian and United States 
cattle. The reason for this step was that the Corpora- 
tion issued a notice that sales must be open to all 
bidders. The Corporation could do nothing less. 
Co-operative societies are legalised bodies, and to 
exclude them from such sales would be an unlawful 
act. 





The Antwerp stevedores have, it is reported, joined 
the International Federation of Dockers. The leaders 
have also, it is stated, arrived at a common under- 
standing with the Socialist leaders at Brussels, Ghent, 
&c. The programme agreed upon includes fixed hours 
of labour by day and by night ; the limitation of work- 
ing age at the docks to 16 years of age; State pen- 
sions ; universal suffrage ; Workmen’s Accidents Bil ; 
and a Bill to prevent crimping. These six points 
constitute the basis of federation and programme of 
the Association, 





It is reported that the navvies, well sinkers, and 
miners on strike in Paris number many thousands. 





The employers, it is said, are willing to give the terms 





provided that the Paris Municipal Council will revise 
the rates. The men, on the other hand, seem to think 
that the scale is right enough, and they require that 
the scale shall be applied to them. The men declare 
that they will remain out until their terms are com. 
plied with. 


The Board of Trade arbitrator appointed to deal 
with the dispute and strike at the Shirebrook Colliery, 
Derbyshire, has decided virtually in favour of the 
men. The manager is to be suspended until Novem. 
ber 11, and the price list is to be revised. This covers 
the original matters in dispute. 

The Dunkenfield Coal and Cannel Company have 
posted notices terminating the services of the em- 

loyés. Over 1000 hands will thus be thrown idle, 
he reasons for this step are not given, but they will 
probably transpire soon, and possibly some solution 
will be found of the difficulty. 

The Northumberland miners have agreed to accept 
5 per cent. advance in lieu of the 74 per cent. asked, 
This is in addition to the 74 per cent. recently given 
in consequence of the coal dispute in South Wales— 
making 124 per cent. 

The circular of the National Federation of Miners 
bluntly puts the case before the men—whether they 
will accept the terms offered by the employers or not? 
The officials state that they do not want to cram those 
conditions down the men’s throats, but they think that 
a bird in the hand is worth two inthe bush. They 
therefore advise the men to accept the terms offered 
on July 6 of 30 per cent. maximum for 24 years, and 
with prospects of advancing to 324 or as high as 45 
per cent. if trade permits. The officials wisely urge 
acceptance. 

The Welsh miners are now busily engaged in con- 
stituting a bond-fide union. After their big fight, 
long struggle, great privation, and final defeat they 
have begun to do what ought to have been done before 
the fight—organise. Organisation does not merely 
mean fighting power ; it means something more, espe- 
cially when the demands made are reasonable. Pro- 
bably the fight might have been averted had the men 
been organised, 











ALL-BRITISH TELEGRAPHY. 

Str James Srvewricut has delivered an important 
lecture before the Cape of Good Hope Military Society 
upon all-British telegraphy. Sir J. Sivewright said 21 
years since there was no cable nearer South Africa 
than St. Vincent, and, as mail steamers did not touch 
there, the latest news which came to hand was received 
from Madeira. He suggested the construction of an 
overland line of telegraph. Aden was the nearest town 
which could be touched at, but the enormous cost of 
laying a submarine telegraph from there to the Cape 
appeared to be prohibitory. He put himself, however, 
in communication with Dr. Kirk, who was at Zanzibar, 
and also with General Gordon, who was in the Soudan; 
and there was a fair chance of something being done, 
only on one Black Friday came the news of Isandhl- 
wana. It was necessary then to establish cable com- 
munication without the least possible delay. The 
question of an overland line had to remain in abey- 
ance, and a cable was laid from Aden to Durban. This 
was the first cable communication established with 
South Africa. Later on he discussed with Mr. Rhodes 
the question of an overland line ; and when possession 
was taken of Mashonaland, he at once showed the vital 
importance of having an efficient telegraph service. 
Mr. Rhodes at once grasped the impoi tance of the idea; 
and shortly after Mashonaland was occupied a start 
was made with the construction of an overland 
telegraph line from Mafeking, and it went to Salis- 
bury without a hitch. From Salisbury it was 
being continued northward, and he understood it was 
working right away to Nyassa. The future overland 
telegraph line would start from Buluwayo, follow the 
railway route through British Central Africa until it 
reached the southern side of Lake Tanganyika; and 
he ventured to say it would not be lon fore the 
material would be landed at Cape Town or Delagoa Bay 
to construct the line to the north side of Lake Tan- 
ganyika. At the present time there were two cables 
coming down the west coast, and there were now five 
means of communicating between South Africa and me § 
land. The first was by —— Russia ; the second, 
through Germany, Austria, key, and the Persian 
Gulf to India ; the third, through France, Italy, and 
on to the Red Sea; the fourth, Trt London to Gib- 
raltar, through the Mediterranean, and on to India; 
and the fifth, by way of Lisbon to South Africa. One 
great advantage of having various lines of communt- 
cation was that alternative routes were secur In 
telegraphy it would not do to put all one’s eggs into one 
basket, as the agents which had to be dealt with were 
extremely fickle. The advantages of the proposed 
all-British cable were still, however, very great. All 
that had to be done was to make a link line from the 
Cape to San Francisco and Japan; and if that link 
were completed, it would take only a few seconds to 





send a message quite round the world. The Pacific 
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Ocean had never yet been traversed by a submarine 
cable. Two rival routes had been proposed te secure 
an all-British cable connecting England with her 
Eastern Possessions, and touching only on British 
territory. The cable should be laid as far as possible 
on British soil, or at the bottom of a sea which England 
might be trusted to look after. One idea was to lay a 
cable from England to Gibraltar, then on to Sierra 
Leone, Ascension, St. Helena, and to the Cape, theace 
overland to Durban, and thence to the Mauritius, 
Koko’s Island, and Western Australia, connecting with 
a branch which was already in existence between the 
Mauritius and Ceylon. Another proposal was to lay 
a line from London to Newfoundland through the 
Dominion of Canada to San Francisco, and thence 
across the Pacific to Australia. It was not necessary 
for him to enter into the merits of these schemes ; as 
a South African, he need not say in which direction 
his vote would be cast. He believed, however, the 
day was not far distant when both lines would be 
carried out. 








MARKS ACT CASE AT ROTHERHAM. 

At the Rotherham Borough Police Court on Thursday, 
September 23, a case of considerable interest under the 
Merchandise Marks Acts was adjudicated upon. The 

rosecution was instituted by the Treasury, and the 

efendents were the firm of Messrs. Steel, Peech, and 
Tozer, Limited, who carry on an extensive business as 
steel manufacturers at the Ickles, Rotherham. The 
summons in the first case was as follows: The infor- 
mation and complaint of Rupert Peel Richards, C.E., 
of 947, Abbeydale-road, Millhouses, near the city of 
Sheffield, in the county of York, who saith that Messrs. 
Steel, Peech, and Tozer, Limited, of the Ickles, in the 
borough of Rotherham, in the said county of York, 
steel manufacturers at the Ickles, in the borough of 
Rotherham aforesaid, on the 11th day of March, 1898, 
unlawfully did have in their possession for the purpose of 
trade certain goods, to wit two samples of casts for 
wagon wheel tyres to which a false trade description was 
then applied contrary to Section 2, Sub-section 2, of the 
Merchandise Marks Act, 1887 (50 and 51 Victoria, chapter 
18).” Two other informations were laid, dated respec- 
tively March 22 and March 24, 1898, each of which related 
to six samples of casts. The magistrates on the benc 
were the Mayor (Alderman George Neill), in the chair, 
Alderman E. Hickmott, Alderman G. Wragg, Messrs. 
E. W. Hodgkinson, H. J. Knight, and R. Dyson. The 
counsel for the |g pee naa was Mr. Horace Avory, 
barrister-at-law, of London, who was instructed on behalf 
of the Treasury by Messrs. Markham, Davy, and Wood 
of Leeds; and Mr. F. C. Gill, barrister-at-law, instructed 
by Messrs. Johnson, Weatherell, and Short, of London, 
was for the defence. At the opening of the proceedings 
Mr. Gill said he was instructed on the part of the de- 
fendants, Messrs. Steel, Peech, and Tozer, Limited, and 
having had an opportunity of considering the summonses 
and what the facts were in connection with the case, he 
had come to the conclusion that the defendants would be 
within the terms of three of the summonses. The matter 
had been left entirely in his hands, and he had advised 
the company for whom he yp to adopt the course 
of pleading guilty to three of the offences. The three 
summonses to which he pleaded guilty were those of being 
in possession of the samples referred to. 

Mr. Avory said the prosecution had been instituted at 
the request of the Foreign Office. The charges were made 
under Section 2, Sub-section 2, of the Merchandise Marks 
Act, 1887, which made it an offence for any person to 
have in his possession for sale, or for any purpose of trade 
or manufacture, any goods or things to which a false trade 
mark or false trade description was applied, and that was 
the offence to which the defendant company had pleaded 
guilty on the three separate days named in the sum- 
monses. The circumstances under which the charges 
came to be made were these: In last year and the begin- 
ning of the present year the Crown agents for the 
Colonies gave or entered into contracts with Messrs. 
M‘Laren and Co., of Glasgow, and with Messrs. Kitson 
and Co., of Leeds, and Messrs. Sharp, Stewart, and Co., 
of Glasgow, for the manufacture of railway locomotives 
which were to be sent for use on the Uganda Rail- 
way and the Bombay, Baroda, and Central Indian 
Railway. The three firms mentioned in their turn 
entered into sub-contracts with the defendant com- 
pany for the manufacture of the tyres and the wheels 
of these locomotives and wagons, and of course, in that 
sub-contract was embodied the specification under which 
the Crown agents had required that these locomotives and 
wagons should be constructed. The first test the tyres 
and wheels were uired to stand was the drop test ; 
secondly, after they had passed the drop test, there was 
the tensile test ; and, thirdly, they had also to stand an 
analytical test by a chemist. Me March 18 last, Mr. 
Richards, the inspector at Sheffield, visited the works of 
the defendant company for the purpose of testing some of 
these tyres which the defendant company had manufac- 
tured, and he there saw tyres which had been manfactured 
from three separate casts on March 18. They passed the 
drop test satisfactorily. Having done that, he stamped 
the tyres which had passed his test with his private stamp, 

ring upon it the letters “I.S. R.” (Indian State 
Railway) and acrown. He proceeded then to mark upon 
the tyres pieces which were to be cut out for the purpose 
of being sent up to London to be further tested, stamp- 
ing these pieces on the tyre with the same stamp, and 
leaving directions for these pieces to be cut out of the 
tyre and to besent to London. On March 24 he attended 
again at the works for the purpose of seeing these pieces 
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packed and sent to London to Sir Alexander Rendel. On 
the pieces being produced, which purported to be cut out 
of the tyre, he found they were not the pieces which he 
had stamped, and that other pieces of metal had been 
substituted for them, and a forged stamp, or imitation 
of his, placed upon the pieces of metal. He discovered 
this because he had reason to suspect that something of 
the kind was going on, and he had put a small private 
mark upon his stamp. He then requested to see the 
actual tyres from which these pieces were supposed to 
have been cut. They were pointed out, and the pieces 
produced did not fit the a in the tyres from which 
they were supposed to have been cut, showing clear] 

that other pieces had been substituted for those whic 

had actually been cut from the tyres, and a forged stamp 
put upon thom for the purpose of being sent up to London. 

On March 8 Mr. Richards had tested some tyres at 
these works, and in the same way had marked samples to 
be sent to London. Two samples had been sent on 
March 11, the date named in the first summons. At 
that time Mr. Richards thought they were the genuine 
samples which he had marked and got from the tyres. 
It appeared also on March 22 other samples from other 
tyres had been sent up to Sir Alexander Rendel’s offices, 
with a stamp upon them purporting to be the one Mr. 
Richards had used. When he arrived on March 25, and 
reported to Sir Alexander Rendel what he had discovered, 
he opened the packets and examined the other samples 
of March 11 and 24, and on looking at the marks he also 
found that they were forged, and that the samples sent 
on March 22 had been dealt with in a similar way. That 
was to say, other pieces of metal had been sent for the 
genuine ones, and a ——_ stamp put upon them in imita- 
tion of the one Mr. Richards had used. 

Mr. Richards saw a member of the firm, and Sir 
Alexander Rendel wrote to the firm from London, but 
the only explanation forthcoming was that ‘‘ one of our 
contractors, a foreman of the department, had substituted 
test-pieces for those selected by your inspector. . . . This 
was done entirely without our knowledge, and we ean 
only express our deep and sincere regret.” 

Since then the forged samples had been compared by 
analysis with the genuine ones, which were cut from the 
7 hing in the presence of Mr. Richards, and it was found 
that the forged samples were better in quality than the 
actual tyres which had been manufactured. The actual 
tyres contained more phosphorus and sulphur than was 

lowed by the specification, and, in fact, would not pass 
The matter was placed in the hands of the 
Solicitor to the Treasury, and he thought it right before 
instituting these proceedings to give the defendant com- 
pany an opportunity if they pleased of stating who the 
person or individual was referred to in their letter as the 
man actually responsible for the neglect. 

In reply to his letter the defendants wrote: ‘‘Under 
the circumstances we do not think any useful purpose 
would be served by giving the contractor’s name.’ 

Therefore it was that the defendant company were in 
court, and they pleaded the offence h been com- 
mitted by one of the employés without their knowledge. 
That, however, would render them responsible under 
the Act, because it had only recently been decided 
by a court, specially constituted for the purpose, of five 
or seven judges that under the Merchandise Marks Acts 
it was no defence for a master or employer to say 
that the offence was committed by one of his servants in 
the course of his employment. In this case the offence 


was one that was committed—if it was done by the hands | q. 


of any particular individual—for the benefit of the em- 
ployers, who were the persons who would get the benefit of 
the substitution of the passing off of inferior metal for that 
which they had contracted. It only remained, therefore, 
for the Bench to consider what was the proper penalty 
under the circumstances. As they would see by reference 
to the statute, the utmost penalty in the shape of a pecu- 
niary fine which could be imposed was 20/. for the first 
offence. It was his duty to suggest that this was a case of 
very grave character, and one of great public importance, 
especially having regard to the consequences which might 
ensue from the substitution and the passing off of inferior 
metal for use on railways other than that which had been 
contracted for. It was his duty to — that the full 
penalty should be inflicted, and to ask for a substantial 
sum for costs of bringing the proceedings, and the ne- 
cessary attendance of witnesses from London. He 

not known until he had arrived there that the defendants 
were going to take the course of pleading 
had, therefore, been prepared to prove ti 
entirety. 

Mr. Gill, speaking on behalf of the defendant company, 
remarked that in taking the course he had done of advis- 
ing his clients to plead guilty, he had been thoroughly 
alive to the fact that the provisions of the Act were, as 
he had said, very far reaching, and that therefore it 
would be no answer if he were to call evidence for the 
purpose of showing there was no question of knowledge 
on the part of the defendant song: The mere fact 
of there being on the premises of a limited company, 
some article in the course of manufacture with a false 
trade mark or description would bring them within 
the section of the Act. After again alluding to the re- 
sponsibility of the firm where they had no knowledge, he 
said he had thought it right that the time of the court 
should not be occupied by an exhaustive inquiry which 
would do neither the defendant company any £ 2 
nor do any good from a public point of view. The defen- 
dant company had been carrying on business for the last 
25 years, and had supplied tyres and axles for 25 years. 
They had supplied tyres and axles to every railway com- 

ny of any importance throughout the whole of the 

ingdom. During the whole of that time they had heen 
supplying work, not to test, but where it was desired 
that a suitable article should be supplied, there had not 
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been a complaint of any description. He understood they 
employed 1400 men in the works, and there were a | 
number of departments. There must of necessity 
numbers of departments and numbers of foremen, and it 
would be impossible to give personal supervision to every- 
thing that took place. Among the departments, of 
course, there was a testing department, a tyre depart- 
ment, and soon. They had heard that the contract was 
a sub-contract, and the defendant company had in their 
works, amongst others, a foreman of the tyre department, 
a man who was practically in the pregen of sub-con- 
tractor, one who employed and paid his own men, and 
who was paid so much tonnage upon the complete work. 
As soon as the matter was brought to the knowledge of 
the heads of the firm, a letter was written on March 25 to 
Sir Alexander Rendel, or his. representatives, invitin 
him to come to the works to have an interview there, an 
see them aay. on the subject, and go into-the 
matter with them. They offered to replace any material 
which was at all questioned—and that everything would 

carried out under their personal and close supervision, 
and that they would a a guarantee as to the wear an 
safety of the materials supplied. The offer was not ac- 
cepted, and the contract was cancelled. Throughout the 
attitude of the defendant company had been one of regret 
that the affair should have occurred. There wasno ad- 
mission that any work they had hitherto done had not been 
all that it had been represented to be. He asked the 
Bench, having regard to the facts, to deal with the case, 
not as of so serious a nature, and inflict a much smaller 
penalty than had been asked for. 

‘The magistrates retired, and on their return after a 
brief absence, the Mayor said the Bench could not help 
but bear in mind that the money penalty was trivial 
beside the other consequences which would follow upon 
such a case. They fined the defendent company 10/, in 
each case on the three summonses, and allowed 50 guineas 


costs. 

Mr. Avory asked the Bench under the section to order 
that the stamp which had been used should be forfeited. 
They did so.—The Sheffield and Rotherham Independent. 








BOILER EXPLOSION AT ASHFORD. 

A FORMAL investigation has been held by the Board of 
Trade with regard to the circumstances and cause of a 
boiler explosion which occurred on June 29 at the Lion 
Brewery, Ashford, owned by Messrs. T. Chapman and 
Sons, and by which the engine-driver was killed. The 
Commissioners were Mr. Howard Smith, barrister-at-law, 
and Mr. Matthew McIntyre, civil engineer. Mr. Gough 
conducted the investigation for the Board of Trade; Mr. 
Sturgess, instructed by Messrs. Kingsford and Drake, 
appeared for Messrs. '[. Chapman and Sons and their 
manager, Mr. R. S. Chapman; while Mr. Stenning re- 
presented the trustees and the former manager of the 
Brewery. 

The boiler was a small one of the vertical type, and was 
used for driving an engine for the purpose of chaff- 
cutting. There were two large boilers on the brewery 
used for the business, and these were under insurance, but 
the vertical boiler was not insured. At the inquest held 
on the body of the deceased engine-driver, one of the firm 
stated that they took the boiler over with the brewery in 
July, 1896. It had been tested before, but not since they 
purchased it, but he was unable to say what the result 
was, though he understood that the managers and the 
man were satisfied with it. The boiler was only 
used about once every two or three weeks, and the safety 
valve blew off at 40 lb. pressure, but the actual working 
pressure he was ignorant of. He thought the test was 
up to 120 Ib. before his firm bought the business. The 
coroner pointed out that the original thickness of the plates 
was said to be ,;°; in., but that at the time of the explosion 
it had been reduced to 7, in., showing that a considerable 
loss had taken place. The exploded boiler had never 
been offered for insurance, although, the member of the 
firm added, he knew the advantages of insurance, and 
that inspections were made by competent men; but 
‘*thousands of boilers similar to the one in question were 
not insured.” The firm had no special reason for not 
insuring this boiler, as they insured the others on the 
works, but they had made it the rule not todoso. They 
worked at low pressure, and did not consider there was 
any danger. They depended on their engineers to carry 
out the rules and regulations laid down for their guidance. 
The coroner expressed surprise at the duty of attending to 
a boiler being left to a man who had been a up only 
as a leather cutter, but the witness said that similar 
things were done all over the town, and he scarcely 
thought his firm should be made the exception. It-was 
the duty of the attendant to report at once any defects 
orany matter needing attention, and the deceased had 
never spoken to him respecting age oning wrong 
with the boiler. He could have had a new boiler if he 
had asked for it, to say nothing of a new firebox. The 
coroner pointed out that every owner of a boiler was 
bound to know its capacity and condition, and he could 
not evade his responsibility by saying he left it to some- 
one else use he had not the time to attend to it. 
The position of a man who owned a defective boiler was 
exactly that of the owner of an unseaworthy ship. Every 
person who owned dangerous machines ought so to keep 
them that they were safe for the use for which he em- 
ployed them, and he could not shirk his responsibility. 
Another witness in the employ of Messrs. Clarke and 
Sons, engineers, said he had had 36 years’ experi- 
ence. He tested the exploded boiler in 1896 by hydraulic 
pressure up to 120 lb., and afterwards got steam up 
to about 50 Ib. The result was very satisfactory to 
the brewery manager. He did notin any way examine 
the boiler or sound it with a hammer, and supposing it 
had burst the next day he would not have been answer- 
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able. It was true that a boiler which was often at rest 
would take more harm than if regularly used. The de- 
ceased had never spoken to him about the condition of 
the boiler. The firm witness worked for owned boilers, 
but they were not insured. Mr. Chapman, another mem- 
ber of the firm, said he had known the boiler since he was 
a child. He thought it was a good one. He did not 
know the thickness of the firebox plates before the explo- 
sion, but since the explosion he ok found that at the rent 
the plate was ‘‘sharp.” Their old engine-driver had left 
about three months previously, and the d man 
was appointed in his place, as he had had charge of a 
boiler at atannery. He had never advised that the boiler 
should be insured, as it was so little used. The deceased 
was a sober, regular, and industrious man. Another 
witness, who said he was a groom and gardener, stated 
that he had attended the boiler and driven the engine at 
various times, and had actually done so on the last occa- 
sion on which it was used prior to the explosion. The 
pressure was then at 35 1b. or thereabouts. The coroner 
remarked that this witness was a fortunate man, one of 
the most fortunate he had met for some time. Mr. E, T. 
Headeck, an engineer, presented a report on his examina- 
tion of the boiler after the explosion. It was a vertical 
boiler of about 3 horse-power. The firebox rent, the 
width of the fracture being about 1 ft. 10in. The plate 
at that part was only ,; in. thick, and at no part could 
he find the thickness to be more than ;',; in. In testing 
the side of the firebox with a hammer weighing 14 lb., he 
easily made dents 4 in. in depth. The whole of the 
rivet heads inside the firebox were eaten away by cor- 
rosion. The thinning of the plates was the cause of the 
explosion, the ‘‘last straw” vom probably the admission 
of a draught of cold air when the door was opened for 
firing up. The accident was therefore due to the want of 
skilled inspection. The boilers under his own charge he 
tested by hydraulic pressure, but did not hammer them 
all. Examined by Mr. Drake, solicitor, on behalf of 
Messrs Chapman, witness said he should not be surprised 
to hear that the Board of Trade was satisfied with the 
place in which the boiler was situated, because people 
‘fixed boilers anywhere now.” 

The coroner, in summing up, said that the advantage 
of such inquiries was that they showed up any want of 
proper carefulness on the part of persons who owned 
machinery and who had the lives of others practically 
entrusted to them. He impressed upon the jury that the 
owners of such boilers as this were responsible for them. 
Here they had not a case in which a sudden misfortune 
took place after all that could reasonably be expected had 
been done to provide against it, but they had a plate worn 
down till four-fifths of its substance was gone, and yet the 
boiler was allowed to goon working. The value of insurance 
was in the inspection, and not in the pecuniary compen- 
sation for loss, and in the case before them the matter 
had been looked at in quite a wrong light. The idea 
seemed to be with some people to save the money by not 
insuring these little boilers, and here was a little boiler 
which was allowed to run its length until it brought 
about the death of this unfortunate man. That sailed as 
close to the law of manslaughter as anything he had heard 
of in all his life, and he had been very doubtful indeed 
whether he should not direct the jury to return a verdict 
of manslaughter against every one of the owners of the 
boiler. They had a joint liability, and were all equally 
responsible. It was surprising that the boiler was not 
under insurance, although the firm were constantly being 
reminded, by the inspection of the other boilers, of the 
advantages of that course. There had been no examina- 
tion of the exploded boiler for two years and three 
months, and no written description of it was in existence, 
nor was its age known. The boiler was placed in a dark 
and unsuitable room, and the deceased man lacked the 
necessary training which a boiler attendant should pos- 
sess; and in his (the coroner’s) opinion, although the 
firm might escape criminal liability, they could not 
escape moral liability. The jury returned a verdict to 
the effect that ‘‘the deceased was by misfortune killed 
by an explosion, caused by the rupture of the firebox, 
owing to corrosion.” They added the following riders : 

‘1. In the opinion of the jury the owners failed to 
recognise their responsibility, and were most neglectful 
in not having the boiler properly inspected, owing to 
which the deceased lost his fife y 

‘*9. They are further of opinion that owners of boilers 
should insure, in order to insure proper and regular in- 
spection.” 

At the Board of Trade formal investigation the evidence 
of several witnesses was taken, including that of Mr. 
J. L. Bullack, Engineer-Surveyor to the Board of Trade. 
The facts laid before the Commissioners agreed with 
those given at the Coroner’s inquest. It was shown that 
the boiler could not be properly examined as it stood, the 
only way being to put it on its side. Mr. Bullack stated 
that owing to the serious wasting of the firebox plates the 
boiler was not fit to work, ard he was surprised to find 
that it had stood any pressure at all. 

After Counsel had addressed the Court on behalf of 
their respective clients, Mr. Gough submitted a list of 

uestions on which he requested the judgment of the 

»mmissioners. We append these questions, together 
with the replies of Mr. Howard Smith given in his sum- 
ming up at the close of the inquiry : 

1. Was the boiler periodically examined by a competent 
person between September, 1895, and July, 1896? It was 
not, nor in fact since the year 1886. 

2. Was the boiler in an unsafe condition between 
October 31, 1895, and July, 1896? If so, was Mr. Shep- 
herd E. Crispeaware of it? We are not prepared to say 


that it was in an unsafe condition between those dates. 

3. Was it reported to the trustees under the will of the 
late Mr. Ebenezer Chapman that the boiler was un- 
safe, and unfit to work ? 


It was not. 


4. Did the trustees under the will of the late Mr. E. 
Chapman cause the boiler to be periodically examined by 
a competent person ; and did they take proper measures 
to insure that it was being worked under safe conditions ? 
They did not cause the boiler to be periodically examined, 
and in that respect did not take proper measures to insure 
that it was being worked under safe conditions. Taylor 
(the deceased engine-driver) was undoubtedly a respect- 
able man, and a good workman, but he had had no mecha- 
nical training and was not competent to examine the 
boiler, or determine what test should be applied to it. 

5. Was the boiler examined by a competent person at 
the time of the sale of the brewery in July, 1896, and did 
the purchasers ascertain the condition of the boiler before 
permitting it to be worked? It was not examined by a 
competent person, or by any person, at the time of the 
purchase. 

6. Was the management of the boiler entrusted to a 
competent person? It was not. 

7. Has the boiler been examined by a competent person 
since July, 1896? No. 

8. Were proper measures taken after the month of July, 
1896, to insure that the boiler was worked under safe 
conditions? No. 

9. Was the explosion caused by the neglect of Mr. 
Shepherd E. Crispe, and, if so, whether Mrs. E. A. Chap- 
man and Mr. John Chapman are responsible for such 
neglect; or was the explosion caused by the neglect of the 
said Mrs. E. A. Chapman and Mr. John Chapman? We 
are not amrpr eg! to say that the explosion was caused by 
the neglect of Mr. Crispe. The boiler, it is true, was 
not examined while he acted as manager, and in our 
opinion he should have taken steps to see that it was 
examined by a properly qualified person. But there is 
no evidence to howe that it was in a bad condition while 
it was under his charge. The hydraulic test applied at 
this time showed that it was capable of resisting a water 
pressure of about 120 lb. per square inch, and a steam 

ressure of 50 lb., but neither of these tests should have 
cme applied without a proper examination of the boiler 
before their application. 

10. Was the explosion caused by the neglect of Mr. R. 
S. Chapman, and, if so, whether Messrs. W. M. Richard- 
son, G. H. Gibbs, S. V. Gibbs, and A. E. Gibbs, are 
responsible for such neglect, or was the explosion caused 
by the neglect of the said gentlemen, trading as 
Messrs. T. Chapman and Sons? Messrs Richardson and 
Gibbs were the users of the boiler at the time of the explo- 
sion; Mr. R. S. Chapman was their manager, and he has 
frankly said that neither after his father’s death nor when 
he was appointed manager did it occur to him that this 
boiler should be treated as the other two were with re- 
= to examination, and that he carried things on after 
nis father’s death as they had been before. He received 
no report from the deceased man Taylor at any time as to 
the condition of the boiler, nor did he ever ascertain that 
it had been examined. His omission to do this was, in 
our opinion, a grave oversight on his part, which amounts 
to negligence, and for this negligence the present firm of 
Messrs. T. a oy and Sons must, according to our 
invariable rule, be held liable. We, however, desire to 
say that there is no reflection on any other person, and we 
are pl to say that without ae their legal 
position they have promptly compensated the widow of 
the man who was killed to her complete satisfaction. But 
they must be held responsible for the neglect of their 
manager at the time of the explosion. It follows that no 
responsibility attaches to either Mrs. Chapman or Mr. 
John Chapman. 

After Mr. Howard Smith had given judgment Mr. 
Gough applied that the firm should be ordered to pay the 
costs of the inquiry, which, he stated, would amount to 
about 1002. 

In reply, Mr. Howard Smith said that on a question of 
oversight he should not make any substantial order, 
though he would have to make some order. The jus- 
tice of the case would, he thought, be met by an order 
to pay 10/. This small boiler had been for otten, with 
the result of a death, and there — have been a great 
destruction of property as well. The order, therefore, 
would be that the firm should pay 10/. towards the costs, 
it being understood that there was no reflection on them 
personally. 





The finding of the Commissioners and the leniency of 
the penalty will stand out in startling contrast to the 
strong expression of opinion on the part of the Coroner 
to which we have referred. In connection with other 
Board of Trade investigations to which we might allude, 
and in which no greater blame apparently attached than 
in the present case, the proportion of the expenses which 
the boilerowner was ordered to pay, was very much 
greater. It appears to us that the firm at Ashford may 
ee arg themselves on the result of the inquiry. 
Probably, the idea will — itself to other steam users, 
whose boilers should unfortunately happen to explode, 
that as a first step towards propitiating the Board of 
Trade Commissioners and getting a favourable judgment, 
their duty will to immediately ‘‘compensate the 
widow (should there be one) to her complete satisfaction.” 
How far this course of procedure will tend to the pre- 
vention of these occurrences is, however, open to serious 
question. 





Mexican CentraL Rarttway.—The net revenue of the 
Mexican Central Railway for the first half of this year 
was 2,161,240 dols., as compared with 2,191,516 dols. in 
the corresponding half of 1897. There was a further 
depreciation in the first half of this year in the Mexican 
dollar, and after providing for fixed charges the company 
has to face a deficit of 255,703 dols. for the first half of 
this year. The corresponding deficit for the first half of 





1897 was 85,166 dols, 





SWEDISH IRON ORE MINING. 


The most Prominent and Characteristic Features of 
Swedish Iron Ore Mining.* 


By Professor G. NorDENSTROM (School of Mines, 
Stockholm). 


THE mining of Swedish iron ores has, from its 
beginning, been much influenced by the method of 
working and mining adopted in the Swedish copper, 
silver, and lead mines, or principally by the German 
method, which was long in use in these mines. 
Indeed, our German neighbours may be said to have 
been the instructors of most countries rma * With 
us, as also in many other countries, mining, however, 
ene uently developed, in several respects independently, 
partly through the endeavours of our professional men, 
most frequently — from any influence from other 
countries, pany , in a certain degree, as a con- 
sequence of the nature of our ore deposits and their mode 
of occurrence, and, in connection therewith, of the geo- 
logical conditions of the country in general. 

n this paper I shall endeavour to present the principal 
features of Swedish mining in which it differs from that 
of other countries. By way of introduction, I will give a 
summary of the geological conditions of the country. 


I.—INTRODUCTION. 


General Geology.—The geological character of Sweden 
is, in general, very different from that of other European 
countries, and this is partly due to the fact that in by far 
the largest part of the country only two of the geological 
series are represented—namely, the two extremes, the 
oldest and the youngest—and partly use the country 
having been one of the principal centres of the North 
European land-ice, the deposits which were formed in 
connection with this glacier period are very largely 
developed, and give this country its peculiar stamp. 

The uneven, undulating rock bottom which, as a rule, 
belongs to the archzean series, or —— rock, is thus 
usually covered with quarternary deposits, gravel, sand, 
and clays. 

Among the archean rocks occurring in Sweden, 
gneiss is the most common. It occurs over enormous 
extents of country, covering almost the whole south-west 
part of Sweden, and a very broad belt along the east 
coast, from Vestervik in the south up to the Finnish 
frontier in the north. The gneisses are of many kinds. 
They are red and grey in many different shades, and a 
large number of varieties are distinguishable, among 
which the following may be mentioned: Hornblende 
gneiss, corderite gneiss, garnet gneiss, iron gneiss, &c. 

In Southern Sweden the primitive rock is divided into 
two parts on a line running north to south. The rocks in 
the west part are quite unlike those in the east. In the 
west part the rocks are mostly reddish iron gneiss, but in 
the east part there is a great variation, the granite, 
‘‘helleflinta” (petrosilex) gneiss, &c., alternating. 
Attempts have been made to explain this by presuming 
that an enormous overthrust has taken place along this 
line, the west part being sunk in relation to the east part. 

In certain portions of the gneiss region of Eastern 
Sweden, in the provinces of eel aon and Oster- 
gotland, there are stratified deposits of limestone and 
iron ore; but in the gneiss regions of Western Sweden 
granular limestone does not occur, with but one exception, 
neither does it occur in Southern Sweden south of the 
province of Ostergétland, with two or three exceptions. 

In the gneiss regions refe to granite gneiss, granite 
porphyry, diorite, gabbro, hyperite, &c., frequently occur 
as well as fine-grained rocks, regarded as belonging to the 
youngest of the archean deposits. These latter consist 
of heelleflinta gneiss or granulite, helleflinta, quartzite, 
beds of metamorphosed conglomerates, mica-schists, clay- 
slate, and granular limestone. From a technical point of 
view, these youngest archzan rocks are of special import- 
ance, since our best and largest deposits of iron ores, as 
well as those of other metals, such as copper, zinc, lead, 
silver, manganese, &c., are connected with them. 

Granite is found mostly in the south-east part of Sweden 
and also in rich massive deposits in several different parts 
of the country, sometimes connected with the gneisses, 
and sometimes younger and cutting across them, but still 
of archean age. Only afew granities, or those occurring 
in the province of Angermanland and a few other places 
are younger, but probably of pre-Cambrian age. ; 

Porphyric felsites are found in vast bedsin Dalecarlia, 
and to a less extent in Smaland and Norrland, where 
they occur both in beds and veins or dykes. 

Diorite and gabbro in some places form bosses and 
smaller masses in the primitive rock of Sweden. The 
former also occurs, although more seldom, in dykes, as, 
for instance, in the northern part of the county of Orebro, 
in the province of Smaland, &c. 


These rocks, as well as hyperites, also occur in groups 
or streaks. Hyperite seems to be connected with iron 
and forms in it elongated lenticular deposits or 


neiss, 

= To these may be reckoned, among others, the 
hyperite deposit at Taberg in the province of Smaland, 
which is of special interest, since it contains a large 
reticulated or stock-shaped mass of iron ore, which, as 
will be shown subsequently, is entirely unlike the other 
deposits of Sweden, and is noteworthy as being the only 
large deposit of iron ore in the southern part of the 
country. 

Several groups of non-fossiliferous conglomerates, 
sandstone, slates, and quartzites, which occur over vast 
regions in Dalecarlia, and to a smaller extent in Southern 
Sweden, are rded as pre-Cambrian, to which period 
the rocks of which the principal part of the mountain 
regions of Sweden and Norway are formed may 
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assigned, and the Paleozoic series is represented only by 
the Cambro-Silurian strata. 

The great mountain range whichruns along the boundary 
between Sweden and Norway offers one of the most 
interesting geological problems in Scandinavia. The 
ordinary Silurian system is here overlaid by a heavy 
series of crystalline rocks such as quartzite and schists, 
which formerly have been supposed to be of post-Silurian 


New investigations, however, seem to make it] be 


iikely that this succession is not normal, but the somewhat 
bold supposition has been made that at least some of the 
crystalline rocks, which are probably pre-Cambrian, have 
been brought into their present position above the 

ounger Silurian rocks by enormous overthrusts. An 
idea of their magnitude can be formed by taking 
into consideration that the maximum width of the 
largest fold is at least 130 kilometres, and its length 
about 1800 kilometres. If this supposition is correct, 
these overthrusts greatly exceed in magnitude the largest 
hitherto known, namely, those in the Chablais region in 
Switzerland, which have been shown to have a width of 
50 kilometres. — ae 

The Mesozoic series is represented by Triassic, Jurassic, 

and Cretaceous strata, which are exclusively confined to 
the southernmost province of the country, namely, 
Skane or Scania, where the great diversity in the geo- 
logical structure is observed. 
Te the north-western part of Scania there are layers of 
sandstone and clay belonging to the inning of the 
Jurassic and to the Rheetic period. These are further- 
more noteworthy for containing the only beds of coal in 
Sweden, which are mined at Héganiis, Billesholm, Bjuf, 
Skromberga, Ljungsgarda, and some other places. ‘The 
coal occurs mostly in horizontal or slightly inclined beds 
alternating with carbonaceous shales, and there is gene- 
rally only one bed which is worth working. The whole 
thickness seldom exceeds 1.6metre. Immediately below 
the coal bed there is generally a layer of refractory clay, 
which has a maximum thickness of 2 metres, and is worked 
partly or entirely at the same time as the coal bed. 

Among younger eruptive rocks mention should be made 
of the diabases, which often occur in beds and dykes in 
the Silurian and other older systems. Nepheline-syenite 
and melilite-basalt, and the post-cretaceous basalts, only 
occur in the province of Scania. 

The quarternary deposits are either glacial or post- 
glacial. That most extensively developed is the morainic 
gravel, which is in places covered with glacial clays of 
marine origin. 

These deposits are characterised by the so-called ‘‘asar,” 
or the elongated ridges occurring here and there, and 
consisting almost exclusively of sand and layers of 
glaciated gravel and boulders. 

The post-glacial deposits are represented by marine 
clays and alluvial formations. In the latter there are, in 
nearly all parts of Sweden, peat bogs, which altogether 
occupy an area of about 5,000,000 hectares (nearly 20,000 
square miles). In this connection I should mention the 
lake and bog ores, which, together with the peat bogs, 
are the only Swedish quarternary formations of any 
great economic value, 


IIl.--ON THE GEOGRAPHICAL DISTRIBUTION OF THE 
SwepisH IRoN ORES, THEIR OCCURRENCE, NATURE, 
AND COMPOSITION. 


1, Geographical Distribution of the Iron Ores.—The 
total area of Sweden is 447,867 square kilometres. The 
roportion thereof in which the working of iron ore 
longing to the ‘‘ mountain ores” has been carried on to 
any great extent up to the last few years is not large in 
comparison to this total area. It embraces a region of 
only about 15,000 square kilometres, extending from the 
south part of the Gulf of Bothnia and the north part of 
the Baltic in the east, to Lake Vener and the Klara River 
in the west. Toward the south this zone or belt does not, 
asarule, extend south of the Gotha Canal, and in the 
north it ends with the province of Dalecarlia. The onl. 
large deposit of iron ore lying south of this old Swedis 
mining district or ore belt is the iron ore mountain 
Taberg, situated about 64 English miles (11 kilometres) 
south of Lake Vetter. 
. North of this ore belt there are no considerable or 
Important deposits of iron ore before we reach the 
extreme north part of the country, or the county of Norr- 
botten. Here we find the world-renowned ore deposits 
of Kiirunavaara-Luossavaara and Gellivare, which are the 
largest deposits of iron ore in Sweden, and, as will be 
shown further on, Kiirunavaara-Luossavaara, both by its 
abundance of ore and the high iron percentage of the ore, 
isone of the most important iron-ore mines possessed by 
any country in the world. Besides these there are the 
mines at Routivaare and Sva pavaara, &c. They are all 
situated north of the Arctic Circle, and no mining of any 
t extent had been done here up to the beginning of 
the present decade of the century, on account of lack of 
Communication, Up to the present it is only the Gelli- 
Vare mines which are utilised and have railway communi- 
cations with the port of Lulea. This circumstance 
makes it ible to mine and export considerable 
quantities of ore, the shipments during the past year 
ing larger than any preceding year, und amounting 
to 815,797 tons. This export will doubtless become 
still poe in the future, since there is a prospect 
of the Lulea and Gellivare Railway being soon 
extended vid Kiirunavaara-Luossayaara to the Norwegian 
Bout Ofoten, which is free from ice all the year round. 
ides the so-called ‘“‘mountain ores” of the older for- 
mations, the lake and bog ores of ees sayy or recent 
My n are found to some extent, especially in the province 
of Smaland, but they also occur in the provinces of Verm- 
d and Dalecarlia, and as well, to a less extent, in 
several other provinces. 
© production of these ores has, however, never been 








very great, and of late it has so decreased that it is now 
very insignificant. 

What is said in the following columns about iron ores, 
therefore, exclusively refers to that kind of iron ore called 
‘‘mountain ore,” which always occurs in the primitive 
formations. 

2. The Mode of Occurrence of the Iron Ores.—The iron 
ores generally occur as bedded deposits. Only a few can 
regarded as lodes or veins, or masses. 

_ (a.) Beds of Iron Ore.—As has already been implied, the 
iron ore occurs in the rocks belonging to the primitive 
formation, namely, gneiss, helleflint gneiss (granulite), 
helleflinta (petrosilex), and limestone. The > of 
iron ore are especially numerous in the granulite region, 


and mostly where this mineral is quite typically de- 
veloped. ere occur the greatest deposits of iron ore as 
well as the purest and best ore, such as Dannemora, 
Bispberg, orberg, Griingesberg, Striberg, Stripa, 


Persberg, &c. 

The iron ore deposits which occur in the gneiss regions 
are generally of smaller size. Among these may be men- 
tioned the deposits in the province of Sédermanland, 
among which, however, those at Kantorp are of con- 
siderable extent. It is, furthermore, characteristic of the 
iron ores that they generally occur in lenticular form. 
Sometimes, when very large, they occur in stocks, and 
sometimes they appear irregularly in ramifying masses. 
As a rule, they coincide in direction and inclination with 
the country rock, with which they appear to be contem- 
eae in origin, and are consequently considered to be 

8. 

The correctness of this supposition is also proved by the 
waste minerals which accompany the iron ore, and are, 
the most part, entirely different from those which accom- 
pany ore in lodes or veins. These minerals accompany- 
Ing our iron ores, to which are given the name ‘‘skarn” 
or gangues (matrix), are pyroxene, amphibole, epidote, 
— garnet, talc, chlorite, apatite, calcspar, quartz, 

c 


The iron ores seldom occur in isolated lenses, but most 
frequently appear several together, and it is then not 
seldom that rt form longer or shorter series of lenses 
occurring in a line, one after the other, or forming two or 
more parallel lines. The lenses in each series are fre- 
quently so placed that each varies more or less from the 
main longitudinal direction of the preceding one. Since 
the iron ore beds run in the same direction, and have the 
same inclination as the country, er! also follow all its 
bends and folds. Consequently, there are frequently 
sudden transitions from one inclination or direction to 
another, and the ores occur in the form of concave, 
trough-shaped, and saddle-shaped deposits, which are, 
however, generally more or less denuded. The thickness 
of the iron ore deposits varies much, partly because of 
their lenticular form, and partly on account of the dis- 
locations and pressures to which they have been subjected 
since their formation. The thickness is greatest in the 
ores of the famous iron mountains in Norrbotten. In 
Kiirunavaara the maximum thickness of the deposit varies 
between 35 and 150 metres. In Gellivare there are ore 
deposits with a thickness of 70 metres. 

Among the mines of Central Sweden the Griingesberg 
mine takes the lead in this respect. Here the maximum 
thickness is 90 metres. In the other large mines it varies 
from 12 to 30 metres, and sometimes reaches 35 metres. 
In most mines, however, it is less than 10 or 12 metres. 
If the deposit has a thickness of 2 metres only, it is still 
considered worth mining. 

In regard to the length of the ore field, the Norbotten 
ores also take the lead. Thus the great stock-formed 
deposit at Kiirunavaara has an_uninterrupted length of 
3500 metres, and at the adjacent Luossavaara Mine the ore 
has a length of nearly 1300 metres, also uninterrupted. 

In the Gellivare ore mountain, also situated in Nor- 
botton, there is not a continuous ore deposit or ore stock 
of so great a length as that in Kiirunavaara, but the total 
length of the ore lenses here present, together with the 
intermediate dead rock, is 7000 metres. 

In the long-worked iron ore mines of Central Sweden 
there are not lenses of ore or stocks of ore of so great 
length as in Kiirunavaara. The most prominent mines 
in this respect are those at Norberg and Griingesberg. 
At the former mine there are ore deposits with a lengt 
up to 1200 metres, while at the latter mine the maximum 
length of the deposit is 1000 metres. Deposits 200 to 300 
metres long occur in several mines. If, on the other 
hand, we take into consideration the total length of the 
ore field, or of the whole series of deposits following each 
other in the same direction, we also get very eg figures. 
Thus the total length of the Norberg ore field is nearly 
20,000 metres ; that of Griingesberg, together with Lom- 
berg, which belongs to Griingesberg, 4000 metres; that 
of Riddarhyttan, 3500 metres; and that of the world- 
renowed Dannemora ore field, 2000 metres. 

Following the inclination, iron ore deposits have been 
worked to a maximum depth of 400 metres. The Asbo- 
berg Mine (the vertical depth is here 280 metres), in 
Nerike, has been worked to this depth. The mines with 
the greatest vertical depth are Taberg in Vermland, and 
Dalkarlsberg in Nerike. The former has a depth o 
355 metres, the latter 330 metres. In Marniis Mine, in 
the Griingesberg ore field, the ore has been worked | 
the inclination to an inclined depth of 350 metres (28 
metres vertical depth). None of the other mines, even 
those which have wan worked since time immemorial, 
are as deep. In regard to the persistence in depth of iron 
ores, it may be noticed that in the mines worked to the 

atest depth, the ore did not seem inclined to decrease, 

ut ha has generally the same dimensions as at higher 
levels. 

Resources of Iron Ore in Sweden.—What has already 
been said about the length of certain ore deposits, and 
about their thickness, is enough to show that Sweden has 





resources of iron ore. This can be seen more 
accurately by the following Table I., which gives in square 
metres the area of the horizontal section of the ore deposit 
in some of the larger iron ore mines of Sweden, and the 
total ore area of the other iron ore fields, approximately 
calculated. 


very la: 


Taste I, 
ere - roe 
. orizonti oO ear 
Names of Mines. Section of to Rough 
Tron Ore. Ore. 


Square metres percent. 





Kiirunnavaara-Luossavaara 430,000 
Routivare... eats 300,000 
Taberg (Smaland) ... 260,000 
Gellivare - Me 200,000 61.30 
Griingesberg... 90,000 69.80 
Svappavaara... 38,000 
Norberg ‘ 30,000 59.44 
Dannemora ... 12,250 57.46 
Striberg 9,200 60.76 
Persberg 7,100 61.78 
Stripa... 6,000 45.00 
Kantorp 6,000 62.70 
Nordmark 5,000 59.70 
Strassa wee 4,700 53.20 
Pershyttan ... 3,200 42.67 
Finnmossen ... 2,900 82.30 
Dalkarlsberg... 2,870 61.80 
Skottgrufvan 2,780 56.8 
Se, ST ae ee 2,000 
Other mines of iron ore, ap- 

proximately 70 ake 62,000 

Total and average ... 1,474,000 About 60 


Since the majority of our iron ore deposits are highly 
inclined or almost vertical, these figures, in regard to the 
ore area, give a fairly accurate idea of the magnitude of 
the deposits ; and by the help of the yield given in the 
second column, it is also possible to calculate for each ore 
field the yield per metre sunk, 

Dykes and Faults.—Very frequently the deposit of ore 
is cut off by veins composed partly of igneous rocks and 
partly of minerals of different kinds, which latter kind of 
veins sometimes enclose fragments of ores and their 
bar 

To the former belong dykes of pegmatite, diorite, and 
diabase. These are sometimes 60 metres or more in thick- 
ness, and cross the ore deposits, as a rule, without causing 
any faults. This frequently occurs, however, when the 
deposit is cross-cut by mineral veins, and especially when 
they are composed of talc or chlorite. There are faults 
caused by such veins which measure up to 150 or 180 
metres. 

As a rule, the faults seems to have arisen according to 
Schmidt’s law, or by the hanging wall of the dislocating 
vein having sunk. The dip of the vein then varies be- 
tween 45 deg. and 90 deg. hen the dip of the vein is 
less than 45 deg. the fault generally takes place in the 
opposite direction (reversed fault). 
esides the minerals mentioned above, these veins are 
sometimes composed of quartz, calespar, epidote, mica, 
zeolite, felspar, asphalt, clay, &c. 

(c.) Veins and Masses of Iron Ore.—As has been inti- 
mated above, there are only a few iron ores which belong 
to this category. Among these should be classed the iron 
ores which occur as a kind of vein-masses in certain rocks 
belonging to the gabbro and hyperite groups. The most 
renowned of these iron ore deposits is that at Taberg, 11 
kilometres south of Jénképing (Smaland). It is found 
here in the form of a mountain 125 metres high, 150 metres 
wide, and about 900 metres long. The iron ores also 
occurring in hyperite at Langhult, in the same province, 
and at Ransberg in Vestergétland, are considered to be 
analogous in character. 

The only other iron ore which can be considered as real 
vein ore is that which has been mined at Hesselkulla in 
Nerike. The country is here primitive granite. 

3. Nature and Composition of Iron Ores.—The minerals 


which constitute the so-called mountain ores are magne- 
tite or black ore and hematite or specular iron. The 
former is beyond question the most common. Of the 


the period 1891-5, 
black ore,” and 17 
In 1897 the former 
ra cent. and the latter to 11 per cent. 
Generally one of these minerals constitutes the principal 
art of the ore. A large number of iron ores contain, 
owever, an intimate mixture of both of these minerals, 
and sometimes even it is difficult to tell under which 
mineral the ore should be cl 4 : 
Iron ore contains, besides the ore mineral, a large 
number of other minerals, the so-called ‘‘skarn” or 
waste minerals, which occur in more or less intimate 
mixture with the ore minerals, and pamper | help to give 
the ore a certain character. Among other minerals, 
uartz is a very common constituent, especially with 
the specular ores. Felspar, chlorite, Speer amphi- 
bole, tale, epidote, garnet, serpentine,and apatite are also 


total production of iron ores during 
about 83 = cent. was magnetite or ‘ 
per cent. hematite or ‘‘ blood-stone.” 

amounted to 89 


f | found in a greater or less proportion both in magnetite 


ores and in hematite ores. 

Certain iron ores are characterised by their richness in 
lime. Their nearest country is limestone, and since, as a 
rule, they do not occur so generally in very great masses, 
they are used mostly as a mixture with other iron ores, 
and are, therefore, called ‘‘ fluxing stones.” On the other 
hand, the ores whose gangues are eggs com of 
pyroxene and amphibole, garnet, &c., may be used alon 
without admixture of other ores, in making ig iron, an 
form a second-class called ‘‘ engaende” oa -flaxing). 


Finally, siliceous iron ores form a third-class, named 
‘‘torrstenar” (dry stones). According to the variations 
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minerals and of minerals which accompany them, the 
Swedish iron ores may be grouped as follows : 

1. Iron ores principally accompanied by quartz and 
felspar. Ores belonging to this class are mostly hema- 
tites. 

2. Apatitiferous ores are sometimes magnetite ores and 
sometimes hematites. 

3. Pyroxeniferous, amphiboliferous, and garnetiferous 
ores. Exclusively magnetite ores. 

4. Calciferous and manganiferous ores. Usually magne- 
tite ores. 

5. Titaniferous ores. Exclusively magnetite ores. 

The ores belonging to the first four groups are all con- 
sidered as bedded ores. The fifth group of ores are, on 
the contrary, of an igneous origin, and also differ in 
several other respects from other Swedish ores. The 
largest and best known of these deposits are at Taberg 
(in Smaland), and at Routivare in the county of Norr- 
botten. 

The Taberg ore consists chiefly of magnetite and brown 
olivine, with a slight admixture of granular plagioclase, and 
it is therefore called magnetite-olivinite. Its iron percent- 
age is only about 30. It also contains 6 per cent. of 
titanic acid and a little vanadium. The Koutivare ore 
consists of titantiferous magnetite, ilmenite, spinell, Py: 
roxene, and, as accessory constituent, magnetite pyrites. It 
is thus considered as magnetite spinellite. Its iron con- 
tents vary between 48 and 52 per cent., and its percentage 
of titanic acid between 11 and 13 per cent. 

As regards the aforesaid five groups of ores in general, 
their iron percentage varies between 30 and 70 per cent., 
but mae runs omeae 50 and 60 per cent. The ores 
of the fourth group are sometimes used, even if they do 
not contain more than about 20 per cent. of iron, but only 
in mixture with richer quartz ores. 

Swedish iron ores generally contain very little phos- 
phorus. The ores most renowned for their low per- 
centage of phosphorus are the Dannemora ores, which 
contain only 0.002 and 0.003 per cent. of phosphorus, and 
the ores from Bispberg, Persberg, Rishojdberg. and Klack- 
berg (in Norberg), whose percentage of phosphorus varies 
between this minimum and a somewhat larger maximum. 
Generally the percentage of phosphorus otherwise varies 
between 0.005 and 0.05 per cent. 

On the other hand, there are ores containing from 
0.1 to 1.5 per cent. of phosphorus, such as, for instance, 
some ores from Gringesberg, Gellivare, and Kiiruna- 
vaara. In the two latter ore fields there are also ores con- 
taining from 1.5 to 3 per cent. of phosphorus. 

The majority of the siliceous specular ores, and even a 
considerable number of magnetite ores, are very free 
from sulphur, but most of the Swedish iron ores are, how- 
ever, so full of iron pyrites or other sulphur ores (mag- 
netic pyrites, copper pyrites, zincoblende, galen, arsenic 

dog that if a pig iron free from sulphur is to be made 
rom these ores, they must be subjected to a careful 
calcining. 

As an example of manganiferous ores, I may mention 
those at Langvik (Dalecarlia), which contain 10 per cent. 
of protoxide of manganese, and the Klackberg ores, in 
the Norberg district (Vestmanland), whose percentage of 
protoxide of manganese amounts to 7 per cent. There is 
also the ore from the Penning Mine (Gestrikland), which 
contains 12 to 14 per cent. of protoxide of manganese, and 
the ore from Svartberg (Dalecarlia), which is the most 
manganiferous of all, containing from 13 up to 20 per cent. 
of protoxide of manganese. 

Fuller particulars of the composition of Swedish iron 
ores will be given in the tables of analyses (Table II.). 


(Zo be continued.) 





Tur Late Mr. Wituiam Witson, M. Inst. C.E.— 
We regret to learn of the death of Mr. William Wilson > 
who was closely identified with the construction of many 
of the urban railway lines in London in the ’fifties and 
‘sixties. For some years, however, Mr. Wilson has 
enjoyed his well-earned leisure, and recently his health 
has not been very robust, and his death on the 20th inst., 
at Applegarth-road, West Kensington, was not alto- 
goer unexpected. He was 76 years of age, having been 

orn at Alnwick, in Northumberland, in 1822. He served 

a regular period of pentinge under Mr. John Bourne, of 
Newcastle-on-Tyne, and in his youth was associated with 
George me sana and a watch eer by the dis- 
tinguished locomotive engineer was highly prized through- 
out his life. Leaving Newcastle, he went to Liverpool, 
where he acted as resident engineer on some works being 
carried out by Sir C. Fox, then Mr. Fox. In 1846 he 
commenced his long association with Sir John Fowler, 
Bart. (then Mr. Fowler), first on the Manchester, Shef- 
field, and Lincolnshire line ; but the most notable work 
with which he was thus identified was the construction, in 
1859-60, of the railway bridge over the Thames at Pimlico, 
carrying the south of London lines into a new station 
constructed on the canal basin, and since known as the 
Victoria Station of the London, Brighton, and South 
Coast Railway. This was the first railway bridge built 
across the Thames within the Metropolis, an t 
credit was due to Mr. Wilson, as it was completed 
within 54 weeks, which, even in those days of rapid rail- 
way construction, was most satisfactory. For his paper on 
the bridge and station at the Institution of Civil Engi- 
neers he was awarded the Telford Premium and Medal. 
He had been elected a member in 1849. Mr. Wilson was 
also engaged on the surveys of some of the sections of the 
Metropolitan line, and the Millwall Docks. He was 
also engineer on the Hammersmith and City line, the 
West London Extension, the Aylesbury and Buckingham 
Railway, the Banbury and Cheltenham direct line, the 
Neath Harbour and Locks, and amongst his foreign work 
was the Jerez and Algecires Railway. 


FIVE RECENT RAILWAY ACCIDENTS. 


Ar Grantham, on the Great Northern Railway, during 
the early morning of July 7, as the driver of the up mail 
train was busy oiling his engine, his fireman informed him 
that the guard had given “Right away !” to which he 
replied, ‘‘If they are ready, go on.” The fireman there- 
fore gave the engine steam without looking at the signal, 
which was at ‘‘ Danger,” with the result that the train 
came into collision with a goods engine which was being 
shunted. Considerable damage was done, and six pas- 
sengers and three of the train-men were slightly injured. 
Colonel Yorke holds the driver and fireman both respon- 
sible for this accident. ‘ 

As a long coal train was approaching Appleford cross- 
ing, near Didcot, on the Great Western Railway, on the 
evening of July 14, the trailing axle of the twenty-sixth 
track broke, and the truck ran about 1300 yards to the 
level crossing, where, owing to the boarding, it was even- 
tually thrown over on its side, foul of the down line. At 
the same time a passenger train was approaching on this 
line, and although the signalman threw up his ‘‘home” 
signal on seeing the derailed truck, it was impossible to 
avert a collision. The engine was derailed, but was 
brought to a stop in about 110 yards, thanks to the 
prompt application of the brake by the driver. A signal- 
post was coche down by the engine, and it fell on to 
the cab, slightly injuring the driver and fireman. It was 
not clear as to whether the engine actually struck the 
truck that was on its side, or one which had been sub- 
sequently derailed behind it; any way the side of the pas- 
senger train was damaged all along, probably by the top 
of the first truck. No passengers were hurt, but the guard 
was shaken. The driver of the coal train did not notice 
anything wrong until his fireman happened to look back 
just before the arrival of the mger train. The goods 
guard had noticed it before, but was unable to gain the 
attention of the driver. It was found that the defective 
axle, which was of iron, was not up to the standard 
specification, the diameter of the wheel boss being 4} in. 
instead of 5} in. and the diameter at the back of the 
being 5 in. instead of 5} in. Further, there was a shoulder 
at the back of the wheel seat, and it was here that an old 
flaw about 4 in. deep was found ; it was in such a position 
that it could not have been detected during the ordi- 
nary wayside examination. The truck to which it be- 
longed was a private one. Colonel Sir F. A. Marindin 
points out that it is now nine years since the standard 
eee was drawn up, and he thinks it is fully time 
that some stringent measures be taken to enforce com- 
liance therewith, and he adds that as this class of acci- 
ent is not infrequent, and might lead to terrible conse- 
quences, it is important that every possible precaution, 
including the use of suitable axles should be taken to 
guard against the breakdown of any part of a wagon. 

It seems to us that this accident also emphasises the 
necessity of providing goods and mineral trains either 
with some means of communication between the guard 
and driver, or with a continuous brake. 

The accident at Acton Station, Great Western Rail- 
way, on July 18, whereby both driver and fireman lost 
their lives, was due to the breakage of the right-hand 
connecting-rod of the engine. This was found after the 
accident to be broken in two places, about 13 in. and 3 in. 
from the big-end, there being a large flaw, covering about 
half the section of the rod at the former place. Here the 
rod probably broke first, and the end still attached to the 
big-end cut through the front plate of the external firebox, 
the tube-plate, and the inner box, with the result that 
the contents of the boiler were driven into the firebox, 
and so on to the footplate through the firehole door. As 
soon as possible, in 10 or 12 seconds probably, both men 
mana; to throw themselves off the footplate, the 
driver being struck by the side rod when so doing, and 
were picked up afterwards terribly scalded, both suc- 
cumbing to their injuries on the following day. The 
driver apparently managed to push or pull over the brake 
handle before leaving, for which, as remarked by Colonel 
Marindin, he deserves the greatest credit. ore than 
this he could not do, and the train ran about 858 yards 
before coming to a stop. 

The rod which broke is 6 ft. in length, and has a sec- 
tion of 4 in. by 14 in. at the shoulder of the big end, 
tapering to 34 in. by 14 in. at the other end. The flaw 
was apparently internal, and not one that could be de- 
tected when out on the road. The engine was in the 
shops last October, and Colonel Marindin comes to the 
conclusion that the flaw could not have existed then, at 
any rate to any serious extent, as it would surely have 
been detected, and he therefore considers there is no 
reason to impute blame to any one. The engine was not 
a regular passenger engine, but was employed in fast 
= service and on passenger trains in case of break- 

owns ; there pay no doubt, however, but that it was 
quite suitable for this service. It was a six-wheeled 
coupled engine, with 5-ft. wheels and inside cylinders 
17 in. by 24 in. It was built at Swindon in 1867, and 
rebuilt in 1885, and was thoroughly overhauled last 
October, since which date it has run nearly 26,000 miles. 

On July 25, Carstairs Junction, on the Caledonian Rail- 
way, was the scene of a slight rear collision ; no serious 
damage was done, but seven passengers complained. 
A train of empty vehicles was standing inside the south 
cabin home signals (see next column), waiting to do 
some shunting, when it became necessary to send a por- 
tion of another passenger train which had just arrived, 
and had not discharged its passengers, over the points 
‘“*A” into the dock line. The signalman at the central 


cabin telephoned to the south signalman what had to be 
done, and the latter, after instructing the driver, lowered 
his “home” signal, and the train drew forward, the signal- 
man afterwards giving “‘line clear” forit. The second train 
was then signalled on in the usual way, the driver 





knowing what he had to do, but not being aware that the 





line ahead of him was occupied. As he passed the south 
cabin, the ‘‘home signal” having been taken “‘off” for 
him, the signalman merely — to the dock line, but 
did not stop him. Both the driver and fireman were 
looking back to see when they cleared the points, and so 
collided with the stationary train before they were aware 
of its existence. Colonel Sir F. Marindin attributes this 
accident to the omission of the south signalman to stop 
and caution the driver, and to the want of a proper look- 
out by this driver and his fireman. There is block 
working between all the cabins concerned, but exemp. 
tion from absolute block has been granted between the 
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north and south cabins, so that the sending of a train 
outside the ‘‘ home signal ” to Dolphinton without giving 
it ‘‘on” was technically a breach of block regulations, 
and the inspecting officer suggests that the exemption be 
obtained as far as Dolphinton Junction, and that no 
drivers be sent outside the ‘‘ home signal” without» being 
stopped and cautioned, or without being — “fon” to 
Dolphinton ; while for shunting he advises the provision of 
a en gd shunting signal so as to avoid using the home 
signal for such work. As this would probably entail a 
new signal-post, the home signals might be arranged in 
accordance with modern requirements and not one above 
the other. 

Colonel Marindin also considers it desirable that the 
‘* section clear, but station or junction blocked,” signal 
be used between all the cabins at Carstairs, instead of 
8m: a driver go on in ignorance of any obstruction 
al 3 

The fifth accident was a buffer-stop collision at 
Craigendoran Pier, North British Railway, on July 30, 
whereby two passengers were return as injured 
(slightly), and considerable damage was done to the 
buffer-stops and a vehicle which was standing close to 
them. Colonel Marindin again calls attention to the 
usual disregard of the rule enjoining ‘‘hand-brake 
8 ” when entering terminal stations, and suggests 
that the North British Railway Company should adopt 
the rule absolutely prohibiting the use of the continuous 
brake, except in case of emergency. 








BrLGIAN Coat Imports.—The imports of coal into Bel- 
gium in the first eight months of this year were 1,401,324 
tons, as compared with 1,180,305 tons in the correspond- 
ing period of 1897. In this total German coal figured for 
806,642 tons and 645,455 tons respectively ; English coal, 
for 207,625 tons and 219,849 tons respectively ; and French 
coal for 386,004 tons and 312,894 tons respectively. 





Cutcaco, MILWAUKER, AND St. Pau Rariway.—The 
length of line worked by the company in the financial 
year ending Jtine 30, 1898, was 6154 miles, as compared 
with 6154 miles in 1896-7, 6151 miles in 1895-6, and 6169 
miles in 1894.5. The number of locomotives upon the 
system in 1897-8 was 815, as compared with 830 in 1896-7, 
833 in 1895-6, and 883 in 1894-5. The net revenue ac- 
quired in 1897-8 was 12,988,097 dols., as compared with 
11,909,229 dols. in 1896-7, 13,005,021 dols. in 1895-6, and 
10,291,616 dols. in 1894-5, The ratio of the working 
expenses to the traffic receipts stood in 1897-8 at 60.21 
og cent., as compared with 60.94 per cent. in 1896-7, 

(0.21 per cent. in 1895-6, and 62.35 per cent. in 1894-5. 





Our Coat Aproap.—The great strike in South Wales 
has somewhat affected our coal exports this year; but 
now that the struggle is at an end, they will no doubt 
revive. The shipments of August amounted to 3,098,525 
tons, as compared with 3,406,053 tons in August, 187, 
and 3,284,360 tons in August, 1896. The aggregate 
exports in the first eight months of this year were 
22,749,654 tons, as compared with 24,508,139 tons in the 
corresponding period of 1897, and 23,010,016 tons in the 
corresponding period of 1896. France took 3,452,365 
tons of English coal in the first eight months of this 
year, as compared with 3,670,540 tons and 3,382,124 tons 
respectively ; Italy, 3,049,716 tons, as com with 
3,421,030 tons and 2,913,428 tons respectively ; Germany, 
2,890,298 tons, as compared with 3,106,675 tons and 
2,936,735 tons respectively ; and Sweden and Norway, 
2,059,574 tons, as compared with 2,086,470 tons and 
1,982,032 tons respectively. Including coal shipped for 
the use of ships angeeet in foreign trade, the aggregate 
exports from the United Kingdom to August 31 this 
year were 30,016,448 tons, as compared with 31,361,672 
tons and 29,532,506 tons in the corresponding oe of 
1897 and 1896 respectively. The Americans are nning 
to ship coal to Europe, and it remains to be seen what 
effect this new departure will have upon our coal exports. 
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ELECTRICAL APPARATUS. 


19,794. W. J. Davy and G. Thomas-Davies, London. 
Electric Arc Lamps. [12 Figs.] August 27, 1897.—This 
invention relates more especially to lamps in which the arc burns 
in an enclosed chamber to increase the length of life of the 
carbons, and one of the objects of this invention is to provide an 
efficient enclosed alternate or direct current arc lamp. The 
frame of the lamp consists of a central tube a@ and of an up 
disc b near its lower end rigidly secured to the central tube. 
top of the central tube is closed, and the ornamental casin 
and suspending piece are fixed to the top of the central tube 
by a pin passing through the casing and piece and a plug in the 
upper end of the tube. A lower disc is secured to the upper disc by 
bolts, and a casing is clamped between the discs. The bottom 
yoke is carried from the lower disc. The regulation bobbin g 
js wound on a former and between two flanges on an outer tube 
forced against the — disc by a spring cap sliding on the central 
tube. Thin longitudinal strips of iron are bound round the con- 
trolling coil so that it also forms an impedence coil. The tubular 
core h slides within the outer tube, and is connected to a double 
dashpot arrangement formed by the central tube, a cylinder work- 
ing as a piston in the tube and a piston fixed to the tube. The 
core is connected by cords h* to the outer ends of the links of a 


r 
e 
g 








link grip device n1 similar to that described in Patent No. 5474 of 
1894, and the ends of the links are guided in fixed brackets. The 
lower carbon-holder screws into the lower end of the enclosing 
bell, and the whole rests on a spring in a stud screwing into a 
crossbar fitting in the bottom yoke. The outer globe is passed 
over the stud and secured by a nut. The action of the lamp is 
a8 follows: The current enters the lamp and es through the 
resistance coil 7, thence to the frame disc b and frame tube a and 
partly through the tube a@ and partly through the flexible con- 
ductor 1 to the upper carbon-holder, through the carbons to the 
lower carbon-holder, and by the conductor 7 to the insulated 
binding screw /4, thence through the regulating solenoid to the 
negative terminal. The carbons being in contact the upper carbon 
resting on the lower by its own weight, on the passage of the 
current through the solenoid, the core h and consequently the 
cords h3 are drawn up and first raise the links 71 off the stop plate, 
and then cause the jaws to grip the carbon and raise it and strike 
thearc. As the arc lengthens, due to the burning away, gradu- 
ally the grip device is lowered on tothe stop-plate, and the jaws 
relax their hold on the carbon, and a continuous and steady feed 
is obtained by the upper carbon slowly descending through the 
jaws. (Accepted August 3, 1898.) 


Peontee i Tg. Piskatons, R. 8. Povtheim, ont 4 A. C. 
+ Edinburgh. Dynamo- c Mac ery. 
{9 Figs.] March 7, 1898.—The first part of this invention, relating to 
& newand improved form of self-oiling bearing (illustrated in Figs. 
1 and 2), consists in taking a metal cover C preferably of annular 
section, and attaching thereto two metal bosses, truly bored and 
turned. This cover is provided with a truly bored and 
hole, forming in conjunction with the two circular bosses a com- 
plete bearing, the circular recess in central cover acting as an 
oil well. In conjunction with the above-mentioned bearing, a 
fitable sleeve or sleeve of anti-friction metal may be used, the 
lubrication being effected by means of a loose ring running on 
the shaft, or a fixed ring of suitable shape. As an alternative to 
the above, one of the circular bosses may be cast in one with the 
central portion, leaving one only removable. The second part of 
this invention relates to a new and improved form of commu- 
tor, where it is essential to cross-connect any combination of 
commutator bars, and it consists in attaching copper connecting 
er to the inside of the commutator sections, and after suitably 


sulating same, clamping the whole together by means of circular | Derricks 


housed within the commutator itself, thereby economising space 
and insuring mechanical rigidity. The thi of this inven- 
tion, relating toa new and improved type of brush-holder (illus- 
trated in Fig. 3), consists of a metal casting, the upper portion of 
which is machined out to form a suitable slide, and to the bottom 
portion of which is fixed a circular disc, which in its turn is rigidly 
attached to rocker spindle or other form of suitable bracket. A 
circular metal sleeve, provided with two a revolves on 
the before-mentioned disc, and one of these projections presses 








against a similar projection fixed on to the brush-carrier casting, 
thereby imparting a directly forward motion to the brush carrier. 
The other projection on the circular sleeve contains a compression 
screw which presses against a suitable spring which is in abut- 
ment with the fixed circular disc. This spring, being always in 
compression, transmits a very positive thoug flexible control- 
ling force to the brush carrier, thereby reducing vibration to a 
minimum without resorting to excessive brush pressure. (Accepted 
August 3, 1898.) 


GUNS AND EXPLOSIVES. 


22,637. Sir A Noble and R. T. Brankston. Newcastle- 
on- e. Supporting the Armour of Gun Houses, 
&c., and the like. (2 Figs.) October 2, 1897.— 
According to this invention the flanges at the ends of the floor 
girders are cut away and the webs are bent into a curve to form 
springs, and are fixed to the armour so making a yielding support. 
The weight of the armour is taken by a flange or ring projecting- 
ing inwards from it and resting on the floor. In place of employ- 
ing the webs themselves as springs, spring plates may be bolted 
to them. The figures illustrate a gun house or turret carrying 
armour which is supported in accordance with this invention. @ 
are the floor girders, b is the armour and c are backing plates, to 


Fig.1. 
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which the armour is bolted. At the ends of the floor girders the 
web of the girder is curved or bent, and it is fixed to the backing 
plate c. In this way a certain flexibility and resilience is given to 
the structure and when the armour-plate is struck by a shot the 
curved parts of the webs of the floor girders yield somewhat with- 
out distorting the gun platform. To more wevsears | support the 
armour and yet allow it freedom to move horizontally, an angle d 
is fixed to the backing plate c and the horizontal flange of this 
angle rests upon the floor girders. The armour is thus provided 
with horizontal —— which can yield on the impact of a shot 
by — on the floor girders, without distorting the gun plat- 
form. (Accepted August 10, 1898.) 


LIFTING AND HAULING APPLIANCES. 


6445. W. E. Hutchinson and A. E. Newton, London. 
(6 Figs.] March 16, 1898.—The axis of rotation of 


direction, the plane of rotation of the derrick and its load being 
thereby inclined also. The consequence of this obliquity is that 
when rotating the jib through half a revolution, the weight of the 
jib and load tends to accelerate such rotation when the end of the 
jib is travelling from the highest towards the lowest point in the 
plane, and thus reduce the force required to turn the derrick 
when loaded, the opposite conditions obtaining when returning 
the jib to its initial position with its outward end ascending the 
plane of its rotation. In order to regulate the swing of the der- 
rick, the jib is connected to the post or mast by means of an 
avgle bracket provided with a number of holes for the reception 
of pins, which determine the position of the jib attachment and 
the distance through which it is free to move, and consequently 


4 Figt 

















the angle of swing of the jib. The lower end of the leg a is con- 
nected to the mast b by means of the swivel pin c in the usual 
manner, while the upper and outer end of the same is connected 
by the back or span chain d to a block e which embraces the bar 
of a bracket secured to the mast b, the said block being capable of 
being slid into any position thereon, and secured in such position 
by pins or otherwise. By selecting a proper position on the bar 
for the block e any list of the ship may be neutralised, and the 
jib a be caused to automatically swing in the desired direction. 
In the case of a rolling vessel the action of the jib a may be con- 
trolled by guys A secured to its outer end, and passing through 
guide-blocks, and being operated by means of a winch or cap- 
stanl. (Accepted August 3, 1898.) 


Stats Rajuatabte Chutes te Delivering Goat Se: 
0A. us e Ly or ve . 
to Lighters or the Like. [3 Figs.) April 15, 1898.—H isa 
receiving hopper, at the mouth of which is hinged the chute A 
which is composed of two sections. The lower section B supports 
the lower end of the upper section A which enters it, and is itself 
vertically movable as a whole, and is also movable upon an arc, of 
which its upper end is a centre, whereby its inclination may be 
varied to any extent. These movements of the lower section B 
of the chute are obtained by providing the lower section at its 
upper end with pins to enter guiding recesses furnished by "yoo 
on the stationary posts P. The section B of the chute is sus- 

nded by means of the two lines b, the first of which extends 
rom the upper end of section B to the winding drum d, and the 
second of which extends from the lower end of the section to the 
winding drum dl, At the lower end of the chute section B is a 











hin valve D which may be operated through the line 1. The 
section A of the chute is free to slide inside the section B. The 
dotted lines show the different positions in which the sections A 
and B may be placed and held by the tackles b. L represents a 
lighter in a high position in respect to the hopper, and L! a 
lighter in dotted outline in a lower tion in respect thereto, 
and the chute is represented in full lines in one position and by 
dotted outline in two other itions. The lower section of the 
chute Band the lower end of the upper section A are entirely 
supported by means of the tackles, and that each of the tackles is 
capable of independent operation, so that not —— the angle 
of the entire chute in relation to the hopper be changed, ro 


changed. This insures that the chute shall always 








metal bush rings.. Thus all the cross connecting strips can be 





the jib is capable of being inclined at any angle in any desired 





angle of the lower section in relation to the upper 
have provision 
result is 


for the gentle flow of the coal from its lower end. 
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arrived at by providing both sections of the chute with a rela- 
tively slight inclination, or when the upper section of the chute is 
sharply inclined by providing the lower section with less inclina- 
tion in respect to it, whereby the feed of the coal ing through 
it is caused to be checked. By closing and holding closed the 
valve D at the lower end of the chute section B the inclination of 
the chute may take place without stopping the flow of the coal 
from the hopper. (Accepted August 3, 1898.) 


12,195. S. W. Boyer, London. Single-Chain Grab. 
(3 Figs.] May 28, 1898.—The apparatus comprises a central 
vertical guide frame rising from a cross-frame to which the jaws 
B of the grab bucket are pivoted. C isa sliding crosshead work- 
ing in the guides of the frame A and connected to the bucket 
jaws by the pairs of links D. E is the chain barrel of large dia- 
meter to which the suspension chain is attached and on which it 
winds, and F are lateral extensions of small diameter forming 
chain barrels to which are attached the chains G connected to 
the crosshead ©, these barrels being spirally grooved to receive 
the links of the chain. These barrels F turn in die blocks fitted 
to slide up and down in the guides of the frame and form the axis 
of the main barrel, and to the barrels the stirrup link H is con- 
nected by eyes pivoting freely thereon so that the link is free to 
swing within limits determined by bosses upon it abutting against 
the guides of frame A. K is a fixed hook or detent rising from 
the cross frame in position to be engaged by the stirrup-piece H 
when the chain barrel descends in the frame and reaches its 
lowermost position. The engagement of the stirrup-piece with 
the catch is insured and its disengagement therefrom is effected 
at proper times by the pull of a weight attached to a cord which 
passes over a pulley and is attached to an arm projecting at right 























angles to the stirrup piece and forming herewith a bell-crank 
lever. The pulley is mounted on one of the links D in such posi- 
tion that when the grab is open, as in Fig. 3, and the barrel is 
lowered to the position shown in dotted lines in that figure, the 
pulley is higher than the arm M and the pull of the cord conse- 
quently acts in the upward direction, and consequently tends to 
force the stirrup-piece H to enter into engagement with the hook K ; 
whilst when the grab is closed the pull of the cord tends to throw 
the stirrup-piece out of engagement with the hook but is prevented 
from doing so, the pull of the cord being quite insignificant re- 
latively to the weight of the grab and its load which is entirely 
borne by the stirrup-piece and hook. But as soon as the latter 
is relieved of this load by the loaded grab being allowed to rest 
upon the ground below, or being hung up by the engagement 
of catches, the pull of the cord is sufficient to disengage the 
stirrup-piece from the hook, as shown in dotted lines in Fig. 1, 
whereupon by hauling up the suspension chain the barrel is drawn 
up in its guides in the frame and carries up with it the cross- 
head © working in the same guides, thereby — the grab 
and discharging the load, as shown in Fig. 3. (Accepted August 
8, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


14,681. C. Pick, Gleiwitz, Germany. Punches for 
Punching Machines. [1 Fig.) July 4, 1898.—This inven- 
tion relates generally to punches for punching machines and more 
especially to those of large size. The improved punch is con- 
structed in two parts, viz., the stem and the punch proper. The 
former is attached to the shaft or spindle of the machine in any 
convenient mannner, preferably in the same way as the punch is 
secured at present, and the punch itself is removably secured to 
the stem. One stem may be adapted to take several different 
sizes of punches. a is the stem of the punch which is secured to 
the socket or chuck g of the machine in the usual manner and by 
means of a set screw. The punch proper, b, is secured to the stem 
in such a fashion as to be easily removable. This may be effected 





by means of the nut ¢ which is provided with a central hole for 
the reception of the tapered shank of the punch. The lower end 
of the stem ais screwed to fit the nut, and is so formed that when 
the nut is in place the flat end of the punch is forced up against 
the end of the stem. The punch is thus held rigidly in place when 
in use, but is easily removed by unscrewing the nut when desired. 
A considerable amount of material is thus saved in the manufac- 
ture of the punches as one stem may be used for anydesired number, 
and the same nut may be used for more than one punch, each 
punch in that case ane formed with similar shanks so as to fit 
the hole in the nut. In the form illustrated, the shank of the 
punch which fits within the nut is circular in cross-section but 
any other form may be adopted. (Accepted August 10, 1898.) 


MINING, METALLURGY, AND METAL 
WORKING. 
5643. J. W. Miller, London. (2. A. Uehling, Newark, 


means for coating the travelling moulds in the Uehling casting 
apparatus with refractory or carb material for the pur- 
pose of preventing the metal, which is cast therein, from adhering 
to the moulds when solidified. In the operation of the Uehlin 

casting machine the moulds in an endless chain move forwar 

with the open side up and return with the open side down. This 
invention is rant | to be utilised to coat the moulds on their 
return movement from the point of discharge to the point of re- 
filling. A represents a portion of the series of inverted moulds 
passing in the direction of the arrow back from the point of dis- 
charge to the point of refilling. Located immediately below the 
line of movement of the moulds A is a tank B having the upward 
flaring mouth and a central well D. A door is provided for the 
admittance to the well of the refractory material, as well as for 
use asa cleaning door. In the bottom of the well D is located a 
rotary paddle F, the purpose of which is thoroughly to stir the 
mixture of refractory or carbonaceous material in the well E. 
The paddle F is usually driven by the same power that operates 








the mould-carrying chain. Towards the upper end of the well D. 
and projecting more or less, if desired, into the flaring mouth is 
a wheel G having the radial splashing arms or brushes H. The 
material of the splashers H is preferably flexible wire, although a 
more or less flexible material may be employed, and, if desired, 
the splashers may be inflexible. The length of the splashers H is 
subject to variation, but it is usually preferred to have them 
sy long to enable them to bend or flex slightly (if flexible), 
while sufficiently short to enable them easily to enter below the 
level of the liquid in the well D. The mixture of refractory or 
carbonaceous material and water having been placed in the well 
Dand the paddle F started, then as the moulds A travel along the 
upper edge of the apparatus, the wheel G is caused to be rotated 
at a high speed, with the effect that the brushes splash in a 
stream more or less divided against the inner surfaces of the 
moulds the liquid refractory or carbonaceous material. The 
result is to give to the interior of the mould a perfect and suf- 
ficiently uniform coating. (Accepted August 10, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


19,008. A. G. Mumford, Colchester, Essex. Steam 
Generators. [9 Figs.] August 17, 1897.—This invention re- 
lates to steam generators of the water-tube type, and is parti- 
cularly applicable to those described in Letters Patent, No. 8729, 
of 1893, and No. 8043, of 1895, and it consists of a device for heat- 
ing the feed water. A mg a ee” chamber A is formed in the 
a part of the water chamber X by means of a diaphragm or 
plate B, which is furnished with any suitable form of valve C that 
will open or allow the water to from the chamber X into the 
chamber A when the pressure is equal in both, but closes when 
the pressure is greatest in the chamber A. The supplemental 
chamber A may either be a short one as shown, extending through 
only a portion of the length of the water chamber X, or it may 
extend through the whole length thereof. A convenient form of 
valve is an ordinary clack or flap valve C as illustrated. The 




















feed pipe D enters the supplemental chamber A, so that the feed 
water is delivered above the diaphragm or plate B, and as the 
ressure is thereby greater in the chamber A than in the chamber 
X, the valve C remains closed so that the feed water is forced to 
pass through the water tubes above the diaphragm or plate B, 
whereby it is heated before it begins to circulate through the 
remainder of the water below the diaphragm or plate B. When 
the water is not being fed into the suppl tal chamber A the 
pressure is the same on both sides of the diaphragm or plate B, 
and therefore the valve C will be in equilibrium, thus allowing the 
water to circulate through the whole of the water tubes. Instead 
of mounting the valve C in the diaphragm or plate B within the 
water chamber or its equivalent, it may be contained in a sepa- 
rate box in communication with both of the chambers A and X, 
by means of suitably arranged pipes. The feed-water pipe D is in 
this case connected to the valve-box. (Accepted August 3, 1898 ) 


20,719. T. R. Murray, G ow. Apparatus for 
Condensing Steam. [8 Figs.) ptember 9, 1897.—In car- 
rying out this invention, according to one modification, within an 








N.J., U.S.A.) Coating Moulds for Casting Me’ 
1 Fig.) March 8, 1898.—The invention has relation to the 


external casing A of a vertical cylindrical form there are arranged 


a series of steam spaces B, which are cylindrical and concentric 
each steam space being enclosed by a pair of sheets C of thin 
copper or other suitable thin metal which is by preference corru- 
gated. The top and bottom ends of each pair of sheets C, en- 
closing a steam space B, are closed, also the vertical ends, except 
where inlet and outlet spaces are left, and the series of sheets 
are suitably supported on a stool fixed within the casing A. The 
steam inlet pipe E is connected to the tops of the steam spaces B 
and an outlet coil F, which acts asa further condensing agent, is 
connected to the bottom of them for the water due to condensa- 
tion, the outlet pipe F being connected to a pump (not shown) 
for withdrawing water and air: Within the steam spaces B any 
desired number of bars or blocks G are fixed and placed so as to 
cause the steam to take a torttious course in its passage through 
the steam spaces. An upward current of air is by a fan H, or 























otherwise made to pass over the outer surfaces of the metal sheets 
C forming the steam spaces B, the back of the casing A near the 
lower part being curved to make the air current take an upward 
direction. A central air deflector H1 is also provided for caus- 
ing the air current to ascend effectively over the surfaces of the 
metal sheets. Water is at the same time made to overflow 
through slots in the tops of overhanging pipes J1, and drip 
down from the bottom edge of the guide strips over the outer 
surfaces of the metal sheets C, such water collecting in the lower 
part of the casing A, from which it is pumped up by a circulating 
pump K through a pipe to an elevated tank L, which communi- 
cates through a depending pipe or box with the overhanging 
pipes. To make up for any loss in the cooling water caused by 
evaporation, a supplementary supply of water from any source 
may be admitted through a pipe M to the lower part of the casing 
A. (Accepted August 3, 1898.) 


18,245. G. Cooper and the Leeds Forge Company, 
Limited, Leeds. Construction of Steam Boilers, 
(7 Figs.) August 5, 1897.—This invention has reference to im- 
provements in the construction of steam boilers of cylindrical type, 
and it has for object toso construct the front plate of such a steam 
boiler as to allow of a furnace flue having a flanged back end, or 
each of such flues where there are more than one, being with- 
drawn and replaced say by a new furnace, in a simple, effective, 
and inexpensive manner, and without necessitating the removal 
of the front plate of the boiler, 1 is the furnace front of plate 
metal in which is formed one or more furnace holes. According 
to this invention the metal plate around the upper half or portion 
of the circumference of the furnace hole or each such hole is 
flanged at 1a either outward as shown, or inward, the plate around 
the lower half or portion of the circumference of the hole being 
left plain or unflanged, and having secured around it a removable 
angle py or strip of “]-section, the vertical flange 3 of which is 
riveted to the front plate 1 so that the remaining flange 3a will 








project horizontally, either outward (as shown), or inward, so as 
to serve asa flange to the lower half or portion of the furnace 
hole and correspond with the flange 1a of the upper half or portion 
thereof. The vertical flange 3 of the angle-plate or strip may be 
secured to the outer side of the front plate as shown, or to the 
inner side of such plate. flange all round the furnace hole is 
thus formed to which the mouth of a furnace flue 4 can be riveted 
in position in the usual way. The adjacent ends of the fixed and 
removable flanges 1a and 8a may be connected together by a strap 
or junction piece secured to both as indicated in dotted lines. On 
removing the angle-plate or strip 3 3a the furnace flue 4 can be 
readily inserted or withdrawn 7 Hotben the furnace hole, the 
lower half or portion of which, especially when made of an in- 
creased diameter relatively to the upper half or portion as shown 
in Fig. 3, allowing the flanged back end of the furnace flue to 
readily clear it. The dimensions of the lower half or portion of 
the furnace hole will be in proportion to the dimensions of the 
flanged back end of the furnace flue 4 to be passed through such 
hole. (Accepted August 3, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1347 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEBRING, 35 and 36, Bedford- 





street, Strand. 
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THE HOFORS IRON WORKS, SWEDEN. 


Durine the late meeting of the Iron and Steel 
Institute, held in Sweden, there were two prin- 
cipal excursions, both of more than usual import- 
ance, extending as they did over three days each. 
Amongst the chief works visited were those of the 
Hofors Company, or, to use the Swedish title, 
Hofors Aktiebolaget. These iron and steel works, 
of which Mr. P. Eriksson is managing director, are 
situated in Gefleborg County, roughly about 100 
miles north-west of Stockholm. Like many other 
iron works in this country they are of considerable 
antiquity, having been founded in the earlier part 
of the 17th century. It was not, however, until 
the construction of the railway that the works 





assumed their present importance. So long as the 
products had to be transported by road or by water | 


beautiful grounds seem, if we may judge from ob- 
servation, to be largely used as a public park or 
recreation ground. This patriarchal custom appears 
to be usual with the iron and steel works of the 
country, at any rate, with those of long standing. 
No doubt it is largely due to the fact of old esta- 
blishment, and generations of workpeople growing 
up in the same employment ; but it could only be 
practised with comfort among a people so universally 
well-behaved and naturally courteous in all ranks 
of society as are the Swedes. 

The Hofors works chiefly manufacture superior 
qualities of steel of all tempers for export, the 
products being largely delivered from the works in 
a more or less unfinished condition. For the most 


part they are exported for those manufacturing 
purposes which demand the very best ingot metal. 
The two blast-furnaces have roasting kilns for pre- 





‘*coal-shed measure.” A good deal of stress is laid 
on the fact that only large timber is used for the pro- 
duction of charcoal, and this, of course, is from 
soft wood. Pine and fir contain less phosphorus 
than hard wood, and the big timber is said to 
have even less than the smaller-wood. To what 
extent this may be true we have no means of 
ascertaining, but it is certain that only by close 
attention to minute details has this company suc- 
ceeded in establishing for its products the high 
reputation they so deservedly enjoy. The Bes- 
semer converters are of 3$ to 4 tons capacity, 
and produce about 10,000 tons of steel ingots per 
year. The Siemens-Martin furnace is of 15 tons 
capacity, and is worked by gas made only from 
wood. It produces about 8000 tons of steel per 
annum. There are rolling mills—consisting of a 
blooming train, a medium train, and a smaller 








Fie. 1. 








Ture Horors Iron Works; VIEW FROM THE NortH-WEsT. 








Fic. 2. Water Piee to Power Station. 


carriage across the lakes, manufacture in this dis- 
trict was necessarily limited. After the introduc- 
tion of the Bessemer process and the construction 
of the line, various smaller works were absorbed by 
the Hofors Company, and the establishment was 
concentrated in the present works, where the Bes- 
semer plant, two new furnaces, and the rolling mill 
were erected in 1880. Our illustration, Fig. 1, on 
the present page, which is taken from a photo- 
graph, gives a general view of the works; and 
ere it may not be out of place to note how much 
more pleasantly iron and steel works are situated 
in this part of Sweden than are those of most 
other parts of the world. Hofors is in the midst 
of a well-wooded country, with trees and pastures 
night up to the walls of the mills. The manager’s 
house is placed in the middle of the works ; and its 





paration of the ore. The visitors saw a blow from 
one of the Bessemer converters, which was of the 
Casperson type with the ladle attached. No 
ferro-manganese was added, the description of 
the steel being apparently determined by the 
length of the blow, which lasted from 10 to 
11 minutes only. How this metal was subse- 
quently treated did not transpire, but at any 
rate it was run into ingots. The total capacity of 
the two Westman ore roasters is 20,000 tons per 
annum; one is open and the other is closed by 
Tholander’s apparatus for collecting waste gases. 
The blast-furnaces produce about 11,000 tons of pig 
iron yearly. Of course charcoal is used as fuel in 
these works, and the consumption is 150 bushels 
(2748 cubic inches) per ton of iron. This is by 
‘furnace measure,” and equals 175 bushels by 





train, and a wire mill—two hydraulic presses, 
steam and pneumatic hammers, &c. All this 
plant is collected beneath one large and well- 
constructed modern roof. There are the usual 
machine-shops, a large foundry, and other shops 
required for the maintenance of plant in a com- 
paratively isolated district. About 15,000 tons 
of rolled hammered or pressed articles are produced 
annually as finished products, and about 500 men are 
engaged at the Hofors works, exclusively of those 
employed by the company in their forests, &c. 
Motive power for the works is supplied both 
by steam and water, there being seven boilers, 
each of about 500 horse-power ; but it is the hy- 
draulic installation that is most interesting. Water 
was in old times the source of power for the 
Swedish iron works, and it was the numerous falls 
throughout the country which did almost as much 
towards establishing the industry as the bountiful 
supply of wood for fuel. At one time almost every 
waterfall in the mining districts had its own small 
iron worksas naturally as an English stream had its 
flour mill. The Hofors Company have command 
of a source of water power which is a considerable 
distance from the works, and the power is conveyed 
by electric transmission, or is directly applied as 
will appear later. There are a number of streams 
which flow out of the twolakes, Hinsen and Hyen, 
and these streams are collected in a reservoir at a 
convenient spot. From thence the water runs for 
a distance of 1263 ft. through an open channel 
which discharges at a dam from whence the stream 
is carried through a wooden pipe made of long 
staves hooped together with iron bands. It is this 
characteristic pipe line which is shown in our illus- 
tration, Fig. 2 on the present page, and it was here 
that those members of the Iron and Steel Institute 
who accompanied the exeursion alighted from the 
train to make their first acquaintance with these 
pleasant works. The wooden culvert is nearly 
2400 ft. long, and has a falling gradient of not quite 
1 in 24, the velocity of the water being about 2 ft. 
per second. The wooden pipe line discharges into 
a turbine house of modern and substantial construc- 
tion. Thereare six turbines, each having a directly 
sp en electric generator. Electricity is used for 
both lighting and power. For the former pur- 
pose the continuous-current three-wire system 
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is in use, there being two generators of 30 horse- 
power each, driven through belting from a 100 horse- 
power turbine, the pressure of current being 110 
volts. There is nothing calling for special mention in 
regard to the lighting installation. In the daytime 
some small motors, amounting to about 40 horse- 
power in all, are driven through the lighting circuits. 

The electric power plant has attracted a good 
deal of attention from engineers and others 
interested in the subject. The electrical apparatus 
was designed and manufactured by the Allmiéinna 
Svensk Elektriska Company, of Westeras, Sweden, 
the turbines being supplied by Messrs. Qvist and 
Gjers, of Arboga. This plant was the first laid down 
for driving rolling mills exclusively by electricity, 
and the motors, when made, were the largest of 
their type in the world. The turbines, as stated, 
are six in number. Two of these are of special 
design, each having two wheels on the same shaft, 
so that it is possible to obtain 300 horse-power with 
480 revolutions, or 200 horse-power with 320 re- 
volutions per minute. The other four turbines 
have only one wheel each. Two will give 300 
horse-power at 480 revolutions, one gives 150 horse- 
power at 515 revolutions, whilst the other exerts 40 
horse-power at 720 revolutions per minute. The 
three-phase method of working has been adopted, 
the Wenstrém system being used. The generators 
are directly coupled to the turbines, each of the 300 
horse-power wheels being connected to a four-pole 
three-phase machine working at a pressure of 900 
volts. The field magnets are stationary, and are of 
cast iron, and the revolving armature is of laminated 
iron. The armatures have a length of 950 milli- 
metres (37.4 in.) and a laminated length of 720 milli- 
metres (28.35 in.). The normal frequency is un- 
usually low, being 16 complete cycles per second. 
The energy needed for the excitation of each of these 
generators is 2.7 kilowatts, and the weight of one 
is about 19 tons. The 150 horse-power turbine is 
coupled to a three-phase generator giving current 
of 900 volts at a frequency of 60 cycles per second, 
and resembling the larger dynamos in design, 
excepting that it is a 14-pole machine. For 
the exciting current there are two continuous 
machines, both coupled to the shaft of the 40 horse- 
power turbine mentioned. These machines also 
provide current for a certain amount of lighting. 

For taking current from the power house to the 
works, three of the large generators are connected 
each to its own line, supported upon wooden poles, 
a fourth line being used as a stand-by. The 150 
horse-power generator has also its own line. The 
line is formed of nine copper wires of 9 millimetres 
(0.35 in.) diameter each, and three wires of 5} milli- 
metres (0.22 in.). The length of line is 2500 metres. 
For driving the rolling mills there are four in- 
ductive three-phase motors, with short-circuited 
armatures, each of 200 horse-power. One of these 
is for the medium train, two are for the wire mill, 
and the fourth for the light train. They have four 
poles, and run about 460 revolutions per minute. 
The diameter of the rotors is 894 millimetres 
(35.20 in.), and the length of the laminations 740 
millimetres (29.14 in.). There isa telephone between 
the works and the generating station, the starting of 
the motors being entirely effected from the latter. 
The generator and motor are always connected 
through the line, and when the excitation is put on 
the gates of the turbine are opened, the generator 
and motor being thus caused to start about the 
same time. In this way the motors exert their full 
load torque when starting without the use of re- 
sistance boxes. There are also 13 smaller motors 
which take the current supplied by the 150 horse- 
power generator, transformers being used in con- 
nection with some of the smaller engines. 

The installation at the time of our visit had been 
running for about two years, and had given perfect 
satisfaction to the company. Ina report on some 
tests of the plant made by a committee of experts, 
it was stated that after allowing for the energy 
absorbed in the field magnets of the generator, its 
rheostat, and exciter, there was obtained at normal 
speed of 480 revolutions of the generator, cor- 
responding to about 456 revolutions of the motor, 
an eflficiency of 75 per cent. At 520 revolutions of 
the generator, and 494 of the motor, the efficiency 
was 72 percent. The corresponding horse-power of 
the motors was 224 at 456 revolutions per minute, 
and 216 horse-power with 494 revolutions per minute. 

There isa further fall of water of 92 ft., and the 
head thus given is utilised for driving several other 
turbines which work direct the air-compressing 
cylinders for the blast-furnaces, and others for 


the Bessemer converters, as well as the machines 
which supply air for the open-hearth furnace, and 
other purposes. Other turbines actuate lifts and 
elevators, hydraulic pumps, &c. The total power 
obtained from this second fall amounts to about 
1100 horse-power. If to this power be added that 
due to the first fall of 100 ft. which actuates the 
turbines for the electric generators, it will be seen 
that the water power to Hofors is considerable, 
amounting in all to about 2900 horse-power. This, 
however, is not sufficient for the works, so that re- 
course has to be had to steam, which is generated 
in the seven boilers to which reference has been 
made. Three of these are fired by the waste heat 
of the heating furnaces. 

It is, however, the material produced rather than 
the manner of its production, which is the principal 
feature at these Swedish iron works, although the 
electrical hydraulic plant possesses considerable 
interest, and for that reason we have given it 
prominence. The use of exceptionally pure raw 
materials and the absence of coal in smelting 
enables the Swedish iron industry to hold its 
own even in the face of steel, or, to speak 
more definitely, ingot-iron competition. At one 
time Hofors, and other small iron works in the 
neighbourhood, received their ore exclusively from 
the Torsaker mines. As the demand increased, 
and operations extended, ore was also taken 
from Norberg and later from Bispberg and 
Wester Bergslagen. We have received analyses 
of seven iron ores used in these works, and ob- 
tained from as many different sources. In the 
first of these, having 64.26 per cent. of iron, the 
phosphorus is 0.002 per cent., and the sulphur 
0.028 per cent., and in no case is the phosphorus 
higher than 0.0045 per cent., but this is a rich ore, 
the iron being 70.70 per cent., whilst the sulphur 
is 0.006 per cent. In an analysis of the limestone 
used the phosphorus amounts to 0.002 per cent. 
Turning to analyses which we have before us of iron 
made, we find the following two for Bessemer pig : 


Bessemer Pig Iron. 
Per Cent. Per Cent. 
. 12 1.13 


Combined carbon 

Graphite . Se 2.99 3.23 
Manganese 3.06 2.98 
Silicon . 0.97 0.95 
Phosphorus oi 0.019 0.019 
Sulphur .. * ‘ trace trace 


For open-hearth pig iron we have, among others, 
the following five analyses, which may all be quoted 
as being typical : 

Open-Hearth Pig Iron. 




















Grey Grey Half rhe | oe 
ane Pig. | Pig. | White. | White. | White. 
|per cent|per cent|per cent|per cent! per cent 

Combined carbon .. | 0.26 0.60 3.12 400 4.08 
Graphite --| 8.94 8.57 1.07 0.05 0.13 
Manganese . | 0.68 0.47 0.59 0.36 0.28 
Silicon .. ws +-| 0.88 0.33 0.42 0.20 0.11 
Phosphorus .. -.| 0.20 0.018 | 0.017 | 0.016 | 0.016 
Sulphur . --| 0.004 0.002 | 0.002 | 0.004 | 0.003 





The general analyses of Bessemer metal produced 
at these works show carbon progressing from 0.10 
to 1.30, the phosphorus decreasing as the carbon 
increases from 0.028 to 0.020; manganese increases 
with the carbon from 0.16 to 0.40; and silicon also 











| | Elongation in Per- 
centage of Length. | 














Diameter | , Per- 
of Limit of | Breaking | __ __ |centage of 
Speci- Elasticity.) Strain. | Con- 
mens. | Specimens/Specimens’ traction. 
100 Milli- | 200 Milli- 
| metres. metres. | 
Rolled Bessemer Steel. 
in. | tons per | tons per | per cent. | per cent. | per cent. 
| eq. in. sq. in. | 
0.64 | 18.14 23.34 40.2 30.5 74.2 
0.63 16.30 31.30 30.8 23.9 5L.9 
0.63 21.17 45.14 15.0 13.3 167 
0.63 27.62 61.40 6.8 66 6.8 
0.62 | 35.25 67.03 | 4.9 4.0 5.6 
Rolled Siemens-Martin Steel. 
0.63 | 12.25 21.27 38.8 28.9 76.5 
0.63 15.49 30.67 32.5 24.6 51.8 
0.63 19.75 43.24 | 17.3 14.6 23 8 
0.63 25 97 67.78 | 15 9.4 16.8 
0.63 | 27.17 53.84 19 1.8 25 
0.63 30.7 | 65.78 | 7.9 7.5 8.0 





increases with the carbon from 0.008 to 0.048. 


With open-hearth metal made at Hofors the 
analyses show carbon through the same range, 
namely, 0.10 to 1.30 manganese from 0.30 to 0.50, 
silicon from 0.005 to 0.080, phosphorus from 0.015 
to 0.024, and sulphur from 0.010 to a trace. 
Turning to physical tests of the finished metal, 


a somewhat embarassing task to select those most 
typical. For rolled Bessemer steel there are 
various grades through a range of tensile strength 
progressing from 36.78 kilogrammes per square 
millimetre (23} tons per square inch) to 105.66 
kilogrammes per square millimetre (67 tons per 
square inch). The specimens were about 16 
millimetres (0.63 in.) in diameter and each 100 
millimetres (3.94 in.), or 200 millimetres long. 
For convenience of reference we annex in the pre- 
ceding column a Table which includes a few Tepre- 
sentative tests. In the original the results are 
given in metric figures, and we have converted 
them into the nearest fractions of British standard 
measurements. 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XXXYV. 


Tue Sip AND BripGE-BuiILpina 
DEPARTMENT — (continued). 


Fic. 311, on the following page, shows the 
arrangement of the bridge and shipbuilding yard of 
Messrs. Schneider and Co., at Chalon-sur-Sadne, 
The following list explains the letters of reference : 
Plate stores. 

Galvanising shops. 

Joiners’ shop. 

Offices, &c. 

Smiths’ shop. 

Stores. 

Moulding room. 
Machine-tool shop. 
Boat-building slips. 

Bridge erection yard. 
Tender construction shop. 
Store for plates, sections, &c. 
. Shed for planing cylinders. 
Wood stores. 

. Dépét for finished material awaiting transport. 

Planishing Shop.—This is a very light iron 
building ; it is provided with a set of rolls for 
planishing plates from 3 to 30 millimetres (} in. to 
1,5; in.) thick, and another set for sheets 3 milli- 
metre to 2 millimetres (.0098 in. to .0787 in.) 
thick. There are also 10 slabs for finishing off the 
sheets and plates. The thicker steel plates are 
straightened in the rolls only, as the specifications 
do not allow using the hammer for planishing. 
Thin sheets only, and especially galvanised sheets 
for the Navy, are finished on the slabs. A series 
of rollers extending fora length of 25 metres (82 ft.) 
serve to carry the plates from the dépdt to the 
machine tools. On leaving the planishing rolls, 
the plates are put on the slabs to ascertain that 
they are quite flat. All the transmission is under- 
ground, thus leaving the rolls quite free of access. 

Besides being planished horizontally in the rolls, 
wide plates are straightened on edge under a 
powerful press ; this does away with the costly work 
of planing the edges and has the advantage of 
leaving the webs of built-up girders rather over size; 
they are made flush when the angles are riveted 
on, thus insuring a perfect bearing. 

Sections are straightened by means of hand 
screw-presses, which are also used for cold-bending 
the medium-sized sections and light ship frames. 
The shop containing the presses is in communica- 
tion with the tracing room. 

Moulding Room.—This is an iron building, fitted 
with tracks on which travel two 1}-ton overhead 
cranes which traverse the whole of the shop length. 
Owing to its large dimensions, 95 by 16 metres 
(311 ft. by 52 ft.), full-size re 0 can be laid out 
for bridge work, iron work for buildings, and for the 
longitudinal moulds of boats. ; 

There are in France two methods of laying out 
iron bridge, and other construction, work. The 
first consists in tracing separately from complete 
drawings, the pieces that are used as patterns, and 
in then making iron templates. By the second me- 
thod, all the similar pieces are traced in the room, 
on a full-sized model of the piece. This second 
method requires a little more labour than the first, 
but as it gives more accurate results, it is the only 
one followed at the Chalon Works. To facilitate 
the handling of the pieces received from the planish- 
ing shop, a track runs in the tracing-room. The 
overhead travelling cranes unload the cars and dis- 
tribute the pieces according to the tracing work in 
progress. In laying out ships’ hulls the methods 
currently in use are followed. The transverse 
mould which serves during the whole of the con- 
struction to determine the form of the ship and the 
frames, is kept on movable iron floors, formed of 
stiff panels fitted together in numbers which vary 
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Punching and Boring Shop.—On leaving the 
mould-room, the templates are sent direct to the 
punching machines, the plates to be reproduced 
being brought out of store. Those sections form- 
ng types of which many copies are required, are 
first sent to the reproducing shop which adjoins the 
moulding-room, and then to the punching machines, 
when all the centres have been marked. Two 
horizontal punching machines serve for making the 
holes in curved frames ; this saves having recourse 
to drilling, which is costly, and does away with the 
inconvenient pits near the machine, which would 
otherwise be necessary. 

Mild steel being now generally in use, it is 
necessary to bore out the holes after punching to 
prevent damage and possible fracture of the steel. 
The plates are either bored out separately or 
several are placed together. The holes are enlarged 
by the drilling machines in the shops, or with 
small compressed-air drills when the work is in 
course of erection. A 50 horse-power air-compress- 
ing engine supplies the necessary motive power, 
through underground mains to a series of portable 
boring, chipping, and riveting machines. 

Boring-out and counter-sinking holes in large 
and heavy plates for marine purposes, is done by 
means of three suspended radial drilling machines, 
arranged so as to work at a height of 20in. from 
the floor level. These machines can drill plates 
3.200 by 1.500 metres (10 ft. 6in. by 4 ft. 11 in.) 
without being shifted. A series of carrying rollers, 
arranged at the height of the trucks and of the 
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these were also built by Messrs. Schneider and Co. 
at Creusot. These two sets of boilers are arranged 
so as to work together or separately. The boilers 
also supply steam to the steam hammers in the 
forges. 

The machines which absorb the most power are 
grouped on the main transmission near the engine ; 
among them are the hydraulic accumulator pumps 
which supply power for the riveting machines, and 
for all the chasing work ; the rolls for the shaping 
of plates and the manufacture of knee plates for 
the larger ships’ frames. This machine can take 
plates 5.600 metres (18 ft. 44 in.) long, and 28 to 
30 millimetres (14 in. to 1,3; in.) thick. . 

Smiths’ Shop.—This shop is fitted with three 
double-acting steam hammers of 30, 10, and 8 cwt. 
respectively. They are used for the forging of 
stems, stern-posts, rudder-frames, &c., when these 
pieces do not exceed 30 cwt.; for stanchions, 
pillars, railings; for all the forged pieces for 
bridges, locomotive tenders, &c. ‘lhis shop is in 
communication with the repairing shop for the tools 
and the fitting shop for forged work. The smiths 
who shape the angles have a separate forge near 
the machine-tool shop. 

Ship Yard.—The shipbuilding part of the depart- 
ment is well equipped, and work is carried out on 
the most modern method ; the operations are con- 
fined to torpedo-boats and other vessels of moderate 
tonnage. The workmen are divided into two classes, 
one for working up sheets for torpedo-boats, 


launches, yachts, small tugs, &c.; and the other 
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machines, allow the latter to be supplied with 
plates with little trouble. 

Riveting.—As a rule, specifications prescribe now 
only mechanical riveting. Two methods are in use 
at Chalon—hydraulic and pneumatic riveting. 

The hydraulic riveting machines are placed in 
the machine-tool shop, and are used more especially 
for all light work ; the pieces to be riveted are held 
together by bolts, and are brought on trucks under 
the machines which are suspended from pivoting 
cranes, 

The pneumatic machines, on the contrary, are 
fixtures, being placed on the ground upon masonry 
foundations, underneath overhead travelling cranes 
which run over a space 25 to 30 metres (82 ft. to 
98 ft.) in length ; the riveting machines are served 
in front and at the back by trucks. This plant is 
in the centre of the erecting yard, and is used for 
riveting heavy and cumbersome pieces, such as 
parts of large bridge beams. 

_When the riveting processes, are completed, the 
pleces are sent direct to the painting shed, where 
they are painted, marked, -weighed, and delivered. 

ading and unloading is done by means of three 
steam cranes, two of 10 tons and one of 4 tons. 

hese cranes are specially arranged for rapidly 
shifting the load ; they are fitted with buffers, and 
act_as locomotives for hauling wagons. 

Machine-Tool Shop.—The- machine-tool shop 
contains punches, shears, planes, drills, boring 
machines, &c.; it measures 160 metres by 45 metres 
(525 ft. by 147 ft.). The shop is driven by a 200 

°rse-power Corliss engine, built by Messrs. 
Schneider and Co, A high-speed 150 horse-power 
engine is being put down to drive the dynamos for 

ghting and the transmission of power ; this second 
engine will serve as a reserve in case of repairs to 
the Corliss engine. 

pena is generated in two sets of boilers; one 
*et comprising four tubular boilers with inside fire- 

x, and the other three water-tube boilers of 100 
Square metres (1076.43 square feet) heating surface ; 


wt iti iin 
pee i om . 








ea (Sn 


boats, and smaller tugboats previously fitted up 
with their boilers and engines. At the end of the 
slip the depth of water at low-water mark is 
3 metres (9 ft. 10 in.). The boats are con- 
structed on an iron cradle which rests on the slip 
through the interposition of oak timbers. A four- 
drum steam winch forms part of the launching 
installation ; two of the steel cables worked by the 
winch serve to hold back the cradle carrying the 
boat previous to its reaching the water, while the two 
other cables are used to haul it in the river, when 
the resistance of the water, and the friction of the 
timbers—these are not coated with tallow—are 
higher than the accelerated force of gravity. 

The iron cradle serves also to pick up in the 
river, and to haul up the slip, the tugboats which 
are sent to the Chalon yard for repairs. 

The putting on board and erecting of machinery 
and boilers for the larger boats, are effected by 
the 10-ton cranes, which run on the wharf; for 
loads above 6 or 7 tons the 30-ton shears shown on 
the view are used. , 

Galvanising Plant.—Galvanising is one of the 
special industries carried on in the Chalon works. 
The first plant was put down in 1877, when the 
French Navy commenced the use of galvanised 
sheets and sections in the construction of hulls. In 
the beginning the plant was used exclusively for 
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for plate working for tugboats, dredgers, floating 
gates, &c. Messrs. Schneider and Co. have gained 
a well-deserved reputation for the manner in which 
their ship work is finished. 

All frames for light craft are bent cold in 
the screw presses already referred to; those 
for large boats are formed on slabs by means of 
clamps which insure the accuracy of the shapes. 
The bars are heated on open fires provided with 
several tuyeres which permit of heating them over 
a length of 1 metre at a time. When there are 
series of similar pieces to be worked, they are 
heated in a furnace 10 metres (33 ft.) long. Thin 
sheets are shaped cold either under small rolls or by 
wood templates ; thicker plates are shaped under the 
heavy set of rolls already mentioned, the plates 
being slightly heated previously. Stem and stern 
plates alone are worked up in a bed of clay after 
having been heated in a furnace, as they have to 
undergo more elaborate processes of shaping. The 
building slips, which have hitherto been uncovered, 
are now being roofed over by a light-framed shed, 
so that the work may be carried on in all 
weathers. 

Lauwnching.—The small depth of the Sadne not 
allowing the usual way of launching, inclined planes 
have been designed for launching the hulls side- 
ways. Two sets of slides have been laid down, 
with an incline of 12 in 100, and two berths have 
been dredged out of the bottom of the river for this 
purpose. The large hulls, which are fitted with 
their boilers and engines when afloat, are launched 
over one of these berths, where the depth of water 
at the end of the slip, and at low water is only 
1.80 to 2 metres (5 ft. 11 in. to 6ft. 7in.) This 
depth is sufficient, the hulls are allowed to slide 
direct on the slip and are held, while the blocks are 
being knocked out, by cables which are cut when 
everything is ready for the launching. The speed 
of the hull on reaching the water is from 6 to 8 
metres (19 ft. to 26 ft.) per second, 

The second slip is used for launching torpedo- 
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galvanising marine work, but subsequently it was 
increased for treating merchant sheets and all kinds 
of iron and steel work such as lightning conductors, 
baths, pans, sugar moulds, &c. 

The plant has been entirely remodelled recently, 
and consists of ten pickling tanks containing muri- 
atic acid at 10 deg. Beaumé, and one reviving tank, 
for the preparation of black sheets. As the pickling 
takes from 2 to 24 hours, a large stock of pickled 
sheets Js always prepared in advance. Before gal- 
vanising, the pickled sheets are steeped in a re- 
viving bath containing a weak solution of acid ; 
they are then dried in three return-flame stoves. 
This process, though more costly, gives much better 
products than the drying by sal-ammoniac. 

There are three galvanising baths constantly in 
work ; their dimensions are the following : 











| Total 
_ Length. Width, Height. | Annual 
| Output. 
° tons 
No. 1 7.500 m. -650 m. 1.500 m. 2800 
(24 ft. 7 in.) (2 ft. 2in.) | (4 ft. 11 in.) 
ot 5.000 m. -650 m. 1.500 m. 2400 
(16 ft. 5 in.) (2 ft. 2in.) | (4 ft. 11 in.) 
» 8 2.703 m. | -000 m. 1.700 m. 2500 
(8ft.1lin.) | (3ft.3in.) | (5 ft. 7 in.) 
| | | 


The capacity of the plant is therefore of 7000 to 
8000 tons per year. This total is, however, not 
always reached, owing to irregularity of orders, of 
delivery of black sheets, &c. 

The baths, Nos. 1 and 2, serve more especially 
for galvanising material for the construction of 
boats, while No. 3 is used for galvanising mer- 
chant sheets and the various manufactured articles 
mentioned above. The old plant contained a bath 
10 metres (32 ft.) long for galvanising long sec- 
tions, but it was done away with as too costly, and 
the long sections are now galvanised in two opera- 
tions in the No. 1 bath. Various mechanical de- 
vices for galvanising were designed and applied at 
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the Chalon Works some time ago ; they gave more 
or less economical results, but to the detriment of 
the quality, adherency of the zinc, and appearance 
of the sheets. Messrs. Schneider and Co. preferred, 
consequently, to make asacrifice in this respect and 
to keep to their process of drying the sheets, which 
they plunge afterwards slowly in the bath, using 
for this purpose a special device which holds three 
to six sheets at a time, according to their weight. 








THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 
(From ovr New YorK CoRRESPONDENT.) 
(Continued from page 420.) 
EXPERIMENTS ON THE FLow or WATER. 
THE first paper considered was entitled ‘‘Experi- 
ments on the Flow of Water in the 6-Ft. Steel and | 


| Wood Pipe Line of the Pioneer Electric Power 


Company, at Ogden, Utah,” by Charles D. Marx, 
Charles B. Wing, and L. M. Hoskins. These Sh 
periments were made in August, 1897. 4 
authors stated, as the main dam was not comer ’ 
it was not possible to extend the experiments : 
the velocities of flow corresponding to the fu 

carrying capacity of the conduit. - 

i ject of the experiments was to determin 
the relation Siemens the sale of discharge of the pipe 
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and the loss of head between certain definite points. To 
accomplish this it was necessary to measure simultaneously 
the pressure at each end of the length of pipe under 
experiment, and the rate of discharge. 

As asecondary object, observations were taken on the 
loss of head in the Venturi meters, with different veloci- 
ties of flow. 

A consideration of the probable range of the losses of 
head to be measured made it evident that a far greater 
degree of precision was required in the pressure measure- 
ments than could be attained with any pressure gauge of 
the Bourdon type. It seemed reasonably certain that the 
Lest results attainable with such a gauge would be un- 
reliable by at least as much as 1 lb. per square inch (equi- 
valent to a water column of 2.3 ft.) ; more probably the 
errors would be two or three times that amount, or even 
greater. Such a degree of uncertainty would render the 
results wholly valueless. It was, therefore, decided to 
use mercury gauges, and the form used was the ordinary 
open manometer, and a correction was made for tempe- 
rature. 

The main pipe was 72 in. in diameter, and near the 
power house is divided into two branches 54 in. each in 
diameter. ‘I'o each of these branch pipes was attached a 
Venturi meter with an automatic register, and to each 
meter was attached a mercury gauge which showed at 
every instant the difference between the pressures exist- 
ing at the throat and the up-stream section of the Ven- 
turi, thus indicating the rate of discharge instantaneously. 


The paper then gave at considerable length the 
method of observation, and the reduction of the 
data, and was thoroughly illustrated with details 
of the apparatus. ‘The following conclusions to 
be drawn from the foregoing discussion may be 
summarised as follow : 


1. When the pressure in the given cross-section of the 
Pipe everywhere exceeds that of the atmosphere, an open 
piezometer will stand at the same height at whatever 
point of the cross-section it be attached, and whether it 
communicates with the pipe at one point or at several. 

2. Ifa “‘vacuum” piezometer be used, the pressure at 
the point of attachment being less than that of the atmo- 
sphere, the pressure at any level in the pipe can 
inferred if the water surfaces in both branches of the 
piezometer are known. The pressure within the main 
Pipe, at all points on a level with the surface of the 
column in the branch of the piezometer tube adjacent.to 
the pipe, has “‘ negative” value measured by the height 
of the column in the other branch above the open 
reservoir. 

3. In case of a vacuum piezometer connected with the 
Pipe at more than one point in the same cross-section, 
ao will stand at the same level in all the connecting 


4. In case of a vacuum piezometer, if air be freely 
admitted to the tube before the observation, the pressure 
within the main pipe remaining constant, water will rise 
~ the regen 3 tubes, whether one or several, to the 
ag of the highest point of communication with the 
a he authors have not been able to subject these con- 
sivsions to the test of experiment. They are, however, 
Heonlormity with the results noticed and discussed by 

erschel. For measuring pressures in the throat of a 
cern, moter he employed a vacuum piezometer com- 
bra ns With the throat at several points, the several 

ranch tubes being furnished with valves, so that com- 
opened through any one or more of 


munication could 
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them at pleasure. From the working of the piezometer 
with different combinations of tubes open, Herschel con- 
cludes that: ‘‘The Venturi must, in all cases, be pierced 
for connection with the air chamber vertically at its 
crown, and may be pierced radially at as many addi- 
tional points as we please, without affecting the reading 
of the standard crown orifice.” 

The foregoing theory suggests no reason for the con- 
clusion that the pipe must be pierced at the highest 
Point of the cross-section ; but Herschel’s conclusion is 
otherwise in strict oe with the principles reached 
above, and summarised in the paragraphs numbered (3) 
and (4). These a are not fully tested by the ex- 
periments recorded, since in every case bearing upon the 
point under discussion one of the open passages was the 
one at the top of the cross-section. 

For the case of pressures greater than atmospheric, 
Herschel’s experiments of October, 1887, furnish several 
instances in conformity with the conclusion above drawn 
and stated in par. p (1). This is, in fact, the conclu- 
sion reached by Herschel. In the experiments of the 
authors at Ogden no pressures less than atmospheric had 
to be measured. 

The foregoing discussion has not referred to the effect 
of air carried by the water and collecting in the piezo- 
meter tube. Attachment of the piezometer at the top of 
the pipe probably gives greater liability to trouble from 
this source than attachment at a lower point; but in all 
cases means must be provided for getting rid of whatever 
air may collect. 

In the discussion which followed, some doubt 
was expressed as to the accuracy of the results. 
One excellent authority thought these experiments 
on the Venturi meter extremely valuable, and stated 
that the loss of head is less with this meter than 
with any other, but increases as the square of the 
velocity. 

Excursions. 

That afternoon the party went by the electric 
cars to the water works pumping station. 

To reach this they passed through one of the 


be | finest avenues of the city, and the beautiful resi- 


dences were the source of much admiration, as well 
as the fine roadways. The architecture of Detroit 
is of a varied and refined character, and is in 
marked contrast to that of many Western cities. 
In Chicago, for instance, some worthy but mis- 
guided architect awakening from a nightmare, 
in which the French Revolution must have been 
a prominent feature, perpetrated a model of the 
Bastile as a dwelling house, and the microbe 
thrived and spread like a Canada thistle or a 
yellow fever germ. Promptly everyone who could 
afford it or raise the money by some means, re- 
a this dreadful monstrosity at intervals along 
ichigan Avenue, till it resembled a series of 
prisons; and some builders, in order to emphasise 
the evil, have even put up iron gratings in front of 
their windows and doors. There is nothing of 
this in Detroit. Great taste and beauty of 
design are the rule, and it is doubtful if a 
finer street than Jefferson Avenue can be found. 
Detroit is a paradise for bicycles, and your 
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correspondent having been properly advised, took 
along his wheel, and was thus enabled to see con- 
siderable of this beautiful city. A grand boulevard 
extends around the city for many miles, bordered 
with fine trees, and the roadway as smooth and 
level as a floor. 

In the evening the Engineers were tendered an 
excursion by moonlight on the Detroit River and 
St. Clair Lake. A band was in attendance, and 
dancing came in most naturally. 

The next morning the session commenced with 
a paper entitled ‘‘The Determination of the Safe 
Working Stress for Railway Bridges of Wrought 
Tron and Steel,” by E. Herbert Stone. The paper 
naturally was of a high mathematical character, 
illustrated by diagrams and accompanied by many 
Tables. The subject was not discussed, and the 
following paper was on ‘‘ Marine Woodborers,” by 
Charles H. Snow. 


Marine WoopsBorers. 


This was an interesting paper and showed much 
careful study. The author described the various 
kinds of Teredo existing in the United States—seven 
in all—and showed photographs of them and their 
work, mostly in the natural size. Their method of 
operation was carefully explained, but the part most 
interesting to the engineer was the mode of pro- 
tection against their ravages. A few of the most im- 
portant points are here given. 


Many of the protective methods may be A poe under 
the head of external acne one advantage of which is 
that the treatment may be limited to that portion of the 
wood which is on. je to attack, while those parts which 
are below the mud line or above high water need not be 
considered. This is not thecase where internal treatment 


is used. 

(2) The bark is sometimes left upon the wood, and, as 
long as it remains intact, protects it from the teredo. 
This is explained by the reluctance of the teredo to cross 
seams. The bark is soon loosened and removed by the 
waves, however, and the wood is then exposed. It is 
doubtful whether bark serves as a protection against the 
limnoria and chelura. 

(b) Thin plank, joined closely upon the surface of the 
wood, will preserve it from the teredo during the existence 
of the plank, but affords no protection from limnoria or 
chelura, for the plank is soon honeycombed or loosened 
and the interior woodwork is then exposed to attack. 

(c) Metallic sheathings, such as copper and zine, have 
been successfully used in many p) and the former 
has proved to be one of the most valuable methods of pro- 
tection when placed upon piles, so that when they are 
driven home the metal extends below the mud line and 
up to or above high-water mark. It is used upon the 
bottoms of wooden vessels and is much superior to zinc, 
which is quickly acted upon by the salt water. Metallic 
coatings are expensive, but are very effective, however, 
in protecting against all forms of marine borers. Surfaces 
sometimes me coated with barnacles and similar 
animals which afford further protection to the wood. 

(d) Teredo or ‘“‘ worm” nails have been extensively 
used, and are said to have originated with the Romans. 
They have short spikes and large flat and sometimes 
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square heads. They resemble ordinary carpet or up- 
holsterers’ tacks, and are driven close together. Accord- 
ing to the specifications adopted by the Dutch Waterataat, 
the nails must be well forged and not brittle. The dia- 
meter of the head must be 3 centimetres, and the length 
of the tack 4 centimetres. One kilogramme is to contain 
from 30 to 34 nails. An interesting series of experiments 
with teredo nails has been conducted by the New York 
Department cf Docks. Teredo nails are apt to rust, and 
thus cause failure. It was once held that the iron rust 
impregnation assisted in repelling the teredo, but this 
appears to have more foundation of truth as regards the 
limnora. 

(ec) Paints, verdigris, paraffin, tar, asphalt, and other 
mixtures have been used as protectives, but it is usually 
difficult to retain such coatings in position. Mixtures 
which withstand the softening effect of sea water are likely 
to be removed by erosion, and surfaces should be inspected 
at least once a year. 

(f) Attempts have been made to combine paint mixtures 
with some fabric such as burlap or wire netting. Asphalt 
and net have not proved successful on the Pacific Coast, 
but a combination of paraffin paint and burlap used 
there has attracted attention. After removing the bark 
the surface of the pile is covered with a prepared com- 
pound, some of the ingredients of which are paraffin, 
powdered limestone, and kaolin. The pile is then 
wrapped in jute burlap, and another, application of the 
compound is made. Wooden battens are then nailed 
along the surface, which receives a final coat of the paint. 
Piles thus protected have been in use for 10 years on the 
Pacific Coast by the California State Board of Harbour 
Commissioners, by the Northern Pacific, Great Northern, 
and other railways, and are said to have been successful. 
The coating protects the piles from the teredo, limnoria, 
and similar animals, but its duration is not known. 

(g) Piles are sometimes covered with Portland cement 
mortar. The bark is first removed, and the wood cleared 
of knots and similar projections. The pile is then driven 
to its final position. The mortar is applied in several 
ways. A jacket of ordinary sewer pipes extending from 
the mud line to high-water mark is sometimes pla 
around the pile, and the space thus enclosed filled with 
hydraulic cement. Piles thus protected have been put in 

»sition and observed by the Californian Harbour Board. 
"he coatings were soon found to have cracked, probably 
because they were too stiff. An iron shell or mould 
made in two pieces, bolted together tightly around the 
pile, has sometimes been used. The intervening space is 
filled with cement, and the mould removed as soon as the 
cement has become hard. The Louisville and Nashville 
Railroad treated 4000 piles in this way, at an average cost 
of 1.25 per foot of length. The cost of repairs for the first 
seven years was comparatively small. The concrete be- 
came coated with oysters and barnacles and was thus 
further strengthened. The advantage of such a treat- 
ment is that it can be applied after the piles have been 
driven. Teredos or limnoria may unexpectedly attack 
the wood, and any specimens which have gained entrance 
can be killed and others repelled by this method. The 
cost is not as great as might appear, since the entire 
length of the pile is not covered. 

(kh) The use of sand has been found to be both effective 
and low-priced. Cylinders of earthenware pipes join 
together by a special cement, are lowered over the pile 
and pushed into the bottom. The space between the cy- 
linder and the pile is filled with sand. Any fracture or 
leakage is made evident at the top and can at once be 
made good. This method was suggested by the Louis- 
ville and Nashville Railroad, and is considered to be an 
improvement on their former method of protection by 
means of cement, while the cost, about 70 cents per cent., 
is much lower. The method is said to insure greater elas- 
ticity and better protection at the bottom. Piles treated 
in this way on the New Orleans and Mobile Division are 
apparently as sound as when driven 20 years ago. In 
some cases their tops were not covered with pitch when 
they were sawn off, and the heart wood of a few of these 
specimens has decayed. The outer sapwood still remains 
sound. 

(i) External protection is sometimes afforded naturally. 
The surface of the wood may become covered with 
barnacles, mussels, oysters, or similar animals, and is 
therefore protected from attack. Sea thorns sometimes 
multiply to such an extent that the entire surface is 
covered by their discs, which afford a very effective pro- 
tection. 

A Dutch Commission, after six consecutive years of in- 
vestigation, reported that coatings applied to the surface 
of wood seemed insufficient ; that such coatings are likely 
to be injured by mechanical means; that chemical 
changes are to be looked for; and that it is difficult to 
obtain a covering which will continue in close contact 
with the wood. 

The subject of external coatings may be thus sum- 
marised: Protection may be afforded as lene as the coat- 
ing remains intact, but this is difficult to accomplish. 

Many substances, such as water glass, the salts of mer- 
cury and of iron, have been suggested as substitutes for 
coal-tar cresote, but none of these can compare with it, 
and therefore deserve no further notice. 

Creosote supplies the best means for repelling the 
attacks of the teredo, limnoria, and other sea animals, and 
also the termite and other land woodborers. The sub- 
ject of creosoting divides itself into three parts: the 
creosote, the method, and the wood. 

Creosote is a substance which is contained in the second 
distillation of coal tar. The first distillation consists of 
light oils, the second creosote, and the third pitch. Tars 
differ greatly in their chemical constituents, and in their 
products of distillation. The word cresote, therefore, has 
not an absolutely exact definition. The substance has no 


of which constantly differ. It is essential that creosote 
should be heavier than water, as light creosotes have 
never been satisfactory, and most of the failures attributed 
to creosote have really been due to the use of such oils. 

Creosote is expected to act in two ways. It introduces 
antiseptics into the wood ; it also fills the pores with 
thick, gummy insoluble oils and naphthaline. Therefore, 
a second distillate of coal tar, which contains antiseptics 
and gummy substances in sufficient quantity and of satis- 
factory quality, should be selected. It should contain 
over 40 per cent. of naphthaline, and as little pitch as 

ible. It may contain as much carbolic acid as is 
ikely to be present in this distillate, which will not be over 
4or5 percent. No substances likely to accompany the 
minimum of 40 per cent. of naphthaline will be injurious, 
because many of them may be regarded simply as vehicles. 
Heavy oil of creosote is heavier than water, and is suffi- 
ciently insoluble to remain in the wood for along time. 
Creosote weighs from 8 lb. to 9 lb. to the gallon. The 
United States cannot meet the demand for dead oil of 
coal tar, and, therefore, a large quantity is derived from 
England. The so-called ‘‘ London oil” is very thick and 
heavy. Itis thought to be one of the best grades of 
creosote for marine work. ' 

The method by which creosote is introduced into the 
wood is most important, but any method which will in- 
sure a thorough impregnation will be satisfactory. The 
wood is first heated in a vacuum to remove the moisture. 
The heat is so manipulated as to vaporise the sap and 
coagulate the albumens of the wood. Heated creosote is 
then introduced, and the condensation of the vapour in the 
wood causes a vacuum which, assisted by pressure, draws 
in the creosote. A gauge outside of the tank indicates 
the subsidence of the creosote as it es into the wood. 
The process is stopped as soon as the specified quantity 
of creosote, usually from 10 lb. to 16 Ib. per cubic foot of 
wood, has been forced in. 

The selection of the wood which is to receive the creosote 
is important. Some woods are often more porou3 than 
others, and one which will permit the free entrance of 
creosote is better than one which is hard or otherwise 
durable. It should be of such a nature that it will pro- 
tect the creosote after impregnation. Creosote has 
occasionally failed because it has not been used in con- 
nection with wood of the proper quality. The Georgia 

ine and the Loblolly pine are the best for this purpose, 

reen woods are sometimes preferred to those which have 
been seasoned, because the condensation of the vaporised 
sap assists in more thoroughly impregnating the wood. 

In the discussion, the prevailing opinion favoured 
creosoting, although it had not always proved satis- 
factory, owing to the fact that the oil tends to pene- 
trate the softer parts of the wood ; but it seemed to 
the writer this was only an argument in favour of 
having the creosote more thoroughly applied, as it 
certainly can be made, with care, to thoroughly per- 
meate the wood. In fact, he has personally wit- 
nessed such an application. 


DREDGING ON THE MISSISSIPPI. 


The next paper was by Mr. J. A. Ockerson, and 
was entitled, ‘‘ Dredges and Dredging on the Mis- 
sissippi River.” The 2000 miles used for navigation 
the author divided into four reaches—712 miles, 210 
miles, 750 miles, and 310 miles—and the paper 
described the various operations on each of these, 
giving an account of the difficulties encountered, 
and the various methods of solution. Maps were 
shown, and an elaborate description of the special 
machinery on the boats, as well as of the boats 
themselves. The paper was fully illustrated by 
drawings, and forms a most valuable addition to 
engineering literature, and covered about 100 
octavo pages. There was not much discussion of 
the paper, since it bore on a special subject. 





Tue Reservoir SysteM OF THE GREAT LAKES. 


The next paper was called ‘‘The Reservoir 
System of the Great Lakes of the St. Lawrence 
Basin,” by Captain H. M. Chittenden. This paper 
was valuable on account of the carefully-compiled 
data as to the action of these great lakes at various 
times, but it appeared to reach the conclusion that 
nothing could be done to improve their condition. 
Some of the members differed from the author, but 
it did not appear that they had any well-defined 
plan to submit, and in default of this, it seems 
highly probable that our Government will confine 
its operations to improving the outlets and inlets, 
leaving Nature to attend to the lakes in general in 
the thoroughly satisfactory manner she has for so 
many thousand years. 

The next subject of discussion was the place 
of holding the next Convention, and surely this 
Society can do a great deal in the line of improve- 
ment as to the time of meeting. For some reason 
best known to some previous Board of Direction, 
the hottest season of the year is selected for such 
assembling, and the present was no exception 
to the rule, although Detroit is a comparatively 
cool city. Previous Boards of Direction have been 
known to ask by letter the views of members, and 





chemical symbol, as it applies to a fluid the constituents 


then quietly to ignore them. The writer recalls 





one time in particular when San Francisco was in- 
dicated, and the Board did not even meet them 
half-way, but held the meeting in Pittsburg. The 
useless office of auditor was then abolished by vote, 
and the never-ending question whether the Society 
should appoint committees to investigate various 
subjects of engineering interest, such as rail joints, 
paints and painting, &c. 

Various opinions were expressed, some thinking 
this rather private work and not in the scope of a 
society, but the general sentiment carried it. As 
means of placing valuable and reliable information 
before its members, there certainly can be no better 
method than this, and to many members remote to 
New York, this probably represents a large part of 
the return they receive for their annual subscrip. 
tion. These reports ought, however, to be much 
more promptly made, and with that view the 
members of such committees ought to be more care- 
fully chosen, so as to get such as can be readily 
assembled, and who will really do some work, and 
not accept the office merely as a tribute to their 
fame. 

That afternoon, at 2.40, various excursions were 
undertaken, and one of the most beautiful was 
to Belle Isle, which is really a part of the city. 

This island contains about 700 acres, and has 
been tastefully laid out into walks and drives by 
that celebrated landscape engineer, Frederick Law 
Olmsted, who loved the beautiful in Nature to such 
an extent that he even thought beauty. About 
1,300,000 dols. have been expended here by the 
city, and the bridge which connects it to the main- 
land was built in 1889, at an expense of 
315,000 dols. It is the great pleasure ground of 
Detroit, has free bathing houses, which will accom- 
modate hundreds, and by the shallowness of the 
water all danger is avoided. Elk deer and other 
wild animals are here in enclosures, while the trees 
are filled with squirrels. There are swings and all 
the accessories of recreation grounds in abundance, 
as well as boats to be let for a low price. 

A view of the skating pavilion is given in Fig. 11, 
and in winter this place is thronged. The daily 
estimate of visitors during the summer is put at 
100,000. The Detroit Boat Club has a fine house 
at this park, and a view of it is given in Fig. 12. It is 
built on piles, and is very similar in appearance to 
the club houses on the ‘‘ flats” which will be de- 
scribed hereafter in the final excursion of this meet- 
ing, which was taken to the St. Clair Tunnel; but 
previous to this trip, visits were made by the 
members to various manufactories. 


(To be continued.) 





THE BRITISH ASSOCIATION. 
(Continued from page 417.) 
THe PuysicaAL AND CHEMICAL SECTIONS. 

Tue Bristol Meeting of the British Association has 
certainly been important and successful, so far as 
the sections with which we have now to deal—Sec- 
tion A, Mathematical and Physical Science, and 
Section B, Chemistry—are concerned. The Inter- 
national Magnetic Conference met simultaneously 
with the British Association, and discussed 27 
papers. Section A dealt with 62, B with 35 
papers ; to wind up on Tuesday, B disposed of 14 
papers on that day. In this list the papers of the 
joint discussions are counted once only, of course. 
Section A is decidedly over-burdened, and had, as 
usual, to subdivide into a mathematical and a 
meteorological department on Saturday, when most 
sections take a holiday. The question of perma- 
nently subdividing A came up again. We think 
that the division would not be beneficial to the 
common interest, even if the suggestion which - 
finds most favour—that an electrical section should 
be created, were to be accepted. It would lead to 
a depopulation of A and G, and to great waste of 
time. Sections A and B were very comfortably 
established in the University College and in the ad- 
joining museum, the Magnetic Conference likewise. 
Section G was housed at the bottom of the steep 
hill of Park-street. No doubt the local secretaries 
and treasurer, Mr..Arrowsmith, Mr. A. Lee, J.P., 
and Dr. Rogers—to them we may join the name of 
Mr. Holman, president of the Bristol Chamber of 
Commerce, who became universally popular—had 
done their best. But the climb up-hill was stiff in 
the hot weather, and similar local difficulties, gene- 
rally to be faced, are only multiplied by increasing 
the number of sections. As it was, the Magnetic 
Conference claimed several of the favourite members 
of A. Some of the meetings of A continued till 
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3 o’clock without a break for lunch, those of B, 
which generally adjourned for lunch, later still. 
The attendance reached the figure 2445, but the 
list did not contain the names of many well-known 
members. The finances of the Association are 
evidently in a satisfactory state; for 1485/. were 
spent in grants. 


Proressor AYRTON’s ADDRESS. 


The Presidential Address, by which W. E. 
Ayrton, F.R.S., opened the proceedings of Sec- 
tion A, might be summarised under the headings : 
Science Abstracts, Pure and Technical Science, and 
the Physics of Smell. Last year at Toronto Pro- 
fessor Forsyth, Ayrton’s predecessor in the chair 
of A, had in his eloquént vindication of the charms 
of pure mathematics convinced his hearers that 
mathematics resemble music in being a branch of 
the Fine Arts. This year the lofty tone of Professor 
Ayrton’s address, and his clear, deliberate delivery 
were much appreciated by the crowded audience. 
After lamenting the untimely disaster which befell 
John Hopkinson and his children, Professor Ayrton 
welcomed the International Magnetic Conference 
which sat as an independent branch of Section A. 
As we shall presently deal with this Conference we 
defer our comments on the remarks which Professor 
Ayrton joined to his hearty welcome. 

The President’s first subject was the possi- 
bility of extending our power of assimilating cur- 
rent physical knowledge. ‘‘An experimenter is 
on the horns of a dilemma. If he desires to do 
much, he must confine himself more or less to one 
line of research, while on the other hand, to follow 
that line with full success, requires a knowledge of 
the progress that is being made along all kindred 
lines. Already an investigator whois much engaged 
with research can hardly do more as regards scientific 
literature than read what he himself writes—soon 
he will not have time to do even that.” This aside, 
of course, sent a merry ripple along the benches. 
In England the difficulty has been greater even 
than in other countries. ‘‘ For every college, every 
technical school in Great Britain—and their number 
will soon rival that of our villages—seems to feel it 
incumbent upon itself to start a scientific society, 
which must be maintained in absolute independence 
of every other society, and its Proceedings must be 
published separately, and in an entirely distinct 
form from those of any similar body. To keep 
abreast then with physical advance in our own 
country is distinctly difficult, while the impossi- 
bility of maintaining even a casual acquaintance 
with foreign scientific literature, lays us open to a 
charge of international rudeness.” Professor Ayrton 
then stated that the abstracts from foreign papers 
on pure physics started with the year 1895 by the 
Physical Society of London, and continued since the 
beginning of this year by the Physical Society and 
the Institution of Electrical Engineers, under the 
title ‘‘ Science Abstracts,” do for this country, her 
colonies, and the United States, what the Beibldtter 
zu Wiedemann’s Annalen have for many years 
been doing for the Continent, Inasmuch as the 
aim of ‘‘Science Abstracts” is to produce, in a 
single journal, a monthly record in English of the 
most important literature appearing in all languages 
on physics and its many applications, the pro- 
gramme is wider than that of the Beiblatter, 
which is limited to pure science, a programme 
“which we sangninely hope our young infant 
‘Science Abstracts’ will grow to carry out.” The 
British Association and the Institution of Civil 
Engineers contribute towards the expenses of publi- 
cation, and Professor Ayrton, who is on the pub- 
lishing committee of ‘‘Science Abstracts,” wished 
to enlist further support for this undertaking. 

Professor Ayrton then referred in a novel manner 
to the relations between pure and applied science. 
“The world metes out tardy approbation to the dis- 
coverer for devising some new principle, a modicum 
of the world’s goods to the inventor for showing how 
this principal can be applied, and a shower of 
wealth on the contractor for putting the principle 
into practice. . . . Now, is there not a debt which 
those who pursue pure science are, in their turn, 
forgetful of, viz., the debt to the technical worker 
or to some technical operation for the inception of 
anew idea?” The whole science of floating bodies 
is said to have sprung from the solution by Archi- 
medes of Hiero’s doubt concerning the transmuta- 
tion of gold into silver (not silver into gold) in the 
manufacture of his crown. Thompson says, regard- 
ing Newton, that a desire to know whether there 
Was anything in judicial astrology first put him 


upon studying mathematics. The construction of 
lunar tables, and the large money prizes offered 
for their accurate determination, induced Clairault, 
D’Alembert, and Euler independently to attack the 
investigation of the motion of one body round an 
attracting centre when disturbed by the attractions 
of another body. The gambling table gave us the 
whole theory of probabilities, Bernoulli's and Euler’s 
theorems, the first demonstrations of the binomial 
and also of multinomial theorems -(Montmort) ; 
further, Laplace’s Probabilities. The question asked 
of Rankine by J. R. Napier regarding the horse- 
power which would be necessary to propel a vessel 
which Napier was about to build, resulted in Ran- 
kine’s' researches on water lines, skin-friction, 
stream lines, &c. Helmholtz studied physiology 
because he desired to be a doctor, and then physics 
and mathematics, because he found their knowledge 
indispensable. Kepler asked: ‘‘ How many would 
be able to make astronomy their business if men 
did not cherish the hope of reading the future in 
the skies? and warned those who spoke of the 
degradation of mingling astrology with astronomy, 
to beware of throwing away the child with the 
dirty water of its bath. May we not consider all 
the astronomical research work done at the Royal 
Observatory as a bye-product, since the obser- 
vatory is officially maintained merely for the pur- 
pose of navigation ?”’ 

Professor Ayrton finally came to the physics of 
smell. He has opened up a new field of inquiry, 
although other occupations have hitherto prevented 
his advancing much beyond the threshold of the 
subject. The chemist has synthetically prepared 
many odoriferous substances ; vanilin, heliotropin, 
artificial musk, irone and ionine which give the 
perfume of the violet, citral (lemongrass), coumarin 
(hay perfume), &. But about the production 
and propagation of smell we are sadly ignorant. 
“If it be a proof of civilisation to retain but a 
remnant of a sense which is so keen in many types 
of dogs, then I may pride myself on having reached 
a very high state of civilisation.” Fortunately the 
ladies of his family possess a high nasal quickness, 
so that he could rely on their evidence. We all 
know that most metals seem to havea smell. The 
more carefully we clean them, however, the more 
we remove the smell. Brass, iron, and steel are 
last to lose their characteristic odour; but when 
all care is taken, and we do not breathe upon them, 
which would bring out the smell, no odour can be 
detected at all. Handling the metals and rubbiug 
them with the fingers, call forth the smell. It is 
not the heat, as Professor Ayrton observed by ex- 
perimenting in the sunshine ; nor is it, asa rule, he 
finds, rubbing with dry table-salt, brine, or wet salt, 
provided that we rub with linen. The smell of 
clean linen itself is very difficult to eliminate, how- 
ever, and copper and german silver do smell when 
rubbed with linen and brine, but rather of soda 
than of metal. But when contact with the wet 
finger is possible, then the solid and the dis- 
solved salt, show their influence. Thus, aluminium 
rubbed with one layer of linen soaked in brine did 
smell ; when several layers separated the metal and 
the finger, no smell could be detected. Rubbed 
with the finger, aluminium, tin, and zinc evolve 
about the same smell; brass, copper, bronze, 
and german silver, have the copper smell ; iron and 
‘steel give the iron smell, which is quite different 
again. The hands must very carefully be cleaned 
and dried after each experiment, and the smells 
increase when the hands become moist with per- 
spiration again. 

On the other hand, filed iron, and aluminium, iron, 
or steel, cleaned with glass or emery-paper in the 
air, smell; so do all the metals of the copper group 
also, rather agreeably, when rubbed with dry linen. 
Most of these tests are doubtful, however. The 
odour of rubbed aluminium Mrs. Ayrton regards as 
particularly offensive. All this points to chemical 
action, which rubbing would favour, because it 
frees metallic particles. Yet lumps of wet soda or 
wet sugar, evolve from the various metals mentioned, 
only the smell of soda or of sugar. Nitric acid rubbed 
on copper, tin, zinc, &c., produces no metallic 
smell, though there is marked chemical action ; 
weak vinegar is equally inoperative. But mere 
breathing on the metals is effective ; iron and steel 
also smell strongly when covered with a film of 
water. When touched with the tongue, iron and 
steel and also brass smell, the other metals not. 
Rubbing with sulphuric acid brings out the charac- 
teristic smells. In the case of iron, and also of 
zinc, chemists have long recognised that the emell 








of the hydrogen which is evolved, is due to hydro- 
carbons, especially paraffin, which are generated 
at the same time from the impurities in the metals. 
This explanation may apply more generally, and 
rubbing would be effectual, because the disin- 
tegrated particles evolve hydrogen when coming in 
contact with the moisture of the air. The particles 
themselves would, in Ayrton’s opinion, which is 
put forward tentatively, no more come into contact 
with the olfactory nerves, than a sounding musical 
instrument strikes against the drum of the ear. 

The diffusion of smells through a space screened 
from draughts isso slow that Professor Ayrton soon 
replaced his experimental glass tubes 15 ft. or 20 ft. 
in length, by others as many incheslong. The tube 
was corked up at one end, and taken outside to 
have another cork to which some odoriferous sub- 
stance was attached, inserted at the other end. 
The tube was then brought back to the odourless 
room, previously freed from all smells by strong 
air currents, placed in a certain position, and 
the unscented stopper was withdrawn. Imme- 
diately after removal of the stopper, a smell was 
observed as a rule which had been transmitted 
very quickly through the tube by the act of corking 
up the other end with the scented stopper. This 
first whiff, however, lasted only a very short time, 
and a long period elapsed then before any smell 
could be detected at the free end, open or closed. 
In the case of a horizontal tube, 3 ft. long, having 
a large cotton-wool sponge saturated with oil of 
limes attached to the one cork, the smell became 
definite after‘an interval of 15 minutes. That the 
passage of the smell is generally due far more to 
the actual motion of the air containing it than to 
diffusion of the substance, is proved by various 
observations. For instance, the odour spread out- 
side from the scented stopper more quickly than 
through the tube; when the stopper was loosened, 
so that on sniffing, a draught could pass through 
the tube, the scent was at once noticeable. The 
scent travelled more rapidly in vertical than’ in 
horizontal tubes, even when the latter were 
clothed with non-conducting materials, and more 
rapidly upward than downward ; the nasal channels 
of animals open downward, Professor Ayrton points 
out—for various other reasons, we should imagine. 
These facts are difficult to reconcile with a sugges- 
tion thrown out by Ramsay some years ago,’ that the 
molecular weight of a smelling substance must be 
at least 15 times that of hydrogen. The vapours 
of camphor are five times heavier than air, and yet 
they seem to ascend rather than to travel hori- 
zontally. 

We know that we cannot smell pepper nor am- 
monia when we hold our breath or exhale; not 
even the odour of camphor introduced in a fine 
tube high up into the nostril can be detected under 
these conditions. But we do smell on inhaling 
when the substance is placed in the mouth, espe- 
cially when we produce a draught by smacking the 
lips. The evolution of scent and its propagation, 
or both, seem in some cases to be very slow ina 
good vacuum. Professor Ayrton tested this with the 
help of amercury U-tube, 7 in. high. The substance 
was placed in the upper part of one limb, a vacuum 
was created by letting the mercury run out, and the 
two limbs were then separated by raising the mer- 
cury again. With dried lavender flowers and wood 
ruff leaves, no smell could be detected when the 
limbs had been connected for hours ; solid musk 
behaved in vacuo as in air; musk solution, amyl- 
acetate, and smelling salts, could be detected after 
half a second, whilst it took them several minutes 
to penetrate the air. As regards absorption of 
scents, Ayrton finds blotting-paper more effective 
than lard, which is used by perfume makers ; the 
odour of musk is most readily absorbed by wool. 
When bottles containing musk were closed by a 
layer of linen, the upper side, not the lower side, of 
the linen exhibited the smell afterwards. There 
are other peculiarities. The power of a smell to 
cling to a substance seems to depend neither upon 
the intensity of the odour, nor on the ease with 
which it is propagated. The scent of rose leaves is 
very faint, and it travels very slowly ; but it clings 
with exasperating perseverance to glass and even to 
mercury. The evidence of having greeted a rich 
Oriental, perfumed with musk, survives many wash- 
ings of the hand. Yet Professor Ayrton observed, 
quite contrary to text-book information, that grains 
of natural musk rapidly lose their fragrance when ex- 
posed to the air. Experiments as to whether smells 
can permeate glass were inconclusive. Ayrton 
prepared extremely thin iridescent glass bubbles, 
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feeling like oiled silk, introduced amylintrite, mer- 
captan, &c., into them, sealed them hermetically, 
and placed them in large stoppered bottles. In 
some cases the bottle smelt after an interval of 
many hours, but then generally a crack could be 
detected in the fine bubble ; the cracks were not 
sufficiently large to allow of the escape of the inner 
air on changes of atmospheric pressure to which all 
the bottles succumbed. Mrs. Ayrton has already 
trained her nerves so well that she unintentionally 
— out and rejects tumblers made of inferior 
glass. 

In proposing a vote of thanks to Professor 
Ayrton, Lord Kelvin mentioned that quartz 
pebbles rubbed together in the dark smell like 
phosphorus, possibly owing to the generation of 
ozone, and that the sensations would also depend 
upon the reaction of the membranes of the nose to 
successive excitations. He had always regarded 
the senses of smell and of taste as one, and he 
demonstrated what he meant by taking a lead 
pencil in his mouth, whilst we had to distinguish 
in touch a sense of temperature and a sense of 
resistance to pressure. Mascart, in seconding the 
motion, thanked Professor Ayrton on behalf of 
the members of the Magnetic Conference for the 
welcome extended to them, and remarked that the 
nose had very properly been placed in the middle 
of the face which it is to protect. 

Before we notice the papers read in Section A, 
we will speak of the 


INTERNATIONAL MAGNETIC CONFERENCE, 

or, to give it its full title, the International Con- 
ference on Terrestrial Magnetism and Atmospheric 
Electricity. As the latter subject was hardly dis- 
cussed at all, the abridged title is fully justified. 
The Conference was attended by the foreign dele- 
gates — Liznar (Austria-Hungary), Mascart and 
Moureaux (France), Eschenhagen and Adolf 
Schmidt (Germany), Palazzo (Italy), Snellen and 
Van Rysselberghe (Netherlands), Rykatschew and 
Lemstroém (Russia), and Charles A. Schott (United 
States). The Conference met on four days under 
the presidency of Professor A. W. Riicker, Sec. R.S. 
Dr. A. Lees, of Manchester, was the secretary, whose 
obliging courtesy should be acknowledged. If we 
add the names of Mathias, of Toulouse, E. B. 
Rosa, of Middletown, Conn., U.S.A., and of 
Schoute, of Groeningen, the list of the foreign 
members of Sections A and B will be complete. 
English, French, and German were spoken in the 
Conference. The status and objects of the Confer- 
ence were explained in 


Proressor Riicker’s ADDRESS, 
which may be characterised as a business document. 
More than 50 years ago the British Association had 
summoned a Magnetic Congress to its Cambridge 
Meeting in 1845, which was very well attended. 
Since then, Professor Riicker remarked, inter- 
national conferences have become too numerous 
perhaps. But if it is a hopeful omen in general 
that science, as she reaches her maturity, forgets or 
ignores political and geographical boundaries, there 
are special and cogent reasons why the science of 
terrestrial magetism should be international. The 
advance of that science must depend upon the esta- 
blishment, maintenance, and utilisation of the 
records of observations. To multiply the number 
of observatories in regions of which we know much 
would, however, be wasteful, and Professor Riicker 
took some credit to himself for having in the last few 
months checked well-intended, but mistaken pro- 
posals to establish new observatories in this country. 
The records of the observatories should be so pub- 
lished that the individual workers should not be 
harrassed by petty differences in the methods of 
presentment. A right step in this direction has 
been taken by the establishment of an international 
journal, which is edited by Dr. Bauer at Cincinnati 
as a quarterly, under the title Terrestrial Mag- 
netism, which is now in its third year, but 
is threatened with financial dangers. Professor 
Riicker spoke somewhat at length as to how the 
diurnal variations, yearly means, &c., should be 
presented. As regards the status of the Con- 
ference, Professor Riicker admitted that their 
relations to the various bodies with which 
they are connected are somewhat complicated. 
The Paris International Meteorological Confer- 
ence of 1896 appointed eight members of a 
magnetic committee, who in their turn selected 
eight more members. The suggestion for a meet- 
ing this year came from this committee and was 
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independently made also by Mr. A. Schuster. The 
Conference was finally arranged to take place in 
conjunction with the British Association meeting, 
but it will have to report to the Meteorological 
Conference, although its proceedings will be pub- 
lished in the British Association Reports. For the 
future, Professor Riicker would suggest conferences 
every five years, and additional meetings to be held 
in connection with bodies corresponding to the 
British Association in various countries. 


Lone anp SHort Macnets. 

Monsieur Mascart, Chief of the Bureau Central, 
opened the discussion on the relative advantages of 
long and short magnetic needles, one of the questions 
submitted to the Conference. He advocated the 
very light and handy French instruments, which 
are no more bulky than opera-glasses, and do not 
require boxes. For ordinary observations, needles 
2 centimetres in length suffice ; for intensity deter- 
minations he employs needles of 7 centimetres. 
Longer needles of different lengths give different 
values. This is due, as Professor Arthur Schuster, 
of Owens College, explained, to the bending which 
long needles undergo. Some years ago he calcu- 
lated what effect this bending ought to have on 
the needles 6 in., 12 in., and 18 in. in length, in 
use at Greenwich, and his results agreed with 
observations. Greenwich now refers to this paper 
by Schuster, but continues to publish the different 
records. Professor Eschenhagen, of the Magnetic 
Observatory of Potsdam, uses magnets from 0.5 to 
1 gramme in weight, the whole system, with the 
two mirrors, not weighing more than 2 grammes. 
These instruments have no oscillations of their 
own; but he would not go further, and would 
not recommend the exceedingly light needles of 
galvanometers. 

Professor Vernon Boys, of South Kensington, 
regards small instruments as the best and most 
sensitive where the time of swing enters. But he 
was afraid that the effects of small disturbances 
would increase in a higher ratio. The most in- 
significant draught was more powerful than any 
alteration in the forces, and the viscosity of the 
air was a further source of trouble. Mascart 
thought that these troubles, and further the con- 
densation of moisture and the electrofication of the 
glass, would not exceed permissible limit. As to 
the suspension, he believed in silk, and also in 
metallic wires, 0.03 millimetre in diameter, but 
not in spider threads. Professor Liznar, of the 
Vienna Observatory, would not express any final 
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opinion ; inertia and torsion, &c., are in conflict. 
Captain Creak recommended quartz fibre for hot 
climates, General Rykatschew, of St. Petersburg, 
metallic wires. In agreement with Rykatschew, 
Professor Riicker summed up the discussion to the 
effect that both types of needles have their advan- 
tages, that absolute measurements require large 
needles, but that, in any case, heavy needles should 
be discarded. 


MaGNnets oF Constant INTENSITY AT VARIOUS 
TEMPERATURES. 


In general, an increase of temperature lowers 
the magnetic moment of steel magnets. Experi- . 
menting with certain pianoforte wires, however, Mr. 
J. R. Ashworth, whose paper was read by Pro- 
fessor A. Schuster, found a wire which behaved in 
the opposite sense, and which would be trans- 
formed into a steel practically without any magnetic 
temperature coefficient. The experiments have 
extended over 18 months, during which the mag- 
netisation has: remained almost constant. The 
causes of this behaviour, the influence of further 
drawing out to thinner wires, &c., are still being 
investigated. Eschenhagen mentioned that he had 
in vain attempted to obtain such magnets, and 
wished to know, if not indiscreet, the temperature 
at which the wire was annealed. Mr. Schuster did 
‘not think there was any secret regarding that point, 
but there might be about the manufacture of the 
wire. 


EsTABLISHMENT OF TEMPORARY MAGNETIC 
OBSERVATORIES. 

A report on this important question, drawn up 
by Von Berzold (Potsdam) and Rykatschew, was 
read by the latter. Most of the observatories are 
situated between 40 deg. and 45 deg., lat. N. But 
the general deductions which Adolf Schmidt, of 
Gotha—there is no magnetic observatory in Gotha, 
but Schmidt is an authority on the theory of ter- 
restial magnetism—has derived from all records, 
seem to indicate that the greatest deviations from 
the mean magnetic potential occur in these lati- 
tudes. This may be due to want of records from the 
equatorial regions. If we assume that the diurnal 
variations are directly to be ascribed to a system of 
forces which circulate about the earth, the daily 
variations in the N.-S. and the W.-E. components 
should be the same for all points on a parallel of 
latitude. This applies to a certain extent; the 
greatest variations are, however, observed about 
38 deg. lat. N. and 40 deg. lat. S.; with higher and 
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lower latitudes the amplitudes of the variations de- | only one (Melbourne) south of 35 deg. S., none in 
crease. Between lat. 10 deg. N. and 10 deg. S. we| Asia between 35 deg. and 45 deg. N. east of Tiflis 





have only one observatory, at Batavia; there is'and again east of Japan. The report enumerates 





50 observatories ; 10 more are being established, in 
Santiago di Chile, La Plata, Rio de Janeiro, St. 
Paul de Loanda, and Dar-es-Salam, &c. The com- 
mittee recommends temporary observatories to be 
erected in Taschkent, Pekin (where the Russians 
used to make observations), Lick, Quito, Para, 
Colombo, Cape of Good Hope, and on the island 
of St. Paul or of New Amsterdam. 

Rykatschew mentioned that the three years’ 
grant for Russian temporary observatories has be- 
come a permanent grant. Professor Schuster, who 
has added a map to the report, pointed out that 
we must not forget that in such maps we bring 
a northern winter in juxtaposition to a southern 
summer and vice versd ; lunar effects do exist, and 
there again north and south would enter. We do 
not know what the distribution of land and sea has 
to do with the question. In any case, temporary 
observations should extend over the sun-spot period 
of 11 years. Schott, of Washington, announced 
that the Washington Observatory, which the elec- 
tric tramways have ruined, would be renewed there 
or elsewhere, and an observatory could most likely 
be built at Honolulu ; but he could not offer any 
hope, to the disappointment of A. Schmidt, that 
new observations should be made at Point Barrow, 
where records were obtained in 1860 and 1883. 
Mascart emphasised the necessity of having regis- 
tering apparatus at temporary observatories. e 
magnetographs which Eschenhagen described (fitted 
up in two hours, cost 40/.), and those which Mou- 
reaux uses, would not be too expensive. 


SEcULAR VARIATIONS OF THE MAGNETIC 
ELEMENTS. 
Not to ask for too much, Dr. A. Schmidt, in this 
paper, contented himself with proposing that, at as 
many places as possible, determinations should be 
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made perhaps every five years. The fleets could 
be of material help in such work. He accentuated 
that the stations should be carefully selected, and 
the determinations made and tabulated in a syste- 
matical manner, but he did not find much encou- 
ragement. Mascart deprecated the value of occa- 
sional observations, especially in countries like 
Newfoundland, where very large disturbances were 
too frequent. Captain Creak, R.N., remarked that 
the Admiralty had fitted up three ships for such 
work with absolute instruments, but cruisers could 
not be used, and the greatest similar variations 
occurred far out at sea. In order to obviate local 
influences, Professor Riicker wished to have two 
stations selected in each locality, a few miles apart. 


SImcuLTANEOUS MAGNETIC OBSERVATIONS. 


This paper, by Eschenhagen, concerns the most 
minute oscillations which he has been studying 
for some time, and traced through the various 
seasons and hours of the day by means of magneto- 
meters with quartz fibre; the instruments have a 
height of 40 in., and can be erected in one hour. 
On his curves 1 millimetre corresponds to 0.000003 
C.G.S. unit. To reduce the sensitiveness of the 
instrument, he places a magnet under the needle. 
The oscillations have their minimum in July, and 
their maximum about the time of the equinoxes. 
Their study requires photographic registering ap- 
paratus of a uniform type, and separate determina- 
tion of the northern and eastern components. Mou- 
reaux, director of the Parc St. Maur Observatory, has 
arranged for similar simultaneous observations in 
France. Professor H. H. Turner stated that these 
minute oscillations which precede magnetic storms 
seem to be simultaneous, and might better be 
utilised for the determination of longitudes than 
electric cables, in which for want of their uniformity, 
signals do not travel at the same rate in both direc- 
tions. 


THE CALCULATION oF MontHiy Macnetic MEans. 


This question, introduced by Eschenhagen and 
Moureaux, was not settled. In England the 
Astronomer-Royal has been selecting five quiet 
days for fixing the mean values, and at Greenwich 
all the days are further taken into consideration, 
except those of extreme disturbances ; Kew con- 
fines itself to the records frum the five selected 
days. Rykatschew stated that Petersburg had 
more disturbed than calm days, and he therefore 
agreed with the openers of the discussion that all 
days should be taken, and for another series the 
disturbed days be eliminated. Schott thought 
that the elimination of disturbed days was not a 
difficult matter, and that we do not want all days ; 
Mascart did not see how to define a calm day ; 
Eschenhagen did not think that the same days 
could be selected for the whole earth, but Schuster 
insisted upon identical days. A further discussion 
arose, according to programme, as to the publica- 
tion of the Differences between the Hourly Means 
of the Components of the Magnetic Force and 
the Monthly Means. We will here mention the 
report of the British Association Committee on 


CoMPARING AND Repucina MacNetic 
ODSERVATIONS, 
which was read, or rather taken as read, in Sec- 
tion A. In the paper Mr. W. Ellis compares the 
magnetic results at Greenwich and Kew, 1889 to 
1896, at length, referring to declination, horizontal, 
and vertical forces. 


DiurnaL Movements oF A Macnet. 

Mr. J. B. Capello, of Lisbon, had sent a paper 
which illustrates thediurnalmovements of a magnetic 
north pole, suspended by its centre of gravity, by 
combining the variations in the inclination with 
those of the declination in a plane perpendicular to 
the direction of the dip. This combination yields 
closed curves. The paper deals with Kew, Paris, 
Perpignan, St. Petersburg, and Lisbon, and the 
— 1894 to 1896 and also 1864 to 1885 (Lisbon). 

<ew gives a round irregular ellipse; Paris and 
Pergignan more drawn-out ellipses; the Lisbon 
curves pass into aco. At the first-named stations 
the movement of the needle during the day is 
westerly, through south; at Lisbon the needle 
moves in the opposite sense. 


INFLUENCE OF ALTITUDE ON MAGNETIC 
ELEMENTS. 


Two papers were offered on this subject, the first 


selected the Rigi, convinced themselves in 1895 
that the mountains were not magnetic, and observed 
a very slight decrease of the horizontal component, 
and, further, a slight increase of the vertical com- 
ponent at higher altitude. The result was very 
doubtful, however, and though non-magnetic as a 
whole, the Rigi proved to be covered all over with 
weak superficial centres of attractions. From re- 
peated experiments conducted in 1897, when 198 
determinations were made always simultaneously 
at the foot of the mountain and above, the authors 
conclude that the influence of height may be 
neglected as far too small; if there be any, the ver- 
tical force probably increases with the height. 

The other paper by Liznar is far more important, 
inasmuch as the author does not rely upon observa- 
tions taken at one spot, but upon the records from 
205 stations spread over Austria-Hungary. He 
divided these into three groups, according to their 
altitude, up to 200, 400, and 1300 metres. The 
analysis seems to demonstrate that the intensity 
changes little with the altitude ,; the vertical com- 
ponent and the declination increase, slightly, of 
course ; all the other elements decrease. Thus we 
should, for the first time, have a proof that there 
are magnetic forces outside the earth, and that the 
force is not altogether internal. Palazzo mentioned 
that observations on the Monte Rosa seem to show 
a slight diminution in the intensity and the hori- 
zontal force. 


THe ConstRUCTION OF MAGNETIC OBSERVATORIES. 


Dr. Snellen’s paper concerns the new observa- 
tory at Utrecht. Two separate buildings have 
been erected. All the materials were most care- 
fully tested as to magnetism; the clay was non- 
magnetic ; some of the bricks finally proved mag- 
netic, and had to be rejected. No iron has been 
employed at all ; the copper did appear magnetic, 
but it was only the currents induced in it by the 
magnetic needles. There are no electric railways 
in the district. The buildings have double walls 
separated by a space which has a width of 1.6 
metre (0.6 in the case of the other building, in 
which absolute measurements are made) filled with 
peat. There are further air spaces, and the corri- 
dors are heated with warm water ; the temperature 
is kept constant within 1 deg. Cent. Owing to the 
dampness of the soil, underground chambers have 
not been built. Eschenhagen mentioned that his 
building was divided into three parts, one of which 
could be heated, in order to test the temperature 
coefticients of the whole instruments. 


MAGNETIC OBSERVATIONS IN THE AZORES. 

This paper was sent by the Prince of Monaco. 
The Azores are half-way between Europe and 
America, remote from all electric installations, 
near 40 deg. lat. N., and therefore well situated 
for an observatory. On the suggestion of Prince 
Albert, the Portuguese Government have sent 
Captain Chaves, of the Observatory of Ponte 
Delgada, to Parc St. Maur to complete his studies 
under Moureaux, and he will soon begin a mag- 
netic survey of the Azores which is urgently re- 
quired, previous to erecting an observatory. The 
Prince will supply the instruments. 
Papers were also read on ‘‘ Magnetic Observa- 
tions in the Cape Colony,” by Beattie and Morri- 
son; and on the ‘‘ Funafuti Coral Island,” where 
Professor Sollas has been boring, by Captain 
Creak. 


IsoMAGNETIC LINES NEAR AETNA. 


Professor Palazzo, of Rome, has made a magnetic 
survey of the island of Sicily, and especially of the 
neighbourhood of the Aetna volcano. He observed 
considerable irregularities, but they were not so 
great as he had expected. 


Etecrric EartH AnD ATMOSPHERIC CURRENTS, 
AND Macnetic PERTURBATIONS. 

Professor Selim Lemstrém, of Helsingfors, Fin- 
land, gave an abstract of his long paper, which was 
not easy to understand. In general he has found 
that earth currents are more frequent than mag- 
netic disturbances, and that their variations pre- 
cede the latter by about five minutes. The magnetic 
disturbances in polar regions, however, have a con- 
trary direction to those in more southern countries, 
and seem to be due to atmospheric and not to earth 
currents. At times of auroras the atmospheric 
currents vary much. The author believes that the 
key to these relations is to be found in the polar 


currents are intimately connected with the belt of 
maximum polar light ; the magnitude of the varia- 
tions on the earth currents increases with the lati- 
tude. For these reasons two international polar 
stations should be established, the one in Europe, 
the other in North America. The atmospheric 
electricity should be studied at points of about 
400 metres altitude; that would not cause any 
difficulty, since we may use miles of wire down to 
the stations. 


Tue INTERPRETATION OF EARTH CURRENTS. 


If two metallic plates are inserted in the ground 
and connected by a wire, an electric current, 
generally called the earth current, is found to 
traverse the conductor. If the current were due 
only to chemical or thermo-electric forces, the ob- 
servation might give the potential difference at the 
two points, provided the wire had a sufficient re- 
sistance. But, said Professor Schuster in this paper, 
the currents are chiefly effects of induction. He 
develops a formula for determining the current. 
The resistance of the earth naturally enters, and 
as this conductivity varies, it should always be 
determined so far as possible. Samples of the soil 
taken from different depths would probably give 
different results. 

Professor Schuster further read a paper on a 
‘*Simple Method of Expressing the Magnetic 
Potential of the Earth in a Series of Spherical 
Harmonics,” and Professor Grylls Adams gave a 
long account on his brother’s, the late John Couch 
Adams’, ‘‘ Determination of the Gaussian Magnetic 
Constants.” 

(To be continued.) 








PLYMOUTH WATER WORKS. 
(Concluded from page 396.) 
WE give this week further illustrations of the 
new reservoir for the supply of Plymouth, inaugu- 
rated under such auspicious circumstances on 
September 21, and as in our previous article we de- 
scribed at length the general scheme, we may 
confine ourselves now to the details of the two 
dams required for impounding the waters of the 
Burrator Reservoir, premising only that the water 
area is 116 acres, the length being 1} miles, and 
the greatest width half a mile, while the capacity, 
when full, 651 million gallons. The catchment area 
is 5360 acres, over which the annual rainfall is 
about 60 in., while the evaporation, &c., has been 
gauged at 15 in. per annum, so that as the present 
consumption is 4 million gallons per day, or 43 
gallons per head, the works will suffice for many 
years. At the southern end of the reservoir, which 
is situated on Dartmoor, there is the Burrator Hill, 
with a narrow valley on the western side, through 
which the River Meavy flowed, and across it the 
masonry dam has been constructed, as illustrated 
on our two-page plate this week (Figs. 11 to 16), 
while on the eastern side there is a natural de- 
pression which has necessitated a puddle-core dam, 
also illustrated on the two-page plate (Figs. 7 to 9). 
This latter dam, called Sheepstor, after the 
village a little higher up the valley, is principally 
interesting because of the depth to which the ex- 
cavation had to be carried owing to the granite being 
found decomposed along the whole line of the 
trench. In the decomposed granite were found 
vertical veins of hard rock (sometimes composed of 
granite and sometimes of quartz) running, as 4 
rule, at an angle of 45 deg. to the line of the dam. 
The width of these veins was irregular at different 
heights; some of them had a width of 3 ft., 
whilst others were not more than 1 in. in width 
throughout their whole course. Many of these 
veins were connected with one another by cross 
veins, but these were usually of small size. The 
appearance of them can best be described by com- 
paring them to a rubble wall built of stones which 
closely fitted into one another, but with open 
joints through which water could pass. Most of 
the water which percolated into the’ trench came 
from them, so that it will be understood they acted 
as rough land drains extending to various depths, 
in some cases to upwards of 100 ft. On the granite 
or quartz, of which these walls or veins were com- 
posed, various crystals were deposited. It is 
tolerably clear that the origin of the veins was some 
disturbance which cracked the earth’s crust, 1n this 
case in lines parallel to and in the valley, which 
would be the point of least resistance, and that 
the hard rock of which they are formed was 
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condition is accounted for by the rapid cooling and 
consequent contraction which would take place. 
It should be mentioned that the veins pass alike 
through the hard rock and the decomposed granite. 

Somewhat similar fissures were discovered about 
a mile further up the site of.the reservoir when 
it was proposed to make the dam at the Head Weir 
on the Meavy, the point originally fixed upon 
by Sir Francis Drake for tapping the river for 
water for his leat. For this reason the Head Weir 
site was abandoned some years ago, after Parlia- 
mentary power to construct the reservoir had been 
secured. In excavating for the Burrator dam, two 
soft veins were encountered, and had to be ex- 
cavated until solid rock was found. 

The excavation for the Sheepstor dam had to be 
carried down in one section 105 ft. below the original 
surface, while from the bottom of the trench to the 


top of the embankment the depth is 118 ft. The 
bottom of the trench was 6 ft. in width. The 
work of excavation occupied 15 months. A large 


quantity of water percolated through, and for nearly 
two years from 400,000 to 500,000 gallons per day 
of water were dealt with by Tangyes’ pumps. The 
pressure on the sides of the trench was taken up by 
10-in. cross-timber struts butting against 4-in. 
walings, and so great was the pressure that these 
walings were, in some cases, compressed to 1 in. 
As to the cost of excavation, it may be said 
that it averaged 11s. per cubic yard, including 
pumping. 

The two cross-sections published (Figs. 8 and 9) 
show clearly how the trench was filled in, and the 
bank constructed. The trench, for the greater 
part of its depth, was filled in with concrete of a 
composition varying in strength with the character 
of the ground, being 1 to 1 where the fissures were 
worst. For some distance up the trench on the 
side next the reservoir, 18 in. or so of puddle was 
tightly packed, as shown on the cross-sections, and 
from this point to within 5 ft. of the original sur- 
face the 5 to 1 concrete was used for a width of 
5 ft., the remaining part of the trench being filled 
in with fine spoil. Great care had to be taken in 
making this concrete wall, as a piece of defective 
work would have spoiled the job. In joining old 
concrete to new-—for instance, on Monday before 
starting on Saturday’s work—the surfacewas cleaned 
of grit and roughened with picks to secure a bond. 
Asto the composition, strength, and method of work- 
ing the concrete we shall have more to say when deal- 
ing with the Burrator dam. The Sheepstor embank- 
ment has a centering of clay, as shown on the sec- 
tion. Fig. 10 on page 450 shows the top of the con- 
crete wall ready for the building of the clay center- 
ing. The clay was first pugged through a mill, laid, 
cut, and cross-cut into the layer below in the usual 
way. The depth of water at the toe of the em- 
bankment is 18 ft. The dam is 700 ft. long, and 
the width on top is 10 ft. 

The Burrator dam is entirely of masonry. It is 
363 ft. long at the water level, which is at the 
level of overflow, as shown on the longitudinal sec- 
tion (Fig. 12). As will be seen from the cross-sec- 
tions (Figs. 13 and 14), the batter on the water face 
is 1 in 13.34, while the outer face is curved at 
the top to a radius of 57 ft. 7 in., below which it 
batters 1 in 1.63, then curving out with three 6-ft. 
steps forming the apron. At the bottom the em- 
bankment is 77 ft. wide, at the level of the old 
river Meavy it is 624 ft., narrowing to 21 ft. at 
the top. The depth of water in the reservoir 
at the embankment will ultimately be 77 ft.; the 
maximum height is 145 ft.. The diagram of forces 
acting on the masonry dam is reproduced (Fig. 15). 

And now for the construction. The dam is 
founded on granite, a trench generally about 
80 ft. wide being carried down to the solid rock. As 
already indicated, there were two fissures running 
diagonally across the line of the dam, but as is shown 
on the longitudinal section they were not of great 
depth. The maximum depth was about 70 ft. below 
the original surface of the ground. The construction 
of the dam is shown on the cross-sections (Figs. 13 
and 14). The foundation is concrete, the hearting 
of concrete with plums or masses of granite weigh- 
ing from 1 to 4 tons. The concrete was made up 
of 5 of stone to 1 of Portland cement. The largest 
of the stones had to pass through a 1}-in. mesh, but 
as a rule they were seldom larger than 1 in. The 
exact proportions in 27 cubic feet were as follow: 
Stones over } in., 10.25 cubic feet ; from } in. to 

In., 5.7 cubic feet ; from ;% in. to } in., 2.5 cubic 
eet ; and under 3 in. 8.5 cubic feet. All stones 
Were washed. Owing to the large quantity of fine 


material found coming from the granite when 
crushed, it was not considered necessary to gauge 
the sand, it was evident to the eye that there was 
more than sufficient of it. Indeed, it was found 
ssible to make concrete test briquettes, the stone 
eing so fine. The concrete was turned over twice 
dry and twice wet. The average of 574 tests of 
seven days’ duration showed that the strength of 
the cement was 526 Ib. per square inch. The strength 
of the concrete used between the plums was 319 lb. 
per square inch on a 28 days’ test. 

The plums or blocks of granite were dressed on 
the bed, all projecting ends being cut off in order 
to get them close together without touching. 
They were thoroughly washed and brushed to re- 
move grit, so that the cement might adhere. They 
were laid on 4 in. of cement mortar, and were 
tilted or worked with crowbars until they found a 
firm bed. They were then beaten down into posi- 
tion with heavy malls, and the concrete filling put 
in and well beaten down by a spike rammer in order 
to allow the air to escape and the finer particles of 
cement to penetrate amongst the stones. The 
rammer consisted of a rod with a circular disc at 
the end, from the bottom of which there projected 
@ series of pointed bars which penetrated into the 
cement, and thus consolidated it most effectually. 
The average proportion of concrete to granite was 
90 per cent of weight. The facing, which was 
brought up pari passu with the centering, is of 
irregular coursed masonry, as shown on the sec- 
tion (Fig. 13). Every precaution was taken to 
make it as strong as possible and to prevent water 
percolating through it. Each joint was rebated to 
a depth of 6 in. from the face and to a width of 
? in., and this space was filled up with neat cement 
tightly caulked. The vertical joints of the stone 
were tied together by a cement joggle of diamond 
section. These precautions were only necessary on 
the water face of the dam. 

Fig. 13 is a cross-section at the bridge carrying 
the roadway over the overflow. The five arches, 
which are of 25-ft. span, have a handsome appear- 
ance, and it is assumed that at full flood there will 
be 20 in. of flow over the crest. The roadway is 
18 ft. wide, and itis 11 ft. above thecrest. Fig. 14 
is a cross-section at the gear chamber, and this 
brings us to the outlet arrangements, which are 
shown in plan in Fig. 16. It will be seen that 
the overflow passes over the apron into a weir 
pond communicating with the River Meavy. There 
are two pipes passing through the culvert formed 
through the dam, one 36 in. in diameter, the other 
25 in., having on the water side a forebay, with 
gun-metal screens. They extend outside the dam 
a distance of 120 ft. in a straight line before there 
is any curve. The pipes are curved into the weir 
pond for the purpose of passing the compensation 
water, which, as shown in the cross-section, 
Fig. 13, drops down three steps. The weir pool 
will always have 4 ft. depth of water, so that the 
incoming water will flow into water; 400 gallons 
per minute are to be sent into the Meavy as 
compensation water, and a gun-metal gauge has 
been fitted with recording apparatus in an octagonal 
building alongside. There is also a 50-ft. gauge to 
measure the escaping flood waters at the a part 
of the weir pond. The flow is recorded on the same 
apparatus. In the same gauge-house there will be 
a recorder attached to a Venturi meter which will 
measure the water flowing to the town. 

The screen chamber through which the water 
passes is a very simple construction, and a section 
is reproduced (Fig. 17). The screens, of copper, 
with 40 meshes to the square inch, are placed at an 
angle, the water entering from below, and discharg- 
ing at the end over a weir 12 ft. wide, running 
thence into the pipe line through a Venturi meter. 
Any mud is thus deposited on the lower side of the 
screen, which is cleansed by turning a hose pipe on 
to the plates, the deposits being carried off through 
the overflow pipe as shown on the section. The 
water can be discharged from either of the two 
pipes through the dam into the screen chamber, or 
into the main for Plymouth direct. Thus the two 
pipes branch into four as shown, and in addition 
to the two pipes having valves, there is a second 
line of defence in the valves on the four pipes. 

The inlet to the pipes on the reservoir side of 
the dam is controlled by cone valves, which are 
shown in detail on the two-page plate (Figs. 18 
to 20). The valve covers a bellmouth pipe open- 
ing upwards and bedded in concrete. It is 
arranged, as shown, to close in three lifts or 





sections. Each section has a gun-metal face, 


with independent guides. The pipe is 48 in. in 
diameter, and it was thought that the closing of 
it in one operation would involve a heavier con- 
cussion than with a gradual operation arranged 
for. These cone valves are worked from a chamber 
at the top of the dam, as shown in Figs. 21 to 25. 
The gearing is illustrated in detail by Figs. 26 to 
29, an unusual feature being the use of link chains 
and pulleys where the direction is changed. 

In addition to the pipes through the main cul 
vert, there is one at the side 50 ft. above the bottom 
of the dam. This was used during construction 
for passing the water in the old leat, as shown 
on the plan, Fig. 16, and it will ultimately be con- 
tinued as a main outlet to discharge either into the 
weir pond or screen chamber. All the pipes 
through the dam are of welded steel, § in. thick, 
flanged and bolted together. They are bedded in 
concrete, and to prevent water leaking through the 
dam along the smooth surface of the pipes, T-pieces 
have been fitted around the outside of the plates at 
intervals to stop any such flow. 

The pipe lines, which were taken in hand some 
years ago, extend now to Plymouth. These pipes 
are 25 in. in diameter, and are capable of deliver- 
ing at the maximum 10 million gallons per day. 
The greatest pressure is 111 ]b., although when the 
valve is closed at Roborough reservoir the pressure 
will be 150 1b., but the test pressure was 300 lb. 
The metal is .82 in. to 1.125 in. thick according to 
the probable pressure. 

The whole scheme cost 175,0001., made up as 
follows: The pipe line to Roborough reservoir, 
24,0001.; the Burrator dam, 96,0001. ; the 
Sheepstor dam, 24,0001. ; and the balance in land, 
cost of Act, casements. The average cost of 
excavation for the Burrator dam was 8s. 2d. per 
cubic yard, and the ‘* Cyclopean rubble” masonry, 
or the centering, 27s. per cubic yard. The work 
was carried out by the Corporation employés 
under the direction of Mr. Edward Sandeman, the 
water works engineer to the Corporation. Mr. 
James Mansergh, Vice-President of the Institu- 
tion of Civil Engineers, was consulting engineer, 
and we are indebted to both for permission to 
reproduce the drawings, and to Mr. Sandeman for 
conducting us over the works. 





LARGE SLAB DUPLEX MILLING 
MACHINE. 

THE machine which we illustrate on page 458 is one 
recently made by Messrs. Shepherd, Hill, and Co., 
Limited, machine-tool makers, of Leeds, for Messrs, 
Siemens Brothers and Co., Limited, Woolwich, It 
is arranged to operate upon two surfaces at once, and 
these surfaces may be as much as 16 ft. long and 40 in. 
deep, the maximum depth of cut being 4 in. when 
working on steel. The machine consists of a strong 
cross-box bed 30 ft. long and 4 ft. wide, and of deep 
section, for the table carrying the work to slide on. 
This table is 17 ft. long and 4 ft. wide, and of deep 
section, having three ieead flat surfaces on which it 
slides, and is, of course, very rigid to avoid springing 
by the downward pressure of the cutting tools. 

It is traversed along the bed when the tools are 
cutting at the rate of 2 in. per minute by means of 
a large steel screw inside the bed. This screw is 
driven at the end by a suitable clutch reversing gear, 
and gives aquick return. An electric motor of 5 brake 
horse-power is employed to drive it. Two massive 
box foundation beds are lipped into and firmly secured 
to the centre of the long 30-ft. bed, standing out at 
right — to it on both sides, whereon are fixed two 
powerfully geared headstocks carrying the large 
cutter plates. These headstocks are adjustable end- 
wise to suit work from 2 ft. to 4 ft. wide. Each cutter 
plate is 5 ft. 3 in. in diameter, and carries 60 roughing 
and three finishing tools, travelling at the rate of 17 ft. 
per minute. The headstocks are driven separately, 
each by a 40 brake horse-power electric motor. The 
necessary reduction of speed is effected by steel worms 
driving phoshor-bronze wormwheels of large diameter, 
a further reduction being effected through internal and 
external powerful steel gears, so arranged that the 
power is applied as close to the cutting tools as 
possible, thus avoiding all unnecessary torsion, and 
consequent liability to jar. The spindles are of steel 
12 in. in diameter, and merely carry the cutterheads 
or plates and internal driving wheels, no drive passing 
through them. The tools are lubricated by a centri- 
fugal pump, an oil tank, and appropriate connections, 
insuring a constant flow of lubricant on the cutting sur- 
faces. This machine will mill two surfaces each 10 ft, 
by 40 in. per hour, a total surface of 66 square feet. 





BrazILIAN CoAat.—A large coal deposit has been dis- 





covered at Alagoas do Monteiro, e coal, which has 
been tested, is reported to be of excellent quality. 
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ELECTRIC CAPSTAN AND TURNTABLE GEAR; NORTHERN RAILWAY OF FRANCE. 
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Tue Northern of France Railway Company may 
certainly with justice take the credit of possessing 
more enterprise than any other French railway com- 
pany, so far as following progress is concerned, and 
adopting new devices and improvements that promise 
to facilitate the working of its very important system. 
This is largely due to the initiative of Monsieur E. 
Sartiaux, chief of the electiical department of the 
company. He has adopted many useful and interest- 
ing electrical devices, and amongst them, not the least 
important are the electrically-worked capstans, used 
either for hauling wagons, or for moving turntables. 
It may be mentioned here that current is furnished 
for this purpose by a battery of accumulators, placed 
in the electric light station. It would have been 
scarcely practicable to depend on a dynamo, because 
it would be necessary to keep it constantly running, 
while the work to be done is intermittent; the 
amount of power required, moreover, is very vari- 
able. Secondary batteries would evidently fulfil the 
conditions exactly, provided they had sufficient capa- 
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first cost of the accumulator is, of course, consider- 
able, but it is found that the maintenance is unim- 
portant, and, for the installation we are going to 
describe, does not exceed 300 francs, or 12/. a year. 
The cells are charged every day from the lighting 
station, during the hours when the station and station 
buildings are lighted up. 

The Northern Railway Company makes use of three 
types of electric capstans for various operations re- 
a in its great terminal station; the common 
orm of capstan for hauling purposes ; a direct-actin 
capstan for operating turntables, traversers, &c. ; at 
a multiple-action capstan for operating several turn- 
tables at once, or for hauling wagons. 

The direct-acting electric capstan replaces the hy- 
draulic capstans previously in use, round which a 
rope, one end of which was attached to a wagon, was 
wound, the wagon being thus hauled from one line to 
another. Originally these shunting operations were 
conducted by hand, or by horse-power. The electric 
capstan comprises a multipolar dynamo A, Figs. 1 


























which is wound the hauling cable, and which makes 
the same number of turns as the dynamo. The bottom 
of the vertical shaft rests on a foot step bearing, 
carried on a cast-iron bedplate with four branches 7’, 
m*, &c. ; these are fixed to the bottom of the corre- 
sponding poles p*, p‘, p*, and p*. Normally the 
dynamo is enclosed in a cast-iron domed casing R 
made in one piece, and resting on four feet which 
form the base of the capstan. A second sheet-iron 
casing inclogses the electrical apparatus. The drum, 
platform, poles, base, armature, and shaft form one 
| piece, independently of the cast-iron casing, and are 

ree to turn around the horizontal trunnions y' and y’, 
| which rest in bearings cast in one with the casing ; 
| the centre of gravity of the whole lies approximately 
|along the axis of the trunnions. It is therefore quite 
easy to turn the drum or to reverse the platform in 
order to inspect or repair the electrical part of the 
| machine. ‘o prevent water from penetrating 1n- 
| side the casing, segmental cast-iron plates e are laid 
on the platform converging and meeting under the 





city to supply the maximum amount of power re-| and 2, with eight poles p’, p*, &c. ; the armature is drum in such a way that rain and snow are effectually 
quired occasionally, and only for short periods. 





The mounted on a vertical shaft that carries the drum P on prevented from entering. 


Flanges are cast on the 
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casing, and rings are passed through, to facilitate lift- | 
ing when it is desired to shift the capstan. It will be 

seen that no masonry foundations are required ; all | 
that is necessary is to excavate sufficiently to receive | 
the machine and to line the pit with oldsleepers. The 
space around the pit is then paved, a recess being left to 
receive the outside switch, which is shown in Figs. 3 
and 4. This switch, which is inclosed in a cast-iron 
box, covered with a chequered plate, serves to cut out 
the current when required for repairs, &c. There is 
also a commutator G, Fig. 1, for controlling the 

manceuvres of the capstan. It is placed inside the 

casing, and is controlled by the pedal O, which pro- 

jects above the platform of the capstan. By means of 

this commutator the current can be gradually admitted 

to the motor, through the action of a rheostat placed 

by the commutator. The drum of the capstan is 

.40 metre (15.75 in.) in diameter, and can exert a trac- 

tive effort of from 1 to 1000 kilogrammes, the grouping 

of the poles being arranged for a haulage of from 1 to 

400, and from 1 to 1000 kilogrammes. The vertical 

shaft is lubricated at g, the passage being protected by 

the cover h ; a similar lubricator supplies grease to 

the footstep bearing K.- But little attention to 

oiling is required ; once a week is sufficient for the 

most heavily-worked capstan, which completes from 

200 to 250 operations a day. 

The armature has an outside diameter of .80 metre 
(31.50 in.) ; of the eight poles, four wound with large 
wire, are mounted in series, with the armature, and 
four wound with fine wire are in derivation, for the 
tractive efforts of 1 to 400 kilogrammes; for the 
greater powers, the four coarse-wound magnets are 
grouped in quantity, and the four with fine wire 
remain in circuit on the main current. A normal 
effort of 400 kilogrammes on the rope, corresponds to a 
current of 30 to 35 amperes, and an effort of 1000 kilo- 
grammes, to a current of 70 to 75 amperes. At start- 
ing the current rises, in the former case to 50 amperes, 
and in the latter case to 85 amperes. In each case, 
with a current of 100 to 110 volts at the terminals, the 
armature makes 12 to 16 revolutions per minute ; this 
speed can, of course, be increased by raising the cur- 
rent. There is no objection (except loss of power) to 
allow these capstans to run continuously ; when work- 
ing without a load the speed rises to about 80 revolu- 
tions. It is the practice, in order to avoid sparking, to 
ran the capstan for a few revolutions before com- 
mencing, and after completing, an operation, with a 
small current of 5 or 6 amperes. The resistance of 
the armature and magnets in series does not exceed 
2ohms. By means of this capstan, with sufficiently 
long ropes and auxiliary drums, it is possible to turn 
several wagons on turntables, or to haul them upon 
different tracks. 

The second type is for acting direct on turntables | 
(Figs. 5 and 6); it is employed when it is unnecessary 
to haul the wagons, but only to turn them, or locomo- 
tives. This type very closely resembles the one we have 
described, except that the drum is not required, but is 
replaced by a pinion G carrying a pitched chain that 
passes around a toothed ring on the turntable; the 
Pinion is driven by the pon: friction gear F, Fig. 5. 








' 30,000 tons of tin-plate bars, and three other com- 
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The necessary pressure for this gear is supplied by a 
helical spring r, which can be regulated by an adjust- 
ing screw. This method of transmission is found de- 
sirable to prevent any shock to the motor, when 
the turntable is brought to a sudden stop by the 
locking gear. The illustration shows the method of 
covering in the capstan, and a modified arrangement 
of the iron segmental plates used in the first type 
is employed. , 2 this machine, the rheostat D and the 
commutator are placed under the casing; the axial 
line of the trunnions of the platform is normal to 
the line of the centre of rotation o o of the plate, and 
of the motor ; it is evident that this arrangement is 
necessary. The electrical device calls for no remark ; 
an effort of 400 kilogrammes is sufficient to turn a 
locomotive and tender ona 7-metre table. In order to 
save labour and to enable the man working the 
capstan to lock the turntable at any desired point of 
its rotation, M. Sartiaux has introduced a device 
for operating the locking gear from a distance ; it 
consists simply of a system of rods and a lever placed 
near the operating pedal of the capstan. The arrange- 
ment is shown in Figs. 7 and 8. 


(To be continued. ) 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 28, 

Bustness in iron and steel continues very good in all 
parts of the United States. While there has been no 
general advance in prices, everything points that way. 
There are negotiations in progress for large shipments 
of pig from Southern furnaces in anticipation of an 
advance in prices, which has, in fact, been already 
made in an instance or two. Billets have reached 
16 dols. at mill, and makers are so far oversold that 
large orders in some cases have been refused. The 
urgency of the billet demand is being guarded as 
much as possible as a secret for the present. The 
shipyards are about placing large plate orders. 
Engineers have instructed their purchasing agents 
to close contracts for about 25,000 tons of ma- 
terial in plates and structural mills, about one- 
fourth of which goes to New York. Bessemer ig is 
10 dols. Orders for 4000 cars were placed within 
a week. The Western bar mills are booking an 
immense business, and an advance of 2 dols. per ton 
will be made in October. One company purchased 


panies want 20,000 tons. Numerous orders have been 














and wire nails are up a trifle. Pipes and tubes will 
probably be advanced within 30 days. The entire 
situation has improved. There seems to be a dispo- 
sition among manufacturers to fight against an 
advance in prices; but if the present situation con- 
tinues, and new work developes as fast for a month 
or two more, manufacturers will be forced to name 
higher prices. The Transatlantic inquiries of the 
past few days are very interesting. 








LEIcesteR TRAMWAYS.—The Leicester Town Council 
has entered into a provisional agreement with the Leices- 
ter Tramway Company for the purchase of its under- 
taking. The price agreed upon is 129,500. The Town 
Council will also pay off the company’s debentures, amount- 
ing to 24,0000. 





PxrRSsONAL.—Messrs. Victor Coates and Co., Limited, 
of the Lagan Foundry, Belfast, have received an order 
from Messrs. Jeremiah Ambler and Sons, Limited, Mid- 
land Mills, Bradford, for one of their special triple- 
inverted engines having cylinders 20 in., 31 in., and 50 in. 
in diameter by 48 in. stroke, for a working pressure of 
180 1b., 1250 indicated horse-power. 





YorksHirE Coat-Minina. — Messrs, Woodhead are 
——— with a scheme of colliery development at 

orough Corner, near Wakefield, which, when com- 
pleted, will find employment for 400 workpeople. Two 
deep shafts are to be sunk to the Haigh Moor seam ; 
good coal has been found, and the output is expected to 
be 800 tons per day. The works will be known as the 
Manor Collieries. 





Post Orrick TELEGRAPHY.—The revenue derived from 
the Post Office telegraphs is still growing, the increase 
for the six months ending September 30, 1898, having 
been 70,000/., as compared with the amount collected in 
the corresponding period of 1897. But the difficulty is 
that if Post Office telegraph revenue grows, the workin 
expenses have an awkward tendency to grow also, and, 
upon the whole, in at least an equally rapid ratio. The 
only excuse which Post Office officials offer for the un- 
satisfactory financial results which they have thus far 
worked out, is that the facilities which ‘‘ the depart- 
ment” has afforded for the transmission of messages 
are a great advance upon those given by the old telegraph 
companies, and that the public has thus derived an in- 
direct return upon the capital which the State has ex- 
pended in telegraph acquisition and extension. The 
excuse does not appear, however, adequate or satisfac- 
tory. Lic, sq business, if conducted by the State at 
all, should be carried out by it upon sound and reliable 





placed for next year’s delivery of steel rails. Wire 


business principles. 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—A good business was done 
in the pig-iron warrant market last Thursday. The tone 
was firm, more especially at the afternoon session, when 
Scotch iron advanced in price 44d. per ton, Cleveland 
2d., and hematite iron 14d. per ton. At the close of the 
market the settlement prices were—Scotch iron, 48s. 44d. 
er ton; Cleveland, 43s. 44d. ; Cumberland and Middles- 
neti hematite iron, 54s. 74d. and 52s. 6d. per ton 
respectively. On Friday forenoon a good business was 
also done, about 25,000 tons of iron changing hands. 
Special brands were said to be scarce, and some furnaces 
now on hematite were said to be going again on ordinary 
iron, There was an advance in prices all round from 
1d. to 14d. per ton. In the afternoon the market was 
again strong, Scotch advancing other 14d. per ton, 
making a rise of 3d. on the day. The sales were again 
some 25,000 tons, and the settlement prices were: 
483, 74d., 433. 6d., 543. 10}d., and 52s, 6d per ton. 
At Monday’s forenoon session of the market some 
15,000 tons of iron changed hands. Prices were just 
steady, and the tone of the market was quiet. Prices 
gave way 4d. to 1d. per ton, but hematite iron rose 14d. 

rton. In the afternoon the market was strong. Other 

,000 tons were included in the turnover, and on the day 
Scotch iron closed 2d. up, and hematite iron 34d. per ton, 
and the closing settlement prices were 48s. 9d., 433. 6d., 
55s. 14d., and 52s. 6d. per ton. At Tuesday’s forenoon 
session of the iron market business was quiet. About 
10,000 tons were dealt in, but prices were not much 
changed. Scotch iron was unaltered, Cleveland rose 4d., 
and hematite iron rose 1d. per ton. The market was 
strong in the afternoon, Scotch touching 493. per ton, 
with buyers over, showing a rise of 24d. per ton on the 
day. Cleveland rose 14d., and hematite 3d., per ton, and 
the sales amounted to 15,000 tons. The settlement 
prices were 49s., 43s. 74d., 55s. 44d., and 53s. per 
ton. A good business was done this forenoon. About 
30,000 tons were dealt in. The tone was very firm and 
Scotch iron rose in price 4d. per ton. A large business 
was done in the afternoon, about 35,000 tons changing 


hands. The sales included 10,000 tons of Cleveland, a 
month fixed, with 1s. forfeit in sellers’ option. Prices 
were a shade easier, Scotch giving way 1d. and 


hematite 4d. per ton. The settlement prices were 


493, 43s. 74d., 55s. 44d., and 53s. per ton. The cur- 
rent quotations for makers’ No. 1 warrant iron: 


are as follow: Clyde, 54s.; Gartsherrie, 55s. ; Calder, 
55s. 6d. ; Summerlee, 56s.; Coltness, 57s.—the foregoing 
being all shipped at Glasgow ; Glengarnuck (shipped at 
Ardrossan), 51s. ; Shotts (shipped at Leith), 55s. 6d.; 
Carron (shipped at Grangemouth), 55s. per ton. Con- 
siderable fluctuations have marked the course of the 
market during the past week. <A large amount of busi- 
ness has been done, more especially in Scotch iron, but 
operations continue to be confined largely to members of 
the trade. There is no alteration to report in the 
general healthy tone of the trade—both home and export 
—and, in fact, everything points to a continuance of the 
oresent local consumption until well on into next year. 
The number of furnaces in blast is 77 (four having been 
temporarily damped down at Clyde Iron Works for re- 
yairs), against 78 at this time last year. Six are making 
Sods iron, 33 are making ordinary iron, and 38 are 
making hematite iron. The following are the returns 
as to the shipments of pig iron from all Scotch ports 
for last week 5983 tons, against 3861 tons in the 
corresponding week of last year. They included 105 
tons for South America, 240 tons for Australia, 120 tons 
for Italy, 400 tons for Germany, 420 tons for Russia, 470 
tons for Holland, 500 tons for China and Japan, smaller 
uantities for other countries, and 3432 tons coastwise. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 324,292 tons, as compared with 
324,739 tons in the corresponding work of last year, thus 
showing a reduction for the week amounting to 447 tons. 


Pig-Iron Stocks: Heavy Decrease.—During the present 

ear the withdrawals of pig iron from public stores 
fon been very heavy. Irrespective of any decrease 
that may have taken place in supplies in makers’ hands, 

ublic stocks show a net decrease of 70,965 tons since 
Saauary 1. The following Table gives the details : 





ae Oct. 3. Jan.1. Increase. Decrease, 
Tons. Tons. Tons. Tons, 
Connal’s (Glasgow) .. .. 824,862 337,306 13,004 
Cleveland (Mid- 
dlesbrough) ci .. 88,838 78,224 10,554 
Connal’s hematite (Middles- 
brough) .. is . 40,1387 60,471 be 10,334 
North-Eastern Railway 9,800 7,969 1,831 
West Cumberland .. .. 80,298 26,174 4,124 
North-Western Railway 
(Maryport) .. oe .. 41,278 67,292 16,014 
Hematite Storage Company 6,850 12,193 5,343 
Furness Railway Company, 
Barrow - os .. 46,012 88,791 42,779 
Totals .. 587,515 658,480 16,509 ~ 87,474 


Net decrease this year, 70,965 tons, 


Finished Iron and Steel.—Within the past quarter 
iron ship-plates and angle-bars have advanced — the 
former from 5/. 12s. 6d. to 62. per ton, and the latter 
from 5/. &. 9d. to Bl. 128. 6d. per ton. Steel ship- 
plates, which at the end of June were quoted at 
5. 17s. 6d. to 6l. per ton, are now OJ. 5s. per ton, and 
ship-angles have risen during the quarter from 5. 13s, 9d. 
per ton to 6/. per ton. 


yoo eer of Ammonia.—The last return of the shipments 
of sulphate of ammonia were 157 tons, and up to date of 


return they came to 87,293 tons, and showed a decrease of 
18,134 tons, as compared with the corresponding period 
of last year. The market has of late. been quiet, with, 





however, a firming tendency latterly. The price at Leith 
is 10/. per ton. 


Glasgow Copper Market.—The settlement prices tor 
copper last Thursday were 52/. per ton. On the following 
forenoon 100 tons of copper were disposed of, and the 
price made an advance of 3s. 9d. per ton. In the after- 
noon another 100 tons were dealt in, and the quotations 
rose other ls. 3d. per ton. On Monday forenocn 325 tons 
were bought, and the price advanced 53. per ton. An- 
other 100 tons (on forfeit terms) were bought in the after- 
noon. Copper was strong yesterday, on the favourable 
statistics for last month. Fifty tons changed hands at 
52/. 17s. 6d. per ton, and 100 tons at the sanve price with 
20s. per ton forfeit. The net advance on the day was 
2s. 6d. per ton. No transactions were recorded in copper 
this forenoon, but the price was marked down 2s. 6d per 
ton. In the afternoon 25 tons were bought, and the price 
rose 33. 9d. per ton. 


New Shipbuilding Contracts. —It is announced that 
Messrs. Caird and Co., Greenock, have received an order 
from the Peninsular and Oriental Steam Navigation Com- 
pany for the supply of a new steamer of 8000 tons re- 
gister. She will be of similar dimensions to those of the 
Arabia. It is rumoured also that the firm have received 
an order for another large steamer for the same owners. 
—Mr. G. L. Watson has placed an order with Messrs. D. 
and W. Henderson and Co., of Partick, for what will be 
the largest sailing yacht afloat. The new vessel will be 
of about 500 tons measurement, and her hull above the 
water line, fore and aft, will resemble the old sailing 
China tea clippers, but below her water - lines she 
will be much finer.—The same gentleman has also 
placed with the Ailsa Shipbuilding Company, of Troon, 
an order for a steam yacht of the same tonnage.—He 
has likewise received a commission to design and get 
built on the Clyde a steam yacht of 2000 tons for Mr. 
Anthony G. Drexel, Philadelphia. She is to replace the 
Margarita sold to the King of the Belgians.—Commen- 
datora Ignazio Florio, of Palermo, Italy, is also about to 
_ the order for a 2000-ton_twin-screw yacht, which is 
ikewise to be designed by Mr. Watson, and built by 
Messrs. Scott and Co., Greenock, who built for him two 
years ago, the steam yacht Acgusa, of 1242 tons. 


Clyde Shipbuildiug Trade: September Launches.—The 
Clyde shipbuilders foie passed through another busy 
month. As many as 18 new vessels were put into 
the water during September, aggregating 42,515 tons, 
which brings up the total output for the nine months to 
299,535 tons—-215 vessels. If the average is maintained 
for the other three months, as there seems every pro- 
bability that it will be so, a year of most exceptional 
activity will have to be recorded. Work in hand is 
plentiful, estimated to amount to 480,000 tons, as com- 
pared with 366,000 tons a year ago; 213,000 tons two 
years ago; 229,000 tons on September 30, 1895 ; 263,000 
tons in the year previous; 208,000 tons in September, 
1893. The vessels launched during the month were of 
8000 tons down to a number of steam fishing fleeters built 
by Messrs. Machie and Thomson, Govan. 


A Prospective New Gas Works for Glasgow.—A short 
meeting of the Gas Committee was held yesterday after- 
noon, after which the members drove out to inspect the 
site which has been suggested by Mr. Foulis for the new 
East End Gas Works to replace the Dalmarnock works, 
which are now out of date, and hemmed in all round by 
dwelling houses. The Dalmarnock Works only produce 
6,000,000 cubic feet of gas per diem, while the total con- 
sumption in the city and district is at present 31,000,000. 
In 15 years Mr. Foulis estimates that the demand will 
have risen to 60,000,000 cubic feet. The site he recom- 
mends for the new works lies between the Monkland 
Canal and the Caledonian Railway branch line, and ex- 
tends to about 110 acres, sufficiently large to accommo- 
date works capable of ultimately producing 40,000,000 
cubic feet daily. 


New Pier and Pavilion on the Forth.—At a meeting of 
the Leith Town Council on Tuesday ascheme was brought 
forward on behalf of Mr. W.'T. Purves for the construc- 
tion of an iron pier and pavilion at Trinity, Leith, on the 
lines of those in English and Continental watering places. 
The Council were asked to extend the cable-car system to 
the pier, the promoters finding the capital. It was agreed 
that a committee should confer with Mr. Purves. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Dangers of File Cutting.—The third interim report 
of the Departmental Committee on Dangerous Trades 
deals at considerable length with the file-cutting industry 
as carried on chiefly in Sheffield. The dangers of file 
cutting, says the report, are to be traced to several 
causes, the most important of which is the “lead bed ;” 
but there are many accessories to this which make file- 
cutting one of the most serious subjects into which the 
committee have been directed to inquire. The conditions 
under which the occupation is carried in numerous in- 
stances tend unnecessarily to aggravate the risks of lead 
rt Bad ventilation, over-crowding, dirtiness, 
want of | ight in the workshops, their close proximity to 
privy middens, general disinclination to take precautions, 
the cramped position in which the work is carried on, 
the practice of licking the fingers to hold the chisel, and 
of brushing the dust of the cut file, the juxtaposition of 
the ‘‘ stocks,” dilapidation of the floors and neglect of 
lime washing, are governing conditions which produce in 
this industry a vitality as low and a mortality as high as 
can found in any industry considered by the com- 
mittee. The report includes remarks by the medical 





officer of health for Sheffield, who points out that amon 
file makers the combined mortality is 316, against 1 


for occupied males in general. The report recommends 
very sweeping reforms for the better and more healthy 
conduct of the trade. 


Elderly Miners and Compensation.—The executive of 
the Yorkshire Miners’ Association have been sitting this 
week at Barnsley to consider how best to deal with cases 
arising from men being discharged in ay Sg of the 
Workmen’s Compensation Act. It has n already 
stated that a considerable number of elderly miners, and 
others suffering from some physical defect, had been 
discharged on the ground that the owners could not take 
the responsibility of continuing to employ them, having 
regard to the stringent character of some of the provisions 
in the Compensation Act as applied to such cases. A 
scheme is being drafted and will be submitted to the 
branches of the Association for confirmation, by which 
provision will be made for men so p In the mean- 
— they will continue to receive an allowance of 8s. per 
week. 


Wages in the Foundry Trades at Leeds.—A_ conference 
between a committee of the Engineering Employers’ 
Federation and representatives of the Staningley, 
and district branches of the Iron Founders’ Association 
has been held. The committee, on behalf of the em- 
ployers, offered an advance in the moulders’ wages of 1s, 
per week, and the men accepted it, coupled with the 
assurance that another 1s. will be conceded in January 
next. 


Sheffield Engineers and their Wages.—The request of 
the engineers, enginemakers, patternmakers, machinists, 
smiths, and strikers in the Sheffield district for an increase 
of 2s. per week in their wages, and a reduction of hours 
by one hour per week, been referred by the local 
employers to the Employers’ Federation. The workmen 
are strong in the belief that their demands will be acceded 
to, the wages of engineers in many parts of the country 
having been advanced within the past few months. 


Charles Cammel and Co., Limited.—The directors of 
this company have paid an interim dividend of 2s. 6d, 
per share on the ordinary shares, and 2s. 6d. per share on 
the 5 per cent. accumulative preference shares of the 
company, free of income-tax. 


Iron and Steel.—With the turn of the quarter orders 
for steel are 6g ggg more freely, and nearly all 
branches of the trade are well employed. One of the 
exceptions is the cycle trade, the demand for steel for 
cycles having fallen off ina most marked manner. The 
iron trade continues good, and prices are slowly creeping 
up. Spanish hematites have advanced 1s. to ls. 6d. per 
ton, but that had been expected, and had been practically 
discounted in the prices of iron. ‘The firms having to do 
with the production of machine knives, reaper sections, 
scythes, and similar s, have had an excellent run of 
trade all the year, and for next season orders are already 
coming to hand in fair quantities. An improving business 
is being done in files and saws, and movement in the 
cutlery and plating trades is becoming more pronounced. 


Coal and Coke.—There is a well sustained demand for 
all classes of fuel required for manufacturing pursuits. 
Although the shipping season is drawing to a close, there 
is at present little indication of a falling off in the 
quantities sent to the ports. Prices for house coals, which 
are selling very freely, went up 1s. per ton on the Ist 
inst. Prices are now, Mortomley 13s. per ton; Silkstone 
branch, 12s. 6d. ; Wallsend, 12s. ; High Hayles and best 
screened Silkstone, 9s.; Barnsley house, 9s. 6d.; ditto 
seconds, 8s. 6d.; Barnsley hards, 93. 6d. to 103.; un- 
screened ditto, 83. 6d. to 9s. ; Parkgate hards, 93.; steam 
nuts and best Barnsley slack have gone up 6d. per ton 
and are now quoted the former, 6s. 6d. and 5s, 6d.; = 
slack, 3s. per ton. Coke is in steady demand ; foundry 
sorts being 18s. per ton ; steel-melting coke from 16s. to 
18s.; blast-furnace ditto, 12s. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was not very numerous, but the market 
was most cheerful in tone ; prices were moving upwa 
and a fair amount of business was transacted. No. 3 
Cleveland pig was not so scarce as it has been of late, 
Continental customers being compelled to take less 
than they require, on account of the drought having 
dried up the inland waterways abroad, and thus pre- 
vented to a great extent deliveries up country. Buyers 
were ready enough to pay 43s. 3d. for prompt f.o.b. de- 
livery of No. 3 g.m.b. Cleveland pig iron, and in some 
cases parcels were secured at that price, but 43s. 44d. 
was paid, and several sellers asked 43s. 6d., and 
were not at all disposed to accept less. The other quali- 
ties of Cleveland pig showed very little change in price. 
No. 1 was 44s. 6d. ; No. 4 foundry, 41s. 6d. ; grey forge, 
39s. 6d. ; mottled, 38s. 9d. ; and white, 38s. 3d. Middles- 
brough warrants opened at 43s. 6d. and closed strong at 
43s, 74d. cash buyers. Some improvement was at last 
noticeable in east coast hematite pig iron, but considering 
the demand and the recent inc cost of production, 
prices are certainly below what they should be. Buyers 
still endeavoured to purchase Nos. 1, 2, and 3 at 
52s. 6d. for early f.o.b. delivery, but it was ry 
very easy to purchase at that price. Up to 52s. Sd. 
was said to have been paid, and some firms put 
the price at 53s. Middlesbrough hematite warrants 
were 52s. 9d. cash buyers, but the quotation = 
nominal, there being nothing doing in them. ——. 
ore was firm, and freights were strong. Rubio was — 
14s. 9d. ex-ship Tees, and freights Bilbao-Middlesbroug 
were fixed at 6s. 9d. To-day there was no alteration 





whatever in the market. Shipments, so far, this month 
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ye not over good, but they are expected to improve, as 
it is understood that a lot of iron has yet to be sent abroad. 


Manufactured Iron and Steel.—In the manufactured 
jron and steel trades there is continued great activity. 
Almost every branch is kept very busily at work, and 
prices all round are moving in the right direction. The 
demand for tt material is perhaps rather more 

ressing than for other kinds of material. Bars are also 
in very good request and show improvement in price. 
The following are now about the market quotations: 
Common iron bars, 5/. 12s. 6d.; best bars, 6/. 2s. 6d.; iron 
ship-plates, 6/.; iron ship-angles, 5/. 15s.; steel ship- 
plates, 61. 5s.; and steel ship-angles, 6/.—all less the cus- 
tomary 2} per cent. discount for cash. The steel-rail 
trade is steady, but prices show little or no change. 
Heavy sections are about 4/. 12s. 6d. net at works. 


Tees Iron and Steel Shipments.—The Customs return of 
theiron and steel shipments from the Tees for September 
show a heavy decline, as compared with August and the 
corresponding month of September last year. The pig 
iron exported amounted to 92,698 tons, as compared with 
104,002 tons for August, and 98,570 tons for September 
last year, whilst 15,797 tons of manufactured iron and 
15,395 tons of steel were exported, as compared with 
16,555 tons of manufactured iron and 18,389 tons of 
steel for August. Only 14,015 tons of manufactured 
iron were despatched in September last year, but the 
steel shipments amounted to 26,995 tons. The decline in 
the pig-iron shipments has arisen mainly from a lessened 
production, due, in a great measure, to the heat in the 
earlier part of the month, which interfered with the work- 
ing of the furnaces at their maximum efficiency. All the 
works have been exceedingly busy, and it is reported 
that if all the iron that has been ordered during September 
could have been sent away, shipments would have been 
the best of the year. The same remark applies to the 
finished iron and steel works, all of which are very busy. 


Coal and Coke.—Bunker coal is in good demand, and 
prices are firm. Quotations for gas coal continue to im- 
prove. Household coal very dull. Coke strong, large 
quantities being taken both for export and for home use. 
Up to 14s. 9d. is quoted for good blast-furnace qualities 
delivered here. 








NOTES FROM THE SOUTH-WEST. 

Water Supply of Winscombe.—In consequence of the 
Rural District Council of Axbridge having applied to the 
Local Government Board for power to borrow 3200/. for 
works of water supply for the parish of Winscombe, Mr. 
H. P. Boulnois, Ck Local Government Board inspector, 
held an inquiry at Winscombe on Friday. Mr. Reece 
having given the customary information as to the popula- 
tion, assessable value, &c., of the area proposed to be sup- 
plied, Mr. A. Powell explained his plans to the inspector 
at some length. Mr. W. Petheram and Mr. B. E. 
Somers opposed the scheme on behalf of the Churchill 
Parish Council. urging that, by the utilisation of the 
springs proposed, the inhabitants of Dolberrow would be 
deprived of their water supply. 


Dr. Leicester.—Dr. James Leicester, F.C.S., late chief 
lecturer on chemistry and metallurgy at the Merchant 
Venturers’ Technical College, Bristol, has been elected 
head of the chemical department of the Municipal Tech- 
nical College at Derby. 


Cardif.—The steam coal trade has not shown much 
change. The best descriptions have been making 13s. 6d. 
to 15s. per ton, while secondary qualities have brought 
123. 6d. to 12s. 9d. per ton. House coal has also remained 
without material variation; No. 3 Rhondda large has 
made 13s, 6d. to 14s. per ton. The demand for patent 
fuel _ been fairly good, and prices have been main- 
tained, 


South Wales Institute of Engineers.—A general meeting 
of the Institute was held on Monday, at Cardiff, the 
president, Mr. H. K. Jordan, F.G.S., in the chair. A 
paper contributed at the last meeting by Mr. G. E. J. 
M‘Murtrie, on “Sinking,” was commented upon. The 
president remarked that he was of opinion that explosives 
were often called upon to do work which they should 
not be called upon to do, and that if a little more 
intelligent application were made in boring holes, far less 
explosives would be used. He agreed that low-tension 
fuses were the best. Professor Galloway expressed 
an opinion that the winding of water from shafts was 
more efficiently and ——Tt. carried out than 
yenping. Mr. E. M. Hann said he had had a great 

eal of experience in winding water, and he found it 
more troublesome than pumping. Mr. Archibald Hood 
thought winding would be found useful in some cases and 
under certain conditions. Mr. M‘Murtrie replied, and 
the discussion was adjourned. Mr. E. M. Hann’s paper, 
on Mes ge ange in Winding Appliances,” was next 
discussed. Mr, A. J. Stevens, Newport, remarked that 
in the South Wales district the engines were too big, and 
the drum was of too great a diameter, and, therefore, 
everything worked too slowly. The discussion was ad- 
Journed. Mr. John Parry, analytical chemist, Newport, 
supplemented a paper he had already given to the 
Institute, on “The Physical Analysis of Steel.” He 
had stated that solidification or freezing of steel and 
iron was similar to the freezing of water, and recent 


Py) 
9 


Investigations had confirmed this view. We could get 
fine ice, and we could get rotten ice, and the same held 
good with reference to steel. By means of the X-rays a 


person could look through a piece of ice, and he was now 
making experiments with a piece of heated steel to see, 
Possible, the formation or malformation of the grain. 
€ discussion was adjourned. The secretary (Mr. Hort 
Hexham) read a letter from a mine manager in the Trans- 

on 


if 


the cost of working coal in that Republic. The 


total cost, it was stated, was 3s. 2d. per ton in bags or 
with wagons (except the cost of bags, which was charged 
to customers), on an output of 118,000 tons. Nothing 
like a proper day’s work could be got out of ‘‘ the boys.” 
Their pay looked like cheap labour, but it was not. 








MISCELLANEA. 

THE Board of Trade have recently confirmed an order 
authorising the construction of light railways between 
gpg and Beeford, in the East Riding of the county 
of York. 


The eighth annual dinner of the Institute of Marine 
Engineers will take place at the King’s Hall, Holborn 
Restaurant. on Wednesday, October 12, at 7 p.m. There 
will be a reception by the President, Mr. John Inglis, 
LL.D., at 6.30 p.m. 


The Board of Trade have recently confirmed an order 
authorising the construction of a light railway in the 
county of Wilts from the London and South-Western 
Railway between Grately and Porton to Amesbury and 
Shrewton. 


The traffic receipts for the week ending September 25, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,806,549/., which was earned on 19,253} 
miles. For the corresponding week in 1897 the receipts 
of the same lines amounted to 1,760,846/., with 19,0544 
miles open. There was thus an increase of 45,703/. in 
the receipts, and an increase of 219 in the mileage. 


Safes of manganese steel are now being made in the 
States, experiment having, it is stated, proved this 
material to offer extraordinary resistance to the assaults 
of burglars, even when nitro- — is used in the 
attempt to blow the door out. e safes in question are 
made in two pieces only, viz., the body and the door. 
The latter is circular and is fitted into its opening by 
grinding, the joint thus formed being so close as to pre- 
vent the introduction of any explosive, liquid or otherwise, 
into the joint, 

The Secretary of State for Foreign Affairs has received 
a despatch from Her Majesty’s Consul-General at Chris- 
tiania stating that tenders are invited by the Norwegian 
State Railways Administration for the delivery of 375,800 
railway sleeper-plates. Tenders in sealed envelopes 
marked ‘‘ Underlagsplader,” should be addressed to 
‘* Jernbanestyrelsens Expeditionskontor, Statsbanerne, 
Christiania,” and they should reach that address by 7 p.m. 
on October 19. A copy of the conditions of contract 
may be examined at the Commercial Department of 
the Foreign Office any day between the hours of 11 a.m. 
and 6 p.m. 


A Cammell steel armour-plate, 11.8 in. thick, treated 
by the Krupp-Harvey process, was tested on the 29th ult. 
at Shoeburyness, in the presence of Government officials. 
Three Holtzer armour-piercing projectiles, each weighin 
720 lb., were fired from the 12-in. breechloading gun wit 
striking velocities of about 1860 ft. per second, develop- 
ing energies of over 17,000 foot-tons, All three projectiles 
were completely broken up, the penetrations into the 
plate being in each instance under 4in. The plate was 
perfectly free from cracks after the first and second 
rounds, and only one fine line was observed after the 
third round from the point of impact to the upper edge 
of the plate. The test fulfilled the Admiralty conditions 
in a highly satisfactory manner. 


The Navy Department of the United States is making 
contracts for four new coast-defence single-turret monitors 
of 2700 tons displacement, with a speed of 12 knots, 
carrying two 12-in. rifled cannon, with smaller guns, and 
of about 124 ft. draught. It has been decided to equip 
the three new battleships recently ordered with the im- 

roved 12-in. Krupp armour. The new battleship 
Tiiinois, which will be launched at Newport-News on 
Tuesday, will be the largest and most powerful, and pro- 
bably the most generally effective battleship in the 
American Navy. She will have a displacement when 
loaded of 12,325 tons. Her main battery will consist of 
four 13-in. rifled guns and fourteen 6-in. quick-firing guns. 
She will be fully completed next October. 


The Great Eastern Railway Company have recently 
ordered in connection with other machinery a large 
hydraulic hoist to connect the East London Railway 
with their line at the Spitalfields coal dépét. The hoist 
is to direct-acting, and to be capable of lifting two 
loaded trucks weighing 35 tons. The platform will 
measure about 47 ft. long by 15 ft. wide, and the rams 
will be arranged_ to allow for differential working. The 
total height of lift at the Great Eastern level is 44 ft. ; 
but there is an intermediate level at 27 ft. from the high 
level which also has to be served. The contract for the 
whole of the work, including pumping machinery, accu- 
mulators, capstans, and the necessa ressure anc return 
piping, has been placed with the Hydraulic Enginecring 
Company, Limited, Chester. 

The first meeting of the new session of the Leeds Asso- 
ciation of Engineers was held at the rooms of the Asso- 
ciation, 5, Park-lane, Leeds, on September 29, when the 
President (Mr. William Sheldon) referred to the excur- 
sions of the members during the summer months, their 
visit to the Horwich works of the Lancashire and York- 
shire Railway Company having been of special interest. 
He looked forward to such excursions becoming more 
popular in future years. He had intended to have 
spoken on the prosperous condition of engineering works, 
but said it seemed best not to say too much on that sub- 
ject at present. He hoped he was inaugurating a session 
which would be fruitful of information advantageous in 
the trade. The meeting was also addressed by Messrs. 





R. Lupton, A. Towler, T. Craister, W. J. Dickinson, 


C. Smith, 8. Thornton, C. H. Holgate, and others, after 
which a vote of thanks was accorded to the President. 


The British Fire Prevention Committee are establishing 
a testing station near Regent’s Park, where fire-resist- 
ing materials and systems will be investigated in a 
practical manner and on scientific lines. This station 
will be the first of its kind in Europe. The preliminary 
arrangements have been in the hands of Mr. Edwin O. 
Sachs, acting for the executive, and Mr. Frederic R. 
Farrow, acting for the commercial section. The tests 
in each case will be undertaken by the executive of the 
committee in conjunction with representatives of the 
council and the general body of members, and the 
reports will take the form of statements of facts, 
supplemented by diagrams and photographs, duly 
attested. The executive consider that many private 
and so-called exhibition tests of inventors or traders 
in fire-resisting materials cannot be relied upon, and 
they hope that at their station the true merits and 
suitable purposes of different kinds of work will be ascer- 
tained, and the disappointing absence of fire resistance in 
buildings supposed to be “fireproof” henceforth obviated. 


If the lack of rain continues much longer the water 
supply of many of the provincial towns will be very 
seriously affected. Even now it appears that, at Leeds, 
the gy aegy have issued notices prohibiting the use of 
water for doorstep or window washing; whilst many 
country places in the Midlands are actually waterless, 
the water needed having to be carted many miles. The 
flow of the Thames over Teddington Weir has on occa- 
sion sunk as low as 65 to 70 million gallons per day, whilst 
the average now is but 90 to 100 millions. As regards the 
East London Company, it will, of course, be impossible 
for their new reservoirs to be constructed before next 
summer, but if next year isa normal year they will not 
be required. If, however, there is again a shortage of 
rain, Mr. Bryan hopes to get over the dry season by ob- 
taining water from other companies, and further develop- 
ing the well system. From all these sources combined it 
is hoped that a total additional supply of 16,500,000 
gallons per day can be obtained, made up as follows : 


Southwark and Vauxhall connection 5,000,000 
New River, with Grand Junction 

help... rae Sis 4 6,000,000 
Progress with wells ree ... 3,000,000 
Through Thames Main by arrange- 

ment with Grand Junction «2,500,000 


Dredging for gold has been practised for many years 
on the rivers of New Zealand, British Columbia, and 
elsewhere, both suction and bucket dredgers being used. 
The latter ty pe, in favourable conditions, is particularly 
convenient, and proves very economical in working. One 
of this t has recently been built at the works of 
Messrs. Flavell and Churchill, Bellot-street, East Green- 
wich, to designs supplied by Mr. Charles Ball, of St. 
Leonards-on-Sea. is machine was shown in action by 
the makers on Wednesday, the 28th ult. It consists essen- 
tially of a 6-in. centrifugal sand pump mounted on a pon- 
toon which also carries a 25 horse-power engine and a 
—— boiler, both supplied by Messrs. Garrett and Sons, 

imited, of the Leiston Works, Suffolk. The discharge 
from the pump is delivered into a series of sluice boxes, 
also erected on the pontoon, which can be fitted with 
riffles, amalgamating plates, and the like, in the usual 
way. The gold which escapes the latter is finally caught 
in a separator fixed at the discharge end of the sluice 
boxes. This separator consists of a box in which the 
sand, &c., collects, and is kept in constant motion by 
an upward stream of water forced in from aspecial pump. 
Under these conditions the gold sinks to the bottom, and 
is caught on a perforated tray. The waste material is 
discharged overboard. The pontoon also carries a grab 
dredger, worked by a steam winch of the usual pattern. 





CaTaLocurs.—Mr. Thomas W. Ward, of the Albion 
Works, Sheffield, has sent usa copy of a special price-list 
he has just issued of American and other labour-saving 
machine-tools which he has in stock ready for immediate 
delivery. The tools are, for the most part, unused, 
and are offered at a reduction on new prices.—Messrs. 
Lingley and Bingham, of the Clough Works, Sheffield, 
have sent us a copy of their new illustrated catalogue of 
bellows, portable forges, vices, and other smiths’ tools. 
-—We have received from Mr. A. A. Tattersall, of the 
Mill Hill Tool Works, Blackburn, a description of a new 





attern machine for wet or dry grindery.—The Safety 
5 antares Wiring Company, of 34, Victoria-street, West- 
minster, have sent us a copy of a pamphlet describing 
their system of wiring. 
New Sovutn Watzes Raiways.—The report for the 

uarter ending December shows that the revenue during 
the quarter, 894,712/., has fallen off to the extent of 
14,863/., and the expenditure has been reduced by the 
sum of 2393/., the ratio being 47.37 per cent. of revenue, 
against 46.86 per cent. The passenger traffic shows an 
increase in every branch, and in the aggregate amounts to 
58471. For the increased earnings 101,969 additional 
journeys were made. The goods branch shows a falling 
off of 20,7107. Wool shows a reduction of 17,3361. ; and 
live stock, 10,7122. General merchandise increased 3795/. ; 
and minerals, 35437. The goods tonnage, including wool 
shows a reduction of 28,670 tons. Coal and coke incre 
4053 tons, and other minerals 18,174 tons, The total train 
mileage has increased 12,306 miles. This increase, how- 
ever, is after Benes poe additional passenger service to 
the extent of 58,237 train-miles, and making provision for 
the working of new lines opened su uent to the corre- 





sponding quarter in 1896. In the goods branch the train 
mileage shows a reduction of 52,700 miles. 
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DUPLEX MILLING MACHINE 


CONSTRUCTED BY MESSRS. SHEPHERD, HILL, AND CO., LIMITED, ENGINEERS, LEEDS. 


(For Description, see Page 453.) 
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NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 








NOTICES OF MEETINGS. 


Tue INSTITUTION OF JUNIOR ENGINEERS.—Friday, October 14, at 
8 p.m., at the Westminster Palace Hotel, annual general meet- 
ing. Council’s report, election of officers for the eighteenth 
session, &c. 

North oF ENGLAND INsTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Saturday, October 8,'in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at 2 o’clock. The President (Mr. William 
Armstrong) will deliver an address. The following papers will be 
open for discussion: ‘Coal Shipping by Belts,” by Mr. John 
Morison. (Trans. Inst. M.E., vol. xv., “ee 67.) ‘* Telescopic 
Spout for a Breakage of Coal in the First Shipment,” by Mr. 
E. W. Crone. (Trans. Inst. M.E., vol. xv., page 72.) ‘* Shipment 
of Coal,” by Mr. H. Richardson. (Trans. Inst. M.E., vol. xv., 
page 74.) “Coal Shipping Plant at Wallsend Colliery,” by Mr. 
J. M. Moncrieff. (Trans. Inst. M.E., vol. xv., page 75.) ‘* Secon- 
dary Haulage: Cost of Putting and ——e. by Messrs. T. E. 
Forster and F. R. Simpson. (Trans. Inst M.E., vol. xv., page 
136) ‘* Notes on the Geology of Finland,” by Principal H. P. 
Gurney. (Trans. Inst. M.E., vol. xv., page 142.) ‘ The Sili- 
ceous Iron Ores of Northern Norway,” by Mr. H. T. Newbigin. 
(Trans, Inst. M.E., vol. xv., page 154.) The following paper will 
be read or taken us read: ‘‘The Nullagine District, Pilbarra 
Goldfield, Western Australia,” by Mr. S, J. Becher. A meeting 
of students and associates will held immediately after the 
general meeting. The following papers will be open for discus- 
sion: ‘‘ The Methods of Working Minerals, Secondary Haulage, 
and Ventilation in Fifeshire,” by Mr. Andrew Burt. (Trans, Inst. 
M.E., vol. xiv., page 190.) ‘‘ Noteson Rearer Workings,” by Mr. 
John Cadman. (Trans. Inst. M.E., vol. xiv., page 392.) 
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ELECTRIC ENERGY IN BULK. 

Durine the Session of Parliament which has 
recently expired, Mr. Ferranti must have felt that 
time had brought him his revenge. In the Com- 
mitteeroomsof both Lords andCommons the phrase, 
‘‘electric energy in bulk,” unscientific as it is, has 
been repeatedly heard from the lips of expert wit- 
nesses and of learned counsel, who propounded 
unanswerable arguments to show that the right 
position for an electric supply station is to be 
determined not by reason of the propinquity of 
consumers, but in regard to cheapness of land, and 
to facilities in the matter of coal and water. These 
are the exact views which Mr. Ferranti preached 
10 years ago, and which he not only preached, but 
also put into practice at Deptford. It seems as if 
we now were on the verge of a new stage of electric 
lighting, in which, instead of the supply station 
being put in the centre of its area, it will be placed 
beyond its boundary, and will deliver its product 
through high-pressure mains. In this respect the 
electric industry is following the example of 
‘other manufactures. We can remember when 
cotton mills were quite common in Manchester, 
and when one was awakened at half-past five in 
the morning by the clang of the wooden shoon 
on the pavements as the beshawled hands 
hurried to their work. Now the spinners have 
nearly all removed their machinery to outlying 
districts where rent and taxes are lower, and where 
their employés can live more cheaply. It was a 


AGE) reversal of the natural tendency of the times to 
1| plant power stations containing machinery of 1000 
: horse-power or more, with the consequent smoke, 


vibration and dirt, in the best parts of our towns, 
and it was only while the industry was on a small 
scale, that it could be contemplated with equanimity. 

In London the Westminster, the St. James’s, and 
the Metropolitan Companies are proposing to build 
stations outside their own areas, while the County 
of London Company have already a station on the 
River Wandle, from which they will supply current 
But it is in the Midlands that we 
find the most ambitious schemes, for there the 


7 |General Power Distributing Company propose to 


erect a station at Warsop, and to supply electric 
energy within a radius of 26 miles, over an area 
which includes the important cities and towns of 
Sheffield, Lincoln, Rotherham, Chesterfield, Don- 
caster, Nottingham, and Ilkeston. Again, near 
Wolverhampton, the Midland Electric Supply 
Company seek to supply electric energy over a 
large area of the Black Country from a single 
centre. Further, there are several other schemes 
of the same kind in contemplation, which have 





not yet been laid before Parliament. LEvi- 
dently we are entering on a second —— in the 
supply of electric energy, a stage which is new 
in this country, if we except the single instance 
of Deptford, which has only just emerged from 
its early difficulties. Fortunately, the departure 
is not a step in the dark, for we can draw upon 
the experience of other countries to guide us. 
In America, in Switzerland, and elsewhere, there 
are large central power stations which supply over 
very large areas, and, generally speaking, they are 
not only mechanically successful, but also com- 
mercially so. 

The foreign electric stations, to which we refer, 
are, of course, water-driven plants, and, so far, 
have an advantage over any which can be erected 
in this country. This, however, is an advantage 
which it is very easy to overvalue here where coal 
is plentiful. No doubt a large water-power station 
in the neighbourhood of London would offer a con- 
siderable economy, for it would compete with steam 
generated by Welsh coal costing about 20s. a ton. 
But even under these circumstances the saving 
would be less than many people are apt to imagine, 
for a year ago (1897) the gt. James’s Company had 
reduced its fuel charges per unit of electric energy 
sold to .51d., and the Westminster Company to 
.63d. Of course, some of the other companies went 
to far greater expense, but that was due to special 
circumstances connected with their plant, or their 
demand, or to the smallness of their output. Evi- 
dently the greatest economy in fuel to the St. James’s 
Company could not exceed a halfpenny per unit, 
even if a water-driven station could be obtained. 
However, a halfpenny is not to be despised, for on 
the 3,028,242 units sold by the company in 1897, it 
would amount to 6300/., and add about 3 per cent. 
to the 144 per cent. paid to the shareholders. 

According to our contemporary Lightning, the 
costs per unit sold by the three companies—the 
St. James’s, the Westminster, and the Metropolitan, 
were in 1896 and 1897 : 

















| 
: +, |  West- Metro- 
~-= iS. — | minster. politan. 
. 1897. 1896. 
Number of units sold ee | 4,355,781 4,075,000 
3 d. d. 
Coal .. ée ee or 51 | -63 1.82 
Oil and stores : a 07 -09 23 
Workmen’s wages .. Ca .34 .38 
Repairs and maintenance. . -40 23 57 
Rent, rates, and taxes 21 | 22 26 
Management, office, and 
legal expenses : 71 -68 -88 
Total 2.19 2.19 | 4.13 


The first two companies propose to be partners 
in a power station on the northern outskirts, and 
by the time it is built they will probably have a 
demand for 10,000,000 units annually. It may be 
expected that they will show at once an immense 
reduction in costs, not only in coal, but also in 
every item. Of course, they will have special losses 
which do not now exist, due to two transformations, 
and to conversion of the current from three-phase 
to continuous, as well as to loss on the long mains. 
In order to judge to what extent the cost can be 
reduced we can take the cases of a few first-rate 

rovincial stations—Bradford, Brighton, Edin- 

urgh, Manchester, Leeds, and Sheffield, and also 
an estimate made by Mr. Robert Hammond in his 
paper on ‘‘The Cost of Generation and Distribu- 
tion of Electric Energy,” read before the Institu- 
tion of Electrical Engineers on March 24, 1898, on 
the cost of electric energy in Leeds, when the 
annual amount sold shall equal 5,000,000 units. 
From this Table we see that a well-managed pro- 
vincial station of moderate size, can turn out current 
at a cost of about 14d. per unit, against 2.2d. in the 
Metropolis, nothing being allowed, of course, for 
interest and depreciation. But Mr. Hammond 
looks forward to reducing this figure to #d. at Leeds 
when the output shall have somewhat exceeded 
that of the Westminster Company. This result is 
to be attained partly by economy, but more parti- 
cularly in consequence of increasing the output 
about sixfold. Probably it is somewhat too san- 
guine, for expenses are apt to laugh at estimates 
and follow their own course. It is not conceivable 
that a London station, even in Willesden, will ever 
attain to it, however large its output. But it is 
quite posssible that a newly-designed and equip 
station, turning out 20,000,000 units aie, 
might do so at a fraction over 1d. a unit. 

The most noticeable feature about these figures is 
that economy is not to be sought in fuel only. For in- 
























































































460 





ENGINEERING. 


[Ocr. 7, 1898. 








Cost or Propuctnc CuRRENT AT Various Exectric Licut Stations. 














| Bradford, | Brighton, Edinburgh, Manchester,| Sheffield, Leeds. 

a | 1897. | 1807. | 1896-7. 1896-7. 1837. 97. _ 

Number of units ..| 993,583 | 1,892,527 | 1,721,557 2,508,588 747,063 833,280 5,000,000 
d. | d. | d. d. d. d. d. 
Coal = i a = on a 38 62 31 40 32 -25 -20 
Oiland stores .. = on . vs 10 | -03 -06 11 03 05 03 
Workmen’s wages a a a os 34 | 35 -20 26 37 35 17 
Repairs and maintenance - . es 17 -28 06 17 21 13 10 
Rent, rates, and taxes .. ‘ - ie .28 13 17 20 -10 08 03 
Management, offices, and legal expenses . | 52 .80 33 31 47 64 22 
Total oe “ ~ - “ 1.79 1.76 1,13 1.45 153 | 1.50 | 75 








stance, expenses of management often come to more 
than does coal, and there are other charges which 
run to a very large total. Mr. Hammond’s fore- 
cast is based on a reduction in all charges, and it 
is in that direction in which economy is to be 
gained. The station of the future will be designed 
to keep down working expenses of all kinds, not 
only in coal and water, but also in labour, oil, 
and stores. In the past, the efforts of the engineer 
have been thwarted by the fact that he had to do 
the best he could on a cramped site, and had to 
meet a constantly increasing demand with an in- 
adequate plant. He has been harassed by actions 
for the nuisance caused by vibration, and ina dozen 
ways he has worked under adverse conditions. To 
maintain the supply during the hours of heavy load 
he has had to drive his men and his machinery 
regardless of cost, aud the wonder is that he has 
succeeded commercially as well as he has. When 
he gets to the suburbs he will enter upon a new 
stage of manufacture, in which he will feel so 
assured of his capability to maintain his supply at 
even pressure, that he will be able to concentrate 
his attention on other matters, devoting himself to 
cutting down every individual item of expense to 
the lowest limit. 

Great hopes are built in some quarters on the 
pithead station, on account of the economy to be 
gained in fuel and in rates, rent, and taxes. As 
regards the latter items, colliery districts present 
no advantage over other cheap country sites, al- 
though they are evidently superior to urban and 
suburban situations. Coal, of course, will be very 
cheap when the wagons from the pit deliver directly 
into the store at the works, the more so as the 
slack, which will scarcely pay for carriage, can be 
used. When electric energy has to be sold at 1d. 
a unit or less, as it must be if some of the ambitious 
schemes now before the public are to be success- 
ful, coal will be one of the largest items of ‘* works’ 
costs.” Unless the coal is to be had for nothing, 
which is not conceivable, the expense can scarcely 
fall below 0.1d. per unit. Assuming the consump- 
tion at 6 lb. per unit, coal at 3s. 1d. per ton would cost 
just this amount. There certainly was a time when 
poor slack might have been got for less ; but coal 
washing machinery and patent coke ovens have 
worked a change in this respect. Now no fuel 
is thrown away but the finest smudge, which 
cannot be burned in any existing form of steam 
boiler furnace. It is possible that the pneumatic 
system of feeding dust fuel may eventually render 
this material available, but that is not a matter 
that can be taken into account in a matter-of-fact 
estimate. As affairs now stand, one-tenth of a 
penny for fuel is the lowest amount that can be 
assumed as the cost of fuel per unit at a pit- 
head electric generating station designed to do 
much lighting. Of course, if the main part of its 
output is used for power purposes in factories 
running 54 hours a week, or better still, working 
continuously as do some metallurgical or chemical 
works, the cost of coal would be reduced by nearly 
half this. 

Against the difference between this estimate of 
one-tenth of a penny, anc. Mr. Hammond's care- 
fully weighed estimate of two-tenths of a penny at 
Leeds, there must be set the loss in transmission 
from the district colliery to the towns in the dis- 
trict, and the interest and depreciation on the con- 
ducting mains. Assuming the drop in voltage to 
be 10 per cent., 100 units must be generated for 
90 units delivered ‘‘in bulk” at the distributing 
stations in the towns. This increases the works 
costs by about 10 per cent., or, say, one-twentieth 
of a penny. Mains to carry 300 amperes at a 
pressure of 11,000 volts for 10 miles underground 
would cost laid about 18,000/. Their capacity, on a 
high load factor of 40 per cent. would be 31,000 


and depreciation at 4 per cent. the annual 
cost of the mains will be 1800/., and this will 
add .04d. to the cost of each unit delivered. 
On the other hand, coal can be delivered 10 
miles by canal boats, or trucks, on to the works 
sidings for 1s. a ton, which would amount to 
.032d. per unit. There is, therefore, no advan- 
tage in placing an electric generating station at 
a distant coal mine. Of course, if the mine be 
close to a town which offers a large demand, the 
case is altered, and the economy is undeniable. 
At Sheffield, Nottingham, and many Midland towns 
it is possible to find pits within a very short dis- 
tance, and in such places there should be an enor- 
mous demand for electric energy for the purposes 
of power. 

There is a world-wide difference between supply- 
ing electric energy for power and for lighting. 
The former gives a steady load which is maintained 
all day without any trouble or attention. In a 
station designed solely for this purpose the labour 
charges would be insignificant. The coal would be 
handled by conveyors and fed by automatic stokers. 
The duties of the engineer in charge would bea 
sinecure, for it must be remembered that the 
modern enclosed high-speed engine is incapable of 
being nursed and tended in the fashion which 
afforded so much pleasure to the old mill engineer. 
It is so covered in that it is difficult to know 
whether it is standing or running, while the 
oiling arrangements take care of themselves and 
need not be touched from week end to week 
end. As long as all went right one man could 
attend to several thousand horse-power on a steady 
load, and find leisure toimprove his mind at the same 
time. How different is this to a lighting station, 
with its imposing switchboard extended all along 
one side, and its small army of assistants who have 
to watch a score of voltmeters, keep an eye on the 
equalising arrangements, and start up the engines 
in succession as the load rises. We would warn 
any municipal authorities who may read this article 
not to jump to the conclusion that because electric 
energy can be generated for less than a penny, 
and even sold at that price for power purposes 
under exceedingly favourable conditions, it can even 
be retailed for lighting at anything like such a 
rate. Electric lighting is essentially a peddling 
business. The average consumer takes about six- 
we. to of energy per day, and yet quite a 
arge amount of expensive machinery and mains have 
to be provided for his benefit. It needs very little 
knowledge of business to realise that such a trade 
can only be carried on with a very large margin 
between cost and selling price. The simple item 
of interest and depreciation on plant swallows up 
quite a considerable portion of the sixpence. We 
do not suggest that the consumer will derive no 
advantage from the new suburban stations, but it 
_ be well for him not to build too great hopes on 
them. 








THE PROPOSED NATIONAL PHYSICAL 
LABORATORY. 

Ar last there appears to be a possibility of the 
establishment in this country of a national physical 
laboratory, which shall, at any rate, to a minor 
degree, perform the same services for British in- 
dustries, which the famous Physikalisch-technische 
Reichsanstalt does for Germany. Of course, the 
work here will be done on a very much smaller 
scale than that of the establishment last named, 
since the proposed institution being intended for 
work of the highest quality, and not to give some 
smattering of scientific knowledge to the ‘‘ butcher, 
baker, and candlestick maker,” in some South Lon- 
don or provincial polytechnic, but very limited finan- 
cial assistance can be expected from the Treasury. 








units per day. Taking interest at 6 per cent. 





The Committee appointed by the Government to 





consider the matter, advise that the work of the 
proposed Institute shall be an extension of that 
already done at Kew in the matter of standardising 
thermometers, barometers, watches, nautical in. 
struments, and thelike. This work has been carried 
out under the direction of the Kew Observatory 
Committee of the Royal Society, the buildings 
being provided by the Crown at a nominal rent, 
The sole monetary aid given, consists of a Govern- 
ment grant of 4001. per annum, of which one-half 
is due to the Institution as a first-class meteoro- 
logical station. The fees received to standardising 
and verifying instruments, on the other hand, 
amount to about 20001. per annum, which renders 
the Institution self-supporting, and provides a small 
annual balance which is applied to further the work 
of the observatory. So far as watch testing 
is concerned, it seems that this department was 
established in advance of any demand from the 
trade, but is now greatly appreciated by the latter, 
At the outset, many watches priced at 100 guineas 
or more, failed to get a first-class certificate, but 
now the numbers satisfying the high standard 
required, are annually very numerous, so that one 
result of the establishment of the Kew tests 
has been to materially raise the quality of the 
best British-made watches, which is now exceed- 
ingly high. 

There is little doubt that similar results would 
follow the establishment of similar tests in other 
departments of work. Take, for instance, that of 
gauges of length. At present users are compelled to 
rely almost entirely for these important instruments 
on the reputation of the makers, and it is to the 
credit of the latter that in general this can be done 
with but little risk. Nevertheless in the early 
days, at any rate, two sets of Whitworth gauges 
did not always prove to be of identical dimensions ; 
and in connection with the present inquiry, it was 
stated that if the length of a point gauge was 
measured both at Woolwich and at Elswick, the 
results varied sometimes by two or three thousandths 
of an inch. This naturally led to disputes, each 
party claiming that their method of making the 
measurement was the correct one, whereas both 
would be prepared to accept as correct the measure- 
ment of an independent institution such as that 
which it is proposed to establish. In another case 
Sir William Anderson states that some rifle barrels 
sent to India gave rise to dispute. The gauges 
were sent out, measured in India, and said to be 
incorrect ; on their return they were measured at 
Woolwich again, and found correct, and there the 
disputed matter stayed. In short, in all such cases 
some recognised court of appeal is badly needed. 

Further, there are many investigations on alloys 
and the like which could well be carried out at a 
national physical laboratory. By the happy acci- 
dent that Professor Roberts-Austen, the chemist to 
the Mint, is also Professor of Metallurgy at the 
School of Mines, the very important and interest- 
ing researches inaugurated by the Institution of 
Mechanical Engineers have alone proved feasible, 
as in the absence of this fortunate circumstance, 
the financial and other difficulties connected with 
the research would be greatly augmented. 

Possibly the work of the Institution will only 
benefit Mechanical Engineers indirectly and to a 
minor degree. In many cases, for instance, exper- 
ence and a process of trial and error have shown 
us that certain materials are dangerous if used, 
say, in a crankshaft, a furnace plate, or the like, 
without it being possible to specify minutely, 
the actual cause of failure. These effects of 
chemical composition form a most interesting 
field of research, and may well occupy the 
attention of our national laboratory, though the 
advantage to be gained may in the end rather be 
in the mental satisfaction of knowing the ‘‘ why” 
of a thing, than any direct material benetit, 
though the latter is by no means improbable. 
Naturally there are many investigations which can 
be far better managed by other bodies. For 
instance, the marine engine trials made by the Insti- 
tution of Mechanical Engineers could hardly have 
been carried out as efficiently by any other society. 

One of the most important recommendations made 
to the Treasury is, that the proposed laboratory 
shall not be under the direct control of a Govern- 
ment Department, but shall be directed by 4 
governing Council appointed by the Royal Society, 
the members of this Council consisting partly of 
commercial or industrial ee a not neces- 
sarily Fellows of the Royal Society. Sites for the 
laboratories should, it is recommended, be provided 
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— 
in the Old Deer Park, Richmond, the new institu- 
tion being thus an extension of the Kew Observa- 


tory. 


ROYAL AGRICULTURAL SOCIETY’S 
TRIALS OF SELF-MOVING VEHICLES. 

Ir will be remembered that last June the Royal 
Aoricultural Society of England held a competition 
of motor vehicles in the neighbourhood of Birming- 
ham, immediately before the annual Show. This was 
reported in our issue of June 17 as fully as was 
possible at the time, but additional particulars are 
now available in the last volume of the Journal* of 
the Society. From the report of the judges we 
extract the following Table, which gives in concise 
form the cost of fuel for the second day’s trial : 

TABLE 1.—Consumption of Fuel and Water. 








| 


| mei | Lanca- Lies ” 
— Daimler. | shire. Chiswick. 





Total weight of car and load, tons 2.49 6.54 6.88 
Coal used .. os +. owt. —- | = 7.5 
Burning oil used .. -. gals.) 2.81 | 23.5 _ 
Water used .. ae eae (Oe aan fae 193 
Cost of fuel for journey pence, 21,1 111.6 90 
«per mile a soe, Sooo | 2.38 2.10 
, jy) pertonpermile ,, | 0.38 | 0.36 0.30 
” ” ” of cargo per | 
mile ar .. pence 0.465 | 0.774 0 704 





The cost of benzoline for the Daimler Company’s 
vehicle is taken at 74d. per gallon; the cost of 
lamp oil, used by the car of the Lancashire Steam 
Motor Company, of Leyland, is taken at 43d. a 
gallon ; and the cost of coal used by the Steam 
Carriage and Wagon Company, of Chiswick, 
London, at 20s. a ton. The loads carried were 
19 cwt. 1 qr. by the Daimler car, 3 tons 1 ewt. 2 qr. 
by the Lancashire car, and 2 tons 19 ewt. 2 qr. by 
the Chiswick car. It is very noticeable that with 
its expensive fuel, and carrying only 1 ton, the 
Daimler car ran much more cheaply than the 
others. The total cost for fuel was less than 4d. 
per mile, and as it made nearly eight miles an 
hour on the average, it could have covered 
about a hundred miles a day, at a cost of about 
4s, for spirit, and the wages of one man. It 
is only fair to say that the roads were in splendid 
condition, although the gradients were heavy in 
parts. Still, after making all deductions, it must 
be confessed that the Daimler car was an exceed- 
ingly economical and successful vehicle, and that 
for the work for which it was designed, it acted 
admirably. It is only the first cost which stands 
in the way of its general adoption for light parcel 
trafic. The two steam cars also did very well, 
although the Chiswick car was overburdened, being 
intended for 2-ton loads. 

A number of trials were made to determine the 
resistance offered to the motion of the vehicles, 
including both the resistance of the road and that 
caused by the friction of the gearing. The follow- 
ing Table gives the effective horse-power for each 
car on the level at the mean speed observed on the 
long course. The horse-power has also been calcu- 
lated for an up gradient of 1 in 12, on the assump- 
tion that the car could take such a gradient at half 
the mean speed observed in the long course. This 
assumption is probably too large. The Daimler car 
had four speeds of gearing and the Lancashire car 
three speeds ; the Chiswick car had only one, but 
additional power could be obtained by admitting 
high-pressure steam to the low-pressure cylinder. 


TabLe IIl.—2ffective Horses’ Power Exerted. 








| | 
—— | Daimler. | Leyland. | Chiswick 
Total weight = =... tome| 2.49 6.54 | 6.88 
Coefficient of friction ..  ..) ay ae et 
Resistance on level os. ae! 3SKS 542.6 | 497.2 
Net mean speed miles perhow| 7.82 6.48 | 6.20 
Effect: ” feet persecond| 11.47 9.50 | 9.00 
ffective horse-power on level . 2.64 9.38 8.20 
istance due to gradient of 
-- in 12 ee oe ee Ib.| 464.8 1221.0 1284.0 
Olal resistance on gradient ,, | 591.6 1763.6 | 1781.2 
Assumed speed on gradient | 
Effecti feet per seconc 5.73 4.75 | 4.54 
€ctive horse-power on gra- 
dient as ee ee ay 6.16 15.23 14 72 








‘a 


As far as we know this is the first time that such 
results have been worked out for self-moving 
Vehicles, and they are very instructive. It is 
noticeable how great an increase on the load is 
caused by a gradient, and, therefore, how important 








7 ‘The Journal of the Royal Agricultural Society of 
ee Vol. IX. Part II. London: John Murray. 





is an ample range of gearing. The mean result of 
several trials showed that the resistance on the level 
of the various cars could be expressed in proportions 
of the weight as follow ; Daimler, 1 in 44; Lanca- 
shire, 1 in 27 ; Chiswick, 1 in 31. 

Th judges were Mr. F. W. Webb, of Crewe, 
Mr, Bryan Donkin, and Professor Unwin. The 
latter is the author of the report before us, and in 
it he says: ‘It is clear that this [Daimler] type of 
motor car has been brought to a completely prac- 
tical shape, and that in the hands of a com- 
petent driver, it will do all that was asked 
of it in these trials economically, at good speed, 
and without accident or delay.” In connection 
with the heavy cars he writes, ‘‘On the whole the 
two heavy-load vehicles which competed in these 
trials may be said to have shown that self-moving 
vehicles worked by steam are capable of carrying 
3-ton loads, at good speed and very economically, 
on country roads of no specially good surface, and 
up gradients of 1 in12 or lin 9.” The self-moving 
vehicle has now attained a commercial position, 
and its practicability has been endorsed by the 
Royal Agricultural Society. What is now wanted 
is a lowering of the price, which, at present, is 
sufficiently high to deter the class of buyers to 
whom such vehicles would be most useful. 








THE CONSTITUTION OF ALLOYS. 

A very remarkable connection between alloys 
and saline solutions has been established by the 
work of Guthrie, Roberts-Austen, Le Chatelier, and 
others. If a cooling curve be taken of a mixture of 
common salt and water, it is found that, in general, 
two points of arrest in the rate of cooling can be ob- 
served. If these are plotted down, a diagram is 
obtained similar to that shown below (Fig 1), 
which we reproduce from an excellent paper on 
the subject contributed to the Technograph by 
Mr. Albert Sauveur. With 10 per cent. of salt 
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Fig. 2.CURVE OF FUSIBILITY OF SILVER AND COPPER ALLOYS 


in the water the first check in the rate of 
cooling occurs at about--10. deg. Cent., at 
which point the water begins to freeze. As the 
cooling is continued, water separates out, increas- 
ing the richness in salt of the liquid still remain- 
ing, until finally this latter contains 23.5 per 
cent. of Na Cl when it solidifies as a whole at 
the temperature of — 22 deg. Cent. As long as a 
solution contains less than 23.5 per cent. of salt, 
the process of freezing will take place in instal- 
ments. The first indications of freezing will be 
noted on the cooling curve at a temperature which 


is lower the greater the proportion of salt, but the 
final solidification of the mass as a whole always 
occurs at the same temperature, viz., — 22 deg. Cent. 
In the case considered above the crystals which first 
separate out are of pure water, which is surrounded 
by a solution of salt; this naturally becomes 
stronger and stronger as the freezing continues, till 
finally the mother liquor remaining contains 23.5 per 
cent. of salt, which then freezes asa whole at the tem- 
perature of — 22 deg. Cent. When the solution of 
salt is stronger than the limit named above, the 
process of freezing takes place in quite a corre- 
sponding fashion, but in this case the first crystals 
to separate are of pure salt, the mother liquid is 
thereby weakened as the process of freezing goes 
on, until finally its strength is reduced to the 
23.5 per cent. of Na Cl as before, when it again 
freezes as a whole. Here, as in the previous 
case, the process of freezing or solidification com- 
mences at a temperature which differs with the 
original strength of the solution, but the final 
temperature when the whole mass is solid is 
again constant at— 22 deg. Cent. Ifa cooling 
curve of an alloy, such as one of silver and copper 
is taken, it is found that the mass commences 
to solidfy at a temperature which differs with the 
composition of the alloy. In every case, however, 
the cooling curve shows a second point of arrest 
lower down, the temperature corresponding to 
which is constant at 770 deg. Cent. The process 
corresponds exactly to the freezing of our salt solu- 
tion and gives usa diagram similar to Fig. 2, also 
taken from Mr. Sauveur’s paper. If, for example, 
the alloy contains 90 per cent. of silver, it begins to 
solidify at about 900 deg. Cent., pure silver separat- 
ing out from the mother liquor, which becomes cor- 
respondingly rich in copper, until, finally, the com- 
position of 72 per cent. Ag and 28 Cu is reached, 
when the mass solidifies as a whole at the fixed 
temperature of 770 deg. This alloy has the lowest 
freezing point of any mixtures of the two metals, 
and is known asan ‘‘eutetic” alloy. Corresponding 
changes occur, even if the alloy is solid asa whole, as 
is well shown by the different steels. Steel is essen- 
tially an alloy of iron and carbide of iron (Fe, C). If 
the carbide is in excess the steel will contain crystals 
of carbide surrounded by the eutetic alloy of iron 
and carbide ; whilst if the iron is in excess, the 
steel will consist of crystals of iron surrounded by 
the same eutetic alloy. Just as in the case of the 
silver-copper alloys, we have, on solidification, if 
the silver is in excess, crystals of pure silver sur- 
rounded by the eutetic alloy ; and if the copper is 
in excess, crystals of copper surrounded by the 
same matrix. The eutetic alloy of iron and car- 
bide of iron is known as pearlite, the crystals of 
iron as ferrite, and those of the carbide as cemen- 
tite. 

When an alloy contains more than two consti- 
tuents, matters are more complicated ; but the 
general character of the process of solidification 
is beautifully shown by some recent experiments 
on ternary alloys of tin, lead, and antimony, made 
by M. Georges Charpy, who has published his 
results in a recent issue of the Journal de Physique. 
The three metals in question mix with each other 
in all proportions, forming at sufficiently high tem- 
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peratures, perfectly homogeneous fluids. More- 
over, the three metals do not form chemical com- 
pounds, so that the ternary alloys made out of 
these three constituents are the simplest possible. 





M. Charpy’s experiments consisted in forming a 
numerous series of alloys of these metals, all of 
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different but accurately known composition. The 
temperatures at which these alloys commence to 
solidify were then ascertained and the results 
plotted in a diagram as shown in Fig. 3. In this 
diagram the composition of an alloy corresponding 
to any particular point is in the ratio of the dis- 
tance of the point from the three sides. Thus, 
the point F, for instance, corresponds to an alloy 
having the composition 56.4 parts lead, 31 parts tin, 
and 12.6 parts bismuth, these being the relative 
distances of this point from the respective sides 
of the triangle. Having determined the tempera- 
tures of initial solidification in the way explained, 
the contour lines shown in the figure were drawn. 
Thus, all alloys, the composition of which corre- 
sponds to a point on the line 200 deg., have the 
same temperature of initial solidification. The 
apices of the triangle correspond to the pure 
metals and are marked with their temperatures of 
fusion. The alloy having the lowest temperature 
of solidification is that corresponding to the inter- 
section of the heavy lines Ee, K’e, and E’e, and has 
the composition 32 per cent. lead, 16 per cent. tin, 
and 52 per cent. bismuth. This is the ternary 
eutetic alloy of the three metals, and it fuses at 
96 deg. Cent. If we consider the area of the diagram 
enclosed by the line Pb, Ee, « E’, and E’ Pb, then 
with all alloys corresponding to points within 
this area, solidification on cooling commences by 
pure lead crystallising out from the molten mass. 
Similarly, if the composition of the alloys corre- 
sponds to a point within the area Sn E “e E’, solidi- 
fication will commence by pure tin separating out 
from the molten liquid, whilst if the composition 
corresponds to a point within the area Bi Ee E 
pure bismuth will be the first portion to crystal- 
lise. If the composition corresponds to a point 
on the line E’ ¢, then on cooling solidification 
commences by lead and tin separating out simul- 
taneously ; and similarly with respect to the lines 
i ”e and Ee, tin and bismuth crystallising simul- 
taneously in the one case, and lead and bismuth 
in the other. At the eutetic point ¢ all three 
metals crystallise out together. The first stage of 
solidification occurring in this manner, in the second 
stage an alloy of two of the constituents begins 
to crystallise, followed finally by a solidification of 
the ternary eutetic alloy at the constant tempe- 
rature of 96 deg. Cent. Thus consider an alloy 
having a composition denoted by the point A in the 
figure. In this case solidification commences at a 
temperature of 175 deg. Cent., pure bismuth sepa- 
rates out, and consequently the molten alloy becom- 
ing richer in tin, the temperature of solidification 
for the remaining molten alloy falls. The relative 
proportions of the lead and tin are, however, un- 
altered, and hence the curve showing the composi- 
tion of the still molten alloy is a straight line, which 
produced would pass through the point Bi. As the 
cooling is continued, and more and more bismuth 
separates out, the composition of the portion still 
molten finally corresponds to the point G, which is 
situated on the line KE” e. At this moment tin begins 
also to crystallise, and the cooling being continued, 
the part still liquid becomes richer in lead, its com- 
position at any moment during the cooling being 
now represented by a point on the line E” e between 
Gand. Finally, its composition corresponds to 
the point «, and then the whole mass solidifies 
together. With other ternary alloys the process of 
solidification is, in general, much less simple, since 
definite compounds of the constituent metals are pro- 
duced. Thus, with a ternary alloy of tin, copper, and 
antimony, the copper being in excess, the compounds 
Su Cu, and Sb Cu, are formed ; and in order to 
apply to such alloys the results obtained with those 
of lead, bismuth, and tin, we have to consider the 
substances which crystallise out not as copper, tin, 
and antimony, but as copper, Su Cu, and Sb Cu,. 








THE FRENCH NAVAL MANCUVRES 
OF 1898. 

Tre French naval mancuvres of this year, re- 
cently completed, have been interesting, not only 
as concerted naval operations, but also on account 
of certain preparatory exercises on which the fleets 
were engaged, for some time before the commence- 
ment of the manoeuvres, properly so-called ; and 
also, although to a less degree, because of some 
operations which were carried out off Brest, at the 
conclusion of the manceuvres, on the occasion of 
the visit of the Minister of Marine. Following first 
the manceuvres of the Mediterranean Squadron, 
we find that it was ordered to carry out the follow- 








ing programme: A squadron A was composed of the 
ironclads Neptune and Marceau, and of a light di- 
vision comprising the Charles-Martel, the Latouche- 
Treville, the Foudre, the Cassard, the Lalande, 
the Lavoisier, and the Levrier; these were 
besides the torpedo-boats of the squadron and 
those attached to the coast defence of Corsica. 
This squadron, stationed off Ajaccio, which served 
as its base, learned that a hostile Fleet B was 
approaching Nice. This latter fleet was com- 
posed of the ironclads Brennus, Carnot, Jauré- 
guiberry, Formidable, and Magenta, and it was 
considered that the coast of Corsica from Bastia to 
the Bouches de Bonifaccio was in its possession, 
whilst that part of the coast between St. Florent 
and Bonifaccio belonged to the Squadron A. This 
latter had promptly to despatch its cruisers to 
attempt the interception of the division B upon its 
eastern route. The cruisers were supposed to 
arrive before Nice a short time ahead of the 
Squadron B, and this latter fearing that it 
would be surprised by the ironclads of Fleet A, 
had to manceuvre so as to assemble off Bastia, 
where it was to take in coal, either by passing by 
Cape Corse, or by the Bouches de Bonifaccio. It 
was then that the ironclads of Squadron A, guided 
by its light division, was to attempt the intercep- 
tion of a Squadron P. This interesting operation, 
which falls practically into the problem of coast 
defence, and of which Admiral Gervais had pre- 
pared the programme two years ago, resulted to 
the advantage of the Fleet A. During these 
manceuvres,a very important operation was carried 
out. Admiral Humann, who, in 1897, had taken 
the coastguard ship Terrible into the port of Boni- 
faccio, ordered the same manceuvre to be executed 
by the ironclad Marceau. It should be explained 
that the port of Bonifaccio is little more than a 
fissure in the rocks, 200 metres wide and 1600 
metres long, and that although it offers an absolute 
shelter, it seemed impossible to take in and out a 
great vessel like the Marceau, which has no less 
than 10,888 tons of displacement, 8.30 metres 
draught of water, and 101 metres in length. But 
as this manceuvre was successfully executed, the 
port of Bonifaccio may henceforth be regarded as 
a harbour of refuge and an excellent waiting place 
for the large ships of war. Before it is available 
for this purpose, however, some outlay will have 
to be incurred in dredging, and in preparing a good 
anchorage, while at the same time a system of coast 
defence will have to be carried out. 

The Mediterranean Squadron aiso completed, as 
a preliminary to the great manceuvres, a series 
of offensive operations on the coast of Provence. 
On the other hand, the Northern Squadron com- 
menced its preparations for the great manceuvres 
by very complete preliminary exercises ; experi- 
ments with projectors, intercepting torpedoes, 
signalling in hazy weather, long-distance signal- 
ling, and simulated naval engagements, to test 
certain methods of transmitting orders. After this 
the following programme was given to the fleet for 
execution: A French naval force A, anchored off 
Quiberon, learned that a hostile Squadron B was 
making for Brest, the order of the day being that 
Squadron A should go in pursuit. To carry this 
out, the officer commanding Squadron A had to 
despatch a light division of cruisers to keep 
in touch with B, and to report all its move- 
ments to A by a successive despatch of its fast 
vessels. In spite of the small number of vessels 
available for despatch-boats attached to this light 
division, the officer commanding A was kept 
constantly informed. Of course, these were only 
preparatory and simple manceuvres. We may pass 
on to the consideration of the chief operations 
themselves, and describe the orders that had been 
given to the two fleets—that of the Mediterranean 
and the Northern Fleets. 

The Mediterranean manceuvres were intended to 
last from July 5 to July 30, which are the ordinary 
dates for these operations. The Mediterranean 
Squadron was engaged in them, as well as the 
reserve division, the fleet being manned as com- 
pletely as possible by the naval reserve; the local 
coast defence torpedo-boats and other vessels were 
also added to the list. The total force, according 
to the orders of Admiral Humann, consisted of the 
following vessels: Ironclads—the Brennus, flying 
the Admiral’s flag ; the Jauréguiberry, the Carnot, 
Magenta, Charles Martei, Formidable, Neptune, 
Marceau, and the Amiral Baudin; of protected 
cruisers there were the Latouche-Treville and 
Chanzy, in the first class, as well as the Foudre 








Cassard, Lalande, Lavoisier, D’Assas, the Condor, 
and the Milan; the sea-going torpedo-boats Fli- 
bustier, Forban, Kabyle, Sarasin, Eclaire, Orage, 
Chevalier, and Levrier; of the smaller torpedo. 
boats there were Nos. 168, 190, 198, 98, 134, 135, 
132, and 143, and the mobilised boats Nos. 173 
and 176, and the Derouléde. 

Some interesting preliminary operations were 
carried out, the most important of which was 
coaling the fleet by means of the Temperley appa- 
ratus (see ENGINEERING, page 601, vol. Ix.) 
which has been installed on the old transport 
Japon, now transformed into a coaling ship. An 
interesting innovation consisted in drafting 20 
officers from reserve ships and distributing them 
among the squadron as fleet officers. The partici- 
pation of the reserve in the defence of the coasts 
of Algeria and Tunis was greater than it has been 
on any previous occasion. 

The first period of the manceuvres was marked 
by operations with a Navy balloon on board the 
Foudre, and experiments were carried out with this 
in surveillance, &c., and in chasing imaginary 
vessels ; in evolutions and attacks on vessels at 
night by the coast defence torpedo-boats in the har- 
bour of Hyéres, and in night firing on these torpedo- 
boats. On July 6 a special chase evolution was 
carried out; a 12-knot cruiser was surprised at 
anchor by a hostile ship, more heavily armed but 
of slower speed. The 12-knot cruiser had to slip 
its cable and gain the open sea, while the enemy 
steaming 10 knots attempted to prevent this, and 
being able to score a victory if it reached a distance 
of one mile from the chase. From the 8th to the 
15th the naval force left for Bizerte; only the 
Division A and the Light Division C started for 
this rendezvous ; while Division B, which repre- 
sented the enemy, and was made up of the 
Duperre, the Baudin, the Formidable, and 
the torpedo-boat Orage, went to La Goulette. 
These three divisions, A commanded by Admiral 
Humann, B by Admiral Bodin, and C by Admiral 
Dieu-Louard, remained unaltered during the re- 
remainder of the manceuvres, which comprised at 
first searching by day and night, and afterwards an 
attack on the coast of Provence defended by the 
land army. The details of these operations, which 
were the most interesting of the manceuvres, are as 
follow: A hostile force coming from the eastern 
part of the Mediteranean was at liberty to selectas 
its objective the Algerian coast from Bizerte to 
Tunis, or the French coast from Marseilles to the 
Italian frontier. A French force of equal value 
and speed, but having cruisers at its disposal, had 
to get in touch with the enemy and intercept him. 
The hostile fleet could come, according to its judg- 
ment, either between Galite and Cape Spartivento, 
in Sardinia, or by the Bouches de Bonifaccio, or in 
passing between Caprayea and the Corsican coast. 
It could not return by any of these routes ; having 
once passed them from east to west, the attack was 
considered to be effective when the fleet had re- 
mained unmolested at any point for 12 hours, either 
consecutively, or separated by the hours of darkness. 
The Light Division was not permitted to pass the 
meridian of Cape Seras; the speed on both sides 
was limited to 10 knots for the ironclads, 17 for 
the cruisers, 14 for the Condor, while despatch 
and torpedo-boats could run at full speed. The 
hostile fleet, comprising the Duperre, Amiral Baudin, 
and Formidable, had always to remain in company ; 
the Humann division was permitted to coal at 
Ajaccio, and the others at Bone and Philipville. 

The first period of the manceuvres passed without 
any incident of special interest, and included a 
variety of ordinary operations, such as coaling by 
means of the Temperley conveyor, and balloon drill. 
It may be mentioned that the Bien-hoa and the 
Japon, both acting as coal transports, the latter 
having 2500 tons on board, were operated with 
every satisfaction ; the Japon with the Temperley 
apparatus was able to transfer coal while running 
at a speed of 10 knots. ; 

On July 8 the whole of the manceuvring fleet 
made for Bizerte and entered the magnificent har- 
bour there without incident ; the ironclads anchored 
at the entrance of the harbour, while the torpedo- 
boats and the Foudre made for the Bay of Sebre ; 
the reserve division went to Goulette Harbour. 
The stay in these Tunisian harbours was observed 
as a period of rest for the officers and men up to 
July 15, the officers landing to study the best pos!- 
tions for establishing coast defences. During this 
delay the cruiser d’Assas had been despatched from 
Toulon to complete the force under Admiral 
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Humann, and the Derouléde was replaced by the 
torpedo-boat No. 172. On July 15 the squadron 
departed, and on the 17th, Admiral Humann 
arrived at Ajaccio with his ironclads, whilst the 
Reserve Squadron, as well as the Light Division, had 
ut out to sea to commence the actual manceuvres. 
Whilst the cruisers were watching off the coast of 
Sardinia to stop the enemy’s passage between the 
island and Algeria, the torpedo-boats remained at 
the Bouches de Bonifaccio, and to the north of 
Corsica. Harassed in its movements by these 
manceuvres, the hostile fleet abandoned all idea 
of traversing the straits between Sardinia and 
Algeria, and that the more readily because, accord- 
ing to the conditions, the defence of this passage 
expired on July 21 at eight o’clock in the morning. 
Being thus checked, the hostile squadron sought by 
somewhat audacious tactics to obtain its revenge. By 
order of Admiral Godin it followed a more easterly 
course, skirting the east coast of Sardinia, and 
entering the Bouches de Bonifaccio the same day 
towards noon. It was quickly sighted by the torpedo- 
boats, which gave chase, but it succeeded, neverthe- 
less, in passing the Straits. Thirty miles beyond, 
however, it found itself in presence of the defend- 
ing cruisers, which had followed an almost parallel 
course west of the coasts of Sardinia and Corsica 
to gain and protect the French coast. The oppos- 
ing forces thus coming into contact, the hostile 
squadron fell quickly into the hands of the French 
cruisers, and the defeat was declared complete, the 
cruisers having signalled to the ironclads, which 
rapidly appeared on the scene. Nevertheless, the 
hostile fleet attempted to escape, but the effort was 
rendered futile by the action of the cruisers, which 
started in pursuit. Towards noon on July 22 
Admiral Humann signalled the cessation of hos- 
tilities. No accident occurred during these man- 
ceuvres, in spite of the relatively high speeds that 
were maintained. The same evening the whole 
squadron collected and anchored off Hyéres. The 
operations were completed by day and night firing, 
night attacks, taking on stores, &c. , 

The result of these manoeuvres may be considered 
as highly satisfactory, especially with regard to the 
easy facilities in taking on coal, the opening of the 
port of Bonifaccio to French warships, and the en- 
trance into the harbour, or rather lake, of Bizerte of 
25 vessels of thesquadron. During the manceuvres, 
the grouping of the cruisers under the orders of the 
Vice-Admiral gave very excellent results ; and the 
operations of the Intelligence Department, both 
by semaphore, and by fast despatch and torpedo- 
boats, were carried out most satisfactorily. The 
only regret we have to put on record is that ex- 
pressed by a well-known French naval authority, 
Mr. E. Duboc, that the French Navy should be 
so short of cruisers. The manceuvres were carried 
out from beginning to end with admirable skill and 
method ; the torpedo-boats showed higher powers 
of endurance than might have been expected, and 
no breakdowns of any kind are recorded. 

We shall reserve till a future occasion a descrip- 
tion of the manceuvres executed by the Northern 
division. (To be continued.) 








ELECTRIC GENERATORS. 
By H. F. Parsnatt, M. Inst. C.E., 
anp H. M. Hosart, S8.B. 
(Continued from page 352.) 

InrLUENCE OF ARMATURE REACTION IN THESE 

two ExTREME CASES. 

In the first case, that of the armature with 
. five turns, there would have been but 
5 x 100 
~~ 9 = 250 ampere turns per pole-piece on the 
armature, which, as far as armature reaction effects 
are concerned, would be entirely negligible ; but, 
as relates to the collection of the current, there 

5 
would be ~ = 200 average volts between com- 
mutator segments, and this would have corres- 
ponded to such a high inductance per coil as to 
have rendered quite impossible the reversal of 100 
amperes, 20 times per second, with any ordinary 
arrangement of commutator and brushes. 

In the other case (that of the machine with 1000 
armature turns), there would have been one volt 
per turn, a value which, with the methods of 
construction generally employed, would corre- 
Spond to a very low inductance indeed ; but there 


Would have been on the armature am 


50,000 ampere turns per pole-piece, which would | 





completely overpower the field excitation, and the 
design would be entirely out of the question. 

We find, therefore, that while in the first case 
the armature reaction is small, the inductance per 
commutator segment is excessive. In the second 
case the inductance per commutator segment is 
small; the armature was altogether too strong. 
With but two poles, some intermediate value would 
have to be sought for both quantities ; probably some- 
thing like 100 turns would give a fairly good result. 

As a consequence of armature reaction and 
inductance, it becomes not only desirable but 
necessary to limit the armature strength to such 
an amount (at full load current) as shall not too 
greatly interfere with the distribution and amount 
of the magnetic flux set up by the magnet spools. 
It is furthermore necessary to make each armature 
coil between adjacent commutator segments, of so 
low inductance as to permit of the complete re- 
versal of the current by means of the residual 
flux in the commutating field. The location and 
amount of this residual flux is determined by the 
strength of the armature and the position of the 
brushes and reluctance of gap. To best under- 
stand the method of fulfilling these conditions, 
attention should be given to the following 
illustrations, which lead up to a very definite 
method for assigning the most desirable electro- 
magnetic proportions of constant potential 
dynamos, particularly with reference to the 
determination of the proper number of poles. 

Suppose we want a 50-kilowatt 400-volt bipolar 
generator. We conclude to limit the armature 
strength to 3000 ampere turns per pole-piece, and 
the volts per commutator segment to 16 volts (a 
very high limit). 


Amperes outputs = oom = 125 amperes. There- 
fore each conductor carries = = 62.5 amperes. 
Turns per poie-piece = ar = 48, i.¢., 96 total 


turns. SS 25 commutator segments between 


brushes, or 50 total commutator segments. There- 
fore a = about two turns per coil (i.e., per com- 


mutator segment). 

In a 100 kilowatt machine for the same voltage, 
to retain the same strength of armature, and the 
same volts per commutator segment, we must 
have only one turn per coil. 

For these values of armature strength and volts 
per commutator segment we have now reached the 
limiting output, and the problem arises: What 
shall be done in the case of a machine of twice the 
size, in this case, 200 kilowatts, if the type of wind- 
ing remains the same? We cannot have less 
than one turn per commutator segment, so we 
find that in a bipolar machine ‘it will be neces- 
sary to either double the armature strength, 
in which case we can retain the low voltage per 
commutator segment, or we can double the voltage 
per commutator segment, and keep the armature 
strength of the same low valve used in the previous 
cases, Or we can compromise by raising both limits 
to a less extent. This latter plan is that which 
would be adopted to retain the bipolar design. 
But the result would be unsatisfactory as regards 
sparking, and even though it could be made 
passable at this output, the same question would 
arise with the next larger size. But by the 
use of a multipolar design, the difficulty is 
entirely overcome. Suppose we let our 200-kilo- 
watt 400-volt machine have four poles. Then there 
will be four paths through the armature, each carry- 
ing a quarter of the total current. Amperes out- 
= —— = 500amperes. Therefore amperes 


per conductor = = = 125. The turns per pole- 


put 


piece = 5000 _ 24. We have, also, 24 commu- 


125 
tator segments per pole-piece, giving a =16.6 
volts per commutator segment. 
A machine can consequently be made to operate 
entirely satisfactorily, as regards sparking, by 
designing it with a proper number of poles. 


Mottipte Crrcurr WINDINGS. 


With multiple-circuit windings the armature 
strength and the volts per bar may be reduced to 





any desired extent by sufficiently increasing the 
number of poles. Thus, suppose that in a certain 
case the conditions given are that the armature 
strength of a 500-kilowatt 600-volt generator shall 
be 4000 ampere-turns per pole-piece, and that 
there may be 15 volts per commutator segment. 
Then the number of poles would be determined as 
follows : 

Commutator segments per pole-piece ed = 40. 

Therefore 40 turns per pole-piece. 


49 = 100 amperes per armature branch. 


Full load current “_ = 833 amperes, 
Therefore we want “8 = 8 poles. 


But suppose it were considered advisable that 
this generator should have only 3000 ampere-turns 
per pole-piece on the armature, and that it should 
have but 8 volts per commutator segment, then 


turns per pole-piece = = 75. 


Amperes per armature conductor = = 40 


Therefore number of poles = . = 20. 


Two-Circurr WINDINGS. 


But in the case of two-circuit windings, these 
values cannot be adjusted by changing the number 
of poles, for the reason that the current divides into 
two paths through the armature, independently of 
the number of poles, instead of dividing into as 
many paths as there are poles. 

Suppose, for example, that it were desired to use 
a two-circuit winding in a 500-kilowatt, 600-volt 
generator, and to have 15 volts per commutator 
segment. Then: 


Number of segments per pole-piece = 600 _ 49, 


15 
Full load «| Se q 
ull load amperes 500, 000 833, 


Amperes per turn = = = 417. 


Therefore, ampere-turns per pole-piece or arma- 
ture = 40 x 417 = 16,700. 

This would be impracticable. To reduce this to 
6000 ampere turns, the turns have to be re- 
ere consequently the commutator segments, 
to 16,700 x 40 = 14 per pole-piece. There would 


then be ae = 43 volts per commutator segment, 


which, with ordinary construction, would corre- 
spond to so high a reactance voltage in the short- 
circuited coil (in a machine of this output) as not 
to be permissible. Moderate values can only be 
obtained by interpolating commutator segments 
after some such manner as that previously shown in 
connection with the winding diagrams, or by the use 
of double, triple, or other multiple windings. Such 
methods generally give unsatisfactory results, and 
two-circuit windings are seldom used for machines 
of large output. When they are used, in such 
cases exceptional care has to be taken to counter- 
act their objectionable features by the choice of 
very conservative values for other constants. 


MuttirpLe WINDINGS. 


But the use of multiple windings (such as the 
double and triple windings already discussed in 
the issue of March 18, 1898), permits of employing 
two-circuit windings. 

Thus, suppose in the case of the design of a 
350-kilowatt, 250-volt generator, it appears desir- 
able, when considered with reference to cost of 
material, or for some other reason, to use 14 poles ; 
and that, furthermore, a two-circuit multiple wind- 
ing was to be used, in order, for instance, to be 
able to use a number of sets of brushes less than 
the number of poles. The question arises, how 
many windings should be employed, in order to 
have only 9 volts per commutator segment, and to 
permit not over 5000 ampere-turns per pole-piece 
on the armature ? 


7” = 28 commutator segments per pole-piece. 


Therefore, 28 turns per pole-piece. 
Therefore, 9 = 180 amperes per turn. 


850,000 1400 , 
A tput = "= 1400 = A. a 
mperes output =: emperes, == 7.3 
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There must be eight paths through the armature 
from the positive to the negative brushes. Conse- 
quently a two-circuit quadruple winding is required. 

It may, however, be well to again emphasise the 
fact that poor results generally follow from the 
adoption of such windings, except in cases where a 
width of commutator can be afforded which permits 
of dispensing with all but two sets of brushes. By 
adopting such a width of commutator, one of the 
savings effected by the use of multipolar designs is 
lost. By careful designing, two-circuit double and 
sometimes two-circuit triple windings have given 
good results. ° 


Two-Circuir Com, WINDINGS. 


But two-circuit single windings can be very 
properly applied to machines of such small capacity, 
that when good constants are chosen, they work 
out to have one or more turns per segment. It 
follows that, within certain ranges, any desired 
values of armature strength and volts per com- 
mutator segment may be obtained ; not, however, 
by a suitable choice of poles, but by the use of the 
proper number of turns between commutator seg- 
ments. Suppose, for instance, a 10-kilowatt 100- 
volt generator, with an armature strength of 2000 
ampere turns per pole-piece, and with 5 volts per 
commutator segment. ‘Then, 


2 
Segments per pole-piece = 7 * 20. 
Full load current = _ = 100 amperes. 
Amperes per conductor = ~ = 60. 


Turns per pole-piece = 2000 — 40, 
50 
Therefore, BH = two turns per commutator segment. 


If 3000 ampere-turns had been permissible, we 


should have used ee x 2=3 turns per com- 
mutator segment. 

Finally, it may be stated that two-circuit arma- 
tures are built multipolar mainly from considera- 
tions of cost, and should not be used for large out- 
puts except in special cases. 

Aside from the reasons dependent strictly upon 
the magnetic limit of output, it may be said 
that two-circuit windings are unsatisfactory when- 
ever the output is so large as to require the use of 
more than two sets of brushes (in order to keep the 
cost of the commutator within reasonable limits), 
because of the two-circuit windings lacking the 
property of compelling the equal subdivision of the 
current among all the sets of brushes used. Selec- 
tive commutation occurs, one set of brushes carry- 
ing for a time a large part of the total current ; this 
set of brushes becoming heated. This trouble is 
greater the greater the numberof setsof brushes, and 
the practicability of two-circuit windings may be said 
to be inversely as the number of poles. If, however, 
in multiple circuit windings the part of the winding 
opposite any one pole-piece should tend to take 
more than its share of the current, the increased 
armature reaction and CR drop tends to restore 
equilibrium, this property constituting a great 
advantage. 


VoLrace PER CommuTaToR SEGMENT as RELATED 
To INDUCTANCE. 


As already stated, the average voltage between 
commutator segments, although it can be relied 
upon to give good results, if care is used in special 
cases, is not a true criterion of the inductance of a 
coil. For, in different types, this expression may 
have the same value for coils of different induct- 
ances. 

Thus, if the design is for an armature in which 
the conductors are located in holes beneath the 
surface, the inductance will be very high, and it 
would be necessary to limit the average voltage per 
commutator segment to a very low value. If the 
slots are open, the inductance will be somewhat 
lower, and in a smooth core construction with the 
winding on the surface the inductance is very low. 
In this latter case, a much higher value for the 
average volts per commutator segment could be 
used. 

The possible value also varies according to 
whether carbon or copper brushes are used. Car- 
bon* brushes may be much less correctly set and 


* There has lately been a tendency amongst some de- 





still have sparkless commutation, due to the high 
resistance of the brush, limiting extreme varia- 
tion of current in the short-circuited coil, as well 
as because the brushes are not so subject to 
injury through this cause as would be the case 
with copper brushes ; consequently the average 
volts per commutator segment may be permitted 
to be three or four times as great as with copper 
brushes, without endangering the durability either 
of the brushes or of the commutator; and on 
account of this, it is found desirable to increase the 
density in the air gap to correspond with this higher 
self-inductance between commutator segments. 


(To be continued.) 








NOTES. 
ELECTRICAL TRANSMISSION OF PoWER IN 
ENGINEERING SHOPS. 

OnE of the American electrical journals* has re- 
cently published some figures relating to the cost 
of maintenance of the electrical power-distributing 
system in the Baldwin Locomotive Works, U.S.A. 
In this works there are 215 motors in use, varying 
in size from 2 to 50 horse-power, and having an 
aggregate capacity of 1930 horse-power. The total 
cost of maintenance (labour and matériel) is found 
to be 2500 dols. per annum, or about 4 per cent. 
on the capital outlay of the plant. This sum of 
2500 dols. is stated to be about the same as that 
of the older system. The advantages claimed for 
electrical transmission are: 1. Greater head-room in 
the shops, and consequent greater facility for using 
travelling cranes to aid in shifting work. 2. De- 
crease in transmission losses. One shop that formerly 
absorbed 150 horse-power is now worked with 80 
electric horse-power at the switch-board ; a saving of 
47 per cent. of the power formerly used. A still more 
striking illustration of loss of power by the older 
system, is that of a planing mill on a western rail- 
road, which when in full work required 500 horse- 
power. It was found that when no work was pass- 
ing through the machines, 375 horse-power was 
still necessary to drive them at the normal speed, 
and that therefore 75 per cent. of the power gene- 
rated in this mill was used for overcoming frictional 
resistances of the shafting and machinery. One of 
the latest important conversions from the older 
system to the new in this country, is that of Messrs. 
Willans and Robinson’s Engine Works at Rugby. 
In the Thames Ditton Works, shafting was chiefly 
used, but in the new Rugby works, shafting is con- 
spicuous by its absence, and electric motors have 
been installed throughout the shops. This is a 
change that will undoubtedly extend to other engi- 
neering works as the advantages of electrical trans- 
mission become better known. 


THE APPLICATION OF THE WoORKMEN’S COMPENSA- 
TION AcT TO GOVERNMENT DOCKYARDS. 


The registrar of friendly societies has now, at the 
request of the Admiralty and Treasury, drawn up 
a scheme for applying the Workmen’s Compensation 
Act, 1897, to officers and men employed in the dock- 
yards. For this purpose the terms of the Treasury 
warrant under Section 1 of the Superannuation Act 
have to be modified. The terms of the scheme 
may be epitomised as follows: Where death results 
from the injury, and the workman leaves any 
person wholly dependent upon his earnings at 
the time of his death—the sum provided by statute, 
é.g., an amount equal to that which he has re- 
ceived during the three preceding years of his 
employment, or the sum of 150l., whichever is 
the larger, but never more than 300/. shall be 
paid to him. In the event of his having been in 
the employ of the Government for a period of 
less than three years, then the amount paid will be 
equal to 156 times his average weekly wage. Where 
a workman leaves persons partially dependent 
upon him, the amount paid to them will be half that 
important part, not only in limiting the short-circuit 
current, butin accelerating the building up of the reversed 
current. However, one would feel inclined to hold that 
the main element in the commutating, i.¢., stopping and 
reversing of the current, is attributable to the influence of 
the residual commutating field, and that while the 
carbon brush aids in promptly arresting the original cur- 
rent, it is, perhaps, of still more importance in virtue of 
its possessing a certain inertness in combination with the 
— commutator segments which renders the —— 
much less destructive than between copper brushes an’ 
copper segments. It has the property of burnishing the 
commutator, giving it a lustrous refractory surface. See 
papers by Reid and Weymouth. 


which would be paid if they were wholly dependent 
upon his earnings. Where he leaves no dependents 
a sum of not exceeding 101. will be provided to 
furnish the necessary funeral expenses. Where 
total or partial disablement results, the workman 
is to be placed on half-pay as soon as he is reported 
on the sick list, and is to continue until he is re. 
ported fit for work. This, it should be observed, is 
only for the period not exceeding six months between 
the date when he is placed on the injured list and 
the date when he is reported fit to return to duty, 
Arrangements are made for the free treatment of 
men in hospitals where they are available, and if 
this cannot be obtained, men are to have free medical 
attendance. Workmen who are at the present 
time working under the provisions of some more 
favourable scheme are to be entitled to retain the 
benefits accorded thereby. Where a workman is 
incapacitated, a pension is to be paid according to 
the nature of his incapacity. Thus, if he is totally 
incapacitated he will be allowed g§ths of his pay at 
the date of the accident. If materially injured 
A$ths, if impaired jgths, while a slight injury will 
entitle him to an allowance of g%ths. These pay- 
ments will be in addition to his ordinary service 
pension, but in no case must the total annual sum 
paid to any workman exceed 3001. Workmen 
must enter into a contract to the effect that the 
above scheme shall be substituted for the terms of 
the Act, otherwise they will be treated as ordinary 
workmen subject to the provisions of the Work- 
men’s Comvensation Act. 


Tue SxHipBurLpine Boom. 

The boom in the shipbuilding industry continues, 
the amount of work on hand being unprecedented, 
notwithstanding the great rapidity of production. 
Thus, during nine months of the current year 
just ended, 568 vessels, aggregating 951,384 tons, 
were launched, and when the warship tonnage 
launched is taken into account, it may be said 
that the output of the nine months equals that 
of an exceptionally good year. And yet the 
amount of merchant work on hand has steadily 
improved from 390 vessels of 784,711 tons in De- 
cember, 1896, to 598 vessels of 1,364,250 tons now. 
The improvement on three months ago is 42,000 
tons, and, as a matter of fact, 231 vessels of 390,953 
tons have been commenced within the quarter, so 
that one-half the total work is not far advanced. 
Practically all is steam tonnage, thesailing vessels ap- 
pearing for only 2693 tons out of the 1} million tons. 
Every district is full of work. Glasgow, in Decem- 
ber, 1895, had 86 vessels of 175,646 tons ; to-day 
it has 135 vessels of 295,327 tons. The tonnage 
at Greenock has more than doubled—from 81,814 
tons to 187,929 tons. So also with Newcastle, 
where the difference is between 121,321 tons then 
and 255,793 tons now. ‘The other east coast ports 
do not show quite the same advance, for the simple 
reason that they had not reached so low an ebb; 
but Sunderland has 175,814 tons on hand, the Tees 
firms 107,630 tons, and Hartlepool 81,580 tons. 
Barrow has never been so fully occupied, the 
Vickers directorate having been especially successful 
lately in securing warship work ; while Belfast has 
even succeeded in adding to its former phenomenally 
large total, making it now 20 vessels of 164,110 
tons, or an average per ship of 8200 tons, which 
is very high. But that is the characteristic of the 
age, and throughout the kingdom there are build- 
ing six vessels over 10,000 tons, four between 
9000 and 10,000 tons, three between 8000 and 
9000 tons, and 18 between 7000 and 8000 tons. 
These figures do not include warship work. The 
state of the case is as follows : 

Merchant work ... 598 vessels of 1,364,250 tons 





British contract warships... 44 a 155,660 ,, 

Foreign ,, ne oe. oe a 110,635 ,, 

Dockyard warships... 14 - 110.140 _,, 
Total ..... -.. 880 1,740,685 


And the Government are about to order four first- 
class battleships and an armoured Powerful, and 
these, with the Japanese battleship to be built 
at Barrow, brings the total _ over 1,830,000 tons, 
which is unparalleled. The Clyde and Barrow 
take the most of the British contract work, except- 
ing only a battleship at Birkenhead and Blackwall 
and some small craft. As to our foreign clientele 
for merchant work, it has ordered about 230,000 
tons, representing the somewhat low ratio of 17 
per cent. of the total. Germany appears as our best 
customer in the latest Lloyd’s return, owning eight 
of the vessels building, representing 47,700 tons. 








signers to attribute still other properties to high-resist- 
ance brushes, and even to maintain that they play an 


* E’ectrical World, May 28, 1898, 


Russia comes next with 11 vessels of 26,480 tons, 
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Japan eight of 25,060 tons, Norway nine vessels of 
24,683 tons, Holland six vessels of 12,940 tons, 
Denmark six vessels of 12,770 tons,and Austria- 
Hungary three vessels of 10,680 tons. 








COLLISIONS AT SEA. 
To THE EDITOR OF ENGINEERING. 

Sir,—I have just read your interesting article of 
July 15 regarding collisions at sea. The suggestion that 
every vessel should carry a simple instrument which 
would enable the direction of the sound of a fog-horn or 
bell in an approaching vessel to be determined is most 
valuable, as also is the idea of compulsory engine counters 
to provide against high s in fogs. The objection 
that the counter could not be made compulsory on foreign 
vessels might be got over by an International agreement. 
This is just the sort of case in which good suggestions are 
made but lost sight of until a fresh calamity brings them 
up again. Can nothing be done to keep alive public 
interest in the matter? 


August 31, 1898. 


Yours truly, 
VOYAGER, 








WATER SOFTENING. 
To THE EpiTor oF ENGINEERING. 

Sir,—Your correspondent Mr. W. G. Atkins com- 
mences his lengthy communication, which appears in 
your issue of the 23rd ult., with the statement that in 
my paper read before the Institution of Mechanical 
Engineers at their Derby meeting, I have made certain 
statements as to softening generally, and his system 

articularly, that are not in accordance with actual facts. 
tt certainly was not my intention to mislead nor to 
attack any system. 

Mr. Atkins, having asked your permission to correct 
my alleged misstatements, goes out of his way to 
criticise In a@ most misleading manner the process with 
which my name is associated, with the object of showing 
that it involves a great many operations and is compli- 
cated. As the process has been so recently described in 
your journal, I think I may leave your readers to form 
their own judgment as to the fairness of Mr. Atkins’s 
criticism. I will merely state here, that both at the 
Midland Railway Works, where 30,000 gallons of water 
are softened per hour, and at the Swadlincote and Ashby 
Water Works, where 45,000 gallons are softened per 
hour, one man attends to the whole softening process, 
the great simplicity of which has been remarked upon by 
all who have seen it in operation, many of whom have 
had an opportunity of comparing it with other processes. 

Mr. Atkins next proceeds to make what he calls a 
“quotation” from my paper. It is not a ———— and 
therefore he has no right to put it within quotation 
marks, but what he states is nevertheless correct, viz., 
that ‘with the continuous system, if a water is variable 
in character, unless frequent tests are made, a large 
quantity of improperly treated water may pass from the 
apparatus.” Mr. Atkins says this is “‘ partly fiction and 

rtly fallacy.” I say it is a fact, and that the examples 
bere from Wellingborough and elsewhere simply prove 
that in those instances the necessary frequent tests were 
being made. How else could such results have been 
obtained with variable waters ? 

Mr. Atkins’ next ‘‘quotation” from my paper reads 
as follows: ‘‘There are seldom more than five or six 
grains per gallon of carbonate of magnesia. .. . the 
nitrate of silver test does not show when sufficient lime 
has been added . . . it is, therefore, necessary to add an 
excess of lime to decompose the carbonate of magnesia.” 
I do not understand by what right Mr. Atkins thus alters 
the wording of portions of my sentences, leaving out 
important words, strings them together out of their order, 
and calls this hash a ‘‘ quotation.” WhatI actually wrote 
was: ‘‘ Carbonate of magnesia, though much more soluble 
in water than carbonate of lime, is usually met with in 
smaller proportion, seldom exceeding, according to the 
author’s experience, five or six grains per gallon... . 
Carbonate of magnesia can easily be removed from water 
by treatment with lime; but as it is much more soluble 
than is usually supposed in water quite free from carbonic 
acid, merely adding enough lime to remove the carbonic 
acid will not suffice ; it is gee: add a sufficient 
excess of lime to decompose the carbonate of magnesia, 
and convert it into hydrate of magnesia, which is almost 
insoluble in water... . As hydrate of magnesia reacts 
like lime with a solution of nitrate of silver, this test 
does not show when sufficient lime has been added to de- 
compose the whole of the carbonate of magnesia.” (The 
italics are added to emphasise important omissions by 
Mr. Atkins.) The fact that Dr. Percy Frankland found 
the carbonate of magnesia in Wellingborough water, on 
the occasion when he tested it, reduced from five grains 
to one grain per gallon, is therefore quite in accordance 
with my statement that ‘‘carbonate of magnesia can 
easily be removed from water by treatment with lime; ” 
it proves that the necessary excess of lime was being used 
on that occasion, but that could not have been ascertained 
by the nitrate of silver test, for the reason stated above. 

“Filtration complicates the process.” Another garbled 
quotation, My actual words were ‘“‘filtration, ides 
complicating the process” (i.e., Clark’s process of precipi- 
tation in plain tanks) ‘‘has been found to be troublesome 
and expensive when the water contains magnesia, and 
practically unworkable if any attempt be made to remove 
the magnesia.” This is the common experience. I am 
hot acquainted with the processin use at Wellingborough. 
Sufficient tank area may have been provided there for 
settling out the greater part of the magnesia before the 
water reaches the filters ; but renewal of filter cloths, &c., 
costs 0.35d. per 1000 gallons, which is an unnecessary 


As to St. Helen’s, the information given in my paper, 
which Mr. Atkins politely describes as ‘‘ totally incor- 
rect,” was furnished by Mr. Lackland, water engineer 
to the St. Helen’s Corporation, who is unquestionably, 
from his position, best able to give the true state of the 
case. 

Mr. Atkins’s attempt to prove that ‘‘ weighing lime to 
soften water is a fallacy” 1s answered by the fact that 
it is being done every day in dozens of places with ex- 
cellent results. 

The reasons which led to our carbonating the softened 
water were clearly and fully explained in my paper, and 
it was shown that without it inconvenient deposits occur 
in Pipes, especially hot pipes and boiler injectors, through 
which the softened water passes. Yet Mr. Atkins does 
not scruple to allege that the reason really is quite dif- 
ferent, viz., in order to get rid of the excess (meaning 
too much) of lime which he, incorrectly, and without a 
shadow of proof, says we use in softening. Is ‘‘ the interest 
of the public” served by this style of controversy ? 

As regards the carbonating process, which Mr. Atkins 
describes as treatment with the ‘‘sulphurous fumes from 
a coke fire,” has he ever thought about it seriously? We 
recommend the use of Durham coke, containing at the 
outside, say, 1 per cent. ot sulphur. At the Swadlincote 
and Ashby Water Works, where the quantity of water 
softened per week has amounted to 2} million gallons, 
2cwt. of coke per week, containing, say, 2.24 lb. of sul- 
phur, are consumed in the carbonating stove. Only a 
portion of this coke is actually used for carbonating, but 
we will assume it as all used and that all the sulphur is 
burned to sulphur dioxide and injected into the water. 
It is there immediately neutralised by traces of dissolved 
carbonate of lime, oxidised by the dissolved oxygen, and 
converted into sulphate of lime. The amount of sulphate 
of lime thus formed from 2.24 lb. of sulphur is 9.52 lb., 
which, dissolved in 2? million gallons of water, amounts 
to 0.024 grain per gallon. Thus the sulphur of the ‘‘sul- 
phurous fumes” resolves itself into a harmless trace of 
sulphate of lime, in other words, the only change pro- 
duced in the softened water is the conversion of 0.017 
deg. of pe. hardness into 0.024 deg. of perma- 
nent hardness. r. Atkins’s attempts to create a preju- 
dice against this useful process are thus entirely devoid of 
foundation, as are also his remarks concerning the quality 
of the Ashby and Swadlincote water. I am fortunately 
able to append copy of a letter from the Medical Officer of 
Health, and Sir Edward Frankland’s report upon the 
water, which need no further remarks from me. 

Finally, Mr. Atkins makes the following statement : 
‘*My experience, extending over 20 years, is that, pro- 
vided water is accurately softened by the lime process, so 
that the carbonates are uniformly removed, the sulphates 
give no trouble, and incrustation is prevented with abso- 
lute certainty.” In reply to this, I do not doubt that 
there are circumstances in which a moderate amount of 
sulphate of lime, if allowed to remain in water, will not 
form scale in steam boilers (nobody who understands the 
subject would expect it to deposit in domestic kettles) ; 
and this bears out my contention, based upon Tilden’s 
experiments, that the — of lime can be prevented 
from depositing by avoiding undue concentration. But 
when Mr. Atkins goes on to say, ‘‘I can answer for the 
Atkins agg that a boiler will run without cleaning 
practically as many years as the softening plant receives 
reasonable care and attention,” he is simply writing at 
random, because unless the boiler were blown out from 
time to time, or occasionally emptied and refilled, not 
only must the sulphate of lime be deposited, but even the 
common salt and all other soluble matter, and the boiler 
would in time silt up. 

I think the facts are that in Mr. Atkins’s process of 
softening it is not convenient to use any reagent except 
lime, whereas in the process which I have described either 
lime alone or lime and soda ash, or any other chemical, 
can be used with equal facility, and without the slightest 
addition to or modification of the plant. It must not be 
forgotten that permanent hardness, which cannot be 
removed by the simple lime process, destroys soap, and 
that a process by which both the permanent and the tem- 
porary hardness can be removed with equal facility is of 
far more general utility to manufacturers. 

Yours truly, 
L. ARCHBUTT. 

4, Madeley-street, Derby, October 3, 1898. 


THE MILTON WATER SUPPLY. 
To the Editor of the “ Guardian.” 

Sir,—I shall be obliged if in the next issue of the Guardian you 
will give publicity to the accompaning report by Sir Edward 
Frankland on the analysis of the Milton water in July last. A 
perusal of this report will show that Ashby (jointly with Swadlin- 
cote) has been singularly fortunate in having secured an abundant 
water supply of excellent quality. The turbidity of the water ia 
various parts of the town recently has been due to the laying of 
new mains and private service pipes, and toa certain extent will 
be unavoidable until the latter is completed. The work, however, 
is near completion, after which the town of Ashby will be fully 
and constantly supplied with water of irreproachable purity. 

Yours faithfully, 
Cuas. R. WILLIAMS. 
Medical Officer of Health. 
Ashby-de-la-Zouch, September 28, 1898. 








[Copy.] 
Water Analysis Laboratory, 
The Yews, Reigate, July 26, 1898. 
Swadlincote and Ashby-de-la-Zouch Water. 
Messrs G. and F. W. Hodson. 
Gentlemen,—Herewith I enclose results of complete analysis of 
a sample of this water collected on the 15th inst., and sent here 
for examination. This water a high degree of organic 
purity, and is of excellent quality for dietetic and all domestic 
pu . It is of very moderate hardness, and therefore well 
adopted for 


washing. 


THE LATE MR. W. WILSON. 
To THE Epitor or ENGINEERING. 

Str,—Will you kindly, in your next issue, correct an 
error, which has no doubt inadvertently got into your 
obituary memoir of the late Mr. W. Wilson in your paper 
of the 30th ult.? He was a great friend of mine, but he 
had nothing whatever to do with the West London Ex- 
tension Railway. I was the acting engineer of that line 
and % yore” the construction of all the works in 
which I had the co-operation of the late Mr. William 
Baker, for many years the engineer-in-chief of the 
London and North-Western Railway. Apologising for 
troubling you, 

Iam, yours faithfully, 
; W. Lawrorp, M. Inst. C.E. 
31, St. Julian’s Farm-road, West Norwood, S.E., 
October 4, 1898. 





WATER GAS. 
_To THE EpiTor or ENGINEERING. 

Str,—Will one of your readers kindly help me? I wish 
to know what is the possible production of water gas in 
cubic feet from a ton of coke with a given proportion of 
ash. So many statements are put forth, and so contra- 
dictory to each other, that I have lost all confidence. 
Perhaps one of your readers will be able to show me how 

to check the figures. 
Yours, 
September 30, 1898. Facts. 








NAVAL ENGINEERS AND THE EFFICENCY 
OF THE NAVY. 
To THE Eprror o¥ ENGINEERING. 

Srr,—In view of the contemplated changes in the per- 
sonnel of the United States Navy, and the experiences 
that have been gained during the recent Hispano- 
American War, may it not be considered that the time 
has arrived when the anomalous and very inferior posi- 
tion occupied by the engineering department of Her 
Majesty’s Navy should be thoroughly reviewed? Any one 
conversant with the conditions under which this depart- 
ment carries out its arduous and onerous duties, fae go 
many difficulties and obstructions it has to contend against, 
cannot be surprised at the fact that a more dispirited and 
dissatisfied body of men does not exist in any of the 
great public services, and it will be readily conceded 
that this is not a condition of things which can tend to 
the efficiency of our great and ever-increasing steam 
Navy. That there is ample cause for grave dissatisfaction 
throughout this branch there can be little doubt; the 
officers are snubbed and subordinated by those in high 
places whenever possible, and the petty officers and men 
are subjected to indignities, and treated almost with con- 
tempt at every opportunity. In the warship of the 
present day the two things of supreme moment are the 
a (1) of the weapons of destruction, and 
(2) of the motive power, both of which mean the com- 
mand of large ies of men, and if executive autho- 
rity is needed by the deck officer in the first case, it 
should be readily admitted that it is quite as much needed 
by the = officer who is directly interested in both 
cases. The main point, then, of importance is the 
status of the engineer officer. Is the status of this officer, 
whether as regards the nature of his rank or his power of 
authority, such as to inspire his subordinates with? respect 
for his position? That this is not the case is perfectly 
certain, and it is acutely felt by the engineer pi him- 
self, who is intensely dissatisfied with the subordinate 
— in which he is kept by the old-fashioned preju- 

ices of the Admiralty. These officers are convinced 
that the discipline of the engine-room suffers through the 
restrictions imposed upon them. They have no power to 
punish or reward their subordinates, but are obliged to 
report the most trivial offences to the deck officers of the 
ship, who are too often lamentably ignorant of the vital 
points of the offence, and having little or no sympathy 
with the engineering department, often allow the offender 
to escape in their anxiety to show a light punishment 
sheet, and so enhance their own prospects of promotion. 
It would be idle to contend that the men of this depart- 
ment are not affected by this gross anomaly, and it cannot 
be doubted that they would respect their own officers 
more if the engineers were invested with executive power. 
This is the goal on which all engineer officers set their 
eyes, for it is a reform that must improve the discipline 
of the engine-room branch of the Navy and increase the 
general efficiency of that service. They desire to become 
executive officers in their own department, to be liberated 
from the injudicious and even meddlesome interference 
of the deck officers, and to be given the same rank as 
those officers generally. Engineers would naturally re- 
gret the loss of their professional title, and are far from 
desiring any weakening of the link which connects them 
to the great engineering profession, but they claim that 
military titles are as necessary in the Navy as in the 
Army to give engineering its proper standing and place. 
As long as the engineers of the Navy have only relative 
rank, without the title which proclaims to all that its 
possessor is a military officer of the Government, engi- 
neering in the Navy is not accorded its true place. Lord 
Lansdowne has recently said : 
‘It is sometimes asked, What does rank matter?” , 
... ‘‘I think the answer to that is... Rank is the 
outward and visible sign of consideration and authority. 
. . . We propose to form a corps, the officers of which 
will bear the same ntilitary titles as other officers of the 
Army . . . always, of course, upon the clear understand- 
ing that those titles do not confer upon them the right to 
command outside it.” 





1 am, Gentlemen, yours very truly, 
E. FRANKLAND. 





expense, 





This, spoken with regard to the Army medical officere, 
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puts the engineers’ case in a nutshell, so far as rank and 
control are concerned. 

Although a certain Service paper has endeavoured to 
obscure the issue by imputing motives to the engineers 
which none of them entertain, it may be definitely stated 
that these officers have no desire to tres’ upon the 
duties of the deck officer, but recognising fully that their 
own duties are as important and necessary to the effi- 
ciency of the Navy as a fighting machine, and that they 
are expected to maintain discipline over a large and con- 
tinually increasing body of men—men, too, who have not 
been trained to habits of discipline from boyhood as have 
those of the seamen pe hecer omg naturally ask that the 
executive authority shall no longer be the exclusive right 
of the officers on deck, but that accepting the captain as 
the fountain head the engineer officer shall be able to deal 
directly with him in all matters concerning the engine- 
room department. 

Again, engineers are deliberately barred from any 
chance of rising to high posts, or of obtaining even rela- 
tively high rank, for out of nearly 1000 of these officers 
now serving only 13 hold the aiehive rank of captain ; 
and even the engineer-in-chief, the head of this great de- 
partment, with its total staff of 23,000 men, and all his 
enormous responsibilities in connection with the matériel, 
and carrying out his duties in face of the most harassing 
public criticism, isexpected to remain contented with arank 
inferior to that of the most junior rear-admiral. I think 
it will be the opinion of yourself, and that, too, of the 
profession generally, that this is a perfectly intolerable 
state of things, and that it is little wonder that the mem- 
bers of this department of the Royal Navy are in a state of 
seething discontent. In connection with this statement 
it must be remembered that there are not less than 65 
deck officers on the Admirals’ list, every one of whom 
is superior in rank to the engineer-in-chief. If, too, it is 
an imperative necessity that a deck officer—though 
totally unconnected with either the shipbuilding or engi- 
py) tag ae Rag hold the position of Controller 
of the Navy, having in his hands the administration of 
our great rt 3 does it not seem both logical and 
advisable that the head of the great professional branch 
of the service should sit at his side on the Admiralty 
Board, and have the rank of Deputy Controller ? 

Sir William White, in a recent speech to the Iron and 
Steel Institute, said : 

**Tt is not only to the mechanical engineers of this 
country that the progress which the Navy has made owes 
so much, but to the officers who are responsible for the 
efficiency of the propelling power of our present-day 
warships,” and we have now seen how the Navy in its 
turn repays them. It may be thought that as these 
officers are subordinated in every way to other in- 
terests so far as rank and control are concerned, that on 
the question of pay they receive every consideration ; one 
instance alone need be quoted to show that this it not the 
case. At the present time there are not less than 20 
cruisers built and building with horse-power ranging from 
16,500 to 25,000, and Mr. Goschen has stated that others 
are to be given out shortly, two at least of which are to 
be ‘‘ mighty cruisers ” of 30,000 horse-power; and who shall 
say that even here we have finality? Yet while these 
monsters are under construction the opportunity is taken 
to deprive the engineer officer of the ship of a consider- 
able proportion of his pay, in that his ‘‘charge pay ”— 
the much-quoted ‘‘ charge pay ”—is taken away from him 
until his ship is actually accepted from the contractors, 
when he is graciously permitted to receive one-half the full 
amount allotted, and notwithstanding that the regula- 
tions distinctly inform him that his responsibilities are as 
great at this time as at any other. It should be clearly 
understood that this ‘‘charge pay” is specially awarded 
the engineer officer “tin consideration of his increased 
responsibility ” in connection with ‘‘the larger ships of 
modern construction,” and his daily rate of pay is kept at 
a lower amount than that of other officers in consequence ; 
so that what really happens is that his ordinary rate of 
pay is less than it otherwise might be on account of this 
special consideration, which for a great part of his time he 
does not receive. 

Sufficient has now been said to show the disabilities 
under which the officers of this department of Her 
Majesty’s Navy labour, and that it is high time the 
necessary changes were made to enable them to carry 
out the manifold important duties that are entrusted to 
them in such a manner as to insure the continued success 
of the great service to which they belong. 

With the example before them of es great changes 
which have recently been made in the medical depart- 
ment of the Army—changes which have been chiefly 
brought about by the intervention of professional men 

nerally, who would not see their profession brought 
mto contempt—surely these officers will not look in vain 
to the great engineering institutions, and to influential 
members of our great profession generally, for support in 
endeavouring to obtain thet just measure of recognition 
which is their undoubted due, and there can then be little 
doubt that prejudice and obstruction will soon be swept 
away. 

Fiat Justitia. 








AMERICAN Perroteum.—The annual report of the 
United States Geological Survey upon the petroleum in- 
dustry in 1897 has just been completed. It shows that the 
total production of crude petroleum in the United States 
last year was 60,568, 081 barrels, as compared with 60,960,361 
barrels in 1896. The production for 1896 was the largest 
ever recorded in the history of the a What is 
claimed to be the largest bulk oil carrier in the world has 
just been built at Sunderland for the Anglo-American 
Oil Company. She has a length of 430 ft., 53 ft. beam, 
29 ft. depth of hold, and a carrying capacity of 2,000,000 
gallons. She has been named the Tuscarora, and will 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


JULY. 


AvcustT. 


SEPTEMBER. 











Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 1l. inall other cases. 


The price of quicksilver:: 


per bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal prices are per ton 


Heavy steel rails are to Middlesbrough quotations. 





trade between Philadelphia and New York to British | 


ports, 

Tue InstituTIoN oF JuNIOR ENGINEERS.—-On Satur- 
day, the 24th ult., a party of about 100 members of this 
Society availed themselves of the opportunity kindly 
afforded by Sir David Salomons, Bart., to inspect his 
en neering Saas, laboratories, lecture theatre, &c., 
at Broomhill, Tunbridge Wells. The numerous scientific 
instruments, and special appliances employed for elec- 
trical and other experiments, were examined with evident 
appreciation. Sir David showed the members the general 
mode of working with them, and in many other ways 
devoted himself to rendering the occasion interesting and 
enjoyable, for which at the conclusion, Mr. H. B. Vorley, 
the chairman, —- d the cordial acknowledgments of 
the Institution. Sir W. H. White, F.R.S., is to deliver 
his Presidential Address to open the 11th session on Friday, 
October 21, at the Westminster Palace Hotel. 





BLast-FURNACES IN THE UnrTED StatEs.—The number 
of furnaces in blast in the United States at the commence- 
ment of August, 1898, was 188, as compared with 187 at 
the commencement of February, 1898; 152 at the com- 
mencement of August, 1897; 154 at the commencement 
of February, 1897 ; 173 at the commencement of August, 
1896 ; 215 at the commencement of February, 1896; and 
200 at the commencement of August, 1895. Although 














the number of furnaces in blast at the commencement of 
August was larger than the corresponding number at the 
commencement of February this year, the aggregate 
weekly pruductive capacity has declined, the furnaces 
now in blast being apparently, upon the whole, of a 
smaller type, or not driven too hard. The aggre- 
~~ weekly productive capacity was as follows at the 

ates named: August, 1898, 206,777 tons; February, 
1898, 228,338 tons; August, 1897, 165,378 tons ; February, 
1897, 162,959 tons ; August, 1896, 157,078 tons ; February, 
1896, 198,599 tons; and August, 1895, 180,525 tons. The 
weekly productive capacity moved as follows, month 
by month, this year: , ras 226,608 tons; February, 
228,338 tons; March, 234,430 tons; April, 233,339 tons; 
May, 234,763 tons; June, 225,398 tons; July, 216,311 tons; 
and August, 206,777 tons. It will be seen that the weekly 
production attained its maximum this year in March, and 
that since that month it has experienced a somewhat 
important decline. Of the 187 furnaces in blast at the 
commencement of August, 165 were coke and anthracite 
furnaces, their combined weekly productive capacity 
being 200,318 tons, leaving only a weekly productive 
capacity of 6,459 tons represented by charcoal furnaces. 
The metallurgical industry of the Southern States does 
not appear to be making much progress; at the com- 
mencement of August, however, the productive capacity 
of the coke and anthracite furnaces of Alabama was 
17,229 tons per week. 
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SAFETY VALVE AND GATE VALVE. 
CONSTRUCTED BY THE LUNKENHEIMER COMPANY, CINCINNATI. 





SPECIALISATION in engineers’ sundries is probably 
carried out more completely in the States than any- 
where else. The benefits thereby obtained are well 
shown in a statement recently made by the head of 
a well-known firm of engineers in the Midlands, to the 
effect that certain types of steam valves could be ob- 
tained from America at about 25 per cent. less than 
equivalent articles of native manufacture. One of the 
largest firms of valve makers in the States is the 
Lunkenheimer Company, of Cincinnati, Ohio, who 
have an extensive factory devoted in the main to this 
class of goods, and who have also paid much attention 
to the details of valve design. On this page we 
illustrate a gate valve and a safety valve made by this 
company, both of which contain points of interest. 
Taking the gate valve first, it will be seen that the 
gate consists of a wedge-shaped disc of bronze, faced 
on both sides and bearing, when screwed down, on 
two removable seating rings which are also of 
bronze. The method of securing the gland casting 
to the main body of the valve is worthy of particular 
note. As will be seen from our engraving, the sole 
fastening consists of a [J-shaped bolt encircling the 
body casting. The joint between the latter and the 
gland casting is made good by a seamless washer of 
soft copper wire which is practically indestructible. 
The design, it will be seen, gives very easy access to 
the wearing parts of the valve. Valves of this 
pattern are made up to 6-in. in diameter, and are 
fitted with either flanges or screwed ends at option. 
The construction of the safety valve is shown in the left- 
hand figure. As will be seen, the seat is screwed into 
the main valve casting. The valve itself is very 
efficiently guided at both top and bottom, and is pro- 
vided with a projecting flange which tends to prevent 
hammering, as once the valve has opened its effective 
area is increased. The spring is of unusually heavy 
section, and a relieving gear of the usual type is pro- 
vided. A tapped hole at the top of the casing serves 
for the insertion of a set screw, by which the valve 
can be held down on its seat during a boiler test. A 
safety cap can, of course, be locked over this to pre- 
vent unauthorised parties tampering with the valve. 





SUTTON’S MILLING CUTTERS. 
_Tue milling cutter shown in the annexed illustra- 
tion is noticeable for having the teeth divided into 
sections by a spiral groove running from end to end. 
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The makers, Messrs. Spear and Jackson, of Autna 
is re Sheffield, claim that the effect of the groove 
tabs reak up the chip and prevent clogging. The 

meant finds its way easily through ‘the groove, 








and so keeps the cutting edges cool. The makers 
add that they have thoroughly tested these cutters 
in their works, and have proved them to be durable 
and effective. 





A REVOLVING ESCAPEMENT FOR 
WATCHES. 

Ir familiarity had not dulled our perceptions, we 
—especially such of us as are mechanics—should be 
lost in our admiration of the watches we carry in our 
pockets. The accuracy with which they measure 
time is so wonderful that it transcends nearly all other 
kinds of measurement. It is by no means an extra- 
ordinary watch which can be relied upon within an 
error of five seconds per day, or one part in 17,280. 
This is a degree of accuracy which is absolutely un- 
attainable in many kinds of measurement, and only to 
be got in others by trained observers working under 
favourable conditions with high-class apparatus. Com- 
— with other measures, it represents an error of 
ess than half-a-grain in 1 lb. avoirdupois, of a yard in 
10 miles, of one second in 5 deg. of arc, of four 
drops in a gallon, and so on. Of course, finer measure- 
ments than some of these can be made, but an immense 
amount of care and skill has to be brought to bear on 
the matter, and the number of people who can make 
such measurements, even with the best apparatus, is 
small, But a watch goes as well in one man’s ket 
as another, and demands no skill, and only a little 
care, on the part of the owner. 

Watchmakers have been wonderfully successful in 
compensating their instruments for p. Freee of tem- 
pereture, and such variations as occur in a waistcoat 
pocket, and in an ordinary bedroom, can be met 
almost absolutely. Changes of position, however, 
they have not met so well, and until quite recently, 
there was probably no watch which did not sensibly 
change its rate when its position was altered. When 
a watch is lying on its back, or on its face, the weight 
of the balance is carried on the pivot point, which is 
thus, in engineering phraseology, a foot step. When 
the watch is vertical, as in a waistcoat pocket, the 
weight of the balance is carried on the cylindrical 
sides of the spirdle, which act as journals. Watch- 
makers endeavour to adjust a watch so that there 
shall be a very slight change of rate between these 
two positions, since they represent the normal posi- 
tions by night and by day respectively. But it is 

ractically impossible to make the adjustment so per- 
fect that there shall be no change, and probably 
errors of rate due to such changes will never be 
quite eliminated. But even if a watch be kept in a 
vertical plane, — of rate occur with changes 
of position. High-class watches are constructed to 
go best in the position they assume in the waistcoat 
pocket, that is, in a vertical plane with the bow 
pulled over to the right by the weight of the chain 
or guard. If removed from the left pocket to the 
right they will change their rate, and if worn 
without a chain they will vary irregularly. The 
reason is, firstly, the balance can never be absolutely 
balanced, so it goes differently according as there is a 
greater or less preponderance to either side. Secondly, 
as the balance does not make a complete revolution, 
when the watch is changed in position it brings the 
friction on to another portion of the bearings, and 
thus produces a change in the friction which is re- 


flected in the rate. And, thirdly, because adjustment 
is always of the nature of a compromise, the fact 
that the escapement has been very closely adjusted 
for two positions renders the error more serious for all 
other positions. 

Quite recently a ‘‘ revolvin escapement watch ” has 
been introduced by Messrs. 8. Smith and Son, of 9, 
Strand, London, in which this cause of change of rate 
has been minimised until it is negligible. The device 
is so simple that it can be described in a few words. 
The bearings of the balance wheel are mounted in a 
revolving frame, and this frame is continuously rotated 
about once an hour. From this it follows that 
instead of the pivots working against one part of the 
bearing, they are necessarily brought into contact with 
every part, and a perfectly even and uniform wear 
takes place over the entire surface. Even if the co- 
efficient of friction should vary at different parts of 
the circle, the effect is averaged, and it ceases to be a 
matter of interest in what position the watch stands 
in the waistcoat pocket. 

















Our illustrations show the arrangement to magni- 


fied scales. The balance wheel E has a short spindle, 
the ends of which run in two bearings, the — bear- 
ing is carried in the bracket, or ‘‘ cock ” N, and the 
lower in the “fourth top cock” K. The escape- 
ment is omitted from two of the views for the sake of 
clearness, its cock S only being shown. All these 
parts, namely, the balance-cock N, the fourth top 
cock K, and the escape cock §8, are mounted on the 
revolving frame F, and move with it. The revolving 
frame F has a single journal B on which it moves, a 
comparatively large eye being made in this journal to 
allow the fourth pinion A, fixed to the fourth wheel C, 
to pass through, and convey the motion from the 
escapement to the other wheels of the watch. The 
pinion A gears with the ‘‘ third wheel ” H on which is 
the pinion G, which gears with the second wheel, and 
soon. The pinion G also gears with an extra wheel D 
fixed to the journal B of the frame F, and, conse- 
quently, as long as the watch is going the frame F 
must rotate, carrying round the bearings of the 
balance wheel and of the escapement, as already ex- 
plained. Thus the balance and escapement are 
always varying their position, and accidental varia- 
tions are no longer of any importance. 





In connection with this subject, it may be mentioned 
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that Messrs. Smith engrave a circle of ‘‘miles per 
hour” on the margin of the dials of their chronograph 
watches. This is most useful for taking the speed of 
a railway train. On passing a quarter-mile post the 
seconds chronograph hand is started, and on passing 
the next it is stopped, pointing to the speed at which 
the train is travelling. By this device troublesome 
calculation is avoided, and the taking of speeds is 
rendered very easy. 








INDUSTRIAL NOTES. 

Ir sometimes happens that a great labour dispute, 
otherwise disastrous in its results, becomes in the end 
a blessing, although it is seldom that it soends. One 
such case has occurred in connection with coal mining, 
eventuating in the treaty of peace signed at the West- 
minster Palace Hotel towards the close of last week. 
Some years ago there was a dispute and stoppage for 
a considerable time, ending at last by a reference of 
the matters in dispute to Lord Rosebery. An agree- 
ment then pct into has resulted in a long peace, 
only broken here and there in isolated cases in so far 
as the Federation districts are concerned. Some three 
months ago the men deemed the time opportune to 
seek an malice in wages, and notice was given to the 
employers. The representatives of the mineowners 
and of the miners met in conference, when the em- 
ployers stated that they could not agree to the de- 
mands of the men, but on July 6 they made an offer, 
the terms of which are so terse that they deserve to be 
quoted, as follow : 

1. That the present rate of wages be increased as 
from October 1, 1898, by 24 per cent. on the standard, 
and that the wages remain at that rate until January 
1, 1899. 

2. That for a period of two years from January 1, 
1899, the rate of wages shall not be below 30 per cent. 
above the rate of wages of 1888, nor more than 45 per 
cent. above the rate of wages of 1888. 

3. That from January 1, 1899, to January 1, 1901, 
the rate of wages shall be determined by a Conciliation 
Board, within the above-mentioned limits. 

4. That the Conciliation Board to be formed shall 
be on the lines of the Conciliation Board formed under 
the Rosebery agreement. 

The miners’ representatives submitted the above to 
the members in their several districts. 

The advance of wages offered did not approach to 
the amount which the men generally thought that 
they were entitled to, the general feeling being in 
favour of at least 10 per cent. advance. But the 
officials and delegates when they met regarded the 
offer as a whole so advantageous that they counselled 
its acceptance. Of course, some of the men thought 
that the offer was inadequate, and the Lancashire and 
Cheshire Association of Miners instructed their dele- 
gates to adhere to a 10 per cent. demand. Generally, 
however, the miners in connection with the Federation 
voted for acceptance. Last week the representatives 
of the mineowners and of the miners again met in 
conference to decide the issue. Before the joint meet- 
ing the miners’ delegates met, when the Lancashire 
delegates moved a resolution in favour of repeating 
the , vac for a 10 per cent. advance. The resolu- 
tion was debated and voted upon, and was defeated. 
A motion to accept the employers’ terms was then 
made and carried by 104,000 to 29,000; the Lancashire 
Federation having agreed to fall in with the wishes of 
the majority, the acceptance was decided upon unani- 
mously. On the following day, when the joint com- 
mittee met, the employers were informed that the 
men accepted the terms, but the employers were 
asked to extend the terms so as to include the surface 
men. After some consultation the terms were so 
extended, but the employers self-guarded themselves 
by a declaration tnat they did not recognise the prin- 
ciple of regulating the wages of surface workers b 
underground rates, which reservation was accepted. 
The terms were then signed by the representatives of 
the two parties. Thus a minimum wage is agreed to, 
and a Board is constituted to deal with wages questions 
between the minimum of 30 per cent. above the rate 
of 1888, and the maximum of 45 per cent. above that 
rate. Peace is thus assured in the federation districts 
for two years and three months from the Ist inst., 
and probably by that time there will be no inclination 
to break it. 





The October report of the Associated Ironmoulders 
of Scotland states that the condition of employment is 
most encouraging. Out of a total of 7133 members 
6000, less two, were in full work, while only 146 were 
idle and on benefit ; 148 were partially idle, but not on 
benefit ; 313 were on superannuation allowance ; the 
others were abroad or out of the district. The number 
of members in full work is the largest ever yet returned. 
But the report complains of the number of idle mem- 
bers, considering the state of trade. It indicates that 
the fault is rather with the individual than with the 
With good trade and somany in work 
rate, 80 


state of trade. 
the capital balance is increasing at a rapi 


that the council are asking for powers to invest an- 


other 80007. The Aberdeen members had requested 
an advance of a }d. per hour, which the employers at 
first refused to concede. Then the matter was re- 
ferred to the Scottish Employers’ Federation of Iron 
and Steel Founders, with the result that a conference 
took place, and the employers conceded the 3d. on 
condition that in all other cases a three months’ notice 
should be given. The council of the Association con- 
sidered the matter and then recommended the Aber- 
deen members to accept the offer, which they did. The 
wages movement generally has been successful, ad- 
vances being conceded in most cases. But there are 
a few shops named in the report, eight in all, which 
by refusal to agree to terms are closed to the members 
of the union. They are single shops in eight towns 
mentioned. The total income for the month to date 
was 2739/., the expenditure 1911/., the total balance 
in hand was 45,882/. The Scottish Moulders pride 
themselves generally upon being favourable in all cases 
to negotiation and conciliation instead of strikes, and 
the council strive to prevent disputes wherever they 
can. Fortunately the members prefer to take the ad- 
vice of their council rather than force on a dispute, 
and thus comparatively little is spent on strikes. 





A very remarkable ore. which took place on 
Thursday evening in last week, deserves notice from 
an industrial standpoint. It was a complimentary 
dinner to what may be called an ex-labour leader, Mr. 
C. J. Drummond. He was for many years the secre- 
tary of the Compositors’ Society, and is now in the 
Labour Department of the Board of Trade. Nearly 
200 gentlemen gathered together on the occasion, Sir 
Henry Bemrose, M.P., being in the chair. It was a 
great representative gathering of employers, repre- 
sentatives of the Press, and workmen in connection 
with the printing trades, and old colleagues in the 
labour movement, to do honour to a man whose 
character and conduct had won the esteem of those 
with whom he had come in contact in the course of his 
duties as a trade union official and, generally, in other 
departments of public life. To have won the esteem 
of employers, and at the same time to have enjoyed 
the confidence of the members of his union, is a feat 
deserving of mention. It too often happens that 
when a trade union official is praised by the employer 
the men think that he has betrayed or is betraying 
them. But the eulogies of the chairman were endorsed 
by all present. Mr. Drummond saw his trade safely 
through a crisis, when questions of great delicacy had 
to be dealt with, the application of mechanical im- 
provements, and the substitution in part of machines 
for hand labour. Among those present on the occa- 
sion were old labour leaders with whom he had lon 
worked, and whose respect and admiration he ha 
secured. Testimonials were presented to him in the 
evening, subscribed for by employers and workmen, 
and by his own trade union. Such a gathering will 
doubtless help to smooth matters if any dispute in the 
printing trades should ever arise, for the mutual ex- 
pressions of goodwill were warmly applauded by all 
present. If the employers can once feel that they can 
rely upon the sturdy uprightness of the representatives 
of labour with whom they have to deal, they will be 
more ready to negotiate terms and conditions than 
they have been. 





Ihe condition of the engineering trades generally 
throughout Lancashire continues to be satisfactory in 
most cases, the only exception being some sections of 
the textile machine-making trade. Not only are all 
the other chief branches very busy with orders on hand 
that will carry them well into next year, but new work 
still comes forward freely in all departments, with the 
one exception named. For the most part establish- 
ments are under exceptional pressure to complete 
deliveries of orders already on their books. As regards 
machine-tool makers, both light and heavy, they are 
exceedingly full of work, and it is reported that they 
could readily book new orders for prompt delivery at 
a substantial advance upon ordinary current prices ; 
as a rule, however, they are already so heavily com- 
mitted that they are not in a position to undertake 
additional contracts of any weight on a promise of 
delivery until well into next year. Boilermakers 
throughout Lancashire have never, perhaps, been in 
so brisk a condition before. All the principal works 
are assured of full employment for a long time to come, 
the only difficulty being the delivery of material, espe- 
cially of steel boiler-plates, which are in great request. 
Stationary and locomotive builders also continue to be 
exceedingly busy, with full employment for some time 
to come, as also are the general branches of engineer- 
ing. Labour questions are quiet, and no serious diffi- 
culties are anticipated at present or in the near future. 
The iron trade is very active, and prices are strengthen- 
ing. The inquiries indicate a substantial increase of 
business coming forward in the near future. The 
finished iron trade is exceedingly active, prices bein 
firm at advanced rates. All branches of the stee 
trade are full of work, the demand being ahead of 
production. All descriptions of manufactured metal 





goods for engineers’ fittings are in active demand, The 


position, therefore, is good, and the prospects most 
encouraging. 





In the Wolverhampton district nearly all branches 
of the iron and steel trade continue to be in a satis. 
factory condition. Marked bars are not in such 
active request, the demand running chiefly on medium 
and common — Makers have booked a good 
volume of orders for bars, tube, and gas strip, hoops 
and angle-iron, both for home consumption and for 
export. All the mills and forges are in full operation 
and the demands for deliveries are so urgent that 
makers are much pressed for the completion of orders 
already in hand. Common sheets are improving in 
request for galvanising and working-up purposes, and 
producers are able to command better prices than 
some weeks ago. The Unmarked Bars Makers’ Aggo. 
ciation quote the same high figure as their lowest 
rate, but it is asserted that some underselling has 
been going on, a good deal of iron having changed 
hands at lower rates. Steel makers are very busy, 
and have orders on hand sufficient to last over the 
present year. Notwithstanding the fact that large 
quantities of steel have been imported from America, 
prices are well maintained, and advances have been 
secured on special contracts. Pig iron is still scarce, 
and some difficulty is experienced in obtaining suffi- 
cient deliveries. Most of the iron and steel-using 
industries are busy; engineers, boilermakers, iron- 
founders, smiths, &c., being fully employed, as also are 
the workers in the railway sheds. ost of the hard- 
ware trades are also busy, some being more pressed 
with work than others. But those in the district 
engaged in cycle sections are passing through a crisis, 
which in Coventry is seriously acute. There are no 
serious labour disputes pending, but in the sheet 
trade there are discussions as to a new wages schedule, 
and in the coal trade an advance has been asked for 
and obtained. Otherwise the district is free from 
disturbing causes, and in the sheet trade the matter 
is only in the stage of negotiation. 


In the Birmingham district an active business has 
been doing in iron and steel. Prices have been firm, 
but no advance has been declared. Transactions 
have been numerous rather than of great weight, but 
there is no indication of slacking off. The engineer- 
ing and alied trades are moderately busy, with the 
exception of the cycle trade. In some districts the 
— is severe in this industry. The other local 
industries using iron, steel, and other metals are 
mostly moderately well employed ; some being ex- 
tremely busy. There are no serious labour questions 
on hand, nor are there indicatjons of unrest in those 
branches of industry. Wherever questions arise they 
are dealt with by negotiations to a far greater extent 
than formerly. 





At the recent ascertainment of prices at the Mid- 
land Iron and Steel Wages Board it was stated 
that the average selling price for the past two months 
was 6/. ls. 104, as compared with 6/. ls. 2d. at the 
previous ascertainment. This is not so great an advance 
as had been expected. The result is that the wages 
of the men remain as before, 7s. 9d. per ton under 
the sliding scale. The question of the wages of those 
engaged in the sheet trade has been under considera- 
tion for some time, but no satisfactory arrangement 
has been arrived at. The report of the Sheet Mill 
Wages Committee was referred back, to be considered 
by the Standing Committee upon the complete 
evidence to be submitted by both sides. It was re- 
solved to ask the sheet makers to formulate their 
demands. The men are not satisfied with the demands 
made, and they propose that the matter be referred 
to the referee to arbitrate on the question. It is not 
expected that any serious difficulty will arise, as the 
feeling is strong in the district as to conciliation. 
The questions are too technical to be otherwise dealt 
with fairly. 





The tramway men’s dispute has ended by the sub- 
mission of the men when too late. When they pre- 
sented themselves for re-employment, the places of a 
large number had been filled, and the company refused 
to discharge the men who had been taken on. The 
action of the men has been, and is being, condemned, 
by many labour leaders, not only privately, but in the 

ress, one going so far as to publicly state the men 

id not in many cases know what the dispute was all 
about. One result of the dispute has been curious. 
Mr. W. C. Steadman, M.P. and member of the Lon- 
don County Council, has been fined 40s., and 5. 5s. 
costs, for obstructing a car, an interference as 1m: 
politic as it could be, seeing that he is a member of 
the very body to whom the men wanted to refer the 
matter. If the London County Council try to press 
up wages or alter the conditions of labour by eos 
pressure, as an important public body, they wi 


arouse fierce antagonism in the various constituencies. 


The unexpected and almost sudden samo in 





the cycle trade at Coventry has raised the question 
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again of municipal employment. Large numbers of 
men presented themselves to the guardians for relief, 
asking that relief works be started. The guardians 
decline to act otherwise than by individual relief in 
the ordinary way. The Socialists demand employ- 
ment for the men. It is said that a large number of 
the younger men have enlisted. One large firm have 
proposed to reopen the works at a reduction amount- 
ing, it is said, to 8s. per week in wages. The men 
have offered to accept a reduction of 4s., but this offer 
had not been accepted at the date of writing. Coventry 
has had sad experience of depressions in trade—in the 
silk industries, in watchmaking, and now in the cycle 
trade. 





The report of the Boot and Shoe Operatives does 
not speak very cheeringly of the state of trade, but 
it refers to some small signs of improvement. The 
fact is that production is now so vast that supply 
is always equal to the demand, or can be made so at 
the shortest notice. There have been a few disputes, 
in one case the union has declared the strike at an end, 
the shop being blocked. In another case the men 
have struck because the firm refused to provide work- 
shops or enter into an agreement so todo. In one 
case the dispute ended by an amicable arrangement. 
Itis reported that the employers have determined to 
incorporate their Federation on legal lines, believing 
that it will consolidate their power. 





The Northumberland colliery enginemen have de- 
cided to ask for an advance of 6d. per shift in their 
wages, and a strike of the mechanics is threatened on 
account of the introduction of unskilled labour into 
the workshops. The two questions together are inop- 
portune; one at a time is more likely to result in the 
concession of terms. 





The manufacturers, operatives, and the School 
Board of Blackburn seem to have come to a decision 
which will eventually lead to an end of the half-time 
system. It has outgrown itself. It was introduced 
long, long ago when little was done by way of educa- 
tion. Now the law insists upon a school age, and 
provides the means for universal education. The 
half-time system cannot well survive this total change, 
but it will require some little time before the system 
can be wholly abolished. The Bradford School Board, 
representing the woollen trades, have long condemned 
it; now the cotton trades have followed suit. Children 
of tender age cannot well work and learn at the same 
time; work tires them too much to take kindly to 
lessons. 

Some of the Lancashire miners condemn the settle- 
ment arrived at and agreed to by the Joint Committee 
at the Westminster Palace Hotel, and have publicly 
censured their leaders for giving way to the coal- 
owners. But after letting off the steam, they will 
doubtless fall in with the arrangement made, and 
loyally carry it out, even though they grumble. 

The South Staffordshire and East Warwickshire 
miners have agreed to accept an advance of 24 per 
cent. in wages, instead of insisting upon the 5 per 
cent. which they demanded. This advance takes 
place under a sliding scale arrangement which has 
worked well for a number of years. 

The seven days’ noti¢e to cease work posted by the 
Dunkenfield New Coal and Cannel Company expired 
on Wednesday, September 28, and on the following 
day new notices were posted extending the period to 
Wednesday, October 5. The company require that 
the men resume work at a reduction of 5 per cent. 
But the men struck against the proposed reduction, 
= before the notices expired. This is a doubtful 
policy. 

_ The miners at some of the non-associated collieries 

in South Wales struck work on Saturday last in con- 

sequence of being reduced to the same level of wages 

as those in the associated collieries. They had the 

pull when all the other miners were idle, at higher 

—_ but the collapse of the strike has brought them 
own. 

The release of Alderman D. Morgan, the miners’ 
agent who was imprisoned for intimidation, was seized 
upon by the men as affording an opportunity for a 
great demonstration at which some 20,000 were pre- 
sent. He was treated as a hero, and was presented 
with addresses of welcome on his return home. A 
labour leader ought to be very careful not to step 
beyond the law, for his example may lead to deplor- 
able consequences. 





Tue Nicaragua Cana.—In an address on Nicaragua 
ys the proposed canal, delivered before the American 
emeoagee _ > gh ene of Science, Dr. Wolfred 

son, 0 
200, 000,000 ew York, said that the cost of the canal, say 
goantries interested, would be a matter of small moment, 
State” regard to the value of the canal to the United 
tes and England. A completed Nicaragua canal 


tears Dr. Nelson considered, make New York, Boston, 
ontreal, and New Orleans manufacturing cities of the 
first magnitude, 





dols. or 300,000,000 dols., if guaranteed by the | be 





SWEDISH IRON ORE MINING. 

The most Prominent and Characteristic Features of 
Swedish Iron Ore Mining.* 

By Professor G. NorDENSTROM (School of Mines, 

Stockholm). 

(Continued from page 440.) 

III.—On THE Usk or Macnetic INSTRUMENTS IN 
EXPLORING FOR IRON ORE. 

IN no country have magnetic instruments been em- 
ployed so wn bose on such a large scale for discovering 
iron ores, nor have the instruments used for this purpose 
in any other country reached such perfection as in Sweden. 
Some have thought that this depends upon the fact that 
all Swedish iron ores generally more or less attract the 
needle, while such ores are less common in other countries. 
It is also true that not only the most commonly occurring 
iron ores in our country, the magnetite ores, but also the 
next commonest, the hematites, are magnetic, although 
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in a lesser degree, since they are always more or less 
mixed with magnetite. But such iron ores also occur, as 
is well known, in _~ quantities in many other countries, 
notably in the Uni States of America, also in Canada, 
Mexico, Russia (Ural Mountains and South Russia), Asia 
Minor, and British India. In several places in these 
countries there are very large and numerous iron ore 
deposits, partly composed of — and partly of 
hematite mixed with magnetite. Furthermore, such iron 
ores occur (although not in such great quantities) in 
Spain (in the provinces of Malaga, Seville, and in the 
Pyrenees Mountains), in Portugal (at San Thiago, in the 
province of Alemtejo), in France (in the Eastern Pyre- 
nees Mountains at Carrigon, at Segré, in the Department 
of Maine-et-Loire, at Diélelte, in the Department of La 
Manche), and in Italy (on the Island of Elba, in Pied- 
mont, and in Sardinia). E : : 
Sweden is, therefore, far from being alone in the possession 
of such ore deposits. Thus the fact that magnetic instru- 
ments have long been employed on a large scale does not 
at all depend upon these suppositions, but can doubtless 
ascribed to the interest for the exploring of ore which 
has made itself manifest for centuries, not only among our 
mining men, but also among the inhabitants of the mining 
districts in general. Among the latter class this interest 
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the I d Steel Institute ; : : 
—— : | deviation measurements, which can at the will of the 


was aforetime constantly —e by the rulers of the 
country, who granted mining charters and rewards to 
such as discovered new ore deposits. A law was made to 
this effect more than 300 years ago. 

Magnetic instruments have, in Sweden, been employed 
for exploring ore for more than 200 years, and perhaps 
pie, To begin with, only declination com were 
probably used for this purpose. In 1770, inclination com- 
passes, or what are now called miners’ dip compasses, 
were also brought into use. This miners’ dip compass 
was constructed in the following manner; In a round 
brass box a magnetic needle is suspended in such a way 
that it can move freely on a horizontal plane and on a 
vertical plane to an angle of about 70 deg. from the 
horizon. It is compensated for the earth’s magnetism, so 
that it takes a horizontal position in districts void of ore, 
or where there are no magnetic ores. By the help of this 
simple instrument, which by far excels the dip compass, 
‘‘invented ” 100 years later (1866) in the United States, 
all our iron ores have been explored, and even a large 











number of other ore deposits, such as copper, zinc, cobalt, 
and nickel, have been discovered by its aid, since these 
ores contain a greater or lesser proportion of magnetite 
or magnetic pyrites. Asa rule, miners’ compasses with- 
————— are used. The horizontal plane of the 
needle is only indicated by a ring inside the compass. 
The dip of the needle is estimated only by the eye, and is 
not actually measured. The miners’ compass is still used, 
and with success, for exploring for ores, but more jicu- 
larly for the preliminary exploring work in ore fields. 

In later times, however, the demand for more accurate 
results has grown, and during the past 30 years there have 
been introduced magnetic instruments, by means of 
which a still more exact knowledge of the magnetic con- 
ditions of our iron ore fields can be obtained. These 
instruments are Thalén’s magnetometer and Tiberg’s 
inclinator or inclination balance. 

Thalén’s magnetometer, constructed by Mr. Thalén, 
Professor at the Upsala University, is a modification of 
Lamont’s theodolite. It consists of a declination com- 
pass A, Fig. 1, of about 80 millimetres in diameter, 
which is provided with ascale graduated to degrees and 
half degrees from 0 deg. to 90 deg. At right angles to 
the diameter which passes through the zero-point of 
the scale, there is attached an arm B, from 200 to 
220 millimetres long. On this arm, which is a 
in millimetres, is placed the bar-magnet for the 
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NAME OF MINES. 


Bispberg 
Brunna: 
No.1 .. 
No.2 .. ‘2 
Burangsberg .. 
Dalkarlsberg 


Dannemora ore field : 
“* Norra faltet” (N, part)... 
** Mellanfiiltet (mid. part) 
“*Sodra Faltet” (S. part). . 
Fagerberg ie ee 
Finnmossen : 
* Bruten” 
“Plock”  .. 
** Finvask” .. 
Fogdhyttan 


Gellivare, ore A 


” » B 
” » C 
” » D 
°° , E 


‘ i 
Griingesberg ore ficld : 
North part 


South part .. ee ‘7 
** Marniis” (“* Pickgrufvan ”) 
Griinshyttan oe ee 
Griisberg : 
Herkulesgrufvan 
Sultingrufvan 
Hafsjiberg 
Haggrufvan 
Mogrufvan 
Higborn 
Ingeishyttan 


Kantorp : 

* Gunilla” 

“ Fyran” 

“ Nymans” .. 
Klacka-Lerberg: 

Oskars schakt 

Stora Lerberg 
Knappt jiirn 
Lomberg eas 
Langban, Bruten 
Langvik : 

Ore No.1. 

Western part 


Nartorp: 
Mine No. 1 
Mine No. 2 
Mine No. 3 
Norberg : 
Vestra Mansgrufvan 
Ostanmossgrufvan. . 
Orlinggrufvan 
Tremiinningrufvan 
Malmkiirrgrafvan .. 
Stortigtgrufvan 
Flinthedsgrufvan 


Kallmora and Norrgrufvorna 


Langgrufvan 2° 
Riddargirdsgrufvan 
Risberysfiltet i 
Bondgrufvan ee 


Klackbergsfiiltet.. 


Kolningbergsfiltet 
Johannisbergsgrufvan 


Nordmark : 
Nygrufvan 
Kogrufvan 
Nyberg ee 

Nyiing : 

Nya Ostergrufvan .. 
Noregrufvan 

Persberg : 

Skirstéfvan. . Se 
Gustaf Adolfsgrufvan 
Alabamagrufvan 
Krakbogrufvan 
Hallgrufvan.. 
Sc.orgrufvan .. 
Krangrufvan 
Craskegrufvan 

Pershyttan : 
Vretgrufvan. . 
Storgrufvan .. 


Ramhiill : 
Ore No. 1 
- en as 
Hammarinsgrufvan 


Riddarhy ttan : 
Bickegrufvan 


Bastniis 
Hoijdgrufvan 


Lerklockan ., 


| 
| 
| 
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TABLE II.—ANALYSE3 OF SWEDISH IRON ORES. 
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101.044 43.28 0.011 
100.292 46.58 0021 
100.475 43.88 0.013 
100.088 57.96 0.018 
100 326 53.17 0.007 
99.416 49.40 0.021 
99.780 53.00 0.021 
100.263 61.65 0.009 
100.428 46.05 0.005 
99.825 52.40 0 007 
( 59.05 0.006 
100.263 |~ to to 
\. 62.99 0.0 8 
100 134 45.30 0.0 6 
109.229 50.00 0.022 
99.991 48 45 0.028 
99.967 48.15 0.021 
101.086 £6.00 0.0025 
( 48.1 0.0025 
99.207 |~ to to 
\ 87.7 0.004 
‘f 37.3 0.0035 
100.765 | to to 
\. 42.6 0.004 
100.294 47.60 0.003" 
100.141 £1.10 0.0025 
99.80 49.61 0.010 
98.89 49.66 0.06 M 
100.26 4°.58 0.066 
98.64 57.60 ve 
99.625 51.98 0.003 
100.889 | 53.48 0.011 
99.355 | 53.54 0.013 
99.515 | 53.41 0.010 
100.674 | 51.95 0.002 
100.375 | 61.73 0.008 
99.637 57.18 | 0.0033 
100.372 67.06 | O00L 
99.440 68.50 0.0045 
99.842 55.20 0.010 
90.435 53.60 0.019 
99.568 48.27 0.021 
99.425 29.82 001! 
100.572 55.88 0 CUS 
99.443 | 58.6 0.006 
100.084 47.80 0.011 
99.617 49.40 0.06 
100.33 55.90 0.035 
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TABLE II.—ANALYSES OF SWEDISH IRON ORES—(continued). 
























































il | 
f. OF MINES. Fe,0 Fe304. Fe,0. MnO. MgO. aO. | Al,O4. iO». i Cu, Co Loss on 
NAME 203 304 3) | ry CaO. | Al,04 SiO. P.O; Ss. TiO, h pia Ignition. Total. Fe. P. 
Riddarhyttan—continued. ’ oak | 
Stora Stripa .. : 303 oe 66.74 | 0.13 116 0.64 | 1.80 25.84 0.026 0.05 ze 99.401| 59.7 0.01 
Rédgrufvan .. 15.11 55.25 - |- 2 066; 3.0 | 2.02 24.29 0.018 0.009 a fe 99.857 | 55.63 0.009 
Rishi jdberg 83.08 0.57 | 0.17 2.36 288 | 122 7.94 0.009 0.034 Cu 0.015 0.15 99.028 | 61.04 0.004 
a 33.43 su.ss | 645 | 3.89 0.65 | 6.40 4.°8 0.016 (Tio, 18.2511 f N20 0.55 \! 99.7061 50 27 
Routivara = ar Pr . : | \ 88 i= : \ CrO3 0.20 f Ly ." hd 2 0.067 
Rylishyttan i, se. nye? re 18.00 0.076 | 9.75 6.14 | 1.64 25.54 0.032 0.05 germ 99.798| 42.4 0.014 
Rillingsberg .. 9 -- «+ | 0.45 86.84 ra 0.39 185 1.95 | 091 7.20 0.007 0.001 99.598 | 63.20 0.(03 
Sikbergsfiltet : | 
45-arsgrufvan rr 63.33 0.40 0.17 5.23 19.80 | 0.90 10.90 0.019 0.033 9.00 100.782 | 46.17 0.008 
Storgrufvan .. 53 06 “ 23.98 0.04 6.08 3.19 | 2.12 3.29 OOLL 0.06 5.16 98.991 | 57.35 0.005 
Sikberg 1,22 69.73 : 0.12 3.51 9.30 | 1.11 7.62 0.021 0.06 7.81 100.201 | 51.32 0.009 
Skedika .. oe 75 90 0.33 5.61 2.08 | 482 10.43 0.10 & 98.80 54 95 0.045 
Slotterberg 73.08 2.52 trace 4.68 2.80 | 2.80 11.70 0.019 0.10 98.659 54.88 0.08 
Striberg : 3 ‘ | | 
bobergsgrutvan {No 5 —* 5.02 0.09 | 137 | 240 | 3.26 5.85 | 0.073 | 0.016 | | 0.5 99989| 6144 | 0.032 
Asbobergsg' No. 2 61.61 10.88 0.09 3.76 2.45 | 5.26 13 65 0.070 004 2.10 99.884} 51.00 0.051 
cceroruf. (1 Blodsten”.. —..| 47.32 26.78 0.19 0.40 0.95 | 0.35 23.80 0.034 0.020 a 99.844] 52.52 0.015 
Kirrgrut- : Svartmalm No.1”| 663 86.63 | 0.19 1.30 0.70 | 0.67 3.65 0.041 0.020 : 99.831 | 67.36 0018 
van es - No. 2”| 4.33 78.68 | 0.13 1.15 1.80 2.27 11.50 0 041 0.023 99.924 60.00 0.018 
vallorutvan { {{ Blodsten” 45.30 27.62 | 0.13 0.18 0.50 | 0.80 26 00 0.030 0.014 | 100.074} 51.71 0.018 
Fallgrutvan ) « Syartmalm ” c.. a o4 | 0.19 0.12 050 | 0.35 27.25 0.016 0.014 | 100.180} 51.71 0.007 
ee 6 12.42 0.22 0.18 1.80 | 0.29 24.55 0.005 0.014 100.079 | 51.44 0.002 
Komministergrufan 17,02 77.84 0.28 0.56 0.60 | 0.64 3.10 0.021 0.012 | 99.973 | 68.27 0,009 
Mossabergsgrufvan 6.90 10.05 0.23 0.63 1 20 | 0.47 26.60 0.041 0.019 | » 100.140 49.90 0018 
Rie 3. Ge te 25.09 47.36 0.31 2.21 3.10 | 0.43 21.70 0.019 0.002 2 0.20 100.60 52.00 0 008 
Striissa.. =. ve 26.15 37.41 e 0 37 1.62 1.30 | 220 | 30.69 0.017 0.031 Cu 0.015 Ss 99.726 | 45.40 0.007 
Stillberg me 64.22 6.17 7.43 3.08 264 | 217 | 8.00 0.024 0.044 Cu 0.012 6.00 99.787 51.30 0.009 
Seaton * 56.90 | 18.42 | 1.68 234 | 3.06 | 9.26 0.024 1.34 { odie } 7.13 100.804 | 4120 0011 
| .2 
Svartvik 44.03 | 28.55 2.55 | 4.40 7.74 | 1.64 7.78 0.013 0.011 Vv 8.95 100.604 | 49.14 0.006 
an x r B ‘ : 20 bitu- 
Taberg (Smaland) 43.45 | 0.40 | 18.30 165 | 5.55 21,95 0.127 0.013 | { 710,680 } ~ wath } 99.660| 3145 | 0,056 
», (Vermland) .. 74.84 0.14 6.08 4.04 | 0.40 14,40 0.019 i a 99.90 54 36 0 008 
Timansberg : 
ae we ee SS a eRe 86.38 0.10 1.92 1.44 1.36 7.10 0.016 0.014 Cu trace 99.680 | 63.60 0.007 
ee me ee 75.82 a 0.10 4.14 1.60 | 1.44 14.10 0.018 0.041 Cu 0.0 5 ae 98.934 | 56.20 0.008 
Vigelsbo : ¥ 74.49 0.84 0.37 4.18 430 | 2.30 12.50 0.016 0.055 Pe 0.20 99.251} 54.59 0.007 
Vikersgrufvan. . ae 57.34 = 3.66 9.20 2 34 2.16 10.83 0.05 0.24 13.20 99.02 41.50 0 022 
Vintjiirn 48.17 ac 15.74 0.15 | 10.77 277 | 2.20 19.93 : - e is 99.730 | 46.00 Hi 
Anneniis ae 72.0L 0.72 v.08 1.33 5.40 1.60 15.56 0.037 0.025 Cu trace 2.20 98.962 | 5270 0.016 
Anggrutvan 75.84 0.57 | 548 3.25 | 145 | 11.40 | 0030 | 0.03 ae it 99.212} 5490 | 0.013 
Ostanberg 64.15 2 65 5.05 | 2.65 25.40 0.022 0.958 ne 90.980 | 4650 0010 











operator be given a certain fixed distance from the 
centre of the needle. The instrument is rotated on a 
vertical axis whose central line passes through the centre 
of the magnetic needle. It is provided with a spirit 
level D, sights E and F, and levelling screws, and 
is placed on a tripod. 

Thalén’s magnetometer, which has been in use for 
more than 25 years, 1s now used principally for 
measuring horizontal intensity. In so doing, two 
methods may be used; the tangent method and the 
sine method. 

In using the tangent method, the magnetic needle is 
first placed at zero after the instrument has been 
levelled and the bar-magnet has been removed from its 
place. Then the bar-magnet is put in its proper place on 
the arm, and the angle of deviation a is read. 

In using the sine method, the bar-magnet is put in 
place on thearm. Then the magnetic needle is placed at 
zero, and, after the bar-magnet has then been removed, 
the angle of deviation a is read. This latter method 
gives more exact results, and it is always used for theo- 
retical calculation or when absolutely exact results are 
desired. In practice, however, the tangent method is 
generally used, partly because it is more convenient, and 
partly because it is everywhere applicable, which is not 
the case with the sine method in certain points of the ore 
field north of the ore. In these points the free needle 
has an indifferent equilibrium, and they are therefore 
called indifferent points, 

If in measurements of a field where magnetic ores are 
found, R stands for the resultant of the horizontal com- 
ponent of the earth’s magnetism and other magnetic 
forces present, the following formule for the two methods 
of observation are easily obtained : 


R tan a = K, and R sina = K,. 


in which K and Kg are constants as long as the size and 
position of the magnet remain unaltered. 

In regard to the use of the magnetometer in ore fields, 
T have given a more detailed account on pages 23 to 25 of 
my book, ‘‘ L’Industrie Miniére de la Suéde,” published 
last year. a to this book, I will here only give 
the main points of the method commonly used. 

Before the measurements are begun, the instrument is 
adjusted at a place where there are no magnetic ores, and 
consequently no other magnetic force than the earth’s 
magnetism. The angle of deviation found here is noted 
%, and is generally so arranged that it is equal to 25 or 
30 deg. T en begins the measurement of the ore field, 
which for this purpose is divided into squares, with sides 
10 metres in length. By the aid of the tangent method, 
the angle of deviation (a) is afterwards obtained in each 
corner of every square. These a-values are noted on a 
map (see ideal map, Fig. 3), and the points for which 
equal angles have mn obtained are joined. This gives 
two systems of isodynamic curves, which in a more or less 
regular manner are grouped around their foci or centres. 
One of these is situated north of the ore, and where the 
a-value is greatest, and is therefore noted with 4-maxi- 
mum; the other is situated either directly above the 
Breatest mass of ore or somewhat to the south of it, and 
tepresents the smallest a-value, being, therefore, noted with 
“minimum. Between these two groups of curves there is 
&n open curved line, whose angle of deviation is the same 





8 obtained in dead regions, and it is noted with o. This 








curved line is called a neutral line after the angle a), which 
is called a neutral angle. 

The line which unites the maximum point and the 
minimum point indicates the direction of the magnetic 
meridian of the ore field. The centre of the greatest 
mass of ore is situated in the point of intersection of the 
magnetic meridian and the neutral line as often as 


sin @% < 3 sin 4 min, 


In this case the outcrop of the ore is also covered with 
more or less thick beds of sand, gravel, or other younger 
deposits. as 

Tf, on the other hand, we have sin 4) < 3 sin @ min., the 
centre of the ore is situated either under the point repre- 
senting a-minimum, or somewhere on the magnetic 
meridian between this point and the aforesaid point of 
intersection. In this case the ore either crops out of the 
surface, or its outcrop is covered with younger deposits, 
whose thickness is least when the nearest the centre of 
the ore lies to the minimum point. 

Finally, it should be noted that, in order to get correct 
results, the levelling of the ore field which is being mea- 
sured should be known. 

Tiberg’s inclinator, or inclination balance, as it is also 
called, has been in use since 1880, when it was invented 
byE. Tiberg. It consists of a dip compass, 80 millimetres 
in diameter, duated from 0 deg. to 90 deg., and a 
magnetic needle so hung that it cannot move except on 
the plane of the graduated circular scale. The instru- 
ment furthermore differs from other dip com s in 
that the centre of gravity of the magnetic needle is a little 
below its horizontal axis when the compass is in a vertical 
position. The needle is compensated for the vertical 
torce of the earth’s magnetism by a piece of wax, or by a 
counterbalance of aluminium fixed to it. 

For some years this instrument has been generally 
used in combination with Thalén’s magnetometer, partly 
to avoid the necessity of taking more than one instrument 
or surveying expeditions, and partly because that by such 
a combination of the two instruments, measurements, 
according to both Thalén’s and Tiberg’s methods, could 
be more quickly made, especially if the tangent method 
was to be used. ; 

The combined instrument is illustrated in Figs. 4 
and 5. Fig. 4 shows the instrument furnished with 
Tiberg’s compass, but in Fig. 5 itis substituted by Thalén’s 
compass, 

In order to make it possible to use first the one and 
then the other of these compasses, they are provided with 
axle-pins fitting into the bearings into the standards (a). 
The centre lines of the —_—e in the Tiberg compass 
run through the zero points, but in the Thalén com 
through the 90 deg. point. The instrument is furnished 
with a spirit level (b), a transverse arm (c), and sights (d). 
The arm (c), secured on one of the standards, serves to 
receive the bar-magnet for the deviation measurements, 
when measurements according to the Thalén method are 
to be made. The method of using the instrument in mak- 
ing _ measurements has already been sufficiently ex- 

lained. 

‘ Tiberg’s method is described in detail in the author’s 
work: ‘ L’Industrie Miniére de la Suéde en 1897,” pages 
26 to 29. Consequently I need here only give the follow- 
a . : : : 

‘o begin with, the instrument is adjusted on perfectly 











neutral ground, as above described. After the ore field 
to be explored has been divided into squares, with sides 
10 metres long at the most, observations are made with 
the inclinator in each corner in every square in the fol- 
lowing manner : 

The compass is placed horizontally, and is turned on 
the horizontal plane till the central line through the 
axle-pins of the compass is at right angles to the direc- 
tion of the needle ; or, in other words, so that the needle 
is ace at 90 deg. Then the compass is turned on its 
axle-pins, so that it has a vertical position. In this posi- 
tion the needle is only affected by the vertical component 
of the ore, and this causes a greater or lesser inclination 
of the needle. If the magnetic force of the ore is P, and 
the angle of the inclination is V, then we have 


P = K tan V. 


If we mark the value of V on a map, and the points 
for which the same V-values were obtained are united, 
we get a system of curves, isoclinic curves, which are 
more or less regularly grouped around a certain centre 
whose V-value is greater than that of all the others (see 
Fig. 6). Immediately under this centre, where V = V 
max., the greatest mass of ore always occurs. 

Besides for surveys at the surface, both the magneto- 
meter and the inclinator are also used for surveys under- 
ground, in galleries, and in other places, for exploring 
the ore. For this purpose the sine method is generally 
used. If H (Fig. } is the horizontal component of the 
earth’s magnetism, and F that of the ore, and R is the 
resultant of both, we obtain for each point of observation 
Rj, Re, R3, &c., according to the formula : 


R=H sin Q 
sin a. 

If we give an arbitrary value to H, which is considered 
to be a constant, we get the lengths R,, Re, Rs, &c., 
as well as their direction. The length and direction of 
the component of the ore (F) is then obtained by con- 
struction. 

The position of the centre of the ore sought for (C) 
is indicated by the direction of F,, Fa, F3, &c., all of 
which converge more or less towards this centre. The 
magnetic plans made by means of this graphic method 
_ \ a0 ‘‘kraftpilkartor” (magnetic force-arrow 

ns). 
‘ Everywhere in the Swedish mining districts the above- 
described Thalén and Tiberg instruments have been 
employed with ,the best results, both in measuring on 
the surface and down in the mine. There, is probably 
not a single mine in the country where these instruments 
are not.used in one way or another, and magnetic maps 
based on one or the other of the aforesaid methods have 
been made of nearly all of the magnetite mines. -This 
greatly facilitates prospecting. Guided by the results of 
the etic measurements, it has been possible to con- 
duet this work far more accurately than would otherwise 
have been possible, and thus a great saving in shafts, 
levels, and other exploratory work been accomplished. 
Even for estimating the value of smaller mines, measure- 
ments are taken with these instruments, and magnetic 
maps are made. 

t has been doubted whether these methods of measure- 
ment could be used in more southern degrees of latitude ; 
but I have several times had an opportunity of proving 
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that they are really just as useful there. I had a speci- 
ally g opportunity of this kind in 1895, when paying 
a visit to some mines in Southern Spain, at Marbella, 
Estepona, and Pedroso, and the measurements I then 
made completely proved the goer 4 of these 
methods at that southern latitude. During the following 
year a Swedish engineer, Mr. K. Johansson, guided by 
the results reached by the aforesaid experiments, and by 
my suggestions, made complete magnetic measurements 
and maps of the Iberian Iron Ore Company’s mines near 
Pedroso (Spain). These were the first complete mag- 
netic measurements which have been made of iron ore 
fields in Europe outside of Sweden, except, perhaps, 
some few in Finland. By means of these measurements, 
which were made both according to Thalén’s and Tiberg’s 
methods, much has been learnt in regard to the site, &c., 
of these mines, and they have, on the whole, been of the 
same use at Pedroso on 38 deg. latitude as in Sweden on 
60 deg. latitude. ; 

The benefits of magnetic measurements in ore fields 
has also been proved in the United States, and there is 
no doubt that such measurements would be of great use 
in all countries which have been above mentioned as 
possessing magnetic iron ores. It is astonishing that 
people in these countries have not already learned to 
appreciate the great advantages which are offered to the 

ractical miner by the use of the magnetic instruments 
; me above. 

(To be continued.) 








Raitway Economics.—At the London School of 
Economics and Political Science, 10, Adelphi Terrace, 
Strand, W.C., there will, during the ensuing session, 
be a course of lectures on railway economics and kindred 
subjects. Mr. Acworth will give six lectures in the 
Michaelmas Term and six in the Lent Term, on Thurs- 
day evenings at six o’clock. Professor Hewins will give 
six lectures in each of the same terms on ‘‘ The Policy of 
Different States in Relation to Means of Transport.” 
These lectures will be on Thursdays at 7.45 p.m. Mr. 
Mackinder will deliver four lectures in Lent Term on 
‘*The Geography of Certain Railways.” In the Lent 
Term there will also be lectures on railway law and 
railway finance. The first two series of lectures will 
commence in November, but the dates are not yet an- 
nounced. The fees are at the rate of about one shilling 
per lecture. 


REVOLUTION CouNTER.—Messrs. O. Berend and Co., of 
Dunedin House, Basinghall-street, London, E.C., are 
introducing a very handy form of watch for use in 
counting the revolutions of machinery. It is designed 
to simplify the operation, anc reduce it to one of countin 
ten revolutions, and pressing the knob of a chronograp 
watch twice. The revolutions per minute are then read 
off a circle engraved on the dial outside the circle of 


seconds. In use the observer fixes his eye on some 
revolving part, or puts his finger where some moving 
object, such as the head of a key, or an eccentric strap, 


will touch it at each revolution. With the moving part 
in some determined position, he presses the knob on the 
watch and starts the chronograph hand. When the part 
comes again to the same position he counts one, and then 
two, or so on, until ten revolutions have been counted. 
The chronograph hand is then stopped, whereupon it 
points to a number which represents the revolutions per 
minute. By this device the period of counting is reduced, 


and the trouble of multiplying, with the chance of error, 
is avoided. The watch is, of course, useful for all pur- 
poses to which a stop-watch can be applied. 
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In the usual arrangement of buffers in common use 
on railway rolling stock no provision is made to meet 
the unequal pressure which is thrown on the buffers 
when a train is passing round curves, when, as is 
well known, the inner buffers are frequently pressed 
hard home whilst the outer buffers are quite clear of 
each other. The result of this is that for the time 


being the inner buffers are doing all the work, and all | ; 


the varying strains which come into play throughout 
the train are transmitted from coach to coach through 
one set of buffers only. To remedy this defect Mr. 
F. W. Webb, chief mechanical engineer of the London 
and North-Western Railway Company, has devised 
an equalising arrangement which insures all the buffers 
in a train being continually in contact with each other, 
whether the vehicles are on the straight or passing 
round a curve, 

The two illustrations on this page show clearly the 
details and working of the arrangement. Fig. 1 shows 
two coaches coupled together on the straight. <A bell- 
crank is securely fixed to the frame on each side of the 
vehicle. These cranks are coupled together across the 
frame by one or more rods, which are always in tension, 
the other arm of each crane being used for the abut- 
ment of a spiral spring, against which the buffer-stem 

resses, and it will be readily understood that as the 

uffers on one side of the vehicles are pressed home, 
those on the opposite side, by the action of the bell- 
cranks, will be extended by the same amount, and 
thus all the buffers in a train will be kept continu- 
ally in contact, thereby insuring greater steadiness 
when running, and less friction when passing round 
curves. 








LAUNCHES AND TRIAL TRIPS. 


Tue London and Glasgow Engineering and Iron Ship- 
building Company, Limited, launched from their yard 
at Govan, on the 29th ult., the first of the two large 
steel screw steamers at present building by them for the 
deep sea (eastern and western) trade of the Clyde Ship- 
ping Company. The dimensions of the new vessel are: 
416 ft. overall, 49 ft. beam, and 31 ft. depth moulded, 
which is a considerable increase on the previous steamers ; 
they are designed to carry from 7000 to 7500 tons dead- 
weight, having a tonnage of about 4750 tons. The 
hold capacity is between 9000 and 10,000 tons at 40 
cubic feet per ton, and in addition to this there is a 
bunker capacity of about 600 tons. The vessel has been 
built to the highest class in the British Corporation, and 
is much in excess of the rules. Special attention has 
been given to the cargo spaces, and instead of having 
the usual three rows of pillows fore and aft, there is 
only one row, which takes the shifting boards, the quarter 
pillows being compensated for by girders under the beams 
and special pillows at the ends of the hatches ; this will 
be of great advantage when loading and discharging 
large ape of cargo, such as long timber, bars, &c. 
A double bottom for water ballast extends all fore and 
aft, and in addition to this there is a deep tank abaft the 
engine-room, the combined capacities of which will be 
about 1600 tons; this will enable the vessel to cross the 
Atlantic without the aid of other ballast. The vessel 
has a complete installation of electric light. The engines, 
which are supplied by the builders, are triple-expansion. 
The diameters of the cylinders are: High-pressure 27 in., 
intermediate - pressure 42 in., low-pressure 69 in., by 
4ft. Gin. stroke. There are two single-ended boilers, 











15 ft. 9 in. mean diameter by 12 ft. 6 in. long, arranged 
to work with Howden’s system of forced draught. The 
working pressure is 160 1b. per square inch. The vessel 
was named the Needles. 





The Pegasus, a cruiser of the Pelorus type, built and 
engined by Palmers’ Company, Limited, Jarrow-on-Tyne, 
nas completed her steaming trials. The results of the 30- 
hours’ coal consumption trial were as follow: Draught 
of water forward, 11 ft. 8in.; aft, 15 ft. 7 in.; steam 
pressure in boilers 261 lb. per square inch; vacuum in 
condensers, starboard, 25.9; port, 26,5; revolutions per 
minute, starboard, 175.7; port, 177.1; horse-power, 3698; 
speed in knots, 17.26. The coal consumption—216,800 lb., 
or 1.96 lb. per indicated horse-power per hour—was lower 
than that of any sister-ship yet tested. The following 
are the results of the eight hours’ steam trial under 
natural draught: Draught of water, 10 ft. 10 in.forward, 
15 ft. 2 in. aft ; speed of ship, 20 knots; steam pressure in 
boilers, 278 lb. per square inch ; air pressure in stokeholds, 
.86 in, ; vacuum in condensers, 25.4 starboard, 26.4 port; 
revolutions per minute, 201.9 starboard, 204.6 port ; mean 
indicated horse-power, 2712 starboard, 2688 port—a total 
of 5400. The contract stipulated for a speed of 18.5 knots, 
with 5000 horse-power on the four hours’ full-power trial 
under forced draught. The results were highly satisfac- 
tory, the official record being as follows: Draught of 
water, forward, 10 ft. 4in.; aft, 14 ft. 10 in.; — of 
ship, 21.2 knots; steam pressure in boilers, 255 lb. per 
square inch ; air pressure in stokeholds, 2.44 in.; vacuum 
in condensers, 25.3 starboard, 25.0 port; revolutions per 
minute, 210.6 starboard, 218.9 port; mean indicated 
horse-power, 3596 starboar, 3538 port—total 7139. The 
contract requirements of 7000 horse-power and a speed of 
20 knots were thus exceeded. The Pegasus also carried 
out her gun-mounting, circle-turning, and stopping and 
starting trials, the first-named being under the super- 
vision of the staff of the Sheerness School of Naval 
Gunnery. The trials were an unqualified success, and 
the boilers (Reed’s patent) did their work most efficiently. 
Com. Rolleston was in charge, and the contractors were 
represented by their manager, Mr. J. W. Reed. Mr. 
Howard Bone was present for the Chief Engineer of 
Chatham Dockyard, Mr. Pearce for the Chief Constructor, 
and Mr. F. Lister for the Admiralty. 





H.M. 30-knot torpedo-boat destroyer Orwell was 
launched from Messrs. Laird Brothers’ Works at Birken- 
head on the 29th ult. The Orwell is the fifteenth 30-knot 
destroyer built by Messrs. Laird, as 10 have already 
been delivered to the British Admiralty and four to the 
Chilian Government. Messrs. Laird have also in hand 
H.M.S. Glory, first-class battleship of 13,000 tons and 
13,500 horse-power ; H.M.S. x experimental de- 
stroyer of very high speed; H.M.SS. Mutine and 
Rinaldo, two sheathed sloops of the Condor type ; a set 
of 15,000 horse-power engines for H.M.S. Implacable, 
first-class battleship building at Devonport Dockyard ; 
and also a high-speed destroyer for a foreign Govern- 
ment, all which are being fitted with water-tube boilers. 
New boilers of their own latest type are also making for 
H.M. cruiser Blanche. For the construction of these 
water-tube boilers, an additional shop has been recently 
erected and equipped with the necessary tools. The 
new paddle-steamer Princess of Wales, building for the 
South-Eastern Railway pore AY Folkestone and Bou- 
logne service, is nearly completed, and has had such @ 
satisfactory preliminary trial: that the company have 
ordered olor larger and faster paddle-steamer of the 








same type. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ADSTRAGTS a er SPECIFICATIONS 
oe are communicated from abroad, the Names, &c., 


of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent CG Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 


of & complete 
ification i8, in each case, given abstract, unless the 
sealed, when the date of sealing is given. 
Srom the date of 


Lot, 





Any person may at any time within two 
the ad 


vertisement of the op of a up ‘ton, 
we notice at the Patent O, of opposition to the grant of a 
Sesant on ony of the grow mentioned in the Act. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


18,307. T. B. Sharp, Birmingham. Manufacture 
of Steel, &c., Tubes and Apparatus for same. (7 Figs.] 
August 6, 1897.—The casing or reducing box A has an open end 
with a screw thread, into which the adjusting end E screws 
with its corresponding ,screw thread by means of the nut solid 
with the end E which also is formed with a facing-piece at its 
inner end for the purpose of operating truly against the sliding 
cone C1, the opposite cone C being in the ey shown station- 
ary at the left end of the box. The cone C is first placed in the 
box which is then threaded over the tube T on the mandril when 
the balls B are put into position. The back cone C! is then 
placed in position and the end E adjusted so as to bring the de- 
sired pressure upon the balls B which is due to the two inclined 
surfaces of the cones, which are designed in this particular 
manner so as to best operate upon the tube to be reduced. The 
mandril and tube is passed through the openings H in each end of 
the box. Soap and water or other lubricant may be conveyed to 
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(18307) 


the box by the pipe P as required. The mandril M carrying its 
tube T and reducing box A is now placed in the lathe or machine, 
when the mandril with its tube is revolved at a suitable speed 
while the box A is held and traversed over the centre portion of 
the tube to reduce it in thickness, leaving the ends thick. The 
reduction may be done by traversing the box A once over the 
tube, or by doing so any number of times, or with a reciprocating 
action the tightening of the balls upon the tube being increased 
by screwing up the end E upon the cone or by other equivalent 
adjustment. Fig. 4 is a part section and part elevation of a tube 
T which has been reduced according to this invention, and from 
which the reducing box A has been removed, but the tube is still 
onthe mandril M. The tube is held tightly upon the mandril 
and is prevented from turning, except with the mandril, by a set 
screw which is mounted in the holder K. This holder may be 
permanently fixed upon any part of the mandril M. (Accepted 
August 10, 1898.) 


20,663. A. Bergtheil. H. Wilson - Young, A. 
Brown, London, Electrically ra Jigging 
Machinery, [3 Figs.] September 8, 1897.—A is a foundation 
plate provided with anti-friction ball or roller races B, on which 











rests secured by side rails an upper plate D forming a gripping 
tray for a box E, into which it 7) proposed to pack the tea or 
other article without direct pressure. e box £ is gripped by 
- two fences one on either side, which are capable of sliding 

justment by noses engaging as nuts with the right and left- 


handed screw H on the under tray D. The tray D resting upon 
the races B is capable of jigging or reciprocating motion thereon 
between the limits of stops at either side, such reciproca- 
tion being under the reaction of a spring L tending always to 
bring the tray to a normal position against one set of stops, 
and to equalise the variable effect of the diminishing air gap. 
Such reciprocation is produced by the intermittent energising by 
an alternating electric current of electro-magnets M. These 
electro-magnets are conveniently arranged as poles of two horse- 
shoe cores of laminated plates surrounded by coils which can 
be connected in any convenient manner, either in series as shown, 
generating adjacent poles of either pair of the same polarity or in 
parallel or in part series and parallel and energised by a single- 
phase alternating current of suitable periodicity. Within the 
jaws or poles of these electro-magnets M enter two keepers or 
armatures Q, also of laminated plates, preferably of wedge form 
to suit the wedge-sha) jaws of the electro-magnets, as this 
shape gives a considerable ratio of travel of the keeper Q in and 
out of the jaw of the electro-magnet with a relatively small varia- 
tion of the air gap. In Fig. 1 the left-hand electro-magnet and 
the left-hand armature have been removed for the sake of clear- 
ness. The reciprocation of the tray D is checked by stops before 
the keepers Q can come into actual contact with the attracting 
electro-magnets. The reciprocation or jigging of this tray can be 
produced at any required velocity or periodicity desired, without 
the wear and tear appertaining to high-speed reciprocating 
mechanism, by the adjustment by well-known means of the perio- 
dicity of intermission or of alternation of an electrical current 
a the operative electro-magnets. (Accepted August 17, 
1898. 


17,411. A. S. F. Robinson, Wantage, Berks. Engine 
Governors. [22 Figs.] July 23, 1897.—This invention has 
reference to engine governors of the shaft type in which the 
position of the shifting eccentric is controlled by the centrifugal 
action of weights through bent flexible or spring arms or blades 
that are connected at one end to the flywheel drum or disc in or on 
which the governor is mounted, and at the other end to the shift- 
eccentric. Governors of this type are described in Specifications 
of Letters Patent Nos. 12,496 and 20,960, both of 1894. Now ac- 
cording to this invention, in order to avoid the use of heavy 
governor weights, especially for low-speed governors, governor 
weights are employed which are located at some distance from 
the curved spring blades, ard generally near to the periphery 
of the governor drum and are moun upon the free ends of 
rods or spring bars pivoted or fixed to the governor drum. The 
weights are connected to the curved spring blades by one or more 
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ribbons, chains, wire ropes, cords, or like flexible connectors that 
pass around guide pulleys carried by the curved spring blades, 
and also it may be other guide pulleys pivoted to the drum and 
are connected to their respective ends to the weights and drum, 
or to the drum alone, or are endless; the arrangement in each 
case being such that when the governor it rotating, the weights 
act indirectly upon the spring blades through-the cords. In this 
way the weights can be reduced in size and their traverse in- 
creased, thereby enhancing the sensitiveness of the governor. 
The governor weights, connecting cords, and guide pulleys de- 
signed to act on the shifting eccentric — the curved spring 
blades of the governor in the manner described can be variously 
arranged. Each of the spring blades, of which there are ordi- 
narily two, will usually be laminated, that is to say, be composed 
of two or more strips of flat steel. This invention was fully 
— and illustrated on page 579 of ENGINEERING of June 17, 
898. 


MINING, METALLURGY, AND METAL 
WORKING, 


18,135. T. Doherty, Sarnia, Ontario, Canada. 
Method and Means for Manufacturing Steel &c., 
Directin a Cupola. [5 Figs.) August 3, 1897.--This inven- 
tion relates chiefly to a method of producing cast steel in one cupola 
and without the use of a separate converter, consisting by first 
charging the cupola upon ——— above a converting chamber 
and an air blast, and secondly subjecting the molten iron to the 
air blast in the chamber below the partition, and into which it 
descends in a molten condition through an opening in the parti- 
tion meeting the air blastin its descent. The cupola rests upon a 
base Al, and is lined, as is usual, with the ordinary firebrick B. 
Cis the charge door. The floor of the cupola may be arranged 
to be dropped in the usual manner. D is the tuyere-opening into 
the converter S. E is a tapping hole for purposes hereinafter 
described. F is the air-blast pi . Avove the tuyere D is a thick 
partition H of firebrick moul to fit, and having a central open- 
ing J. The partition H is concave on both the upper and lower 
faces, and it is this partition and its use in connection with the 
air blast which constitutes the principal mechanical change from 
the ordinary form of cupola. In carrying out this invention 
there is placed above the partition H through the charge door 
an ordinary charge of coke, pig iron, or scrap iron, or both, and 
a flux in the usual manner, the gon resting above and upon 
the partition H. This charge is lighted, the blast turned on 








through the tuyeres, and as the iron begins to melt it passes 


down through the central perforation J in the partition H into 
the converter 8. As it descends it is subjected to the blast from 
the rotatable tuyere D. By graduating the amount of air blast 
to conform to the molten iron almost any quality from that of 
ordinary cast iron to Bessemer steel can be obtained at will. T is 








an outlet from the converter through which the slag may be blown 
off. The tuyere D is arranged so that it can be tilted by the 
lever L* attachable to this — D, and thus change the direc- 
tion of the blast (as may be desired) through the Toles of the 
fireclay nozzle. (Accepted August 10, 1898.) 


18,327. H. Niewe Berlin. Process and Appa- 
ratus for Decomp Chemical Combinations. 
(2 Figs.] August 6, 1897.—The apparatus consists of several 
ovens, preferably three, as “‘ A,” ‘‘B,” “C” connected with each 
other by es Bl. The ovens B, O are connected by pipes 
R! in connection with tanks Fl, Between the tanks is arranged 
a@ pump P, which can drive gas into the one or other pipe 
through the apparatus. Twoovens B, CO have double independent 
doors to allow them to be refilled with material, without any gas 
—— —— the refilling; and oven A has an arrangement 
for refilling and another for drawing off. The three ovens are 
enclosed within a furnace G. The working of the apparatus is as 
follows: The ovens B, OC are filled with coal, and externally 
heated by the furnace G. The oven A is filled with the special 
material for reductfon. The tanks F! are filled with pure carbonic 
oxide or a mixture of carbonic oxide and hydrogen, or another 
suitable body, which enables iron to be made direct from ore. 
The apparatus being thus prepared, the pump is put into motion, 
and causes the gases heated in oven B to pass through passages 





B! to act on the ores in oven A. Through the reaction thus 
effected, carbonic acid or water, for instance, is formed (as by 
oxidised ores), which, by the movement of the piston, is pressed 
out of oven A back again to oven B, oven A receiving a fresh 
supply of gas from oven C. Those products which have been 
forced back, namely carbonic acid or water, or steam, meet the 
red glowing coals which again reduce these gases to carbonic 
oxide or hydrogen. The oxide of the ore is transported in this 
way into the coal oven, and the coal from here, as gas, to the 
oxide of the ore by the working of the pump. e tanks F!, as 
well as the pipes R!, are large o—_ so that warm gas can never 
reach the pump, so that at a usual temperature any heated gas 
can be pressed backwards and forwards with the pump, and the 
volume of gas between the pump and the source of heat isolates 
the pump completely from the high temperature. Thus only 
one filling of the apparatus with the requisite gas is neces 4 
By the manner of working described, new quantities of chemically 
pure gas are constantly formed, which increase the pressure in the 
apparatus. (Accepted August 10, 1898.) 


19,650, Kynoch, Limited, and A. T. Cocking, 
Witton, Warwi Blasting. [3 Figs.) August 25, 1897. 
—This invention has for its object to minimise the danger 
attendant upon blasting operations in mines and elsewhere by 
the reduction of the temperature of the gases evolved by the ex- 
plosion and the raising of the igniting point by the dilution of the 
inflammable mixture. In providing the charge for blasting wads 
A made of wool or other absorbent material which are introduced 
into the shot hole or recess in the rock B in which the charge or 
cartridge O is to be fired, arranging either one wad A (as shown in 
Fig. 1) or a series of wads at the bottom of the hole for the cart- 


ridge © to rest upon. One, two, or a series of wads A are placed 
above the cartridge C thus closing the hole after the cartridge has 
been introduced, and, therefore, placing the firing charge between 
the two series of wads. The wads A are impregnated with ammo- 
nium chloride or other substance of a similar nature. Both the 
outer surfaces of the wads, or one of them, may be protected or 
otherwise stiffened by means of papier mache or other suitable 
material. Holes D are preferably formed through the wads used 
in the front of the cartridge C so as to enable a fuse or fuses E to 


Fig.2 


Vi A 






be introduced through the said wads into the cartridge or blast- 





ing charge C. Before introducing the wads into the firing hole 
they are soaked in water, and when the shot is fired the explosion 
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causes steam to be evolved from the wads, and the ammonium 
chloride to be so broken up as to cause the chlorine and ammonia 
to be liberated, the combined effect being to reduce the tempera- 
ture of the gases evolved by the explosion of the cartridge or 
charge, and at the same time to raise the igniting po'nt of the 
inflammable mixture of gas and air which may be present in the 
vicinity of the shot. When the material of which the wad is com- 
posed is a substance liable to burn after the explosion such as 
paper, it is advisable to add tungstate of soda or borax to the im- 
pregnativg solution to prevent this after-burning. (Accepted 
August 17, 1898.) 


PUMPS. 


18,848. H.S. B. Brindley, Sheffield. (7. Shin, Tokio, 
Japan.) Pumps Actuated by Compressed Air. [2 Figs.) 
August 14, 1897.—The object of this invention is to effect an 
economy in the working of pumps actuated by compressed air 
by the provision of a water jacket around the compressed air 
cylinders and the circulation through the same of a stream of 
water from the pump delivery main. In the application of this 
invention to a duplex compressed air pump for mine or other 
service there is provided a space or jacket around each air cylinder, 
and each of such jackets is connected by suitable piping with the 
pump delivery main. Thus a portion of the cold water is diverted 
from the delivery main or from the water end of the pump and 
after causing it to circulate or pass through the cylinder jackets 
it isreturned to the delivery main for discharge with the main 











body of the water raised by the pump. Suitable cocks or valves 
are provided for regulating the quantity of water admitted to the 
jackets. Inventor states that he is enabled to effect an economy 
of from 10 to 20 per cent, according to the temperature of the 
water passing through the jackets. The figures represent in out- 
line a duplex compressed air pump with this invention applied 
thereto. A A! represent the compressed air inlets and B the 
water delivery mainconnection. Pipes C on each side of the pump 
convey a portion of the water from the delivery end to the water 
jackets surrounding the air cylinders D, D!. The diverted water 
from the delivery end of the pump after circulating through the 
cylinder jackets passes through the outlet cock E. The pipes C 
are — with regulating cocks as C'. (Accepted August 17, 
1898. 


SHIPS AND NAUTICAL APPLIANCES, 


8436. W. P. Thompson, London. (Ff. G. Nielsen, 
Sonderburg. Germany.) Apparatus for Vessels, 
&c. [2 Figs.) April 9, 1898..—This invention has for its object 
the raising of sunken vessels or articles sunk in water as well as 
for expelling water from floating docks or other open hollow 
bodies, and for rendering openings under water watertight by 
the use of watertight bags inflated with acetylene gas or other 
suitable gas obtained by acold process. In carrying out the inven- 
tion a holder or casing « containing the gas-evolving apparatus, 
is inserted air-tight in the centre of the lid of a hollow vessel A. 
When the apparatus is to be used, a bag ) made of canvas and 
which is to receive the calcium carbide is hung on the open 
bottom of the holder u, and a spherical tilting drum m which is 
eccentrically pivoted in the holder w is filled with calcium 
carbide. A disc of leather or india-rubber is placed over the 











opening in the spherical drum and held fast by means of a cap 
which is screwed down on to it into the holder u, thus compress- 
ing an internal spiral spring placed between the cap and the 


bag b where it comes in contact with water. The acetylene gas 

then developed —- the water from the hollow vessel A which 

thereby receives lifting power. If instead of expelling water 

from the hollow vessel, the inflation of an airtight bag is to be 

effected, the holder u is watertightly conn therewith, and 

water admitted to the drum m and calcium carbide placed in a 
. (Accepted August 10, 1898.) 


MISCELLANEOUS. 


19,916. C. J. Lomax, Manchester. 
ion of Liquid from Sewage Sludge, &c. [4 
Figs.) August 30, 1897.—The cylinder C is provided with perfora- 
tions N. To the metallic end O is secu by bolts a cover pro- 
vided with a stuffing-box and ee for supporting the gearing 
end of the screw or conveyor shaft M in conjunction with a bear- 
ing on the standard H; the other end of the screw or conveyor 
shaft M being supported in a bearing on the standard H. e 
outside of the cylinder C is fitted with the T-iron rings X to 
strengthen the same and support the steel or other bars W form- 
ing the external case of the machine, the steel bars W being dis- 
to form openings to allow of the — of liquid extracted 
rom sewage under treatment. The steel bars W are supported 
by the metallic ends O, standards I, and inlet end of the outlet 
ipe F. Between the outer diameter of the cylinder C and the 
nner edges of the steel bars W as the outer casing is dis- 
cloth or other straining material z of any suitable nature. 
e sewage sludge or other substance is conveyed by pumping 











from any convenient source, and is delivered to the machine 
through the pipes E and valve attached to the cover at the inlet 
end of the cylinder C. To the pipe E is fixed the pipe Z? for con- 
veying compressed air supplied from an air compressor. The 
blades of the screw conveyor D on the shaft M, in revolving, 
removes the cake of sludge which is deposited on the inner sur- 
face of the internal perforated cylinder C, and forces the same 
gradually towards, and finally into, the parallel and outlet end of 
the same to the outlet F and sludge valve G. During the passage 
of the sewage sludge from the inlet pipe E to the outlet pipe F 
the liquid matter is drained through the cloth or other straining 
material z, and the cake of sludge deposited on the internal case 
C has been traversed by the screw conveyor D to the outlet end F 
of the machine. If desired the cylinder C and the screw con- 
veyor D may be of one uniform diameter from end to end. The 
screw conveyor shaft M is fitted with a spurwheel into which 
gears a spurwheel or pinion on the shaft J, provided with fast 
and loose pulleys. (Accepted August 3, 1898.) 


27.243. W. Friese-Greene, London. Printing. 
(4 Figs.) November 20, 1897.—This invention has reference to the 
anne or reproduction of words, figures, designs, or the 
ike upon paper, textile fabrics, or other surfaces, and is more 
particularly intended to replace the ordinary process of typo 
graphic . nting and the ordinary process of printing on tex- 
tile fabrics, by a process or method which dispenses or practi- 
cally dispenses, with the use of inks or colours. According 
to this invention the printing is ¢ffected by means of elec- 
tricity. For this purpose the paper, textile fabric, or other 
surface is prepared by coating or impregnating it with, or 
incorporating with it, a suitable chemical su nce such as 
acetate of lead, sulphate of iron, amidol, metol, glycin, and other 
substances usually employed as developers in photography. This 
paper or fabric is placed upon, or caused to travel over a substance, 
such for example as carbon or zinc and preferably with an inter- 
posed layer of moist material such as cloth or blotting paper, and 
the said substance is connected with the negative pole of an elec- 
tric current. The words, figures, desigrs, or the like to be repro- 
duced, being connected with the positive pole of the current, are 
brought in contact with the yey paper, and the connections 
with the current being coupled up, the current will pass through 
the prepared paper or fabric and at once reproduce thereon a fac- 
simile of the words, &c., that are in contact therewith. The 
figures illustrate the manner in which this invention can be carried 
out by means of a cylindrical printing machine. a represents a 
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stereotype cylinder which may be driven in any suitable manner, 
b represents the impression or blanket cylinder, which for the 
purpose of this invention is preferably made of zinc or carbon 
covered or not with a pad or “blanket” of cloth or the like. 
The paper to be printed travels between the cylinders @ and b 
as in an ordinary typographic printing machine. The cylinders 
a and 6 can be driven in any ordinary manner; they are 
carried in bearings in upper and lower end frames, which 
are insulated from each other by means of blocks e of any 
suitable insulating material. Each upper frame is secured to 
the corresponding lower frame by means of bolts and nuts, 
the bolts ey through the re tive frames through the insu- 
lating slab e, and also through blocks & of insulating material. 
The bolt holes in the frame parts are sufficiently large to allow the 














sentre of the disc, so that the spherical drum m is prevented 
rotating by the disc firmly bearing thereon. A cord runs through 
the cap to the disc and is — when pulled to lift the disc off 
the drum m, thus allowing the latter to tilt or turn over. The 
apparatus is slung by ring bolts and conveyed into the water, a 
suitable amount of air being allowed to escape through a screw 
hole, and enough water admitted through holes in or near the 
bottom until the vessel sinks. No water can yet penetrate into 
the drum m because, in addition to the tight-fitting disc, the air 
under the drum in the holder keeps out the water. A hook h 
provided on the vessel is connected with the article to be raised 


bolts to pass through without touching so that the insulation be- 
tween these parts remains intact. / is the wire from the positive 
pole and m that leading to the negative pole of the source of elec- 
tricity. The wire / is in electrical connection with the cylinder b 
and the wire m with the cylinder a; therefore the current from J 
—_ to the cylinder b and thence through the paper which travels 

tween the two cylinders, to the cylinder a and thence to the 
negative wire m back to the source of electricity. Consequently, 
as the paper travels continuously between the two cylinders a and 
6 the current is continuously passing through eee: which for 
the time being is between the meeting points of the two cylinders 





and then the cord is pulled. The drum m thereupon tilts or | and the design carried by the cylinder a at this point is reproduced 
makes a half revolution and scatters calcium carbide into the ' or printed upon the paper. 





Saxby’s White Lead Syndicate, Limited 
antn' G. yon Willesden, Middicecx. Cham- 
bers for the Man’ of ite Lead. [5 Figs.) 
June 1,1898.—This invention relates to th€ construction and 
arrangement of chambers for the manufacture of white lead in 
such a manner that the process can be managed externally, with. 
out exposing workmen to the deleterious atmosphere within. Under 
the floor are formed channels g which are supplied with air bya 
pipe / and with carbonic oy age by a pipe f having two branches 
opening near the walls of the channel which acts as deflectors, 
causing the gas to mingle with the air. The pipe h is supplied 
from an external shaft provided with a valve. At the same low 
level there are other air pipes e which are supplied from external 
shafts and which bend upwards and open into an air chamber im. 
mediately under the floor. Thischamber has in its rows of dwarf 
— —— by slabs which carry the floor consisting of slabs 

ded on cement. Bétween the rows of piers are steam pipes 
for heating the floor and the air supplied by the pipese. The air 
chamber containing the steam pipes communicates with spaces 
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in the side and end walls which are thus heated. Across these 
spaces there are fixed several short pipes i which have openings 
to the exterior and interior of the chamber and also lateral open- 
ings to the spaces in the walls. The floor of the chamber is pre- 
ferably made to slope a little from the sides and ends towards the 
middle, and through this floor pass pipes d which ascend from the 
omg | below and extend some distance above the floor. Air 
pipes | from the ceiling of the chamber to a space o in the 
roof whence the air and gases pass toachimney n. Vapours are 
condensed in the exposed pipes and the liquid collects in 0 whence 
it returns to the chamber by apipe. The interior of the chamber 
is fitted with framing and shelves made of wood to receive the 
trays containing the lead under treatment. These being charged, 
the doors are closed, the chamber is warmed and the floor is 
covered with a layer of acetic acid, the vapours of which act on the 
lead. Afterwards air and carbonic avhydride are admitted in 
quantities suitably regulated by valves or dampers, while the tem- 
perature is also regulated as required for the process, all the 
regulation being effected outside the chamb When the process 
is pleted, the chamber is thoroughly ventilated and then the 
doors can be opened to give access for removing the white | 
= and charging the chamber again. (Accepted August 10, 
1898, 








UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 

United States of America from 1847 to the present time, 

reports of trials of patent law cases in the United States, er Ae d 





Accepted August 10, 1898.) 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedf 


N 




















Ocr. 14, 1898.) ENGINEERING. oe ee et eae 43 


HW. H. ALLEN, SON & 60, 


QUEEN’S ENGINEERING WORKS, BEDFORD, 








And 19, GREAT GEORGE ST., WESTMINSTER, S.W. (formerly of York Street Works, Lambeth, London), 


MANUFACTURERS OF 


ENGINES & DYNAMOS & MOTORS 


FOR TRANSMISSION OF ENERGY. 











an % : . i Selt-Driven 
Complete I fo fe Ti | | 
ELECTRIC |e fi) 4 iy Dynamos. 
INSTALLATIONS 1° is ae : 
ail af | * ia. ~~ eh 
. gece 7 
POWER og PUMPS 


AND 


The above Photograph is taken from a standard size of Ship Lighting Plant as fitted 
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VENTILATION FOR SHIPS 
— THE RESULT OF THIRTY YEARS’ EXPERIENCE. —— 


ROBERT BOYLE & SON, Ltd., 
H. R. MARSDEN, Soho Foundry, LEEDS. 


VENTILATING ENGINEERS, ~~ 
64, Holborn Viaduct, London. 140, Bothwell Street, Glasgow. 3 
OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS. 
60 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM, 


Catalogues and full particulars on application. 2519 
ILLUSTRATED LISTS IN BNGLISH, FRENCH, AND SPANISH. 2082 
stnncene Address: H. R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS MARSDEN, LEEDS, 


EMERY WHEELS. 


PRICE LISTS FREE ON APPLICATION. 


MITCHELL'S EMERY WHEEL CO., Mill &t., Bradford, MANCHESTER, Wu De 2 Crating 
ceeee. JOHN FLETCHER & SONS, | (Satie ee 


parent “Y (WILLIAM FLETORER, Sole Proprietor. 
pn SS MACHINE MADE “pp Selegnms: “Wanee, M a 
WHEELS &c PATHNT 
A 3 = 
MACHINE-MADE a iy Daher Weis, 
_ oS€S 


WHEEL GASTINGS||¥/ 797 aad"Seaadtrs 


IN IRON OR STEEL. Ae a [A 
FINISHED MORTICE WHEELS A SPECIALITY. My @ lenge num bev of Success ful Jnstilla faUaluars 


Wim Fuxrcner’s Patent Machine-Moulded Tooth Wheel, Fly 














Boyle's Patent ‘‘ Air Pump” 
Ventilator (Up-cast). No. To. 
































lhe Samo suriable Farr 











a Wheel, Rope Pulley, and Belt and Strap Pulley Castings, and Mill 
sEAGLE FOUNDRY, pind pd required dimenaiot a ken Gan eb supplied Bored and 
SALFORD Turned, By WILLIAM FLETOHER’S Parewrx Ixv 18 the fol- 
. lowing advantages are attained : GREATER MOOURACY, "GREATER 
DESPATOH, GREATER ECONOMY IN PRODUCTION. 








~. MANCHESTER. 





AS SUPPLIED TO THE ADMIRALTY. 
And the most eminent Engineering firms in the World. 2165 


EACLE FOUNDRY, satrord, MANCHESTER 




















D. P. & Co! s “Economic” Boiler is one of 
the best steam generators before the Public, 
and it is being adopted very largely for 


CENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS & FACTORIES, &c., 


D. P. & Co. are Makers of High-class Cornish, 

Lancashire, “Essex,” Vertical, Locomotive, 

“Economic,” Safety, Water-Tube, Marine, 
and other Boilers. 


Boilers made up to 200 Ib. working pressure. 


ALL RIVET HOLES DRILLED. 
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CATALOGUES, PRICE LISTS, ESTIMATES, &c., POST FREE. 
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Johannesburg Address: DAVEY, PAXMAN & CO., Ltd., P.O. Box 
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THE ELEKTRICITATS-ACTIENGESELL- 
SCHAFT, LATE SOHUCKERT AND 
CO., NURNBERG. 


Tue growth of the Elektricitats-Actiengesell- 
schaft, formerly Schuckert and Co., Niirnberg, 
commonly known as the E.A.G., and not to be 
confounded with the A.E.G., the Allgemeine Elek- 
tricitats-Gesellschaft, of Berlin, and other bodies, 
is a characteristic example of the steady, sure 
development of sound, well-directed enterprise. If 
the name of the founder of the firm is not always 
mentioned in the front rank of the men who have 
built up electrical engineering, it is mainly due to 
his singular modesty, which shrank back from all 
distinction. 

Siegmund Schuckert, born at Niirnberg in 1846, 
was educated at a board school; served his appren- 





system. Meanwhile, in the former period, 
Schuckert had commenced making Munker’s 
eae mirrors for search lights, which com- 

ined with his own horizontal arc, have acquired 
a great Ss: the largest search light of the 
Chicago World’s Fair, whose projector had a 
diameter 4 ft. 11 in., and which was afterwards 
fixed at Sandy Hook, came from Niirnberg. 

The first Schuckert municipal electricity works 
were opened at Liibeck in 1887, More than 60 cen- 
tral stations have been added since then, and of 
these Aachen, Altona, Barcelona, Budapest, Chris- 
tiania, Diisseldorf, Hamburg I. and II., Hanover, 
Munich, Niirnberg, and Stuttgart contain more than 
1000 horse-power each. In 1884 Schuckert had 
associated himself with Alex. Wacker; in 1893, the 
firm, which had undergone further changes in 1888, 





‘was transformed into the present company. But 


both for continuous and alternating currents ; 600 
search lights; 43,100 volt and amperemeters ; 
14,700 electricity meters. These instruments, we 
need hardly say, form a very important speciality 
of the firm, and are most popular all over the Con- 
tinent. 

The Niirnberg Works consist, historically speak- 
ing, of four parts; but they are now practically 
one harmonious complex of buildings of decidedly 
pleasing appearance. The old works, for the 
future to be used as educational and club rooms 
only, are situated in the Schlossiickerstrasse, the 
new works in the Landgrabenstrasse and adjoining 
blocks ; all the streets run at right angles to each 
other. The works cover a total area of 8.43 hec- 
tares (21 acres), about half of which is built or 
being built upon. New buildings for the foundry, 
for varnishing, nickelling departments, for the 














Fic. 1. Tue Works or THE ELEKTRICITATS-ACTIENGESELLSCHAFT (LATE Messrs. ScHUCKERT AND Co.), NirnnseRc, GERMANY. 


ticeship in a workshop of his native town; 
worked in several renowned factories of Germany, 
and went over to America in 1869, where he 
found employment in Baltimore, Philadelphia, 
and New York, for some time under Edison. 
When he returned in 1873, in order to visit the 
Vienna Exhibition, and to look up the home 
folks, he intended to go back to the United 
States. Something intervened, however, and he 
established himself as an instrument maker at 
Niirnberg. In 1875, he finished his first lighting 
dynamo ; three years later he moved into his own 
factory, later on called the old works. In 1880, he 
took up the manufacture of the Krizik arc lamp, 
distinguished by its conical solenoids. At that 
time he was a decided advocate of continuous 
currents. Several small electrical railways were 
built early in the eighties, but a few more years had 
to pass before Germany and Europe in general 

came reconciled to electric street railways. To 
show how completely the feeling has changed, we 
may mention that during the three years prior 
to 1897, the Schuckert Company finished 27 lines, 





With 200 miles of track and 5600 motor Langen 
cars; among them also a suspension line on the! 


Schuckert himself had already been obliged to 
retire owing to ill-health. His last years were 
devoted to improving the social standing of his 
fellow workers, as he liked to call them ; their 
name for him was Father Schuckert. His motto 
was : ‘‘Look forward, not backward !” Most energetic 
and successful himself, he was ever ready to 
encourage others and to secure to them their full 
share of merit. When he died in 1895, after long 
sufferings, there was but one voice as to his capabili- 
ties and kindheartedness. The company acquired 
the factories of Naglo Brothers, in Berlin, and of 


blacksmiths and carpenters, chemical laboratories, 
workshops for electric railways, search light appa- 
ratus, alternating current generators, &c., are 
rising. The general offices cover an area of 35,000 
square feet ; the engine shops an area of 87,190 
square feet ; the shops for street-car motors 11,800 
square feet; stores and dwellings of attendants 
4000 square feet, &c. 

The administration, which is presided over by a 
director-general (Mr. Alexander Wacker), is 
divided into a technical and commercial side, 
each under a director (Baurath Bissinger, and Dr. 
Briickner). The technical side comprises 21 offices, 





Kremenezky, Mayer and Co., in Vienna ; estab- 
lished branches in all important German towns, 
and further in Bucarest, Stockholm, and Vienna ; 
and allied themselves to the Continental Company 
for Electric Enterprise. At the beginning of 1897, 
the works in Niirnberg employed 3471 men, com- 

rising 286 engineers and 146 clerks. The 
sone brought the total of employés up to 5700 
men. The ten-thousandth dynamo was sent to 
Hamburg in 1895. By February, 1897, the firm 
had supplied 16,800 generators and motors, aggre- 
gating 250,000 kilowatts ; 800 alternating current 
transformers, of 15,000 kilowatts ; 61,000 arc lamps, | 





namely : 

1. Six offices for the design of generators and 
motors, regulators or controllers, measuring instru- 
ments, switch appliances, arc lamps, search lights. 

2. Three offices in which projects for single 
plants, central stations, and power distributions are 
worked out. 

3. Three research laboratories for continuous 
and alternating current problems, and for electro- 
chemistry. ; 

4. Three offices for electric railways, track, cars, 
conductors. 


















476 


ENGINEERING. 


[Oct. 14, 1898. 








—— 


5. One office each for erections, management of 
the works, buildings, literature and patent re- 
search, statistics, &c. 

The commercial side is similarly subdivided into 
11 offices. These various offices, as well as those of 
the allied Continental Company, are located in the 
three buildings which form the Landgraben-street 
front. These are, as is shown: by the perspective 
view, Fig. 1, on page 475—to which several chim- 
neys and a number of houses, especially in the 
background, have to be added to bring the picture 
up to date—connected by passages, and are quite 
as comfortable inside as the outside appearance 
would lead one to expect. The rooms are on both 
sides of long passages. The research laboratories, 
we may mention, are not moderate-size rooms, but 
large halls fitted in a manner of which no first-class 
institute need be ashamed. When the statement 
was first circulated in this country, that Continental 
chemical works employed a large staff of duly 
trained research chemists (in the case of some 
notable German colour works the number is quoted 
at 100—primarily for the purpose of following up 
lines of investigations that suggest themselves, 
apart from the practical importance that the prob- 
lems may appear to possess at first), manufacturers 
were by no means agreed as to the advisability of 
such a policy. At present most — prebably 
grant that this custom has a good deal to do with 
the extraordinary growth of Continental industry, 
and that the Governments are wise in endowing 
scientific and technical colleges instead of paying 
grants to teachers and schools, and premiums to 
pupils, for imparting or acquiring some smattering 
of very questionable value. What applies to 
chemistry holds good for electricity, and the great 
electrical firms do not neglect research. 

Most of the structures are three-storey build- 
ings provided with cellars. There are rail tracks 
between the various buildings and on the ground 
floor, in addition to 18 travelling cranes, and one 
portal crane which runs along the front of dynamo 
shop I, able to deal with the heaviest masses. But 
it is somewhat remarkable that as yet the works 
have been able to do without railway and sidings. 
The railway line would have to be’ approached by a 
circuitous route. The power house contains three 
engines coupled direct to the generators. The 
engines were built by the Machinenfabrik Niirn- 
berg (which built the famous Miingsten Bridge, 
1600 ft. long, crossing the valley of the Wupper 
on an arch of 524 ft. width, at a height of 360 ft. 
above the level of the river, opened last summer), 
and by Kuhn, of Stuttgart. Even a naval officer 
could not find fault with the scrupulous neatness of 
this power house, and it must be acknowledged 
that the same spirit of order rules everywhere. 
These features are very striking, although one 
cannot be mistaken about everybody being ex- 
tremely busy. The works are, of course, new and 
well designed. The steam pipes from the boiler 
house and the various shops are underground, as 
are also the cables to the electric motors, which 
are employed in all sizes and in very great 
numbers. Even the largest of these motors is 
enclosed, and not simply railed in ; altogether the 
measures taken for the protection of the men de- 
serve commendation. The electric motors, which 
stand on the floor on brackets and tables, or 
fixed to the ceilings. drive direct, or through the 
intermediary of long shafting. Various manners 
of their utilisation can be seen on the views, Figs. 2, 
3, and 5 of our two-page plate. The electric motors 
of Fig. 4, for driving lathes, polishing machinery, 
&c., by means of step-cone pulleys, are not the most 
characteristic examples of motors, adapted to very 
delicate work that can be studied in the apparatus 
room. Such machinery for jewellers, &c., involving 
swivel bearings and means for fine adjustment, 
forms an article of mauufacture. The use of 
electric incandescence lamps, in addition to the 
small arc lamps abundantly supplied, should also be 
mentioned. On some tables of the apparatus 
shops the lamps are fixed to stands and suspended 
with them under the table when not in use. In 
the shops for rough work the men handle their 
lamps, which are enclosed in wire cages, like lan- 
terns, in order to examine whether everything is 
right or where a heavy piece has got jammed. 

The large dynamosare made in shop I, 350 ft. long, 
50 ft. high, with skylights and sidelighte; at one end 
is the testing room into which Fig. 2. allows us to 
peep. In that room steam power is mostly used ; 
in the testing rooms for smaller dynamos, chiefly 
electric power. The testing room for phase cur- 





rents adjoins the respective laboratories. Dynamos 
and motors up to 100 horse-power are e in a 
shed running alongside the first hall; the depart- 
ments for armature winding, one of which we 
illustrate in Fig. 5, are separate ; the street-car 
motors have their own building again. As regards 
the general features of continuous current. genera- 
tors, the fields are constructed in mild steel, wound 
with electrolytic copper, insulated with silk or 
cotton ona zinc shell. The armatures are built up 
of soft iron discs, separated by paper; the coils, 
likewise of electrolytic copper, are screwed to the 
collector bars. The bearings are of bronze or cast- 
iron, lined with white metal ; swivel bearings are 
used for dynamos up to 53 kilowatts, and ring 
lubricators are employed. The brushes are of fine 
wire gauze, or of carbon. 

The designations of the different types adopted 
by the firm are very simple. The number placed 
after the model letter signifies in the case of gene- 
rators the normal kilowatts ; thus A F 110; in the 
case of motors, the effective horse-power. The 
general arrangement of machines is vertical ; in the 
flat-ring generators T L, however, the armature 
turns between the horizontal field magnets which 
face one another. Various styles of dynamos and 
motors can be seen in the view of the varnishing 
shop, Fig. 4. We notice the vertical, rectangular 
or polygonal box-frame type A F, open in front 
and back, and the strong bolted-on brackets 
containing the bearings. Generators up to 110 
kilowatts are provided with two such bearings, and 
a pulley outside the frame. For heavier machines 
either the same construction is adopted, or the 
pulley is placed inside, or replaced by a coupling 
flange. Generators AS, directly coupled with 
marine type engines, &c., require only one bearing. 
In powerful generators we find one’ or two con- 
verging standards for the bearings. ‘The AG 
dynamos are especially constructed for electro- 
plating and accumulator charging; the Z H for 
long distance power transmission, and the T L flat- 
ring dynamos for street lighting. Medium size 
dynamos, up to 700 horse-power, are shunt machines 
unless otherwise desired ; for high voltages series 
connection is adopted. We shall have occasion to 
refer to these features again when describing some 
of the installations of the EK. A.G. Fig. 6, page 
478, illustrates one of the arc dynamos of the 
Zwickau electricity works, a 53 kilowatt continuous 
current generator, designed for single-belt driving, 
and 220 volts at 600 revolutions ; the voltage can be 
raised to 300 volts without increasing the speed. 

The alternating current generators are, as a 
rule, constructed for 50 or 25 periods. The W A, 
up to 20 kilowatts, having a stationary field outside 
the armature—the letters indicate in German, W, 
alternator, A, outside field—are provided with 2, 
4, or 3 collector rings for yielding mono-, di-, or tri- 
phase currents ; running at speeds between 1500 
and 1750 revolutions, they yield currents up to 2000 
volts. The medium sizes are designed also for 
giving continuous currents, and for the transforma- 
tion of the latter into phase currents, and vice versé. 
In these ‘cases the ‘collector rings are ‘arranged on 
the backward continuation of the armature shaft 
which, on the further side of the bearing, carries 
the pulley. As there are no special coils in which 
those various currents are generated, the ratio of 
alternating, to continuous potentials, cannot be 
varied ‘at will. Fig. 7 illustrates a machine from 
3.5 to 10 kilowatts, changing alternating currents 
of 50 periods into continuous currents of 220 volts. 
How phase currents can be drawn from continuous 
current armatures by connecting 2, 3, 4, 5, &c., 
symmetrical points (as many as phases desired) 
of the armature with rings, both when the 
armature forms a closed coil, and when it is 
subdivided into coils with the one terminals in 
connection with the rings and the other terminals 
all united, has been explained by R. M. Friese, 
one of the chief engineers of the E. A. G., in the 
Elektrotechnische Zeitschrift, 1894, pages 89, &c. 

In the W I type, up to 350 kilowatts, the station- 
ary armature surrounds the revolving field which 
receives the exciting current through twe small 
rings and brushes. So-called unipolar machines, 
in which the field cores alone revolve, all coils 
being stationary, are made to order only, as their 
construction is difficult and hence expensive. 

(To be continued. ) 





Tue Execrrio Lieut at New York.—The Edison Elec- 
tric Illuminating Company, of Brooklyn, has declared a 








quarterly dividend at the rate of 6 per cent. per annum. 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XXXVI. 


Sure anpd Brince-Burtpine DEPARTMENT, 
CHALON-8UR-Sa6NE—(continued). 
Staff.—The Chalon Works are under the super- 
vision of a managing engineer, who is responsible 
for all the departments. These departments are 
five in number : 
1. The bridge and iron-building department, 
numbering 16 engineers and draughtsmen. 
2. The marine office, which numbers 14 engineers 
and draughtsmen. 
3. The accountant’s ‘office, in five sections, under 
one chief accountant : 
a. Estimates and cost-prices section, three 
clerks. 
b. General accounts, four clerks. 
ce. Stores, four clerks. 
d. Labour account keeping, six clerks. 
e. Salary accounts, two clerks. 
Twenty accountants in all, towhom are added three 
clerks who have charge of the galvanising plant ; 
the inspector of all rolled iron and steel received ; 
the delivery clerk and store-keeper. There are, 
besides, four time-keepers—one for an average of 
220 men—giving a total of 30 employés in this 
office. 
4. The correspondence office, comprising one 
chief and three clerks. 
5. The shop management, consisting of one 
manager, eight foremen, and one chief labourer, as 
follows : 


Two foremen for bridge and iron- building work. 

Two foremen for marine work. 

One foreman tracer. 

One foreman carpenter and joiner. 

One foreman smith and fitter. 

One foreman of the galvanising plant. 

One foreman labourer, over two gangs, one to kee 
the tools a and one for loading and unload- 
ing material, 

This is equivalent to one foreman for about 100 
men. Each foreman has under his orders a certain 
number of chiefs of gangs, or chief erectors (one 
per class of work). There are therefore : 


Managing engineer ... og a = 1 
Engineers and draughtsmen : rs a 
Accountants and correspondents ... 34 


Foremén 


for 850 to 900 workmen, or one for 11 workmen. 

The technical staff occupies two large rooms, one 
being set apart for bridges and buildings, and the 
other for all marine work. 

The accountants are divided among several offices, 
according to the work they are intrusted with, the 
accounts being centralised in the main office. 

The correspondents are in a special office, which 
communicates with that of the manager. 

The foremen have ‘a‘desk in their respective 
shops. 

The archives, duly classified, contain the working 
drawings of all the orders executed in the works 
from the commencement. They constitute a most 
useful reference. 

A photo-copying room, fitted up with all the 
most modern appliances, serves for the prepara- 
tion of plans required by the various Adminis- 
trations. 

Bridges, Iron Buildings, and Ironvork.—In a 
previous article we have given a brief summary 
of the work executed by Messrs. Schneider and 
Co. in their Chalon yard, since the time when iron 
construction first began to develop. We may refer 
here to the very important part Messrs. Schneider 
and Co. took in initiating the principal processes of 
erecting bridges, methods which have been since 
generally followed. The methods employed by 
them, as early as 1860, can effectively be traced as 
being now applied to the viaducts of most modern 
construction. 

Each one of the viaducts we shall now refer to, 
constituted, for its time, a decisive step forward. 
To illustrate this, we will describe the erection of 
some of the typical viaducts and bridges constructed 
by Messrs. Schneider and Co., each of which 
marks an advance in the method they originated. 

After we have passed in review the bridges built 
in the commencement, we shall deal with some de- 
tail upon the more recent constructions, as these 
are more interesting from a technical point of view, 
and show that Messrs. Schneider and Co. have 
never ceased te hold a front rank in these speciali- 
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— 
ties, although a laudable emulation has caused them 
to have many competitors. 

The first work of erecting bridges without staging 
dates as far back as 1859, when it was followed with 
success by Messrs. Schneider and Co., for the large 
Fribourg viaduct, and afterwards in a still bolder 
manner, for the ‘‘ El Cinca” bridge (Spain), in 

866. 

M Tribourg Viaduct (Figs. 314, page 490).—This 
important construction is on the line from Lausanne 
to Fribourg, over the Sarine. It is 333.72 metres 
(1095 ft.) in total length ; the rails are 76 metres 
(249 ft.) above the level of low-water mark. The 
track is on the top of the girders, which are con- 
tinuous. There are seven bays, each of 48.800 
metres (160 ft.) span; piers are of iron 43.23 metres 
(141 ft. 10 in.) high. ; 

The piers are erected on masonry foundations, 
the height of which varies according to the con- 
figuration of the ground. For the highest pier 
the foundation is 29 metres (95 ft.) high, which 
gives a total of 72 metres (236 ft.). The masonry of 
the basement is hollow ; it measures 20.000 cubic 
metres (706.400 cubic feet). The girders are 4 metres 
(13 ft.) high ; the trellis of the bridge and piers is 
made with close intersections. The total weight of 
the ironwork is 3000 tons. 

The iron superstructure was first erected on a 
platform in the rear of one of the abutments ; it 
was then pushed along so as to bring one end above 
the masonry basement of the first pier. The iron- 
work of this pier was afterwards erected, the over- 
hanging part of the superstructure being used to 
facilitate this. In order not to strain the super- 
structure during this work, it was supported by a 
system of columns and cables in the manner of 
suspension bridges. 

When the first pier was erected, its top part was 
secured to the masonry abutment by stays, and the 
superstructure was pushed along until the end 
arrived above the masonry basement of the second 
pier; the ironwork of this second pier was then 
erected in the same way as the first. Thus the 
work was carried on until the opposite abutment 
was reached. 

We do not think this work could be completed at 
the present time in a more efficient or economical 
way ; it is not astonishing, therefore, that the pro- 
cess followed for the erection of this bridge at- 
tracted great attention at the time, and has been 
widely imitated. 

Bridge over the El Cinca River (Figs. 315 and 316, 
page 490).—Another application of the same process 
of erection, the boldness of which appeared still 
greater in the case of this bridge, confirmed its ad- 
vantages. Messrs. Schneider and Co. erected the iron 
arch bridge of 70 metres (229 ft.) span, which they 
built in 1866 over the River El Cinca, in Spain. 

This road-bridge crosses the river at a spot where 
the banks are very steep ; they are about 35 metres 
(115 ft.) high. The iron girders are four in number 
and are arched ; the rise is 7.58 metres (24 ft. 
10,% in.) and the radius of the soffit 80.040 metres 
(262 ft. 7 in.). 

The bridge is 6 metres (19 ft. 8 in.) wide between 
railings. This small width made it necessary to 
provide carefully designed cross-bracing. The up- 
rights which transfer to the girders the weight of 
the 7 are connected transversally by close trellis- 
work, 

This bridge was erected without any scaffolding’; 
the work was carried from both sides simul- 
taneously, the junction being effected at the key. 
The top part of the bridge was first firmly secured 
in the masonry abutments by the ends, and the 
two brackets thus formed served as a track for the 
hoisting machines. A balanced footbridge which 
was shifted as the work progressed, served for carry- 
ing the workmen ; it was always suspended from 
the last portion of the arch when erected, and fol- 
lowed the work as it progressed. It was exceed- 
ingly difficult to find workmen having sufficient 
confidence in their chief, to meet the dangers which 
the erection seemed to involve, and the Creusot 
engineers had to be constantly on the footbridge 
— order to encourage the men by their presence. 

he erection was completed most satisfactorily. 

Brest Swing Bridge (Figs. 317 and 318, page 490). 
—This bridge was built a few years before the 
one above described, namely, in 1860, and was a 
very remarkable work. It unites the Recouvrance 
erie to the town of Brest over the Penfeld, 

ben a free height of 19.500 metres (64 ft.) 
m ve the highest water-mark. The distance be- 
ween the piers is 105.700 metres (346 ft. 9 in.), 


and from centre to centre of piers 117.600 metres 
(385 ft. 10in.). The turning motion is effected by 
toothed-wheel gearing worked by hand. The girders 
are 7 metres (23 ft.) high above the piers. The 
weight of wrought-iron work forming the bridge is 
850 tons ; there are, besides, 320 tons of cast iron, 
the gearing contributing largely to this figure. 

Orival Bridge.—This bridge, which was built for 
two railway tracks in 1864, is formed of six bays 
of straight continuous girders, 50.800 metres 
(166 ft. 7 in.) span. Its erection was one of the 
remarkable operations of the period. 

Bridge over the Chiffa.—This bridge, built in 
1869, on the road to Algiers, is a good type of 
curved girder work ; itis in four bays of 200 metres 
(656 ft.). 

Stadlau Bridge.—Over the Danube, near Vienna ; 
was built in 1870 for the Austrian State Railways. 
It is formed of straight girders, of about 400 metres 
(1312 ft.) in length, in five spans practically equal. 
The girders are 7.590 metres (25 ft.) high, of close 
trellis-work. 

Its erection was specially interesting, owing to 
the enormous mass of metal that had to be dealt 
with—above 2000 tons. 

We cannot describe the other important bridge 
work executed by Messrs. Schneider and Co. for 
foreign countries, notably Austria, Spain, Portugal, 
South America, &c. Those concerning which we 
have given above a few data are the most interest- 
ing of early date, and we shall next proceed to a 
few of recent construction, limiting ourselves to 
those which are of special technical interest. 








THE BRITISH ASSOCIATION. 
PuysicaL AND CHEMICAL PAPERS. 
(Continued from page 452.) 

Maanetic ConFERENCE. 

In his Presidential Address (Section A) Pro- 
fessor Ayrton had remarked that the tramway 
engineer seemed bent on converting our maps 
of lines of force, into maps of lines of tramway, 
and Professor Riicker, in his address to the 
Magnetic Conference, had spoken of the serious 
crisis which threatens the science of terrestrial 
magnetism that is now forging another link to 
connect sun and earth. ‘‘ We are not so foolish 
as to desire to embark on a crusade against a great 
industrial improvement of which science may well 
be proud.” But, he continued, the magnetic 
observatories of Toronto and Washington have 
succumbed, and Greenwich, Kew, Pare St. Maur, 
and Potsdam are besieged. 

It has been said that the sins of electric traction are 
admitted, and that there was no need to trouble the 
meeting with details, curves, &c., of disturbances, 
such as Schott, Riicker, Eschenhagen, and Palazzo 
presented. But the case is worse than one might 
think. Professor Riicker determined the action 
of the South London Electric Railway on magneto- 
meters at distances of 4, 23, and ——— from the 
line. At the last distance the declination was not 
sensibly affected—some electrical engineers may be 
inclined to disregard further statements—but the 
horizontal intensity varied by 0.00007 C.G.S., 
theoretically 0.00009 C.G.S. unit. In Washington 
the electric railway comes within 450 yards of the 
observatory, where the effects are 30 times as 
strong. In Toronto the distance is only 130 yards, 
and there the horizontal component was disturbed 
by 0.0012, the vertical by 0.0037 C.G.S. unit. 
When we consider that magnetometers indicate 
the fifth and even the sixth decimal, we recog- 
nise that it was no exaggeration by Dr. Schott to 
state that the Washington and Toronto Observa- 
tories are simply ruined. Greenwich is not much 
better off. At Potsdam influences have been felt 
at a distance of 15 kilometres. The disturbances 
become more marked, of course, when the lines 
run parallel to the magnetic meridian; if the 
lines themselves do not, some water or gas pipes 
in the neighbourhood are pretty certain to do so. 
The trouble arises from imperfect insulation of 
the return conductors which calls forth leakage, 
electrolysis, and earth currents, and set up induc- 
tion. To keep the latter down and to meet the re- 
monstrances of the Kew Observatory, clauses have 
been introduced into the Bill by which powers are 
sought to work the line threatening the observatory, 
to the following effect. The return conductors are 
to be near the feeders and trolley wires, within one 
hundredth of the distance between the tramway and 





the observatory, viz., 1100 yards. But in addition 


to that, complete insulation of the return con- 
ductor may have to be insisted upon. Palazzo 
thought that, to a certain extent, another remedy 
might be adopted; he has damped the magneto- 
meter needle, and thereby reduced the disturbances 
caused by the Rome tramway. 
Mr. W. H. Preece, F.R.S., would not allow any 
earth returns. Magnetic observatories have ex- 
isted for centuries, he emphasised, and must be 
protected. The tram-lines were not the only 
sinners. A breakdown of an alternator at Dept- 
ford in 1890 upset the telegraph lines as far away 
as Leeds, disturbed telegraph and telephone lines 
throughout London, and threw over the signals 
on the South-Eastern Railway. The leakage from 
the badly insulated South London Electric Rail- 
way was serious. For the Inner Circle Elec- 
tric Railway, he said, a continuous iron sleeper 
would be laid. between the rails, and insulated 
copper conductors would be fixed on it, as near to 
one another as possible, the current to be collected 
by two shoes. Copper working conductors will be 
a novelty. 


ELECTROLYTIC CoRROSION OF MaIns. 


Professor Fleming, F.R.S., went further still 
in his paper, ‘‘ Electrolytic Corrosion of Water 
and Gas Pipes by Return Currents of Electric 
Tramways.” He arraigned the Board of Trade, 
which has sanctioned a potential difference of 1.5 
volts between conductor and pipe as legal limit. 
That such a difference in potential is quite sufficient 
to ema g bad electrolytic corrosion he has proved 
at Bristol in the following way, with the assistance 
of Mr. Pearson, engineer to the Bristol Water Com- 
pany, and Mr. Sully. Three rows of new clean 
cast-iron 5-in. water pipes, each consisting of four 
lengths of 9-ft. pipe, were laid in the ground (a 
neutral loam) 1 yard apart, and capped at both 
ends. The one pipe was made positive, the 
other negative, the third was kept neutral; a 
potential difference of 1 volt was maintained be- 
tween the first two pipes for the six months endin 
this August. The positive pipe proved cover 
with orange-yellow iron rust ; the neutral pipe was 
oxidised in irregular spots, not so strongly ; the 
negative pipe had remained bright; 662 ampere- 
hours had passed between the two pipes. From a 
historical survey of the question and other experi- 
ments he concludes that no bonding, nor welding 
of the rails will prevent electrolysis, especially in 
certain soils, as long as the rails are not perfectly 
insulated. When Professor S. P. Thompson, 
F.R.S., remarked that the previous speakers had 
been fighting a phantom, he did not mean that the 
disturbances did not exist, but that the use of alter- 
nating, particularly of three-phase currents, would 
help us over all difficulties. This optimistic view 
did not meet with Professor Riicker’s approval at 
all ; continuous currents had done mischief and 
would continue to do so, unless stopped. If poly- 
phase currents should not prove see satis- 
factory, we do not see why, in certain special 
cases, accumulator traction should not alone be 

ermitted. In many districts trams are altogether 
orbidden for much less cogent reasons. The 
question has really a far wider aspect.’ Scientists 
have to defend their institutes for exact measure- 
ments which the traffic of large towns render 
almost futile. We must have a few places where 
exact work can be carried on. We may have to 
select remote spots, but, when once selected, we 
must take proper measures for their future pro- 
tection. It is a question for the Government to 
face before it is too late. 

This discussion concludes our report on the 
Magnetic Conference. Returning to Section A, we 
first take cognate papers. 


SEISMOLOGICAL INVESTIGATIONS. 


Professor John Milne, F.R.S., presented an 
exceedingly interesting report, of such a length, 
however,—it would occupy the best part of one 
of our issues—that we can hardly attempt to do it 
justice. Professor Milne had the satisfaction to 
announce that his circular of last year has borne 
excellent fruit, and 22 new . seismological sta- 
tions have been filled up in various parts of.the 
world, and that a good. many more will follow. 
The report continues to catalogue the Japanese 
earthquakes, discusses special. earthquakes, and, 
further, the records obtained at Shide, Professor 
Milne’s own station in the Isle of Wight, and at 
other European stations, of earthquakes in Japan, 





of the terrible disaster that befell Assam, and of 
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other seismological phenomena. Some of the best 
observations came from Italy, where pendulums up 
to 300 kilogrammes in weight, and horizontal pen- 
dulums of 25 kilogrammes in weight are used, but 
as the types of instrument differ very considerably, 
the results are not directly comparable. For 
people living within 20 or 100 miles from the 
origin of a moderate earthquake, the pheno- 
menon consists of preliminary tremors, irregular 
shocks, and concluding vibrations. At distances 
of from 100 to 300 miles, the preliminary vibra- 
tions are not felt, nor even registered by ordi- 
nary seismographs, and the shocks are more like 
a series of long-period irregular waves. Beyond 
the 300 miles limit, nothing is felt nor marked 
by ordinary instruments. The preliminary tremors 
have periods varying between 0.4 and 0.5 second. 
They certainly outrace the large earthquake 
waves by about 10 seconds for every 100 kilo- 
metres of travel; their amplitudes are exceed- 
ingly small. The large waves have periods of 1 or 
2 seconds, which, with velocities of 2 kilometres 
second, would indicate wave lengths of 2 to 5 

ilometres ; the amplitude reaches 20, and even 
70, millimetres. The waves of the concluding vibra- 
tions show periods of 3 and 5 seconds ; the lengths 
of the waves may, therefore, reach 10 kilometres. 
If the preliminary tremors flow around the earth 
in great arcs, then, after having travelled large 
distances, the velocities over arcs of 20 deg., 
30 deg., 40 deg., and 100 deg., which have lengths 
of 2200, 3300, and 11,000 kilometres, are about 
2, 3, 4, and 11 kilometres per second ; but they may 
also travel along chords. 

As regards the relations between earthquakes and 
magnetic disturbances, the various observations 
are little in accord. But the character of the in- 
struments, synchronism between the earthquake 
and magnetometer periods, position of the observa- 
tory, &c., explain a good many differences. Mag- 
netic storms often precede large earthquakes, 
rarely small ones, probably because the earthquake 
is preceded by chemical, physical, or mechanical 
changes in the constitution of the materials where 
it originates. We are certain that with some 
earthquakes, there have been enormous displace- 
ments large enough to disturb the Pacific for 24 
hours. Other earthquakes from submarine centres 
which have not disturbed oceans, but have created 
equally large earth waves, indicate subterranean 
reliefs from strains, and material readjustments. 
A similar flow in subterranean material may be 
in progress, and the accelerations may result in 
violent shaking which, as it radiates, is trans- 
formed into slow earth waves. It is believed that 
most of the deep-water cable interruptions on 
the west side of South America are due to sub- 
oceanic activity, not necessarily of a seismic cha- 
racter ; Mr. H. Gray, of Silvertown, has assisted 
Professor Milne with a table of cable failures of 
1897 and 1898. The report concludes with de- 
scriptions of the seismic observatories of Ger- 
many and Italy which Professor Milne has visited. 
It suggests a mournful comparison, and explains 
Mr. Symons’ remarks about the disgraceful pro- 
vision made by the British Government for the 
damp and unhealthy stable at Shide. Professor 
Barrett moved that the Government be urged to 
place a suitable building for housing apparatus for 
continuous seismological observations at the dis- 

sal of the Meveorological Committee of the 
British Association. The splendid work of Pro- 
fessor Milne certainly deserves recognition. 


METEOROLOGICAL AND MaGNETIC PHENOMENA. 


This is the second part of a paper brought by 
Van Rijckevorsel before the Toronto meeting on 
‘** Analogies between the Yearly Ranges of Certain 
Phenomena.” Six annual curves for temperature, 
atmospheric pressure, rainfall, magnetic declination, 
and vertical and horizontal components of the mag- 
netic force, are given. Some of the curves are for 
Greenwich, others for two different stations in the 
Netherlands. However dissimilar in their general 
directions, these curves are all alike in their 
anomalies. Every maximum and minimum of one 
curve seems to have its counterpart in the others, 
and this holds for the minor variations. All the 


meteorological phenomena must hence be governed, 
to a large extent, by one and the same potent cause. 
We further havea valuable means for discovering, if 
not always the cause of meteorological phenomena, 
yet the centre from which the cause emanates. 
Thus the cooling in the last days of June all over 
the British Isles and parts of Western Europe, must 
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below). The anti-cyclonic character of these two 
months is well shown by the temperature changes, 
from September to October —2.2 deg. at Fort 
METEOROLOGICAL OBSERVATIONS ON BEN NEVIS. William, and +1.2 deg. at top; from October to 
No member of this committee being present— November —3.2 deg. below, —2.7 deg. below. 
meteorologists were not well represented even on | March, on the other hand, was cyclonic, pressure 
Saturday, which is devoted to that science—Dr.|0.3 in. below average; the temperature change 
Howard, one of the secretaries, read the report for | from February to rch was + 1.1 deg. below, 
1897, which states that the valuable work has con- | and —1.8 deg. on top. ' There were several long- 
tinued without interruption, but does not say that | continued anti-cyclones, and as a result the mean 
it may have to be discontinued, owing to the | temperature on the top exceeded that below ; on 
lack of funds. Nor was a word said about this! November 4 the thermometer on Ben Nevis rose 
deplorable outlook in the section. The average to 52.0 deg., the highest record for that month. 
difference in atmospheric pressures between the |The rainfall of 154.76 in. is 6 per cent. above 
two stations (on Ben Nevis and at Fort William) | the average; the number of rainy days, 238 on 
has m8 normal at 4.557 in. In October and | top, is somewhat below. The wind velocity on the 
November the pressures greatly exceeded the | top varied between 23 miles (March) and 12 miles 
averages (by 0.28 in. on top, 0.234 in. and 0,242 in. | (July) per hour; this minimum is very low. 


have had its seat west or north-west of Scotland at 
no great distance. 
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The hourly observations at the intermediate 
station were resumed last summer with the help of 
enthusiastic volunteers, and important conclusions 
have beenYderived from the results obtained at 
three stations at heights of 42 ft., 2322 ft , 4407 ft. 
in one line. When the reduced barometer for Ben 
Nevis comes out higher than at Fort William, then 
the accompanying temperature disturbance takes 
place below the intermediate station, and denotes 
the approach of an anti-cyclone. The converse 
holds for an approaching cyclone. Mr. Buchan has 
found that the annual variation in the rainfall of 


Scotland for the period of 1855 to 1897 shows an 
11 years’ period, closely accordant with the sun spots 


variations. As the spots increase from minimym 
to maximum in the first six years of the period, the 
rainfall is under average ; as they fall again from 
the maximum to the minimum, the rainfall is above 
average. This applies also, without exception, to 
more than 300 stations in Great Britain. Dry 
Winds prevail in the first six years, wet winds after- 
wards. Daily maps, going back several years, re- 
cording rainfall, wind, sunshine, fog, halos, thunder 
storms, &c., have been prepared for 120 stations 
in Scotland. By comparing these maps with other 
records, two different types of westerly winds have 
ing brought out, among other features. A strong 
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| steady wind, blowing on the top in the same direc-| temperature between a blackened and a bright 
| tion as below, brings heavy rains to the whole of | platinum thermometer, in pen and ink in form of a 
| Scotland ; when the wind on the top blows in the| continuous curve on a revolving drum. It gives a 
‘opposite direction to the wind at sea level, the| quantitative record of the heat received by the 
/rains are less heavy, and do not penetrate far east-| earth, and does not merely register the hours of 
wards. Easterly winds never carry the rain far in-| sunshine. The platinum wires are wound on flat 
land. For districts well protected by mountains in plates of mica; the two plates are placed side by 
the south-west, but open to south-east winds, the side so as to record the vertical component of the 
rainfall curves for the sunspot period, are diametri- sunshine. The passage of small clouds is very 
cally opposite to those of strictly western districts. clearly shown, but the sun’s heat is, of course, not 
METEOROLOGICAL OBSERVATORY ON Mount entirely cut off by thick clouds which, however, 
Royat, MontreEAL. would prevent any record being made on ordinary 
his i a jest Se lt ie alas jeards. The recording apparatus is identical with 
| This is an interim report. here is a top station | those employed for registering temperature, pres- 
‘and the McGill College Observatory ; the difference | ....9 voltage, &c.. and has been in use for 
lin level is 600 ft., the distance 1 mile. The chief | ‘ anda tr cote 
io Sime age Pigg san dis thab it fe than a year at McGill College for the purpose of 
| interest attaching to the observations is that it has |) taining the records mentioned in this and in the 
been found possible to obtain below, continuous receding note 
‘temperature and other records, from above by P . 
| means of an electric thermometer. All-the record- | 
|ing apparatus are to be fitted up as electric tele- | 
linstruments. Such instruments have been designed | 


| 


'in great numbers, but they had not much been apart so as to get a fair base line, and takes two 


| taken up as yet. | simultaneous photographs of the respective cloud 
QuantiTaTIVE BotomeTRic SUNSHINE RECORDER. | with the sun in the field. Alto-cumulus and cirro- 
| Professor H. L. Callendar, F.R.S., exhibited cumulus reach, under thundery conditions the unex- 
this bolometer, which records the difference of! pected heights of 80,000 ft. and even 90,000 ft. ; 





METEOROLOGICAL PHOTOGRAPHY. 


Mr. Clayden had only a short report. It will be 
remembered that he places two cameras 200 ft. 
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the clouds accompanying, or following, cyclonic dis- 
turbances, are quite low. The heights of clouds 
vary considerably in the course of hours and days ; 
the cloud plains rise in hot weather during morning 
and in the early afternoon. To study these pheno- 
mena, the actual base line, which is west-east, is 
little suitable, and a new field, with a north-south 
base line, will be secured. Most of the observa- 
tions were taken during the summer months, for 
meteorological and personal reasons. Sometimes 
five and six cloud levels can be distinguished at the 
same time. 


Kites aT THE Buve Hit OBSERVATORY. 


Dr. A. L. Rotch sent a paper on ‘‘ Progress 
made with the Hargrave Kites.” They have been 
rendered lighter and more rigid, the surfaces ex- 
posed to the wind have been concaved, and 
the elastic bridles diminish the angle of inci- 
dence as the wind pressure increases, so that the 
kites may fly in a gale. The Fergusson meteoro- 
graphs which the kites carry, register air pressure, 
temperature, humidity, and wind velocity, and 
weigh only 3lb. With a short line the kites keep 
at about 50 deg. or 60 deg. above the horizon. 
With wire lines, heights of 7000 ft. have frequently 
been attained ; on six occasions 10,000 ft. were ex- 
ceeded, and on August 26 of this year the height 
of 11,440 ft. was reached. Professor Boys showed 
the parallelopiped kites in action. They may be 
described as a skeleton box with bands of cloth 
along the top and bottom edges (in the lateral 
planes). This demonstration was made at the 
garden party at Clifton College, where the Rev. 
J. M. Bacon treated the members to a 


Batioon ASCENT. 


Mr. Bacon is experimenting on the height to 
which sound penetrates up in the air ; he looks for 
stars before sunset, and investigates the actinic 
wh of the high strata by taking photographs. He 
1oped on this occasion to reach an elevation of five 
miles, but he was careful not to promise anything. 
Professor Ramsay had given him a glass tube in 
which to collect an air sample. We do not know 
whether he has been successful. Accompanied by 
his engineer, he made an exemplary start at 4 P.M. 
on the Monday of the meeting, one of the many 
beautifully clear days of this autumn. 


CLASSIFICATION OF PoLypDIURNAL WEATHER TYPES, 

Modern researches have demonstrated the ex- 
istence of specific types of weather embracing wide 
areas and intervals of time, from several days to 
months, and seasons which tend to produce persis- 
tence or recurrence of the more ephemeral changes 
connected with the passage of smaller systems. 
Mr. Douglas Archibald, M.A., classified the large 
weather types roughly as the seasonal or « monthly, 
and the y daily. The former appears in tropical 
countries like India, where the y changes are small, 
and where the summer is characterised by a per- 
manent cyclonic area over Persia and North-West 
India, with subsidiary low-pressure troughs over 
the Ganges basin, round which the so-called south- 
_ west monsoon circulates with a complete reversal 
of pressure conditions at opposite seasons. The 
normal conditions may be predicted, but superposed 
upon them is the yearly abnormal type ; this type, 
once initiated at the critical commencing months of 
the season, is found to persist more or less all 
through. This is the basis of the sectional or x 
monthly weather forecast of the Indian Service, so 
ably worked by Eliot at Simla. In Europe the 
seasonal type, though still manifest, is not large 
enough in comparison with the y daily changes, to 
enter in as a specific factor in the forecast. But the 
restriction of the forecast to the 24 or 30 hours 
is unnecessarily arbitrary in view of the y daily 
types foreshadowed by tae late Ralph Abercromby, 
and laboriously worked out by Koppen and Van 
Bebber, of the Deutscher Seewarte, in their 
‘‘Isobare Typen des Nordatlantischen Oceans und 
West Europas.” Abercromby spoke of northerly, 
southerly, easterly, and westerly weather types. 
Képpen and Bebber recognise 20 types of y daily 
weather. This is alargenumber. But Mr. Archi- 
bald quite succeeded in convincing his—very small 
—audience of the simple relations existing between 
these types, which have a scientific basis. They 
distinguish O oceanic, K continental, L__ litoral, 
P peripheral, N northerly, and S southerly types, 
with subdivisions such as Ok, Oe, &. O means 
high pressure on the Atlantic, P high pressure out- 
side the borders of Europe, &c.; the position of 





cyclones vary according to definite rules. Mr. 
Archibald exhibited the 20 pressure distribution 
maps, and further the winds and changes in the 
systems they lead to. Certain groups occur pre- 
ferably at each season ; the intensity and paths of 
the system vary with the seasons ; most of the types 
last for about four days with remarkable constancy ; 
and certain types have a tendency to recur and to 
succeed one another, so that we get something like 
the seasonal permanency of the tropics. The study 
of those types allows of forecasts for half-a-week 
or more. he present daily forecast in England 
was primarily instituted for storm warning. For 
agricultural purposes it is too short. The author 
suggested that the weather maps of Great Britain 
should be compared with the types mentioned, and 
that supplemental forecasts should be attached to 
the daily forecasts. The recognition of the types 
requires, of course, practice ; Mr. Archibald likened 
it to detective work which he proved capable of 
performing, as he predicted a continuation of the 
remarkably fine weather when the sky looked very 
threatening. The subject is, as Professor Ayrton 
remarked, one of great importance. The farmer 
would be grateful to know whether he may, with a 
fair amount of safety, leave his corn on the field 
for another three days, and whether he has to 
expect a continuous downpour. Mr. W. N. Shaw 
regretted that the English synoptic weather maps 
are far too small for such determinations. But 
that could be remedied at moderate expense, and 
we think that the public interest should be stirred 
up. England should not be behind in this respect. 
When Professor Ayrton, during one of the recent 
storms, inquired at the Meteorological Office 
whether the wind was likely to abate, he was in- 
formed thatthe wind had unfortunately interrupted 
telegraphic communication with the Continent. 


Tue RAINFALL OF THE SoutH- WESTERN COUNTIES 
oF ENGLAND. 


Mr. John Hopkinson has compiled tables on 
the mean monthly rainfall (72 stations) and the 
mean annual rainfall (113 stations) of the counties 
of Monmouth, Hereford, Worcester, Gloucester, 
Wilts, Dorset, Somerset, Devon, Cornwall. We 
perceive that the rainfall increases as we proceed 
further west: Worcester gets 27 in., Cornwall 
42.3 in. of rain annually. Butas the paper gave 
nothing but means, it was not particularly instruc- 
tive and called forth criticism. 


THERMAL Conpbuctivity oF Rocks. 


Dr. C. H. Lees communicated the results of 
some experiments on the effects of pressure on the 
thermal conductivity of rocks. The arrangement 
was the following: Discs of steel and rock were 
superposed in the order steel, glycerine, rock, 
steel, steel, rock, glycerine, steel; the top and 
bottom plates were cooled by water ; thermometers 
were inserted in the steel discs; all discs were 
carefully ground ; a platinum coil was placed be- 
tween the two middle steel discs. The whole was 
put in a hydraulic press, pressure first put on for 
half an hour to squeeze the excess of glycerine 
out ; the pressure was then gradually released and 
put on again up to 800 1b. per square inch. The 
materials (slate, granite, sandstone), showed a slight 
increase in the thermal conductivity with the pres- 
sure amounting to 3 per cent. in the case of the 
sandstone. The reality of this increase was ques- 
tioned. But Dr. Lees brushed aside the objection 
as to a temperature gradient across the surfaces in 
contact, with the remark that Mr. G. Wiedemann 
had settled this question in the negative in 1854. 
The experiments were conducted at ordinary tem- 
perature. 


THERMAL CoNDUCTIVITY OF WATER. 


Mr. S. R. Milner and Professor Chattock have 
also used a heating coil, because the amount of 
heat generated in the coil is much more easily 
determined than the indirect flow of heat. The 
heating coil is embedded in paraffin wax, and 
arranged in a spiral on a mica disc. Since a ther- 
mopile could not be brought in actual contact 
with the coil, the central portion of the coil was 


used as a thermometer on a Wheatstone bridge. 
The apparatus comprises two vessels, moving on 
parallel levers ; the arrangement is in a certain 
sense differential. From 40 experiments continued 
for weeks, the thermal conductivity of water at 
20 deg. Cent. comes out equal to 0.00143 C.G.S. 





unit, 





Heat or CoMBINATION OF METALS IN THE 
Formation oF ALLOYs. 


Lord Kelvin read this paper, presented by Dr. 
A. Galt. The method consists in dissolving known 
weights of mixtures of metals, ¢.g., copper and zinc 
and of the same metals as alloys in acids, and deter. 
mining the excess of heat in the latter case. As it 
would not do to pour the acids on the metals, little 
glass bulbs ,'; in. in diameter, fitted with two holes 
near the top, were filled with the powdered metal, 
fixed on glass stems, and dipped into the acid con. 
tained in atwo-neck bottle. The experiments are 
so adjusted that there is no liberation of gases, the 
gases being absorbed in the liquid. The whole ap- 
paratus is, of course, jacketed. The glass stems 
are not touched directly, rubber rings being fitted 
on them for handling them. The paper gives a 
preliminary account of the researches. The results 
are not quite concordant—Professor Oliver Lodge 
was surprised they were not much less so—but show 
a certain analogy to electrolytic contact phenomena, 


Datron’s Law. 

Mr. W. N. Shaw,’s F.R.S., paper deals with an 
observation of Regnault’s. The curve for satura- 
tion vapour pressure in air lies a little below the 
same curve in vacuo ; according to Dalton’s law they 
should be the same. Mr. Shaw has confined him- 
self to a discussion of Regnault’s curves, and his 
own, but he believes in a real discrepancy. As 
Regnault’s liquids—water, ether, carbon bisul- 
phide, benzol—were hardly as pure as we can 
obtain them now, we do not know whether 
Regnault’s observations may be affected by im- 
purities or simply by experimental errors ; he him- 
self thought of condensation on the walls of the 
tube. Professor 8. Young, F.R.S., who occupied 
the chair, and who might have given valuable in- 
formation, contented himself with saying that boil- 
ing point determinations, so far, seemed to cunfirm 
Dalton’s law. 


CoNSERVATION OF ENERGY IN THE HumAN Bop. 


At the Toronto meeting last year, Professors 
Rosa and Atwater described a calorimeter box 
spacious enough to allow a man to pass several 
days, while following his occupation, and this 
year Rosa gave a brief account of results so far 
obtained. The double walls of the box consist 
of zine and copper ; they are surrounded by alter- 
nating water and air jackets, and the heat is 
absorbed and carried away by water. The heat 
value of the food supplied, and of everything that 
is passed in and out—food, excreta, gases—is deter- 
mined. The subject lived in the box for four and 
even eight days, doing mechanical and also mental 
work. Full details will be published by the United 
States, under whose auspices the work is done ; 
but the section was also anxious to have an account 
in the British Association reports. So far, it has 
been ascertained that the ratio of the total work 
done by a man to the total energy supplied to him 
is about 7 per cent., and may rise to 10 per cent. 
That is to say, that, considering man essentially as 
a heat engine, he would be more efficient than a 
perfect caloric engine, working between the same 
limits of temperature. But the energy of muscular 
action may also be capillary or electric. The sec- 
tion seemed, with the author, to favour the latter 
view, seeing in the human body something akin to 
a battery and a motor. 


(To be continued. ) 


LITERATURE. 


The Future Water Supply of Birmingham. By Tuomas 
Barciay. Third Edition, Revised and Enlarged. Bir- 
mingham : Cornish Brothers, 37, New-street ; London: 
Simpkin, Marshall, and Co., Limited. 

THE author was for some time a member of the 

Water Committee of the City Council of Birming- 

ham, and in this work gives a narrative of the 

proceedings which led to the adoption of the Welsh 
mountains as the source of a new supply for Bir- 
mingham, while in this new edition there is given 

a series of interesting views of the works now being 

pushed forward. Thetime has not come for dealing 

at length with these works in ENGINEERING, but it 
may be interesting to indieate the scope as reviewed 
in Mr. Barclay’s book. The scheme is on the basis 
that the needs of 50 years should be anticipated, 
but the works are of such a nature that they may be 
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additions arises. Thus, at present three of the six 
reservoirs in Wales are being constructed, and two 
of the five lines of iron pipe, and these will suffice 
for 25 years, the cost being about 3,340,000/.; but 
ultimately 6,600,000/. will: be spent before the 
supply available is all delivered at Birmingham. 

The source, as is now well-known, is the basin 
of the Elan and Claerwen streams, which unite at 
Nantgwyllt, where the combined river takes the 
name of the Elan, afterwards emptying itself into 
the Wye. Mr. James Mansergh, the eminent 
water works engineer, and the late Mr. J. W. 
Gray, the Birmingham water works engineer, both 
agreed on this scheme. The gathering grounds 
extend to 70 square miles, moorland, with only 180 
inhabitants. The elevation varies from 800 ft. to 
2100 ft. above the sea level, while the distance from 
Birmingham is 80 miles. But this is not great in 
view of the cheapness of cast-iron piping now. The 
purity of the water has been attested, and the 
author deals at some length with the theory that 
the drinking of soft water necessarily produces 
rickets in children, and other evils. As to lead 
poisoning, it is pointed out that the solvent action 
on lead is lost after transmission to a distance. 
Taking 100 as the standard suitable for drinking, it 
was found that the Vyrnwy water at the reservoir 
was equal to 350, and that after passing through 68 
miles of aqueduct—4} miles of tunnelling and the 
remainder in pipes—it was reduced to 34, while the 
hardness was doubled. Sheffield, where the solvent 
action is equal to 400, uses lime and other chemicals 
to overcome the difficulty, while the new water for 
Birmingham is very much. less likely to have a 
solvent effect on lead. 

The works are under the control of Mr. James 
Mansergh and a large staff; a large portion, espe- 
cially in the construction of the reservoir, is being 
carried out by Corporation workmen under his 
direct supervision, while Mr. G. N. Yourdi is resi- 
dent engineer. The work was commenced with 
great judgment; a railway was constructed from the 
town to the site of the new reservoirs, and model 
navvy villages were constructed. With these we 
shall deal in due time. Three of the dams are 
now being made—one on the Caban Coch and two 
on the Elan ; the other three will be on the Claer- 
wen, above its confluence with the Elan. The three 
will give 27 million gallons per day. The Caban 
Coch dam —that nearest Birmingham —is the 
largest. The height above the river bed will be 
122 ft. 6 in., the width at bottom 122 ft. 6 in., 
and the river bed itself is 700 ft. above Ordnance 
datum. The length on top will be 600 ft. The 
depth of water will be 132 ft. The next dam, for 
the Pen-y-Gareg reservoir, has a height of 123 ft., 
and top water level is 945 ft. above Ordnance 
datum. The Craig Coch reservoir further up the 
valley is formed by a dam 500 ft. long, and 128 ft. 
high, the water level being 1040 ft. above Ordnance 
datum. It will therefore be seen that the water is 
dammed up from 700 ft. to 1040 ft. above Ord- 
nance datum in the valley of the Elan, forming 
three successive lakes. 

The bottom level is 700 ft. Birmingham service 
reservoirs outside the town are 600 ft., and as a 
fall of 170 ft. was necessary in the aqueduct, it was 
arranged that the Caban Coch reservoir should have 
a submerged dam, some distance from the main em- 
bankment, the crest of the submerged dam being 
about 40 ft. below the water level. The first 
tunnel in the aqueduct starts from just behind 
the submerged tunnel, the invert being 70 ft. 
above the bottom of the reservoir, and thus a 
head of 170 ft. is insured. In the unlikely event 
of a short supply into the reservoir and the sur- 
face level falling, the water in front of the sub- 
merged dam only would be used for compensation 
water, which is to be 27 million gallons per day, 
while the water impounded in the two upper reser- 
Voirs, and supplied from the great extent of catch- 
ment area remained for public’use. The walls, it 
may be said, are being pushed forward, but it will 
be two or three years before they are completed. 

_ The book, first published some years ago, has had 
important additions made to it, but the revision of 
the earlier parts is not all that could be desired. 
For instance, on page 75, the author says: ‘‘To 
our engineer, Mr. J. W. Gray, I am greatly in- 
debted for the readiness with which he has su plied 
me with much technical information, and eon 
add that the town is to be congratulated, especially 
at this juncture, in having at their disposal the ser- 
vices of such a competent and experienced engi- 
heer.” Mr. Gray died a considerable time ago. 
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THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 
(From ovr New York CoRRESPONDENT.) 
(Concluded from page 448.) 
EXcuRSIONS. 

In order to emphasise the hearty welcome which 
Detroit gave to the visiting engineers, various 
manufactories extended special invitations to us, 
asking that we might visit their works in the intervals 
occurring between scientific discourse and excur- 
sions. The writer had the pleasure of visiting two 
such factories, and so thoroughly enjoyed his calls 
that he is tempted to put a brief summary before 
the readers of ENGINEERING. 

The first visit was made to the Michigan Stove 
Company, which justly claims to be the largest 
manufacturer of stoves and ranges in the world. 
When it is stated that this company comprises in 
its plant 25 separate trades, an idea may be formed 
of its extent. The company was organised in 1871, 
and at the head of it was Mr. Jeremiah Duyer, 
who had founded in 1862 the first stove company 
in Detroit. The original capital of 100,000 dols. 
has been increased to 300,000 dols., although the 
actual investment exceeds 1,000,000 dols. 

This is a reversal of the usual process of organis- 
ing companies, where the stock is ‘‘ watered” toa 


- | frequently changes are made. 


great many times the investment. In 1892 the 
pay roll was 595,974 dols., and the output 75,699 
stoves, all of high grade. The pig iron used was 
11,633 tons, and the employés eabered 1200. 

A glance at the stoves shows that not only great 
skill is used in their manufacture, but that a large 
amount of high artistic talent is required in their 
esign. 

After the internal arrangement, such as the size 
of the firepit, grate, flues, ovens, dampers, &c., 
has been settled by practical tests, then the de- 
signer prepares the shell by means of a flat draw- 
ing of one-fourth size, showing the shape, propor- 
tions, and ornamental features. This drawing is 
submitted to experts, who decide whether it can 
be properly constructed to suit the internal arrange- 
ments, and who may possibly modify the drawing 
in some particulars. The drawing is then made full 
size and again criticised. A clay model is then made 
full size, and from this, plaster casts are made, and 
at each stage a careful criticism is instituted, and 
Wooden blocks are 
now made in exact representation of the design, 
including carving, but instead of being made in 
reverse so as to be used as patterns, they are made 
as an exact representation, and from them, wax 
impressions are taken and a metal pattern cast, 
the constituents being lead and tin, an allowance 
being made for the shrinkage in the cast iron. 
The patterns are made perfectly smooth and all the 
abutting edges are accurately fitted. These patterns 
now go to the foundry, and the writer has ob- 
tained from the superintendent, Mr. W. J. Keep, 
an accurate description of this elaborate process. 
It may be seat § that Mr. Keep, who is a 
member of the Mechanical Engineers, and held 
in high esteem, is probably the most scientific 
expert on light castings in the world, and proposes 
to give in book-form at an early date the results 
of his experiences in cast iron and its characteristics. 
He describes the moulding thus : 


Stove castings are made in two-part flasks, consisting 
of cope and nowel, hinged at therear. The pattern is so 
made that the cope can be rolled off, without loosening 
with wedges if possible, and give a clean lift (no rats), 
and bars with nails driven in them are so located as to 
anchor every hanging core. No separate cores, green 
or dry, are used in stove work, and the size of the flask 
leaves only 1 in. of sand outside the edge of the pattern. 

Stove patterns are of iron, filed as smooth as possible, 
and waxed to prevent rusting. They are boarded face up, 
that is, fitted to a wooden follow-board to give the under 
side a bearing to prevent breakage or springing by ram- 
ming. The follow-board has wooden cleats on the back, 
which are bedded in sand on the moulding floor, that it 
~ lie perfeetly solid. 

1 dust and moisture are brushed from the pattern, as 
the slightest rust will make a rough surface on the cast- - 
ing. The nowel, which has no bars, is placed on the 
follow-board, and sand is riddled threugh a No. 12 sieve, 
to lie # in. deep on the pattern. Then sand from the 
heap is shovelled to fill the flask. This is rammed and 
levelled off with a straight-edge. Sand is thrown over 
this, and a bottom board is rubbed down to give a true 
bearing surfacc. This bottom board has holes in it to 
allow gas to escape. 

Iron clamps are placed on each side, and the box is 
rolled over, allowing the cleats of the bottom boards to 
rest on a sand-levelled floor. The follow-board is then 
lifted off, leaving the pattern buried in the sand. If the 
parting line is not firm, the moulder presses sand with 
thumb or trowel until the edge of the pattern makes a 
perfect parting with the sand. 

Parting sand, which is burned moulding sand, is thrown 
over the whole surface, and what has fallen on the pattern 
and any superfluous quantity is blown off with a bellows. 

The parting is made by the close fitting of the follow- 
board to the pattern, and any crooked corners are built up 
with pie of old leather belting. 

If the casting is to be run from the edge, iron set gates 
are placed against the edge of the pattern on the follow- 
board, and moulded in the nowel. The parting sand 
having been blown off, the cope is placed on the nowel 
and clamped in place, and sprues are placed in position. 
Flat sprues are set on the pattern, bottom side up. Sand 
is now shovelled in, and with the hands is tucked under 
the bars and around the sprues, the flat ones being turned 
over. The cope is then filled with sand and rammed, the 
superfluous sand being brushed off. The cope is then 
rolled off, and rests on its hinges and on a box placed 
in the rear. The sprues are drawn out, and the inner 
opening is trimmed with a stick to prevent loose sand 
breaking off with the inflowing iron. The pattern is now 
withdrawn, and if there are any imperfections in the 
mould they are repaired. 

Heavy facing is shaken over the mould, and when the 
cloud has settled, light facing is shaken over this, both 
from muslin bags. e pattern is now printed back, the 
set wee are withdrawn, and the pattern is removed. 
The heavy facing is to prevent the iron burning the sand 
and to give a smooth surface and a colour. The. 
light ere is simply to prevent the pattern from 
sticking to the heavy facing. If any heavy facing should: 
stick it would leave a rough spot; if too much light. 





facing is used it will wash and run before the iron, and 
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will make a worse surface than sticky heavy facing. The 
mould is nowclosed and clamped exactly as it was when 
rammed up. ‘ 

The snap floor, which is claimed to be the finest in the 
world, extends almost the full length of one side of the 
foundry. It is intended for moulding small pieces. 
For this purpose snap flasks are used. These flasks are 
made with hinged sides, fastened tea hook or snap. 
After the sand has been rammed in p and the pattern 
removed, the flask is unfastened, taken off, and used 
with another pattern. The sand retains its position for 
asmall casting without the support of the flask. In this 
way a comparatively few snap flasks form an equipment 
for a large floor, avoiding the investment of capital in 
numerous flasks. é ; 

Large pieces, however, must be moulded in stationary 
flasks, as previously described. These are laid out in 
floors from 7 ft. to 9 ft. wide and about 28 ft. long, 
holding two or three rows of flasks, with one moulder to 
each floor. The process of casting is very interesting. 
Two cupolas are in use, located some distance from 
each other, so as to be convenient to all parts of the mould- 
ing shop. These are cylindrical in form, built with iron 


and flat bar. On this board are placed a pair of yokes, 
with rallel chilling surfaces 114 in, apart. The 
ends of the bars run against these surfaces when poured. 
The yokes and bars are then taken out of the sand, carefully 
cleaned and placed on a measuring table, which is a 
counterpart of the follow-board, with openings through 
it at both ends of each bar. The bars and yokes are 
placed on it exactly as they were in the mould. The 
shrinkage of the bars from the yokes is then measured 
with a uated steel wedge or gauge measuring yq/yz in. 
This will show whether the shrinkage is too great or tou 
little, and whether the iron used contains too little or too 
much silicon, when the proper remedy can be applied by 
changing the mixture of iron at the cupola. The same 
bars are used for mang tore of transverse strength and 
for ascertaining the depth of chill. 

These’ tests are carefully and very regularly made, so 
that the utmost precautions can be taken to insure sound, 
strong, and perfectly fitting castings. Small quantities 
of aluminium are also used in the cupola mixture, as that 
remarkable metal is found to impart beneficial properties 
to iron, making it pour more smoothly, = blow- 
holes, and making castings less liable to break. 





of heavy leather. No belts are here used for polishing, 
as it has been found that better results are obtained with 
wheels, 

Parts to be japanned are taken to the japanning de- 
partment, which contains a eongiete equipment for 
applying the durable glossy coat. They then go to the 
gilding, ornamenting, and striping department. 

The parts to be nickelled receive much more elaborate 
treatment. They are placed in tanks aud scrubbed with 
potash and hot water, then with pumice stone, after which 
they are washed in hot water, and lastly with cold water, 
when they are ready for the nickel bath. The nickel. 
plating department of this establishment is on an un- 
usually large scale to meet the requirements of the com- 
pany’s business. Special dynamos furnish the electrical 
current necessary, and about 6000 gallons of solution are 
in constant use. After remaining in the nickelling tanks 
a sufficient time, the castings are taken out and dried, 
when they pass to the buffing room, in which the wheels 
used are made of Spanish felt. This imparts the very 
high polish that is a conspicuous feature of nickelled 
work. From the buffing-room, after the pieces are care- 
fully inspected, the next step is to the nickel packing 
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shells and firebrick linings, one being 6 ft. 8 in. in outside 
diameter, and the other 6 ft. In these, alternate layers of 
coke and pig iron have been dumped from an elevated 
platform. After they have been fired, the heat is intensi- 
tied by a blast of air from a huge blower in the engine- 
room, connected with the cupolas. 

This operation is so timed that the molten iron will be 
ready for pouring when the moulders have completed 
their work of preparing the moulds. The cupolas are 
supported on posts of a proper height for drawing the 
metal from the bottom into hand ladles. Everything 
being in readiness, the moulders gather in regular lines 
with their long-handled iadles to receive the liquid iron. 
The blast is checked, the plug is knocked out of the tap 
hole, and the fiery stream flows down a short spout to be 
caught by one ladle after another and carried to the dif- 
ferent moulds. Here a helper with a suitable implement 
skims the slag or oxidised metal from the top of the ladle, 
8? that only the pure stream of iron flows into the pouring 
hole in the mould. 

If the castings are small, the moulder flits rapidly from 
one to another mould, leaving but part of the contents of 
his ladle in each. f the castings are large, several 
moulders may at the same t‘me pour from their ladles 
into the one mould. When the ladles are empty they 
hasten back to have them refilled, until the moulds have 
all been pane attended to. 

It might be supposed that some better plan could be 
adopted than that of carrying the ladles by hand to all 
parts of the foundry. Labour-saving devices have been 
tried in stove foundries, but have been abandoned as less 
satisfactory than the hand ladles. An enormous amount 
of metal is carried in this way. 

The two cupolas referred to melt an average of 67 tons 
per day, their output having run up as high as 71 tons 
13 ewt, The men all work here by the piece, every effort 
being made to help them to earn as much as they | 
can, because in this way will the company also make the 
most money. 

Mr. Keep uses in this foundry his well-known test of 
cast iron, by which uniformity in results is secured. An 
iron follow-board is used, with gated patterns of a square 
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Works 


From the foundry the castings go to the scratch room, 
where the large my are cleaned by hand with steel- 
wire brushes, and the smaller pieces are cleaned in air- 
tight tumbling barrels, from which the dust is exhausted 
by a large fan. The tumbling barrels are large horizontal 
1 pg strongly made of cast iron. A portion of the 
shell is removable, for the purpose of putting castings in 
and taking them out. On account of the great weight of 
barrels and contents they are operated by cogged gearing. 
The cleaning room is located so as to be easily reached 
from all parts of the foundry. From this point two routes 
are taken by the different classes of castings. By one 
route the plainer portions bees to the mounting shop, 
while by the other route the pieces to be ornamented, 
japanned, or nickelled pass forward until they meet the 
finished stove in the inspecting room. 

A system of shelving has been constructed as an ad- 
unct to the scratch room, with a separate rack for each 
ind of casting, large enough to hold the number of pieces 
made in four days. In the mounting shop a sufficient 
space is allotted to each man to assemble the parts of a 
stove, which are brought from the shelves in truck loads. 
He has graded emery wheels, driven by power, for grind- 
ing edges, at which either he or an assistant finishes the 
castings so as to make them fit nicely in their places. 
All doors and close joints are fitted with files. In modern 
high-class stoves this work is very essential. Joints must 
be —. in some instances a watch-case fit being re- 
quired. 

The castings which are taken by the other route go to 
the grinding and polishing room, in which there are 
emery wheels of many sizes and shapes. Some of these 
wheels have convex surfaces to work in indentations, 
while others have concave surfaces to work on curved 
castings. These wheels are made on the premises, so 
many being used that a special —— was formed 
for nb purpose. Circular wooden blocks constitute the 
centres. A heavy coat of strong glue is applied to them, 
after which they are covered with ground emery of vary- 
ing degrees of fineness according to the work to be done. 
“Polighing follows the grinding. This is accomplished 





OF THE MicHiIGAN STovE ComMPaANy. 


room, and from there to the general inspecting room, 
where decorated parts meet the completed stoves from the 
mounting shops. Crating with wood next follows, after 
which the stoves are either shipped or stored in the 
warehouses to await the demands of the trade. 

A peculiar feature of the stove business, in which it is 
unlike almost any other manufacturing industry, is the 
practice of furnishing repairs or new pieces for any part 
of a stove. As there are from 75 to separate pieces 
in every high-class stove, and such stoves are made in a 
variety of styles and to a number of sizes, requiring an 
immense number of special castings, it will be seen that 
the furnishing of repairs is a most intricate matter, re- 
quiring elaborate arrangements in order to conduct it 
satisfactorily and economically. The Michigan Stove 
Company’s system is very complete. In the basement of 
their main building, and overflowing into an extension 
which was found necessary, are an enormous number of 
racks, laid off in aisles, built up to the ceiling, and all 
numbered and indexed, in each of which are stored parts 
of stoves. This part of the establishment is appropriately 
christened ‘the catacombs,” as it is a perfect labyrinth 
of passages, in which it would be an easy matter fora 
visitor to lose himself. : 

The racks are constructed soas to hold a certain number 
of pieces, and whenever one becomes nearly empty, orders 
are sent to the foundry for more castings of the same 
pattern. From this stock any part needed to repair any 
stove made by the company from the beginning of the 
business can be furnished instantly, or all the parts essen- 
tial to the construction of a stove of a particular pattern 
can be easily assembled. 


The writer had the pleasure of knowing Mr. 
William Duyer, who fills the important office of 
purchasing agent for this company, and it is due to 
his courtesy that the foregoing facts were obtained. 

The other works visited were those of the Russel 
Car-Wheel Company, the head of which establish- 
ment is a prominent member and one of the Coun- 
cil of the Mechanical Engineers, and was also one 
of the visiting engineers who received such true 
British hospitality in 1889. Buta full description 
of this visit must be deferred till a subsequent 
article. 


The next morning the party started on a special 





with very fine emery wheels and bull neck wheels made 





train vid the Grand Trunk Railway, to visit Port 











Ocr. 14, 1898.] ENGINEERING. 








COMBINED COMPOUND ENGINE AND GENERATOR. 
CONSTRUCTED BY THE EDWARD P. ALLIS COMPANY, MILWAUKEE, WIS. 
(For Description, see Page 485.) 


ins.12 6 0 

















454 





ENGINEERING. 


[Ocr. 14, 1898. 








Huron and see the St. Clair Tunnel. On their 
arrival they were transferred to gondola cars fitted 
with seats, and by placing the engine at the rear, 
this train was pushed through the tunnel. What 
was to be seen is problematical, but the tunnel as 
an engineering structure is an interesting one. The 
commerce on this river is so great, connecting the 
great lakes as it does, as to render a bridge impos- 
sible, and heretofore a railway ferry was’ used. 
The ice frequently choked the passage, and at 
some seasons absolutely closed it, so a tunnel was 
the only recourse. The tunnel is 6025 ft. in length, 
and the approaches are 5603 ft., making in all about 
two miles, and is the longest submarine tunnel in 
the world. 

The tunnel is a continuous iron tube 19 ft. 10 in. 
in diameter, and put together in sections as the 
work proceeded. Its total weight is 56,000,000 Ib. 
It was started in September, 1888, and opened in 
October, 1891. The work was started at both 
sides of the river, and the two sections met exactly. 
The material through which it was driven is blue 
clay, with an occasional pocket of quicksand and a 
rock or boulder for variety. The borings were 
made by cylindrical steel shields with cutting edges 
driven forward by hydraulic rams, and as the work 
advanced a section of the iron tube was bolted on. 
The track rests on ties 6 in. apart laid on stringers 
which rest on a bed of brick and concrete. The 
engines used to haul the trains are the largest 
known, having 10 driving wheels and weighing 
200,000 lb. ; their boilers are 74 in. in diameter, 
and the fireboxes 132} in. by 42} in. wide ; the 
cylinders are 22 in. in diameter with 28 in. stroke. 
The grade is necessarily very steep, hence these 
requirements. The tunnel cost 2,700,000 dols., 
and 4000 cars can be moved daily through it. 

The party were then transferred to a well-named 
steamer, the Pleasure, and were quite in condition 
to enjoy a beautiful lunch, nicely served. We now 
commenced the return trip down the St. Clair 
River through what is known as the ‘‘ flats,” or to 
use a more artistic title, ‘* Little Venice.” 

The appropriateness of the latter name appears 
when it is stated that the houses are built on piles 
and the walks are also supported in the same way, 
although one may keep a boat and visit in it. 
These lands, which are more or less submerged, 
belong to the United States Government, and 
those who build houses there do it on sufferance, 
having no title to their land, or rather water, and 
liable to have to move at any time. Nevertheless, 
quite a number of nice houses have been built, the 
only drawback being a wet cellar. There are also 
several large club houses on these ‘‘ flats.” 

The next morning the final session was held and 
discussed Mr. Molitor’s paper entitled ‘‘Three- 
Hinged Masonry Arches.” This paper was an 
elaborate mathematical argument in favour of the 
use of this form as costing less for maintenance, 
and in some instances, the author asserted, less for 
construction than iron or steel. He cited numerous 
instances of such construction from 1880 to 1896. 
His views were combatted by several experts pre- 
sent and the question left in abeyance. Mean- 
while, steel bridges will be built as usual. After 
thanking everybody for courtesies the meeting ad- 
ee 

uilding yard of the Detroit Dry Dock Company 
filled in the afternoon pleasantly, and the meeting 
closed with a delightful reception that evening at 
the beautiful house of the Detroit Club. 

The meeting was well attended, and it would 
seem as if the plan once outlined many years ago 
for this Society might yet be adopted. The writer 
thinks it was proposed by one of the Presidents to 
make this meeting entirely of a social character 
and omit the discussions, and give the time to 
making new acquaintances and renewing old friend- 
ships. To many this meeting represents their 
yearly vacations, and it is no rest to listen to or 
to discuss papers. There was on this occasion 
quite as large a meeting in the parlours of the 
Fellowcraft Club as there was in the auditorium, 
and it seemed to be enjoyed rather more than the 
one upstairs, and was certainly much cooler. 








INSTITUTION OF JUNIOR Encineers.—The inaugural 
meeting of the eighteenth session of this Institution will 
be held at the Westminster Palace Hotel, on Friday, the 
21st inst. ; a presidential address by Sir W. H. White, 
K,C.B,, F.R.S., will be given. The chair will be taken 
at 8 p.m. by the retiring president, Mr. John A. F. 
Aspinall, M. Inst. C.E. Tickets of admission and par- 


ticulars of membership can be obtained from Mr. Walter 
T. Dunn, secretary, 47, Fentiman-road, London, 8. W. 
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EARTH-PRESSURES ON RETAINING 
WALLS. 


By G. C. Maconcny, Executive Engineer, 
Bengal Public Works Department. 
(Continued from page 257.) 

Tue further development of the theory consists, 
firstly, in the application of these fundamental 
equations to any particular case ; and, secondly, in 
the determination of the angle «. In this connec- 
tion it may be noted that, ¢ being the angle of re- 
pose, where f = tan ¢, all values of « less than ¢ are 
inadmissible. 

First, we may consider what thrust is produced 
by a force of uniform intensity p, acting normally 
to the surface of the earth, on a plane inclined at 
an angle 8 to the vertical, the weight of the earth 








(38708 ) 


itself being neglected. AB (Fig. 7) represents the 
surface of the earth, and A C the plane on which 
the thrust takes effect, B C being drawn parallel to 
the line of action of Q, which is, sofar, undetermined. 
Then it is clear that the total thrust acting on A C 


isq. AD. That is, 


Q=q.AD 
=q.AC.snACD 
=4- arg . sin(90° + B — a) 


h 
iad cos B cos (a — 8) 


Hence, substituting the value of q from equation 


- (a ~ g) f 
cos (a — q 
Q=ph cos 8 (1 - ez). (3) 


If the plane A C is vertical the angle 9 is zero, 


and we have 
nae f 
Q=pheosa(1- 27.) (4) 


In this case the line of action of the resultant 
thrust Q, making an angle a with the horizon, 
clearly passes through the centre of A B and acts 
on the plane ai one-half its height. 

This aspect of the subject leads to the considera- 
tion of the effects produced on earth foundations by 
superincumbent loads, and the depth of foundation 
necessary to insure stability. The theory is tho- 
roughly developed in this direction by M. Chaudy, 
but the application of his results will be facilitated 
by the use of the Table given at the end of this 


per. 
Next, take the case of a retaining wall, where 
the pressure arises from the weight of the earth 
itself. Then, considering (Fig. 8) a layer of earth 
cb, of elementary thickness, the vertical force act- 
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ing for each eleinentary portion dx of surface, is 
wy dx, which must replace P in equation (1). 
Hence the value of the oblique thrust for each 
elementary layer is 


qdm = wsina (1 — 


tan a 


)ua Ly 








and the value of the total thrust is 
- os Fie 
Q= gdm = wsina (1 eng) Juan 





=wsina (1 ~ ak) x area ACB. 
Now 
P area ACB=4ADx BC, 
an 
foes — h 
AD=ACsinACD = nm 
and 
ae h 
BC =sina 
Hence 
cop =? 8(a-8) 
F area ACB = 5 copsna 
an 
_ wh cos(a-8) /,_ f r 
Oe Sr ake) 0) 
This may be written 
Q=crk (6) 


where C is the coefficient whose value in various 
cases is given in the annexed Table. 
In the case of a vertical wall, the angle 8 is zero, 


and 
= w@ h? - So 7 
Q “2 cos a ( 1 Xz): (7) 
In either case it is clear that the line of action 
of the resultant thrust Q, making an angle a with 
the horizontal, passes through the centre of gravity 
of the triangle A BC, and consequently acts on the 
wall at one-third of its height from the bottom. 
It remains to determine what value of « will give 
a maximum value to the variable factor in equa- 
tions (3) and (5). Writing 
F = cos (a - 8) (1- a ) 


tan a 


and equating — to zero, we obtain the equation 
a 


f cos (a — B) _ sin (a — £) (i-.4 a 
a 


sin? a 


Whence, multiplying by _ tents , we obtain the equa- 
cos (a — B) 
tion 
—*_— — tan? a tan (a — 8) + f tan (a — B) tana =0 
cos? a 


Now, substituting 1 + tan? a for —_, 
cos? a 


and tana—tanB fy tan (a — 8), and writing, for 
1 + tana tan 8 ‘ 
brevity, « instead of tan a, and 6 instead of tan f. 


v@—bae_ w—ba2t _ 








oNe Tae Take 
Whence 
Pe 2) eee oe @) 
iy 


This is the equation which hag to be solved in 
order to determine the value of a, for use in equa- 
tions 3, 4, 5, or 6. 

The method adopted in working out the annexed 
Table was as follows: Equation (8) was put in the 
following form, 

_ a3 — f(1 + 22%) 

e(l+ fr) * 
A number of convenient values of 2 (7.e., tan a) were 
then selected arbitrarily, the values attributed to f 
being those given in the Table, and corresponding 
values of b (7.e., tan 8) were calculated from equa- 
tion (9). These results were then plotted in the 
form of curves, with the selected values of « as 
abscissxe and the resulting values of 8 as ordinates, 
drawn to a scale of 20 deg. to 1 in., there being 4 
separate curve for each value of f. Then, horizontal 
lines being drawn at } in. intervals, scale measure- 
ments gave values of a corresponding to the values 
B=0,8 = 5 deg., B = 10 deg., &c., for each - 
value of f. 

It happens in some cases that a assumes a value 
exceeding 90 deg. The sign of tan 4 then becomes 
negative, and an investigation ab initio becomes ad- 
visable. Writing a = 90 deg. + a!, the component 
of P resolved along b c (Fig. 9) is P cos a!, and the 
normal component is P sin a!, The resultant thrust 
is thus Q = P cos a! — fP sin a!, 

That is, 


(9) 


‘Q = Pcosal (1-56 ) 
cot a! 
Taking an elementary strip bc, and writing q dm 
for Q, and wydz2 for P, we have for the total 
thrust 
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TABLE SHOWING ARITHMETICAL COEFFICIENTS AND INCLINATION OF THRUST. 
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| | 
le dg. 42 ae | 
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ears bee FReee eS 
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| 100 72 |. .5o eS 
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1.04 83 72 7 
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Q= gdm = weosat (1 cot ai) x area AC B 
_ wh? cos (@ — B) (i- a ) 


2 ~ cos B cot al 





_ wh? cos (a — B) io: Ae 
= “s ea (t+ aha) ta ae 


This expression is the same as that in (5), the sign 
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of tan a being negative. Writing « = tan a = 
— cot al, equation (9) becomes 
pa Pt iN? an 
a? (fa —1) 

In working out the Tables, values of cot «! were 
selected, and values of «! and 8, drawn to scale, 
formed the abscissee and ordinates of the curves, 
_ which the required values of a! were scaled 
off. 

(Zo be continued.) 





PORTABLE PETROLEUM ENGINE. 

On page 479 we illustrate a portable petroleum 
engine, constructed by Messrs. Tangyes, Limited, 
Cornwall Works, Birmingham. 

As seen, the engine is their well-known oil engine, 
having a bed of special design, carried on a wrought- 
iron carriage, which also forms the tank, and is fitted 
with four road wheels with wrought-iron axles. It 
has also a swivelling fore carriage and shafts for horse 
traction. 

_ The engine is designed to give 6 brake horse-power 
in regular work, and is tested to a maximum of about 
25 per cent. above this power. Its special feature is 
the water-cooling arrangement. A small rotary pump, 
fixed on the side of the engine, is driven from a pulle 
on the crankshaft and draws water from the tan 
forming the base of the engine ; it then forces the 
water through the cylinder jacket and thence through 
&pipe from the top of the cylinder to a pipe inside 
the canopy on the roof of the carriage. This pipe 
has a number of small holes through which the water 
is forced against the top of the canopy ; it then trickles 
own the sides, which being perforated, allow the 
Water to come into contact with the atmosphere. The 


and drains back into the tank. The tank contains 
sufficient water for an ordinary day’s run without re- 
filling. 

The lamps for heating the vaporiser and ignition 
tube are enclosed in a large box which effectually pre- 
vents them being blown out, even in a strong gale. 
The lamps are supplied with oil from a small reservoir, 
fitted with a pump by means of which the oil in the 
reservoir is kept under pressure. This only requires 
pumping upa few timesaday. The engine is fitted 
with the necessary scotches and brake for easy hand- 
ling when being moved about. 








STEAM DYNAMO. 

WE illustrate on page 483 a compound steam dy- 
namo, constructed by the Edward P. Allis Company, 
of Milwaukee, Wisconsin, who have supplied three 
sets to the Simmer and Jack Gold Mining Company, 
Limited. As will beseen from our engravings, Figs. 1 
and 2, the engine has horizontal side-by-side cylinders, 
the high-pressure being 24 in. in diameter, and the 
low-pressure 44 in. in diameter, with a stroke in each 
case of 4 ft. The steam and exhaust valves are placed 
in the cylinder heads, thus reducing the clearance to 
a minimum. Both high and low-pressure cylinders 
are fitted with double wrist plates, with — gear 
for operating steam and exhaust valves. The cut-off 
of both high and low-pressure cylinder is under the 
control of a flyball governor, which automatically 
admits the amount of steam required by the work 
upon the engine at any particular time. The engines 
are also provided with a safety stop butterfly valve in 
the main steam pipe. This valve is under the control 
of a separate governor, so adjusted that if the speed of 
the engine increases five turns above normal, this 
governor will release a catch and the butterfly valve 
will be thrown shut, thus bringing the engine to a 
standstill, and obviating any possible danger of the 
pen ge running away. The piping between high 
and low-pressure cylinder is so arranged that either 
side of the engine may be run independently, either 
condensing or non-condensing. The journals of the 
engine are 18 in. in diameter by 32 in. long, and the 
shaft 21 in. in diameter in centre, the crank pins 
measuring 74 in. by 74 in. The yi, parts of the 
generator weigh approximately 90,000 lb., and serve 
as a flywheel. The cranks are of the disc pattern, 
polished on face and edges. The shipping weight of 
one of these engines, exclusive of generator, was 
196,000 1b. 








Be.cian Biast-Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of October was 
30, while 16 furnaces were out of blast at the same date. 
The total of 30, representing the number of furnaces in 
blast in Belgium at the commencement of October, was 
made upas follows: Charleroi group, 13; Liége group, 11; 
Luxembourg, 6. The production of pig in Belgium in 
September was 78,450 tons, as compared with 83,400 tons 
in September, 1897. The aggregate output in the first 
nine months of this year was 736,043 tons, as compared 
with 773,321 tons in the corresponding period of 1897. 





Our Rarts ABROAD.—September was not & pile aged 
active period in the history of the export rail trade, the 
shipments for the month having been 34,471 tons, as com- 
pared with 36,214 tonsin September, 1897, and 34,221 
tons in September, 1896. ils were forwarded to China 
in September to the extent of 11,292 tons, as com- 
pared with 6670 tons and 241 tons in the corresponding 


15,542 tons of our rails in September, as compared with 
13,090 tons and 12,861 tons. The aggregate exports of 
rails from the United Kingdom to September 30 this 
year were 390,890 tons, as compared with 441,496 tons 
in the corresponding period of 1897, and 445,490 tons in 
the corresponding period of 1896. In these totals British 
India figured for 160,988 tons, as compared with 216,921 
tons and 194,627 tons in the corresponding periods of 
1897 and 1896 respectively. It will be seen that the fall- 
ing off which has occu in our rail exports this 
year is at once accounted for by the decline in the 
demand from British India. The shipments to British 
South Africa also declined in the first nine months 
of this year to 32,440 tons, as compared with 51,407 
tons in the corresponding period of 1897; to Aus- 
tralasia, to 19,738 tons, as compared with 57,601 tons; 
and to British America, to tons, as compared with 
9177 tons. The shipments to Japan also declined to 
4795 tons in the first nine months of this P tay as com- 
pared with 40,473 tons. On the other hand, the exports 
to Brazil increased to 21,812 tons, as compared with 
19,081 tons ; those to China, to 15,141 tons, as compared 
with 15,004 tons; those to Denmark, to 13,614 tons, as 
compared with 11,658 tons; those to Sweden and Nor- 
way, to 41,746 tons, as compared with 22,098 tons ; those 
to Russia, to 19,322 tons, as compared with 4933 tons ; 
and those to Italy, to 3221 tons, as compared with 140 
tons. The shipments to Egypt declined to 26,739 tons, 
as compared with 31,539 tons; and those to Mexico, to 
8439 tons, as compared with 22,835 tons. The value of 
the rails exported from the United Kingdom in the first 
nine months of this year was 1,780,352/., as compared 
with 2,017,698/. and 1,979,458/, respectively. 





Tue Loap-Linz CommirtEe.—It is understood that 
Sir Francis Jeune’s Load-Line Committee is nearing the 
end of its labours, and that, unless some unforeseen hitch 
occurs, its report will be in the hands of Ministers in 
time for a Bill embodying such of its recommendations 
as may need legislative sanction to be introduced — 
next ion. A Sub-committee is at work upon the fol- 
lowing questions: First, the adjustment of the load-lines 
of cargo steamers of the “‘ trunk” class, and other such 
vessels as have either great ‘“‘tumble home” of their 
sides, such as the so-called ‘‘ turret” vessels possess, or its 
equivalent ; and, secondly, the problem of the best means 
of discriminating between small and old Atlantic cargo 
steamers which were chiefly in vogue when the former 
Load-Line Committee made its report, and the improved 
vessels of greater size, engine power, and strengtb, which 
are so rapidly displacing them. This Sub-committee’s 
report upon both subjects will probably be completed by 
the end of the week. Another important subject — that of 
the modification of the existing legislative rules for 
determining the loading of the very large and long 
ships now coming into vogue—has been before this 
Sub-committee, which, after doing considerable work 
upon it, Jaid the results of its labours before the 
Committee without giving any specific advice, On 
the a of the Sub-committee’s further work, 
presumably at the end of this week, the Committee 
will be convened on the earliest day convenient to 
its President, Sir Francis Jeune, and to its members, 
who will then consider the Sub-committee’s reports, 
and advance the inquiry sufficiently to enable the Presi- 
dent to draft a report for final approval. It is hoped that 
the report may be settled and the Committee’s labour con- 
cluded by the end of the present month, but that will 
depend probably upon the degree of unanimity with 
which the Sub-committee’s reports are received. It is 
not doubted by anyone that one result of the Committee’s 
deliberations will be to abolish the existing very invidious 
distinction’ between vessels sailing from the Chesapeake 
ports and from the more northern ports of the United 
States ; but whether this will be accomplished, so far as 
the Committee’s action goes, by levelling the loading up 
or down, or by some intermediate arrangement, cannot 











Cooled water then collects on the roof of the carriage, 


months of 1897 and 1896 respectively. British India took 


yet be authoritatively known. 
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THE FRAM CREAM SEPARATOR. 


Tue annexed illustration shows a section of the 
Fram cream separator, sold by the Fram Dairy Ma- 
chinery Company, of 1, Ludgate Circus, London. This 
machine comprises many points of novelty worthy of 
attention. The handle drives through spur gearing 
on to a grooved flywheel, from which the motion is 
transferred to the bowl through a cord. In order to 
keep this cord at the proper tension, and to obviate 
all difficulties due to its stretching, a bight of the 
cord is taken round a jockey pulley which is drawn 
back from the bowl by means of a string and a weight, 
asshown. The cord has thus two turns partly around 
the pulley, and obtains a good hold, which remains 
constant. 

The separator runs on a fixed spindle, which has 
india-rubber washers interposed between it and the 
frame, in order to give it a little play. It is not im- 
portant that this spindle should be exactly vertical ; 
consequently the machine can be put down on any 
floor without levelling. This spindle is taper, and 
over it there drops a bush carrying at the bottom the 
pulleys for the driving cord. ‘The top of this bush is 
closed by a short spindle driven tightly into it, and 
between this spindle and the stationary spindle there 
is interposed a bell, which acts as a footstep bearing, 
es the sleeve jamming itself on the taper fixed 
spindle. 

The bowl is fixed by a screw and nut to a central 
hollow spindle, which slips over the outside of the bush 
and locks itself thereon, as both are taper. Consequently, 
when the sleeve is driven by the cord the bowl 
rotates. Inside the bowl are a large number of discs, 
or rather truncated cones, one above the other. These 
cones have corrugations stamped in them, which keep 
them at a slight distance apart, leaving room between 
adjacent discs for a thin film of milk. It is in these 
films that the action of separation mainly takes place, 
the cream flowing inwards towards the centre, and the 
skim milk outwards towards the wall of the bowl. 

The whole milk is placed in the receptacle above, 
and the top is adjusted to give the requisite rate of 
flow into the centre of the spindle of the bowl. In 
this spindle are four holes, two of which are shown in 
the engraving. The milk passes through these into a 
casing surrounding the spindle, and finally escapes 
into the bowl through the small tubes shown. The 
centrifugal force throws it against the outer wall, 
whence it enters the spaces between the cones, and 
undergoes separation. wo pipes run from the bottom 
of the bowl, as shown, up the inside of the wall, and 
the top layer of skimmed milk finds its way down 
these, and is delivered at outlets close to the main 
spindle, being thrown into the fixed outer case, and 
running out at the lower nozzle. 

The cream accumulates around the central spindle 
until it escapes through the small pipe in the cover of 
the bowl, to be caught in the outer case, and run off 
at the upper nozzle. When the bowl is stopped the 
contents run out through holes in the bottom, and 
leave it empty. 

The truncated cones are formed of aluminium, and 
we are informed that this metal has a surface to which 
cream will not cling. The cream passes over it easily 
in the process of separation, and the remains are 
readily sluiced off with hot water when the process is 
complete. It is not necessary to take the cones —_— 
to clean them. The Fram separator is made in four 
sizes, With capacities varying from 23 to 67 gallons an 
hour, and two other sizes, of 16 and 75 gallons, are 
being brought out. It has the merit of being very 
simple, and of extracting the greatest possible per- 
centage of cream. The inventor is Mr. George Dasel- 
king, of Hanover, Germany. 








THE EROSION OF GUN TUBES. 
On the Action of the Projectile and of the Explosives on the 
Tubes of Steel Guns.* 
By Professor W. C. Roperts-AusTEN, C.B., D.C.L., 
F.R.S. (Vice-President). 

Tus important subject has already been discussed by 
the Iron and Steel Institute. In 1886 the results of some 
elaborate experiments, conducted by Sir F. Abel and 
Colonel Maitland} at the Royal Arsenal, led to the con- 
clusion that in a breech-loadiag gun, scoring is produced 
by the rush of the products of the explosion behind and 
over the shot, which acts as an air-tight plug passin 
through the gun. The authors of the paper, to whic 
reference has just been made, considered that as regards 
relative wear of different samples of steel, chemical com- 
position was of far less importance than the mechanical 
treatment to which the steel had been subjected ; and it 
appeared that the more the steel had been worked and 








*Paper read before the Iron and Steel Institute; 
Stockholm Meeting. His Majesty the King of Sweden 
and Norway intimated that it was his pleasure to 
be present during the reading of this paper. Pro- 
fessor Roberts-Austen gave a brief account of the work, 


and of the researches which had led up to it, dealing only 
with the main points of the paper itself. 
+ Journal of the Iron and Steel Institute, No. II., 1886, 


page 465. 
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forged, the less it suffered from the effects of the pro- 
ducts of the explosion. The average pressure of gas 
measured in the powder chamber was about 13 tons per 
square inch, and it was stated that the pressure would 
be maintained with little diminution during the passage 
of the shot up to the muzzle of the gun. 

All who have conducted experiments with modern 
artillery, know how deeply the rifled bores of guns become 
scored and eroded during use. It has been stated that the 
surfaces of the bores of guns also become hardened, even 
after five ‘‘ proof” rounds have been fired. An examina- 
tion of the bores of such eroded guns, by the aid of 
micro-photography should lead to interesting results, and 
by the kindness of Sir Benjamin Baker the author has 
been able to obtain a suitable subject for investigation. 
It consists of a section of the ‘‘ A” tube of a 4.7-in. 

uick-firing gun, cut at a point 167 in. from the muzzle. 

he total thrust between the driving face of the grooves 
and the driving copper ring of the projectile at this por- 
tion of the bore would be about 12 tons. It may be added 
that, as Sir Andrew Noble has shown,* in such a gun as 
ordinarily employed there would be no less than 60 foot- 
—__ energy aberhod in producing rotation of the pro- 
jectile. 

The author is also greatly indebted to Lieut.-Colonel 
C. F. Hadden, R.A., Chief Inspector of the Ordnance 
Department at the Royal Arsenal, Woolwich, for a por- 
tion of a 3-in. steel armour-plate which a ‘‘glancing” 
shot had struck, producing an indentation 0.5 in. deep, 
5.1 in. long, partly by compressing the metal and causing 
it to flow, and gic by tearing portions of metal from 
the surface of the plate. This indent was produced by an 
ordinary 6-pounder hardened armour-piercing projectile, 
and the velocity at the point of impact was 1740 ft. per 
second, and the striking energy would therefore be 126.7 
foot-tons. 

As regards the action which might be anticipated to 
occur during the erosion of an “‘ A” tube, the following 
facts must be remembered : The temperature produced by 


* Royal Society Proceedings, vol. 1., 1892, page 409. 








the explosion of cordite, which was the propellant em- 
loyed in the case of the tube in question, would be very 
igh. The heat transmitted to the surface of the tube 
would, however, soon be abstracted by the mass of metal 
in the gun. This rapid heating of the interior of the tube, 
followed by more or less rapid chilling by this transmis- 
sion of the heat, might therefore be expected to occur. 
Hence there are possibilities of more or less elaborate 
changes due to the thermal disturbance caused by merely 
firing the gun. The mechanical effect of the projectile 
passing along the tube has also to be considered, and 
the results should prove to be of interest, as the effect of 
work in producing molecular change in steel has long been 
a subject of study by Osmond, Barus, Carus Wilson, and 
others. The explosion produced by cordite would pro- 
duce in this gun so hi E a pressure as 15 tons on the 
uare inch. The problem, therefore, becomes a com- 
plicated one, which micrographic examination should 
render it possible to readily elucidate. First as regards 
the composition of the steel. The tube was a per- 
fectly normal gun-steel, containing about 0.3 per cent. 
of carbon and 0.6 per cent. of manganese. The re- 
spective amounts of sulphur and of phosphorus did 
not exceed 0.05 per cent., and the amount of silicon was 
not more than 0.15 per cent. As regards treatment, the 
tube had been oil-quenched from a temperature of about 
800 deg. Cent., and subsequently annealed to about 
500 deg. Cent. Examination with any degree of mag- 
nification exceeding 100 diameters, of a new tube in 
which no charge had m fired, should reveal more or 
less confused pearlite, produced by the annealing, 
traversed by bands or a network of ferrite. The transi- 
tion forms of the carbide, troostite of sorbite, might be 
present, but there should be no martensite. This proves 
to be the case in all microsections cut from the mass 0 
the tube. If, however, a microsection be taken either 
from the extreme edge of a ‘“‘land,” or from the driving 
edge of a groove, a very different structure is revealed. 
Such examination demands special —— of the 
microsection, as only the extreme of the “land 
is changed, sometimes only to a depth of yyy im 
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It is necessary, therefore, to imbed the metal in a piece of 
steel of similar carburisation and hardness, and to polish 
the whole. This protects the edge of the metal, which is 
of interest, from being rounded during polishing, and 
as the whole of the microsection remains flat, it is pos- 
sible to focus all parts of it in the same plane. ‘The 
result of a thorough examination proves that the action 
of the explosive has, so far as the mass of the tube is 
concerned, been purely mechanical. The particles of 
steel have been simply eroded, and there is no evidence 
of fnsion or of the formation of martensite. But at the 
extreme edge of the ‘‘land,” or on the driving edge of 
the groove, both of which have been in direct contact with 
the driving bands of the projectile, and have been pressed 











Fia. 5. 


carbon in the layer. So far as is at present known, the 
formation of martensite would demand this complete dif- 
fusion of the carbon. It is even possible that the layer 
may be a deposited one, composed of the detritus of 
the eroded matter. Against this view there is the fact 
that in some cases the ferrite bands fade away as the 
altered layer is approached. In other cases fine lines of 
ferrite pass into the altered layer. My friend M. Osmond 
(of whose counsel I have gladly availed myself) con- 
siders that, in a matter of so much importance, it would 
be unwise to express a definite opinion at present. | 

I have elsewhere* shown that when a projectile strikes 
an armour-plate, it may, under certain conditions, produce 
in the solid steel a ‘‘splash” which resembles that pro- 


by them, there is an altered layer, often only +35 in. | duced by a sphere falling into water. I have also} shown 


deep, which has been profoundly altered. 


noteworthy feature is that the ferrite bands seldom = | 
ade 


into this altered layer; they either stop short or 


away as they approach the altered edge. As regards the | which the projectile has 
d which forms the altered edge, it is | 


nature of this 
difficult to speak with certainty, but in some cases it 
Seems to be a confused mixture of carbides. If the 
oar had been superficially changed into ordinary 
Premed steel, the altered layer would, of course, consist 
of martensite, but the presence of frankly developed 
Martensite could not be detected. This su ts’ the 
question whether sufficient time elapsed while the metal 
was undergoing change for the complete diffusion of the 


he most | that the penetration of carbon into iron obeys the ordi- 


nary law of diffusion of salts into water. 

It is noteworthy that the surfaces of the “ lands” over 
are traversed by cracks at 
right angles to the length of the “‘ lands.” : 

ith reference to thearmour-plate struck by a glancing 
shot, to which reference has been made, I do not find that 





* British Association, Discourse. Toronto, 1897. The 
Times, August 23, 1897. 

+ Journal of the Iron and Steel Institute, No. I., 1896, 
page 139. 
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| the micro-structure of the armour-plate has been altered 
| by the impact. 

The paper was illustrated by a series of micro-photo- 
graphs, carefully prepared by Mr. W. H. Merrett, and by 
wall diagrams. 

Fig. 1 shows the section of the ‘‘A” tube eroded by gas. 
Fig. 2isa section of a “‘land” and ‘‘ groove,” the dotted 
line a b showing the original rifling of the bore of the 

un. It will be evident, therefore, how much material has 

n_ removed by erosion, as shown by c,d, e. The magni- 
fication is in this case about 3.3 diameters. Fig. 3 is a 
plan of a ‘‘land” and “‘groove,” showing the eroded 
surfaces. The lighter portion is the raised ‘‘ land,” and 
it will be éheatved that there are transverse fissures. 

Fig. 4 shows a section, magnified 117 diameters, of the 
driving edge of the groove. It will be seen that the 
altered layer resembles a geological deposit, and probably 
consists of eroded matter transferred from another part 
of the bore and welded in position. The white network 
of “‘ferrite” does not pass into this deposited layer. 

Big. 5 shows a transverse section of the ‘‘land” mag- 
nified 1354 diameters, showing broad bands of ferrite pass- 
~—s the confused mixture of carbides. 

here is also a portion of metal near the top of the 
driving edge in Fig. 4 which is nearly free from the 
ferrite network, and clearly shows an altered structure 
which is quite distinct from the deposited layer. This 
upper portion of the driving edge sustains the maximum 
pressure of the driving band of the projectile, and is 
altered by the friction it produces. 





In concluding the brief account of the work, Professor 
Roberts-Austen handed to His Majesty the King of 
Sweden and Norway, a series of mounted micro-photo- 
—— of gun-steel, some of which were by M. Osmond, 
of Paris. 





Biast-FURNAOCES IN THE UNiTED StatTes.—The number 
of blast-furnaces in operation in the United States at the 
commencement of September was 186, as compared with 
193 at the commencement of March; 161 at the com- 
mencement of September, 1897; 156 at the commence- 
ment of March, 1897 ; 145 at the commencement of a 
tember, 1896 ; 207 at the commencement of March, 1896 ; 
207 at the commencement of September, 1895; and 215 
at the commencement of March, 1895. The weekly pro- 
ductive capacity of the furnaces in blast at the commence- 
ment of September was 213,043 tons, as compared with 
234,430 tons at the commencement of March; 185,506 
tons at the commencement of September, 1897 ; 169,986 
tons at the commencement of March, 1897 ; 129,500 tons 
at the commencement of September, 1896 ; 189,583 tons 
at the commencement of March, 1896; and 194,029 tons 
at the commencement of September, 1895. The weekly 
productive capacity of the furnaces in activity has moved 
on as follows month by month this year: January, 
226,608 tons; February, 228,338 tons; March, 234, 
tons; April, 234,339 tons; May, 234,163 tons; June, 
225,398 tons ; July, 216,311 tons; August, 206,777 tons ; 
and September, 3,043 tons. The stocks held at the 
commencement of September were 688,382 tons, as com- 

red with 739,288 tons at the commencement of August; 
Bos, 311 tons at the commencement of July; 823,382 tons 
at the commencement of June ; 841,524 tons at the com- 
mencement of May; and 818,008 tons at the commence- 
| ment of April. It will be seen that stocks have been 
steadily declining during the last four months. 
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NOTES FROM THE NORTH.. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of 
business was done last Thursday forenoon. After a flat 
opening, the tone steadied, and Scotch iron advanced in 
price 1d. per ton, and hematite iron 4d. per ton. The 
sales amounted to 10,000 tons. In the afternoon the 
market was strong, with a fair business done. Other 
20,000 tons were bought, and Scotch iron rose other 2d. 
per ton, Cleveland 2d., and hematite iron $d. The 
settlement prices were—Scotch iron, 49s. 3d. per ton; 
Cleveland, 43s. 9d.; Cumberland and Middlesbrough 
hematite iron, respectively, 55s. 6d. and 53s. per ton. 
Friday’s forenoon market was very quiet. Only about 
15,000 tons were dealt in, but prices were firm for 
all sorts of iron. Hematite iron rose 4d. per ton, 
but Cleveland iron advanced 14d. per ton. Other 15,000 
tons changed hands in the afternoon, and the close was 
firm, Cleveland making another 1d. and hematite 
iron 3d. per ton. At the close the settlement prices 
were—493., 443., 55s. 6d., and 53s. per ton. here 
was very little done in the market on Monday’s 
forenoon, operators on both sides holding aloof. The busi- 
ness done was limited to about 5000 tons. Prices were 
practically unchanged from those of Friday. In the after- 
noon, however, business was active, the turnover actually 
amounting to 30,000 tons. The buying was of an in- 
fluential character and prices were iy Scotch ad- 
vancing 2d. per ton, Cleveland 1d., and hematite iron 
14d. per ton. A moderate amount of business was done 
on Tuesday forenoon. The tone was very firm, and from 
the previous night Scotch iron rose 24d. per ton, and 
hematite 14d. per ton. Some 15,000 tons were in- 
cluded in the turnover. In the afternoon other 
20,000 tons were sold, and for Scotch the price was 
14d. per ton easier. Cleveland, on the other hand, 
rose 14d. per ton. The —e settlement prices were 
493. 6d., 44s. 14d., 55s. 9d., and 53s. per ton. Business 
was very slack this forenoon in the pig-iron market, only 
some 15,000 tons a hands. Prices were a shade 
easier. Scotch iron fell 4d. per ton. Close upon 30,000 
tons were dealt in at the afternoon market, about one- 
half of which was Cleveland iron. Prices were firm, 
Scotch recovering 4d. and Cleveland 1d. per ton. The 
settlement prices were 49s. 6d., 44s. 3d., 55s. 9d., and 
533. 3d. perton. The following are the current quotations 
for No. 1 special brands of makers’ iron: Clyde, 54s. 6d. per 
ton; Gartsherrie, 55s. ; Calder, 55s. 6d.; Summerlee, 56s. ; 
Coltness, 57s.—all the foregoing shipped at Glasgow; Glen- 
arnock (shipped at Ardrossan), 51s. ; Shotts (shipped at 
with), 55s. 6d.; Carron (shipped at Grangemouth), 
55s. 6d. per ton. The following are the returnsof shipments 
of Scotch pig iron for the week ending last Saturday : 
For India, 200 tons ; for Australia, 130 tons ; for Italy, 450 
tons; for Germany, 645 tons; for Russia, 575 tons; for 
Holland, 210 tons; for China and Japan, 140 tons, 
smaller quantities for other countries, and 1712 tons 
coastwise. In the corresponding week of last year 
there were shipped 3834 tons, whilst last week’s ship- 
ments amounted to 4557 tons. There are at present 80 
furnaces in blast, as against 78 at thistimelast year. Six 
are making basic iron, 34 are making ordinary iron, and 
40 are making hematite ore. There is certainly a strong 
upward tendency in prices showing itself. Consumers 
have been buying more iron, and the market altogether 
has been stronger. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 323,988 
tons yesterday afternoon, as against 324,292 tons yester- 
day week, thus showing a reduction for the week amount- 
ing to 304 tons. 


Finished Iron and Steel Trades.—There is a fair amount 
of business doing in malleable iron. By-and-by a new 
concern, which will be known as the Victoria Works, will 
shortly be putting stuff into the market, including tube 
strips, bars, and hoop iron. Steel is in very active de- 
mand, and this week prices have been advanced 2s. 6d. 
pee ton for shipbuilding steel, and 5s. per ton for steel 

iler-plates. 1t is reported this week that the Spanish 
naval authorities are in the market for a quantity of steel 
mer and it is also said that a Belfast shipbuilding 

rm have purchased American steel plates in such quanti- 
ties that there will be an annual saving of 20,000/. on their 
consumption. 


Glasgow Copper Market.—At last Thursday’s morning 
meeting of the copper market 200 tons of the metal were 
dealt in, and the price advanced 3s, 9d. per ton. A lot of 
25 tons was sold in the afternoon at the forenoon price. 
Some 50 tons were disposed of on Friday forenoon, and 
the price fell 1s. 3d. per ton. No business was reported 
in the afternoon, but prices rose 2s. 6d. per ton. On 
Monday forenoon 25 tons were bought, and the price rose 
1s. 3d. per ton, and in the afternoon the same condition 
of things took place. Fifty tons changed hands yester- 
day forenoon, and the price fell 1s.3d. In the afternoon 
100 tons were bought, and the price rose 2s. 6d. per ton. 
Nothing was done this forenoon, but the price slipped 
back 2s. 6d. per ton. In the afternoon 100 tons were 
dealt in, and prices closed without further alteration. 
The settlement price at the close was 53/. 2s. 6d. per ton. 


Wishaw Water Works.—Pi are wanted by the 
Wishaw Burgh Commissioners for their new water works 
to the extent of 12,000, having dimensions of 16 in., 
18 in., and 19 in., with all the necessary special castings. 


The Glasgow Electric Line of Tramways.—The line of 
electric tramways Ameena | tween Mitchell - street, 
Glasgow, and Springburn, has been brought to a condi- 
tion fit for opening. Major Cardew inspected the line 
and power station on Tuesday most minutely, and 
it is expected that the sanction of the Board of Trade 


will be obtained for the opening ceremony to take 
place to-morrow. He is said to have been highly 


pleased 


with what he saw. A number of the new cars have been 
running this week in order to get the drivers accustomed 
to the details of the mode of working them. After the 
opening there is to be a grand luncheon, at which a com- 
pany of town councillors and other citizens will take part; 
the invited guests number 200. 


Brand and Son, the contractors for the new docks at 
Grangemouth, have commenced the machinery operations 
in connection with the new dock works, and are laying 
down a line of rails, with a view to the laying down of 
their plant. 


The Airdrie and Coatbridge Tramway Scheme.—The 
Board of Trade have fixed Thursday, the 27th inst., at 
their offices in London, as the date of their inquiry into 
the application by the British Electric Traction Com- 
pany, Limited, to lay a tramway, under the Light Rail- 
ways Act, through the burghs of Airdrie and Coatbridge. 
In respect that the company are nqw refusing to give 
half-mile stages and halfpenny fares, the corporations of 
the burghs have lodged objections, which will be sup- 

rted by Messrs. Grahams, Currey, and Spens, their 

arliamentory solicitors. 


New -Shipbuiding Contracts.— Messrs. Taylor and 
Mitchell, Greenock, have contracted to build a screw 
steamer of 1000 tons for a London firm. — Messrs. 
Chambers Brothers, boatbuilders, Greenock, have re- 
ceived orders from Messrs. -Wigham Richardson and 
Co., Newcastle-on-Tyne, and Messrs. Lobnitz and Co., 
Renfrew, for 12 of their patent collapsible lifeboats, 
those for the Renfrew firm being for a vessel under con- 
struction for the Japanese Government. The boats will 
each be 28 ft. in length, built of teak wood (diagonal) 
and varnished.—Messrs. Russell and Co., Port Glasgow, 
have sold to a Norwegian firm the large steamer which 
they launched fully a fortnight ago. The vessel is of 
5800 tons deadweight, and is at present being engined 
at Greenock by Messrs. Rankin and Blackmore. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Gift to the Cutlers’ Company.—Sir Alexander Wilson, 
Bart., managing director of Messrs. Charles Cammell 
and Co., Limited, has presented to the Cutlers’ Com- 
pany a silver-gilt loving-cup to commemorate his year of 
office as Master Cutler for 1896-7. The cup is tankard 
shape in the Renaissance style, the upper -part being 
delicately chased. On one side is a shield suitably in- 
scribed, and on the other is a bas-relief of the Cutlers’ 
Hall. The whole is surmounted by the crest of the com- 
pany, the elephant’s head and cross-daggers. At a meet- 
ing of the company on Tuesday, Sir Alexander Wilson 
was thanked for his handsome and artistic present. 


Wages in the Sheffield Engineering Trades.—The men 
employed in the engineering trades in Sheffield are very 
hopeful that their request for an advance of 2s. per week in 
their wages and a reduction in time of one hour per week 
will be conceded. One large firm have already given the 
advance to some of their men, and at an interview between 
members of another leading firm and their men, the ho 
was expressed that no trouble would arise to impair the 
excellent relations which now exist between them. They 
promised to pay the same rate of wages as was conceded 
by other firms. A deputation of the men has been 
asked to meet the masters next week. The engineering 
establishments in the city are now very full of work, and 
any stoppage would be much to be deplored. 


The South Yorkshire Coal Trade with Hull.—The returns 
for September of the coal sent to and exported from Hull 
shows that during the month the impetus which the 
trade of the port received from the Welsh coal strike 
was still sufficiently strong to cause a much larger tonnage 
to be dealt with than was the case in the September of 
last year. The quantity of coal forwarded to the port 
last month was 336,912 tons, as compared with 256,496 
tons in September, 1897, an increase of 80,416 tons ; 
whilst in the nine months the tonnage sent to the 
port totalled 2,514,384 tons, as against 1,961,216 tons in the 
corresponding period of last year, an increase of more 
than half a million tons—553,168 tons. The coastwise 
exports last month (and here the influence of the resump- 
tion of work in Wales is first shown in a total figure), 
amounted to 19,440 tons, as against 21,981 tons in Sep- 
tember, 1897, a falling away of 2541 tons; whilst in the 
nine months of the present year 245,795 tons were ex- 
ported to ports on the coast, as compared with 154,581 
tons in the same period of last year, an increase of 91,217 
tons. The exports to other countries last month totalled 
212,241 tons, which, in comparison with 140,855 tons, the 

uantity shipped for foreign ports in September last year, 
shows an increase of 71,386 tons on the month, or 50.8 per 
cent.; the exports in the nine months showing 45 per cent. 
increase, the totals being, for this year 1,244,682 tons, 
for last year 858,022 tons; increase 386,660 tons. Re- 
specting the coastwise exports, it may be noted that 
London, which took 19,321 tons in September, 1897, 
took only 9580 tons last month; whilst of the 13 
other ports cn the list which took coal from Hull 
last month, only three figure in the list for September, 
1897, as having taken any coal at all in that month. 
As for the gain in the exports to foreign coun- 
tries, it appears to have been chiefly due to Welsh 
trade, which has not ay returned to its ordinary channels. 
South America took 26,463 tons last month, multiplying 
its tonnage sent in September last year almost exactly 
four-fold ; Egypt took 20,319 tons last month, not having 
had any from Hull last year; whilst Roumania appears 
on the Hull list for the first time, having taken 10,182 tons 
last month ; and Turkey, which took none in 1897, last 





month took 7515 tons. In other cases, places which had 


The New Docks for Grangemouth.—Messrs. Charles | p 


been going short during the heaviest pressure, seem to be 
taking up their usual position. 

Iron and Steel.—The iron market shows unusual firm. 
ness, with a tendency to improved prices all round. The 
local makers are very fully employed, and are stated to 
be obtaining a fair lot of orders at the recently advanced 
rices. The further increase of 5s. per ton in bar iron— 
the fourth that has taken place this year—has in no way 
checked the demand. he Staffordshire steelmakers 
have declared an all-round advance of 10s. per ton on 
their productions, and it is expected that movement will 
be followed by makers here in the North, where busi- 
ness continues at high pressure. Indeed, there is 
every prospect of good busines for many months to 
come. The shipbuilding trade has never been known 
to be in a more prosperous condition than now, and in 
consequence there is a big demand on the Sheffield firms 
who supply them with material. The engineering, wagon- 
building, and wheel-making establishments are all busy. 
For some time past many of the rolling mills have not 
commenced work until Tuesday, but now orders are so 
plentiful that full time is beg made. Much of the 
steel dealt with is for use in the cutlery, file, and other 
Sheffield trades, most of which are improving. 

The Coal Trade.—The feature in the coal trade is the 
exceptional demand that prevails for fuel for household 
purposes at the inc rates. All kinds of fuel re. 
quired in manufacturing pursuits and for engine-rooms 
are also moving off freely. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBRoUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a moderate attendance on ’Change, but the tone of the 
market was very cheerful and a — deal of business was 
transacted. Prices all round showed an upward move- 
ment, and buyers were rather anxious to place orders, 
Transactions were recorded at 438s. 9d. for prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, and that 
price was generally named. Some of the makers were 
disposed to hold out for rather more than the foregoing 

uotation. The other qualities advanced a little, but 
they were below what they generally are in proportion 
to No. 3. The price for No. 1 ranged from 44s. 9d. to 45s. ; 
No. 4 foundry 41s. 9d. to 42s.; grey forge was 393. 9d.; 
mottled, 39s. 3d.; and white 39s. Kast coast hematite 
pig iron showed a little further improvement. The 
demand was good, and 53s. was paid for early delivery 
of Nos. 1, 2, and 3. These were producers who held out 
for 53s. 6d. Spanish ore was steady. Middlesbrough 
warrants opened at 44s. 04d. and advanced by the close to 
44s, 2d. cash buyers. Middlesbrough hematite warrants 
were put at 53s. 3d. cash, but the quotation was nominal, 
there being nothing doing in them. To-day the only 
alteration in price was in Middlesbrough warrants, which 
were put up a halfpenny. 


Manufactured Iron and Steel.—A very good account 
can be given of the manufactured iron and steel trades. 
Business is very brisk, most firms have a lot of work on 
hand, and quotations are moving in the right direction. 
The demand for shipbuilding material continues very 
good, and bars keep in good request. The following are 
now about the market quotations: Common iron bars, 
5l. 12s. 6d.; best bars, 6/. 2s. 6d.; iron ship-plates, 6/.; 
iron ship-angles, 5/. 153.; steel eo 61. 5s. to 
61. 7s. 6d.; and steel ship-angles, 67. 23s. 6d.—all less the 
usual discount for cash. Heavy steel rails about 4/. 12s. 6d. 
net at works. 


The Trade of the Tees.—Mr. Henry Simpson, secretary 
of the Middlesbrough Chamber of Commerce, has just 
issued his quarterly circular on the trade of the district. 
Exact statistics relative to the make of pig iron are not 
procurable, but it is estimated that during the three 
months ended September 30 the output of Cleveland 
pig iron amounted to 340,000 tons, and of hematite, &c., 
to 220,000 tons, both showing a slight reduction on the 
estimated output of the preceding quarter. The produc- 
tion for the nine months has been about 1,035,000 tons of 
Cleveland and 677,000 tons of hematite, &c., a total of 
1,712,000 tons, as against 1,672,000 tons in the first three 

uarters of 1897. Of the 68 furnaces in operation on 
ptember 30, the number producing Cleveland pig was 
43, and those making other kinds numbered 25. The 
shipments of pig for the quarter amounted to 115,923 
tons coastwise and 161,385 tons foreign, as against 96,903 
tons coastwise and 181,076 tons foreign in the correspond- 
ing period of last year. The total shipments for the 
nine months amounted to 783,678 tons as against 865,931 
tons in the first nine months of last year. The 
shipments from the Tees of manufactured iron and 
steel during the quarter amounted to 108,563 tons, and 
during the nine months to 329,466 tons, and the total 
for the corresponding quarter of 1897 being 115,153 tons, 
and for the nine months 420,704 tons. The imports of 
iron ore into Middlesbrough ag | the quarter reac 
332,934 tons, as compared with 335,273 tons during the 
previous quarter, and 357,930 tons during the th 
uarter of 1897. The total for the nine months has been 
$47,913 tons, as compared with 1,023,459 tons during the 
corresponding period of 1897, 1,171,568 tons in the first 
nine months of 1896, and 1,033,033 tons in the first 
nine months of 1895. During the quarter 10,380 tons 
of coal and 13,205 tons of coke were despatched to foreign 
destinations. The value of the oversea exports other than 
coal and coke, from Middlesbrough during the = 
quarter was 1,179,846/., and for the past nine mont 7 
3,407,1547.; a decrease compared with last year 0 
25,0497. for the quarter, an of 219,3731. for the nine 





months. The chief exports during the quarter, other 
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than iron, steel, and coal, were: Manufactured slag 
90,715 tons; salt, 54,607 tons; chemicals, 8605 tons. 
During the past quarter Sir Raylton Dixon and Co. 
Jaunched four vessels with a total registered tonnage of 
9424; Messrs. R. Craggs and Sons, one with a registered 
tonnage of 939 ; and Messrs. William Harkess and Sons, 
one with a registered tonnage of 700. 


Miners’ Wages.—The Durham coal-miners are seeking 
an advance in wages. The Cleveland ironstone miners 
have renewed their application for an advance in wages, 
to which the mineowners have replied that the ascer- 
tained price of Cleveland pig iron does not justify 
any advance, but to mark their appreciation of the fair 
demands of the men, they are prepared to concede an 
advance of 1} per cent. The offer will be laid before the 
miners by the delegates. 








NOTES FROM THE SOUTH-WEST. 

Swansea Docks.—At a meeting of the executive com- 
mittee of the Swansea Harbour Trust, on Friday, six 
tenders for a proposed new south dock entrance were 
opened, and that of Mr. G. Nott, who is carrying out 
similar improvements at the north dock, was accepted. 
The contract price is about 80,0002. The lock is to be 
350 ft. long and 34 ft.deep. The half-tide basin can then 
be used as a dock by the largest class of vessels. 


A Steam Tank Ship.—The Lords of the Admiralty have 
placed an order with Messrs. Cox and Co., Falmouth, for 
the construction of a steam tank vessel for service at 
Devonport. She is to replace the Minx, now used at 
Devonport for watering the Fleet, and she will have a 
length of 115 ft., a breadth of 21 ft., and _a displacement 
of 340 tons, with a draught of 7 ft.6in. Her engines will 
be capable of developing 300 indicated horse-power, which 
will give her a speed of 94 knots. She will cost about 
90007. 

Barry New Dock.—No. 2 dock at Barry is now practic- 
ally completed. The necessary staff has been engaged, 
and the new dock will be capable of accommodating 
traffic during the winter. 


Aberkenjig.—North’s Navigation Collieries Company is 
about to erect 120 Coppée ovens adjoining its sidings on 
the station-road, Aberkenfig, and in proximity to the 
Great Western Railway main line. The excavations 
have commenced and preparations are being made to 
build a first block of 40 ovens immediately. 


Devonport Dockyard.—The Lords of the Admiralty 
have accepted a tender of Mr. J. P. Berry for extending 
the ship-fitting shop at Devonport Dockyard at a cost of 
50007. Only a few days since Mr. Berry’s tender was 
accepted for extending, at a cost of 7500/., the machine 
shop at Keyham. 


Birchgroove Steel Works.—Negotiations are in progress 
with a view to the formation of a company to take over 
the Birchgroove Steel Works, Llansamlet. 


Taff Vale Railway.—The cost of locomotive power upon 
the Taff Vale Railway for the half-year ending June 30 
was 52,516/., as compared with 68,062/. in the correspond- 
ing period of 1897. The large decrease observable in the 
expenses of the first half of this year was attributable 
to the diminished movement of minerals over the system, 
the revenue from that source to June 30 this year having 
been only 191,263/., as compared with 278,196/. in the cor- 
responding period of 1897, in consequence of the great 
in porwr All expenses were, of course, vigorously 
reduced during the strike, and the distance run by goods 
and mineral trains was cut down to 564,975 miles, as 
compared with 792,838 miles in the first half of 1897. 
The cost of the coal consumed in working locomotives in 
the first half of this year was 13,601/., as compared with 
15,9787. The cost of repairs and renewals was brought 
down to 13,197/., as compared with 22,0137. Mainten- 
ance charges were also brought down to 22,137/. in the 
first half of this year, as compared with 27,041/., while 
the outlay made for carriage and wagon repairs was 
4367/., as compared with 98100. 


Cardiff.—The steam coal trade has shown more buoy- 
ancy, and for prompt shipment prices have been well 
maintained. The best steam coal has made 14s. to 14s. 6d. 
per ton, while secondary qualities have brought 11s. to 
133. 6d. per ton. House coal has been somewhat dull; 
No, 3 Rhondda large has brought 13s. to 13s. 6d. per 
ton. Foundry coke has been quoted at 183. 9d. to 19s. 
ood ton, while furnace ditto has made 17s. to 17s. 6d. per 

n. 


Dlaneliy.—Last month’s imports amounted to 6569 tons, 
as compared with 4201 tons in September, 1897. Last 
month’s exports, exclusive of tinplates, were 12,352 tons, 
against 16,840 tons in September, 1897. 





PeRsonAL.—The Richmond Locomotive and Machine 
Works, of Richmond, Virginia, U.S.A., have established 
a foreign agency at 20, Eastcheap, London, E.C., which 
will be in charge of Mr. G. W. Ettenger, M.E., formerly 
mechanical engineer and master mechanic to the Chesa- 
Peake and Ohio Railway.—Owing to the continued in- 
crease of their business, Messrs. Mendham and Co., of the 
Western Electrical Works, Bristol, have found it neces- 
7 to move into larger premises at 1 and 2, Quay Head 
and St. Stephen’s-avenue, Bristol. The new factory will 

fitted up with every convenience for the manufacture 
and testing of electrical fittings.—Mr. James A. Lade, 
who for the last 10 years has been managing engineer 
with Messrs, David J. Dunlop and Co., Inch Works, 
Port Glasgow, has resigned his position in that firm to 
commence business on his own account at the Vulcan 
Works, Belfast. 








MISCELLANEA. 


THE Board of Trade have recently confirmed an order 
authorising the construction of a light railway in the 
peninsula of Gower, in the county of Glamorgan. 


The Board of ‘I'rade have issued modified rules with 
respect to applications to the Light Railway Commis- 
sioners under the Light Railways Act, 1896. Copies of 
these rules can be purchased either directly or through the 
usual agents from Messrs, Eyre and Spottiswoode. 


Returns prepared on behalf of Ryland’s Iron Trade 
Circular show that the total number of blast-furnaces in 
the kingdom on September 30 last was 631, of which 386 
were in blast, this latter figure being an increase of seven 
in the returns for the previous quarter. Two new fur- 
naces are now being built, whilst 20 are rebuilding. 


At the recent competitive trials of steam fire engines 
at Blenheim Park, the two challenge shields were secured 
by “Greenwich” Gem fire engines built by Messrs, 
Merryweather, of Greenwich, which have the advantage 
of requiring only one man to work them, all driving and 
firing been done from the rear. 


The traffic receipts for the week ending October 2, 
on 33 of the principal lines of the United ar 
amounted to 1,837,595/., which was earned on 19,253} 
miles. For the corresponding week in 1897 the — 
of the same lines amounted to 1,778,864/., with 19,034} 
miles open. There was thus an increase of 58,731/. in 
the receipts, and an increase of 219 in the mileage. 


It is stated that a proposal is under consideration 
for increasing the accommodation for warships on the 
Medway by constructing extensive basins at Upnor, 
on the opposite shore to Chatham Dockyard. The 
scheme, it is understood, would involve the removal 
of a portion of the village of Upnor. The Admiralty 
have recently acquired ion of more land there, 
and have taken over Upnor Hard from the military 
authorities. 

With the exception of that of Suez, ship canals appear 
to be a very unremunerative form of investment. Neither 
the Manchester enterprise nor the North Sea-Baltic Canal 
have as yet justified the anticipations of their promoters, 
and the last balance-sheet of the Corinth Canal makes an 
equally unfavourable showing. This document, which 
has just been ig on shows that the receipts for the 
past six months have reached 128,945 francs, whilst the 
expenses have been 122,831 francs, leaving a balance of 
but 9014 francs as interest on a capital of 5,796,443 francs. 


The programme for evening classes at the Goldsmiths’ 
Institute, New Cross, S.E., for the ensuing session in- 
cludes a series of 28 lectures on Elementary 5a aed 
to be delivered on Wednesday evenings by Mr. W. J. 
Pope. A course of laboratory instructions on Methods of 
Water Analysis has also been arranged, the classes to be 
held on Wednesday evenings, whilst on Friday evenings 
there will be a series of practical demonstrations on 
Photography. Further particulars of these courses can 
be obtained on application to the secretary, Mr. J. 8. 
Redmayne, B.A., at the Institute. 

Some very interesting experiments have been made by 
Professor L. G. Carpenter on the heat received by the 
sun on the western plainsof America. These observations 


have extended over nearly 10 years, using the Arago-| 


Davy conjugate thermometers, the duration of the sun- 
shine being simultaneously recorded. The observations 
show an intensity of from 7 to 17 calories per square metre 
per minute from 8 a.m. to 5 p.m. on sunny days, or from 
4 to 1.4 horse-power per square yard. It seems as reliable 
as the wind, which is extensively used as a source of power 
for small plants. 


The trade and navigation returns for the month of 
September show that the imports for the month amounted 
to 35,605,281/., an increase, as compared with September, 
1897, of 425,648/., chiefly caused by an increase of 618,600/. 
in the imports of raw material for textile manufacturers. 
Altogether the imports for the first nine months of this 
year show an increase of 14,902,477/., as compared with 
1897. The exports for ae peerage amounted to 10,945, 085/., 
an increase, as compared with 1897, of 1,639,810/., chiefly 
due to large increase in raw materials, textile fabrics, 
and machinery exported. On the first nine months 
of the year there is a decrease, as compared with 1897, 
of 3,262,018/. 


In a very interesting and sapere note published in 
the Railroad. Gazette, Mr. A. M. Acworth compares the 
estimated cost of light railways in this country with the 
actual cost of similar lines on the Continent, and con- 
cludes that the expenditure per mile of light line in the 
United Kingdom will at the least exceed that of similar 
lines on the Continent in the same ratio as the cost of 
our main lines has exceeded that ot Continental main 
lines. Kleinbahnen, Chemin des Fer Vicinaux, &c., 
usually cost abroad 2500/. to 3000/7. per mile, whilst the 
capital proposed for the first eight lines sanctioned in this 
country is fully double this, the cheapest being set at 
5000. per mile, whilst in one case the estimated cost is as 
much as 9000/. per mile. Under these circumstances Mr, 
Acworth considers it very questionable whether such lines 
can ibly pay, a view which is apparently held also by 
the Great Eastern Railway Company, who have announced 
that they will not undertake the construction of such 
lines in their district unless one-half the cost is found as a 
free gift to them by the public authorities, either national 
or local. 


At the recent meeting of the American Association for 
the Advancement of Science, Professor J. B. Johnson, 
C.E., described some rather remarkable experiments he 
has made on the effect of fine grinding on Portland 


for testing the fineness of cement is one containing about 
100 meshes per linear inch. What passes such a sieve is 
commonly supposed to be an impalpable powder, and to 
be all active in the setting process. By using the Schone 
washing apparatus, with coal oil, the writer separated 
out five finer grades of underground particles of the 
burned clinker, running from 0.08 millimetre to 0.12 milli- 
metre in mean diameter, leaving only about 40 per cent. 
of the original cement composed of — having a less 
mean diameter than, say, 0.02 millimetre. By washin 
the above coarser grains with benzine, and drying, an 
then wetting with water, they showed no tendency to set 
or harden ; whereas the finest portion when so treated, 
did harden ina normal manner. This shows that there is 
probably not over 30 or 40 per cent. of ordinary Portland 
cement which is active in the hardening process ; the rest 
is inert, and like so much sand. 


Some very interesting experiments on “time” effects 
of a compressive load on timber were described in a paper 
read before the American Association for the Advance- 
ment of Science, by Professor J. B. Johnson, C.E. Some 
60 tests were made on dry long leaf pine blocks, 14 in. 
square and 3 in. long, all cut from the same 2-in. plank. 
Sticks were first cut out 2 in. square and 48 in. long, and 
these were dressed down to 14 in. square, and then cut 
into 16 pieces each 3 in. long, by a power cross-cut saw. 
Alternate specimens were then tested in compression end- 
wise in the ordinary manner in a Reihle testing machine, 
and the crushing strength determined. The intervening 
aprons were then loaded with certain percentages of 
the average two adjacent specimens, and this load left on 
till failure occurred, and the time noted. Theload was 
made constant by using a geared Reihle 30,000-lb. testing 
machine, and mounting the specimen upon a nest of 
helical car springs which would deform about an inch 
under the maximum load upon the specimen. The time 
tests began by putting 95 per cent. of the breaking load on 
the specimen, then 90 per cent., 85 per cent., and so on. 
The lowest time load was 65 per cent. of the Lreaking 
load. There were a number of time tests for each period; 
end when the averages were taken, they plotted into a 
very smooth time curve, from which the following Table 
is taken : 

Percentage of 

crushing load 
imposed ... 90 80 75 70 65 
Time in hours re- 
— to pro- 
uce failure ... 10min. 16hrs. 36hrs. 72 hrs. 200 hrs. 
These tests were made in April and May, 1898, the 
material having been stored in his testing laboratory for 
four years, and kept in the laboratory during these tests. 
To make such a series entirely free from moisture effects, 
due to changes in the hygrometric conditions of the atmo- 
sphere, all the specimens should be shellaced as soon 
as cut out, to hold them to a constant moisture condi- 
tion. _The above results must be accepted as approximate 
only, because this was not done, 








THe BrrMINGHAM ASSOCIATION OF MECHANICAL EN- 
GINKERS.—On Saturday last the opening meeting of the 
session of this association was held at the Grand Hotel, 
Birmingham. The chair was taken by Mr. J. Cox, 
.I. Mech. E., President, and the ordinary business was 
transacted, including the election of five new members 
and the presentation of the half-yearly balance-sheet, 
which was of a very satisfactory character. 





A REVOLVING EscAPEMENT FOR WATCHES : ADDENDUM. 
—With reference to the escapement which was descri 
on page 467 of our last issue, the makers—Messrs. 8S, 
Smith and Son, of 9, Strand, London, W.C.—inform us 
that they have just received from Kew the certificate for 
one of these watches, which has been awarded the highest 
number of points ever obtained by a watch at Kew, viz., 





Leicester TRAMWAYS.—The Leicester Town Council 
had a long discussion on Monday evening on a proposal 
to purchase the undertaking of the local tramways com- 
pany for 156,000/. The tramways are worked by horse- 
power, and strong objections were raised to purchasing 
plant and lines which would have to be replaced by 
electric traction in the near future. On a vote being 
taken the proposed purchase was rejected by 27 to 17. 








cement. The finest sieve which is commercially practical 





The price proposed was about 11/, 15s. for each 10/. share. 





Docks aT WorKINGTON.—A report and estimate of 
Messrs. W. Meek and Sons, engineers to the Workin 
Town Council, shows that the building of a new dock on 
the north side of Workington would cost 350,000/. This 
sum is in excess of the estimate for a dock scheme on 
the south side, which was abandoned. The report 
shows, however, that a lock and channel could be built 
for the present Lonsdale Dock at a cost of 220,000/., 
which would give Workington greater shipping facilities, 





Proposep Exvrctric TRAMWAY.—A company has been 
promoted in Hull for the purpose of constructing an 
electric tramway between that city and Hessle, a distance 
of about 4 miles, in connection with a scheme now being 
carried out by the Town Council, whose line runs along 
the road to the confines of the city. On Monday after- 
noon the Tramway Sub-Committee of the Council con- 
sidered the proposal, which was to run cars to and from 

essle at an interval of 15 minutes, at a charge of 3d. 
the full journey. The Sub-committee came to the con- 
clusion not to accept the company’s scheme. 
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MESSRS. SCHNEIDER AND CO.’S WORKS AT CHALON-SUR-SAONE. 
For Description, see Page 476.) 
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Fic. 314. Erection or THE Fripoura Viapuct, 1859. 
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Fias. 315_anp 316. Roap Bripce over tHE Et Crnca River, 1866. 
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Frias. 317 anp 318. Swine Brivce at Brest, 1860. 
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WORKSHOPS OF THE ELEKTRICITATS-ACTIENGESELLSCHaprt 
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Fic. 4. VarnisHine SHop. 








APPARATUS SHOP. 


ARMATURE WINDING SHOP. 


Fie. 3. 


Fig. 5. 
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“AGENTS FOR “ENGINEERING.” 


Avstri, Vienna: Lehmann and Wentzel, Kartnerstrasse. 

Cars Town : Gordon and Gotch. 

EpinsurGH : John Menzies and Co., 12, Hanover-street. 

Franck, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31bis, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) 

Germany, Berlin: Messrs. A. Asher and Oo., 5, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Oo. (for 
advertisements). 

nw so F. A. Brockhaus. 

Mulhouse : H. Stuckelberger. 

Guaseow : William Love. 

Invi, Calcutta : Thacker, Spink, and Co. 

Bombay : Thacker and Co., Limited. 

Iraty : U. Hoepli, Milan, and any post office. 

LIVERPOOL: Mrs, Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

New Sovrn Waugs, Sydney : Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

(NortH), Townsville : T. Willmett and Co. 

RorrerDaM : H. A. Kramer and Son. 

SouTH AusTRALIA, Adelaide: W. C. Rigby. 

Untrep States, New York : W. H. Wiley, 58, East 10th-street. 

Chicago: H. V. Holmes, 44, Lakeside Building. 

VicToRIA, MELBOURNE : Melville, Mullen, and Slade, 261/264, Collins- 

street. Gordon and Gotch, Limited, Queen-street. 





NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 








NOTICES OF MEETINGS. 


Tue INSTITUTION OF JUNIOR ENGINBERS.—Friday, October 21, at 
8 p.m., at the Westminster Palace Hotel, presidential address 
by Sir W. H. White, K.O.B., F.R.S. 

Tus INSTITUTION OF MINING AND METALLURGY.—Wednesday, 
October 19, in the Lecture Theatre of the Geological Museum, 
Jermyn-street, S.W., at 8 o’clock, when the following papers 
will be read and discussed: 1. ‘‘Notes on the payable Con- 
glomerate Beds Encased in Sandstone, and the Mining Methods 
in Use for their Extraction on the Witwatersrand,” by Mr. A. F. 
Crosse, M. Inst. M.M. (This paper has been brought forward 
from last Session.) 2. ‘‘ Notes upon Mining and Concentration 
of Copper Ores in the Lake Superior Region,” by Mr. P. P. 
Robert, M. Inst. M.M. 3. ‘Notes on Lode Tin Mining in the 
Malay Peninsula,” by Mr. W. H. Derrick, Assoc. Inst. M.M. 








NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGIngERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JoHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Winky, 53, East 10th-street, New York, 
and Mr. H. V. Houmes, 44, Lakeside Building, Chicago. The 
prices of subscription (payable in advance) for one year are: For 











thin (foreign) Bs es edition, 1/. 16s. 0d.; for thick (ordinary) 
paper edition, 2/. 0s. 6d. ; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 
ADVERTISEMENTS. 
The charge for advertisements is three for the first 


four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on a — Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the Publisher, 
post free for Twelve months, at the following rates, payable in 











advance :— 
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EMPIRE AND ENGINEERING. 


Tue end of the nineteeth century, like the end 
of the century which preceded it, seems destined 
to be remarkable for political changes. The area 
over which these are likely to be spread is, how- 
ever, much greater, and they are certain to affect 
more directly the conditions of industry and com- 
merce. The work of the engineer is a potent factor 
in modern political and industrial conditions. The 
telegraph has shrunk the world to small dimen- 
sions, and rapid means of conveyance and commu- 
nication have brought the resources of distant 
countries to our own doors. The engineer, not the 
mere political agitator, is thus the real revolutionist, 
and a little consideration shows that many of the 
social and economic problems of the present day are 
the results of his operations. On this subject 
many interesting disquisitions might be made, but 
our present object is only to glance at one aspect 
of the subject, and consider briefly some of the 
relations of engineering to the extension of our 
possessions and interests. 

The British Empire is now so widespread that it 
is almost impossible for any political or industrial 
change to take place in any part of the world 
without in some way affecting its interests. Our 
statesmen and economists therefore require to 
extend their views, and look, not simply at any 
change by itself, but also to consider how it will 
affect conditions elsewhere. They must, in fact, 
attempt to reduce their work, as far as possible, to 
a science, which may be called economic and poli- 
tical dynamics, and endeavour to ascertain the 
resultants of the forces which are in operation. 

Probably the most interesting and complicated 
problems of this kind at the present time, at any 
rate those which are attracting most attention, are 
those connected with affairs in the Far Kast. 
These have for some time been in a very unsettled 
condition, and evidently great changes are immi- 
nent in political and commercial conditions. Japan 
is rapidly attaining an important position in the 
industrial world. China has made a beginning in 


_| the development of her resources, and if she had 


only the energy and ability of Japan, she might, in 
a comparatively short time, become one of the 


7} most important industrial countries of the world. 


The recent action of Germany, France, and Russia 
may prove to be the stimulant which she required 
to awaken her from her state of lethargy. Britain 
has shown that she wishes no territorial aggrandise- 


99/ ment at the expense of China, and if that latter 


Power accepts her assistance in developing a power- 


‘ful navy and a strong army, she may, in a compara- 


tively short time, be able to withstand the dicta- 
tion of any foreign Power, for the Chinese have 


3| shown that they can fight when they are properly 


armed and led. The various European Powers 
are each in their turn clamouring for industrial and 
commercial concessions, coupled generally with 
political conditions which are certain to have very 
important bearings, not only on the trade of the 
countries concerned, but also of the world. The 
British Government has also been endeavouring 
to keep an open door not only for her own com- 





merce, but also for that of the other nations of the 
world, and she asks for no political favours for 
British subjects who obtain industrial or engineer- 
ing concessions. Some of these are very important. 
For instance, the concession to the Pekin Syndicate, 
to which we have on more than one occasion re- 
ferred, of a large coalfield in the province of 
Shan-si which is capable of supplying the world 
with anthracite for over two thousand years, if 
it is worked with energy and intelligence, may 
be the means of converting our newly-acqui 
property at Wei-hai- Wei into one of the 
most important iron and _ steel: manufacturing 
districts in the world and of causing our new 
port to haveto China the relation which Newcastle 
and Sheffield have to England. Then the cotton 
industry promises to spread almost indefinitely 
in all parts of China, not only competing with 
Lancashire for the existing trade in the Far East, 
but also for that in the open markets of the world. 
When that happens many difficult problems will 
arise in this country. 

Railways are most important factors in bringing 
about some of the political problems of the day. No 
one who has studied the question can doubt that the 
great Trans-Siberian Railway has been the cause of 
many of the troubles in the Far East. Not only 
was Russia determined to have a port on the Pacific 
Coast which was free from ice all the year round, 
but the changes and developments which are taking 
place in her industrial and commercial organisation, 
and the rapid increase of her population compelled 
her to find an outlet for her products and her sur- 
plus people. Siberia offers an immense field for 
emigration, while its large natural resources M204 
up great possibilities for the development of indus- 
tries of all kinds. Probably the Trans-Siberian 
Railway, when completed, will not be used for much 
direct heavy traffic between the Far East and 
Europe, but the rapidity with which light goods and 
passengers will be carried, is certain to havea great 
effect on the volume of the trade which is done, and 
on the sea-borne traffic. If the Nicaraguan Canal 
were available, as it or some other similar under- 
taking is certain to be sooner or later, we should 
have a great revolution in the carrying trade of 
the world. If, in addition, we consider the develop- 
ments which are daily taking place in America and 
in our own colonies, we see that in the not very dis- 
tant future we must be prepared for a great change 
in the position of the centre of magnitude of 
the world’s trade and industry, and that Britain 
cannot hope to retain the proportion which she 
has hitherto held. Without attempting to enter 
into the consideration of far-reaching results, or 
to enumerate all the complex factors in the pro- 
blems which arise, it may be useful if we make 
a few remarks on some of the points which seem 
to require immediate attention in consequence of 
the changing conditions of different parts of the 
British Empire, and of the countries with which 
it is connected by trade. 

We have in previous articles given an account 
of the general proposals which are being made 
for railway development in China. It cannot be 
doubted that the Trans-Siberian Railway has been 
one of the main causes of that development, and 
its existence will to a considerable extent domi- 
nate the plans which are carried out. The 
Russians look a long way ahead in all their doings, 
and they work persistently at the realisation of 
any scheme which they believe to be necessary 
for the attainment of their object. The question 
which they will ask themselves, when proposals 
are being made for new railways in China, will 
always be: How will these work in with our 
ideas, and how far will they serve to advance 
our objects? In the north of China and in Korea 
everything will be made subsidiary to the deve- 
lopment of the Trans-Siberian Railway, and all 
the lines which are constructed will, as far as 

ssible, be feeders to it, and, of course, be under 

ussian influence. It is, moreover, evident from 
what is happening with regard to the Pekin- 
Hankow Railway and its branches, that when they 
are completed the Russians will not only be able to 
dominate the Yangtze Valley, which is supposed 
to be the special field of British influence ; but, 
further, that if the schemes of the French in 
the south of China are carried out, it will be pos- 
sible to shut out India and Burma from all direct 
communication with the south-west of China. In 
his recent book on China, Mr. Archibald Colquhoun 
says that recent events in Eastern Asia have 
brought, not China alone, but Great Britain and 
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the Teutonic races to the parting of the ways, to a 
crisis, the issue of which may decide the future 
history of the world. He believes that we are con- 
fronted with a combination of Powers— by a Slav- 
Latin alliance—the success of whose plans would 
involve the destruction of our commercial supre- 
macy, and of our political influence in the East. 
He has no doubt that the advance of Russia from 
the north will inevitably continue, and in conjunc- 
tion with France’s advance from the south, spread 
over the whole country. Having established her- 
self in Manchuria, and on the Yellow Sea, and 
dominated Pekin, Russia will proceed to absorb at 
her leisure Mongolia and Thibet; and ‘‘ with the 
Russian frontiers coterminous with those of India, 
from the Oxus to the Yangtze basin, unless we have 
effectively occupied and solidly established our- 
selves in South- Western China, no Power will then 
be able to save India.” 

Mr. Colquhoun may be, and we believe he is, 
unduly pessimistic and jealous of Russia, who is 
probably doing no more than Britain would do if 
she were in her position. Of all the nations in the 
world we have least cause to speak of other nations 

_ extending their influence and possessions, as we 
cannot deny that we have at least our fair share 
of both. As the engineer is one of the main causes 
of the development of Russia, so we must call in 
his aid not only to conserve what we already pos- 
sess, but also to extend our dominions urtil we 
come to a state of stable equilibrium in the 
various parts of the world. The construction of 
the Burma-China Railway, which has been so long 
spoken about, must be seriously considered by 
statesmen, engineers, and capitalists. The chief 
chambers of commerce in this country have definitely 
supported the scheme, and no doubt they would 
soon provide the necessary funds. 

The extension of railways in India, and espe- 
cially towards the frontiers, is a very necessary 
part of the work of the engineer in the development 
and conservation of the Empire; but in view of 
the developments which are being made in other 
parts of the work, we ought seriously to consider 
whether the time has not now come when it is de- 
sirable to proceed with the construction of a rail- 
way which would secure a short route and a rapid 
run to India. If we do not take care we may find 
that even in this we have been forestalled by 
Russia. One of our morning contemporaries re- 
cently announced that the Porte had given a con- 
cession to a certain Russian count, empowering 
him to construct a railway from Tripoli, in Syria, 
to the Persian Gulf, and, in addition, to execute 
several large engineering undertakings. The in- 
tricacies of Turkish and Russian diplomacy are 
difficult to follow, and it is impossible as yet to say 
how much, if any, truth there is in the report. It 
ought, however, to be recalled that it is more than 
60 years since the House of Commons made a grant 
of 20,0001. for the purpose of surveying the route, 
and that, since then, more than one scheme has 
been brought forward, but from want of the sup- 
port of the British Government they have come to 
nothing. The last company that was formed was 
in 1862, under the chairmanship of Lord Stratford 
de Redcliffe ; but since that date many things have 
happened, and it seems that it is now time for the 
British Government to consider whether it is not 
necessary to proceed with the construction ofa rail- 
way from the Mediterranean to our Indian Empire. 

The necessity becomes pressing if the statements 
which regard to the recent development of Russian 
influence in Persia are confirmed. This influence 
has, indeed, been very apparent to all who have 
carefully watched the conditions in that country ; 
and the report that Russian agents have received 
a number of further exclusive concessions for the 
construction of railways did not come as a surprise. 
It has long been proposed to have a Russian 
railway to Persia vid Baku and Resht, and 
some time ago the Shah made a request to the 
Russian Government to make the preliminary 
surveys for the construction of a line to connect 
Teheran with the Trans-Caucasian lines, and 
offered to bear the expense incurred. The scheme 
for the construction of a line from the Caspian 
Sea to Kazvin, in Persia—a concession which had 
been given to a Russian company — was taken 
over by the Russian Government, which is now 
engaged in carrying out the works. Extensive 


harbour works at Enzli, and the construction of a 
railway connecting the port with some of the towns 
in the interior, are among the other developments 
at present proceeding, or contemplated, in Persia 





under Russian influence. The Germans have also 
obtained some important concessions, so that it is 
evident that it is not only in China that there is a 
race for railways and other engineering works, 
although affairs in the Far East have somewhat 
withdrawn attention from what is taking place 
nearer British possessions. 

Recent events in Africa have opened up great 
possibilities for the engineer, and it is safe to say 
that in a comparatively short time there will not 
only be a railway from Cairo to the Cape of Good 
Hope, but that the African Continent will be in- 
tersected by railways in many directions, which 
will cause developments which are certain to have 
important results on industrial, commercial, and 
economic conditions. 

Our colonies also open up great possibilities for 
engineering and industrial enterprise. Ordinary 
observers may not see much connection between 
recent affairs in Japan and China and the politics 
of Australia, but it is admitted by Australian 
statesmen that the isolation of the Australian 
colonies has been ended by the sudden rise of 
Japan as a naval power, and the action of Russia, 
Germany, and France in China. Some alarmists 
even pointed out that Japan might make a sudden 
descent on Australia and do much damage before a 
sufficient British force could be on the spot to pre- 
vent her. This, however, is so unlikely that we 
may dismiss it as altogether improbable, but the 
large naval forces of the European Powers, which 
are gathering in Chinese waters, make it quite evi- 
dent that if Britain had any trouble with any 
Power, or combination of Powers, their naval 
forces would be employed against our colonies, 
and the subject is attracting much attention in the 
Australian newspapers. At first quite a scare was 
produced, and even yet there seems to be an uneasy 
feeling with respect to the possibilities of the 
future, and the increasing importance of the state 
of affairs in China and Japan, as factors in the 
course of events, is beginning to be more fully 
realised. What is true of Australia is true also of 
Canada, and a survey of the whole position seems 
to show that the proper policy of Britain is not to 
burden herself with large undertakings in the Far 
East, but to show that she is determined to help 
China and Japan to be strong and independent, 
and that she seeks no territorial aggrandisement or 
favours of any kind, but simply asks that the vast 
dominions of China should be open to the trade 
and commerce of the countries of the world on 
terms which are advantageous to them and to 
China. 

Considerations such as these raise the whole sub- 
ject of sea power and the relations of the work of 
the shipbuilder and marine engineer to the respon- 
sibilities of empire. It is curious to see how things 
hang together. The Spanish and the American 
War in itself was a comparatively insignificant and 
very one-sided struggle, but it marks an epoch, 
and in a sense completes the war between Japan 
and China, which revealed a new naval and mili- 
tary power. The more recent war is certain to 
leave its marks on history by the development of 
the fighting and industrial forces of the United 
States, and in both of these the engineer and the 
manufacturer will play an important part. The 
study of that aspect of the subject, however, must 
for the present be postponed. 








THE WORKMEN’S COMPENSATION 
ACT. 
A casE of considerable interest and importance 
to those who are affected by the Workmen’s Com- 
ensation Act was heard on September 20 in the 
iverpool County Court, when an action was brought 
up by a widow against the London and North- 
Western Railway Company for damages for the 
loss of her husband, who was killed in Wapping 
Tunnel. No lawyers, it seems, appeared in the 
ease. The plaintiff had arranged to accept 2001. on 
behalf of herself and five children. The judge ex- 
plained that under the Act she would have to take 
out letters of administration, and adjourned the 
case in order to enable her todo so. The claim, 
it appears, had been fully met by the company. 
he above report drew from Mr. John Aird a 
letter to the Times, in which he mentioned what 
had taken place in Parliament when the question as 
to the necessity for taking out letters of adminis- 
tration in these cases was under discussion, The 
Chancellor of the Exchequer is alleged to have ex- 
pressed himself as follows ; ‘‘The Board of Inland 





Revenue do not regard money awarded as compen- 
sation to the representatives of a deceased work- 
man under the Workmen’s Compensation Act, 
1897, as passing on death for the purposes of estate 
duty. So far as they are concerned, it will not be 
necessary that probate or letters of administration 
should be taken out where the deceased has left no 
other property.” 

From the above expression of opinion—and, 
indeed, upon due consideration of the first schedule 
to the Act, it becomes apparent that payment need 
not be made to the legal personal representative, 
and therefore letters of administration which are 
necessary for his appointment need not be taken 
out. It may be of interest, however, to consider 
whether, although letters of administration are not 
necessary, it is expedient both for employers and for 
those who are entitled to compensation that they 
should be obtained. 

Section 4 of the first schedule to the Act, dealing 
with the persons to whom payments should be 
made, reads as follows: 

‘The payment shall in case of death be made to 
the legal personal representative of the workman, 
or, if he leaves no dependents, to the person to 
whom the expenses are due; and if made to the 
legal personal representative, shall be paid by him 
to or for the benefit of the dependents or other 
person entitled thereto under this Act.” The em- 
ployer must, therefore, either (i.) pay the amount 
due to the legal personal representative, if there 
is one, in which case he is absolved from any 
further responsibility with regard to the appor- 
tionment of the fund, or (ii.) pay the amount to or 
for the benefit of the workman’s dependents. In 
case (i.) the legal personal representative will be 
constituted a trustee for the proper distribution of 
the fund ; while in case (ii.) the master may have 
imposed upon him the onerous duty of ascertaining 
who the dependents are, and in what proportion 
they are to be paid. 

Section 5 provides that : 

‘* Any question as to who is a dependent, or as to 
the amount payable to each dependent, shall, in 
default of agreement, be settled by arbitration 
under this Act.” 

The legal personal representative, therefore, or 
the employer, as the case may be, can always 
shelter himself under the decision of an arbitrator, 
who by Section 6 is empowered to direct the in- 
vestment or other application of the various sums 
for the benefit of persons entitled thereto. 

Looking upon the matter from the employers’ 
standpoint, the appointment of a legal personal re- 
presentative, and the making of his appointment 
a condition precedent to a payment of any kind, 
would undoubtedly be most satisfactory. The dis- 
bursement of a lump sum, fixed either by agree- 
ment or arbitration, would then terminate the 
matter in so far as the interests of the employer 
might be concerned. Furthermore, no man, how- 
ever closely he watched the interests of his work- 
men, can be expected to understand their private 
affairs so thoroughly as to be able to divide, with a 
wise and impartial hand, the compensation awarded 
to the members of their bereaved families. Again, 
where the dependents are infants, the employer 
could not undertake the payment to them of large 
sums of money for which they could give him no 
valid receipt, while for him to undertake the in- 
vestment of the money on his own responsibility 
would cause ceaseless worry and annoyance. In 
cases of this kind the functions of the arbitrator 
would always be called into requisition, involving 
further trouble and expense. It is hoped, 
therefore, that in the interests of the masters, 
whose apportionment of the fund amongst numerous 
relatives becomes necessary, letters of administra- 
tion may always be taken out. , 

From the workman’s point of view, the appoint- 
ment of a legal personal representative would also, 
it is submitted, be attended with good results. A 
legal personal representative is ex hypothesi the man 
who can best watch and protect the interests of the 
dependents, and who from his knowledge of the 
interests of the beneficiaries, can assuredly make 
the fairest apportionment. Moreover, in cases 
which might have to be decided by arbitration, no 
one could possibly be better qualified than the ‘‘next- 
of-kin” to furnish the arbitrator with those facts 
which would best enable him to arrive at a just and 
equitable decision with regard to the distribution 
of the fund. ee : 

_ The cost of taking out letters of administration 
is but small, the fees amounting to about 16s., 














Oct. 14, 1898.] 


ENGINEERING. 





493 














where personal application is made to the local In- 
land Revenue Officer. If the appointment of a legal 
ersonal representative had the effect of abolishing 
the necessity for arbitration, as in some cases it cer- 
tainly would, a distinct saving might be effected. 

It is submitted, therefore, that employers who 
are affected by the terms of the Workmen’s Com- 
pensation Act would be wise in urging the relatives 
of workmen killed in accidents to procure the 
appointment of a legal personal representative by 
taking out letters of administration. 








SOUTH AFRICAN COAL. 

Tue Government of South Africa being anxious 
to know exactly the relative value of the 
various kinds of coal used by the locomotive de- 
partment, ordered trials, each kind, to be made 
under precisely similar circumstances, and sufli- 
ciently extended to give reliable results. This 
work was entrusted to Mr. M. Stephens, who had 
previously been chief locomotive superintendent of 
the Cape Government Railways ; he superintended 
the trials from March 4 to June 29, 1897, after 
that date they were undertaken by Mr. T. P. Scott, 
district locomotive superintendent, East London. 

The same locomotive, driver, and stoker were 
employed throughout, and the trials were confined 
to the same section of railway, that between Queens- 
town and East London, a length of 154 miles. The 
weight of the trains varied, of course, but there was 
an evident desire to keep it near the average of 
182 tons. The coals tried were Welsh (a standard 
for comparison), Cape Colonial, Orange Free State, 
and Transvaal. The reports giving the results are 
full of information about the behaviour of the 
various kinds of coal in the firebox, and other use- 
ful particulars. The following Table gives some 











of the more valuable results : 
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Indwe (picked) 308 | 82,550] .511 | 5.65 | 207 
Cyphergat .. 1°32 | 109,800] .523 5.00 | 170.62 
Indwe (inferior) ; 154 19,350} .589 4.73 213 
Fillingham’s (Walls- 
end).. ax ea 808 25,050 | .589 5 23 138 
Fairview 924 81,460 | .596 4.93 147.83 
Moltino 5 308 27,000 -608 5.12 144.5 
Fairview (New Mine)| 308 30,150} .620 4.99 | 188 
Guba .. as * 109 15,400 -688 4.94 208 
Contats : “- 308 24,600 -406 6.21 196.5 
Dr. Smut’s .. ~ 230 43,500 -955 3.41 193.5 
South Rand Gold 
Corporation 308 24,150} .406 5.93 193 
Penshaw os és 308 25,200 484 5.58 169 
Victoria Colliery .. 3L8 33,300} .546 4.23 198 
Cape Collieries (con 
tract) 3 308 31,500} .494 4.66 207 


























The average evaporative power of the native 
coals is 5.14 lb. of water per pound of coal, there- 
fore taking the value of Welsh coal as 1, the 
average value of the native is .58. 

The following extract will show some of the 
peculiarities of the Indwe coal. ‘‘To maintain the 
full pressure, the Indwe coal must be broken 
small and fired lightly at short intervals, and the 
fire must be ‘levelled’ frequently, and handling 
the long and heavy prickers required to reach the 
front end is almost as hard work as shovelling in 
coal. In fact, two firemen are required for long 
runs with goods trains.” This coal contains little 
or no sulphur, but on the trial with the workshop 
engine 45.54 per cent. of residue was found. A 
second trial was made after all visible shale was 
removed, when the residue was reduced to 34 per 
cent. Experiments were made with the residue, 
which proved that it did not contain any com- 
bustible coal. What real coal there is in it, must 
be very good, and the greatly increased value given 
by picking would make it well worth while to go 
to that expense, especially when there is much 
haulage to be paid for. It is understood that 
picking at the pit will be tried. 

_Viljoen’s Drift coal appears to burn easily, and 
yields only 18.70 per cent. of residue. This coal 
can be kept in stock for a considerable time with- 
out deterioration. 

Orsmond coal makes steam quicker than the 
Indwe. It is more bituminous, and the residue is 

ess—37.8 per cent, It makes no clinker. This 





coal is won by adits, from three thin seams ; the 
top, not worked, 9 in. thick, the middle 5} in., 
and the lower 10$in. These seams are separated 
by beds of shale 9 in. and 123 in. thick. 

In the report on the Cyphergat coal there is the 
following paragraph : ‘‘ The Cyphergat coal makes 
hard work for the fireman, but, nevertheless, it has 
a good name, because it does not make hard clinker, 
and the dross is easily got rid of. The trouble is 
when it has been kept too long in the open, as, like 
other bituminous coals, it deteriorates rapidly by 
exposure, and Mr. Galloway classed it as highly 
‘bituminous,’ which is shown by the dense clouds 
of smoke it emits.” There are further remarks in 
this report as to the serious deterioration of the 
Colonial coals when kept in stock ; and it is recom- 
mended that they should be used fresh from the 
pit, but that Vilgoen’s Drift coal can be kept for 
six months without serious deterioration. The 
percentages of ashes were found to be 42. 

Fillingham’s Wallsend coal comes from the same 
neighbourhood as Cyphergat, but it is a semi- 
anthracite, and is considered a bad coal for keep- 
ing or transport. It is cheap to mine; the ash is 
41.94 per cent. 

Fairview coal has a bad reputation among the 
enginemen. This coalfield has a volcanic dyke 
running through it, and the coal on one side is 
nearly worked out. It is expected, however, that 
when the workings recede from the other side, the 
quality will improve. In 35% in. there are four 
seams of coal, separated by beds of shale ; the coal 
from only two seams, one of which is only 4} in. 
and the other 10} in. thick, is sold. The residue 
is 45.6 per cent. 

Moltino coal is said to make harder work for the 
firemen than Cyphergat; it is hard, and stands 
transport better than most other kinds, and makes 
no clinker. The percentage of ash was 48.16. 

Guba coal *‘ clinkered so heavily ” from the start 
that the idea of using it for locomotives need not 
be entertained at present. 

The remaining coals were reported on by Mr. 
Scott, who has made very few remarks; the 
trials previously mentioned were made by Mr. 
Stephens. With regard to Contats coal, Mr. 
Scott returns the ash as 29 per cent., and as to 
Dr. Smut’s coal, he says ‘‘The coal when put on 
the fire lay dead. Steam could not be maintained. 
A great quantity of clinker formed throughout the 
trip.” The South Rand Gold Corporation coal 
gave the highest evaporative power. There was 
occasionally thin clinker easily removed, and it is 
remarked that the result would have been better 
with a softer blast. The ash was 22.72 per cent. 
Penshaw coal worked easily without clinker, ash 
31.70 per cent. Victoria Colliery coal also worked 
easily without clinker, but was very dirty. The 
Cape collieries coal was very similar, with 36.19 
per cent. of ashes. 

These reports contain internal evidence that there 
was throughout a sincere desire to get at the truth, 
and are consequently very valuable, but they show 
plainly the uniform poor quality of the South 
African coals available for the railways. It is 
much to be regretted that samples of Natal coal 
were not tried, as there are claims that put it 
nearly on a par with English coal. The policy of 
the Cape Government is themselves to use the coal 
won in the Colony, and encourage or force other 
consumers to do the same. This it has the means 
of doing effectually, as the railways are owned and 
worked by it, and the tariffs are arranged to carry 
out its object. 

A very great change has been wrought during 
the last 14 or 15 years in the neighbourhood of 
Kimberley. English coal then cost 28/. per ton, 
and was freely burnt at that high price, which 
comes home to the imagination better when taken 
as equal to 3d. per pound. On completion of the 
railway, English coal fell to 101. and 8. per ton, 
but at the same time native coal was introduced by 
the same means at a price that prevented the use 
of English coal. At the present time good native 
coal is delivered there at about 2!. per ton, and 
English at 81., at which difference in price it will be 
seen from the above Table it would be great waste 
of money to burn English coal. 








THE FUTURE OF MERCHANT 
SHIPPING. 
THERE is a fascination about foretelling the 
future, and time and again we find even seriously 
minded people entering upon a series of assump- 





tions as to the merchant steamers of 50 or 100 
years hence. The latest such prediction is con- 
tained in a paper read before the American Asso- 
ciation for the Advancement of Science. It was 
holding its fiftieth anniversary at Boston, and 
what more natural than a 50 years’ retrospect, 
and with it a prediction for 50 years hence? 
Unfortunately, however, science has a trick of 
opening up new fields of practice, towards which 
the well-defined paths of the past do not directly 
lead, and thus a forecast of the future based on 
that past is apt to mislead. The author of the 
per, Mr. Elmer Lawrence Corthell, sets before 
imself, as his object, to enable the constructors of 
docks and harbours to anticipate the conditions of 
50 years hence. His investigations have extended 
over seven years, he has consulted many authori- 
ties, and while much in his paper may be in 
a way useful, we doubt if it merits to be called 
‘‘original research.” The one lesson enforced, 
as the author himself suggests, has been already 
applied in the case of several of our harbours. 

Having ascertained the average conditions at 
various stages in the past 50 years, the author 
has prepared curves to project the probable result 
25 and 50 years hence. He admits limitations, 
and in most cases has flattened or increased the 
gradient; but pleads the time limit for not en- 
lightening his audience as to the lines of reason- 
ing which enabled him to arrive at his results. 
Thus he evolves the conclusion that the average 
of the 20 largest steamships in 1948 will be 1000 ft. 
long, 100 ft. beam, 43 ft. depth, with a draught of 
33 ft., and with a speed of 24 knots, the tonnage being 
30,000, while the fastest speed is to be 30 knots. 
There is little use giving the corresponding figures 
for the past ; but it is obvious that as the one thing 
certain 1s the unexpected, scientific progress on pro- 
bable lines cannot be safely coemk But even the 
portents of the moment suggest different conditions. 
We have no desire to enter into similar specula- 
tions ; but the probable increase in steam pres- 
sures, and the chance of substituting direct rotary 
for reciprocating machinery must perforce make a 
difference alike in size and weight. The space for 
machinery in the ship of to-day is a determining 
factor in length as much as the speed, and thus it 
is possible that the greatest desire of the ship de- 
signer will be for a greater depth, not only because 
he would thereby secure a higher screw efliciency, 
but because his resistance for a given displacement 
would be materially reduced. The moment such 
conditions can be realised we may have a reaction 
to purely passenger steamers of moderate dimen- 
sions, great depth, with high-pressure, fast-running 
engines, and high speed. 

When the author enters upon his examination of 
the relation of sail to steam tonnage he is on firmer 
ground, although, perhaps, he would better have 
written sail against mechanically propelled ships ; 
the latter is, at least, wider and more comprehensive. 
We very much question if in 1948 there will be 
3} million tons of sailing vessels. It may be true 
that since 1891 the decrease has only been 1,700,000 
tons from 10} million tons; but this is because 
the sailing tonnage built before 1891 is still 
extant. Few sailing ships are being built in the 
world—it may be said that there are none building in 
the United Kingdom—and in-nine months we have 
only launched 15 of 2765 tons, mostly coasting 
vessels. Moreover, the steamer is finding its 
way into nearly all the trade routes hitherto 
exclusively run by sailers, so that, unless there 
is a revival, the sailing ship will soon be ex- 
tinct. The increase in mechanically propelled ship 
tonnage is certainly not over-estimated, and here it 
may not be uninteresting to quote some of the 
figures : 

















| 
[Number of Steam Average | Carrying Sea-borne 
_ | St ag Tons. | Capacity. | Cc 

| | tons million million 

| | tons tons 
1848 242 =| 74,700 310 164 26.5 
1873 | 5,148 | 4,328,193 841 27 44.5 
1881 6,399 | 6,745,193 1055 34 113.0 
1891 9,638 12,825,719 1331 49 1760 
1898 1,271 17,889, 1587 62} 201.0 
1923 14,925 32,450,000 2173 102 318.0 
1948 | 16,€85 | 45,0.0,000 2700 138 435.0 











The author has somewhat under-estimated either 
the carrying capacity or over-estimated the sea- 
borne commerce, and the former is more probable 
than the latter, for the population is increasing 
so rapidly, civilisation and its needs extending in 
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every direction, with the cheapening of production 
and of transport will undoubtedly increase the 
volume in the future at a much greater ratio than in 
the past. This over-sea commerce in the past 50 
years has increased 175 million tons, and the future 
50 years is to grow only 234 million tons, which is 
certainly not an over-estimate. The tendency will 
certainly not be towards increased speed for cargo 
carrying. As the passenger traflic is separated from 
freight, the ships for the former will increase in 
speed at the expense of the latter ; for it matters 
little whether our floating supplies are a fortnight 
or three weeks afloat, so that at the very least the 
carrying capacity curve should have the same gra- 
dient as the over-sea commerce. Again, the steam 
tonnage seems to increase at a very much greater 
ratio than the carrying capacity. The former is to 
increase three timesand the other is only to double. 
In like manner the average size of vessel is bound 
to increase more than suggested, as the freight 
carriers are increasing enormously in size. Sunder- 
land seems to have been the author’s guide in this 
matter. Belfast would have told him a very dif- 
ferent tale, for there the average is 8000 tons, 
while there are 109 vessels of over 4000 tons and 
52 over 6000 tons. 

The moral of the story seems all right, although 
we can scarcely accept all the figures as reason- 
ably accurate assumptions. The author urges that 
all indications point to deeper ships, otherwise 
‘*the limit is in sight to the carrying power and the 
economics of commerce.” Here, again, he has gone 
a bit too far. The real reason for greater depth is, 
as we have pointed out, for more economical speeds 
for fast steamers. It has been urged that the addi- 
tion of a few feet to the draught of some of our 
Atlantic liners would add a mile per hour to the 
speed ; but with freight carriers there is not the same 
necessity for depth unless length be increased, and 
there must be a limit where efficiency decreases. 
Only in regular trades can 12,000 to 18,000-ton car- 
riers be employed, as otherwise there is a chance of 
a ship having to wait a considerable time for cargo. 
This has been experienced on the Pisagua range 
with sailing ships. But in any case deeper harbours 
are wanted, and graving docks of 800 ft. to 1000 ft. 
in length, especially as they can be used for 
two ships with intermediate gates*. The need for 
deeper harbours cannot be too strongly enforced, 
and for this, if for no other, Mr. Corthell’s paper 
is welcome. He pleads for 35 ft. in the entrance 
channels, 32 ft. in river channels, and 31 ft. 
in harbours, which would be very satisfactory, and 
he commends the project for making the depth 
of the Suez Canal 30 ft. The Amsterdam Canal, 
opened with only 23 ft., and is deepened 
to 30 ft. The new Kaiser Wilhelm Canal has 
nearly 30 ft. Liverpool has now an entrance 
channel of practically over 30 ft. at low tide—27 ft. 
to 57 ft.—and is making a 1000-ft. graving dock. 
Southampton has 30 ft. at low tide. New York 
will have, by the present plans, 35 ft. at low tide. 
Boston will have 30 ft. low tide, Philadelphia the 
same. New Orleans, in the plans for an enlarged 
channel-way, will propose to the United States 
Government a minimum depth on the sea-bar of 
35 ft., and at least 32 ft. in the South-West Pass 
and Mississippi River. Galveston, by the present 
plans now being carried out, will have 30 ft. 
Hamburg will, in the near future, have a deep 
channel-way in the sea adequate for the largest 
vessels. Antwerp has a sea entrance 30 ft. deep, a 
river depth of 31 ft. at high water, and a projected 
depth of port area of 32$ ft. Other ports might 
be mentioned where deeper channels are in progress 
of construction or are projected. So that it is 
clear that harbour engineers dre disposed now to 
meet the marine constructor’s immediate require- 
ments ; but there is no harm in keeping the point 
in evidence. 





THE PURIFICATION OF DRINKING 
WATER. 
By Henry E. P. Corrrent, Assoc. M.1.C.E. 
(Continued from page 256.) 

Auto-Purification.—Nature has provided means 
which produce the effect aimed at by the most 
elaborate methods devised by man, for the efficient 
filtration of drinking water, that is, for the elimina- 
tion of putrescent matter, and of germs and spores 
which do not belong naturally to water. It is only 
within the last ten years that bacteriology has 


advanced the short distance necessary to recognise 
the existence of organisms present under normal 
conditions in all surface water, which have received 
the distinctive appellation of water bacteria. These, 
as far as animals and man are concerned, are wholly 
innocuous, as they cannot live in their alimentary 
canals; but probably, when present in excessive 
numbers, they produce through their dead bodies, 
an effect akin to cholerine when introduced into the 
human stomach ; but this is their only drawback, 
apart from the sentimental one of taking a host of 
living organisms into the system, which our senses 
cannot perceive except with the help of high magni- 
fying powers and other artificial means. This is a 
case exactly parallelled by the air we breathe, which 
is also filled with hosts of micro-organisms, some 
being specifically air bacteria, and consequently 
innocuous when introduced into the lungs, and 
others, intruders from various sources whose effect 
may not be so harmless. The water bacteria 
consume all substances which may intrude into the 
water they inhabit which are eatable, whether they 
be dead substance or live ones, i.e., particles of 
putrefying matter and their attendant bacteria of 
putrefaction ; also the germs and spores of other 
bacteria which may accidentally come in their way ; 
and finally, when other food is scarce, they turn 
cannibals and consume each other. Water under 
normal conditions is also inhabited more or 
less by algze of various species and water weed, 
some of which aid in the work of eliminating 
deleterious matter by consuming it, but these 
algee and water weeds assist in the process of 
auto-purification by forming the chief habitat of 
the water bacteria. These minute organisms collect 
and attach themselves to any floating or submerged 
substances contained in the water, for the sake of 
protection, and to obtain the vantage which a com- 
paratively fixed position affords them in the midst 
of the currents pervading their liquid environment, 
for coming in contact with an increased number of 
the consumable particles that it may contain. If 
the volume of the water in which these colonies of 
bacteria are immersed is limited and not renew- 
able, then after a time the increase in their numbers 
reaches a limit beyond which lack of food prohibits 
all addition. Then a curious phenomenon begins 
to assert itself to further diminish their numbers. 
The dead bodies of the myriads of deceased genera- 
tions which preceded them exert a toxic effect on 
the living. Just the same effect takes place, only 
in a more unmistakeable and violent form, that is 
taking place to a limited extent in the great centres 
of human population, where the graveyards and 
cemeteries of their ancestors hem in the area 
occupied by the living, and which is certain to take 
place to an ever-increasing extent until cremation is 
universally adopted in self-defence. Epidemics 
and diseases of all kinds emanating from the accu- 
mulation of the bodies of the dead in the vicinity 
of the living attack the latter, and render them 
weakly and unhealthy, less capable of reproduction, 
and more liable to premature decease. As the 
bodies of dead bacteria are mostly mixed up with the 
living, and are more or less in immediate contact 
with them, the toxic effect of the dead upon the 
living is powerful and direct; very quickly the 
living are exterminated under its inffuence, and the 
water is thus reduced to comparative sterilisation. 
To this natural process of purifaction the term 
‘‘septic” has been applied in connection with the new 
method of sewage treatment, which bids fair to 
supersede all the costly and unsatisfactory pro- 
cesses devised by man. The process of auto- 
purification which nature provides, in the case of 
water which is used for drinking purposes, falls far 
short of the septic stages, for the simple *reason 
that water used for potable purposes is never kept 
stagnant in limited volume long enough to reach 
such a condition. Auto-purification is therefore the 
more correct term as applied to drinking water. 
The way in which this natural process is applied, 
under the circumstances of water purification 
almost universally adopted in Great Britain and 
in Germany, i.e., by the ordinary sand-filter, is 
worth describing, as it is an example of the 
way in which beneficial results are obtained or 
drifted into, in despite of all the elaborate con- 
trivances which preceded them designed for en- 
tirely different ends. Paradoxical as it may seem, 
sand filters in themselves, however perfect the 
materials of which they are composed may be, are 
never, even at first starting, bacteriologically effi- 
cient, i.e., they do not prevent all bacterial germs 


fatal still from the point of view of efficiency, if not 
kept clean, as far as their-surface is concerned, 
they quickly become regular breeding grounds for 
bacteria, and their effluent contains more organisms 
than the original water which is submitted to filtra- 
tion. Theonly safeguard, from a bacterial point of 
view, which makes their action fairly satisfactory, is 
the reproduction of an approximation to the con- 
ditions precedent to the development of the natural 
process of auto-purification. That is the pro- 
duction of an abundant crop of algae and water 
weeds, of the species adapted to life under the 
conditions of a constant downward current in the 
water theyinhabit, andthe multiplication of colonies 
of water bacteria in connection therewith which 
shall afford a sufficiency of mouths to consume the 
putrescent matter and pathogenic germs which may 
be present in the unfiltered water. The form 
which the conditions for auto-purifications take in 
an ordinary sand filter, is the appearance of a growth 
of feather and silk weed, the former of a filmy and 
delicate structure which is almost devoid of fibre, 
the latter of a comparatively tough and resisting 
nature, upon the upper surface of the sand-bed and 
upon the filter walls. Both these growths look 
decidedly dirty and smell like marsh weed, but 
they are essential elements of bacterially efficient 
filtration, as they furnish the local habitation 
for innumerable families of water bacteria which 
intercept and consume undesirable extraneous 
matter in the water. These growths do not take 
much over 24 hours to appear in sufficient numbers, 
as the water of streams and lakes generally contain 
an abundance of the spores of these weeds. The 
pressure of the downward current, produced by 
the passage of water through the filter, forces 
these weeds which under ordinary conditions 
grow and spread upward, to grow and spread 
laterally along the surface of the sand, that is, to 
form a vegetable film whose meshes intertwine and 
cover the whole of the filter bed. The colonies of 
water bacteria collect on the surface of this film, in 
and around its meshes. The water passing by the 
film at a constant rate in the process of filtration, 
brings a continuous supply of consumable material 
past their locations, the bacteria increase in 
numbers, myriads are succeeded by new myriads, 
both the vegetable film and its bacterial inhabitants 
increase and die off; the older portions being the first 
to die, the film thickens, the meshes get choked up 
by the dead bodies of its former inhabitants, so that 
the rate of filtration under uniform head rapidly 
diminishes ; and finally, unless the film is accident- 
ally ruptured, must cease altogether. The process 
of auto-purification under the adverse conditions 
brought about by its own growth and development 
can no longer go on; the filter has to be thrown 
out of work, oras it is styled, cleaned ; that is, the 
gelatinous film with its vegetable basis has to be par- 
tially dried, and then removed by stripping. This 
operation entails the removal of a certain proportion 
of the finest sand from the filter surface, its sub- 
sequent recovery by the process of hand-washing, 
and its periodical replacement to keep the thicknes, 
of the fine filtering material comparatively constant. 
The cleaning of the filter entails loss of time 
amounting toa very high percentage of the working 
life of a filter: under the most favourable conditions 
to over 7 per cent., and in exceptional cases occurring 
in the spring and autumn (March and September), 
due to the excess of germs and spores present in 
the water at those periods, to as much as 30 per 
cent. of the life of the filter. Without the presence 
of the surface film above described, whose limits 
of efficiency vary between 4 in. and } in., no 
sand filter would possess any bacterial efficiency ; 
that is, bacterial spores and germs can pass with com- 
parative freedom and certainty through beds of the 
finest grained sand, and be present in alarming num- 
bers in the effluent. With the filmin fair working 
arder, the chances of their doing so are enormously 
decreased. Water containing bacteria over 100 to 
the cubic centimetre up to 10,000, or “‘pure water 
and ‘‘average water,” on Dr. Miquel’s scale, can be 
converted by passage through the meshes of such a 
film’ into ‘‘excessively pure water” and “very 
pure water,” with a reasonable degree of certainty, 
to which fact the majority of our town supplies owe 
their high standard of purity. But when the film 
is not in fair working order, that is, when its thick- 
ness does not lie between the limits mentioned 
above, or when it is imperfect or ruptured through 
any local circumstances, then the effluent is subject 
to any degree of contamination which the unfiltered 








and spores from passing through them; and more 


fluid may itself possess. Any improvement to be 






























































































Oct. 14, 1898. ] 


ENGINEERING. 





495 














looked for in the filtration of water by the best 
practical methods, as adopted by our own water 
companies, and their most advanced continental 
compeers, must lie in the direction of maintaining, 
or rapidly reproducing, the film in fair working 
order, with its colonies of B. Ramosus and B. Sub- 
tilis, and other allied species of water bacteria, 
which arrest and consume the putrescent matter 
and undesirable germs the unfiltered water may 
chance to contain. 

The natural process of auto-purification can and 
does give us very pure and pure water ; it may 
even give us water equal in purity from the 
bacteriological point of view to that drawn from 
wells of great depth, or obtained from certain 
choice springs ; but it will never give us water 
absolutely devoid of micro-organisms. Now, as has 
been previously pointed out, some of the most 
fruitful sources of contamination arise in the distri- 
bution and storage of drinking water, after it has 
left the works of the company supplying it. Here 
bacterial contamination may occur in increasing 
proportions from two causes, first, the development 
under suitable conditions of the residuum of germs 
and spores which have struggled through the film 
and the sand beds ; or, second, the additional supply 
derived from contact with the atmosphere, and 
especially with the dust in suspension therein, 
which is often surcharged with such organisms. 
The development of the germs derived from both 
these sources depends chiefly on the conditions of 
light and heat, to which the distributed water 
is subjected before it is consumed. And these 
conditions are generally unfavourable in the Paris 
water supply, as pointed out by Dr. Miguel, the 
temperature of the water being habitually too 
high, and the tanks too exposed to the light 
and dust of the atmosphere. On the contrary, 
in our great cities the supply tanks in the 
majority of fairly-built houses are protected from 
both light and dust, while the hot-water supply 
alone is subjected to undue increase of tempera- 
ture by connection or proximity to the kitchen 
fire; but this is not used for drinking purposes 
under ordinary conditions, or if it is, the previous 
boiling to which it has been subjected will have 
compensated this drawback by sterilising its 
bacterial contents. Two sources of contamination 
to which defective distribution may subject the 
water intended for potable purposes, remain yet to 
be alluded to. The first, which is unfortunately 
far too prevalent in practice, even in London, is 
that due to the transference of germs and spores, as 
well as developed bacteria, from the unfiltered 
water which is periodically passed through certain 
distributing mains for sluicing and watering pur- 
poses, at certain times of the day, instead of filtered 
water. When the’ unfiltered water is withdrawn or 
expelled, some of these undesirable inhabitants are 
unavoidably left behind clinging to the sides of the 
conduits, and are mixed with and distributed with 
the inflowing filtered water. The other source, 
which is luckily only accidental, is due to the infil- 
tration of contaminated subsoil water into the 
mains and conduits when a leak or breakage 
occurs. This mischief is, asa rule, quickly repaired, 
as it entails serious loss on the distributing com- 
pany ; but still the risk as an accident should not be 
eft out of account in estimating the causes of water 
pollution. It is reasonable, however, to hold to the 
— rather than strictly scientific view, that the 
ower the percentage of bacteria ina given water the 
better the chance of the water being fit to drink, 
and the less the risk of its containing any patho- 
genic matter or organisms. Hence the impera- 
tiveness of exacting at least the Koch standard for 
all water distributed for drinking purposes by the 
water companies, and theoretically insisting upon 
the desirability of the ideal which sterilised water 
alone can possess : the absence of all micro-organisms 
therefrom, whether they be innocuous or not, lest 
among the crowd of the former a sprinkling of the 
latter may pass unnoticed. 


(To be continued.) 





NOTES. 
Tue Instrrure or Marine ENcINErERs. 

Tue Institute of Marine Engineers, which fills a 
very useful position in the world of technical socie- 
ties, has this week commenced its tenth session, a 
business meeting having been held on Monday, 
when Mr. James Adamson, the hon. secretary, read a 
Most suggestive paper on ‘‘ The Marine Engineer,” 
while on Wednesday an influentially attended 





dinner was held in the King’s Hall at the Holborn 
Restaurant. The Institute has been fortunate in 
securing, as successor to Lord Kelvin, Sir Wil- 
liam White, Sir John Durston, and others, in 
the Presidency, Mr. John Inglis, LL.D., who, 
as Sir William White said at the dinner, com- 
bines rare experience as an engineer with that of 
a shipbuilder, and has as rich a knowledge 
of theory as of practice. The speeches at the 
dinner were full of testimony as to the incalculable 
advantage of the Institute which aims at bringing 
within the influence of practical discussion sea-going 
engineers as well as, perhaps more than, construc- 
tive engineers ; and thus the location of the Insti- 
tute at Stratford is to be commended, as it is 
in the vicinity of the London Docks; there are 
also branches at Cardiff, Southampton, and other 
ports at home and in the colonies. Apart alto- 
gether from the social advantages, there is great 
gain in the interchange of views on the problems 
of running modern marine machinery, for in these 
days of low freight the dividend on a ship’s 
capital is often made by the engineer’s experience 
and watchfulness. The Institute, as the medium 
of the dissemination or interchange of such ex- 
perience, therefore, deserves well of the ship- 
owner, and of all interested in furthering British 
mercantile supremacy. Classes, too, are orga- 
nised, and as an indication of the work of 
the ensuing session, the subjects of some of the 
papers to be read and discussed may be given: 
Coal and Combustion; Heat Transmission and 
Formation of Steam; Distribution of Heat and 
Expansion of Steam; Placing Engines in position 
on Shipboard; Boiler Construction, including a 
Survey on an Old Boiler; Slide Valves and Valve 
Setting, including Indicator Diagrams; Pumps 
and Condensers; Incrustation and Corrosion ; 
The Barometer, Thermometer, and Salinometer ; 
and Casualties at Sea, and Methods of Repair. 
It may be added that although only in its tenth 
year the membership of the Institute now exceeds 
1000, and on its vitality and utility Mr. Adam- 
son is to be felicitated, for he has been the chief 
organiser. 


Tue MERCANTILE MARINE OF FRANCE. 


According to a writer in a recent issue of Le 
Yacht, the French mercantile marine has fallen into 
a very unsatisfactory condition. Thus whilst the 
tonnage of British merchant ships increased 53 per 
cent. during the decade 1886-96, and that of Germany 
increased 107 per cent. in the same time, that of 
France has actually diminished. The decrease, it 
is true, is only 1 per cent. or so, but in view of the 
fact that every other European nation shows an 
augmentation in merchant tonnage, the situation 
seems to demand examination, in order to ascertain 
the reasons which have led to France proving an 
unenviable exception. Even nations such as Spain 
and Italy have shown greater activity in this matter 
than France. The former, during the decade in ques- 
tion, increased her merchant tonnage 3U per cent., 
and the latter by 68 percent. The French flag, ac- 
cording to Le Yacht, has almost disappeared from 
the Far East and from the Pacific, and this in spite 
of heavy bounties granted by the Government to 
encourage French shipping. Several causes have 
been proposed to account for this stagnation. 
Amongst others it is asserted that the treaties with 
England by which equality of treatment is secured 
to ships of either nation using the harbours or docks 
belonging toeither State, acts prejudicially toFrench 
interests. Thus, in France all docks and harbours 
are owned and operated by the State, whereas this 
is the exception in England, where private ownership 
is more usual. The private docks, according to Le 
Yacht, are not bound by the treaties in question, and 
accordingly can and do favour their own boats. The 
great difficulty which French shipowners experi- 
ence, is, it appears, to get outward freights, and it 
is asserted that being unequally treated at private- 
owned docks in England, the French ships are 
unable to obtain these freights from English ports. 
The principal reason adduced, however, for the 
diminution of the French mercantile marine, is, 
however, said to be the excessive cost of cargo 
boats built in French yards. The price is said to be 
35 per cent., 40 per cent., 80 per cent., and even in 
certain cases 100 per cent. more than for equivalent 
boats built in England. To secure the heavy 
bounties granted by the Government, the ships must 
be built in.France and the increased capital expen- 
diture thus necessitated more than offsets the ad- 
vantage to be derived from the bounties. The 





reason given for the heavy cost of shipbuilding in 
France is that the yards there have been laid out 
exclusively for naval work, and the same care in 
design and workmanship demanded for this class of 
vessel is given to small tramp steamers of 2000 to 
3000 tons displacement. 


Municipal ENGINEERING at University COLLEGE. 

The Chadwick Chair of Municipal Engineering 
was inaugurated at University College, London, on 
Thursday, and every one will wish for it a success 
and influence corresponding with the beneficent 
results which followed upon the labours of the 
founder, Sir Edwin Chadwick, who was Sir Robert 
Rawlinson’s coadjutor in effecting so many reforms 
in sanitary laws and practice. There is no need to 
recall Sir Edwin’s labours, which terminated with 
his death eight years ago at the age of 90; as 
member or secretary of successive commissions from 
1832, he was recognised as one of the pioneers of 
sanitary science, and no more fitting memorial could 
be conceived. His son, Mr. Osbert Chadwick, 
C.M.G., the Chairman of the Chadwick Trust, 
who has been induced by his co-trustees to take a 
direct supervision of the work at University Col- 
lege, inaugurated the course, when the Dean of the 
Faculty of Science, Professor Hudson Beare, pre- 
sided. It was explained that the will of Sir Edwin 
Chadwick provided, inter alia, for the award- 
ing every five years a shield or medal valued at 
1001. for the local authority which excelled in its 
separate system of drainage ; a similar medal for a 
naval or military officer for promoting the health of 
the men; and a like educational prize, with other 
lectureships, &c., for the promotion of sani 
science ; but the trustees have wisely decided that 
the allotting of these medals, &c., would not only 
be difficult but probably useless, since munici- 
palities and the others specially mentioned are 
now fully alive to the value of sanitation, and they 
(the trustees) have decided, in the meantime, to 
adopt only the clearly defined course of instituting 
a chair in such a popular institution as Univer- 
sity College. Here there is a chance of direct 
profit resulting if the classes are wisely directed, as 
seems probable. In the first place, there will be 
rovided a sum of 7001. per annum for a chair of 

unicipal Engineering, and a lectureship of Munici- 
pal Hygiene. The former course will comprise a 
series of lectures by Mr. Reginald Middleton on 
water works, sewerage works, &c.; and, strong in the 
view that the student should have some opportunity 
of directly applying the academic teaching, the 
trustees have arranged for a drawing-office, analogous 
to that of a civil engineer, where detail drawings of 
simple engineering works of a municipal character 
will be made and estimates prepared. Mr. Ormsby, 
formerly of the Battersea Polytechnic, will assist Mr. 
Chadwick in this work. The lectures on Municipal 
Hygiene will be given by Professor W. H. Corfield, 
and will afford to the engineering student that infor- 
mation which is within the province of the allied 
profession. In addition to the lectures the Chad- 
wick Laboratory, for which 1000/. has been pro- 
vided, will be open to students for the —— of 
making practical experiments and for the purpose 
of acquiring knowledge of the method of making 
analyses of air, water, gas, and other branches of 
practical chemistry ; there will be specially valuable 
should they find themselves in positions, perhaps 
in some out-of-the-way corner of the globe, where 
the power of making a rudimentary analysis— 
say, of water—may be of great service to him. 
The main point, however, is that the student should 
be able to understand and appreciate the indications 
of an analysis when it has been made by an 
expert. The Chadwick trustees, feeling strongly 
that practical experience must crown and com- 
plete scholastic instruction, have constituted the 
Chadwick Scholarship in municipal engineering. 
A sum of 1001. will be granted to the most 
successful student, under conditions set forth in 
the calendar of the college. This sum is not to 
be considered as a free gift to the students, 
It is to be expended in such manner as the 
trustees think best, in each individual case, with 
a view of enabling the recipient to obtain prac- 
tical work. For example, it may be paid as an 
honorarium to a practising engineer for accepting 
the student as a pupil ; or it may be applied to the 
maintenance of the student, should he get a posi- 
tion as improver, at some small salary. 





Russian Locomotive Buiipine.—A first locomotive has 
been turned out at locomotive works recently erected and 
equipped by American engineers at Sormova, 
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THE LATE MR. JOHN GJERS. 


Ir is only the other day that we heard of the death 
of one of the principal founders of West Hartlepool, 
and this week the regretable news comes of the demise 
of Mr. John Gjers, who, by his energy and inventive 
ingenuity, —_ very fitly be classed as one of the 
makers of Middlesbrough, whose public life, too, he 
nurtured in its earlier years, by his services as a 
magistrate, a member of the School Board, and in 
other public capacities. He was one of the many active 
men who, impressed by the great potentialities dis- 
played at the 1851 Exhibition, remained in England 
to help and profit in the growth of industries there 
foreshadowed. Gjers, born in 1830, in Gothenburg, 
had, until he was 18 years of age, studied at the 
Lloyd School, and was subsequently, for about three 
years, associated with the manufacture of cotton- 
spinning machinery; so that it was but natural that, 
as a young man, he should gravitate to Manchester, 
and there his neatness as a draughtsman, and his 
natural and acquired aptitude for mechanical work, 
soon found him employment. Photography had not 
then been developed as an art, and more attention 
was devoted to the making of finished and artistic 
drawings than is the case now. Gjers’ work was espe- 
cially prized, and some of his drawings are still extant. 

In 1854, when 24 years of age, he went to Middles- 
brough, then in its infancy, and he was engaged in the 
building of the original Ormesby blast-furnaces, These 
were built on wet, swampy ground, and with founda- 
tions supported on piles. Yet they marked a big step 
forward as regards size, and this, it will be remem- 
bered, proved so valuable an element in connection with 
economical working, that nearly all furnaces were re- 
constructed on these lines in later years. In 1851 the 
first furnace in the Cleveland district was built at 
Messrs. Bolckow, Vaughan, and Co.’s, and it was 42 ft. 
high, with a bosh 15 ft. in diameter, and a capacity of 
4566 cubic feet. The furnaces of 1854 were 55 ft. high, 
with a capacity of 7175 cubic feet. Later Mr. Gjers 
was engaged with Mr. Henry Cochrane in the erec- 


tion of a pipe foundry, which was then the largest in | 77, 


the kingdom, having an output of 600 tons per week. 
In 1855 he took over the management of the Ormesby 
Works, and it was as engineer to Messrs. Hopkins, 
Gilkes, and Co. and to Messrs. Lloyd and Co., that he 
made those improvements which entitles him to a pro- 
minent place in the history of the Cleveland iron trade. 
Thirty-two years ago we published some details of 
these improvements (see ENGINEERING, vol. ii., pages 
400 and 504), and we need only say here that many of 
his designs for blast-furnace plant, such as his type of 
vertical blowing engines, his pneumatic hoists, his 
mode of coustructing blast heating stoves, his arrange- 
ment of bell and hopper for the tops of blast-furnaces, 
and his method of utilising waste gases, became estab- 
lished features in Cleveland practice. 

Another outstanding invention was his soaking pit, 
which he patented about 1881. This was a simple 
matter, but it was founded on a keen appreciation of 
scientific fact. Before the invention steel ingots were 
allowed to cool after being cast, and then, before 
being rolled, they were placed in a reheating furnace 
for several hours to be raised to the requisite tempera- 
ture. This was done at considerable cost in fuel and 
plant. Mr. Gjers saw that the ingots contained 
ample heat for their rolling, if it could only be econo- 
mised, and diffused evenly through the mass. When 
the exterior was almost black the centre was still 
fluid, and the latent heat of fusion it contained was 
sufficient to bring the entire ingot to the temperature of 
rolling. He therefore devised several forms of boxes 
and pits in which ingots could be placed immediately 
they were stripped from the mould. These pits, 
called soaking pits, are bad conductors of heat, and 
keep the skin of the ingots hot until the centre be- 
comes solid. When in constant use such pits get 
glowing hot, and resemble furnaces, except that no 
fuel is consumed in connection with them, unless 
it be in heating them when they are first set to work. 
They are widely used and have effected a considerable 
economy in a steel works, 

Mr. Gjers also patented a system for granulating blast- 
furnace slag, a process wlich has found more favour 
on the Continent than here, and particularly in Ger- 
many, where by soaking and pulverising the slag they 
have been able to produce brick of stone colour, of 
higher strength than ordinary burnt brick. In 1868 
he invented a new process for manufacturing steel 
rails, but its cost was against its adoption. In the 
same year he was engaged in the erection of two 
blast-furnaces for the West Yorkshire Iron Company, 
having previously erected furnaces at Ardsley Junc- 
tion, and also taken in hand the remodelling of Winger- 
worth Iron Works and Clay Cross Iron Works in 
ee and also the construction of Frodingham 
Iron Works. 

After severing his connection with Messrs. Hopkins, 
Gilkes, and Co. and Messrs. Lloyd and Co. about 
1870—when he was the recipient of a testimonial pre- 
wented by the head of the firm, Mr. W. R. I. Hop- 


kins—Mr. Gjers founded the firm of Gjers, Mills, and 
Co., by whom the Ayresome Iron Works were erected, 
and of this firm he was the principal partner up to 
the date of his death. He was one of ;the founders 
of the Iron and Steel Institute, and in 1894 he was 
awarded the Bessemer Gold Medal in recognition of 
his great services to the iron and steel trades. In 
1871 he read before the Institute a paper entitled 
‘** A Description of the Ayresome Iron Works, Mid- 
dlesbrough,” * in which he dealt with the gradual in- 
crease of size of Cleveland blast-furnaces, and some of 
the results of his experience have also been recorded 
in communications to the Cleveland Institution of 
Engineers. 

More recently he was connected with the Darlington 
Steel and Iron Company. But of late years,”owing to 


to younger hands, alike as an ironmaster and as a 
citizen; but he never ceased in those acts of kindness 
and charity which, as much as his industry and talents, 
made him an exemplar to the people of the Cleveland 
district. 





ROYAL ENGINEERS. 
To THE Eprror oF ENGINEERING. 

S1r,—I must confess, with other of your correspondents, 
that there is some difficulty in reconciling ‘‘ Royal Engi- 
neer Officer’s” statements. i 

At the outset he decried the undivided system which 
exists in the corps, and referred to the example set by 
other Powers whose engineer services had been put in 
order long ago. Hailing his initial letter as a desire to 
discuss what might be done to improve matters, I, 
amongst others, endeavoured to show up existing evils by 
practical examples. He made a ferious charge against 
the existing authorities of fathering protégés on the corps. 
I challenged his statement. He laid blame on the War 
Office, and exonerated the officers of his corps. I definitely 
pointed to the last Inspector-General of Fortifications as 
responsible for the continuance of the present state of 
affairs. He regretted the possibility of engineer officers, 
with no military experience whatever, assuming command 
of troops. I pointed to a lamentable instance. As he 
had referred to the example of other Powers, I instanced 
the organisation of the leading military Power in Europe. 
e backed out, and stated, as regards the organisation 
of engineers, ‘‘ our Continental neighbours have found no 
satisfactory solution.” Wishing to further assist, I 
briefly reviewed the history of the corps, and the 
attempts to reorganise it. Although he unsparingly 
descri the existing system as a swindle to the tax- 


me to read his letters and the history of the corps. I 
have read his letters, and found them somewhat in- 
volved. In reviewing the history of the corps, I relied 
on that a by Major-General Whithworth Par- 
tor, R.E., which is admittedly the best. I invite 
** Royal Engineer Officer” to refute my statement, as his 
P.S. cannot —?— satisfactory to your readers. I referred 
pote oh Charles Pasley, and not ‘‘ Pasby,” as erroneously 
printed. 

I have stated that the corps is a failure from a military 
point of view, and that this is due to the systematic 
shirking of military duties on part of its officers. Any 
officer who cherishes its reputation, and is above the 
petty ideas of ‘‘impecunious aspirants to a military 
career,” will do well to carefully weigh its shortcomings, 
and not blind himself against the criticisms of others. 

After the suggestion of ‘* Royal Engineer Officer ” that 
the officers of the Indian Reserve should not rank above 
captain, I am afraid he cannot be seriously considered in 
the light of a military reformer. As regards his technical 
advisers, who are they going to advise and on what 
matters? Are they to be of the style of those officers in 
the Board of Trade, who do not know how the lubricator 
of a big end is trimmed, who issue regulations for electric 
lightning which have to be revised by experts; Local 
Government Board inspectors, before whom architects 
consider it waste of time to place architectural plans ; 
Ordnance Survey officers, whose township maps are often 
30 years behind date; Admiralty architects, whose 
plans have to be discarded ; Army Works officers, who 
employ architects to prepare plans for their signature ; 
Indian Public Works officers, of the type described by 
Sir Guilford Molesworth? If this is the style of relia- 
bility and ability he would perpetuate, the sooner it is 
banished from the Army List the better, for I am certain 
it would never be missed. I referred to certain preserves 
which would be the better were they less the military 
officer. Another has been brought to my notice, the 
Army Works Department. Its regulations are instruc- 
tive ; those for the preparation of drawings especially so. 
Three stages are recognised in this: 

1, The preliminary sketches (usually in pencil). 

2. The contract drawings in pencil. 

3. The completed contract drawings. 

As a rule: 

Number (1) would be oem by the division or other 
officer. (See paragraph 113.) 

ee (hand (3) byadraughtsman. (See paragraph 


_ “Paragraph 113.—Officers will in all cases, when prac- 
ticable prepare the designs for new works or for altera- 
tions or additions to existing works, and it will form part 
of the duty of the junior officers to prepare the designs 
for services —— forward in the annual estimates. 

** Paragra .— Assistant surveyors and draughtsmen 
when co ay ey in the preparation of designs are only 
responsible for accuracy and correctness. ‘The responsi- 





failing health, he had to relinquish much of his work | 4: 


payer, he does not appreciate its showing up, and invites “ 


bility for designs rests in the first instance on the division 
officer, and finally on the sub-district commanding Royal 
Engineer.” ers oe: 

Iam informed that number (1), if it is ever attempted, 
consists of a rough sketch on a piece of notepaper, such 
as a country gentleman would give when conducting 
building operations on his estate. Numbers (2) and (3), 
which require the real knowledge, are prepared by the sur- 
veyor, or by a temporary draughtsman, in case of a stress 
of work. In either case the officer, who is incapable of 
preparing (2) and (3), passes off the work ashis own. He 
never writes a specification or prepares an estimate, as 
he is incapable of doing so. How would he after the 
meagre instruction instanced by ‘‘ Trovado ”? 

Mr. Secretary Herbert described a similar state 40 years 
ago. 

As a whole, these regulations are illustrative of the 
corps;.32 paragraphs deal with War and 1194 with Peace, 
re we to assume that the ‘‘ Royal Engineer Officer” is 
a compound of z;th soldier, and #$ths of something else 
we so strongly object to as useless ? 

As I have before stated, 80,0002. a year is wasted on 
this style of thing; it is lamentable, considering how 

dly money is wanted to perfect the Artillery. 

Will nothing short of a national ayer an end 
to this lasting swindle on the already overtax weet 

UREKA, 


To THE Eprror OF ENGINEERING. 

Srr,—It was not my intention to add anything to what 
I have already written on the above subject, but as your 
correspondent, ‘‘ Royal Engineer Officer,” in his letter of 
the 30th ult., challenges me to prove that the schemes 
which he rg forward for the militarisation of the 
Indian Public Works Department, will not benefit the 
taxpayer, the Army, or the civil members{who com 
80 per cent. of the Department, a brief reply from me 
seems called for. 

As ‘‘Royal Engineer Officer” has brought forward 
certain proposals, it rests with him to prove that they 
will benefit either the taxpayer, the Army, or the civil 
members of the Department which he proposes to re- 
fe) ise, and this he has po wragy fine ae to do. 

he circular of Mr. Secretary Herbert, quoted by 
‘* Eureka” in his letter of the 30th ult., is typical of the 
views held at the present time by those representing the 
taxpayers’ interests, on the engineering capacities of men 
who are trying to be soldiers as well as civil enginecrs, 
The opinion of the army authorities on the military 
capacities of those who are trying to sit on two stools at 
the same time is well known. If ‘Royal Engineer 
Officer” will turn to vol. lvii., page 625 of ENGINEERING, 
he will read the opinion of one of his own corps on the 
subject, and he himself admits that such men would only 
tted to act ‘‘assubalterns and captains, as they would 
not get the military axpenanee to fit them for field rank.” 
If ‘‘ Royal Engineer Officer” will read the definition of a 
civil engineer, given in the Charter of the Institution of 
Civil Engineers, and in vol. xcviii., 207 of the 
Minutes of Proceedings of that Institution, he will find 
that members of the military profession, ‘.¢., officers of 
the regular Army, who are Viable for active service 
beyond the frontier, are not recognised as civil engineers, 
nor admitted to corporate membership of the Institution, 
which is intended only for bond fide members of the 
civil engineering profession, who may, however, be also 
members of the auxiliary forces, and as such only liable 
for active service within the frontier. ‘ 

The reason for this distinction is, I think, obvious, 
and if the civil engineers of the Indian Public Works 
Department accept commissions in the regular Army, 
they must expect to cut themselves adrift from their 
‘* Alma Mater.” : 

‘* Royal Engineer Officer’s” proposa), that the civil engi- 
neers of the Indian Public Works Department, should 
officer native regiments, is tantamount to a proposal that 
they should receive commissions in the regular Army, 
for it is not likely that the Army authorities would 
ee to native regiments being officered by members of 
the auxiliary forces. If it be true, as I understand from 
“Royal Engineer Officer’s” letter of the 30th ult., that 
civilians in India are doing soldiers’ work, while so 
many soldiers in that country are doing .civilians’ work, 
there is, indeed, need for reform. 

Yours faithfully, 
Crviz ENGINEER, LATE INDIAN PUBLIC 
Works DEPARTMENT. 








THE EFFECT OF THE DROUGHT ON 
STEAM BOILERS. 
To THE EprToR oF ENGINEERING. 

Sin,—A somewhat unforeseen result of the recent long 
spell of dry weather is the collapse of a relatively large 
number of boiler furnaces, and I write to warn steam 
users against this danger and hope that the Press, par- 
ticularly in rural districts, will convey this warning to 
their readers. ; ; 
It appears that, as it is at present difficult to obtain 
sufficient water through the usual supplies, some boilers 
have now to be fed from old disused w or other ques- 
tionable sources, which in this dry weather contain re- 
latively much saline matter; in fact nearly all fre 
water supplies are now more saline than during a rainy 
season. As a consequence, more salt than usual enters & 
boiler, and as it is not distilled over with the steam, it 
accumulates until the water becomes overcharged and 
salt scale is deposited on the furnaces and these collapse. 
Through this cause this association has already suffered 
by having to renew three colla furnaces for some of 
its members, while about 20 other furnaces were on the 








* See ENGINEERING, vol. xii., page 136. 


point of collapsing, the water in these boilers being either 
quite or nearly saturated. In fact in one case, although 
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no collapse took place, the whole inside surface of the 
boiler was found covered with salt crystals about 4 in. 
cube. The water was, of course, quite saturated, viz., 
over 50 oz. per gallon. : : 

I would, therefore, warn steam users to examine their 
boilers personally to see whether any salt has gathered 
around leaky seams, joints, or cracks of their boilers, 
or whether the water in the boiler has a strong salty 
taste. If so the boiler should at once be blowed down 
and refilled about 8 in. to 12 in., a salinometer should 
be obtained and care should be taken to keep the density 
of the water below ¥. Unlike marine boilers, land 
boilers are not fitted with salinometer cocks and the 
water has, therefore, to be drawn from the water gauge. 
While doing so the top cock should be closed, otherwise 
a wrong sample is obtained. 

C. i Stromeyer, M. Inst. C.E., M.E., and N.A. 

Chief Engineer. 
Manchester Steam Users’ Association, 9, Mount-street, 
Manchester. 





BACTERIOLOGICAL PURIFICATION OF 
SEWAGE 


To THE EpiTor OF ENGINEERING. 

Srr,—In the discussion which followed after the read- 
ing of papers on the bacteriological purification of sewage 
at the Congress of the Sanitary Institute at Birmingham, 
Mr. Kaye Perry, speaking of the engineering =. 
described the position of engineers as that of ‘‘ Sitting 
upon a fence.” 

I do not wish to encroach upon ¥ ped valuable space by 
any criticism which is unjustified by reason of its acri- 
mony, but from the almost judicial position which you 
have long maintained, as the Editor of ENGINEERING, 
I feel confident you will allow me to state the case, very 
shortly, from the point of view of the inventors who have 
made material contributions to the solution of the sewage 
probleins upon purely natural lines, 

Accepting the illustration employed by Mr. Kaye 
Perry as a fairly accurate picture, I venture to enlarge 
upon it. I will take the case of a sanitary engineer 
having a great number of clients who pay him for his 
professional advice. It is obvious that he cannot afford 
to risk his reputation by jumping from the fence in a 
moment of enthusiasm and recommending for adoption, 
on alarge scale, what may prove to bea failure. So far 
his sitting upon the fence is quite justified by motives of 
ordinary prudence. But even granting this to be the 
case, I would suggest that the attitude is not a very 
heroic one when so much has to be done, and when every 
assistance is of importance from whatever quarter it 
may come. I need hardly point out in this connection 
that intelligent sympathy, from men of ability and 
experience, is a very great assistance to those who 
are devoting themselves to the solution of the sew- 
age problem upon lines that are new and compara- 
tively untried. So far from this sympathy having 
been forthcoming, the picture drawn by Mr. Kaye 
Perry of a fence with an almost lifeless figure sitting 
upon it isa very true one. At the same time the appa- 
rently inanimate figure is capable of very rapid move- 
ments if anything is to be — up for nothing and 
without acknowledgment of any kind. It even goes 
further and makes it clearly understood that if the inventor 
at any time produces an apparatus which is quite perfect 
and gives results that the figure can sncmmeael § to its 
clients as the very best thing to adopt, it will promptly 
do so and make a Chinaman’s copy of what a been 
accomplished. It will even sometimes go further and, 
jumping from the fence, will do honour to the ability of 
the inventor by suggesting that what he has done is 
common property, and might have been got out of any 
text-book on bacteriology. 

This attitude appears to me to be anything but 
generous, and may even be spoken of as coloured with 
something of meanness, 

Perhaps I have stated the case somewhat strangely ; 
but the average practising engineer would, I think, admit 
that if the position of the inventor is complicated with 
anything in the nature of a patent monopoly, the picture 

have drawn is fairly true. 

Looking back the story is an old one. Professional 
advisers are more to the front than in the days of the 
founders of our modern civilisation on its material side, 
and nowadays any innovation is made upon existing 
methods, it does not matter what the distinction of the 
pioneer may be, his position is resented by the average 
a mecgags man as that of a person who is treading on 

is corns. 

The dead set that was made against Cort and Heath, 
who built up the fortunes of Sheffield, appears in a very 
shabby light when it is foreshortened by the passage of 
half a i er I venture to appeal to the engineers 
of to-day to more generous in the case of men who 
Occupy a somewhat similar position now. 

Tam, Py &e., 
Pas! . D. Scorr Monorigrr. 

14, Victoria-street, Westminster, S.W., - 

October 5, 1898. 





WATER SOFTENING. 
.To THe Eprror or ENGINEERING. 
Sir,—With regard to my letter being “lengthy,” I find 
that the printed report of Mr. Archbutt’s paper and dis- 
cussion exceeds 14 columns of ENGINEERING. My letter 
exceeds two columns, or 164 per cent. of the former. 
r. Archbutt’s reply is 75 per cent. of the length of mine. 
draw attention to this, because I had to wade through 
these 14 columns two or three times. Mr. Archbutt says 
Ihave “ hashed,” ‘‘garbled,” &c , his statements, but as 





he adds that what I state is “nevertheless correct,” it 
shows I have exercised all reasonable care. I have only 
omitted chemical terms that the public would not under- 
stand. This is strikingly illustrated by the last sentence 
of Mr. Archbutt’s own quotation as to using nitrate of 
silver solution ‘‘to show when sufficient lime has been 
added to decompose the whole of the carbonate of mag- 
nesia.” Mr. Archbutt says the silver solution does not 
show this. I say it does, and has been used with perfect 
success for 11 years at Wellingborough, where the water 
has much magnesia. But when he proceeds to add, 
that when ‘‘Dr. Percy Frankland found the carbonate 
of magnesia in Wellingborough water on the occasion 
when he tested it reduced from five grains to one 
grain per gallon. . it proves that the necessary 
excess of lime was being used on that occasion, but 
could not have been ascertained by the nitrate of silver test 
for the reason above stated,” and afterwards says ‘‘I am 
not acquainted with the process in use at Welling- 
borough,” he reduces his argument to an absurdity. 

It 1s evident that Mr. Archbutt has arrived at his con- 
clusions in the laboratory, and that some are misleading 
or wrong. His experiments led him to believe that car- 
bonate of magnesia cannot be removed in the ordinary 
way by the lime treatment; and that he had made a very 
valuable discovery of the only means by which it can be 
done. This is only a chemical dream, for it has been 
successfully accomplished by my system for years and 
wong d the discovery is imaginary, and, in his surprise, he 

as forgotten himself. 

But Mr. Archbutt also ap 
either stating what I know to be untrue, or that I do not 
understand my own plant. I will clear the ground by 
relating my experience. I had seven years’ training asa 
civil and practical engineer ; after this I was engaged for 
seven years —w on filtration; then I took up 
softening, and studied the chemical part very closely 
under Mr. W. J. Dibdin, who was afterwards for ane 
years chief chemist to the London County Council. 
claim that it is the combination of these three separate 
trainings that is the secret of the success of my system ; 
and I further say emphatically that without such know- 
ledge no one can attain certainty and perfection with 
softening. I have not brought forward my experience 
for vanity, but for very serious reasons connected with 
water softening that will duly appear. 

The difference between my words ‘“‘filtration compli- 
cates the process,” and Mr. Archbutt’s actual words 
‘filtration besides complicating the process,” was onl 
made for brevity, and does not alter the meaning. If, 
as Mr. Archbutt says, carbonate of magnesia completely 
chokes filter-cloth, of course filtration would be « serious 
complication and impracticable. But I emphatically 
repeat that this is not the case. 

It isno use Mr. Archbutt saying ‘‘ this is the common 
experience.” I must remind him that I have probably 
had more practical experience with general filtration than 
all other makers of softening plant combined. It was 
this that enabled me, when I took up softening, to realise 
the mechanical conditions, and to invent a filter that is 
working successfully in connection with softening plant 
I have designed, including the la t ever carried out. 
I have, therefore, had the largest share of ‘“‘the common 
experience,” and no such trouble has ever arisen. It has 
never occu: at Wellingborough, and this, according to 
Mr. Archbutt’s figures, is as severe a test as is ever likely 
to arise; and in the only actual case Mr. Archbutt has 

uoted—St. Helen’s—I know positively he is rene 
Doss Mr, Archbutt suppose it is only accident I could 
warn Mr. Gaskin the plant would not answer? The 
reason was not because the carbonate of magnesia would 
choke the filters ; and the analysis of the incrustation in 
the kettle at the hotel has since proved that my judg- 
ment was correct. It is becoming evident from Mr. 
Archbutt’s own words that he has not had practical 
experience with filtration, or with the continuous system 
of softening ; and that his statements are partly theories 
and partly remarks made by those who likewise do not 
understand the subject. 

If I have spoken severely of Mr. Archbutt’s statement 
about the Atkins’ filters at St. Helen’s, he could easily 
have avoided it by saying that he had been told so by 
Mr. Lackland, who is now the water works engineer, 
instead of stating it as a fact within his own knowledge. 
And again I must take him to task when he proceeds to 
say that Mr. Lackland ‘‘is unquestionably, from his 
position, best able to give the true state of the case.” I 
think I can show that this: is a very serious mistake ; 
but I will give my account of it, and I hope Mr. Arch- 
butt will then favour the public with his. 

I have had the pleasure of meeting Mr. Lackland. I 
have the highest respect for him, and purposely left his 
name out of this discussion, and should not bring it for- 
ward now if Mr. Archbutt had not made it necessary. 

All the mechanical details of the St. Helen’s softening 
plant are copied exactly from those I designed for South- 
ampton, sol know more about that plant than anyone 
else. Mr. Gaskin had the assistance of Mr. W. Matthews 
and Mr. E. T. Hildred, who had seen me out an 
start the plant at Southampton. Yet Mr. Gaskin fell 
into errors. Then Mr. Lackland followed, and there was 
a plant that was radically mbes J for him to begin with. 
Could anything be more bewildering? It is no wonder 
that there are mistakes in Mr. d’s letter, pub- 
lished in Mr. Archbutt’s paper, that show he is very far 
from being conversant with softening, or the plant under 
his charge, or even the principle on which it should be 
worked ; and if Mr. Archbutt understood the continuous 
system, he would have rectified these mistakes. Further, 
when I told Mr. Lackland the incrustation in the kettle 

roved the plant was not successful ; he tried to assure me 
it was caused by the sulphate of lime. I replied that both 
the carbonates and su]phates were greater at Welling- 


rs to infer that I am 
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borough than at St. Helen’s, yet no incrustation had taken 
place ; and then Mr, Lackland gave up the ment. 

Now Mr. Archbutt says in his letter ‘‘} | who 
understands the subject would expect it (sulphate o! — 
to deposit in domestic kettles.” But Mr. Lackland sai 
it did. I want Mr. Archbutt to reconcile these two state- 
ments, and prove his arbitrary assertion that Mr. Lack- 
land ‘‘is best able to give the true state of the case.” 

It is highly interesting to find Mr. Archbutt practically 
telling me twice in his letter that I know nothing about 
my own plant, and publishing all sorts of mistakes about 
it ; and that a stranger must know all about it ‘‘ because 
he is a water works engineer.” I can wait patiently until 
Mr. Archbutt has proved his words. 

Yours obediently, 
Wa ter GEORGE ATKINS, 

27, Agamemnon-road, West Hampstead, N.W. 

October 10, 





BREAKING STRENGTH OF CAST IRON. 
To THE Epitor or ENGINEERING. 

Str,—Could any of your readers give me reliable infor- 
mation as to the breaking weight of a solid cast-iron 
cylinder, or a solid cast-iron triangle, used as a beam ? 

In default of cast iron, similar data with reference to 
wrought iron would be acceptable. 

Theoretical strengths I know; what I wish is the re- 
sult of some actual experiments. 

I would feel greatly obliged for this i, 








TRADE MARKS IN ZANZIBAR. 
To THE Eprror or ENGINEERING. 

Srr,—I have lately had some correspondence with the 
Foreign Office as to the protection of trade marks in 
Zanzibar. It may interest your readers to know that 
infringers of British and British Indian nationality are 

ealt with by the British Consular Courts in Zanzibar 
under the Patents, Designs, and Trade Marks Acts, 
1883 to 1888, and the Indian Penal Code. Both the Act 
and the Code define a trade mark as being one regis 
under the Patents, Designs, and Trade Marks Acts, 1883 
to 1888, consequently, as in this country and in India, it 
is necessary for a trade mark to be entered on the f - 
— Register kept in London in order that proceedings 
or infringement may be taken, so in Zanzibar where 
these statutes also have force and effect, itis also necessary 
that the mark be entered on the Imperial ister in 
London. In order that the British Consular Courts in 
Zanzibar may have cognisance of such registration, it is 
advisable to record at the British Consulate a certificate 
showing that the mark has been entered on the Imperial 
Register. In the opinion of the judge of Her Majesty’s 
Court such recordal would be sufficient to protect the 
interests of the parties concerned. If it is desired to 
secure protection in Zanzibar against foreign offenders 
| ry eon of powers having treaties with Zanzibar, 
i.e., France, Germany, Austria, Italy, Belgium, Portugal, 
and the United States, the mark should first be is- 
tered in those countries and then be recorded in Zanzibar 
at the respective consulates. The above applies to the 
Sultan’s dominions both in the islands and on the coast, 
with this qualification, that the German Government has 
renounced its ex-territorial jurisdiction on the mainland, 
so that Indian law could be applied there to German 
offenders. 

Yours faithfully, 
REGINALD W. BARKER. 

Vulcan House, 56, Ludgate-hill, E.C., October 7, 1898, 





THREE-FURNACE v. FOUR-FURNACE 
MARINE BOILERS. 
To THE Eprror or ENGINEERING. 

Str,—I see with interest ‘‘Stokehole Efficiency’s” 
letter in your issue of September 23 re four-furnaces versus 
three in large high-pressure boilers. Having had con- 
siderable experience in boiler construction, I have much 
pleasure in giving him the benefit of it. I have found 
that large boilers with four furnaces, if (as I think) pro- 
perly constructed, are not only more economical, but also 
more durable. I on pve a very strong instance in sup- 
2 this theory. When manager of 'I'yne Boiler Works 

built a boiler for the steamship Candia. She was 248 ft. 
5 in. long by 34 ft. 2 in. beam 5 17 ft. moulded depth ; the 
cylinders were 17 in., 29 in., and 48 in. in diameter by 36 in. 
stroke ; the boiler pressure was 150 lb., nominal horse- 
power was 138. The boiler (see illustrations on the next 
page) was 14 ft. 6 in. in diameter by 11 ft. long by 150 lb. 
working pressure, it had four plain furnaces, 2 ft. 11 in. 
in diameter outside, 286 tubes 3} in. outside diameter, 
7 ft. 6 in. long between tube plates. These furnaces were 
not connected with three combustion chambers, as the 
more general practice is, but the two starboard furnaces 
and the two port had one combustion chamber common to 
the two furnaces. The total heating surface of this boiler 
square feet, not reckoning in such paper heating 
surface as 1s often done, that is front tube plate and lower 
part of combustion chamber, back, and sides, and bottom 
of furnaces. The vessel used to carry a deadweight of 2000 
tons, her average speed was 9 knots, and her average 
consumption of average quality of Welsh coals was 7 tons 
per day. I believe her indicated horse-power was about 
600, Red ich gives 1.08 lb. of coal per indicated horse-power 
per hour, i i : 

During my many years’ experience in boiler work I 
have not come across a vessel with a more economical 
result than this. And now for my reasons for the results. 
The four furnaces being divided into two combustion 
chambers, the effect is that the flames from the lower 
furnace in each chamber consume the gases of the upper 
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THOMPSON’S SELF-ALIGNING BEARINGS. 
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Tue self-adjusting principle in shaft bearings has 
long been recognised as having great advantages, but 
as usually made, bearings of this class are not well 
adapted to carrying heavy end thrusts, nor, indeed, 
heavy side pressures such as are met with in journals 
near heavy gear wheels, or in roll bearings. For use 
in such cases the bearing which we illustrate on this 
page has been designed and patented by Mr. G. F. 
Thompson, of Lombard Chambers, Bixteth-street, 
Liverpool, who has fitted a number of them to carry 
the rolls used in the manufacture of flaked maize and 
rice for brewing purposes, situations in which the 
bearings have to support very considerable pressures. 
We are informed that in these cases the new bearings 
have proved eminently satisfactory, whilst trouble 
with plain bearings is a frequent occurrence. The 
construction of the bearing is very well shown in 
our engravings, Figs. 1 to 4, which represent two dif- 
ferent patterns. The step, it will be seen, is supported 
at two points, instead of centrally as in the usual 
type of swivelling bearing. The collars, or the 
step, are turned so that the surfaces by which they 
rest on the plummer-block, are portions of a sphere. 
There is, it will be seen, as maak cotan effective in 
resisting an end thrust as in carrying the weight of 
the shaft. Special attention, it will be seen, has been 
paid to the matter of lubrication. In the bearing illus- 
trated in Figs. 1 and 2 an oil well is formed at the 
bottom of the main casting, and a wick dipping into 
this, as shown, insures a constant supply of oil to the 
revolving shaft. In the second pattern, shown in 
Figs. 3 and 4, a more elaborate method of lubrication 
isemployed. An oiling collar, revolving with the shaft, 
- into the oil well below ; the oil adhering to this 
collar is scraped off as the latter revolves by a sprin, 
scraper at the top, and flows thence into an upper oi 
well, from which it passes by oil channels of the usual 
type to the journal. 





; INDUSTRIAL NOTES. 

_ Tue incident of a strike in Paris has given a new 
Impetus to Municipal Socialism. At the same time 
the event and its conclusion accentuates the essential 
difference between the workmen, contractors, and the 
general public in the French capital, and those on 
this side of the English Channel. The strike of 
havvies in Paris was of the ordinary class arising out 
of a dispute with their employers—the contractors 
for the Great Exhibition of 1900. Subsequently 
other sections of workmen either joined in the 
strike or threatened to do so. The navvies pro- 
ceeded to intimidate all and sundry, their violence 
hecessitating the calling out not only the police of 
Paris but the military also. No very serious tumult 
arose, because ‘probably French workmen are more 
easily intimidated than English workmen under 
similar circumstances. But the men on strike paraded 
the thoroughfares in such numbers as to recall the 
scenes in Lancashire during what are called the 
ist riots, when a general strike was contem- 
Plated. The Municipal Council of Paris was only 
incidentally affected by, and interested in, the ques- 
tions at issue, by its promotion of the Great Exhi- 
ition. But the contractors became alarmed. They 
could not apparently face the difficulty ; but they 
offered to do certain things, make concessions if the 
Unicipal Council consented to do certain things, 








also in the nature of concessions. The ultimate 
result is that the Municipality will undertake to 
complete the contracts and deal directly with the 
men. But the Council was met by a fresh difficulty : 
the navvies claimed that the other trades—masons, 
carpenters, plumbers, and others—should be put on 
the same level. To what extent this will be done 
is not yet apparent, but the probability is that as the 
thin edge of the wedge is well in, it will be driven 
home. The incident will be watched with interest 
here and elsewhere. The danger lies in the fact that 
elections will turn upon questions of wages and hours 
of labour, rather than upon general principles. 

The question as to what extent municipal councils, 
county, district, and parish councils, and other public 
bodies in this country shall employ their own work- 
men and do all the requisite work committed to their 
care without the intervention of contractors, is viewed 
from different standpoints. The two extremes are— 
those who demand that employment should be direct 
in all cases, and those who believe that the work gene- 
rally shall be done by oe tender, and contract. But 
those who are opposed to the policy of municipal 
socialism are not altogether pa sores to municipal 
employment. They allow a reasonably wide margin 
of exceptions. This is seen in the great municipal 
corporations such as es Liverpool, Leeds, 
&c., whose members generally are mostly from the 
employing class. - Yet these have carried out large 
schemes by the system of direct employment. Glas- 
gow has, perhaps, gone further than any other 
municipal council in this respect. But when the 
claim is made of wholly undertaking by direct 
employment, all work of every description to the ex- 
clusion of the contractor, then they begin to kick. 
The danger lies in the insistence of extremist views 
by the socialists, in which case the fight at the pollin 
booths will be labour against capital and capita 
against labour. But British workmen are not alto- 
gether agreed upon this matter. Even those now 
employed by the State and by municipal and other 
public bodies, do not regard such corporate employers 
as ideal masters, as witness the loud protests of those 
so employed. The action of the Paris Municipal 
Council will perhaps captivate some British workmen, 
but they a | better get to understand the exact con- 
ditions under which the French workmen are em- 

loyed—wages, hours of labour, &c., before they 
finally commit themselves to a policy which, what- 
ever its advantages in some respects, has also its 

reat dangers. Self-reliance is not wholly dead among 
English workmen. 





The monthly report of the Ironfounders’ Society indi- 
cates that the state of trade continues to be satisfac- 
tory. But sf gam out that there is a slight increase 
of unemployed. The cause is not given, but there is a 
notion that all is not right. There is an improvement 
in trade, but at the same time there is an increase in 
the number out of work and on the funds. The in- 
crease on dispute is intelligible, as 35 are on strike in 
Belfast ; but an increase of 17 on donation and of 21 
on travel is not so easily explained. The returns as to 
the state of employment show that in 122 branches, 
with 16,873 members, trade was from very in 
83, good in 27, and from moderate to slack in 12 
places. Last month the same figures mainly apply, 


with one better this month in the list of good, the 
improvement affecting 131 members. Only in three 
places, with 111 members, was the state of trade 
reported as bad; last month there were four such 
places, with 191 members. The places named as bad 
were Barrow, with only two on donation, and seven on 
the books. The state of trade may therefore be 
deemed to be eminently satisfactory. The total num- 
ber on the funds was 1730 ; last month, 1670—increase 
60, thirty of whom were on strike. The total weekly 
expenditure was 537]. 19s. 6d., or 74d. per member 
per week. The lowness of the expenditure is causing 
a large increase in the funds, the total balance being 
61,4677. 15s. 1d., an increase of 2640/. in the month, 
Advances in wages are reported at Belfast, Carlisle, 
and Northampton of ls. per week, Lancaster 2s. per 
week to those not previously included. At Shef- 
field 2s. advance is given in two instalments of ls. 
each, the second being payable at the commence- 
ment of the new year. Three other towns—Brad- 
ford, Stanningley, and Wigan—are negotiating for an 
advance, whieh it is hoped will be given without a 
strike. Voting papers are being circulated for the 
election of delegates to the Federation Conference to 
be held in Manchester, the general features of the 
scheme being indicated in the report. 





The report of the Carpenters and Joiners says that 
the trade in both house and shipbuilding keeps ex- 
ceedingly good, therefore the members are fully em- 
ployed. As a natural consequence, the society is pro- 
grening financially and numerically, the increase of 
unds being 12,000/. in the first half of the year, and 
of 3670 members overa year ago. The total number 
of members is 55,690, of whom only 371 were unem- 
ployed and on donation benefit. Of these, 124 were 
unemployed in the United States and in our Colonies, 
so that only 247 were out of work and on the funds 
in the United Kingdom. This is a most exceptional 
state of things, and is most satisfactory. There were 
991 on the sick list, and 714 on superannuation allow- 
ance. The wages movement goes on advantageously 
for the men. At Belfast and Dundee, wages have been 
advanced in the same ratio as on the Clyde, and at 
Beverley an advance of ls. 6d. per week has been 
granted. At York, after a dispute extending over 18 
weeks, the employers have agreed to advance wages 
from 74d. per hour to 8}d., and have signed working 
rules. Only at Bishop Auckland is there a strike at 
present for better conditions of labour. In Glasgow 
concessions have been made in a most friendly manner, 
94d. per hour being conceded, and also satisfactory 
working rules. The report states that Glasgow is now 
to the forefront as regards wages and general condi- 
tions of labour. In a few places disputes appear to be 

nding, as members are 7 to keep away from 
Halifax and to consult the local branch secretaries as 
to accepting employment at the London shipyards, at 
Bristol, Doncaster, Wigan, Mansfield, New Brompton, 
Nuneaton, Rochester, Chatham, and Derby. It does 
not follow that disputes have developed into strikes 
at those places, but some matters are pending or 
negotiations are being carried on. 





All branches of the engineering trades throughout 
Lancashire continue in a state of exceptional activity, 
the work in hand in most establishments being ample 
to carry them well into next year. As regards locomo- 
tive builders, it is reported that an inquiry for 21 loco- 
motives and tenders combined, is only being quoted 
for subject to not being put in hand for the next 
12 months, one of the largest firms in Lancashire not 
being able to undertake new work before the close of 
1899. The demand for stationary engines is almost as 
great, all the chief firms being full of work. All sec- 
tions of the machine tool-making branches continue to 
be exceedingly busy, the establishments not being 
able to make the supply equal to the demand. The 
electrical engineering establishments have an un- 
precedented amount of work in progress, which is 
rendering it impossible for the firms to secure the 
requisite number of competent men to keep pace with 
the pressing demands. Hydraulic engineers are also 
extremely busy. The only exception to this state of 
activity is in some sections of the textile-making ma- 
chinery, in which new work is only coming forward 
slowly. All other branches are full of work. The 
boilermakers were never so a as at present, all 
establishments being full of work. The men in this 
branch have had no difficulty in olin, See in 
wages without the slightest stoppage. This activity 
in the iron and steel-using trades has had its full effect 
in the producing branches, the tone in the iron market 
being strong with an upward tendency in prices, both 
for the raw and finished material. A considerable 
weight of business has been doing in pig iron, large 
urchases having been made for delivery next year. 
he steel trade continues exceptionally busy, and 
prices are advancing. Nut and bolt makers are ex- 


-ceedingly busy, and advances in prices are expected to 





be announced shortly. Altogether trade is very pros- 
perous generally, and fortunately there are no serious 
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disputes pending; even the overtime question is in 
abeyance at the present time. 


In the Wolverhampton district there has been a 
steady stream of orders in the iron trades, manufac- 
turers being offered business well extending into the 
first quarter of the new year. Firms are actively en- 
gaged in clearing as quickly as possible old contracts, 
and offers of renewal are ony entertained at full 
rates. The home demand is regarded as satisfactory, 
while foreign agents are placing some good orders. 
Makers of bars are well off for work, and hoop and 
strip makers find that orders are steadily coming in. 
Galvanisers are buying more freely and in larger quan- 
tities, and makers of constructive sections have extra 
inquiries for smaller sizes of iron. Pig iron is sadly 
wanted in prompt delivery, the output being far be- 
hind the demand. All branches of the steel trades 
are exceedingly active, especially in Bessemer and 
Siemens’ qualities. Several leading consumers having 
contracts with Welsh and Middlesbrough producers 
are, i¢ is said, anxious to place orders for next 
quarter’s supplies with makers in the Wolverhampton 
district. early all the iron and steel-using in- 
dustries are busy. The engineering and allied trades 
continue to be well employed, including boilermakers, 
tankmakers, bridge and girder constructors, iron- 
founders, and makers of railway sections. Most of the 
hardware trades are also busy, both in the light and 
heavy branches. The only real exception is in the cycle 
branches. Depression otherwise can scarcely be said 
to exist. Some branches are busier than others, but 
employment generally is good in all departments, and 
wages are on the whole satisfactory. There are no 
serious labour disputes in any branch of trade in the 
district. Even in the chain-making trade there is an 
absence of complaint. The workers are perhaps too 
busy to indulge in complaints, and find it better to 
work with a will, increasing the output and the 
wages at the same time. The Ironfounders do not 
return a single member as unemployed, the branch 
report arene § that trade is very good. The same re- 
port is given by the Carpenters and Joiners. 

In the Birmingham district the tone of the iron 
market has been good, and prices have been firm, 
especially for marked bars. There has been fair 
inquiry for common and merchant bars for construc- 
tive purposes, for coachbuilding, hurdle-making ; and 
white sheets, both plain and galvanised, have been in 
improving request for home consumption and for ex- 
port. Merchants have quite recently been placing 
orders in the Staffordshire district for various classes 
of iron for Cuba, Manila, and other former Spanish 
colonies, which are again open to commerce. Local 
ironmasters have also been negotiating for large 
supplies of iron for the equipment of State Railways 
in India, and for the South African railways also, 
thus opening up new markets for other produce and 
manufactures of the United Kingdom. The Un- 
marked Bar Makers’ Association have advanced the 
prices of unmarked bars 5s. per ton—‘‘ in consequence 
of the increased price of coal and of pig iron.” The 
local engineering and allied branches of trade con- 
tinue to be fairly busy, except as regards cycle sec- 
tions. Ironfounders pronounce trade to be very good. 
The other iron, steel, and metal-using trades are fairly 
busy in most cases, and there is a general absence of 
labour disputes. 





The boilermakers throughout Lancashire have for 
some time been agitating for an advance in wages, 
their demand being for 2s. per week on time wages, 
and 5 per cent. on piece rates. At a conference held 
in Manchester a compromise was arranged, and the 
employers represen lost no time in recommending 
the advance agreed upon, namely, ls. 6d. per week 
advance, ls. of which was to be paid on the first 
making-up day in October, this present month, and a 
further 6d. in January, with a proportionate advance 
in the piece rates. The men accepted the offer, so 
that a strike is averted. The negotiations were of an 
amicable character, and the advance is to be general 
throughout all the Lancashire districts. The friendly 
settlement is regarded as very satisfactory. 





Last week there were no fewer than three labour 
conferences, or congresses, each of which deserve a 
word of notice. The first was the Socialist Congress 
held at Stuttgart. The speeches, as a rule, were very 
mild, some very commendable. One thing was in 
striking contrast with some previous gatherings, 
namely, the condemnation of physical force. One of 
the speakers, a member of the Reichstag, declared that 
‘* acts of violence did not commend themselves to the 
Socialists.” ‘* A Socialist State,” he went on to de- 
clare, ‘‘ could never be established by force, but could 
only be the outcome of an inward necessity.” The 
strongest expression of feeling was against the 
attempt to put down combinations of workmen. It is 


not a little singular that Prince Bismarck was favour- | modification. Print works, bleaching and dyeing 
able to labour combinations, for he ordered a report | works, lace warehouses, paper mills, fiax mills, rope 


the year 1876-7. But the German labour leaders are 

litical—they demand universal suffrage and the 
Pallot, as well as the rights of combination. The 
moderate policy advocated at this Congress will, 
perhaps, commend itself to the German Emperor, and 
to the members of his Government. 





The postal employés also met in Conference last week 
for thediscussion of their grievances. At a mass meeting 
held in the Memorial Hall, Farringdon-street, London, 
for the purpose of presenting a purse of 100/. toa 
member of the Fawcett Association, by reason of his 
forced retirement from the position of treasurer, the 
chairman made use of words, according to the report, 
which are regrettable. He is reported to have said 
that ‘‘ the wages of a London postman did not permit 
of his respectability or honesty.” That low wages 
offer temptations can be admitted, but the man who 
undertakes a duty at low wages is not, therefore, at 
all justified in resorting to dishonest practices to make 
up for inadequate payment. Such words are unwise, 
to say the least of it, and they will not commend the 
speaker for reinstatement as an employé. 





The Railway Servants’ Congress at Leeds had 
under consideration various important matters, and 
generally the proceedings were commendable for 
moderation. The union has now grown to large 
proportions ; the income for the past year was 
73,5197. 11s. 2d., the expenditure 54,4397. 16s. 4d. 
The increase in fundsin the year amounted to 17,094/. 
The total balance in hand was 197,922/. 12s. 5d. The 
amount paid to members for protection in the year 
was 15,066. 12s. 1ld., inclusive of grants. The 
Congress decided to admit the General Railway 
Workers’ Uunion into the Amalgamation, arrange- 
ments being made as to the officials of the body 
admitted. The Congress commended the Compensa- 
tion Act as better than the Employers’ Liability Act, 
but decided to support the Bill of Mr. 8S. Woods, 
M.P., for its amendment. The rules of the Society 
were amended in many important particulars, one of 
which deserves notice, as it will tend to prevent 
hasty action on the part of local men. A ballot of the 
members is to be taken before any strike can take 
place. This will prevent such action as was taken by 
the men in Ireland and at Leeds, both of which strikes 
were disastrous. The Congress decided that the secre- 
tary should be put forward as a candidate for election 
to Parliament, and that his expenses be paid and he 
supported. Complaints were made as to the neglect 
of provisions in recent legislation by some of the com- 
panies, and the attention of the Board of Trade was 
called to certain irregularities. So long as the rail- 
ee | servants seek to protect themselves from accident 
and injury, and to insure the safety of the travelling 
public, they will command symprthy and support. 

The carpenters and joiners’ strike at Leicester, 
which threatened to develop into a lock-out of the 
building trades, was settled at the end of last week, 
the men returning to work on Monday. There, as 
elsewhere, the building operations are very busy, 
ee a gm being plentiful all round. A general 
lock-out would have been disastrous, especially at this 
time of year, as the buildings in progress would have 
had to face bad weather. 


‘*An Architect” has formulated a serious indict- 
ment against the building trades of London, ina letter 
to the Times. If half of what he says is true, the 
officials of the unions should take note of the allega- 
tions. Men who claim a fair day’s wage for a fair 
day’s work ought to give a fair day’s work for a fair 
day’s wage. But the architect has rather over-shot 
the mark when he says that a tramcar man can leafn 
to be a bricklayer in a fortnight. Laying bricks is a 
different kind of thing to piling them up in a stack. 
But the complaints against bricklayers and plasterers 
are very numerous. 





The Welsh miners are not settled down to work 
yet. They would have Mabon’s Day, and used it to 
abuse Mabon. A large number have been summoned 
for absenting themselves from work, and will doubt- 
less have to pay the penalty. But the serious thing is 
that they have broken their own ment entered 
into by their leaders on their behalf, and with their 
consent. This is bad policy. 





Dock labourers in London are suffering from want 
of employment. Ships are said to be laid up for want 
of freight, and cargoes are more easily manipulated. 
Carmen also are said to be affected, so that the outlook 
is not good. 





The Home Secretary has issued an order applying 
the provisions of Section 40 of the Factory and Work- 
—— Act, 1895, to certain textile workshops without 


ELECTRIC POWER IN WORKSHOPS. 
By Avex. SImMENs. 
Transmission of Power by Electricity.* 

THE mang of achievement of the century which now 
approaches its close is the intimate connection that has 
been established between science and practice, the effects 
of which are noticeable in every feature of modern civi. 
lisation, and in none more than in electrical engineering. 

A little over 30 years ago the dynamo-electric machine 
was invented, which made electrical engineering of prac- 
tical utility ; but long before that time the laws of Nature 
had been discovered by scientific research which govern 
the flow and the distribution of electric currents, Ohm’s 
and Kirchhoff’s laws, and which permit of the accurate 
measurement of the same, Weber's, Ampére’s, and last, 
but not least, Faraday’s researches. 

In no other domain of human activity has it ever been 
possible to attempt the solution of problems with an equal 
eae of being able to criticise the proposed methods 
by the light of well-established scientific rules, and of 
avoiding unnecessary trouble and expense when these 
rules showed an error in the reasoning. This facility of 
verifying results accounts for the rapidity of the progress 
of electrical engineering, and for the variety of purposes 
to which electricity is nowadays applied. Among these 
transmission of power promises to become one of the most 
important, and it may not be ne to study its 
development a little more in detail. though tele- 
graph instruments and indicators generally belong, strictly 
speaking, to this branch of the subject, the term “trans. 
mission of power” is usually only applied to cases where 
electric motors are employed to convert electrical energy 
into mechanical motion. 

The first important development took place in connec- 
tion with electric tramways, starting from the small cir- 
— line exhibited in Berlin by Dr. Werner Siemens in 

79. 

With our present experience there is no need to dwell 
on the advantages of electric traction in the streets of 
towns and their suburbs, and there is little doubt that in 
the near future horse and steam tramways will disappear 
eve yee Kb to now ee a nd own 
in all cases, where exception: eavy gradients have to 
be dealt with, but means are Levtead to overcome such 
Corprow with the help of electric motors, and in this 

eld the ultimate triumph of electricity is also assured. 
This great success on tramways has naturally led to 
attempts to move the trains on the railways by means of 
electric locomotives, and it is well known that even the 
heaviest goods trains can be drawn by electric motors, as 
well as by steam locumotives. It would be a fallacy, 
however, to deduce from this fact the conclusion that it 
would be advantageous to replace the locomotives on all 
existing railways by electric motors, as the feasibility of 
such changes depends ultimately only on economical con- 
siderations. The changes may be technically possible, 
but an alteration can only be introduced if a saving in 
pa ager is thereby effected. This principle governs not 
only electric traction, but the whole field of human pro- 
gress, which proves the necessity of stores maa the 
economical aspects ef a problem after its scientific features 
have been examined, and found to be based on sound 
reasoning. 

In the case of transmission of power there are three 
factors, common to all systems, which determine the cost 
of the motive power at the place where it is utilised, and 
thereby indicate what is the proper system to use. 

The first factor is the source of the energy that is to be 
distributed. ee 

The second is the means of transmitting ; and 

The third the apparatus for utilising the energy. ; 

With _— to the first point, the electric system 1s 
hampered by the fact that the available mechanical energy, 
however produced, has to be converted into electrical 
energy, and such a transformation always involves losses, 
which are avoided where the mechanical energy can be 
applied direct to the means of transmission. 

As the cost of generating electricity decreases up to 
a certain point with the increase in size of the dynamos, 
it is desirable so to arrange the whole system so that the 
units of the generating machine can be constructed large 
enough to give themost economical results, and so to choose 
the site of the generating station that all the necessary 
supplies can be obtained in the cheapest manner. $ 

n spite of the drawback mentioned above, electric 
transmission of power is applicable in a great many cases 
on account of the unquestionable superiority of the means 
of distributing electricity over the means of dealing with 
any other form of energy. The ease with which the cur- 
rent can be carried over a long distance, the certainty 
with which the losses can be determined beforehand, and 
the flexibility of the conductors, constitute — 
which no other system presents; while the inevitable 
loss of the double conversion, added to the losses in the 
conductor, militate against the application of electricity 
in cases where the source of power and the — for 
utilising the same can be brought close soos er. 1 

As the efficiency of electric motors has been accurately 
determined, there is no difficulty in predicting how muc 
of the mechanical energy produced by the original source 
of power is available for useful purposes, and it is easy, to 
ascertain from time to time that the desired electri 
conditions are maintained. «dicated 
It is well known that over 84 per cent. of the indica 
horse-power of a steam engine is available at the ter- 
minals of the dynamo in the form of electrical energy, 
and that electric motors will produce over 90 per cent. 0! 
the electrical energy supplied to them in t echepe & 
mechanical power. These high efficiencies were obtain 
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at a comparatively early period, and it was, therefore, 
obvious that the main advancement in the electric system 
must be sought in diminishing the cost of the conductors 
without increasing the loss of energy during transmission. 
Guided by the teaching of science, nearly all inventors 
have attacked this problem by suggesting an increase in 
the pressure of the current in one form or another. 
Under the impulse of this tendency the art of insulating 
electric conductors has steadily improved, and while it 
was not long ago considered impracticable to work with 
currents of more than 2000 volts pressure, there are now 
a number of successful electric systems employing cur- 
rents of 10,000 volts pressure, and paar conductors 
for even higher pressures can easily be obtained in the 
market. More serious difficulties appeared when attempts 
were made to construct dynamos and motors for high- 
pressure currents, and many ingenious devices have been 
suggested to overcome or to avoid them. 

In the case of alternate currents the employment of 
transformers permits the use of low-pressure generators 
and motors, while high-pressure currents transmit the 
energy through the conductors, but this advantage is 
obtained by introducing another loss through the double 
transformation. Without much explanation it is easy to 
understand that the advantage of such a system is the 
greater the further the source of power, and the motors 
are distant from each other. Another advantage of this 
system is that the transformers have no moving parts, 80 
that they require next to no supervision, and that they do 
not occupy much space. If an equally reliable alter- 
nate current motor had been invented, there is little 
doubt that this system of transmitting power would be 
the dominating one at the present time, but unfortunately 
alternating current motors up to now refuse to start with- 
out being first synchronised by external means, they are 
liable to stop abruptly when they are overloaded, and 
their speed cannot be varied. 

A great step towards the solution of the problem was 
made when the possibility was discovered of combining 
three alternating currents in such a way that return 
wires can be dispensed with. This result is brought 
about by employing three alternate currents with their 
phases differing by 120 deg., so that their sum is at every 
moment zero. At the same time a revolving magnetic 


field is produced in the field of the motor, so that its | P® 


armature can start revolving without being first syn- 
chronised. 

In certain cases it 1s not even necessary to s y cur- 
rents to the armature, in which the currents wil be in- 
duced by the revolving magnetic field, so that all diffi- 
culties of making contact with the revolving part of the 
motor are avoided. 

As in the case of single-phase alternate currents, sta- 
tionary transformers can be used with three-phase cur- 
rents, which, therefore, present very conspicuous advan- 
tagesfor transmitting power. On the other hand, a con- 
tinuous current system is decidedly simpler, and conse- 
quently cheaper in first cost and cheaper in maintenance, 
provided the dynamos and motors can be well enough 
insulated to permit the use of high-tension currents. The 
transformation losses are avoided, and the motors can be 
made extremely efficient for large differences in their 
load, and their speed can be varied without much trouble, 
both qualities in which the three-phase motors are 
deficient. 

As there are continuous current‘generators regularly 
supplying currents at more than 2000 volts pressure, it is 
evident that this system can be applied in all cases where 
the distance between generator and motor is not exces- 
sive, and indeed, in most cases where electricity is em- 
ployed to distribute Capen factories, continuous currents 
are preferred. Such an installation, viz., the electric 
plant at the works of Siemens Brothers and Co., at 
Charlton, was described by the author in December, 
1894, before the North of England Institute of Minin 
and Mechanical Engineers, at Newcastle-on-Tyne, an 
since that time very valuable experience has been gained 
there with regard to the suitability of electric motors for 
driving machinery. 

Six years’ work has shown that the system is per- 
fectly reliable, and that the expected great saving in 
the cost of attending to the motive power has foun 
full realised. 

During the year 1897, the output of the generating 
station was 1,178,286 B.T.U., or 2 load factor of .18. 

In May and June this year some tests were carried out 
to determine the consumption of coal and water per 

rd of Trade unit, and the output in one week was 
found to be during daytime 21, B.T.U., or a load 
factor of .35, and during night time 6047 B.T.U., or a 
load factor of just under .10. During these trials York- 
shire hard coal was used, having an evaporation power 
of 13.8 1b. of water, as compared with Welsh coal 14.5 lb.; 
in daytime 5.13 Ib. of coal were consumed per B.T.U 
and at night 10.42 lb., showing the immense influence of 
the load factor, while the avera consumption was 
6.555 lb. of Yorkshire coal per B.T.U. Allowing for the 
difference in heating value the 1,178,286 B.T.U. in 1897 
were produced by the burning of 3282 tons of Welsh coal, 
while the boilers of the central station consumed alto- 
gether 6514 tons. It is therefore fair to charge half the 
actual expenses connected with the boilers to the gene- 
rating of the electric current, while the other half falls 
on heating the works and driving some steam engines 
which have not been replaced by electric motors. 

The actual expenses during 1897 in connection with 
the boilers, pumps, and condensers were 8746/., and in- 
clude coal, carting the same and the ashes, trimmin 
coal and stoking boilers, washing, cleaning, and attend- 
ing boilers, condensers, and economisers, supervision, 
Tepairs, gas, sundry stores, 10 per cent. depreciation and 
5 - cent. interest. 

€@ present staff to work five return-tube and two 





Babcock and Wilson boilers consists of one chief stoker, 
five stokers, one trimmer, and one boy. 

For the engine department the total expenses were 
1648/., comprising the wages of the engine-room staff and 
of occasional help from the yard department, super- 
visions, repairs, sto! 10 per cent. depreciation and 
5 per cent. interest. The engine-room staff consists of 
three engine-drivers, two dynamo attendants, and three 
electrical assistants, whose time is not wholly taken up 
with central station work. In these c no account 
is taken of the water, most of which is used in the india- 
rubber department before it is transferred to the boilers. 
The total amount spent on such water was 234/. for the 
year 1897, and one-third, or 78/., should be charged 
against ener 

According to these figures the actual cost of electricity 
was in 1897 : 


£ 
Expenses in boiler department 4373 
Pe in engine department 1648 
2 for water ... wal ‘ne 78 
Rent, taxes, insurances, and salaries 220 
1,178,286 B.T.U. total cost 6319 


or 1,287d. per B.T.U., or 0.96d. per electrical horse- 
power at the switchboard of the station. 

For the maintenance of the cables no expenses at all 
were incurred, but for depreciation and interest 74 per 
cent. should be charged on the capital outlay, which was 
in round figures 3000. 

In connection with the motors the expenses were 2063/., 
comprising repairs, stores, labour, 10 per cent. deprecia- 
tion, and 5 per cent. interest. A further charge on the 
motive power is the 5 per cent. loss in the conductors, 
and 10 per cent. loss in conversion from electrical into 
mechanical energy. Taking all these figures together, we 
arrive at the total cost of motive power during the year 
1897, viz., 9900/., or 2d. per B.T.U. at the terminals of 
the switchboard, and 1.71 per brake horse-power per 
hour exerted by the motors. 

It is not pretended that these results are the best ob- 
tainable; they may, however, be utilised for drawing 
some general conclusions which apply to transmission of 

wer by electricity generally. For this —— the 
total of 99007. has to be subdivided under the 8: 

(a) Standing Charges. — Depreciation, interest, pay- 
ment of rates and taxes, rent, general charges, and loss 
in conductors and conversion. 

(b) Fuel.—Coal and carting the same. 

(e) Labour and Supervision. — Actual wages paid in 
connection with boilers, engines, and motors, also part of 
foreman’s wages. 

(d) Stores.—Mainly oil and waste, also water, the 
charge for the latter is, however, exceptionally low, as 
explained above. 

ep) Repairs.—The charges of the fitters and other de- 
partments for work done. 

Arranged under these heads the total charges for the 
brake horse-power given out by the electric motors are : 


£ p. c. 

(a) Standing charges 4869 or 49.1 
(6) Fuel as sha 2654 ,, 26.8 
(c) Labour ... oa 1183 ,, 12.0 
(d) Stores... ee me a 95,, 6.0 
(e) Repairs ... fe she va a ee 
Total 9900 100.0 


This shows that, roughly speaking, the standing charges 
account for half the expense, fuel for a quarter, labour 
for one-eighth, and repairs for one-twentieth, the stores 
making up the total. 

In aidition, it should not be overlooked that the cost 
of conductors and the loss of energy in them is naturally 
low, as the motors are comparatively close to the central 
station. Wherever they are far apart the standing 
charges would preponderate still more. Of the 4.91 per 
cent. charged as standing charges, 36.1 per cent. sre un- 
varying, while 13 per cent. represent loss in leads and in 
conversion, and these will increase with an increasing 
output. 

For instance, if the output of this particular plant were 
doubled, so that the load factor would be .38, the expenses 
would be for, say, 2.400,000 B.T.U.: 





£ p. ¢. 

Standing charges... 6,162 or 38.00 
Fuel... ads ” 5,308 ,, 32.65 
Labour 2,366 ,, 14.63 
Stores 1,190 ,, 7.35 
Repairs 1,198 ,, 7.40 
Total 16,224 100.00 


This is equal to 1.62d. per B.T.U. at the terminals of 
the switchboard, or just under 1.4d. per brake horse- 
power per hour given out by the motors. Of the stand- 
ing charges, 22 per cent. represent depreciation and 
interest, while 16 per cent. cover the losses in leads and 
in conversion. : 

A comparison between these two results shows again 
the importance of increasing the load factor to diminish 
the expense per unit of work done, or, in other words, if 
power is to be transmitted by electricity, it is, above all 
things, necessary to use it as constantly as possible. Con- 
versely, if in any particular instance power is wanted 
only at intervals and for short periods, it can safely be 
assumed that no economy can be effected by introducing 
transmission of power by electricity. 

Similar considerations determine for the workshop, 
whether it is more advantageous to drive a particular ma- 
chine by its own electric motor, or whether it is more 
economical to group a number of machines together, 
driving them by belts from a shaft to which an electrical 
motor is attached. 


Bearing in mind the prupecty of electric motors of not 
absorbing more current than the load at each moment 
demands, and their high efficiency even at one-quarter 
of the full load, it will in most cases be possible to group 
machines together, especially smaller ones, as the cost of 
a countershaft and belting is in such cases less than the 
difference in the cost of one large motor and several 
smaller ones with all their accessories. The most useful 
field for electric motors in workshops is without doubt 
their application to movable machinery such as cranes, 
travellers, and drilling tools, a description of which need 
not be entered into. 

Next to the importance of having constant work for the 
plant is the question of fuel consumption. Besides using 
the most economical boilers and engines, the site of the 
power plant should be selected so as to secure the fuel at 
the lowest possible cost. Whether water power would be 
cheaper than steam cannot be decided for all cases, as the 
answer depends on the amount of capital outlay required to 
secure an adequate supply of water at all seasons of the 
year ; further, on the price of coal and other well-known 
considerations. At any rate itis very remarkable how very 
few localities can be found where a sufficient water supply 
may be depended wees all the year round. An obvious 
solution of the problem, how to obtain cheap fuel, is 
evidently to erect the plant for generating electricity 
close to a coal mime, and to distribute power to the 
various works which usually are found in the neighbour- 
hood. Such an installation has been erected at Brakpan, 
in the Transvaal, and the electricity is conveyed from 
there along the Witwatersrand to various mines and rail- 
way stations up to Johannesburg, which is about 30 kilo- 
metres (19 statute miles) distant from B: 

The generating plant was erected near a small lake, so 
as to secure water for condensing purposes all the year 
round, about 3 kilometres (2 statute miles) from a coal 
mine, with which it is connected by a private railway 
line, and all the latest improvements in the shape of 
mechanical ccnveyors and stokers were adopted to reduce 
the price of the fuel and the cost of labour. Besides a 
separate _—_ for supplying all the auxiliary motive 
power and the station lighting, the works contain four 
main steam dynamos of 1000 horse-power each, deliver 
— currents at 750 volts to transformers, which 
raise the pressure to 10,000 volts. 

The current then enters the overhead main line of con- 
ductors, which is altogether about 40 kilometres (25 statute 
miles) long and has branches to the various mines, as cir- 
cumstances require. Each conductor consists of two 
bare strands of copper wire, each 70 square millimetres 
in section, and elaborate precautions have been adopted 
to b yess these six strands from falling to the ground 
and from coming in contact with other wires crossing the 
main line. Some trouble was experienced to protect the 
system against lightning, and it has been — to 
construct special apparatus before this difficulty could be 
overcome. At the various mines transformers reduce 
the pressure of the current according to the purposes for 
which it is to be used, and they employ motors, varying 
in size from 1.5 horse-power to 250 horse-power. 

In the month of July, 1895, the works at Brakpan 
were commenced, and on January 27, 1897, the first 
steam dynamo commenced working. Since then the works 
have steadily been added to, but the data as to cost can 
obviously not be taken as a guide for other cases, as the 
regular working of the full plant has not yet settled down 
properly. A somewhat similar system of distributing 
cg over a district has been in operation near Walden- 

urg, in Silesia, for the last two years. 

In this case the generating plant has been erected at 
the pit mouth, and it consisted at first of four steam 
dynamos, each of 300 horse-power, two of which pro- 
duced three-phase currents; the third, continuous currents 
to work a tram line about 22 kilometres (14 statute miles) 
long, while the fourth steam engine is coupled to one 
three-phase and one continuous current dynamo, serving 
as a standby for both systems. For a radius of 4 kilo- 
metres (24 statute miles) the three-phase current is dis- 
tributed at a pressure of 3000 volts, at which it is gene- 
rated; but for greater distances the current is trans- 
formed up to 10,000 volts. Owing to the success of the 
enterprise, two large three-phase generators of 1000 horse- 
power are to be added, as soon as they can be “ee paar 
and six more of the same size will be taken in hand in the 
near future. The charge to the public for electricity is, in 
the district receiving current at 3000 volts: 

For lighting purposes 50 pf. (= 6d.) per B.T.U. 

For motive power and heating 15pf. (= 1.8d.) perB.T.U. 

In the places supplied by the 10,000-volt currents the 
charges are 20 per cent. higher, but large consumers re- 
ceive a discount according to the amount of current they 
use, amounting to 35 per cent. in cases where the value of 
current taken exceeds 10,000 mk. oe per year. ‘ 

At these prices the 1,200,000 B.T.U. used in 1897 in 
Siemens Brothers’ works at Charlton would have cost 
about 7000/., even if the higher prices of the 10,000-volt 
district m. paid. 

It is characteristic for this country that these examples 
of transmission of power by electricity over a dis- 
trict had to be taken from foreign practice. However 
enterprising and progressive the individual Englishman 
is, when a novelty can be introduced only by the co-opera- 
tion of a municipality, of a county council, or, worst 
of all, of Parliainent, diag ee | appears to consider 
it a patriotic duty to throw o les in its way, and in 
most cases it is quite impossible to find out_who benefits 
by such action. After a while the public discovers that 
the introduction of the novelty would be a great con- 
venience, and an agitation is set on foot to remove the 
obstacles which were, in many cases, introduced only to 
satisfy prejudices. = 

Let us hope that a similar fate will not befall the trans- 





mission of power by electricity. 
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SWEDISH IRON ORE MINING. 

The most Prominent and Characteristic Features of 
Swedish Iron Ore Mining.* 

By Professor G. NorpENsTRéM (School of Mines, 

Stockholm). 
(Concluded from page 472.) 
IV.—Prospectinc ror Iron Ore Deposits By MEANS 
or DramMonpd DRILLING. 


In Sweden, as in several other countries, diamond 
drilling is used, as well as shafts and drifts, for exploring 
ore deposits. In other countries larger and more com- 
weg machines are generally used, with which cores 

rom 230 to nearly 400 millimetres in diameter are ob- 
tained, and which can drill holes as deep as 2000 metres. 

Such large diamond drills have only on a few occasions 
been used in Sweden, and on account of the great com- 
pactness which, as a rule, characterises both our ores 
and their country, it is not at all necessary to use drilling 
machines which give cores of so great a diameter. In 
our iron ore mines we have, since 1887, used very simple, 
cheap, and easily transportable diamond drills which bore 
holes whose cores have a diameter less than one-tenth as 
great as the smallest diameter given above. 

All the drilling done with these machines has been ex- 
cuted by the Swedish Diamond Drill Rock Boring Com- 
pany, Limited, in Stockholm ; and the total depth of the 
orings put down by this company in ore mines alone, 
since the aforesaid year (1887), amounts to 30,000 metres. 
In the year 1897 alone they bored about 4000 metres. 
Thus, there are doubtless few countries where researches 
in mines by means of diamond drilling have been made 
to such a great extent in proportion to the production of 
ore as there have been in 7 2 lg The drills belonging 
to this company are partly run by hand power and partly 


by petroleum or electric motors. Especially during the 





Fic. 7. 


last few years the latter have come into more and more 
extensive use. The hollow drill rod is composed of steel 
pipes, each two metres long, and with an outer diameter 
of 33 millimetres and an inner diameter of 25 millimetres. 
The diameter of the drill hole is 35 millimetres and of the 
core 22 millimetres. 

In rock of medium hardness these machines will bore 
1.0 to 1.5 metre in 10 hours when hand power is used, 
and 2 or 3 metres in the same time when petroleum or 
electric motors are used. The cost of the drilling itself 
amounts to 15 kronor (17s. 6d.) per metre toa depth of 
60 metres. For greater depths Fae 60 metres 22 kronor 
(1/. 2s.) per metre is charged. The mineowner must, 
however, pay the workmen who assist the drilling master, 
and pay 10 kronor (11s.) for the first hole drilled, and 5 
kronor (5s. 6d.) for every following hole. Since a reduc- 
tion is made for a larger number of holes, the ave cost 
will be only about 18 or 20 kronor (1l. or 1/. 2s. 3d.) per 
metre drilled. The holes are drilled in any direction, 
and holes up to 144 metres deep have been drilled in rocks 
and ores of great hardness and compactness. The greatest 
depth reached with these drills is thus much less than that 
which can be reached by the help of larger diamond dri 
but for the present purpose a depth of nearly 150 metres 
is quite sufficient. 

V.—BrEAKING GrounD--METHODS OF WORKING. 

For breaking ground in Sweden, as in other countries, 
boring and blasting are used, when the ore and its 
country rock are of a compact nature. The boring tools 
used, both hammers and drills, for more than 30 years 
have been made entirely of steel (Bessemer or open 
hearth), and as explosives, only preparations of nitro- 
glycerine have been used for an equally long time. Gun- 
powder is no longer used in mining. Everywhere in the 
Swedish mines the boring tools are adapted so as to give 
the greatest possible effect. In order to do this, it is 
necessary to have the hammer as heavy as possible in re- 
lation to the drill, or, if P is the weight of the hammer, 
and P, that of the drill, it should be so arranged that the 
relation PLP, which also represents the relation be- 
tween the effective work and the total work, is as 
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t as possible, and has also always been the rule. 
n single - handed drilling, which is now exclusively 
used, the weight of the hammer generally varies 
between 3.5 and 4.5 kilogrammes, and the ave 
weight of the drill 1.4 to 1.7 kilogramme. Thus, the 
ratio _— — is, in Sweden, equal to 0.67 up to 0.75, 
+2Xo 
while in several other countries, where in many places 
the weight of the single-handed hammer is only 1.25 to 
1.5 kilogramme, the ratio is only 0.47 to 0.50, or at the 
most 0.57. 

Besides adapting this ratio of weight, the workin 
effect has also been raised by using steel of suitable hard- 
ness for the drilling tools and by giving the bit a shape 
suited to the rocks, which are, as a rule, hard. 

By these means such advance has been made that it has 
been possible to use hammers for drilling 1500 up to 3000 
metres without their wear or loss in weight amounting to 
more than 0.3 to 0.6 kilogramme ; and as to the drilli 
effect, it is usual in underhand drilling to drill 250 to 378 
millimetres per man per hour, and sometimes up to 600 
millimetres. 

Considering the great hardness of the rock and the ore, 
great efficiency is attained in hand-drilling, and for this 
reason, rock-drilling machines had not come into practical 
use in the mines until about 20 years ago, since which 
time their construction has been greatly improved. Their 
use is, even now, far from common. Another circum- 
stance which contributes to the slight use of drilling 
machines is that they are not quite suitable for stoping, 
which is the most common method of working in the 
mines. There are certain difficulties in placing rock- 
drilling machines on the wide and precipitous stopes, 10 
to 18 metres high. On the other hand, in mines where fill- 
ing is used these machines are much in use, and give 





Dannemora, Striberg, and Stripa, where drilling machines 
are used both in overhand and cross-stoping, and in 
driving galleries. Among the different kinds of com- 
meen. drilling machines used, Schram’s ‘and Rand’s, 
and modifications of the latter made in Sweden, have 
been found to be the best for general use. 

Electric rock-drilling machines have also been tried in 
recent years. In these trials machines of Siemens and 
Halske’s make have been used, and also, although for a 
shorter time, machines of the Marvin type. 

In order to give an idea of the efficiency which is gene- 
rally reached in using drilling machines, it may be men- 
tioned that in overhand working, which is the usual 
method, the amount of rock broken loose per workman 
and per year of 300 days, amounts to 1000 to 1600 cubic 
metres, or, estimated in weight, 3500 to 5500 tons ; and in 
driving the advance by the use of drilling machines is 
generally twice as fast as by hand-drilling when the same 
number of workmen are employed. 

_As to the general effect of blasting in the mines, expe- 
rience shows that in stoping, overhand and cross-work, 
the amount of rock broken down varies between 10 and 


rills, | 15 tons per kil mme of explosive, and between 2 and 3 


tons per metre drilled. In favourable circumstances the 
former figure can rise to 20 or 25 tons, and the latter to 
4 or 6 tons. 
_ In regard to the methods of working, I have already 
intimated that overhand stoping is in most common use. 
Over 80 per cent. of all the iron ore mined in Sweden is 
mined according to this method. The method is also 
used in its original form, or without filling. In Gellivare 
and Griingesberg, open-cast working is mostly used. The 
excavations thus stand open, and their walls are supported 
by rock pillars, and, where n , by more or less 
complicated timbering between the hanging-wall and the 
foot-wall. This method has been used since time imme- 
morial, and it has always given good results both techni- 
cally and economically. This has, of course, to a large 
extent, depended upon the fact that both the iron ores 
and their surrounding rocks are generally of a very com- 
pact nature. 2 

In the mines where this is not the case, the filling 
method has been resorted to during recent years ; and the 
same change has even been introduced in some mines 
where the ore and rock are compact, but where the ore 





deposit has been very thick, and mining has therefore 





advantageous results. Such mines are found at,Norberg, 





been ‘accompanied by difficulties, especially at ter 
depths. Among the methods belonging to this tare 
hand and cross-working are exclusively used, and their 
adaptation does not, on the whole, differ from the corre. 
sponding methods in use in other countries. The only 
more notable differencé is the width of the stope when 
overhand working is used in mines with ores of a compact 
nature. In such cases the width of the stopes can rise to 
12 or 15 metres, and sometimes, .¢., at Dannemora, up 
to 30 metres. 
VI.—VENTILATION OF MINEs. 

According to observations which I have made in several 
Swedish mines, both iron ore and other mines, the tem- 

rature does not increase so rapidly towards the greater 

epths as has been noticed in some other countries, 
Starting from the level (30 metres) at which the tem- 
perature is constant all the year round, the temperature in 
the mines only rises 1 deg. Cent. for every 50 metres. 

In the deepest iron mines the temperature rises up to 
10 deg. or 10.3 deg. above zero Centigrade, and it gene. 
rally varies between 6 deg. or 8 deg. or 9 deg. above zero 
Centigrade, while the average temperature at the surface 
in our mining districts is, excepting the = northern- 
most, between 3.7 deg. and 5 deg. above zero Centigrade. 
Consequently there is, as a rule, a splendid natural ven- 
tilation in all our iron mines. In winter this ventilation 
is frequently so violent that it is necessary to decrease its 
intensity in order to avoid the formation of ice in the 
working chambers. Ventilation brought about mechanic. 
ally has only proved Tr very long galleries, or, 
in general, in working chambers which have long and 
narrow communications, and in mines of little depth, in 
which the ventilation is obviously very slow during part 
of the summer, in July and August, when the tempera- 
ture at the surface, even at night-time, is comparatively 
high, but no very expensive or complicated ventilating 








machines are ever required. In such cases ‘“‘ Harzer- 
Wettersatz” machines are generally used, and sometimes 
small centrifugal ventilators. Ventilation is also some- 
times increased by heating the air with furnaces. 


VIL.—Pickine, CoBBinc, AND WASHING IRON ORES. 

At several of our iron mines, where the ore occurs 
more pure and not mixed with gangue or deads, the 
separation of the ore from the waste is ey done in 
one operation, or simply by hand-picking. Only the 
small quantities of medium ore and small ores are generally 
obtained, and they are subjected to further cobbing, 
washing, and picking. If, on the contrary, the ores and 
the accompanying deads are more or less mixed with 
each other, the rock raised out of the mines is taken toa 
cobbing-house, where it is passed over a screen, or & 
system of screens, and thus separated according to size. 
The coarser sizes are picked by hand, while the smaller 
sizes are separated in different ways with or without pre- 
vious crushing. ; 

For 14 years magnetic separators have been advan- 
tageously used in separating iron ore, and especially for 
separating ore from “smalls,” or in goes where the ore 
occurs in small particles, and would be difficult to sepa- 
rate by hand-picking. These magnetic ore separators are 
frequently used in combination with other machine- 
pot and washing, as, i.¢., at Griangesberg Mine and 
Slotterberg Mine, the latter belonging to the Hjuljern 
Mining Company. At these mines Wenstrém’s magnetic 
separator is used, and this is the one most commonly 
employed at other mines. During recent years the 
“* Monarch” separator has begun to come intouse. Both 
of these makes were exhibited and run at the Mining 
Exhibition which the ‘‘ Jernkontor ” arranged under the 
name Mellersta Sveriges Grufutstiillning (Mining Exhi- 
bition of Central Sweden), in connection with the Inter- 
national Art and Industrial Exhibition held in Stockholm 
in 1897. At the same mining exhibition another magnetic 
separator, constructed by Gréndal and Dellvik, was ex- 
hibited and run. This separator has been advantageously 
used at Pitkiranta, in Finland, since 1894 for concentrat- 
ing poor iron ores. 

VIII.—Surveyine MetHops—Mars AnD MOopDELs 
; OF Es. P 

In surveying mines, the ‘‘Svenska Markscheider: 

methoden” (the Swedish surveying method) is almost 
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exclusively used. The surveying instrument used in this 
method consists of a sighting-tube attached to an alhidade- 
rule a b (Fig. 7), provided with a tube ¢ and a _ vertical 

duated circle d, both fastened to one and the same 
Forisontal axle, in such a manner that the tube can move 
in the vertical plane which passes through one edge of 
the alhidade a 6. . : 2 

This sighting-tube, in surveying, is placed on a plane 
table fixed to a tripod frame, which at the top consists 
of a round brass ring a (Fig. 8), whose upper edge is 
plane, turned, and polished, and which is at the bottom 
furnished with a levelling contrivance. In the interior 
of the ring is fitted a round wooden disc b, supported by 
the screws c, and adjusted by the screws @ in such a 
manner that when drawing-paper of somewhat smaller 
dimensions than the wooden disc is glued fast on the 
upper surface of the disc, the disc surface thus covered is 
close under the upper edge of the brass ring. 

In surveying, at least two plane tables are always used. 
From each station the immediately preceding and imme- 
diately following station is sighted, as well as all the 
fixed points situated between these stations and the 
contour points in the excavation which is being sur- 
veyed. 

in surveying station-points and fixed points the lines 
of sight are marked on the paper on which the distance 
and the angle of the lines to the horizontal plane are 
noted. The contour-points are marked, with the help of 
a scale, direct on the paper, after the distance to them 
from the station has been determined. The map of the 
mine is then made by combining all these different obser- 
vations. 

This method of surveying, which is neither known nor 
used in any other country, has here been in use for more 
than 150 years. During the last 30 years many improve- 
ments have been made in these instruments, and since 
steel tape-measures have come into use in all more im 
portant surveys, very excellent results have been reached 
by this method. The apparatus is also much more con- 
venient than to use a theodolite, especially in excavations 
of the form which is common in our mines. 

If, however, the ore fields to be surveyed are of very 
great extent, this method is not very suitable to use alone, 
and in such cases recourse is had to theodolite surveying. 
By the help of this instrument a sufficient number of fixed 
points are determined, and then the remaining work is 
done by the ‘‘Svenska Markscheidermethoden.’ 

According to the regulations of the Swedish Mining 
Act, all plans and sections of ore mines must drawn 
on a scale of 1: 800, and must be made in conformity 
with a normal map drawn up by the Mining Department 
(‘‘ Bergséfverstyrelsen ”). nsequently all shafts and 
other excavations must be shown on the plans. Further, 
both the parts of the excavation where ore of different 
kinds occur and that occupied by the country, gangues, 


dykes, &c., must be distinctly marked with certain] g 


specified colours. Contrary to the rule in other countries, 
it is decreed that no more than one horizontal section may 
be drawn on each sheet, and this rule has been followed in 
Sweden ever since mine plans first began to be drawn up, 
270 years ago, or in 1628. 

The mine plans made in this way give a very clear and 
exact idea, not only of the configuration of the excavation, 
but also of the mode of occurrence of the ores contained in 
the mine, and, for that matter, everything pertaining to 
the geological conditions of the mine. 

According to the Mining Act, it is also decreed that all 
mine plans must be drawn in duplicate. One of these 
copies is to be kept at the mine, and the other is to be 
forwarded to the ce of Mine Maps belonging to the 
Board of Trade at Stockholm, where there is thus a com- 
p'ete collection of all the mine plans in the country—a 
collection which is ~~ unique, no other country having 
anything similar. It is also prescribed that in all mines 
which are being worked every new piece of work must 
surveyed, at the latest, on the year after it is begun, and 
it is the mineowner’s duty to forward these supplementary 
surveys to the Office of Mining Maps, whereby the collec- 
tion of plans at this office are completely revised from 
year to year, and made exactly like those preserved at 
the mines. ; 

In order still better to illustrate the condition of the 
mines, it has for a long time been usual to make models 
of mines ; but it is only during the last 30 years that these 
models have been made in a manner fully suitable for 
the purpose. The models are of two types. hen a 
model is to be made of a mine with a small number of 
levels (6 to 8), the contours of the working areas and the 
geological conditions in each level are painted in oil 
colours on glass plates, all in conformity with the normal 
map. Then these glass plates are placed one above the 
other, and at a distance from each other exactly in pro- 
portion to the distance between the different levels repre- 
sented, and so that each glass will have a perfectly exact 
position in relation to the others. 

If, on the other hand, a model is to be made of a mine 
with a larger number of levels, these glass models cannot 
be used, but another method must be resorted to. The 
different levels are cut out of stiff white pasteboard on 
which the ores, &c., are marked with the respective 
colours, Then these sections are fastened on squares of 
wire stretched on wooden frames, which are placed the 
one over the other so that each will have its exact position 
mm relation to the others. 

Both of these model types are very practical, and give 
& clear idea of the position of the working areas in 
relation to each other, the mode of occurrence of the ore, 
and generally of the geological conditions of the mine. 


IX.—Propvuction or Iron Ore. 


4 As will be seen by Table IV., the ave annual pro- 
ao of iron ore (mountain ore) for each five years toons 
1-95 has risen from 453,486 tons to 1,517,434 metric 





tons. The distribution of the production during the 
period 1891-5, at some ore fields in Central Sweden, was 
shown by the statistical map attached to the paper, but 
not reproduced here. Furthermore, this Table shows that 
the total production of iron ore was: 


Tons. 
1895... 1,901,971 
1896... 038,094 
1897... 2,086,119 


The principal increase of the production of iron ore in 
Sweden began in the beginning of this decade or in 1892, 
and the further increase of the production to the present 
amount of somewhat over 2,000,000 tons, is to be chiefly 
ascribed to the extensive mining operations at the large 
ore fields of Gellivare and Griingesberg. 

In 1897 there was mined (Table IV.): 


Tons of Iron Ore. 


In Gellivare = 23,110 
», Griingesberg ... 652,977 
Total 1,276,087 


And thus it is seen that these two ore fields alone pro- 
se 61.17 per cent. of the total production of iron ore in 
weden, 


TaBLe III.—Mazximum Vertical Depth of Principal Iron 
Ore Mines in Sweden at the end of 1895; Yearly Average 
Production of Iron Ores, 1891-5 ; Production of Iron 
Ores in the Years 1895, 1896, and 1897. 
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a “nihitentn 
m. metric- | metric- | metric- | metric- 
| tons tons tons tons 
Gellivare ee 353,140 624,709 | 604,357 623,110 
Gringesberg 265) 320,686 | 476,327, 639,267 | 652,977 
Norbérg.. 200, 136,361 134,072 | 127,980 137,897 
Dannemora 258 55,440 45,598 49,214 46,890 
Striberg.. 271) 42,829 4,011 35,653 | 85,977 
Persberg 261/ 31,401} 27,096, += -27,100| 32,041 
Stripa ..  ... 178, 29,135 500 30,000 | 000 
Skiéttgrufvan ..| 106 24,493 22,122 21,336 | 28,19) 
Dalkarlsberg ..| 330 23,069 22,681 24,880; 25,440 
Kantorp.. 94 «14,746 12,787 | 13,174) 16,184 
Lekomberg a oe : | 5,603; 14,216 
Bjérnberg 173 | 14,014 13,502 | 12,592 | 11,600 
Vintjarn | 98! 18,89 15,693 | 15,748 13,210 
Pershyttan | 115 13,419 | 18,805 | 14,213) 12,250 
Finnmossen 192 13,349 | 15,709 | 6,388 | 15,334 
Ri-hojdberg ..| 65] 18,221| 16,274| 15,224| — 15,695 
tillberg ..| 140] 12,979] 18,888;  15,692| 18,299 
Stortigtsgruf- | 
vorna .. ..| 116 12,834 17,161 | 15,6€6 | 11,187 
Svartvik “ 255) 12,166 15,910 | 11,691 | 9,091 
Ingelshyttan ..| 136 12,089/ 15,065, 14,574 18,981 
Kiarrgrufvan (co | 
of Kopparberg)| 79 10,053 5,678 2,798 | 
Griisberg .-| 180 9,817 7,364 8,245 | 9,227 
Nordmark «| 285) 9,231 8,382 8,003 | 7,780 
Klacka and Ler- | 
berg .. --| 165) 9,136 9,315 | 8,360 7,671 
Vigelsbo ..| 147} 8,800 7,00¢| 6,182 6,729 
Rillingsberg ..| 170 8,732 8,758 | 8,767 9,700 
Bispberg ..| 937; 8561) 12,509) 13,071) 19,040 
Buriingsberg ..| 180 8,180 7,983 9,840 | 6,208 
Langvik.. ..| 151 a 5,836 6,296 9,835 
Taberg (county) | 
of Vermland) | 355 7,599 8,806 | 7,555 6,430 
Ramhiill ook ae 7,021 5,535 5,039 6,564 
Langban .-| 170} 5,703 5,856 5,767 6,723 
Riddarhyttan ..| 74) 5,578 5,968 7,663 7,345 
Slotterberg ..| 273) 5,801 3,405 5,344 4;492 
Nyaing .. oo| 212 5,328 2,840 398 3,756 
Norra Nyberg ..| 67) 5,283 6,210 | 6,343 5,068 
Timansberg ..| 136 5,274 5,824 5,114 5,027 
Rosberg... ont 159) 6,187 5,292 4,228 4,689 
Other mines ..| .. 285,455 208,502 | 206,889/ 205,834 
Total tor Sweden| .. | 1,517,484 1,901,971 | 2,038,004 | 2,086,119 
\ 








TABLE IV.—Number of Mines in Work and Yearly 
Average Production of Iron Ores, 1861-95 and 1891-7. 








Yearly Average 

Years Number of Production of Iron 

Minesin Work. | Ores, 1861-95 and 
1891-7, 

metric tons 

1861-5 500 453,486 
1866-70 422 542,323 
1871-5 576 784,707 
1876-80 382 721,232 
1881-5 496 874,423 
1886-90 530 037 
1891-5 339 1,517,434 
1891 346 255 
1892 353 1,291,933 
1893 341 1,481,487 
1894 .. 326 1,926,523 
1805... 327 1,901,971 
1896 .. 2,388,094 
1897 .. 2,086,119 











Next in order with respect to the amount of ore produced 
during the year 1897 come the Norberg Mines, with a pro- 
duction of 137,897 tons of ore. At the two ore fields Danne- 
mora and Striberg, the production of ore has been about 
46,890 and 35,977 tons respectively, and at four mines, 
Persberg, Stripa, Skéttgrufvan, and Dalkarlsberg, be- 
tween 25,000 and 32,000 tons. In all other mines, the 
production of ore has been less than 20,000 tons. 

In to the production of iron ore in Sweden, 


both in ancient and modern times, it is worthy of notice 
that it has never been so great that it could be ed 
as too large in relation to the resources of ore on which 
it was based. Nothing of this kind has happened even 
when the prices of ore have been high, but the mining 
of iron ore has always been rather moderate, and can 
still be said to be so. It is, for that matter, easy to con- 
vince oneself of this by making an estimate of the 
annual average depth of working caused by each year’s 
production of ore. Another proof that the mining 
of ore has been carried on with moderation is that 
the majority of our iron mines have not reached 
any considerable — notwithstanding that many 
of them, some of which contain the most valuable 
ore, have not been mined fur 300 to 500 years and 
more. Only two of these mines, Taberg (in Verm- 
land) and Dalkarlsberg (in Nerike), have reached a per- 

ndicular depth of over 300 metres (Table III.). The 
ormeris about 360 metres, and the latter 330 metres deep. 
In 12 iron mines the depth varies between 200 and 275 
metres ; in 52 mines between 100 and 200 metres. All the 
rest have a depth of less than 100 metres. 





INSTRUMENTS FOR MEASURING SMALL 
TORSIONAL STRAINS.* 


By Mr. E. G. Coker, B.A., B.Sc., M.I.M.E. 


THE advances made within recent years in the scientific 
testing of engineering materials have caused great atten- 
tion to be paid to the design of instruments for measuring 
small strains. By far the greater number of such instru- 
ments have been devised for measuring the small strains 
of extension or compression in bars subjected to a direct 
pull or push, and but little attention has been paid to in- 
struments, for the use of engineers in the measurement 
of the small strains in a bar subjected to twist. 

The object of the present paper is to describe two 
arrangements of apparatus intended for use in engineer- 
ing laboratories and testing-houses for measuring such 
stra, and for the determination of the modulus of 
rigidity. 

ch instrument is wholly supported by the test-bar, 
being secured thereto by screws, which grip the bar at 
two transverse sections separated by a known interval, 
and the relative angular displacement between these two 
sections is measu directly. The instruments are 
adapted to measure both large and small strains, and are 
self-contained, while they can be used in a horizontal, 
vertical, or inclined position. 

One form of the apparatus is shown by Fig. 1, next 
and consists of a uated circle A, mounted upon a chuck 

late B, provided with three centring screws adjustable by 

and. ring C, secured to the test bar by set screws at 
a known distance away, carries a swivel arm D in which 
slides a tube E, so that the contact ball F at its outer end 
can be brought into position touching the centre of the 
faced end of a screw micrometer gauge H provided with 
a divided head. This micrometer screw is mounted upon 
a vernier plate J of the graduated circle, and can be 
clamped in any position, the final adjustment being 
effected by a screw N. : " 

A silk covering wire connects an insulated binding 
screw K upon the ring with the contact ball, and this 
wire is joined up in circuit with a simple form of galvano- 
meter L and cell M to a second uninsulated binding screw 
on the ring. Ifthe contacting pieces are touching, a circuit 
is completed through the test bar, and the galvanometer 
needle is deflected. If now a twisting movement is ap- 
plied to one end of the test bar, the contacting pieces 
are separated, and the micrometer screw must be ad- 
vanced until the circuit is again completed, as indicated 
by the galvanometer needle. The number of divisions 
through which the screw has been turned affords a mea- 
sure of the angular displacement, and it only remains to 
calibrate these readings in terms of angular measurement. 

The calibration is effected by reference to the graduated 
circle and vernier plate. _ 3 : 

The micrometer screw is set tangentially to the radial 
arm, and therefore its indications are nearly proportional 
to the tangent of the angle moved through, but if the 
faced end of the screw is always maintained at or about 
its central position, the error introduced by taking the 
readings as directly proportional to the angular displace- 
ment is relatively small compared with the quantity 
under measurement, and may be neglected. 

To calibrate the instrument it is therefore only neces- 
sary to measure the number of divisions corresponding to 
a small angular displacement of, say 10’, and this is easil 
acomegnehed by setting the instrument in position wit 
the circuit complete and afterwards following up a known 
angular displacement of the vernier plate by the micro- 
meter screw. CUS Pees 

A simple form of detector eee yong San in circuit 
with a single dry cell, has been found to be a convenient 
arrangement for —— when contact takes place, and 
the feeble current required does not injure the contacting 
surfaces. It is essential that the graduated circle be 
accurately upon the bar, with its plane perpendicular 
thereto, and its centre coinciding with the longitudinal 
axis of the bar. An a ment devised to 
effect this, ne two similar and equal clamp bars, 
the eyed ends of which take over er Projecting 
cones arranged diametrically upon the chuck plate an 
ring. Each main piece has one degree of freedom with 
respect to the clamp bars, and, therefore, two degrees of 
freedom with respect to the other ; these degrees of free- 
dom are suppressed by projecting plates fitting inst 
corresponding projections on the main pieces, and this 
connection makes the apparatus a rigid whole. The bar 
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is now inserted, and the screws adjusted by hand as 
accurately as possible 

The clamp bars are afterwards removed, leaving the 
two main pieces accurately spaced on the bar, while the 
graduated circle remains go arya thereto, and very 
pana praged centred. The light contacting arm is then 
clamped in position, and the bar may now be set in the 
testing machine. 

An improved clamp described with reference to the 
second form of apparatus may ke used instead of the 
arrangement described above, and the hand-operated 
chuck plate “we | be replaced by a form of self-centring 
chuck described below. An example of tests made with 
this apparatus is given below. 

The test bar was adjustably secured at one end, and a 
balanced lever of fixed nage secured upon the free end, 
and hung from the arm of ascale beam. The load was 
applied by placing equal weights in the suspended pans of 
the balanced lever and scale beam, so that bending move- 
ment was as far as possible eliminated. Before making 
a reading, the torsion arm was brought to a horizontal 
position by aid of a spirit level. 

The mean of the calibration tests gave 18.6 divisions of 
the micrometer screw as corresponding to an angular dis- 
placement of one minute of arc. 

Turned bar of Bessemer steel, length under measure- 
ment = 10.25 in., diameter = 0.747 in., torsion arm = 
15 in., a constant. 











Fia. 5. 
The figures in the first column give the load in the pan 
at the end of a constant arm: 
ea Reading. Differences. 
0 0 26 
: 77 26 
or 
4 103 = 
5 128 96 
6 154 9 
; igi 
9 231 = 
19 256 7 
11 283 2 
12 307 4 
13 333 4 
14 358 - 
15 384 26 
16 410 2h 
17 435 25 
18 460 = 
19 485 35 
20 510 x, 
If 2 = length of the bar, 
d = diameter, 
T m = twisting moment, 
6 = relative angular displacent, 
C = modulus of rigidity, 


then for bars of uniform circular section, 


ad adt@’ 
and we have for this test-bar 
C = 11,790,000 lb. per square inch. 

A second test gave almost identically the same results. 
The performance of the instrument is limited by the 
accuracy of the micrometer screw, and in the present in- 
strument the smallest angular displacement capable of 
measurement is about four seconds of arc. As the con- 
tacting bar is not wees no difficulty is experienced in 
balancing it, and therefore its length may be considerable. 

his form of iystrument is therefore adapted for measur- 
—— strains in long test bars. 

he second form of apparatus differs from the preced- 
ing in employing a ing microscope to observe the 
relative angular displacement of a radial line upon the 
vernier plate. The edge of a thick wire is a very con- 
venient line for observation, and has been used with 
notable success in an extensometer designed by Professor 
Ewing. (Proc. Roy. Soc., May, 1895). The instrument is 
shown by Fig. 2, in which A is the uated circle 
mounted upon a chuck B, and furnished with a vernier 
plate J, an arm O of which carries a wire P. 

A reading microscope is carried in the sleeve R of an 
‘arm S mounted upon the short cylinder C, which latter 
| is gripped upon the test bar by screws. 








The reading microscope has an eye-piece T provided 
with a glass scale, and a right-angled prism U is inter- 
posed between this and the objective W, so that readings 
can be easily taken. The tube Q is free to slide or rotate 
in its guide R, but, in order to readily focus the wire, 
this latter is carried in a frame X, pivoted upon the 
vernier plate J, and adjusted by a screw. 

The microscope arm § is secured to the cylinder C by 
a divided collar, the two halves of which are pivoted on 
one side and the free ends are clamped by screws. If it is 
desirable that the telescope be turned round or released 
altogether the screw may be thrown out of engagement. 
Since the difference between an arc and its corresponding 
chord is an infinitely small quantity of the third order, 
when the are is an infinitely small quantity of the first, 
the readings of the microscope scale may be taken as 
directly proportional to the angular displacement, and 
the calibration is effected by moving the wire through a 
definite angle of 10’, and noting the equivalent ing 
of the micrometer eye-piece. 

This instrument is furnished with an improved form of 
clamp, Fig. 3, consisting of a pair of divided ‘collars a, 
the halves being pivoted together at b, and secured by 
nuts c. 

The collars are wedge-shaped in radial section to engage 
with corresponding wide-angled grooves upon the chuck- 
plate and cylinder, only the angled sides being in contact, 
so that the collars are readily fixed when required. 

The lower halves d of the divided collars are connected 
by one or more distance pieces ¢, so that when the former 
grip their respective grooves each piece has one degree 








of freedom with respect to the clamp, and this can be 
suppressed by a pin or by the frictional grip of the collars, 
thereby causing the parts to act as one rigid whole for 
setting the instrument on the bar. 

The graduated circle of this instrument is carried by a 
self-centring chuck of somewhat novel form, and a sec- 
tion through this is shown by Fig. 4, while a perspective 
view of the arrangement is shown by Fig. 5. 

There are three centring screws A!, the outer cylin- 
drical ends of which are supported in guides B', and pre- 
vented from rotating by pins C! engaging with slots 
cut in the screws. The screws work in rotating nuts D1, 
provided with bevel pinions E!, gearing with a hand- 
operated bevel ring G!, so that all the screws are advanced 
or receded together. An additional pinion H! is pro. 
vided, operated by a key fitted on its squared spindle J}, 
so that the screws are firmly gripped upon the ie The 
inner ends of the nuts have a collar bearing K!, so that 
the stresses are borne by the body L! of the chuck, and 
the bevel ring is prevented from ro bearing-plates 
and an adjustable ring M, at the k. This bevel 
ring can be slid back to allow any screw to be separately 
adjusted. Other modified arrangements of the chuck 
have been tried, in which the guide pins have passed 
bodily through slots cut through the inner ends of the 
screw, and the screw pairs have been inverted ; but these 
modifications have not answered well. 

An example of tests made with this form of apparatus 








Fic. 2. 








Fic. 5. 


is ones the same Bessemer steel bar being used. 
ean value of calibration test—1 minute of arc corre- 
sponds to 36 divisions of scale. s 
Length under measurement 8 in., diameter 0.747 in., 
torsion arm 15 in., a constant. 


7 ag Reading. Differences. 
0 800 
1 759 S 
2 718 41 
4 636 40 
5 596 4] 
6 555 42 
7 513 42 
8 471 41 
9 430 41 
10 389 40 
11 349 40 
12 309 42 
13 267 42 
14 225 42 
15 283 40 
16 143 40 
17 103 41 
18 62 


and we have for this test-bar C = 11,850,000 lb. per 
square inch. ; 

A second test gave very approximately the same re- 
sult. Angular displacements of 1 in. can be measured 
with this form of apparatus. As the overhanging arm 
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ing the microscope is necessarily heavy, to afford 

the requisite stiffness, the length under measurement is 
imited. : , 
; For the purpose of making the angular displacements 
visible to an audience, a magnifying arrangement is used, 
consisting of a tilting mirror, supported upon a tripod. 
Two legs of the tripod are supported by a hole and slot 
carried upon the vernier plate, and the third leg is sup- 

rted upon a plane attached to the other main piece. 

The spot of light reflected from the mirror is caused to 
move over a fixed graduated scale, and the angular dis- 
placement is thereby made visible. 








BOILER EXPLOSION AT WAKEFIELD. 

A FORMAL investigation has been conducted by the 
Board of Trade with regard to the circumstances and 
cause of a boiler explosion which occurred on July 25 at 
the Sharlston Collieries, near Wakefield, belonging to the 
New Sharlston Colliery Company, Limited, and by which 
a man and a youth lost their lives. The Commissioners 
were Mr. Howard Smith, and Mr. J. H. Hallett, con- 
sulting engineer, Cardiff. Mr. Gough, of the Solicitors’ 
Department of the Board of Trade, conducted the inquiry 
on their behalf, and Mr. T. R. D. Wright, barrister and 
Recorder of Pontefract, represented the owners of the 
boiler, as well as Mr. Parkin, the enginewright at the 
collieries ; and Mr. George Grant, the boiler repairer at 
the collieries. : : 

Mr. = , in opening the proceedings, said that the 
boiler which exploded was of the egg-ended a 
fired class, and was one of 20 in use at the collieries. It 
was purchased from Messrs. Spurr and Inman, of Wake- 
field, in 1879, but as the records of the old firm had been 
destroyed when Messrs. Spurr, Inman, and Co., Limited, 
purchased the business in 1884, the exact date of make 
was not clear. The boiler was not insured, and no super- 
gg. — was employed, but all the boilers 
were under the care of Mr. Parkin, the enginewright, 
who had previously been engaged at the Great Northern 
Railway Company’s erecting and fitting shops at Don- 
caster. No records appear to have been kept at the col- 
lieries of the repairs effected to the boilers from time to 
time, and there was nothing to show why the repairs 
were needed or what repairs were made. All the 
information given was merely to the effect that a 
boiler had been repaired at such a time, but how or 
in what manner was not stated. The boilers were 
cleaned out about every three or four weeks, when 
they would be examined by the boiler repairer, and if he 
found any defect he would report it to Mr. Parkin, who 
would then make an examination. The brickwork did 
not appear to have been removed from the exploded boiler 
for many years, but otherwise it was subjected to the 
usual periodical examinations. In March, 1895, a steel 
ag was fitted over the fire in the boiler in question, but 

r. Gough added he was afraid he could not produce evi- 
dence as to why this was done. The boiler was thoroughly 
examined by Mr. Parkin at the time this plate was put in, 
and he found no defects or cracks at the seams. In May, 
1895, a slight defect was found in the front end of the 
boiler, and it was cut out, and a patch applied. Mr. 
Parkin again examined the boiler at that time and found 
it in good condition. In March, 1897, a few rivets were 
renewed, and on June 15 last, Grant, the boiler repairer, 
made a careful examination and found no defects or sign 
of leakage. The boiler was cleaned out on July 5 last, 
and the cleaner would state that he did not then observe 
any defect or leakage. The boiler was connected to a 
steam pipe common to it, and 10 other boilers of similar 
construction, and it was fed by means of a donkey pump, 
the water being obtained from a deep well, from which it 
was pumped into a tank, and then into a hot well. No 
difficulty was experienced at any time in feeding the 
boilers, and there was not the slightest evidence that the 
explosion was due to overheating. On July 25 this boiler 
and the other boilers were working in the usual manner, 
and the steam pressure as registered by the gauge was 
about 55 1b. At noon the boiler exploded, rupturing at 
the fifth seam from the front end, and the two parts 
being projected in different directions. One part, after 
demolishing a railway wagon, was thrown about 140 yards 
from its original position. The fittings were disturbed, 
and four other boilers were more or less damaged. Frank 

40dge, a fireman, who was attending to the boiler at the 
time, was killed, and a youth named Edward Kearney 
was so much injured that he died two days afterwards. 
Since the —— the boiler had been thoroughly ex- 
amined by Mr. Woodthorpe and Mr. Shott, engineer sur- 
veyors to the Board of Trade, and they were of opinion 
that the explosion was due to a seam rip at the front end 
ofthe boiler. Those two gentlemen found that the plates 
would not bend without fracture, and the appearance of 
the fracture was similar to the fracture of cast iron. They 
also found that the overlaps had been considerably reduced 
by caulking, and they considered that this would en- 

ance the tendency to seam rip. 

Mr. Gough then proceeded to call witnesses. 

Mr. Wilfred Creswick said he had been general 
manager of the collieries since 1875. He had abandoned 
& sister boiler to the one which had exploded, although a 
few months younger, because of the explosion. 

By Mr. Wright: The feed water was very hard, and 
deposited a great deal of scale, They used egg-shaped 

ilers because rf were easier to clean. Since the ex- 
Plosion he had the sister boiler tested by hydraulic 
Pressure, and had discarded it, although it stood a pres- 
Sure of 120 lb. to the square inch. 
ri Mr. W. J. Parkin, enginewright at the collieries, said 
oo charge of all the boilers and machinery, and had 

& good deal of experience. He was 19 years in the 
employ of the Great Northern Railway Company, at 
neaster, and for over 18 years he was in full charge of 





the erection of locomotives. Whenever he asked for a 
new boiler to be provided at the collieries, he had got it 
at once without any hesitation whatever. He had never 
found any seam rips in the boiler. The last examina- 
tion he made of the exploded boiler was in May, 1897, 
but Grant, the boiler repairer, often examined it. He 
had tested the metal since the explosion and found it 
very brittle. He had come to the conclusion that the 
explosion was caused by the boiler being overheated 
from shortness of water. He formed that opinion be- 
cause he found the scale knocked off the plates on the 
sides and at the bottom of the boiler. e had never 
known Lodge, the fireman, who was killed, neglect to 
feed the boilers under his charge. Witness never 
tested the boilers by hydraulic pressure. 

_ By the Commissioners: When he examined the boiler 
in 1897, he went inside it with a hammer, after it had 
been cleaned out ; and sounded the plates to see if there 
were any weak places, but he did not find any. He 
thought he made a proper examination and did not con- 
sider he could have done more than he did unless he had 
taken some rivets out. He had never had any training 
in the examination of such boilers. 

George Oxley, boilermaker, said he was employed 
at the collieries from July, 1892, to October, 1896, and 
during that time he examined the boilers. Whenever he 
found a seam rip he took the plates out, but he did not 
think he had ever met with one in the exploded boiler. 

GeorgeGrant, boiler repairer at the collieries, said it 
was his duty to inspect the boilers inside and out, and he 
got round them all every two or three months. He had 
made various repairs to the exploded boiler. The 
cause of the explosion was, he thought, shortness of 
water. 

By the Commissioners: He had been taught to examine 
Ms ee eae his apprenticeship, and had “ picked it up 

imself.”” 

James Faas boiler cleaner, said he had been 
employed by the colliery company 21 years. He cleaned 
pe boiler in question on July 6, and there were then no 

efects. 

By Mr. Wright: Witness thought shortness of water 
= o cause of the explosion, because the scale was off 
the plate. 

Henry Cusworth said the men who fed the boilers were 
under his charge. The pressure at which the boilers 
egg was about 50 lb., and the valves blew off at 
55 Ib. 

Joseph Howden, assistant to the last witness, said that 
a quarter of an hour before the explosion the water- 
gauge glass was three-parts full. This evidence as to the 
supply of water was confirmed by that of two subsequent 
witnesses. 

Mr. George Shott, Engineer-Surveyor to the Board of 
Trade, said he examined the boiler three days after the 
explesion. He produced a plan of the boiler, and gave 
details of construction, thickness of plates, &c. The 
pressure on the valve, by calculation, was 70 lb. The 
explosion had evidently been a very violent one, the 
boiler bursting asunder at the fifth circumferential seam, 
giving way at the bottom where a riveted patch had been 
applied, the fracture closely following the line of rivet 
holes. The boiler was rent in two, and parts thrown as 
above described by Mr. Gough. Generally the boiler 
was in good working condition, and there was no serious 
deterioration or wasting of the plates. There was evi- 
dence of a long-standing seam-rip at the bottom of the 
fifth circumferential seam from the front end. It might 
not have been visible from the inside, not being all the 
way round and right through. There was not the slightest 
evidence of overheating. Part of the plate was fractured 
in his presence; it would not bend, but broke, and the 
fracture was like cast-iron crystalline. The overlap had 
been reduced by ee ae particularly when the 
repairs had been made. is increased the liability to 
seam rip. The explosion was due to seam rip. 

By Mr. Gough: The boiler was not fit to work at any 
useful pressure. The rip might have developed just 
before the explosion. To detect a rip he would cut a 

jiece out of the plate, which would show whether it was 
Pritele, or he would take out some of the rivets and 
examine to see if there was a crack. If the plate was 
brittle there would be signs of it. Striking with a heavy 
hammer would have shown the defect if there had been 
any suspicion of its existence. Ifthe hydraulic test had 
been applied in 1897 the defect would have been dis- 
covered. 

By Mr. Howard Smith: A man would not be com- 

tent to examine a boiler by the light of nature—he must 
be » ayaa and have had experience. He must be 
r) 4 

By Mr. Hallet: The same rip might have been de- 
veloped by the sagging of the boiler owing to the way it 
was supported, and to the expansion and contraction. 
He was eee of opinion that seam rip and not 
shortness of water caused the explosion. 

Mr. William Henry bf saewana a 
the Board of Trade at Live , gave similar evidence. 
He would have used a chisel and hammer to the edge of 
the plate to test it, but how often he would not say. If 
this test had been applied the state of the boiler would 
have beea discove’ ong ago. 

By the Commissioner: He thought the boiler had been 
working in an unsafe condition over 12 months. Such 
boilers ought to be well examined by a trained and com- 

tent person, and as they got older he should look out 
for seam rips. ‘ 

This closed the examination of witnesses, and Mr. 
Gough then submitted the following questions, on which 
he requested the judgment of the Court : f 

i, en was the boiler constrycted, and was it fit for a 
safe working ure of about 60 Ib. per square inch ? 

2. Was the boiler repaired in 1892, in 1895, and in 1897 ? 


Engineer-Surveyor to 





were the rivets drilled out or were they punched out, and 
were the —— executed in a proper manner ? 

3. Was the management of the boiler entrusted to a 
competent and experienced person? was it periodically 
— and if so, were the examinations properly 
maae! 

4. Whether seam rips have been discovered in similar 
boilers working under similar conditions at the Sharlston 
Collieries ? 

5. Was boiler No. 16 subjected to hydraulic pressure, 
and if not, whether such a test should have been applied ? 

6. Were proper measures taken to insure that the boiler 
was being worked under safe conditions ? 

7. What was the cause of the explosion and loss of life? 

8. Whether the explosion was caused by the neglect of 
Mr. Wilfred Creswick, the general manager, or by the 
neglect of Mr. William John Parkin, enginewright, or by 
the neglect of Mr. George Grant, boilersmith—all or 
either of them; and if so, whether the New Sharlston 
Colliery Company, Limited, are responsible for such 
neglect ; and Part er, whether the explosion was ca‘ 
by the neglect of the New Sharlston 
Limited ? 

Mr. Wright then addressed the Court on behalf of the 
colliery company and their servants. He said that Mr. 
Creswick, the manager, did not profess to understand 
boilers, but he employed Parkin, who seemed to him to 
be absolutely trustworthy and capable of looking after 
the engines and boilers; Mr. Shotton, of the Great 
Northern Railway Company having, in effect, in reply to 
Mr. Creswick, said he would meet all his requirements. 
For several years things went on satisfactorily, and no 
one could suggest that Parkin was not competent for the 
post he filled. Accidents such as this always taught 
people something they did not know before; they became 
wiser after such events. He did not think it would be 
suggested that the staff was insufficient or that the com- 
food scamped anything on account of wages. The only 
ault that could be alleged against the company was that 
they had not ce oe a a man who was specially in- 
structed and peculiarly fitted to look after engines and 
boilers. It had been suggested by Messrs. Woodthorpe 
and Shott that some of the rivets ought to have been 
drawn ; but it was evident that too much stress had been 
laid by them on the evidence of | or weeping. He 
submitted with confidence that Parkin and Grant had 
used the best means according to their ability, and that 
want of ability was altogether a different thing to neglect. 
If the men did not discover a defect in the boiler, it was 
not from neglect but from want of ability. Mr. Wright 
also submitted that the boiler exploded in consequence of 
overheating ; and evidence had been given, he contended, 
which went to support that. This was not, he thought, a 
case in which negligence could be attributed to the com- 

ny ; they had endeavoured to select the best men to 
ook after their boilers, but unfortunately they did not 
get the best man, but that was simply an error of judg- 
ment. 

Mr. Gough, in replying for the Board of Trade, said 
so far as Grant was concerned he was merely a boiler- 
smith engaged in doing repairs, and he did not think there 
was any evidence which directly connected him with 
the explosion, but at the same time the manner in which 
repairs were effected to the boiler was not the most 
skilful. Mr. Creswick was not a mechanical engineer, © 
but by the colliery rules he was responsible for the 
appointment of the requisite persons at the colliery and 
for having eng Parkin. This explosion could not in 
any sense be termed an accident or unavoidable. There 
could be no question that in some of the boilers at this 
colliery seam rips had been discovered, and assuming that 
Parkin was compoeres for his position, he ought to have 
attended to the boilers in a proper manner, to have taken 
out rivets, and also to have submitted the boilers to the 
hydraulic test. The management of the boilers had not 
been entrusted to a competent and experienced person, 
and the explosion was caused by the company in failin , 
to entrust their management to a person of experience, 
that had been done, he (Mr. Gough) submitted that the 
explosion would never have occurred. 

The Court then adjourned till the following day, the 
Commissioners during the interval having made an exami- 
nation of the exploded boiler. On the Court resuming, 
Mr. Howard Smith gave judgment. He reviewed at 
some length the evidence which had been given, and 
dealt with the appointment of the various officials at the 
colliery and their qualifications. Mr. Parkin had had 
no experience in examining boilers, and had never been 
taught by bn Bag todoso. He was doubtless a g 
foreman mechanic, but the special colliery rules stipu- 
lated that the ont or other competent persons 
should have charge of the boilers, engines, and machi- 
nery. The Commissioners had examined the exploded 
boiler and found that there was no evidence of over- 
heating, and that the fracture showed that the seam 
rip was of old standing. The explosion was caused, 
in the opinion of the Court, by a transverse rip in 
the fifth circumferential seam from the front end of 
the boiler, the rip having extended through the plate, 
and consequently the boiler was not able to withstand the 
pressure it was subjected to at the time of the explosion, 
or, indeed, any pressure at all. It was surprising to them 
that it had not exploded before. In answer to the ques- 
tions put by Mr. Gough, Mr. Smith said: (1) the boiler 
when new was fit for a safe working pressure of 60 lb. A 
boiler of the egg-ended type, however, rapidly deteriorated, 
owing to the unequal expansion and contraction to which 
it was subject, and, as he had already said, at the time of 
the explosion it was not fit for any pressure at all. (2 
When repairs were made rivets were punched out i 
of being drilled out as they ought to have been. The 
repairs were not executed in a proper manner. (3) The 
management of the boiler was entrusted to Mr, Parkin, 
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a fitter of experience no doubt, and capable of attendin 
to his own particular work about machinery ; but he had 
had no previous experience in the examination of boilers, 
and was not competent to examine them. The men under 
him had not made a proper examination, they had not 
found the seam rip in the boiler, and in the opinion of the 
Court they did not chip away the scale at the laps of the 
seam as oor ought to have « Boe or they would have de- 
tected, long before the explosion, the crack which un- 
doubtedly existed. (4) Seam rips had been discovered in 
similar boilers worked under similar conditions at the 
Sharlston Colliery. (5) No. 16 boiler, which exploded, 
was never submitted to hydraulic pressure. In all boilers 
of this class such a test was necessary. Omission to 
do so was further evidence of the incompetence of Mr. 
Parkin. (6) Proper measures were not taken to in- 
sure that the boiler was being worked under safe con- 
ditions. (8) The Court did not think that the 
conduct of Mr. Creswick, the manager, amounted 
to neglect. He was not an engineer, and in appointing 
Mr. Parkin had relied on testimonials as to Tis capa- 
bilities. Neither Mr. Parkin nor Mr. Grant had suffi- 
cient knowledge to enable them to properly examine the 
boiler ; but at the same time they had failed to make use 
of such knowledge as they had, as they knew that a seam 
rip had been discovered in another boiler of the same 
type. Their omission meant a dereliction of duty or 
neglect, and for that neglect the Court must hold the 
colliery company responsible. The company owned 20 
egg-ended boilers, which required very careful attention 
and superintendence (being of a type not very easy to 
examine), owing to their tendency to develop seam rips. 
They should have appointed a properly qualified mecha- 
nical engineer for this purpose, and had that been done 
they would probably have been advised that this boiler 
and others were in a suspicious condition, whereas 
through the practice which had prevailed at the colliery 
the boilers had never been properly examined for man 
years. This neglect appeared to have arisen toon 5 
ignorance, but the Court could not take that as an excuse; 
for steam users must be regarded as knowing the extreme 
danger likely to arise from the neglect of the proper 
up-keep of their boilers. It was a subject of great regret 
to the Commissioners to find, that although in the investi- 
gation of other explosions caused by seam rip, the extreme 
danger of using this type of boiler, and the necessity for 
frequent and most careful examination had been poin 
out, a large firm like the New Sharlton Colliery Company 
should be using this kind of boiler without adopting 
ordinary precautions to insure safety. The system of 
management was at fault, for if a competent engineer 
had been employed he would have known that extreme 
care must be exercised in regard to these boilers to pre- 
vent explosion, and consequent loss of life and destruction 
of property. The Court must pronounce the New Sharls- 
ton Colliery Company to blame for this explosion. 

On this finding of the Court Mr. Gough applied for 
costs, which amounted to 130/. ; 

In answer to the Commissioners, Mr. G. W. L. Fer- 
nandez, representing the colliery company, said it was 
their intention to compensate the families of the deceased 
persons, and they were quite prepared to meet them in a 
liberal spirit. The case came under the new Compensa- 
tion Act, and the company would throw no obstacles in 
the way of carrying out the Act in a proper spirit. 

Mr. Howard Smith said that as this was a case more of 
ignorance than anything else, the order would be that the 
colliery company shoul y about half the costs of the 
investigation, say 607. The Court were much indebted to 
the learned counsel (Mr. Wright) for the manner in 
which he had conducted the case for the colliery company, 
who had been fortunate in securing such able services. 








LAUNCHES AND TRIAL TRIPS. 

Tue s.s. Noranmore was launched by Messrs. W. Dox- 
ford and Sons, Limited, Sunderland, on the 28th ult. 
She is the largest turret steamer ever built, having a 
dead weight capacity of 8500 tons, and will steam 10 knots. 
The vessel has been built to the order of Messrs. William 
Johnston and Co., Limited, Liverpool. 





The s.s. Lemgo, built to the order of a Newcastle firm, 
was launched from the shipbuilding yard of Messrs. 
Craig, Taylor, and Co., Thornaby-on-Tees, on the 29th 
ult. She is a steel screw steamer of the following dimen- 
sions, viz., 254 ft. by 37 ft. by 18 ft. depth moulded, to 
carry about 2200 tons on a very light draught of water. 
Her engines have been constructed by Messrs. M ‘Coll and 
Pollock, of the Wreath Quay Engine Works, Sunderland. 
The cylinders are of the following dimensions : ~ in., 
30 in., 49 in. in diameter by 33 in. stroke, with two large 
boilers working at 60 lb. pressure, which give her a speed 
of 10 knots loaded. 


Messrs. W. Gray and Co., Limited, Hartlepool, 
launched on September 29 a steel screw steamer named 
Britannic, built to the order of Messrs. W. H. Cockerline 
and Co., of Hull. She is of the following dimensions : 
Length over all, 336 ft. ; breadth, 48 ft. 6 in. ; and depth, 
24 ft. 10 in. Three-cylinder triple-expansion engines are 
being yee by the Central Marine Engine Works, and 
they will develop over 1200 horse-power. The cylinders 
are 24 in., 38 in., and 64 in. in diameter, with a piston 
stroke of 42 in., and two extra large steel boilers working 
at a pressure of 160 Ib. per square inch. 





Messrs. William Simons and Co., Limited, Renfrew, 
launched complete on the 29th ult. the first of two 
powerful steam hopper barges which they have con- 
structed for the Thames Conservancy. The dimensions 
are as follow: Length, 190 ft.; breadth, 30 ft.; depth, 
15 ft. 3 in., having a hopper capacity to carry about 








1000 tons of dredgings. The vessel is propelled by one set 
of triple-expansion engines; there are two return tubular 
boilers of re am 1200 indicated horse-power, working pres- 
sure 160 lb. Special appliances are provided to work the 
hopper doors by steam power from independent engines, 
placed at the forward end of the hopper. 





Messrs. Mackie and Thomson, Govan, launched on the 
30th ult. the Earl, the Editor, and the Egret, screw 
fleeters of 160 tons, built for the Great Northern Steam- 
ship Fishing Company, Limited, Hull. The vessels are 
the first to launched of 15 the firm is building to the 
order of Messrs. Muir and Houston, Kinning Park. 





Messrs. Caird and Co., Greenock, launched on the 
30th ult. the steel screw steamer Antillian for the West 
India and Pacific Steamship Company. The vessel is of 
5700 tons gross, and is 420 ft. in length, 49 ft. in breadth, 
and 33 ft. 6in. indepth. The builders will furnish the 
steamer with triple-expansion engines of 3500 indicated 
horse-power. 


Messrs. Robert Napier and Sons, Govan, launched on 
the 30th ult. the Moravian, a screw steamer of about 
4700 tons gross, built for Messrs. George Thompson and 
Co.’s service between London and Australia. The Mora- 
vian is the fifth vessel Messrs. Napier have built for the 
line, the first being the famous Aberdeen. The vessel 
is 380 ft. long, 47 ft. broad, and 32 ft. deep. Although 
intended to carry a large cargo, the vessel will have a sea- 
going speed of 13 knots. The engines are of the triple- 
expansion type, and of 3700 indicated horse - power. 
Steam will be supplied by two double-ended boilers with 
a working pressure of 200 1b. Howden’s forced draught 
will be used. 








Messrs. Furness, Withy, and Co., Limited, Hartlepool, 
launched on October 1 a steel screw steamer of the fol- 
lowing dimensions: 352 ft. by 47 ft. by 29ft. 10in. She 
has been built to the order of Messrs. Bennetts and Co., 
Grimsby, with a measurement and deadweight carry- 
ing capacity of about 6250 tons. The vessel will be fitted 
with triple-expansion engines by Messrs. Sir Christopher 
Furness, Westgarth, and Co., Limited, Middlesbrough. 
She was named Candleshoe. ; 





The s.s. Anglo-Chilian, built to the order of the Nitrate 
Producers’ wi sanigg, Penge , Limited, of London, 
(Messrs. Lawther, tta, and Co., managers,), was 
launched on Monday, the 3rd inst., from the works of 
Messrs. Short oe ng Sunderland. This handsome 
vessel is of the following dimensions: Length, 369 ft. ; 
breadth, 46 ft. ; and depth moulded, 29 ft., with a large 
deadweight capacity. The vessel is to be fitted with 
triple - expansion engines, by Messrs. George Clark, 
Limited, of Sunderland, having cylinders 25 in., 41 in., 
and 66 in. in diameter, with a stroke of 46 in., and two 
large steel boilers, 180 1b. working pressure, fitted with 
Howden’s system of forced draught. 


The s.s. Salfordia was launched on Monday, the 3rd 
inst., by Messrs. Joseph L. Thompson and Sons, 
Limited, Sunderland, and has been built to the order 
of Messrs. Sivewright, Bacon, and Co., of West Hartle- 
pool and Manchester, for the Manchester and Salford 
Steamship Company, Limited. Her principal dimen- 
sions are: Length over all, 370ft.; beam, extreme, 51 ft. ; 
depth moulded, 27 ft. 4in. She is divided transversely 
by six watertight bulkheads, also with longitudinal 
bulkheads, which are also fitted in the bridge. The 
propelling machinery has been constructed by Messrs. 
George Clark, Limited, of the Southwick Engine Works, 
Sunderland, the diameter of the cylinders being 244 in. 
40 in., and 67 in., by 45 in. stroke, steam being supplie 
by three large boilers working at 180 lb. pressure. 





Messrs. Alex. Stephen and Sons, Linthouse, Glasgow, 
launched on the 4th inst. a steel screw steamer, the six- 
teenth built by them to the order of Messrs. Maclay and 
McIntyre, Glasgow. The vessel was named Induna. 
Her dimensions are: 380 ft. by 50 ft. by 38} ft.; with 
engines having cylinders 35 in., 41 in. and 67 in. in 
diameter by 48 in. stroke, and two boilers working at 
175 Ib. pressure with Howden’s forced draught. er 
deadweight carrying capacity is 7100 tons. 

The s.s. Lewisham, built by Messrs. W. Gray and 
Co., Limited, West Hartlepool, to the order of Messrs. 
Watts, Watts, and Co., of London, went on her trial 
trip on October 6. She is of the following dimensions : 
Length over all, 329 ft.; breadth, 47 ft.; depth, 23 ft. 3in.; 
and carries 4560 tons. She has engines by Messrs. Blair 
and Co., Limited, of Stockton-on-Tees, with cylinders 
23 in., 38 in., and 624 in. in diameter with a piston stroke 
of 42 in., supplied by steam at the working pressure of 
160 lb. per square inch from two large steel boilers. The 
vessel attained a speed of over 10} knots. 


The steamer Mancunia went on her trial trip on Thurs- 
day, October 6, and afterwards left in ballast for Blue- 
fields, Nicaragua. She was built by Messrs. Wm. Gray 
and Co., Limited, West Hartlepool, to the order of 
Messrs. Sivewright, Bacon, and:‘Co., for the Manchester 
and Salford Steamship Company, Limited, of Man- 
chester. She is the first vessel fitted.with patent side 
ballast tanks. In most vessels proceeding on a voyage in 
ballast it is found necessary to supplement the water 
ballast by placing rubbish or other additional ballast on 
board ; eA to make the vessel easier in a seaway, part is 
placed higher up in the ship than the bottom tanks. In 
the Mancunia the side tanks provide such ready and cheap 
means of ballasting. The Mancunia’s length over all is 
362 ft., breadth, 51 ft.; depth, 27 ft.; and deadweight 








capacity 6220 tons. The side ballast tanks are of about 
700 tons capacity, making in all a total of 1700 tons. This 
will immerse the vessel and so reduce the risk of the ma. 
chinery being strained by the propeller “racing” in 
heavy weather. The side tanks extend over a length of 
191 ft., and add greatly to the strength of the vessel, ag 
well as to her safety by reason of the double shell, while 
the stowage space is rendered more valuable by the ab- 
sence of all projecting stringers, webs, and beams, which 
in ordinary vessels greatly impede stowage. She is fitted 
with a set of triple-expansion — from the Central 
Marine Engine Works of the builders, the cylinders being 
254 in., 404in., and 67 in. in diameter respectively, with 
a piston stroke of 45 in. Steam is supplied by three 
boilers, which work at a pressure of 170 1b. per square 
inch. A full-speed trial was made, an average of 11 knots 
being recorded. 


On the 7th inst. Messrs, Forrestt and Son, Limited, of 
Wyvenhoe, Essex, and 101, Leadenhall-street, London, 
E.C., delivered to the conservators of the River Medway 
a handsomely modelled steel steamer 75 ft. long by 15ft. 
beam by 7 ft. 6 in. depth moulded, fitted with compound 
surface-condensing machinery, having cylinders 14 in, 
and 28 in. in diameter by 18 in. stroke, and also a patent 
duplex pump for salvage purposes. The machinery was 
constructed by Mr. A. G. Mumford, of Colchester. The 
vessel was also fitted with Edward’s patent air. pump, a 
vacuum of 274 in. being readily maintained. The vessel 
left the River Colne with the Launch Committee on 
board, and steamed direct to Rochester, where she was 
handed over to the Conservancy Board. A mean speed 
of over us knots was obtained, the machinery working 
without a hitch. 





Messrs. R. Craggs and Sons, Middlesbrough, launched 
on the 8th inst. a steel screw steamer, built to the order 
of Sir Christopher Furness for Messrs. Constantine, 
Pickering, and Co., of Middlesbrough. Her dimensions 
are 300 ft. between perpendiculars, 43 ft. extreme breadth, 
and 23 ft. moulded depth, and she will be fitted with 
triple-expansion engines’ by Sir Christopher Furness, 
Westgarth, and Co., Limited, cf Middlesbrough, having 
cylinders 224 in., 364 in., and 61 in. in diameter by 43in. 
stroke, steam being supplied by two extra. large single- 
ended boilers working at 160 1b. per square inch. She 
was named Earlswood. f 





The Silurian, a cargo boat, em pe to ey 1500 tons 
deadweight on a 14 ft. draught, and built for Messrs. Owen 
and Watkin Williams by Messrs. R. Craggs and Sons, of 
Middlesbrough, recently ran her official trial, attaining a 
speed of 9} knots. The boat is 228 ft. long by 324 ft. 
broad by 16 ft. 14in. moulded depth. The engines, which 
have been supplied by Messrs. M‘Coll and Pollock, of 
Sunderland, have cylinders 16 in., 29 in., and 43 in. in 
diameter by 30 in. stroke, designed to work with steam 
supplied at an initial pressure of 160 lb. per square inch. 


The Fernhurst, a boat built by Messrs. R. C and 
Sons, of Middlesbrough, by Messrs. Ratcliffe, Banks, 
and Potts, of Liverpool, recently ran her trial in the 
Firth of Tay. The vessel in question measures 198 ft. 
by 30 ft. by 15 ft. 1 in. moulded, and has been’fitted with 
triple-expansion engines by Messrs. Whyte and Mair, of 
Dundee, having cylinders 154 in., 25 in., and 41 in. in dia- 
meter by 37 in. stroke. The boiler pressure is 160 lb. per 
— inch. On trial a mean speed of 10 knots was 
attained. 











Gotp.—The value of the gold imported into the United 
Kingdom in September was 2, 463,889/., as compared with 
2,155,818/. in September, 1897, and 1,472,901/. in Septem- 
ber, 1896. The aggregate imports in the nine months 
ending September 30 this year were 35,058,096/., as com- 
pared with 24,294,9317. in the corresponding period of 
1897, and 19,946,955/. in the corresponding period of 
1896. The great augmentation which has taken place in 
the imports has, however, been largely offset by in- 
creased exports, the latter amounting, to September 30 
this year, to 28,229,671/., as compared with 22,176,013). 
in the corresponding period of 1897, and 20,429,414/. in 
the corresponding period of 1896. Still the gold imported 
to September 30 this year exceeded the gold exported in 
the same period by 6,828,425/. The largest imports, of 
gold in the United Kingdom in the nine months endin 
September 30 this year were effected from British Sout: 
Africa, which sent us 12,098,936/., as compared with 
9,858, 4567. and 6,002,579. in the corresponding periods 
of 1897 and 1896 respectively. Australasia rank 
second with deliveries of 5,929,190/., as compared with 
9,288, 0967. and 3,906,621. These two sources of supply 
largely represent so much additional gold, as t od, 
are the chief districts in which gold is being worked. 
British India sent pad to the United Kingdom in the 
first nine months of this year to the value of 1,229,801., 
as compared with 1,113,868/. and 901,542/.; Germany sent 
us gold in the same period to the extent of 3,595,817/., as 
compared with 215,988. and 311,641/.; France to | 
value of 3,723,5891., as compared with 514,507/. an 
580,207/. ; and Japan to the value of 2,419,903/., as com- 
pared with 12,9902. and 35257. The substantial increase 
which has taken place in our gold exports this year 18 
at once explained by the heavier deliveries made to p< 
United States, which amounted, to September 30, 
9,874,462/., as compared with 202,700/. an 6,833, 4961. BP. 
spectively. Gold was also shi to Germany in a. 
os compare wh 68488 and 19,0875 0 Jap 
as compared wit . ani , POOL. 5 : 
the extent of 3,356,700/., as compared with 5, 273,620. and 
490,4002.; and to British India to the extent of 2,237,5406+ 
as compared with 1,853,955/. and 1,482,790/, 
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ComPrteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
UNDER THE ACTS 1883-1888, 


none are 
not illustrated. 


of the Communicators are i 


given in italics. 
Specifications may be obtained at the Patent O,tce Sale 
ip > 25, Southampton Buildings, Chancery-lane, W.C., at 


the uniform of 8d. 
ele: e advertisement of the 


Gpecifcns is, in each case, given after uae waon te 


atent has been sealed, when the date of sealing is given. 


Any person Fee oe F pagud within 7, months from the date of 
wertisement mee of a complete Specification, 
oun a the Patent Of of opposition te the grant of a 


latent on any of the mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
12,510. Dr. O. Ernst and Dr. A. Phili 


as to leave an open space between the collector G and the reser- 
voir W for the purpose of introducing a movable gasometer B. 
The generator E is below closed gastight by a lid which can easily 


be taken off, and communicates with the gas collector G bya 


tube R, which is provided with a valve V arranged in such a 
manner as to open itself on the carbide box C being introduced 
into the generator E, and to close itself again on the box being 
taken out, which is arrived at by the following contrivance : To 
the valve V a stem is attached, by which the valve is raised when- 
ever the box C is introduced. This may be carried out, for in- 
stance, by providing the stem at its lower end with several lateral 
supports, which rest loosely on the edge of the carbide box which 
stands on the lid. Consequently the valve V is only open as long 
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as the carbide box remains in the apparatus; and if the box 
containing the consumed carbon residues be taken out, the valve 
drops and closes the tube R, and consequently also the apparatus, 
against any escape of gas or water until a fresh box is introduced. 
The valve V and the arrangement to open it may be of dif- 
ferent constructions; the essential points, however, are, firstly, 
that the tube to which the valve V is adapted is the only pas- 
sage in common for the water and gas between the generator 
E and the gas collector G ; secondly, chat the valve is opened and 
kept open by introducing the carbide box, and closed again by 
the latter being taken out. This contrivance avoids the closing 
of any tap on a fresh eupply of carbide being required, as the 
simple manipulation of taking out the carbide box involves a 
simultaneous closing of the apparatus against any escape of gas 
and water. The regulation of the apparatus is automatic, the 
water being pushed down by the developed gas so as to set free 
the opening O from water until the gas stored is let off. (Accepted 
August 24, 1898.) 


GUNS AND EXPLOSIVES. 


24,263. Vickers, Sons, and Co., Limited, Sheffield, 
A. T. Dawson, and J. T. Buckham, London. 
Apparatus for Running Guns in and out on Ship- 

d. (4 Fiys] October 20, 1897.—M is the mounting having 

















a for the trunnions T, these bearings being of the known 
th that can be turned to such a position as to present gaps 
rough which the trunnions can pass rearwards. On the front of 
mounting are mounted a pair of inclined rollers 8, on 
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Where inventions are communicated from abroad, the Names, &c., 


Hochst 
on the Main, Germany. Apparatus for Producing 
Acetylene Gas. [1 Fig.] June 3, 1898.—In a water reservoir 
W of wider dimensions at the top, the generator E and the gas 
collector G which is open below, are fixed in such a manner 


which the body of the gun travels when it is run in or out. 
On the deck are fixed rails and between them a rack Rl, 
On these rails run the four wheels of the cradle truck C 
which has a pinion R? gearing with the rack R!. On the truck 
is mounted in bearings a shaft A having at each end fly- 
wheels and winch handles by which it can be turned. Onitis a 
bevel pinion gearing with a bevel wheel on an inclined shaft B, at 
the lower end of which is a worm gearing with a wormwheel on a 
countershaft D on which is a pinion gearing with the pinion R2. 
On the truck C is fixed a bracket having a socket to receive a 
vertically sliding plunger P, which is prevented from turning by a 
feather engaged in a groove of the socket. The interior of the 
plunger is screw-threaded to fit a screw spindle, which can be 
turned in either direction by a ratchet and pawl leverG. When 
it is desired to run in the gun, the trunnion bearings are put in 
position to allow the trunnions to pass to the rear, the cradle 
truck C is run into position under the breech of the gun, the 
plunger P is raised by working the pawl lever G so as to pass up 
in front of a bracket which projects down from the breech and to 
slightly raise the breech, thus taking the weight on the truck ; the 
winch handles are then worked so as to turn the pinion R?, causing 
the cradle truck to move to the rear, taking with it the gun the 
body of which as it retreats bears on the rollers 8. In order to 
hold the gun firmly on the cradle truck a band is passed over the 
breech and connected to the sides of the truck by rods provided 
with tightening nuts. The front parts of the rails are slightly in- 
clined so that when the cradle truck has been run under the breech 
of the gun, the first part of the rearward movement of the 
truck slightly raises the rear part of the gun and the trunnions, 
giving them freedom to pass out of their bearings. (Accepted 
August 24, 1898.) 


15,659. Sir G. 8S. Clarke and G. H. Banister, 
Woolwich, Kent. Apparatus for Facilitating the 
Loading of Ordnance. [5 Figs.] July 16, 1898.— This 
invention relates to apparatus for supplying projectiles to 
breech-loading guns, and more particularly those having cradle- 
mountings in turrets or barbettes, and is chiefly designed 
to provide for the loading of such guns at any angle of 
elevation. A is the gun mounted in a cradle which is supported 
by trunnions in the usual manner, and the gun is arran 
to slide endwise in the cradle. A radial loading arm a 
is pivoted at or near the axis of the cradle trunnions. The arm 
a@ carries at its rear or outer end an hydraulic or other ram a* of 
any suitable construction. To the arm a@ an auxiliary arm or bar 
b is pivoted. This auxiliary arm b carries the loading tray c. d 
is an hydraulic or other cylinder having its ram or plunger con- 
nected to the arm b. Another hydraulic cylinder or equivalent 
apparatus is arranged at ¢ for the purpose of transferring the pro- 
jectiles from the circular carrier on the platform to the loading 
tray c. As shown in Fig. 1, the loading tray ¢ has been lowered 
to receive a projectile. This having been placed in the tray, the 
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arm 6 is raised by the hydraulic or other apparatus d until it 
comes in contact with a suitably arranged part a1 on the loading 
arm @, which part acts asa stop, so that the two arms a and } 
then move upward together until they are brought to rest in a 
position in which-the axis of the projectile coincides with that of 
the gun, as shown in Fig. 2, in which position it is arrested by a 
suitable stop. The projectile is then pushed into the gun by the 
aforesaid rammer a* carried by the loading arm. This apparatus 
insures the raising of the projectile into exact alignment with the 
bore of the gun at any degree of elevation of the latter, so that 
loading may be effected in any position of the gun. In order to 
provide for the loading of the gun in the event of the failure of 
the supply of projectiles to the platform or lower position of the 
lifting apparatus, the tray is arranged as follows, that is to say, 
the tray c is mounted on an arm cl, which is pivoted to the arm 
or bar 0. Therefore, when the arm bd is in its raised tion the 
tray can be swung laterally about that pivot away from and to 
one side of the gun into any convenient position for receiving the 
projectiles from a carrier or other means of supply. (Accepted 
August 24, 1898.) 





1898.--This invention relates to field gun carriages and is designed 
to provide the same with efficient and convenient —— 
whereby when a gun is in action its carriage will be hel 
tion with elastic resistance, so that its recoil will be checked, and 
it will return after each discharge to its firing position. This 
recoil mepenine comprises a spade or ground plate B which is 
arranged where the trail A of the e bears on the ground, 
and which is designed to be forced into the ground to afford 
resistance to the recoil. This spade is held under elastic pressure 
by a X. poy enclosed in a case D1, D2. The part D1 
secured to the trail A, and the part D? is arranged to slide longi- 
tudinally between guides, the head of the spring case being fitted 
to move freely upon and along the said guides. It is preferred to 
arrange the spring in combination with a tube and a screw rod 
rovided with a nut at the inner end of the tube, as shown in 
ig. 2. This arrangement permits the aeney ee be inserted in 
the case while under initial compression. e le B is con- 
nected by the links F to the transverse pin G which is fitted to 
swivel vertically in a bearing formed on or attached to the head 
of the spring case. This connection of the links with the trans- 








CUSI94/ 












verse pin constitutes a form of universal joint which allows the 
links to move laterally and vertically, thereby adjusting them- 
selves to the ition assumed by the spade relatively to the 
carriage body during the recoil movement. Moreover, the links 
F are connected at their near ends to the spade by hinge joints 
about which the said links are free to turn laterally. The entire 
combination comprising the swivelling pin G, the links F, and the 
spade B forms an arrangement or system of linkwork, approxi- 
mating toa — motion, which permits the trail of the car- 
riage to be adjusted or shifted laterally for the purpose of align- 
ing the gun on to the target without greatly disturbing or dis- 
placing the - in the ground, so that for slight changes in the 

ition of the gun it will be unnecessary to withdraw the spade 
rom the ground for the purpose of traversing or training the car- 
riage. The system of linkwork is such that when the carriage is 
traversed to the right or left of its mid-position, the spade and 
other parts of the apparatus assume such an angle —, to 
the axis of the gun carriage that considerable resistance will be 
offered to the swerving of the gun to which there is always a ten- 
dency on recoil. When not in use the spade may be housed, as 
shown in Fig 3. (Accepted August 24, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


23 980. W. H. Cranstone, Hemel Hempsted Hert- 
ford. Friction Clutch. [3 Figs] October 18, 1897.—This 
invention relates to an improved form and arrangement of 
friction clutch for pulleys, coupling shafts, and analogous appli- 
cations, for which Letters Patent No. 9520 of 1894 were granted. 
The object of the present invention is to effect an improvement 
in the method of, and means and en for, expanding and 
releasing the split ring therein described, ais a cylinder loose 
on the shaft b. ¢ is a split friction ring formed in halves, the 
meeting ends pe a d. Near the meeting ends the substance 
of the friction ring is reduced in order to enable the entire peri- 
pheral surface of the ring to obtain frictional contact with the 
cylinder. The meeting ends are formed to receive the expand- 











ing blocks e, which are formed with semi-cylindrical or elliptical 
ends, and the meeting ends of the ring are formed to correspond 
therewith. The blocks¢ are integral with the segmental levers / 
acting as pivots to the levers, g is a sliding sleeve which revolves 
with the shaft ) by means of a spline or feather. The sleeve is 
coned at k asshown in Fig, 2. Adjusting screws are fitted (with 
lock-nuts) to the free ends of the levers f and carrying forks, 
and (sometimes also) rollers in contact with the slidin; jeeve g. 
The motions of the segmental levers f are parallel with the face 
of the clutch, the rollers being always in contact with the sleeve. 
In the position shown, the split ring is fully expanded, and the 
cylinder a is driven with the shaft. On withdrawing the sleeve 





15.734. Sir G.S. Clarke and G. H. Banister, W 





ool- 
wich, Kent. Field Gun Carriages. (3 Figs.) ‘July 18, 


g from the face of the clutch the levers f recede towards the 
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centre and cause the split ring c to leave contact with the clutch 
cylinder a which is thereby released. (Accepted August 17, 
1898.) 


20,905. W. Deighton and the Deighton Flue and 
Tube Company, Limited. Leeds. Machinery or 
Apparatus for an and Recess- 
ing the Ends of Flues, Tubes, and Articles of 
Metal. [3 Figs.) September 11, 1897.—The method of flanging 
is as follows: A flue or tube a, after being heated at the end to be 
flanged, is placed in a vertical position upon the revolving table 
b, and secured thereto by clamps, the end to be flanged being 
placed uppermost ; the vertical standards d and headstocks e, 
aving been previously adjusted, the lower headstock to such a 
ition as will allow the ag mapa of the guide rolls f to be 
rought to bear against the top outside part of the tube bein 
operated upon, and keep it oe the flanged block ro 
g being independently adju: to a position corresponding with 
the depth of the flange required to be given to the tube. The 
bracket A is then placed in position—that is to say, the extended 
rt of the inner pivoted frame carrying the loose roll j is placed 
in a vertical position close to the inside edge of the tube being 
operated upon, the pivoted arms k extending clear of same being 
on the outside. Motion is now given to the revolving table b, and 
as the tube @ revolves the outer double-armed bracket A is held 
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stationary by the rods connecting it to the hydraulic ram m, and 
the inner pivoted frame drawn gradually by means of the oscil- 
lating hydraulic ram n, secu to the outer bracket h, from a 
vertical position through an angle of 90 deg. to a horizontal 
— thereby bending the edge of the tube a, over the 
anging block roll g, placed on the outside (Fig. 3). To expand 
the end of a tube the machine is adjusted to relatively the same 
position as in the previous case, with the exception that the out- 
side yy) block roll g is not brought close up to the outside of 
the tube a, but placed at a distance from the side corresponding 
to the required enlargement of the end of the tube; and the 
movement of the bracket A and pivoted frame is made in this 
case simultaneously in a horizontal direction, so that the end of 
the tube, as it revolves, is gradually drawn outward until it 
comes in contact with the outside block roll g. In recessing the 
end of a tube the pivoted frame is held stationary in a vertical 
ition inside the tube, at a distance from the edge cor: nd- 
ing to the depth of recess required, and the outside roll g is 
brought up to the outside edge, and by means of the hydraulic 
ram p, to which it is connected, forces the end of the tube as it 
revolves up against the roll j inside. (Accepted August 17, 1898.) 


MILLING AND SEPARATING MACHINERY. 


24,395. W. Rowlandson, Liverpool. Whizzers or 
Devices for g Grain. [2 Figs.) October 21, 1897.— 
In the ordinary whizzer the grain is fed forward into one end of a 
horizontal or inclined cone having a reticulated periphery of wire 
gauze, which, being rotated at a high speed, drives off by centri- 
— force the water mingled with the grain, the former being 
collected by the sounding chamber or cylinder, down which it 
trickles to a discharge pipe. 
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vertical shaft, B faceplate keyed thereon, C cent: 


In the improved whizzer A is a| Ey 


for a given feed of in to pass through the machine can be 


varied indefinitely. e grain is fed into the central chamber L, 
and falling on the _ K, comes in contact by centrif force 
with the cage C and the rib /; part of the inner drum F acts as 


a scraj 
material travels approximately at this 
and the water flies out through the perforations. The rib f or 
worms, however, travelling at a much slower speed, but in the 
same direction, gradually carries the material up to the top of 
the cage, where the grain, now freed of its excess of moisture by 
centrifugal force, passes over into the delivery spout G. The 
water wong through the orifices of the perforated cage C flies 
out against the outer casing, and descending, escapes through 
the drainspoutE. The skeleton cage C acts the part of a fan to a 
certain extent, causing a very strong current of air to pass with 
the water through the perforations in the bottom of the drum F. 
(Accepted August 17, 1898.) 


RAILWAYS AND TRAMWAYS. 


24,980. R. Eyre, Sheffield. Buffers for Railway 
Vehicles, &c. (8 Figs.) October 28, 1897.—This invention 
relates to a buffer with a compound action} which can be adapted 
to either light or heavy work. Inside an outer buffer-box or case 
A, which is provided with an inner flange B at its outer end, 
there is arranged telescopically a shorter case or plunger OC, 
which is provided with an external flange D at its inner end. 
The combined action of these flanges prevents the inner case or 
plunger from being projected too far outwards. The outer end 
of this inner case or plunger is formed like an ordinary buffer- 
box or case with a concentric orifice through which the buffer-rod 
phd 22 This rod, which is provided with a collar F, is 

through the orifice from the interior of the case after 
which a suitable buffer-head G is riveted or otherwise secured 
thereon. The outer case is provided with an external flange, or 
with lugs at its base to which is secured the baseplate, or by 
means of which the case may be secured to the frame of the 
vehicle. In combination with the foregoing arrangement of 
parts, two separate springs J and K are employed, one to actuate 
the buffer-rod and the other to actuate the inner case or secon 


rat the bottom. The cage running at a high speed, the 
by centrifugal force, 
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plunger. The action of this improved buffer is as follows: As in 
an ordinary buffer the moving parts are by the action of the 
spring forced to the end of their outward stroke, so that when 
subjected to external force or percussion the buffer-head G with 
its rod E are first forced inwards, and if the spring J connected 
with the rod E is not strong enough to resist the force so applied 
the buffer-head is forced up to the end of the secondary plunger 
C, which is thus also forced inwards, and if the force applied is 
sufficient the spring K, which actuates this secondary plunger may 
be comp until the back of the buffer-head G is brought 
into contact with the end of the outer case A. The parts so 
brought into contact being of larger diameter and better able 
to resist the ultimate stress to which they may be subjected, 
the primary action of the buffer would only be brought into 
play when light duty was required as in slowing down speed or 
in the ordinary stopping of a train, as shown in = 2, the 
secondary or compound action being brought into play when 
heavy duty is required as in the sudden stoppage of a train or in 
shunting and the like operations, as shown in Fig. 3. (Accepted 
August 24, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


22,141. P. F. C. Willcox, H. W. Willcox, and R. J. 
N. Willcox, Sunderland, Durham. Apparatus for 

ea or Evaporating Liquids by Means of 
Steam. (5 Figs.) September 28, 1897.—The evaporating vessel 
in this arrangement comprises a low water vessel 1, provided 
with a vertical cylindrical vessel 2, having a spherical top, and 
forming a steam dome. The vessel 1 is fitted with a removable 
door, to which the heaters 4 are detachably connected. Suitable 
lifting gear is provided, so that the door, with the heaters 
attac’ ed, can be removed from the vessel 1 for examination. 
The heaters 4 in this example are shown arranged vertically in 
pairs, detachably cannahel to the door, which has suitable 


steam 5 cast in it. The steam for heating is admitted 


ports 














through the valve 6, and led through a suitable e to the 
port 5 in the door, and then into the top of the Reebers 4, and 
— through the passages shown in Figs. 3 and 4, emerges 
nto a port in the bottom of the door, and then through a suit- 
able e to thedrain cock 7. In order to remove any scale or 
sediment from the surface of the heaters 4, while the machine is 





rifugal cage 

attached to the faceplate, and covered on its inner ci f 
with perforated zinc or wire; f a smooth spiral rib cast on the 
drum F, and of such exterior diameter as to almost, but not 
quite, touch the zinc lining of the cage C. The mode of action is 
as follows: A belt on the driving pulley H of the centre shaft and 
e is driven ata high speed. The band I of the inner drum 
F is driven at a much slower speed, but in the same direction. 


ev ting liquids, scrapers 8 connected to the central through 
shaft 9 are so placed between any two heaters 4, and on the out- 
sides of the outer heaters 4, so that upon rotating the shaft 
through half the circumference of a circle, the scrapers over 
the sides of the heaters 4. In order to rotate the and 
scrapers, the shaft is continued through a stuffing-box and gland 
to the outside of the vessel 1, where it is connected to a handle 11. 


——— 
the central shaft 9 in such a manner that the scrapers 8 can 
either forced or drawn up against the sides of the heaters 4 in 
order to regulate the force required to remove the scale or sedi. 
ment. Inventors’ main claims are: 1. In an apparatus for heat. 
ing and evaporating liquids, a casing or veeset in combination 
with a heating element or heating elements arranged within the 
casing or vessel, and means adapted to be operated from the 
exterior, and arranged to scrape or contact with the surface of 
the heating element or elements to remove deposits therefrom 
2. In an apparatus for heating and evaporating liquids, a series of 
heating elements arranged with their surfaces parallel to one 
another, and scraping devices operated from the exterior of the 
apparatus adapted to contact with or scrape the parallel gur. 
faces of the heaters. There are three other claims. (Accepted 
August 17, 1898.) 


MISCELLANEOUS, 


18,350. L. Chambon, Paris. Machine for We 
Automatically. [4 Figs.) August 6, 1897.—This inventio, 
has for its object an improved machine enabling all sorts of pro. 
ducts generally sold in packets of a given weight, such as coffee 
to be weighed automatically and with great precision. It js 
characterised by the combination with a receptacle containing 
the substance to be weighed, of a tube placed below the recep- 
tacle, and in which moves an endless screw conveyor, the pitch 
of which is progressive, with the object of dividing the substance 
supplied in order to cause it to fall in small quantities into the 
bag placed on a scale. The working of the machine is as follows: 
The necessary weights are placed in the pan M of the balance 
and a receptacle Z is placed in the other pan below the 
orifice of the tube B. The distributing screw C is operated 
by a wheel and an endless screw R mounted on the driving 
shaft 8, which is provided with a friction clutch adapted 
to be operated by a lever, to be thrown into or out of gear 
with the belt pulley. At each revolution of this shaft a re- 
cessed or flattened part of the cam H mounted on the shaft § 
comes opposite a roller carried by the lever E, and causes the 
lever to make an oscillation on a rock shaft as the roller moves 
into and then out of the recess in the cam, and the verifying 
lever D mounted on the same rock shaft makes a similar move. 




















ment. When the end of the needle of the balance is exactly in 
front or —— a hole arranged in the verifying lever D, the 
latter will be free to oscillate under the action of the cam H, and 
at the same time a roller mounted on the lever F will be raised 
by acam I into a suitable recess in the lever G without org | 
the latter. When, however, the weight is reached, the needle 
having oscillated with the swing of the scales, will no longer be 
opposite the aforesaid hole, but will come on the full 
verifying lever D, and stop its oscillation and keep it up. The 
roller of the lever F, which is pivoted on the lever E, will now 
remain to the left of the recess in the lever G, so that when the 
cam I encounters the roller the latter cannot enter the recess 
but will lift the lever G into the position shown in dotted lines, 
in which position a suitable projection on the boss of the we 
comes clear of the lever X, which under the action of a spring wil 
then move sideways sufficiently to disengage the friction clutch, 
and consequently immediately stop the screw C and arrest = 
distribution of the substance. During all the period of the = 
tribution the verifying lever D insures that the scale shall ma ;. 
no movement, and when the weight is the stoppage ©! 
the movement of this lever produces the stoppage of the move 
ment of the machine. (Accepted August 10, 1898.) 
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By varying the ratio of these speeds, however, the time required 





An adjusting screw 12, supported by a bracket, is connected to 
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MACHINE-MOULDED WHEELS. 
No. XXVII. 


By JoszrH Horner. 


Tue advantages of machine moulding under a 
careful shop system are so great that it is no 
wonder that some engineers insist upon all wheels, 
small as well as large, being moulded by machine. 
This becomes a detail of greater importance as 
speeds of gear drives increase in mills, and in cotton 
rope travelling cranes, and in those of the electrical 
type. In these, toothed wheels are now often 
used for running at speeds of 670 to 800 revolutions 
per minute. Ordinary gear would not stand such 
speeds, for the excessive rattle and wear would be 
intolerable, hence the common employment of belt 
drives. The American crane-makers have had the 
advantage over English ones, inasmuch as they 
have been so long accustomed to cut gears, that it 
is quite a natural and usual course to employ cut 
wheels for cranes, a practice which has been most 
exceptional here, some of the smaller pinions ex- 
cepted, these, when unshrouded, being sometimes 
machine-cut to specification. With increase in 











the case of larger wheels containing arms, these 
will be made in wood, the metal portion of the 
pattern being restricted to the ring of teeth. Metal 
patterns can be used for heavy curb rings, portions 
being lightened out and filled with blocks of wood. 
The castings taken from these will, if made 
properly, be quite as accurate as though moulded 
individually by machine. The only risk is that the 
pattern teeth may tear up the sand, and require 
mending up. This is prevented in machine-moulded 
wheels by the use of the guard or finger piece which 
is pressed on the sand during the act of withdrawal. 
When drawing complete metal patterns a stripping 
plate can, however, be also used, as is done when 
moulding spurwheels by a common machine. By 
adopting this method the full advantages of machine 
moulding can be secured without the expense 
attendant on ramming single teeth, and slewing and 
re-setting the machine. Of course, special atten- 
tion must be given in detail to the ramming, nail- 
ing, and venting of each individual tooth. But 
such care is necessary in all gear wheels if lumpy 
or scabby teeth are to be avoided. The precise 
pitching out, the exact perpendicular positions of 
the teeth, and their absolute uniformity in outline, 


















































speeds, and with the increase in electrical opera- 
tions, there is no doubt that the use of cut gears 
will become more common, while at the same time, 
larger numbers of machine-moulded wheels will be 
employed in the future than have been in the past. 

e choice wilt probably lie between machine 
moulded and cut gears for all high-speed machines. 
Cut gears need not’ be very costly under a good 
shop system, but machine-moulded gears, of course, 
are cheaper. 

Gears made from full patterns cannot be entirely 
relied upon, for reasons explained at the commence- 
ment of this series. Even patterns of small dimen- 
sions become considerably damaged by long service. 

ere is, however, a middle course which may 
often be adopted with advantage. It is the em- 
ployment of the moulding machine for the prepara- 
tion of metal patterns for standard use, a device 
much cheaper than that of cutting metal patterns. 
It is a method especially suited for such wheels as 
those illustrated in the previous article. Wheels 
of the general types there shown are employed in 
large numbers in standard cranes. Being in con- 
stant use, they become subject to injury and loss 
of accuracy in course of time, while if made by 
machine the work becomes delayed by reason of the 
large numbers required off. In such cases, therefore, 
the pattern wheels themselves may be cast from 
machine-made moulds ; and the clutches, bosses, 
or other adjuncts be made in wood, thus restricting 
the weight due to metal to the actual toothed wheel 
orring. The patterns thus made may be nearly as 
accurate as cut-metal patterns, even after making 
due allowance for some special care to be exercised 




















are as well secured by the employment of a 
machine-moulded metal pattern, as by moulding 
each tooth singly. 

In reference to the taper or draught which it is 
considered desirable to impart to pattern teeth, a 
good deal of this is a result of the inaccuracies 
present in hand-made pattern teeth, which become 
magnified by wear and tear, and to the careless- 
ness of moulders in withdrawal from the sand. 
Then further, teeth are set ‘‘out of square” on their 
rims, and when there is want of uniformity in such 
setting it is necessary to make them considerably 
smaller at their lower ends than at the top, if they 
are todraw. Again, it is not at all unusual to see 
a pattern being withdrawn } in. or } in. out of the 
horizontal—that is, one side will be } in. or ; in. 
higher than the other, and obviously this produces 
dragging of the sand and liability to tear up on one 
side of the teeth more than on the other. So, to 
compensate for errors and clumsiness, the remedy 
is, plenty of draught. In this, as in many other 
matters, it becomes very much a question of what 
system is permitted to gain control in a shop. 
Good mouldable patterns can be made with no 
more taper than is indicated by tight and slack 
fitting of the calipers. When made thus, of metal, 
by machine, this slight degree of taper should be 
imparted to the tooth-block itself, and not be 
delegated to a fitter. When a man is set to file 
taper in the teeth of a wheel pattern, little depen- 
dence can be placed on results. The only filing 
which the teeth of a metal pattern should have is 
the slightest touching over, just to remove the 


be warmed, and rubbed over with beeswax. Or it 
may be varnished. 

Necessarily, large wheel patterns made in this 
way have to be withdrawn from the mould by a 
crane instead of by hand. But this is an advantage, 
because the swivel chains can be adjusted for a 
truly horizontal lift, which is not so readily assurred 
when lifting by the unaided hands, especially when 
two or three men are lifting round the same 
pattern at once. Small metal patterns can be 
lifted out by hand, or by a common moulding 
machine. 

It is always desirable in metal wheel patterns to 
make the arms, bosses, &c., in wood, using metal 
for the rim only. The advantages are relative 
lightness, and the readiness with which any altera- 
tions can be effected from time to time in arms or 
boss to suit different jobs. Standard wheels have 
to do duty for all classes of work, besides those 
for which they are originally designed, and 
when arms and boss are solid with the rim such 
alterations can only be effected by additions, for 
cutting the pattern wheel is inadmissible, or by 
stopping off, which is troublesome. Having arms 
and boss made separately from the rim, in wood, 
new ones can be substituted when required. The 
lesser durability of the wood by comparison with 
the metal is of no moment, because the arms may 
be renewed whenever required, and the accuracy 
of the teeth is of the first importance. 

Fig. 413 illustrates a common spurwheel with 
rim and teeth cast in iron, and arms made in wood. 
The inside of the rim must be turned and also the 
tooth faces. The arms are constructed precisely as 
though for an ordinary pattern, except that they 
are not sunk into the rim. They simply fit closely 
within it without any fastening. In moulding, the 
rim is withdrawn first and the arms follow. 

Fig. 414 is another wheel, with arms of + sec- 
tion. In this case the arms in the top of the 
pattern must be dowelled loosely on those in the 
bottom. Fig. 415 is a small plated wheel, and a 
shoulder is necessary to maintain the plate in the 
centre. 

Angle or screw wheels are moulded in the 
manner shown in Figs. 416 and 417. The metal 
pattern A, made from a tooth-block, is used for 
casting any number from. The actual ramming 
up is performed as in spurwheels, but it is evident 
that the pattern A must be twisted out in a helical 
curve if it is to deliver at all. Twisting out in 
this manner, the weak wedge-shaped sections of sand 
near the top of the mould, if unassisted, will not 
cohere sufficiently, but will break down. Hence a 
stripping-plate Bis used. This is a piece of sheet 
iron of about 4 in. thick, pierced in the centre to 
exactly embrace the wheel pattern. This plate is 
laid upon the face of the mould just previously to 
the withdrawal of the pattern. An arch-piece C is 
properly screwed to the pattern. A lifting screw D 
is put through this into the centre of the pattern ; 
a counter-weighted cord is tied to the eye of the 
lifting screw, and the pattern is slowly and easily 
drawn up through the plate, the twist being given 
by the hand of the moulder by means of the lever- 
age afforded by the arch-piece. Here almost every- 
thing depends on the accurate fitting of the strip- 
ping-plate, a bad fit meaning broken sand and 
ic sl mending up. In the figures E, E are 
merely weights laid upon the stripping-plate to pre- 
vent it from lifting with the pattern ; one of these 
weights only being shown in elevation on the left- 
hand side, that on the right-hand being removed, 
the better to show the wheel. In the illustration 
the wheel is already drawn out a portion of the way 
through the stripping-plate. 

The value of the wheel-moulding machine in a 
foundry is not wholly limited by its strict and legiti- 
mate functions. It isemployed for subsidiary work 
in connection with wheel-making, and it is used 
when available for work which lies outside actual 
wheel-making. A few illustrations of these appli- 
cations may be noted in conclusion. 

Level beds and circular lines are required in a 
good deal of machine moulding. Thus, they are 
required for the setting of rings and sweeps, of 
facing pieces and brackets, of cores and core prints. 
If a level top is required, it is often rammed upon 
a level bed, struck with a board affixed -to the 
machine bracket. A few plain boards of different 
lengths with parallel edges, Fig. 418, are, therefore, 
kept for use for bolting to the striking brackets as 
required. Being set by spirit level they will strike 





sand roughening, and not sufficient in amount to 





i moulding, and a trifle of filing afterwards. In 


make the metal bright. Then the metal should 


a flat bed truly horizontal, and any number of 
circles can be struck by the simple device of pinch- 
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ing a vent wire against the face of the board at the 
radius required, for which lines will be scribed on 
the face of the board, and moving the board round 
over the swept face, with the point of the vent 
wire in contact with the sand. 

Where there are floor machiries, the centres are 
fixed permanently in the floor, requiring no level- 
ling. The straps, or brackets, are ready to slip 
over at any time, and they are, as a rule, more 
accurate, and the centre also more true than the 
common striking steps, bars, and brackets used in 
loam moulding. A piece of work can, therefore, 
often be struck up with less preliminary prepara- 
tion, and more truly than with the loam striking 
apparatus. Loain work is not so often done by the 
aid of the machine centres, but green sand work 
often is. Table machines can, of course, be utilised 
in the same way for small work. The machine is 
also used for dividing round, for the purpose of 
setting work in equal or unequal divisions round 
circles. The machine may be used for division in 
conjunction with other work. Generally it is 
quicker of accomplishment to adopt common geo- 
metrical methods for dividing and setting out the 
pusitions of fittings in a mould, than to use the 
machine for dividing. The latter is convenient 
when the machine would be in the way of the 
pattern-maker or moulder. 

A large quantity of work is often swept in green 
sand, in preference to making full patterns, and 
rather than incur the expense of sweeping in loam, 
boards for such work are bolted to the straps, and 
slid over and struck round the pillar of the machine, 
as though the work were done in loam. Shallow- 
dished plates and covers are cases in point. 

The wheel machine is handy when ramming up a 
circular mould with a block which forms a section 
of the circle. Thus, there is much work cored 
about the central portions, and plain on the outside. 
Then the latter is formed readily by screwing a 
block of suitable section to the machine carrier, 
and ramming the sand against its outer faces in 
sections suitably to the length of the block. The 
bottom bed of the mould is swept up, and the top 
also. Or the latter is rammed, depending on con- 
tour, and on the nature of the loose pieces which 
may have to go in the top. The sectional block 
which is being rammed may be quite plain, or 
attachments may be wanted cast on at certain in- 
tervals. The latter can be fitted and rammed in 
place, adopting methods of measurement suited to 
the character of the work. In ramming up sweeps 
of this kind no calculations of change wheels enter 
into the work, but the machine is turned round by 
sight only. 

This series, now concluded, has illustrated the 
methods of construction of every type of gear made 
by moulding machine. The necessity of the most 
extreme care has also been insisted upon, if the 
machine gears are to be superior to those which 
are moulded from full patterns. Though the use 
and value of the latter may be restricted, they 
can never be superseded entirely, because machine 
moulding which deals with two or three teeth only 
at a time, and which generally requires the use of 
dried cores also, is too expensive for some classes 
of work. On the other hand, machine-made wheels, 
unless exceptional care is taken with the mould- 
ing, are hardly good enough for very high-speeded 
machinery. In the near future, therefore, these 
may be expected to be run very closely by cut gears, 
the high cost of which is maintained, not because 
the labour cost is necessarily high, but because the 
demand for them is limited. Should the use of 
such gears become very general, the employment 
of the moulding machines will be restricted chiefly 
to the making of the heavier gears and of the double 
helical wheels. Whether gears are moulded or cut 
is a question mainly of shop system, which, again 
is dependent on relation of cost to aggregate output. 








FIRE PROTECTION IN EUROPE. 
No. XVIII. 
By Epwin O. Sacus, Architect. 


Fire PRevENTION.—TEeEstTs WITH Fire-ReEsIstING 
MarTERIALS—(continued). 


We have now seen a series of “‘ natural” tests 
where the fire was applied by burning furniture, 
storage, and the like, at Berlin ; then tests where 
the fire took the form of the application of burning 
gas, to a small section of the piece of construction 
under consideration. This was at Hamburg. Then 
eame the application of gas supplemented by 





naphtha at Brooklyn, and the application of coal and 
wood fires in grates at a short distance from the 
subject to be tested, as was the case in Denver. 
We have observed the various methods of taking 
records, either by a statement of facts, by expres- 
sion of opinion, or by a combination of both. We 
have seen tests made with and without apparatus, 
and we have examined some of the appliances and 
methods adopted ; and, in conclusion, I would now 
only give one more example of investigations by 
adding some particulars of the tests arranged at 
New York under the auspices of the Building 
Department, and which also solely dealt with floors. 

Now I did not mention the nature of the reports 
in the case of the Denver tests, but I can only say 
that as the first of its kind, i.e., as a report framed 
in 1890, and also as a report of comparative tests, 
or, as I might call it, competition tests, and further, 
asa test that was not exactly conducted indepen- 
dently, as we understand the word, everything was 
as could be desired, and it is only regrettable that 
these reports of 1890 were not used as a model for 
the Berlin Committee when they undertook their 
investigation. At Denver it was obvious that 
those in charge of the tests wished to consider facts 
only, and the whole of their report is framed on 
the basis of a statement of facts. The effect de- 
sired was also obtained to a very considerable 
extent, for in perusing the records there are but 
few instances to be found in which expression of 
opinion can be ascertained, or read between the 
lines. On the whole, the report is essentially a 
report of facts, supplemented by such comparative 
data as were required for the purposes in view. 
The summary, too, was conceived in the most 
business-like manner. Thus we read in respect to 
an alternating test: ‘‘This arch was given 1 
applications of water, and at the end of 23 hours 
was practically uninjured, as it required 11 blows 
from the ram used in the dropping test to break 
the arch down after the furnace was removed from 
it.” Or in connection with the continuous tests 
we read: ‘This arch, after having a continuous 
fire under it for 24 hours, was practically un- 
injured; after its furnace was removed from under 
it; it supported a weight of bricks of 12,500 lb. on 
a space 3 ft. wide in the middle of the arch.” A 
summary of this description read together with the 
continuous records of the tests, giving temperatures 
and the like, surely affords an excellent picture of 
what results have been obtained. 

Now with the New York floor tests, as has been 
the case with the Brooklyn and Denver ones, the 
form in which the reports were prepared was again 
of a most satisfactory character, and without wish- 
ing to specify any particular method of construction 
under investigation, I cannot but outline a report 
to give an idea of the lines on which it was framed, 
and add a copy of one of the ‘‘logs” of occur- 
rences. 

In each report first comes a description of the 
locality where the tests were undertaken, then a 
description of the preparations for the test, and 
then a short history of the construction of the testing 
hut and the piece of construction to be tested, and, 
lastly, the record of the test itself. In regard to 
the test itself, all details are given as to the load, 
the character of the load, and its application, the 
nature of the fuel, the manner in which it was 
applied, and the like. Next the logs were added, 
of which I give an example in full, having special 
regard to the fact that it is the log of a test in 
which the thermometer failed during the investi- 
gation, and which had to be completed with 
globules and plugs. The log reads as follows : 


“10 a.m., fire started ; 10.07 a.m., plaster started to 
fall from ceiling; 10.18 a.m., T. 1675 deg. ; 10.25 a.m., 
some plaster falling, exposing small Ts., D. .445 in. ; 
10.28 a.m., T. 1550 deg.; 10.33 a.m., T. 1975 deg. ; 
10.44 a.m., D. .625 in., pyrometer tube bent, plaster 
down from part area ceiling, main door open, re-firing ; 
10.45 a.m., pyrometer tube taken out to remove plaster 
from ceiling over same ; 10.50 a.m., D. .715in. ; 10.59 a.m., 
D. .935 in. ; pyrometer recording only low temperatures, 
and upon investigation tube was found distorted, render- 
ing use of same impracticable ; 11.10 a.m., D. 1.125 in., 
temperature plugs inserted in the furnace.’ Plugs Nos. 1, 
2, and 3, melted at once; 1.23 a.m., more metals put in fur- 
nace; all metals melted save cast iron and steel; 11.35a.m., 
copper melted south-west corner ; 11.49 a.m., D. 1.505 in., 
door open, re-firing, one T-bar in middle arch bent down 
H in. and top grates in centre of building bent down to 
ower grates ; 12.35 p.m., D. 1.775 in., new plugs inserted, 
1, 2, and 3 melted in two minutes ; 1.14 p.m., D. 1.925 in.; 
1.37 p.m., D. 2.005 in., cast-iron plug just beginning to 
melt, floor quite hot on top; 2.45 p.m., D. 2.325 in., 
cast iron and copper plugs both melted ; 3.04 p.m., D. 
2.375 in., water applied to ceiling. Before water was 








thrown on six or seven T-bars had cagged about 1 in, 
but none had dropped from place. All of the underside 
of floor seemed to be intact, but all the plaster had 
dropped off oe the corners and the wire lathing 
of the beams. below the wire lathing had dropped 
and some of the wire lathing had burnt out. - Water put 
on ceiling through 14-in. nozzle, under 60 1b. pressure, 

he pressure was generally maintained until 3.15 p.m. 
when pressure was reduced to 301b. 3.06 p.m, D, 
1.475 in., centre of arch returning quite rapidly towards 
initial reading; 3.14 p.m., D. .175 in., lowest reading ; 
3.21 p.m., D. .385 in., water shut off from inside of struc. 
tureand applied to roof, pressure of water while on roof 
about 20 lb. (hydrant) ; 3.24 pm. D. .445in., water ap- 
ey on interior; 3.29 p.m., D. .352 in., water shut off; 
3.31 p.m., D. .425in., transit removed.” 


A description of the appearance of the piece of 
construction under investigation follows after the 
log, together with some notes as to the temperature 
and atmospheric condition on the day of the investi- 
gation. The record is completed by some notes as 
to a load test which was undertaken the day after 
the fire test, and the whole is supplemented by 
illustrations in the form of diagrams and photo- 
graphs. 

Though these investigations treated of quite a 
number of specimens of construction, I think an 
expression of opinion would be difficult to find in 
any of the reports, the whole of the drafting being 
done with due regard to the fact that the recording 
of facts was the only information required. 

As regards the equipment of the testing station, 
at which, to repeat, floors alone were dealt with, 
I may summarise by saying that the testing huts 
in which the series were undertaken generally 
measured 11 ft. by 14ft. inside measurement at the 
top, with a height of 10 ft. from the upper gratings 
to the floor. As shown by the views, Figs. 111 to 


1} 118 annexed, the floor under test rested on the wall, 


and formed a roof of the hut, the walls being simply 
of 12-in. brick, assisted by buttresses and metal 
stays. There were always two sets of gratings in each 
testing house, the vertical distance between them 
being from 14 in. to 18 in., and air was admitted 
from underneath these grates through the side walls, 
so as to facilitate rapid combustion. Ashpits were 
arranged for underneath the grates, and chimneys 
were erected, these being four in number to each 
testing hut, placed at the corners and having open- 
ings 15 in. square. Every possible care was taken 
that the flooring under consideration should be 
constructed on the same lines as the trader 
specified, in ordinary building practice, and the 
soffit of the floor was carefully finished for habita- 
tion with a plaster surface, whilst the necessary 
nailing strips, &c., were embedded on the upper 
surface to take floor boards, as is ordinarily the 
case. 

Taken generally, the method of testing was to 
place a uniform load of 150 lb. per square foot on 
the central floor arch, and to start a wood fire and 
to keep it burning for five hours, endeavouring to 
attain a temperature of 2000 deg. for the last four 
hours. At the expiration of five hours, water was 
applied to the interior of the structure for 15 minutes 
through 1}-in. nozzle, and under a pressure of 60 lb. 
per square inch, the water being applied for the 
first 5 minutes on the ceiling only, and for the re- 
maining 10 minutes on the wall and ceiling indis- 
criminately, but principally on the latter. After 
this the floor under investigation was flooded from 
the top by a stream of water under low pressure. 
The load of 150 1b. per square foot, referred to 
above, was removed from the central arch, and 
another of 6001b. per square foot was substituted. 
This was kept on for 48 hours, which concluded the 
test. Perhaps I should add that it seems curious 
that where everything was planned so carefully to 
keep to the conditions usually found at conflagra- 
tions, that water was only applied after the fifth 
hour, and only once. It would surely have been 
more natural if water had been applied in the fist 
hour, and if the application had been of short 
duration, but repeated at certain intervals. — 

The New York tests, as I have already indicated, 
have so far been with floors only, but the work of 
a number of makers was subjected to examination. 
As far as possible, the tests were managed through- 
out on identical lines, and every effort was made 
to keep the temperature at the same average. 
The temperatures were taken throughout with 4 
pyrometer, and they were checked by the aid of the 
ordinary globules. Three iron rods upon which 
scales were fastened, were placed along the central 
line of the central arch, and parallel to the floor 
beams. One rod was placed at the centre and 
one at each end of the floor beams, and these 
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scales were read by means of a transit giving 
the combined deflections of both floor beams and 
the arch between them. Photographs were taken 
from time to time, and these supplement the 
reports as already stated. 

I think I should now here mention that though 
the general principles as regards the construction 
of testing huts indicated above, were as a rule ap- 
plied, there were frequently considerable variations 
in questions of detail. Thus in one instance, the 
walls were strengthened by a system of skeleton 
jron framing, comprising four corner posts, 8-in. 
18-Ib. I-beams, 14 ft. long, which were connected 
10 in. below their top stems on two sides by 12-in. 
40-lb. plate beams, 11 ft. long, on which rested the 
floor beams, whilst on the other two sides, 14 in. 
below their top ends, they were connected by 8-in. 
18-lb. I-beams, 15 ft. long. These four-corner 
posts rested on plates 12 in. by 12 in. by 1 in., and 
were bound together 2 ft. 10 in. from their bottom 
end, on all four sides, by fixing 12-lb. I-beams, two 
of them 11 ft. long, and the other two 15 ft. long. 
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The whole structure was firmly braced with stay 
braces. - In another case the walls were built round 
with steel framework J-beams set upright at the 
corners, connected with [-beams at the top and 
bottom on all four sides, and further strengthened 
by means of diagonal tie-rods on each side. In an- 
other case the brick wall stood as such, and in an- 
other they were only strengthened by angle but- 
tresses, and a system of buck-staves. But these 
details are really of minor importance only, for as 
I have indicated, given general principles, and 
given types of testing huts, there will yet always 
have to be a considerable variety in the secondary 
points. Thus also the details as to the heating 
varied at New York, but taken as a rule the fuel 
was good sound oak and hickory cord wood, well 
seasoned, and the fire was started with the aid of 
oak shavings. There was also a slight difference in 
placing loads, in recording and the like, but taken 
as a whole the investigations were carried out in a 
very uniform manner. 

With these New York tests, I have now con- 
cluded such of the examples of investigations as I 
hold will, and should, serve as a basis for future 
examinations, The examples have served, not 
only to show the conditions under which tests have 

n so far organised where an effort has been made 
to give the character of the investigations an inde- 
pendent tone, but they have afforded an opportu- 
nity of showing the lines on which they have so 
far been conducted, the nature of the appliances 
used, the nature of the tests applied, and the 
manner of framing reports and taking records. 

Ithink from what has been shown, it is all too 





obvious that the greatest possible independence in 
an investigation is of primary importance. It is 
further obvious that the competitive and compara- 
tive element is inadvisable, whilst on the other 
hand a possible uniformity, and an easy classifica- 
tion, is advantageous, inasmuch as it facilitates the 
arrangements for the investigation. 

In regard to the character of the appliances to 
be used, there is little doubt that possible simplicity 
should always be attempted, with ample facilities 
for controlling to a nicety the temperatures, loads, 
&c., applied. It has also been seen that but a few 
varieties of apparatus are necessary, and that given 
certain principles as regards their construction, all 
questions of minor detail must be left to individual 
circumstances. 

In regard to the recording the effects of tests, 
there should be every endeavour to obtain exact 
data duly checked, and all temperatures, deflec- 
tions, and the like should be recorded with the aid 
of at least two different sets of instruments. 

In respect to reports, it will have been seen that! 
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MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XXXVII. 


Tue Suir anp Bringe-Burtpinc DEPARTMENT, 
CHALON-suR-SadnE—(continued). 


Viaduct over the Malleco (Fig. 319 to 325, pages 
512 and 513).—This viaduct is at the head~ of the 
railway line, the Chilian Government built some 
years since to establish a means of communication 
between the North of Chili and the towns of the 
south, such as Valdivia and Osorno. The crossing 
of the Malleco River was one of the greatest diffi- 
culties contemplated for this line, the construction 
of which was long delayed owing to the importance 
of the bridge work required. TheMalleco River is 
not more than 20 metres wide (66 ft.), but over the 
whole of its course it runs in a deep valley. In this 
case, therefore, it was necessary to erect avery high 
bridge. In the design that was finally adopted, 
and which was followed by its execution in 1888-90, 
the level of the rail is more than 100 metres (328 ft. 
above the bottom of the valley. 
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their value depends on the plain recording of facts 
in the plainest possible manner, and preferably on 
the log principle. Expressions of opinion and 
criticisms should be most carefully avoided, but 
should any opinion be absolutely necessary in con- 
nection with tests, it should be based on the results 
and fact only, and never include any general ideas, 
likes, or dislikes. 

And now in respect to the general character of 
tests, I would conclude by saying that only full-size 
tests carried out in a thoroughly practical manner 
but on scientific lines, can be considered of imme- 
diate and practical value. The test under so-called 
‘* natural” circumstances, without reliable records, 
is misleading, and similarly, the all too scientific 
test, with some small section of a piece of con- 


struction, now matter. how valuable the general | to 


character of these investigations may be. We 
must primarily look to America for the general 
arrangement of investigations of this kind, but to 
Germany, and particularly to Hamburg, in respect 
to exactitude. A modification of the New York 
and Brooklyn tests, with the application of some 
of the features of the Hamburg tests, would give 
us a form of investigation in which the results can 
be at once practically applied, and yet have such 
status as to be recognised as the outcome of serious 
research. 





JOHANNESBURG TRAMWAYS.—Permission to employ 
electric tram power in Johannesburg bas been refused 








This viaduct is in 5 bays. The main continuous 
girders are 347.500 metres (1139 ft. 10 in.) in total 
length ; all the bays are equal, and have a span of 
69.500 metres (228 ft.) The superstructure is 
arranged for a line of 1.680 metre (5 ft. 64 in.) 
gauge placed on the top part. The piers are ex- 
ceptionally high, 75.700 metres (248 ft. 5 in.) ; such 
high piers are to be met with only in a few other 
bridges. Owing to this great height, the conditions 
of stability under the action of the wind were of 
extreme importance, and were taken into account 
before all other conditions in the designing of the 
work, 

The problem was solved in a most satisfactory 
manner, and the superstructure was erected with- 
out it having been necessary to stay the piers at 


Mild steel of 45 kilogrammes per square milli- 
metre (28.57 tons per square inch).and 25 per cent. 
elongation was used throughout in the construction. 

The main girders are 7 metres (23 ft.) high, and 
are 4.500 metres (14 ft. 9 in.) distant from centre 
to centre. The top and bottom ribs are single 
webbed, and are fitted to the soleplates by angles. 
The trellis work consists of a quadruple system of 
bars placed at an angle of 45 deg.; the diagonal of 
the squares thus formed is 3.400 metres ( 11 ft. 2 in.) 
and all the bars being LJ shape, the strength of the 
construction is considerable. The trellis is made 
wide and open, in order to offer a comparatively 
small surface to the action of the wind. ThelJ 
section was the most practical one to use for this 
work, owing to the process of erection Messrs. 





by a majority of the Raad, it being alleged that Messrs. 
Rhodes, Beit, Rutherford Harris, and Sir J. Sivewright 
were at the back of the applica‘ion. 


Schneider and Co. intended to follow, and during 
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VIADUCT OVER THE RIO MALLECO, CHILI. 


CONSTRUCTED BY MESSRS. SCHNEIDER AND CO., 


CREUSOT. 
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which the bars undergo alternate efforts of tension | 





Fic. 319, 


Thus constructed, the superstructure possesses 


and compression. The ribs of the girders are also | ample stiffness, and can resist all actions which 


united by vertical uprights 3.400 metres (11 ft. 2 in.) 
apart, which hold all the elements together. These 
uprights consist of a web bordered on the outside 
by four angles. The various ties of the trellis bars 
and uprights are divided over the frames in such 
& manner as to reduce as much as possible, the 
length of the frame between two consecutive 
ties. This is an advantageous arrangement, as it 
attenuates in a large proportion, local and tem- 
porary strains thet arise in the lower ribs, owing 
to the action of the rollers in the throwing opera- 
tions. 

The girders are. fitted with steel-plate pannels 
on the lengths above the piers; these pannels 
are 1.500 metre (4 ft. 11 in.) wide between the 
two uprights, and are strengthened by a third 
upright placed over the centre of the bearing. 
The girders are joined at top by beams placed 
above each upright ; two lines of running sleepers 
1.800 metre (5 ft. 11 in.) distant from each other, 
rest on the lower side of the beam angles. They 
carry the oak sleepers on which are fixed the rails. 

The girders are strengthened in the following 
manner : 

1. By a double set of horizontal cross-bars placed 
at the top and at the bottom of the main girders, 
underneath the beams. They form cross-stays, 
the length of which is equal to the distance between 
the girder uprights. 

2. By vertical transverse cross-bars, which unite 
the girders together opposite each upright. They 
form cross-stays, separated by a middle horizontal 
cro s-bar. 








tend to deform it, whether they be produced by 
the force of the wind, or the weight of the load 
carried, 

Piers.—The superstructure is carried on four 
piers of various heights; the two end piers are 
42.700 metres (143 ft. 4 in.) high from the masonry 
base to the top of the pier. One of the middle 
piers, on the right bank of the Malleco River, is 
67.700 metres (222 ft.) high, and the other 75.700 
metres (248 ft. 4in.) high. The piers are firmly set 
in the masonry bases, and the volume of these bases 
is such that the work has a perfect stability, and 
cannot be overturned by the force of the wind. In 
the calculations this force was reckoned at 270 
kilogrammes per square metre (55 Ib. per square 
foot) when the bridge is free, and at 170 kilo- 
grammes per square metre (34.800 lb. per square 
foot) when it carries a moving train. This last 
figure is a maximum in this case, as the force it 
represents is capable of overturning empty wagons 
and preventing all circulation on the line. Though 
these forces are exceptional, the piers have been so 
calculated that the strains of the metal do not 
exceed in any part, 10 kilogrammes per square 
millimetre (6.35 tons per square inch) under the 
weights of the loads or the force of the wind. 

The piers are formed of four posts, placed in the 
shape of a pyramid and directed to one same point ; 
they are consequently of a very neat architectural 
appearance. The dimensions at the top are the 
same for all the piers, namely, 4.500 metres 
14 ft. 9 in. from centre to centre of the posts across 
the width of the viaduct and 3 metres (9 ft. 10 in.) 
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lengthwise. The dimensions on the level of the 
masonry base are the following : 


— |75.700 m. Pier. 67.700 m. Pier. |13.700m. Pier 





13.978 m. 10.618 m. 


Width (trans- | . 
7 . : 15.098 m. ! 
Viaduct SF || ote. 6 in) | (45 ft. 10 in.) | (84 ft. 19:0.) 
Length f| 10.065 m. 9.318m. | 7.078 m. 
— ** U/ GB ft. Of in.) | (BORE. 7 im.) | (23 ft. Bin) 








The pier posts are united together by means of 
stiffening cross-bars, placed wide apart, thus reduc- 
ing the surface exposed to the force of the wind ; they 
form cross-stays with horizontal ties in the middle. 
The ties of all the piers correspond to each other 
in the same horizontal plane. The piers have all 
the same slope, and are, therefore, absolutely 
identical one with the other at the same distance 
from the top. Besides the four corner posts above 
mentioned, which are reckoned upon to bear the 
vertical strains, there is in each pier a vertical 
column, which serves to maintain the pier upright, 
and on which are fastened the cross-stays and horl- 


zontal ties. The section of this column isthe same as - 


that of the four corner posts. For the section of the 
posts and columns Messrs. Schneider and Co. have 
endeavoured to adhere, as far as was practicable, 
to a circular form, and adopted that produced Wy 
eight \ummd - bars, the sides of which form an angie 
of 112 deg. 30 min. withthe web. They put down 
at their Creusot Works special rolls for manufac- 
turing these bars. The diameter of the circle ip- 
scribed in the section of the posts is .500 nee 
(1934 in.) ; the flanges of the sactions are | outside, 
which allows them to be united easily and increases 





their resistance. 
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The foundation plates of the posts are of steel 
18 millimetres (14 in.) thick, joined to the post by 
16 ribs ; they distribute the pressure equally on the 
masonry basement. The foundation-plate tie-rods 
are built in the masonry in several intermediate 
points. The beams of the top which carry the 

ing arrangement are caisson-shaped with three 
webs. They are united together by tie-rods and 
slanting bars, which act as stiffeners. The posts 
are fitted with wrought-iron foundation bolts, which 
run in 7.500 metres (24 ft. 7 in.) of masonry. The 
nuts are fixed hot, in order to prevent their un- 
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setting, which might arise owing to the vibration ; 
this was only done when the erection was completed. 

The piers were erected in sections, with the hel 
of a flooring that was raised as the work progressed, 
and in starting from the base. The changes in the 
scaffolding, and the raising of the material, as well 
as the lifting of the workmen, were effected with 
the help of a portable steam engine and steam 
winches. The erection of the superstructure was 
commenced in September, 1889, and was completed 
end of April, 1890; it was carried out entirely 
on the right bank of the Malleco, on the side of 
the north abutment. A platform 95 metres (311 ft.) 
in length, in the rear of the abutment served for 
the erection; the abutment masonry work was 
stopped at 8.100 metres (26 ft. 7 in.) below rail 
level, in view of the erection of the superstructure. 

When a length of 90 metres (295 ft.) had been 
completely riveted, it was pushed along until it 
overhung by 15 metres (49 ft.) the wall of the 
north abutment. These operations were carried 
out without accidents, the most difficult part 
of the work being to reach the first pier, as it 
was necessary to place a counterweight in the 
rear of the superstructure already erected on the 
platform. Thirty tons of string-pieces belonging 
to the third span served for this purpose. The 
final operation required about 100 men. 

The flexion of the front end of the superstructure 
during the launching never exceeded .530 metre 
(20% in.) below the roller plane. When it reached 
each pier, the front end was lifted by 100-ton 
hydraulic jacks to enable rollers to be introduced 



































After each launching operation, the rollers were 
| withdrawn and the superstructure was made to rest 
on provisional cast-iron chairs. When the whole 
| length of the superstructure had been launched, it 
was lowered by .260 metre (10} in.) and made to 
rest in the final bearings ; lowering was effected 
progressively, 40 to 50 millimetres (14 in. to 2 in.) 
at a time, by means of hydraulic jacks. 

The whole work weighs 1410 tons, namely, the 
piers 660 tons and the superstructure 750 tons. 
The erecting on the spot was carried out by 
Chilian workmen, under the supervision of skilled 
workmen sent by Messrs. Schneider and Co. 

Bridge over the Borcea (Figs. 326 to 328, page 
524).—The Borcea is a branch of the Danube ; 
this river is divided into two arms by the Balta 
island, which consists of a large track of marshy 
ground, frequently overflowed, and situated on 
the Roumanian Railway from Bucharest to Kus- 
tendje. This railway will acquire a great ex- 
tension of traffic, as it forms, in combination with 
the Black Sea maritime service, a’ second line for 
the Orient express. The whole of the viaduct 
constitutes one of the finest works of modern 
times; it is of such an importance—it weighs 
13,000 tons—that in order to be able to exécute 
it within the period prescribed, it had to be 
ordered from three large works : Messrs. Schneider 
and Co. were entrusted with the part over the 
Borcea ; the Fives-Lille Company, with that over 
the other arm of the Danube, and the Cockerill Com- 
pany with the Balta Viaduct, which unites the two. 
This is throughout a cantilever bridge. Messrs. 








for continuing the advance. 


Schneider and Co. supplied the whole of the steel 
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necessary for the viaducts over the arms of the 
Danube (1893-4). 4 

The Borcea Viaduct is 418.20 metres (1372 ft.) in 
its main part, not including the approach viaducts. 
It is in three bays, one central one of 140 metres 
(459 ft. 3 in.) span, and two shore spans of 139.100 
metres (456 ft. 44 in.). The girders are of various 
heights, reaching 33.360 metres (109 ft. 6 in.) at 
the part over the piers; they are inclined one 
towards the other, 9 metres (29 ft. 6 in.) apart at 
the base and 2.630 metres (8 ft. 74 in.) at the top, 
from centre to centre of frames, in the section over 
the piers. This arrangement has the advantage of 
reducing the importance of the top cross-stays. The 
framework of the girders is made tubular; the 
trellis is constituted by diagonals without uprights, 
and the line is laid on the lower part. The super- 
structure tie-bars are fixed direct to the lower girder 
frames. The top part of the superstructure 1s 
strongly braced, as a security in case the train 
should leave the rails. 

The foundations were executed with the help of 
caissons and compressed air. This work was sur- 
rounded with great difficulties, as it was necessary 
to descend to a depth of 30 metres (99 ft.) ; the air 
pressure in the chambers was dangerous for the 
men, and the height of the water sometimes reached 
10 metres (33 ft.) above low-water mark. It was, 
however, carried out without any serious accident. 

The erection was effected partly by rafting (semi- 
parabolical shore-end girders) and in part with the 
help of a temporary bridge (cantilever girders). 
The pile-driving and the preserving of the piles 
were difficult ; owing to floods and ice, it was neces- 
sary to build especially strong staging. Trucks fitted 
with steam winches served to raise the material and 
to carry the pneumatic riveting machines. The 
specification prescribed mechanical riveting on the 
spot. Notwithstanding the serious impediments of 
all kinds due to the climate, the action of the river, 
the absence of skilled workmen, &c., and the im- 
portance of the work, combined with the short time 
given for its execution, the results obtained ex- 
ceeded those that had been hoped for. The Rou- 
manian engineers may be praised for this gigantic 
viaduct designed by them. 








THE FRENCH NAVAL MANCUVRES 
OF 1898. 
(Concluded from page 463.) 

THE open-sea manoeuvres of the northern fleet 
were carried out by the following vessels: Battle- 
ship, Massena; Jemmapes, Valmy, Bouvines, and 
Amiral Tréhouart, coastguard ships ; Dupuy de 
Léme and Pothuau, protected cruisers ; Catinat, 
Surcouf, Epervier, and Castin, third-class cruisers. 
There were also the sea-going torpedo-boats, Man- 
gini, Aquilon, and Lansquenet. In addition, 
several first-class torpedo-boats were taken from 
the reserve. It should be added that the opera- 
tions included the presence of the torpedo-boats 
belonging to the coast defences of Dunkirk, Cher- 
bourg, St. Servan, Brest, Lorient, and Rochefort. 
Cherbourg had also to mobilise five coastguard 
ships, the Tonnante and Vengeur, and the armoured 
gunboats, Cocyte, Phlegeton, and Grenade. These 
were especially required during the first part of the 
manoeuvres for testing equipments, and for firing 
trials. The first division of the northern squadron 
comprised the Massena, the Tréhouart, Dupuy de 
Léme, Surcouf, Epervier, and the Mangini, under 
the command of Admiral Barrera. It was to 
operate in the vicinity of Brest, and the pro- 
gramme included the usual evolutions, night firing, 
torpedo-boat night attack, and breaking a blockade 
by daylight. The second division, commanded by 
Admiral Pengentenyo, was instructed to carry out 
similar evolutions in the Bay of Waast-la-Houge, 
after leaving Cherbourg. On July 12 the first 
division assembled off Brest, and the second off 
Cherbourg, and, after taking in stores, the second 
part of the programme was commenced. During 
this time the mobile defences were manoeuvring 
independently, being especially occupied with 
piloting operations, whilst the two divisions leaving 
their respective harbours, put to sea with the 
object of carrying out the following programme: 
A French division coming from the Mediterranean, 
and a division coming from the North, were to 
effect a meeting at a given place, including as an 
area of research, a rectangle, 100 miles long and 
30 miles wide; the two divisions were to meet 
during the night. To conclude the manceuvres, 
the two divisions were to enter the harbour of 














PARTICULARS OF FreNcH Warsuies (Fics. 1 To 8, Paces 516 anp 517). 
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Quiberon, where the ships of the squadron were 
to be attacked by torpedo-boats ; these and general 
exercises were to continue till July 29, the torpedo- 
boats carrying out evolutions along the coast inde- 
pendently. After the completion of the actual 
manceuvres, an attack, combined with land troops, 
was arranged, as well as an effort to break a 
blockade. 

Mobilisation took place on July 6 in a manner 
that gave full satisfaction. A wise precaution may 
be mentioned here. In certain districts from which 
many of the reservists were summoned, smallpox 
and typhoid fever were prevalent, and special 
orders were issued that no men from these districts 
were to report themselves. After taking stores and 
men on board, the second division had to resist, 
in the Bay of St. Waast, a torpedo-boat attack in 
which several of the ships (presumably) were badly 
hit. At the same time, the despatch boat Ste. Barbe 
and the coast defence torpedo-boats of Cherbourg, 
and of Dunkirk, attempted to force the passes of 
Cherbourg ; the coastguard Tonnante and the gun- 
boat Cocyte protecting the passes with their search 
lights. This manceuvre extended far into the 
night, the result being that the torpedo-boats were 
easily discovered. It should be mentioned that cir- 
cumstances were against the attacking force ; the 
boats were greatly exposed and there was a bril- 
liant moon which probably was more useful than 
the search lights. 

Meanwhile the first division, having gained the 
open sea, carried out a series of firing evolutions, 
and then returned to the Bay of Douarnenez, where 
they were to repel an attack by torpedo-boats, 
which had quitted Brest in advance for that pur- 
pose. The battleship Massena, the Tréhouart, 
and the Valmy. formed in line from the east to 
the west ; the Surcouf and the Dupuy de Léme 
anchored to the south, while the Epervier acted as 
a scout ship on the north of the bay ; the Mangini 
was detailed to join the torpedo-boats in the attack. 
Several units of the small hostile fleet were quickly 
discovered by the Epervier. The alarm was given, 
and the remaining boats were seen, so that the 
attack was declared to have entirely failed ; several 
torpedoes were, nevertheless, very successfully dis- 
charged. 

Another interesting operation was carried out 
during this portion of the manceuvres ; it involved 
the forcing of a blockade under the following con- 
ditions: One squadron was blocked by another in the 
Bay of Douarnenez ; the former detached one of its 
vessels, a cruiser, to force the blockade; the coast 
defence turpedo-boats were to assist it by a feigned 
attack on the enemy, so as to favour the escape 
of the cruiser, which was the Surcouf, assisted 
by nine torpedo-boats. The blockading squadron 
comprised the Massena, Valmy, and Tréhouart. 
There were also the Epervier, representing a battle- 
ship, and the Dupuy de Léme, which patrolled the 
exit from the bay. In order to givea greater precision 
to these manceuvres, fixed limits were set to the 
movements of the blockading fleet; all of the 
vessels had their lights masked. The Surcouf 
quitted the bay of Douarnenez at night between 








10 and 11 o’clock, and, followed by all the torpedo- 
boats, started on its mission. The weather was 








calm, and the night neither covered nor clear, 
The blockade was not an effectual one, because 
the Dupuy de Léme, without noticing the Surcouf, 
was sighted by that vessel and the torpedo-boats, 
although they all passed within a short distance, 
The escaping ship was thus able to get away, and 
the blockade was recorded as a failure ; there was 
no period during these manceuvres when the 
services of the torpedo-boats were required. A 
day attack by torpedo-boats against three battle- 
ships was another interesting feature of this 
period ; in this case victory rested with the latter, 
which were able to retreat with sufficient speed 
to escape the attack until a prescribed line was 
passed. 

According to the general custom, all the ships of 
the squadrons returned to harbour during the 
National Fétes, after which the two divisions pro- 
ceeded to the operation of meeting at night within 
the given area, to which reference has already been 
made ; this was carried out with perfect success. 
The ships then repaired together to the Bay of 
Quiberon, where various firing and other exercises 
were performed. The general disbanding of the 
reservists took place shortly after this, and there 
only remain a few words to be said about the com- 
bined manceuvres of the land forces with the vessels 
that completed the programme. The operation 
consisted in forcing an entrance into one of the 
passes to Brest, and was carried out in honour of 
the Minister of Marine, M. Lockroy. The scheme 
of attack involved the use of only a small part of 
the artillery mounted for the defence of the en- 
trance, the number of hostile ships being also 
reduced to five ironclads and three cruisers ; if all 
the guns of the defence had been brought into play, 
the number of vessels would have had to be increased 
to a corresponding degree. To guard against acci- 
dent, the speed of the ships was largely reduced, 
the lighthouses were illuminated, and the buoys 
marking the channels were kept in place. The 
attempt was to be commenced during the day, the 
squadron of eight vessels proceeding in two lines, 
one following the northern, and the other the 
southern, pass of the entry ; during the night the 
ships would form in single file, taking the north pass. 
A number of torpedo-boats would cruise around the 
entrance to deal with any vessels that might approach 
from the open. Both sections of the fleet, that of 
the day and the night, were favoured with very fine 
weather and a light breeze from the north-west. 
On August 4 the squadron, made up of the Mas- 
sena, the Tréhouart, Valmy, Dupuy de Léme, 
Surcouf, Bouvines, Jemmapes, Pothuau, Catinat, 
and Epervier, left Brest at 3.30 a.m., and reached 
the Pointe St. Mathieu, where they separated into 
the two divisions, and proceeded at a speed of 12 
knots. The engagement soon commenced between 
the guns on the shore and those on the ships, the 
fire from the latter being extremely rapid, and it 
quickly became evident that the artillery force on 
shore was insufficient. After having remained in 
the bay for some time, the squadron steamed out 
slowly, the projectors on shore being able to follow 
them closely ; on their side the ships’ projectors 
proved themselves quite efficient in lighting up the 
batteries on shore, 

















Oct. 21, 1898. ] 





ENGINEERING. 


515 











A further evolution was carried out, also for the 
benefit of the Minister of Marine, on the following 
lines. The combined squadron represented a fleet 
that was master of the sea, and which had arrived 
with the intention of disembarking a landing force 
at a point that was supposed to be defended by 
troops ; as @ matter of fact, the naval force was 
quite insufficient for the purpose required ; the 
operations were, however, admirably carried out. 
As the sea in the Bay of Douarnenez is generally 
rather rough, such a landing would not often be so 
easy, especially under the fire from the fort of 
Crozon and in the presence of defending troops. 

Figs. 1 to 8, pages 516 and 517, illustrate some 
of the more important vessels forming the northern 
squadron, and the Table on the previous page 
gives particulars of these ships. 








THE BRITISH ASSOCIATION. 
PuysiIcaL AND CHEMICAL SECTIONS. 
(Continued from page 480.) 

CoMMITTEE ON Eecrric STANDARDS. 

Tus report concerns progress made in the deter- 
mination of theampere. In the first of two appen- 
dices added, Mr. M. Solomon explains the Deter- 
minations of the Temperature Coefficients of two 
10-ohm Standard Resistance Coils used in the 1897 
Determination of the Ohm by Professors W. E. 
Ayrton and Viriamu Jones. His experiments were 
made at the Central College, South Kensington. In 
the second appendix Professors W. E. Ayrton and V. 
Jones describe their Ampere Balance in detail. The 
papers led to a discussion on various points affect- 
ing the construction of such instruments. The 
standard resistance coils are to be removed to Liver- 
pool, as Mr. R. T. Glazebrook, F.R.S., who has 
had charge of the coils at Cambridge, has been 
appointed principal of the University College at 
Liverpool. Mr. J. B. Fawcett described a dif- 

ferent kind of 

SranparRD HicH ReEsIsTANces, 

which he prepares by depositing upon glass, in 
vacuo, cathode films of alloys, and heating them after- 
wards in a partial vacuum. A platinum-gold alloy 
of a temperature coefficient of 0.01 per deg. Cent. 
seems to be most suitable; that coefficient varies 
with the thickness of the film, however. The 
resistances of 1 megohm and upwards have not 
changed by more than 0.001 per cent. during a 
period of four months. 


New Stee, ALLoys. 

Professor W. F. Barrett, Mr. W. Brown, and 
Mr. R. A. Hadfield presented a preliminary report 
on the Electric Conductivity and Magnetic Per- 
meability of a Series of New Alloys of Iron, prin- 
cipally nickel steels. The paper has considerable 
practical importance, but it is not of a kind to be 
abstracted. The same remark applies to papers 
read by Mr. Hugh L. Callendar, F.R.S., and by 
Mr. E. H. Griffiths on 


A Piatinum VOLTMETER, AND ON MEASUREMENT 
oF SMALL DIFFERENCES IN RESISTANCE. 


In the former apparatus the current, and also the 
electromotive force, of continuous or alternating 
currents, are determined from the rise of tempera- 
ture in a platinum wire, which is not subjected to 
any strain, and can hence be much finer than in 
voltmeters of the Cardew and similar types. The 
instruments have no magnifying gear, are very 
sensitive, absorb little current, and have a very 
wide range ; they are specially adapted for deter- 
mining fluctuations in potential differences in the 
neighbourhood of 110 volts. In the recording 
device, a pen or planimeter (or both) is attached to 
the sliding contact of a galvanometer in a straight 
bridge wire, and is kept automatically at the 
balance point by means of a delicate relay control- 
ling a pair of clock motors. This is the device 
already referred to, which is successfully utilised 
for recording various quantities. As regards the 
Second paper, we illustrated Mr. Griffiths’ ingenious 
apparatus two years ago; it has since been per- 
fected still further, and measures the resistance to 
within 1 part in 3,000,000. 

: ELECTROLYSIS. 

The interim report of the committee on ‘‘ Elec- 
trolysis,” embodying papers by Mr. E. H. Griffiths 
on “* Dilute Solutions,” and by Mr. W. C. Dampier 
W hetham on ‘¢ Conductivity of Dilute Solutions,” 
san exceedingly suggestive and important docu- 
ment. The experimental work is still incomplete, 
and Mr. Griffiths, therefore, spoke with reserve. 


Determinations of the freezing points and their 
molecular depressions and of electric conductivi- 
ties have been made with dilute solutions of sugar, 
sulphuric acid, potassium and barium chlorides, 
potassium chromate, and yellow prussiate, &c., and 
thus a great deal of the work, done by Ostwald 
and his pupils, by Kohlrausch and others, has been 
repeated with admirable care. One of the vessels 
under examination contains only water, the other 
the solution. The inflexion of most of the curves 
would seem to indicate, in Professor Armstrong’s 
words, that at certain dilutions the substance 
ceases to exert any influence, and then reasserts it 
again. The phenomena have been ascribed to elec- 
trolytic ionisation. But the water molecule is 
very complex, and may break up more and more. 
This latter view is favoured by Mr. Griffiths, chiefly 
because, if it were the substance that breaks up, 
the curves would suggest recombination. Yet elec- 
tricity has something to do with the matter, for 
sugar, which is a non-electrolyte, does not show 
the peculiar toppling over in its curves, so far as the 
researches go at present, at any rate. The pith of 
the problem was very well put by Mr. W. N. Shaw. 
The curves really indicate the difference in con- 
ductivity between water, with its apparently un- 
avoidable impurities, and water with such impurities 
as have been added ; that might account for the 
fact that with continued dilution we seem to 
approach a limit in the effects. The purity of the 
solvent water is, of course, one of the chief diffi- 
culties.. We remember the investigations of Kohl- 
rausch and Heydweiller, which leave the question 
open whether or not the very feeble conductivity of 
so-called pure water is due to its impurities. Arm- 
strong would like to dispense with glass vessels and 
gilt vessels; for the gold retains traces of sulphuric 
acid. From his determination of the molecular 
freezing-point-depression of sugar solutions, Mr. 
Griffiths derives for the latent heat of water the 
value 79.3. Text-books generally state 80, although 
Regnault’s values vary between 79.2 and 79.8. 


DIssIpATION OF ENERGY ON THE DIELECTRIC OF A 
CONDENSER. 


We noticed last week a very important paper 


body by Professors E. B. Rosa and Atwater. In 
this paper Mr. Rosa and Mr, Arthur W. Smith 
measure the heating effect of an alternating 
electromotive force on the dielectric of a con- 
denser by a wattmeter, using a wire coil in 
series with the condenser to give resonance, and to 
raise the voltage upon the condenser. The coil 
loss is deducted from the total energy indicated by 
the wattmeter. Dividing this difference by the 
energy stored, we obtain the efficiency of the con- 
denser 7 = 1 — 7 cot ¢, in which ¢ is the angle 
between the current and the electromotive force for 
the condenser. Ina second series of experiments, 
which agree with the first set, the condensers are 
placed in acalorimeter. It is found that paraffin 
paper wastes very little energy, the loss depending 
upon the temperature and condition of the paper 
before it is paraffined. In beeswax and resin the 
energy loss is much greater ; it increases as the 
temperature rises to a maximum, decreases then, 
but increases rapidly again when the material begins 
to soften. 


A Maeniryine or BELLOwInG TELEPHONE. 


Professor Oliver Lodge has attempted to con- 
struct a bellowing telephone, but has only suc- 
ceeded in obtaining a magnifying telephone. As 
regards the first object, to increase the human voice 
to a bellow, while preserving articulation, the section 
was fairly unanimous that we must fail, because it 
is mechanically impossible to set a sufficient quan- 
tity of air in motion. Professor Lodge’s aim is a 
telephone call for systems of so-called wireless 
telegraphy. The minute current of his receiver 
passes through a light small coil attached to the 
disc of a microphone placed in a strong magnetic 
field. The coil sets the microphone in motion ; 
the relay current of the microphone is thus inter- 
rupted ; these currents pass through a second 
similar coil, andsoon. By using four coils a feeble 
sound may be magnified to the insentity of the 
human voice, but not more. Mr. Preece men- 
tioned that Evershed has made similar experiments 
with coils consisting of one wire only. 


Drop oF PoTENTIAL AT THE CARBONS OF THE 
ARC. 


In continuing her investigations of electric arc 





problems, Mrs, Ayrton has used solid ** apostle ” 


dealing with energy problems of the human|_ 


carbons, as before, 11 (positive) and 9 (negative) 
millimetres in diameter. A third carbon, from 
0.5 to 2 millimetres in diameter, is used as test 
electrode ; this carbon is brought up to the positive 
crater or to the white hot spot on the negative 
carbon, and the potential difference between it and 
the main carbon is determined just before it touches 
the main carbon. Experiments made with arcs, 
from 1 to 7 millimetres in length, of from 4 to 14 
amperes, show that the drop of potential at the 
positive carbon is influenced both by the length of 


the arc and the amperes: V = 31.28 + 9 = 


that at the negative carbon only by the current:.V = 
13.6 
7.6 + 3 


with hissing arcs, as maintained by Professor S. P. 
Thompson, and the V— is about one-fourth of 
the V +. The drop of potential is always from 
are to exploring carbon. Adding the two com- 
ponents, we get the whole fall from carbon to 
carbon minus fall through the arc itself, V total 
= 38.88 + eet SS : 





; the latter never changes its direetion 


Three years ago, Mrs. 


Ayrton found 38.88 + 2.071 + mere, t 
first terms are, therefore, in perfect agreement. 
The third exploring carbon, first employed by 
Lecher, may be objected to, as it may not take up 
the exact potential ; it may bring the parts touched 
to one potential, and thus influence the very 
quantities to be determined ; and it may deflect 
and lengthen the are. The second objection Mrs. 
Ayrton regards as important. She has hence, 
like Uppenborn and others, tried insulated explor- 
ing carbons, but-everything melts in the are. Pro- 
fessor Schuster remarked that in vacuum tubes, the 
fall of potential at the minus electrodes almost 
vanishes. As no doubt there are complex chemical 
reactions in the are, the problems can only be settled 
by experiments in various gases; insulated elec- 
rodes, he thought, would introduce difficulties. 


VELOCITY OF THE ELECTRICITY IN THE ELECTRIC 
Winp. 

Professor Chattock first produced his electric 
wind by charging a point from a Wimshurst 
machine, and placing it over a brass plate which 
has a fine hole in its centre in connection with a 
pressure gauge. The point was opposite the hole 
or displaced to the right or left. In other experi- 
ments the arrangement was horizontal, a cadmium 
point discharging against a cadmium ring which 
was —. more and more, finally encircling 
the cadmium needle. From a great number of 
experiments which were tabulated with distances 
in inches and pressures in dynes, Chattock con- 
cludes that the electricity in the wind travels 
faster than the gaseous particles themselves. The 
numbers are for positive and negative discharges : 


he 


+ -_ 
ae ... 272 336 cm. per second. 
» hydrogen... . 830 910 ie 
», carbonic dioxide 139 =: 163 ne 


Negative electricity, therefore, travels quicker 
than positive ; but what is it that travels ? 


CuHarcina SEconDARY CELLS. 


The length of the title of this paper by Mr. A. 
A. Cohen and Mr. J. M. Donaldson, ‘‘ Comparison 
between Charging a Secondary Cell at Constant 
Potential and at Constant Current, more especi- 
ally as regards Efficiency,” which was read by the 
secretary, may be taken as an indication of the 
length of the paper. The results of the experi- 
ments which have been made at the South Ken- 
sington Central Institute with Tudor cells may be 
tabulated as follow : 
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The authors charged at 2.508 volts. Charging 
at constant potential takes much less time, increases 
the ampere-hour capacity and the watt-hour capa- 
city, but decreases the efficiencies, the ampere- 
hour efficiency slightly, and the storage efficiency 
noticeably. For accumulator traction charging at 





constant potential would hence appear to offer 
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advantages. Whether this method of charging 
affects the life of the batteries remains to be seen ; 
the problems will require a good deal of further 
investigation. 


Jacques’ CaRBoN-ConsuMING CELL. 


Mr. S. Skinner, M.A., finds that in the Jacques 
cell, which consists of an iron crucible containing 
fused caustic soda and a carbon electrode, the air 
which is blown into the fused soda acts by keep- 
ing the iron surface clean. Hydrogen peroxide, 
added to the soda, has the same effect as air. 
Mr. Skinner hopes to determine the electro- 
chemical equivalent of carbon from the current of 
the cell and the loss of weight of the carbon elec- 
trode. We mayadd that Coehn has electrolytically 
found the electrochemical equivalent of carbon to 
be 3, as was to be expected, and that according to 
Liebenow and Strasser the iron of the Jacques cell, 
owing to an oxidation process, gradually passes 
into the passive state, which nickel and silver like- 
wise assume under similar circumstances. 


INFLUENCE OF ELECTRICITY ON PLANTS. 


Professor Selim Lemstrém, of Helsingfors, gave 
a summary of his researches since the year 1885 
concerning the relations between atmospheric elec- 
tricity, the aurora, sun spots, and plant growth. 
The experiments were made in his laboratory, on 
fields in Finland, and also in the Bourgogne, 
France, and have recently been taken up again in 
Finland, where three experimental fields, 50 metres 
long, were combined with three control fields of 
the same character and dimensions. Former ex- 
periments had shown a large increase due to 
electric influences, amounting to 40 and even 75 
per cent., but varying, in seeds, roots, leaves, fruits 
(beans, strawberries, &c.). It was observed, how- 
ever, that when water is wanting, electricity, which 
gives rise to an energetic absorption of moisture, 
may prove injurious. In his recent experiments, 
Lemstriém has stretched wires connected with the 
poles of static machines and provided with points, 
across the fields. He did not enter into particulars, 
having been exhorted to be brief. The current 
was applied for four hours in the morning and 
again in the afternoon, not regularly, however, so 
that the total number of hours of six weeks’ treat- 
ment amounts to 161 only. Tobacco prospered 
remarkably when kept well watered at the same 
time. Lemstrém uses induction machines con- 
sisting of two glass cylinders, revolving in opposite 
directions. He ascribes the beneficial effect of 
electricity either to the formation of ozone and 
nitric acid, or, more probably, to the electro-capil- 
lary phenomenon of Gernez: Water rises in a 
capillary tube; when a point electrode, posi- 
tive or negative, is inserted in the tube at the top, 
part of the water separates from the rest and 
ascends still further. 


Action oF Execrriciry oN PLants. 


Dr. E. H. Cook, of Clifton, introduced his long 
paper by stating that, when he commenced his re- 
searches two years ago, he was unaware that the 
subject had been investigated at all. He evidently 
believed his audience still to be equally ignorant. 
For in spite of repeated admonitions by Pro- 
fessor Ayrton, who had to get the room clear for 
the general committee meeting, to confine himself 
to his own points, Dr. Cook would not leave his 
historical retrospect, and insisted upon giving de- 
tailed accounts of the increased yields obtained with 
certain plants by previous observers. Dr. Cook 
finds that electricilly treated seeds germinate in 
larger numbers, especially under the influence of 
intermittent currents, but the after-growth was not 
influenced, and the results varied largely. Currents 
of from 1 to 30 milli-amperes, and from 5 to 25 volts 
were used. The growth of plants under the brush 
discharge of electric machines was accelerated, posi- 
tive electricity first taking ‘he lead, negative after- 
wards. The silent discharge proved more efficacious 
from the positive terminal of induction coils than 
from Wimshurst machines or other sources. The 
experiments on the growth of yeast, algae, and 
other low organisms are as yet indecisive. Ex- 
periments with the géomagnétiferes that have been 
used for many years, small lightning-rods set 
up in the middle of a field and connected with a 
system of wires running from the rod under the 
soil near the roots, proved very successful in the 
case of tomatoes, beans, &c. ; but Dr. Cook could 
not make any control tests in the case of his 
tomatoes. As regards the explanation, he finds no 


increase of temperature, and only slight indica- 
tions of the electrolysis suggested by Spechnew in 
1886. 

The discussion displayed a very sceptical spirit. 
Professor Ayrton wanted three sets of parallel ex- 
periments, not two only—ordinary cultivation, and 
cultivation with wires, with, and without electricity. 
Lord Kelvin, in the same frame of mind, reminded 
the section of the fable of the dying father, who 
exhorted his sons to dig for the hidden treasure ; 
they found their reward, because the soil repaid 
the digging. The effects, he thought, could only 
be observed close to the wires, where, indeed, 
they do show themselves; the brush discharge 
might act like the points of the leaves. Mr. T. 
Carter’s suggestion of a British Association Com- 
mittee was not seconded. 


Tue BrusH DIscHARGE. 


Dr. Cook had further a paper of this title, record- 
ing a great number of experiments, illustrated by 
many photographs. The angle of the brush in- 
creases with the angle of the point. Electroscopes 
become charged at considerable distances from the 
machine (4 metres) ; intervening obstacles impair 
the effect ; but he charged an electroscope placed 
outside the open door of the room, using a 
rough or polished plate of metal, wood, or anything 
as reflector. He photographed, too, with such a 
reflector placed at an angle of 45 deg., obtaining 
fogged images of obstacles placed in the paths of 
the rays. With direct rays he obtained photographs 
of visiting cards placed in an envelope, of the water 
marks of a banknote, &c. The brush discharge into 
potassium iodide and other solutions seems to have 
an oxidising effect. Apparently no metallic dust is 
torn off the electrodes by the brush discharge. 


PnNeumMATIC ANALOGUE OF THE POTENTIOMETER. 


Some years ago Mr. W. N. Shaw brought a paper 
before the British Association, in which he attacked 
the ordinary draught problems of our rooms. He 
now exhibited a large box containing two gas flames 
of different sizes burning at the bases of glass tubes, 
devised to illustrate the partial similarity between 
the laws of the electrical resistance of branch cir- 
cuits and the resistance of multiple air paths. There 
is an uprush of air into the tubes, and an inrush 
into the box through the inlet. By adjusting the 
inlet a down draught can be produced in one of the 
glass tubes, just as we have down draughts through 
the ventilators in our rooms, with fire, chimney, 
and ventilator as outlets, and doors and windows 
as inlets. It is little use to put in elaborate venti- 
lators if we do not provide for equivalent inlets. 
It is to be hoped that Mr. Shaw will continue these 
researches, the importance of which was emphasised 
by Professors Ayrton, Hele-Shaw, and V. Jones ; 
the science of ventilation is in a deplorably back- 
ward state. 

With Dr. C. E. Curry’s paper on ‘‘ The Electro- 
magnetic Theory of Reflection on the Surface of 
Crystals,” we pass over to Light. To what class 
of phenomena Mr. J. Burke’s experiments on 


Luminosity oF Sucar Propucep sy Rupsina 


belong, is not clear. He strikes the rim ofa revolv- 
ing disc of sugar twice a second by a hammer, when 
from the hammer inwards and downwards, an almost 
continuous luminosity, extends, The medium sur- 
rounding the sugar has no influence ; the spectrum 
of the light shows rays from the blue and violet. 


LENSES, NOT OF Gass, 

In this paper, Mr. J. W. Gifford did not announce 
any new discovery, but he.drew attention to the 
advantages which lenses of quartz, calcite, and 
fluorspar offer for the study of the ultraviolet rays 
which are absorbed by glass lenses. He also touched 
see water and glycerine lenses. For the extreme 
ultraviolet, fluorspar answers best. The paper 
was illustrated by photographic slides showing 
the transparency of the various materials to dif- 
ferent rays, and discussed the corrections to be 
made for achromatism and dispersion. 


THe ZEEMAN EFFECT. 


Two papers were read on the ‘‘ Zeeman Effect,” 
which we may first explain briefly. Placing a 
sodium flame between the poles of an_ electro- 
magnet, Zeeman observed (what Fievez, of 
Brussels, since deceased, first noticed in 1885) 
that the two D lines are broadened when the 
current is turned on. According to the theory of 





Lorentz, the small molecular elements of all bodies 





are charged with electricity ; the magnetic field 
would act upon those ions and broaden the lines, 
The ion should, in the magnetic field, give rise 
to three groups of vibrations, producing three 
spectrum lines from a single line. Viewed in the 
direction of the lines of force, a double line should 
be seen, and both components should be circularly 
polarised, but not in the same sense. In the direc- 
tion normal to the line of force, a triple line should 
be seen. Zeeman confirmed this; but the first 
observations only proved that the edges of the 
broadened lines were differently polarised from the 
central part. Since then Cornu, Michelson, and 
others have observed double and triplet lines. 

By using a very large grating, Professor Preston, 
F.R.S., who read the first Paper, has succeeded in 
perfecting the resolution, and by cutting out the 
central part, in obtaining excellent photographs of 
the lateral and, further, of the central lines. He 


applied spark spectra with electrodes of cadmium-- 


whose line 4678 gives remarkably fine triplets— 
zinc, iron, &c. All lines of one or of different 
spectra are not equally affected; some remain 
unchanged, some become doublets, triplets, even 
sextets. The multiplication of the lines might 
be explained by absorption of the original radia- 
tion by the vapours surrounding the source. But 
the fine sextets of sodium, for instance, are all 
of equal brightness and at equal distances apart, 
which does not look like absorption effects. The 
iron lines, doublets or quartets, by a doubling 
of the central lines, do not show any characteristic 
behaviour which one might expect, because iron 
is a magnetic body ; nor do gas spectra. 

Professor 8. P. Thompson, F.R.S., in the second 
paper, described Righi’s discovery of the Zeeman 
effect by absorption. He has confirmed many of 
Righi’s experiments, which are very striking. The 
poles of the electromagnet are placed between two 
Nicols ; the sodium flame is between the poles ; an 
arc lamp outside in the arcal line sends its light 
through the perforated poles. The polariser is turned 
until the field is dark ; the magnet is then excited, | 
when the sodium lines flash up. The red fumes of 
nitric oxide turn into the complementary absorption 
tint, blue-green, and they give an absorption spec- 
trum. In some experiments an absorption spectrum 
seems to pass into an emission spectrum. Pro- 
fessor Thompson favours an explanation like this. 
Suppose we start with a vibration of a certain 
frequency »; the ray is plane-polarised, and its 
components are the resultant of two rays, cir- 
cularly polarised in the opposite sense. One of 
these will be accelerated, the other retarded by 
the air in the polar perforations, which the mag- 
netic field has rendered optically active ; we, there- 
fore, get vibrations n, of lesser and n, of greater 
frequency than n. But he also believes in absorp- 
tion which Professor Fitzgerald would not admit. 
Professors O. Lodge and also R. T. Glazebrook 
pointed to the analogy of resonance; the magnet 
puts certain rays out of resonance. There is, as 
yet, little agreement about the explanation of the 
phenomena. 

Lord Kelvin had three papers. In the first, 


DynamicaL THEORY OF REFRACTION AND 
Anomatous DISPERSION, 

he refers *to’the wonderful confirmation which 
Sellmeier’s theory of 1872 has recently received by 
Rubens and Aschkinass by experiments with very 
long heat rays obtained by several successive re- 
flections from crystals of rock salt and sylvin. The 
measurements were made with the help of Rubens’ 
improved thermopile which we described in our 
issue of May 6 on page 571. Sellmeier assumed the 
simplest ideal of a molecular vibrator, a single 
material particle connected by a massless spring 
with a rigid lining of a small vesicle in ether. He 
himself marred the value of his theory afterwards 
by suggesting a distinction between absorptive and 
refractive molecules. But Rubens and Langley 
have restored the theory. In his Continuity of 
the Undulating Theory for Sounds, Elastic-Solid 
Light and Electric Waves, Lord Kelvin came to 
the conclusion that no continuity could be shown. 
He dealt with what Professor Fitzgerald called 
hyperdynamical equations which move about with 
matter or without matter, as it suits. This is 4 
consolation for those who cannot follow such 
deductions. In his third paper, ‘‘Graphic Repre- 
sentations of the Two Simplest Cases of a Single 
Wave, () Condensational- factional, (6) Dis- 
tortional,” Lord Kelvin regretted that so little 
attention had been paid to Poisson’s work. 
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ResvuLts OF THE Recent Soxtar Ectipse 
EXPEDITION. 


Professor H. H. Turner, F.R.S., opened this 
joint discussion of Sections A and B. A sun-spot 
minimum, he said, was nearly due this year, but it 
is evidently retarded, and the sun is still unusually 
active. This showed in the eclipse of January 22. 
Its corona is not typical of a minimum, 7.e., equa- 
torially elongated ; yet Mrs. Maunder photographed 
a streamer, five lunar diameters in length, in- 
clined to the sun’s equator, however. In 1896, 
Hansky observed streamers two diameters in length. 
At sun-spot maximum the corona is distributed all 
round. The success of Mrs. Maunder had been 
ascribed to her using plates with a triple coating, 
but it might be due to her small camera and to the 
state of theatmosphere. The 98 photographs of the 
corona have not all been studied yet. They seem 
to indicate a growth of coronal matter out of the 
prominences, but spectroscopic evidence is against 
that. The coelestats which turn the plate or the 
mirror have proved very valuable; formerly we 
had to turn the whole telescope. As regards the 
question, whether the corona moves only with the 
sun, or also independently, circumstances were not 
favourable this year, when the eclipse could be 
watched in India only. In 1893 observations were 
made in South Africa and South America, but no 
change was observed within the time at disposal, 
one hour. The eclipse of 1900 promises better in 
that respect; two hours will be available. The 
landscape photographs taken by Miss Bacon imme- 
diately before and after totality, showed a difference 
in the actinic power which might be due to a con- 
densation of moisture in the air, caused by the fall 
of temperature. 

As yet we have distinguished between the sun’s 
photosphere, the bright .surface ordinarily visible 
with its Fraunhofer lines ; secondly, the chromo- 
sphere, the red envelope round the photosphere, 
showing the bright hydrogen lines and also con- 
tinuous spectra, which since 1886 we have learned 
to study in daylight ; thirdly, the reversing layer on 
that part of the limb where the last trace of light 
disappears and then flashes up again. Observations 
with the slitless spectroscope and the prismatic 
camera now show that the flash operation is not 
identical with the Fraunhofer spectrum, so that for 
such work, at any rate, we can rely on eclipses only. 
Fourthly, the corona about whose spectrum Cap- 
tain Hills reported.. It falls off in brightness with 
distance from the sun. Professor Turner finally 
regretted that physicists and chemists would no 
longer attend eclipses. 

Sir Norman Lockyer, F.R.S., gave an exposé of 
his views on the Connection between the Spectra of 
Stars and their Temperatures. Although couched 
in plain language, one cannot say that the remarks 
were easy to follow, and one understands, how Sir 
William Crookes could afterwards refer to ‘‘ hostile 
criticism, very intense at first, but gradually getting 
less so.” Sir Norman Lockyer regards the stars 
as celestial furnaces, some getting hotter, others 
cooler. ‘The spectrum of an element changes with 
heat; the hot spark spectrum shows more (and prin- 
cipally expanded) lines than the are spectrum. Ac- 
cording to Kirchhoff’s law, the further the violet 
end extends, the hotter is the star: Sir Norman ex- 
hibited slides illustrating ascending and descend- 
ing temperature types of stadt spectra. At low 
temperature we have the triplet lines of iron, at 
higher temperature the quartet lines; at still higher 
temperature the iron lines disappear, because the 
iron is dissociated possibly. When most metallic 
lines have vanished, we find hydrogen lines, and, 
finally, essentially helium lines. The calcium lines 
persist to the last. Of other metals, only magne- 
slum and strontium remain to be mentioned ; the 
test hardly. appear to be represented in star 
Spectra. As regards the sun, its chromosphere 
spectrum is like that of 8 cygni; this similarity 
Sir Norman characterised as a Rosetta stone’ of 
stellar and solar spectroscopy. The spectra of 
the various layers of the chromosphere indi- 
cate a gradual increase of temperature from with- 
out inward. The sun photosphere spectrum re- 
sembles that of Arcturus. In prismatic cameras 
Prisms in front of the telescope, no slit), the 
length of the spectrum ares (which replace the line 
in slit spectroscopes), marks the height to which 
the | respective] vapour extends. At sun-spot 
minima, the spots show the iron lines, not at 
maxima. At present, the sun spot lines were those 
This was a bold state- 


of scandium and vanadium. 





ment, considering that Lockyer acknowledged that 
he had never possessed a grain of scandium, and 
did not believe that anybody possessed it. 

Sir William Crookes, the President of the Asso- 
ciation, pointed out that these deductions pre- 
sumed that the chemical composition of various 
stars was the same for the same temperature. If 
certain spectra did not show iron lines, it was not 
safe to assume that iron was present in the first 
instance. In reply, Sir Norman remarked after- 
wards that all the millions of stars could easily be 
classified in seven groups ; the differences were not 
due, he thought, to differences in chemical consti- 
tution or proportion of the elements, but we had 
to deal with a simple evolution with one variant, 
that of temperature. 

Captain EK. H. Hills, R.E., made suggestions for 
the next eclipse. Small-aperture cameras were to 
be recommended within limits, because they gave 
better contrasts between sky ,and corona than 
large cameras. In that respect wet plates also had 
their advantages, but for measurements and records 
rapid dry plates were preferable. The corona 
spectrum was a puzzle, as it seemed to vary at 
different eclipses. He would, hence, arrange for 
series of observations made with the same instru- 
ment. Schuster’s observation that the corona 
does not show the lines of hydrogen and calcium is 
confirmed. Owing, no doubt, to the exceptional 
clearness of the atmosphere, which had materially 
contributed to Mrs. Maunder’s success, his pro- 
minence lines (Dallmeyer photo-heliograph lens) 
did not extend into the corona, whilst on all pre- 
vious plates they could be traced into the latter. 
We wanted corona photographs taken with mono- 
chromatic light. ockyer doubts that the line 
1474 K belongs to coronium. The bright line flash 
spectrum had been photographed by several ob- 
servers, by himself with a two-prism flint spectro- 
scope with collimator and slit; it seems to be 
steady. Often a flash line appeared to correspond 
to a group of solar lines, but exact comparisons 
with gratings were wanted—Professor Roberts- 
Austen sided with Sir Norman Lockyer as to the 
dissociation of metals, and especially as regards 
iron, whose elementary character he doubted. The 
proposal for a joint committee on stellar spectro- 
scopy, made by Sir William Crookes, found, of 
course, support. But Professor Armstrong put the 
position of the chemist very plainly. When the 
astronomers will state their case clearly, and give 
exact wave lengths, then the time of the chemist 
will come. We may, perhaps, put in a few words 
here. The spectroscope has rendered wonderful 
services. But it sometimes looks almost as if it 
had nerves like the observer. During the discussion 
the spectra of the nebule were just touched upon. 
They show the hydrogen lines we generally read. 
But of the ordinary vacuum-tube lines, the (blue) 
H £ line alone is visible, whilst the (red) Ha line, 
which appears to be the brighter of the two in the 
laboratory, has been seen by Keeler only, very 
faintly. It has been tried to reduce the brilliancy 
of this Ha line under conditions which may cor- 
respond to the conditions of nebulw, extreme 
attenuation of matter and extremely low tempera- 
ture. Experiments in the first direction with 
hydrogen in highly exhausted tubes have succeeded 
to a certain extent ; experiments with tubes cooled 
down to —200 deg. Cent. have failed. There re- 
mains a third possibility suggested by Koch in 
1889 already in connection with these researches ; 
the phenomenon may be physiological. Mr. J. 
Scheiner now states in the Astro-Physical Jowrnal 
that with diminishing brightness of the light 
emitted by the tube, the H« line fades more and 
more, finally vanishing, whilst the H §& line re- 
mains distinct. Similar relations may affect other 
spectra. 


DyNaMIcaAL ExpLaNATION OF METEOR STREAMS 
PHENOMENA. 


In this paper Dr. Johnstone Stoney, F.R.S., ex- 
plains why showers of meteors may behave differ- 
ently in different years. No matter whether we as- 
sume the radiant, from which the meteors appear to 
come, to be fixed or moving, and whether the dis- 
position of the shower about its maximum is sym- 
metrical or not, a number of meteors will be caught 
at each encounter with the earth, and a greater 
number will be deflected frem their paths by the 
earth’s attraction. Thus we have a sufficiently 
broad basis for an explanation in the varia- 
tions of showers such as the Leonids (November 





shower). 


Tue ScaLE UPON WHICH NatuRE WoRKS. 


In his second paper Dr. Johnstone Stoney at- 
tempted to elucidate in his own impressive manner 
the infinitely little, represented by molecular 
ranges, and the infinitely great, as seen in star 
depths. He had prepared a table for this purpose, 
and discussed how matters would appear to us, if 
our conceptions were of a different order. He also 
spoke on the spectroscopical method of estimating 
the distances of stars, which has become a very im- 
portant help to the astronomer. . 


New MernHop or Descrisine CycLompaL AND 
OTHER CURVES. 


Professor Hele-Shaw, LL.D., had a great day on 
Saturday in the overcrowded Mathematical Depart- 
ment. In his first paper he dealt with the mathe- 
matical aspect of his beautiful curve tracer, which 
he described in Section G. The essential points, 
the employment of auxiliary circles instead of the 
actual pitch circles of two sheets of cardboard, 
turning in connection with one another, and of 
virtual axes, the actual axes for each sheet being 
dispensed with, raise the instrument to the rank of 
a mathematical assistant, an assistant of that order 
which does the work and claims no credit. For, 
as Lord Kelvin remarked with regard to this and 
the following paper, means are put at our disposal 
for accomplishing the solution of mathematical 
problems too difficult to approach. As we use 
virtual centres given by the intersections of the 
axes of edged runners set at will, the radii of the 
fixed and rolling circles may he as great as we 
please. We can hence reproduce the cycloid or an 
involute, by rolling a circle on a straight line or 
vice versd, as we have only to set the two axes 
parallel to obtain a radius of infinite length, and 
thus a straight-line curve. The instrument draws 
ellipses of any eccentricity by means of a point 
attached to a circle rolling within another circle of 
twice its radius, and the two pairs of toothed wheels 
make it superior to other clliptographs of this type, 
fitted with one pair only, which are limited in their 
application. he instrument, moreover, draws 
complete curves, and not only portions of them. 
Although no description can be attempted without 
detailed diagrams, the instrument may be stated to 
be both simple and strong, and not likely to give 
trouble. Professor Hele-Shaw recommends it to 
teachers for demonstrating the properties of rolling 
curves and envelopes. 


Srream-Linz Motion with Viscous Fiurps In 
Two AND IN THREE DIMENSIONS. 


Professor H. S. Hele-Shaw has continued his 
charming experiments on stream-line motion, which 
we illustrated in our last volume,* and has with 
perfected apparatus arrived at results of extreme 
interest both to the engineer and to the mathe- 
matician. Trying fluids other than water, such as 
glycerine, castor oil, alcohol, mercury, he found 
glycerine especially suitable for such investigations. 
It is astonishing to see how quickly the stream lines, 
even when so attenuated as to remain hardly dis- 
cernible, adjust themselves and assume their regular 
shape, when purposely disturbed by a sudden 
change in the flow of the water or of the glycerine. 
The liquid is forced between close parallel walls 
past an obstacle of any form. In previous experi- 
ments certain stream lines appeared to be equi- 
distant. It has now been ascertained that their 
distances strictly follow mathematical laws. We 
can imitate the crowding of the lines of force in 
paramagnetic bodies, and their spreading in dia- 
magnetic substances. But it is not a case of imita- 
tions only, but of investigating magnetic and elec- 
trical phenomena and the behaviour of bodies with 
any value of » ina uniform magnetic fluid, and of 
experimentally determining the stream lines of 
perfect fluids in cases which baffle the mathe- 
matician. Wedge-shaped films, produced between 
slightly inclined glass plates, illustrate three dimen- 
sional phenomena. Among the new experiments 
were some in which the flow is normal to a hori- 
zontal bar with sharp-pointed ends. The lines 
toppled over in beautiful feathery waves at first, 
eddies forming below the bar; with steady flow in 
the stream lines, the eddies quieted down more and 
more. 

Sir G. G. Stokes, F.R.S., had contributed a paper 
to Professor Hele-Shaw’s demonstration, on the 
‘‘ Mathematical Proof of the Identity of the Stream 








* See ENGINEERING, vol. luv., pages 420, 477, and 611, 
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Lines obtained by Means of a Viscous Film with 
those of a Perfect Fluid Moving in Two Dimen- 
sions.” The point is’ easy to grasp, though the 
mathematics are not. In the experiments viscosity 
predominates ; gravity is balanced by hydrostatic 
pressure. Yet the stream lines are the same as the 
stream lines in steady motion of a perfect, 1.¢., 
absolutely inviscid, fluid flowing past an infinitely 
thin long rod, a section of which is represented by 
the obstacle confined within the viscous liquid. 
The mathematical proof has become possible by 
neglecting the thickness of the film against the 
lateral dimensions in Lamb’s formule. 


Tota IMMERSION HyDROMETERS. 


Mr. A. W. Warrington, M.Sc., has perfected the 
hydrometer into an instrument of scientific preci- 
sion. It is essential that the hydrometer be totally 
immersed. The neck of the glass hydrometer is 
not graduated. Small ring-shaped platinum weights 
are slipped over it until the hydrometer has nearly 
the same specific gravity as the liquid under test. 
The temperature of the liquid is then slowly altered 
until equality in the densities is obtained. The 
method is also applicable to solids. A change in 
the volume of the hydrometer as small as 0.00015 
of a cubic centimetre can be detected, and the 
author, therefore, hopes that improved Nicholson 
hydrometers will allow us to experiment with 100 
or 200 grammes of solids and determine their 
specific gravities to within 1 in 100,000. 


ANCIENT WEIGHTS AND MEASURES OF BRISTOL. 


Mr. W. R. Barker exhibited an interesting col- 
lection of standard pints, quarts, bushels, weights, 
yards, &c., some dating back to Henry VII. who 
did much to reform the measures. Such relics are 
rare for two reasons; the old standards are sup- 
posed to be returned, when new ones are issued, 
and they are made of bronze, which has its value. 
The preservation of the Bristol standards was acci- 
dental ; they had been forgotten and neglected, and 
only recently been properly cared for. The four 
oldest specimens, plain pots of decidedly pleasing 
appearance, without handles, are stamped with 
‘*H. R.” and a crown on the rim ; those of the end 
of the reign of Elizabeth are of elaborate design, 
ugly, and stamped in front also. Later on, in the 
Imperial measures, the stamp was omitted alto- 
gether. Some of the measures are deficient in 
capacity, in spite of their official stamps. The 
weights of Charles II.—7 lb., 4 lb., 2 lb., 1 lb.-—are 
all provided with handles. The oldest yard measure 
is a square brass rod with knobs at the ends. 


ARTICULATION AND ACOUSTICS OF THE SPIRATE 
FRICATIVE CONSONANTS. 

In this paper Dr. R. J. Lloyd, who was not 
present, compares the spirate fricates f, th, h, s, 
sh, ch with one another, and with the toned frica- 
tives v, z, and again th. The first three differ as 
to the length and width of the frictional passage 
of the throat in which they are produced ; s, sh, ch 
require some kind of fore-cavity which modifies the 
frictional noises ; in the case of s and sh there is a 
strong resonance from the fore and hind cavity. 
Professor S. P. Thompson remarked that the 
subject had hardly been investigated ; our 
phonetic alphabet required revision. Professor 
Ayrton added that we had as many sounds as any 
Continental language ; some letters had to repre- 
sent a number of totally different sounds; if we 
chose, we might adopt dots and more letters. 


(To be continued.) 





Tue InstiruTIon or Civit Enoingers.—The prize list 
of the Institution of Civil Engineers for 1897-8 is as 
follows. The awards will be presented at the Institution 
on Tuesday, November 1, at 8 p.m. Telford Medals 
and Premiums: A. H. Preece, London; and ee g 
Brisbane, Queensland. Watt Medals and Premiums: H. 
L. Callendar, M.A., F.R.S., London; and J. T. Nicol- 
son, Montreal, Canada. Creorge 
Premiums: Whately Eliot, Plymouth; W.O. E. Meade- 
King, London; and W. P. Marshall, Birmingham. The 
Crampton Prize: E. W. Anderson, Erith. Telford Pre- 
miums: L. B. Atkinson, Cardiff ; Henry Fowler, Hor- 
wich ; W. L. Strange, Bombay ; F. J. Waring, C.M.G., 
London ; D. W. Brunton, Denver, U.S.; Wilfred Airy, 
M.A., London; E. M. Bryant, B.Sc., Newcastle-on-Tyne; 
D. B. Butler, London ; and H. V. Champion, Victoria. 
The James Forrest Medal: W. L. Brown, M.Sc., Lon- 
don. Miller Prizes: C. E. Wolff, B.Sc., Derby; A. D. 
Keigwin, Ashford ; Harold Williams, Kingston; J. T. 
Morris, London; H. C. Adams, Birmingham; H. O. 
Eurich, Bradford ; B. K. Adams, Colombo; A. B. E. 
Blackburn, Wednesbury ; Thomas Carter, Newcastle ; 

F. Story, Manchester; D. E. Lloyd-Davies, Bewdi 
and Wilfred Hall, B.A., Conbridge-on-Tyne. 
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Tue blower and engine which we illustrate above 
has been specially designed to the order of the 
East Indian Railway directors for their extensive 
shops in India. The engine is of the duplex type, 
with two connecting-rods, each driving its own crank 
disc, the two rods being coupled to one crosshead in 
common. The slide valve is worked rey A from 
one blower shaft, a system largely adopted by the 
makers, Messrs. Alldays and Onions, Pneumatic Engi- 
neering Company, Limited, of Birmingham. The 
engine has a cylinder 18 in. in diameter, with a stroke 
of 19 in., and is designed to work at 250 revolutions 
per minute, with a boiler _—— of 80 lb. per square 
inch. When working under full load it is capable of 
developing 160 horse-power. The blower itself, when 
being driven at the above speed, will deliver the 
enormous output of 1,200,000 cubic feet of air per 
hour. Its total length over all is 17 ft. 4 in., and its 
height 12 ft. 10 in., the blower itself being 6 ft. 3 in. 
in length. The whole machine complete weighs up- 
wards of 20 tons. The makers have constructed two 
of these blowers. 








LOCOMOTIVE SPRING TESTING MACHINE. 
THE necessity for some means by which the pressure 
exerted by the springs of a locomotive can be ascer- 
tained, and the weight upon the leading, driving, and 
trailing wheels correctly distributed, has long been 
acknowledged by railway engineers and locomotive 
snpnaaieleie, and various means have at times been 
adopted for the accomplishment of this purpose with 
different degrees of success. 

Hitherto ordinary six or eight-table machines have 
been generally employed, but recently Messrs. W. and 
T. Avery, Limited, of Birmingham, were asked by the 
Barry Railway Company to Tadlorn a special machine 
for the purpose, which should be capable of testing 
the wheel loads of a variety of locomotives having 
widely different wheel arrangements—a feat which the 
rm have succeeded in effecting without exceeding the 
moderate limit of 25 ft. in the length of the machine. 
Messrs. Avery’s design is clearly shown in Figs. 1 
to 3 on the opposite page. 

It will be seen from Figs. 1 and 2, that a novel 
and peculiar construction of the system of levers has 
been introduced for the purpose of insuring that 
there shall be absolutely no tip of the testing 
table, as the wheel of the locomotive strikes or leaves 
the ends of the rail. The general arrangement of 
the machine consists of ten complete weighing tables, 
five to each rail, each table being quite independent 
of the other, and being completely equipped with 








its own levers, knife edger, steelyard, poises, &c. 
The whole of the 10 tables, which are accurately 











COMBINED ENGINE AND BLOWER. 
MESSRS. ALLDAYS AND ONIONS, PNEUMATIC ENGINEERING CO., LTD., BIRMINGHAM, 


distanced so as to accommodate the wheelbases of 
any existing locomotive, are carried from and enclosed 
in a massive and substantial cast-iron frame firmly 
bedded upon a concrete and masonry foundation, s0 
that the upper surfaces of the rails upon each table 
shall be in line and perfectly horizontal. These 
rails are of steel, and are set toa cen of 4 ft. 84 in., 
a small piece of rail forming a plate between 
each separate length, and the intervening space be- 
tween each pair of rails being recessed or dished, 80 
as to enable the springs to be adjusted from under- 
neath during the time the locomotive is upon the 
machine, if desired. 

Each pair of tables communicates with two sepa- 
rate steelyards upon one pillar or standard, as shown in 
Fig. 3, each steelyard being fitted with poises to weigh 
by 7 lb. divisions up to 10 tons without loose weights, 
while the entire machine indicates with accuracy up to 
100 tons. An ingenious and simple arrangement of 
cam gearing is attached to the pillars for the purpose 
of simultaneously locking by one movement the 
whole of the 10 steelyards, while the locomotive 1s 
being taken on or off the machine. Each steelyard 
is fitted with Avery’s patent notched protection bar, 
which renders wear upon the graduated edge of the 
steelyard an impossibility. By means of this machine 
the pressure upon the wheels can be ra idly and 
accurately ascertained and the requisite adjustment 
made without moving the locomotive. The machine 
can, of course, be made to any capacity and gauge of 
rails, 








Trattan Roiuine Stock.—The South Italian Railway 
Messrs. 


Company has ordered 400 open trucks from 
Miani, Silvestri, and Co., of Milan. The trucks are to 
be supplied for 73,432. 





Our Locomorive Exrorts.—The value of the locomo- 
tives exported from the United Kingdom in September 
was 124,230/., as com with 54,9827. in September, 
1897, and 101,729/. in September, 1896. The compen’ 
will now be made withthe months of last year in which the 
great engineering strike so tly interfered with the loco- 
motive manufacturing industry. The value of locomo- 
tives exported to September 30 this year was 939,085/., vr 
compared with 855,960/. in the corresponding period ¢ 
1897 and 770,944. in the corresponding period of 15%. 
The largest deliveries were made to British India, whic 
took engines to the value of 254,570. in the first _ 
months of this year, as com with 199,927/. am 
128,3027. Australasia was the next a say ta oly | 
taken engines to the value of 193,178/., to prember 
this year, as com with 150,904/. an 2851. 0 
ex of locomotives to South America to September. th 
this were valued at 119,429. as compared wi 
109,509. and 208,593/. 
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ENGINEERS, BIRMINGHAM. 


CONSTRUCTED BY MESSRS. W. AND T. AVERY, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 7. 
THE transactions in the great iron and steel centres 
of the United States for the past week indicate a 
— condition and weaker prices in some products. 
rge buyers seem to have withdrawn from the mar- 
ket. Small buyers are picking up material, but the 
aggregate of purchases does not affect market condi- 
tions. The attempt to advance Alabama pig may 
have succeeded in retail lots, but not in a large way. 
The larger consumers observe the expansion of pro- 
duction, and can afford to wait. Prospects are in- 
creasingly favourable for a busy winter, but of course 
much outside work will be suspended. Bridge, ship, 
boat, car, iron and steel, and material for agricultural 
implements will be in most demand. The heavy rail- 
road traffic calls for more car-building work. Most 
rolling mills are over-sold one to two months. Pipe- 
line work continues to absorb a great deal of material. 
Steel rails are more active at 18 dols. Steel billets 
are 16 dols. at mills. Plate mills are sold further 
ahead than any. Ordinary plate is 20 dols. to 25 dols. 
per ton. Bessemer pig, 10 dols. All conditions 
eontinue favourable, and the consensus of opinion 
throughout the country is that the consumptive re- 
quirements will gradually increase, and that produc- 
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tive capacity will more than keep pace. The facili- 
ties for handling and mining Lake Superior ores have 
been perfected, and vessels of from 5000 to 7000 tons 
capacity will soon be common. All small craft is 
practically driven out already. Steelmaking on a 
very large scale will be established in Alabama in 
1899. The steel industry has, it would appear, 
exhausted almost all resources to reduce cost of pro- 
duction, and those interests have taken steps to place 
competition under control. At least competition will 
be reduced in a large measure to two giant concerns. 
October 14. 

The American mills and furnaces never turned 
out as much stuff. Contracts have been made 
which call for deliveries for months to come in some 
cases. Prices are low, because -capacity is enor- 
mous. Considerable material is now being ex- 
ported, and if freights decline a little there will be 
presumably an increase in exports. An extraordinary 
demand for machinery is stimulating activity and 
leading to more or less expansion of capacity in many 
large plants. The perfection of new works and fac- 
tories is a frequent incident. The largest Pittsburg, 
pipe works have bid about 100,000 tons of pipe ma- 
terial for the Coolgardie line. Contracts have been 
laced for about 100 miles of pipe line within 10 days 
for home lines. Pipes and tubes have advanced in 
price, and mills are all sold up. Much work will 
come along as the season jo geen for spring de- 
livery. Most of our skelp mills are also filled up 
with a heavy tonnage. The merchant steel mills need 
no more work, and managers are not seeking it, 
believing that the accumulation of requirements will 
harden prices by December or sooner. All branches 
of the iron trade are active. The plate and structural 
mills are crowded, and to-day’s statement of a leading 
broker who solicits business is to the effect that cer- 
tain railroad corporations will soon be in the market. 
Shipwork, elevated roadwork, and merchant pipework 
are all urgent. Pig-iron production is slowly increas- 
ing. European inquiries indicate a very heavy de- 
mand is imminent. Billet production is at the highest 
ever known. Bessemer production is now controlled 
by a strong organisation. Forge iron is weak. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—At last Thursday’s forenoon 
session of the pig-iron warrant market some 15,000 tons of 
iron were dealt in. The tone was firm, and Scotch iron 
advanced in price 14d. per ton. In the afternoon the 
market was very animated, and a large business was done, 
fully 40,000 tons changing hands. cotch iron touched 
50s. cash per ton, being the highest price since 1893, when 
5ls. per ton was the highest price reached. With that 
exception, the price for Scotch iron was the highest 
since the “boom” of 1890, when business was done at 
663s. 3d. per ton. Cleveland iron reached 44s. 84d 
per ton, the highest since 1890, and hematite iron 
changed hands at 50s. 114d., which was also the 
highest since 1890, when 82s. was reached. The final 
prices last Thursday were slightly under the best, the 
settlement prices at the close were— Scotch iron, 
403. 104d., per ton, Cleveland, 44s. 74d. ; Cumberland 
and Middlesbrough hematite iron respectively 55s. 104d., 
and 53s. 3d. per ton. Last Friday forenoon some 25,000 
tons were dealt in. There was a very firm tone. In the 
afternoon other 20,000 tons changed hands, and the tone 
was very firm. Cleveland rose 14d. per ton, and Scotch iron 
rose 4d. per ton. At the close the settlement prices 
were 49s. 104d., 44s. 9d., 55s. 9d., and 53s. 6d. per 
ton. Business was active on Monday forenoon, about 
30,000 tons being dealt in. The tone continued very 
firm, Scotch advancing 2d. and hematite iron 1d. 
per ton. In the afternoon the market was strong, 
Scotch iron closing 4d. per ton upon the day, Cleveland 
4d., and hematite iron 24d. per ton. The sales 
reached other 20,000 tons. It seems that the invest- 
ing public are taking nore interest in the iron market. 
The settlement prices were 503. 3d., 44s. 104d., 56s., and 
53s. 6d. per ton. Business was quiet in the warrant 
market on Tuesday forenoon, and the tone was very 
steady, but the dealings scarcely reached 10,000 tons. In 
the afternoon the market was strong, Scotch iron advanc- 
ing 2d. per ton, Cleveland 34d., and hematite iron 2d. 
per ton. There were sold other 15,000 tons. The market 
was active this forenoon, and prices suffered a drop all 
round on some realising for profit taking place. There was 
also some good buying at the easier prices. About 40,000 
tons changed hands. Scotch fell 3d., Cleveland 2d., 
Cumberland hematite 2d., aud Middlesbrough hematite 
iron 3d. per ton. In the afternoon there was less doing, 
about 15,000 tons being dealt in. Scotch remained un- 
changed in price, but Cleveland and hematite iron were 
very firm, the former recovering 4d. and the latter 1d. 
per ton. The settlement prices were 50s. 14d., 45s. 44d., 
56s., and 53s. 9d. per ton. The following are the quota- 
tions for No. 1 of makers’ iron: Clyde, 55s. per ton; 
Gartsherrie and Calder, 55s. 6d.; Summerlee, 56s. ; Colt- 
ness, 57s. 6d.—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 53s.; Shotts (shipped 
at Leith), 56s.; Carron (shipped at Grangemouth), 55s. 6d. 

rton. The business is still undoubtedly, toa great extent, 


tween members of the trade, but a number of brokers 
state that they have done a considerable amount of both 
buying and selling for account of outside clients. If 
there were more confidence in the political world it is no 





improbable that there would be a wave of speculation in 
the iron trade. There is no fresh feature to report in 
respect of the local trade, all branches of which continue 
to be very busily employed. The number of furnaces in 
blast is now 82, as compared with 78. at the same 
time last year. Six are making basic iron, 34 are 
making ordinary iron, and 42 are working: on hema- 
tite iron ore. Last week’s shipments of pig iron from all 
Scotch ports amounted to 7508 tons, — 5232 tons in 
the corresponding week of last year. They included 190 
tons for Canada, 157 tons for India, 180 tons for Aus- 
tralia, 116 tons for France, 2180 tons for Italy, 730 tons 
for Germany, 1150 tons for Russia, 180 tons for Holland, 
100 tons for Spain and Portugal, smaller quantities for 
other countries, and 2240 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 323,708 tons yesterday afternoon, as com- 
pared with 323,988 tons yesterday week, thus showing a 
reduction amounting for the past week to 280 tons. 


Finished Iron and Steel.—Finished iron is firm and in 
brisk demand, while prices rule high. The steel trade 
remains very busy, and the recent advance in prices is 
being well maintained. Owing to the large amount of 
business recently done in steel-plates, there has been a 
considerable amount of dealing in Scotch hematite iron, 
which is quoted at 58s. laid down at the steel works. A 
strike in the tyre department of Blochairn Steel Works 
has broken out, but it is thought not unlikely that the 
difficulty will be got over quickly. Angles are now quoted 
at the steel works at 6/. 53. per ton; bars at 7/.; ship- 

lates at 6/. 12s. 6d. ; and boiler-plates at 77. 5d. per ton. 

ut despite the advances in price, there are some users 
of steel who would offer a premium for speedier delivery 
of manufactured steel. 


Glasgow Copper Market.—There were no dealings in 
copper last ‘'hursday forenoon, and the price was un- 
changed. In the afternoon 25 tons changed hands. A 
similar quantity was dealt in on Friday forenoon, 
when the price fell 1s. 3d..per ton. In the afternoon 
100 tons changed hands. The copper “market was 
active on Monday forenoon, and prices werestrong. The 
sales amounted to 400 tons, and the prices rose 5s. per ton. 
In the afternoon 50 tons were sold, and the prices rose 
other 2s. 6d. per ton. Yesterday forenoon 50 tons changed 
hands, and the price rose 2s. 6d. per ton. In the after- 
noon 100 tons were sold, and the price gave way 2s. 6d. 
per ton. Some 200 tons of copper were dealt in this fore- 
noon, and the price rose 6s. 3d. per ton. Other 200 tons 
ig hands in the afternoon, and the prices rose other 
3s. 9d. per ton—to 53/. 15s. cash and 53/. 18s. 9d. three 
months. 

New Shipbuilding Contracts.—The Grangemouth Dock- 

ard Company have received an order from Messrs. 

acobs and Barringer, of London, on behalf of foreign 
owners, for two bulk-oil carrying steamers of 2000 tons 
capacity, of the most modern design, and embodying all 
the latest improvements and appliances for vessels of the 
kind wanted.—It has been stated during the week that 
Messrs, Scott and Co., Greenock, have contracted to 
build a steel steam yacht of 400 tons, for an Italian noble- 
man. She is to be luxuriously fitted up in her saloons.— 
Messrs. Russell and Co., Port Glasgow, lately received 
an order for steel masts and spars for sailing vessels 
building in France. That order has since been supple- 
mented by an additional contract for the masts and spars 
for other 20 ships, some of them four-masted. At Conti- 
nental ports over 50 sailing vessels are now being built, 
but not a single vessel of the kind—excepting yachts— 
is being built in this country. 


Appointment of Electrical Engineer for Greenock.—The 
Greenock Police Board, in their resolution to establish a 
system of electric lighting, have just elected an engineer 
to carry out the works at a salary of 300/. per annum. 
The elected man is Mr. S. E. Fedden, Edinburgh. He 
was carried by 17 votes against five for the only other 
applicant who was proposed. 


Mining Institute of Scotland.—A meeting of this Insti- 
tute was held in Glasgow last Thursday evening. Pre- 
viously, through the kindness of the Glasgow District 
Subway Company, the members had an opportunity of 
visiting the power station of the company, near Shields- 
road. Starting at four o’clock from St. Enoch-square 
Station, the party, to the number of nearly 50, proceeded 
to Shield-road Station, and thence to the power station, 
where they were received by Mr. M‘Lean, the super- 
intendent engineer, and shown all over the plant, with 
the details of which they were at once interested and 
satisfied. Before leaving, on the call of the presi- 
dent, Mr. J. T. Forgie, hearty votes of thanks were ac- 
corded to the directors, Mr. Simpson, engineer, and 
Mr. M‘Lean. At the meeting of the Institute, Mr. 
Forgie presided. Discussion took place on Mr. W. 8S. 
Thomson’s oo on ‘“‘A Heater at Cadzow Colliery,” 
which Mr, M‘Vey, manager, Cadzow Colliery, supple- 
mented with further particulars. The discussion was 
closed with a vote of thanks to the author. A paper 

at a previous meeting by Mr. R. Martin on ‘“‘ Under- 

und Steam Appliances and Temperature of the Strata 

at Niddrie Collieries,” was also discussed and closed, and 

a vote of thanks accorded to Mr. Martin. The President, 

remarking on the dearth of papers, appealed to mem- 

bers, and especially the younger portion of them, in this 
respect to keep up the interest in the Institute. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Wages in the Coal Trade.—Another wages difficulty in 
the South Yorkshire coal trade has been amicably settled. 
Some time ago the colliery surfacemen asked for an ad- 
vance of 10 per cent. in their wages. This was refused, 





and the sum was reduced to 5 per cent. As the result of 
negotiations the coalowners offered an increase of 24 per 
cent., and the men’s representatives have dovided to 
accept it. 

Iron and Steel.—The local iron market continues ex. 
tremely firm. The demand is good and makers are hold. 
ing out for extreme ars as they are well booked for 
some time tocome. Manufacturers of all descriptions of 
steel report that they are still very busy, aud some of them 
are quite unable to book further orders for delivery at 
a. In all the engineering works men are being 
ound very full employment, and the moulding branches 
are in an equally prosperous state. Indeed, some of 
the older members of these industries say they have 
never known a period when they were in a more 
ear meaey state or when prospects were brighter, 

akers of lathes and other heavy tools are busy, and for 
all descriptions of joiners’ and similar goods there is 
a brisk demand. Orders for delivery next session for 
machine knives, reaper sections, and other parts of agri- 
cultural and food-preparing machinery are coming in 
very satisfactorily, and a full winter’s work is assured, 
The new Act of Parliament requiring that chaff-cutters, 
circular saws, and so forth, shall be protected, has 
stimulated invention, and already entirely efficient 
guards have been devised and are now on the 
market. In the lighter industries a more active busi- 
ness is reported in many directions. By a free use of 
machinery and a general cheapening of production, more 
orders are coming here for common cutlery, a good deal 
of it being intended for the South African and South 
American markets. Many firms in the silver and plating 
trades are well off for business, some good lines having 
come in during the past few weeks. 


South Yorkshire Coal Trade.—The coal trade in this 
district is not so active this week as it has been. The 
rush of orders for household qualities has exhausted itself, 
and business is again normal. There have been further 
indications that the shipping season is drawing rapidly to 
a close; but there is still a home reine for steam 
coal of all kinds. Prices all round are very firm. There 
is a market for all the coke that can be supplied, and 
further sources of supply are being opened up to meet 
the increasing demand. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
numerous attendance on ’Change, and the market was 
very strong. A much more extensive business would 
have been done if there had been more No. 3 Cleveland 
pig available, but that quality was again scarce, and 
several buyers complained that they could not obtain 
sufficient to meet their requirements. Producers re- 
ported that they were very well sold. Transactions were 
recorded at 44s. 3d. for prompt f.o.b. delivery of No. 3 
g-m.b. Cleveland pig iron, and that price was generally 
named, but several sellers were not disposed to quote 
under 44s, 6d., and some of the makers asked up to as 
muchas 45s. The other qualities were steady. No. 1 was 
45s. 6d. ; No. 4 foundry, 42s. to 42s. 3d. ; and grey forge, 
40s. As is generally the case in a rising market, warrants 
showed some fluctuation. By the close Middlesbrough 
warrants were strong at 45s. 2d. cash buyers. East coast 
hematite pig was in good demand, and about 54s. was 
the price for early delivery of mixed numbers. Spanish 
ore was not altered in price, 15s. ex-ship Tees being 
quoted for rubio, and consumers were said to have good 
stocks. Middlesbrough hematite warrants were strong’ 
at 53s. 9d. cash buyers. To-day quotations for makers 
iron showed no change, but warrants moved about a little, 
a slight inclination being shown to speculate in them. 
Middlesbrongh warrants, after easing to 45s. 04d. rallied 
and closed firm at 45s. 34d. cash buyers. Middlesbrough 
hematite warrants eased by the close to 53s. 8d. cash 
buyers, with nothing doing in them. 


Manufactured Iron and Steel.—There is continued great 
activity in these two branches of trade, and most firms 
have orders on their books which will keep them occupied 
for some months. Deliveries are very heavy, every con- 
suming department taking up both manufacturing iron 
and steel very freely. Some shipbuilders state that they 
cannot get the material in fast enough to meet their great 
activity. Common iron barsare 5/. 15s.; best bars, 61. 5s.; 
iron ship-plates, 6/.; iron ship-angles, 5/. 15s.; steel “7. 
plates, 6/. 5s. to 62. 7s. 6d.; steel ship-angles, 6/. 2s. 6d.; 
and steel sheets, 7/.—all less the usual discount. 


Coal and Coke.—The coal trade on the whole is for the 
present rather dull, the delay in the arrival of steamers 
influencing some of the collieries. Bunkers are rather 
quiet at from 8s. 3d. to 88. 9d. f.0.b. There is continued 
steadiness in gas coal. Household coal continues quiet. 
Manufacturing coal shows little or no change in price. 
Coke keeps very firm, for — exports are less there 
is a continued full demand for the home furnaces. Prices 
vary very considerably, but buyers say they can purchase 
best blast-furnace qualities at 15s. delivered here. 


Sir C. Furness, Westgarth, and Co., Limited. —The 
annual report of the directors of Sir Christopher Furness, 
Westgarth, and Co., Limited, Middlesbrough, shows a 
profit on the year’s working of 9239. 3s. 1d., and they re- 
commend a dividend on the preference shares of 5 per cent., 
and a dividend on the ordinary shares of 5 per cent. The 
report adds: Considering the works were practically 
stopped for about half the period-covered by the accounts 
in consequence of the engineers’ strike, the directors con- 
sider the result of the year’s working to be satisfac. 
tory. During the year the sum of 4549/. 14s. 3d. had 
been charged to profit and loss account for maintenance 
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the buildings, machinery, and tools. Notwithstanding 
strike, a oo amount of work had been turned out 
during the year. Twelve steamers had been engined, in- 
cluding a Cunard liner of 5000 horse-power, and a large 
set of compound engines had been built for the North- 
Eastern Steel Company, Limited, in addition to a con- 
siderable amount of general engineering work. The 
orders now on the books will keep the works fully occu- 
ied for a considerable time. Since the strike the men 
nave worked well, and friendly relations are-now tho- 
roughly established in the works. 


Pease and Partners, Limited. —'The prospectus of 
Pease and Partners, Limited, shows the share capital 
of the company to consist of 70,000 ordinary shares of 
10. each, 30,000 deferred shares of 107. each, and 
400,000. 4 per cent. perpetual debenture stock. The 
vendors will receive as part payment of the pur- 
chase money one-third of the ordinary and the whole 
of the deferred shares. The remaining two-thirds of the 
ordinary shares and the debenture stock are now offered 
to the public for subscription. The debenture stock will 
be secured by a first floating charge in favour of the trus- 
tees upon the property and general assets of the company. 
The properties to be taken over include a number of col- 
lieries, ironstone mines, limestone quarries, properties and 
machinery, gas works, electing lighting plant, coke ovens, 
and cheinical works. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown a somewhat 
firmer tone; the best descriptions have made 12s. 6d. to 
13s. 6d. per ton, while secondary qualities have brought 
11s. to 11s. 6d. per ton. Household coal has been in fair 
demand ; No. 3 Rhondda large has made 12s. 6d. to 13s. 

rton. The inquiry for patent fuel has been less active. 

oundry coke has made 18s. 6d. to 19s. per ton, and fur- 
nace ditto 163. to 17s. per ton. 


Water Supply of Bideford.—It was reported to the Bide- 
ford Town Council on Thursday that there were only 
1,142,461 gallons in the reservoirs, against 10,500,000 
gallons last year. It was decided that the water supply 
should be limited to the hours of 7.30 a.m. to 9.30 a.m. 
and 4 p.m. to 5.30 p.m. The storage capacity of the 
reservoirs has been increased by about 600,000 gallons. 
It was recommended by the water works committee that 
steps should be taken to increase the water supply of the 
town, that Mr. Baldwin Latham’s attention should be 
called to his advising in 1897 that a conduit should be 
carried through the high land at Woodville, and that a 
conference should be held with Mr. Latham on his next 
visit to Bideford. 


Coal at Penarth.—On Thursday the steamer Kate, of 
Galveston, entered Penarth dock with 2200 tons of cannel 
coal for the Cardiff Gas Company. The cargo was dis- 
charged on Friday, but it was not until four o’clock on the 
afternoon of Saturday that the steamer was brought into 
the basin and placed under the coal tips. She was bound 
to leave the dock by the evening tide, which was at eight 
o'clock. By that time 1500 tons were placed on board ; 
for the first two hours a 10-ton wazon of coal was shipped 
every minute. 


Bristol Docks.—The Bristol City Council has declined 
to proceed with dock extension at Avonmouth, but has 
instructed the docks committee to report within three 
months on the cost of dockising the Avon, and making 
provision for the largest class of steamers afloat. The cost 
of the extension at Avonmouth has been estimated at 
1,500,000/., and that of dockisation at 2,000,000/. 


Lynton and Barnstaple Railway.—At the half-yearly 
meeting of the Lynton and Barnstaple Railway Company 
it was reported that the receipts for June were about 
600/., and that from the opening of the line on May 16 
to the end of June about 9000 mgers had been dealt 
with. There has been a tifying increase during the 

ast three summer montis the takings during July 

aving been 700/., August 1000/., and September 930/., 
the number of passengers using the line during that 
period being 24,000, or a total of 33,0007. Goods traffic 
1s also moving on stisfactorily. 


Coal at Llanelly.—A discovery has been made in con- 
nection with the excavation of the new dock now in 
progress at Llanelly. At about a distance of 40 ft. from 
the surface a vein of coal was struck. The vein was over 
2 ft. thick, the coal being of the best quality. It cut 
with hardly any waste, large pieces being extracted 
without difficulty. Several trucks were filled in a short 
time. The vein appears to run in a south-west line; for 
the time being, it has been lost. 


Llanelly Harbour,—The work of extending the two 
training walls in Llanelly harbour, which was provided 
for in the Dock Act of 1896, has been postponed, 
owing to the fact that the commissioners were afraid of 
the expense of a Board of Trade inquiry. At a meeting 
of ~ a on roars A Sir a Stepney - 
vived the matter, and proposed that the necessary appli- 
cation should be made. He referred to the absolute 
necessity of completing the training walls, and offered to 
bear the whole expense of the inquiry. Sir Arthur's offer 
was accepted with thanks, 


South Wales Coal and Iron.—The shipments of coal 
from the four — Welsh ports during September 
this year were as follow: Cardiff, foreign, 721,062 tons ; 
Coastwise, 133,728 tons ; Newport, foreign, 128,291 tons ; 
coastwise, 51,831 tons; Swansea, foreign, 134,726 tons ; 
Coastwise, 38,396 tons; Llanelly, foreign, 17,149 tons; 
Coastwise, 6162 tons. It follows that the aggregate ship- 
ments of coal from the four ports in September were: 
Foreign, 1,001,228 tons; coastwise, 230,117. tons, The 
ahipments of iron and steel were; Cardiff, 35 tons ; New- 








port, 1662 tons ; Swansea, 176 tons; Llanelly, ni ; total, 
1873 tons. The shipments of coke were: Cardiff, 688 
tons; Newport, 69 tons; Swansea, 70 tons; Llanelly, 
nil ; total, 827 tons. The shipments of patent fuel were : 
Cardiff, 20,340 tons ; Newport, 3083 tons; Swansea, 40,160 
tons; Llanelly, nid; total, 63,583 tons. The ag te 
shipments of coal from the four principal Welsh ports 
during the nine months ending September 30 this year 
were as under: Cardiff, 7,430,118 tons; Newport, 
1,442,749 tons; Swansea, 1,336,611 tons; Llanelly, 
196,351 tons; total, 10,405,829 tons, The ate 
shipments of iron and s from the four ports 
in the first nine months of this year were: Cardiff, 
25,274 tons; Newport, 20,180 tons; Swansea, 5340 tons ; 
Llanelly, niZ; total, 50,794 tons. The aggregate ship- 
ments of coke were: Cardiff, 32,562 tons; Newport, 41) 
tons ; Swansea, 12,149 tons; total, 865 tons. The 
aggregate shipments of patent fuel were: Cardiff, 161,994 
tons; Newport, 45,289 tons; Swansea, 288,018 tons; 
Llanelly, nid; total, 495,301 tons. 





MISCELLANEA. 

THE traffic receipts for the week ending October 9, 
on 33 of the principal lines of the United a 
amounted to 1,794,335/., which was earned on 19,253} 
miles. For the corresponding week in 1897 the receipts 
of the same lines amounted to 1,717,927/., with 19,0844 
miles open. There was thus an increase of 76,408. in 
the receipts, and an increase of 219 in the mileage. 


Gas engines are to be used for driving the dynamos on 
the electric lighting plant at King’s Lynn, for which 
Professor Henry binson, of Victoria-street, West- 
minster, is the engineer. There will be five engines each 
of 100 horse-power using producer gas as the working 
agent. The plantin question will be supplied by Messrs. 
Fielding and Platt, Limited, of the Atlas Engine Works, 
Gloucester. 


The largest pumping nes in the kingdom driven by 
electricity has recently been put to work at the Armston 
Colliery. Tho generating station contains two 350 horse- 
power engines built by Messrs. Robey, of Lincoln, which 
drive the dynamos by means of rope belting. The engines 
are compound, having cylinders 16? in. and in, in 
diameter by 3 ft. stroke, fitted with Richardson and Row- 
lands’ automatic expansion gear. The dynamos and 
other electric plant have been supplied by Messrs. Scott 
and Mountain, of the Close Works, Newcastle-on-Tyne. 
The Matchless Gas Lane Syndicate, Limited, 
of 59a, Bishopsgate-street, E.C., are now showing 
at the Holborn Restaurant a new automatic gas 
lighter. As in previous devices of the same kind, 
the catalytic properties of spongy platinum are em- 
ployed to effect the actual ignition, the —— in the 
apparatus on view consisting in an automatic bye-pass 
valve. On turning on the tap to the burner the gas, in 
the first instance, flows through this bye-pass to a small 
jet, through which it escapes and impinges on a particle 
of spongy platinum. The latter quickly ignites the 
escaping i and the flame thus produced heats a wire 
connected by suitable linkages with the bye-pass valve 
in such a ee f that as the wire expands the bye-pass closes, 
opening at the same time a passage to the main jet. The 
lighting device is intended, in the main, for use with the 
incandescent burners, but is also fitted to the ordinary. 


The fund which was inaugurated a few years ago by 
Sir William H. White, Director of Naval Construction, 
for the purpose of giving young shipweights on the 
Thames and in the coast towns the advantages of a 
course of technical training, now amounts to 40002. 
Among the most recent donors are Lloyd’s Register, 
250/.; and the managers of the Orient Line, 100 guineas. 
Another 10007. is required, and will soon be obtained. 
Over 300 young ain eke gon have benefitted by the scheme, 
under which a course of technical training has now been 
permanently established by the Shipwrights’ Company, 
of which Sir William White is the master. The Court 
of the Shipwrights’ ig ag ore just elected the trustees 
of the fund as follow: The Lord Mayor and Sir William 
White for life; the master and two wardens of the com- 

ny for the time being; and the chief surveyor at 
tds. Sir William White’s sucessor at the Admiralty 


will also become a trustee of the fund. 


During the height of the storm on the 17th inst., when 
a goods train was crossing the Forth Bridge, a tarpaulin 
and timber stretcher, 25 ft. long, became detached and 
caught under a six-wheel wagon, causing the latter to be 
derailed. The train pursued its way across the bridge, 
without doing any damage, the wheels running in the 
rail trough provided to guard against the contingency of 
such an accident. On arriving at the end of the bridge the 
wagon, with four others, diverged from the line when 
running along an embankment, and carried away the 

rapet of a small road a three wagons finally pitch- 
ing over the embankment. Theengine and seven wagons 
at the front of the train went on, and pulled up at North 
queers Station, whilst the 18 wagons at the end of 
the train followed on and struck two derailed wagons, but 
kept the rails themselves. No person was injured. The 
— was the most severe experienced since the bridge 
was built. 


The steel specifications adopted by the American 
Boilermakers’ jation provide for the use of harder 
steels in plates not exposed to direct contact with the fire 
than in furnace or flue plates. Thus 65,000 lb. to 
70,000 lb. steel may be used for shell-plates not exposed 
to the direct heat of the fire or products of combustion, 
and on which no flanging is done. If - peg. lates are 
to be flanged, or if they are exposed re, the speci- 
fications provide that the tensile strength shall be between 
60,000 Ib, to 65,000 Ib. per square inch, whilst furnace 





and flue plates should have a strength of between 55,000 Ib. 
and 62,000 lb. per square inch. The elongation for the 
strongest of the steels above specified should be 24 per 
cent. in 8 in., whilst in the case of the medium steel it 
should be 27 per cent., and for the softest steel 30 per 
cent. in 8in. The hardest of the above steels, it is pro- 
vided, must not contain more than 0.035 per cent. of 
phosphorus or sulphur; whilst in the case of the other 
steels the phosphorus should not exceed 0.03 per cent., nor 
the sulphur 0.025 per cent. 








MANvAL OF ELEcTRICAL UNDERTAKINGS, 1898-9.— 
The third volume of the ‘Manual of Electrical Under- 
takings,” by Emile Garcke, M.I.E.E., F.S.S., has just 
been issued at 10s, net by Messrs. P. S. King and Son, 
9, Bridge-street, Westminster, S.W. It gives a history 
of each company, with its latest balance-sheet, and in 
connection with the London electric supply companies 
there is a map of the area of supply, showing the mains, 
&c. When the first issue was published in 1896 there 
were 172 undertakings, with a capital of over 61 millions ; 
now there are 412 undertakings, with a capital of 84} 
millions sterling, which figures suggest the growth of the 
book and of the industry. Of this latter total it is not 
pom te to — _ 32 ee are due _ -_ 

ph enterprises, over 7 millions to telephones, excluding 
inl both cases the Government undertakings, 8.4 millions 
to company electric supply works, 5.73 millions to muni- 
cipal supply works, 14.4 millions—for which there is the 
least show—to traction, and 10.53 millions to manufac- 
tories, and to miscellaneous undertakings, 6.5 millions. 
The work is not only a Stock Exchange year-book and a 
directory of directors of electrical undertakings, but con- 
tains many data about electricity, notably a diagram 
prepared from the Board of Trade Returns of electric 
supply works, showing the average cost of production, 
&c., but there are too many works to make comparison 
ble. A well-devised table would be more suggestive. 
he work, it will be seen, is most serviceable alike for 
the investor and all engaged in electrical work. 


New ZgALAnpD Coau-Mininc.—This industry continues 
to expand in proportion to local and foreign demands. 
The further development of gold-mining will also in- 
crease the demand for the supply of coal. The to 
output from the mines last year was 840,713 tens, as 
against 792,851 tons for the former year, showing the 
increased output last year to be 47,862 tons. The coal 
imported from other countries last year was 110,907 tons, 
while for the former year there were 101,756 tons, show- 
ing an increase in the importation last year of 9151 tons. 
The imports were 1500 tons from the United Kingdom, 
109,403 tons from New South Wales, and 4 tons from 
Victoria. The total export of coal was 82,396 tons, of 
which 76,073 tons was colonial produce, and 6323 tons 
imported coal from other countries. Of the quantity of 
coal exported, 55,757 tons was for coaling direct steamers 
trading between the colony and the United Kingdom, 
and will, therefore, be treated as in former statements as 
coal consumed within the colony, as these steamers are 
wholly employed in trade between New Zealand and 
Great Britain, Taking, therefore, the output from the 
mines, and the coal imported, we have a total of 951,620 
tons, of which 26,639 tons were exported, leaving the 
consumption within the colony last year to be 921,097 
tons, as against 866,633 tons for the previous year, being 
an increased consumption last year of 54,464 tons. Taking 
the output of the different classes of coal from the mines 
in the colony, there were 504,764 tons of bituminous coal ; 
34,969 tons — coal ; 268,020 tons of brown coal ; and 
32,960 tons of lignite; which shows an increased pro- 
duction last year of 31,127 tons of bituminous cool, and a 
decrease of 75,578 tons of ee coal, 88,276 tons of brown 
coal, and 4037 tons from the lignite pits. 





TASMANIAN Mininc Returns.—The report for 1897-8, 
furnished by Mr. W. H. Wallace, Tasmanian Secretary 
for Mines, states: ‘‘The total value of minerals and 
metals raised exceeded 915,881/., out of which dividends 
were paid to the amount of 301,448. The gold won 
(79,9814 oz.), put up a record, all but a small proportion 
keing obtained from quartz. In 1880 the quantity. of 
quartz pry obtained was 34,345 oz., or rather more than 
one-half of the oe ae for the year, and in 1881 the 
proportion of alluvial gold showed a decided decrease, 
and this gradual decrease has continued down to the 
present time. Thus, for the first half of the present ro 
the whole of the gold obtained was from quartz, with the 
exception of about 1000 oz. The output of silver ore 
was 15,120 tons, valued approximately at 177,160/. This 
shows a falling off as compared with the figures for the 

revious year, which were 21,123 tons, valued at 232,350/, 
n 1888 the quantity of silver ore exported was 417 tons 
only ; in 1896 the quantity rose to 21,167 tons, valued at 
229, 6607. ; = ye neg tie er Toa Lan 

uantity is only tons, valued ai . 
proce of ore will in the future be treated on the spot, 
and this smelting facility is expected to greatly stimulate 
the output. The export of blister copper during the year 
was 4956 tons, valued at 397,927. The total quantity. of 
blister copper that has been exported amounts to 6976 
tons, valued at 480,160/. The total quantity of copper 
ore exported during the last 24 years is 160 tons, valued 
at 5800/. There has been a decrease of 1278 tons in the 
output of tin ore for the year. This decline has now 
gone on for some years. In coal production there was an 
increase of 1827 tons. The total quantity raised in 1885 
was only 6654 tons; in 1890 the quantity rose to 50,519 
tons; and in 1897 it was 42,196 tons, valued at 33,7571. 





For the first half of the present year the quantity raised 
has been 23,378 tons, valued at 18,7020, : 
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INDUSTRIAL FINANCE. 


By industrial finance we mean the raising of 
money for use in manufacturing and trading con- 
cerns. It is a business which in one way or 
another finds occupation for large numbers of 
persons, and leads to the circulation of vast 
sums. When worked in a legitimate manner it is 
of great advantage to the community, as it enables 
persons of moderate means to find openings for 
their capital offering better prospects in the way of 
interest than do Government securities, and at the 
same time it stimulates trade and manufacture, and 
by increasing competition leads to a reduction of 

rices. Industrial finance, however, offers a tempt- 
ing field to unscrupulous persons, and every few 
years the public learns how cruelly it has been 
duped and swindled, by having worthless schemes 
foisted on to it by astute promoters and un- 
trustworthy directors. The investing classes alter- 
nate between timidity and madness, but the latter 
state is generally very short-lived. One recalls 
the booms of electric lighting, of Indian gold 
mines, of brewery companies, and many others ; 
but they were separated by long periods in which 
the professional promoter found life very dreary. 
The investor could not then be tempted by any- 
thing less than a certain 5 per cent., and people 
who had undertakings which could be relied upon to 
yield such interest were not disposed to part with 
them, except at their full value. Of course, there 
is always the country clergyman and the maiden 
lady to be fleeced ; but they offer only a restricted 
field, and even they have their intervals of 
caution. 

It is very natural that the average investor should 
generally feel doubtful of the schemes that are offered 
him ; the wonder is that he is ever tempted at all. 
No other business is ever done on the plan upon 
which limited companies are launched. it @ man is 
asked to buy a house he first goes to see it; next he 
employs a surveyor to examine it and to value it, 
and finally he submits the deeds to his solicitor. 
It is not until he has obtained the opinion of two 


eg}experts that he seriously considers whether he 


shall take it or not. In the purchase of a 
business, or a patent, the negotiations and in- 
quiries may extend over months, and then fall 
But if a company is to be formed 
to buy a patent the prospectus comes out on a 
Tuesday, with the notice that the lists will close on 
the Friday. Practically no inquiry can be made 


32] at all, and the only option given to the investor is 


to take it or leave it. The prospectus contains a 
certain amount of information, the correctness of 


583 | which is supposed to be guaranteed by the directors, 
© | but those who understand how these things are 


managed are aware that the proposed directors have 
usually very little knowledge of the matter. For 


%° | some reason—for the sake of the fees or of the posi- 


tion—they desire to become directors, and conse- 
quently they cannot be entirelyimpartial, or question 
the promoter too closely. He, of-course, has the 





greatest interest in floating the company. He has 
undertaken all the expenses of aavantiiien has 

id for reports, and possibly has also spent money 
in less reputable ways of influencing public opinion, 
and if no allotment be made, he will be some thou- 
sands of pounds out of pocket. Clearly his view 
of the merit of the patent is not unbiassed, how- 
ever honest he may It is his hand that draws 
the prospectus in the first place ; and although it 
may be subsequently modified by the directors, 
who incur some remote responsibility if any in- 
accurate statements are published, yet it receives 
its colour and complexion from him, and he is 
practically able to leave out of it whatever he 
considers injudicious to insert. Yet, in spite of 
its doubtful origin, such a document will extract 
thousands of pounds from people who would not 
lend their dearest friend a hundred pounds without 
ample security. 

In the nature of things the ordinary investor must 
make losses if he frequently tries his fortune. The 
odds in the game are against him. He, the amateur, 
plays against the professional, and the result is 
certain. Sometimes the transaction furnishes suffi- 
cient profit to satisfy both, but this is more 
due to luck than to foresight on his part. Not 
that he does not exercise, within the limits of 
his knowledge, the greatest care. The soundest 
scheme will not tempt him if it have an unwonted 
look. He has the profoundest distrust of novelties, 
and gives the widest berth to that with which he is 
not familiar. If on the tablets of his memory he 
can find no undertaking similar to the one in the 
coesvenins, he will have nothing to do with it. 

hen gold mines in a new district are introduced 
he holds aloof until the news of good crushings 
arrive, and then he rushes into the lle and over- 
capitalised companies. Electric lighting shares had 
no attraction for him until all the best areas had 
been taken possession of. Electric railways will 
not tempt him at the present time; and so on. 
His caution holds him back until all the good 
things in a eS, line have gone, and it deserts 
him when the rubbish is being put on the market. 

If the average investor could find a counsellor of 
wide experience and keen insight in industrial 
affairs; and would place his money in his hands to 
be used as he thought fit, he would certainly obtain 
a much larger return than he does. On a small 
scale this is done; there are finance companies 
whose directors have a free hand to make what in- 
vestments they will, and some of these pay very 
high dividends. If they had only the right men at 
the head, they would all doso. The system, how- 
ever, is of very limited extent in this country, 
because the investor feels that he is less able 
to judge of men than he is of projects. With 
so many rogues abroad he feels it is not safe 
to put full confidence in any one, and it must be 
confessed that there are good grounds for his 
caution. Nevertheless, as we shall show, the 
finance company can be made most successful, and, 
what is of greater importance, it can give an im- 
mense impetus to trade and manufacture. From 
time to time occasions occur when new opportuni- 
ties are opened for the employment of capital. 
The limited liability system, as worked in this 
country, is quite powerless to deal with these. It 
is impossible to prove by figures that the tide which 
leads to fortune is running on the flood. At the 
same time, those who have the opportunity of form- 
ing a correct judgment may be perfectly assured of 
it, and if they were able to direct the flow of 
capital they could create a great industry which, 
for a time at least, would show a splendid return. 
This is not mere theorising ; in Germany the system 
is in full swing, and is giving remarkable results. 
The Deutsche Bank and the Darmstatter Bank, 
not to mention others, have invested millions in 
electric lighting and electric traction schemes, and 
have financed manufacturers on the largest scale. 
The astute men who are at the head of these great 
concerns recognised the possibilities that existed in 
connection with electric undertakings, and deter- 
mined that they were sufficiently promising to 
justify them in embarking their money in them. 
This they have done in no niggardly way, and the 
great expansion of the electric engineering works on 
the Continent has mainly been caused by these and 
other banks. The question is often asked, How is 
it that the electrical manufacturing companies in 
this country show such pen returns compared 
with those in Germany? The reason is that there 
are here no great financial concerns to create, first, 
a demand for their work, and, next, to enable them 
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to lay down the plant to execute the orders thus 
obtained. 

The Continental financier does not confine his 
operations to his own country. The ‘‘ Bank fiir 
Elektrische Unternehmungen” of Zurich, for 
example, is interested in 11 electric companies 
situated in Genoa, Seville, Barcelona, Bilbao, 
Berlin, and Santiago (Chili). We have even heard 
of German banks taking an interest in electric 
traction companies in England. Wherever they 
see a good opening they are ready to take it, and 
it is seldom that they make a mistake. Even if 
they should sometimes be over sanguine, the 
width of their operations enables them to obtain 
a good average profit on the whole. We have 
only to contrast their position with that of the 
average shareholder to see how much more 
favourably they are situated. Any one wanting 
capital for a really genuine scheme can go to them 
with a very fair prospect of getting help, and con- 
sequently they are certain of having every good 
project brought to their notice. They can enter- 
tain matters which the ordinary promotor could not 
touch, and consequently they forestall him by 
months and years. By the time the public have 
obtained sufficient knowledge of, and confidence in, 
a certain class of investment, so that limited com- 
panies become possible in it, they have skimmed 
the whole dish, and left nothing but the blue for 
those who come after them. Of course they have 
to realise eventually, as their resources are not 
limitless, but they can do it on their own terms. 
When an undertaking has paid satisfactory divi- 
dends for two or three years, the public are only 
too anxious to become shareholders. 

We are quite aware that this kind of finance 
is by no means new, even in England. Private 
firms here have spent hundreds of thousands of 
pounds in building railways, water works, and the 
like in foreign countries. Immense sums were, 
some years ago, laid out in Argentina without re- 
course being had to the public ; and only recently 
the fight for railway concessions in China shows 
how keen is the quest for good openings for capital. 
All this is good for the country, but there is no 
reason why such methods should be confined solely 
to foreign enterprise. It is only necessary to glance 
down a share list dealing with the electric light- 
ing companies of London, to see what a prize 
wasa few years ago lying to be picked up by the 
far-seeing financier. It is not long ago that the 
St. James’s Company issued 7 per cent. preference 
shares when in want of capital, while to-day it pays 
144 per cent. on its ordinary shares, and the inves- 
tor, who then needed to be tempted by such great 
interest, now gives 17/. for the 5l. ordinary share. 
Of course electric lighting is now a closed book for the 
industrial financier ; the man in the street knows all 
about it. Electric traction is almost in the same con- 
dition, though from a different cause. The 21 years’ 
purchase clause greatly handicaps all tramway 
schemes, and in manycases cannot be evaded. Those 
places in which it can be are not numerous, and have 
fur a considerable time occupied the attention of 
the British Electric Traction Company, the British 
Thomson-Houston Company, and other concerns 
which look after this class of investment. These 
companies do here on a small scale the kind of 
business the German banks do in a more wholesale 
fashion, and they undertake contracts which would 
frighten the ordinary investing public into fits. 
They buy up horse tramways at fancy prices in 
order to become possessed of their Parliamentary 
powers, confident that the experience of America, 
and of every European country — namely, that 
the adoption of electric traction will enor- 
mously enhance the traffic, and will also re- 
duce the working cost — will be repeated here. 
The shareholders have subscribed their money 
on the faith of the directors’ ability, and 
they have the prospect of ;xetting far better returns 
than if they had tried to manage their own affairs. 

The members of a finance company are in the 
position of promoters, with the added advantage 
that they can laugh at all attempts at blackmail. 
We have all lately heard of a promoter making gross 
profits of nearly a million on a scheme, and then 
shortly afterwards protesting that he was out of 
pocket on the transaction, on account of the vast 
sums. he had to pay to secure the friendship, or 
lull the hostility, of a certain class who preyed 
upon him. Had he been able to buy the under- 
takings right out, and had then demonstrated their 
capacity to pay good dividends on the full capital, 
he could have sold his interest piecemeal for its 


face value, and have secured his profit. This is 
just what the industrial finance company aims at 
doing. It is ready to back its opinion by its money, 
confident that in so doing it will make the greater 
gain. The Allgemeine Electricitats-Gesellschaft, of 
Berlin, has sunk 21 millions sterling in electric 
companies, and has, in addition, lent six millions 
sterling on loan ; its shares command a very high 
premium. 

It is not, however, from the point of view of the 
investor that we are discussing this matter, so 
much as that ofthe engineer. The pitiful show our 
works for manufacturing electric machinery make 
in comparison with those in Germany, is largely the 
result of the difference of our financial systems. 
There is as much scientific skill and knowledge 
here as there, but it has not had the same oppor- 
tunities of displaying itself, because the demand 
has been dependant on persons without commercial 
foresight or business acumen. It has been a tedious 
task to convince these that electric lighting is 
a remunerative enterprise. As Mr. Alexander 
Siemens said in his recent paper before the British 
Association : ‘‘ When a novelty can be introduced 
only by the co-operation of a municipality, of a 
county council, or, worst of all, of san Adley 
everybody appears to consider it a patriotic 
duty to throw obstacles in its way... . After 
a time the public discovers that the introduction of 
the novelty would be a great convenience, and an 
agitation is set on foot to remove the obstacles.” 
In the meantime the manufacturers of the novelty 
find it difficult to live, and some of them go 
down in the struggle. When the agitation has 
done its work, and the demand sets in, the exist- 
ing works are quite unequal to cope with it, and 
their previous ill-success often renders them un- 
able to get further capital. The existence of a 
satisfactory system of industrial finance would 
prevent much of this. Its patriotism would 
not lie in raising obstacles, but in smoothing 
them, and in introducing the novelty before 
the public discovered that it would be a great con- 
venience. ‘‘ An intelligent anticipation of events 
about to occur” would be the spring of its action ; 
it would first create a demand, and then foster 
its supply. Under such a system we should not 
find, as we do to-day, orders for the equipment 
of electric tramways being sent to America as a 
matter of course, because all the manufacturing 
firms in this country have been swamped by the 
sudden rush of orders caused by the belated appre- 
ciation by municipal bodies of the advantages of 
electric lighting. 

A well-organised system of industrial finance not 
only acts as a flywheel, lending energy to a new busi- 
ness at its inception, and steadying its course in 
later years, but it also aids in the acquisition of 
national credit. The German manufacturer can 
secure orders for electric traction plants in neutral 
markets on the strength of his reputation ; he can 
point to what he has already done as a guarantee 
of his capacity to execute similar work elsewhere. 
While engineers in England have been waiting on 
Providence he has been serving his apprenticeship, 
and is now a full-blown journeyman, confident in 
his experience and able to show samples of 
his handicraft. For this advantage he has to 
thank the banks of his native land, which created 
a new demand for his manufactures, and at the 
same time supplied him with capital to meet it. 
The reason that the Englishman 7 not the same 
advantage is that the banks and finance com- 
panies here are not managed by experts in 
any department of business. No doubt the 
directors, or some of them, are capable commercial 
men, but they have no specialised knowledge. 
They do not know enough of any particular manu- 
facture to stake their money on its prospects. 
The manufacturer has no one to whom he can go 
with the assurance that his case will be understood, 
and that if he can show a satisfactory outlook, 
assistance will be afforded him. In the provinces, 
banks lend considerable sums to their customers ; 
but they do it either on the strength of the turnover 
which they can see, or they get collateral security. 
Their advances are not made on expert evidence ; 
they do not profess to understand mining, cotton 
spinning, iron manufacture, engineering, or any 
other branch of manufacture. In this they differ 
from the ideal industrial bank, which would devote 
itself entirely to one business, and would not 
meddle with matters it did not comprehend fully. 
There is a large future for such Sehihe in this 





country. 





BRITISH RAILWAY RETURNS. 


Even the most uncompromising critic of private 
ownership cannot fail to recognise from the Board 
of Trade return issued this week, that the nation 
rather than the stockholder of the railways, profits 
by the steady increment of traffic on the lines of 
the kingdom. The traffic for the year under re. 
view, ending with December, 1897, is unprece- 
dented alike in volume and in the revenue it has 
brought, totalling 93.7 millions sterling; the number 
of passengers, excluding season ticket-holders, 
exceeding for the first time 1000 millions, while 
374.4 million tons of minerals and merchandise 
were carried. These figures indicating an addition, 
even on the very large augmentations of previous 
years, of 5 per cent. in the volume of traffic, reflect 
our national wealth; while the fact that the receipts 
have only increased 3.6 per cent., alike for pas- 
sengers and goods, suggests that the country is 
getting more for its money than formerly. And 
this, too, notwithstanding that the cost of running 
the trains has increased by 5.8 per cent., due to 
dearer coal, and to increased cost of labour to the 
extent of 6$ per cent. consequent on advances 
in wages and reduction in working hours. In 
other words, notwithstanding that the com- 
panies’ gross earnings were 3.6 millions sterling 
more than in the previous year, they have only 
been able to keep 726,552/., or 1.8 per cent. more 
as net profit, which is out of proportion to the in- 
crease in capital actually spent on the railways. 
The proportion of expenses to receipts, to put the 
matter in another form, is the highest in any year 
in the history of our railways with the exception 
of 1893, when the traffic was demoralised by a 
miners’ strike. It is the same as in that year, 
being 57 per cent. or 1 per cent. higher than in the 
previous year, and thus it comes that the average 
return on the capital involved in the railways is 
only 3.73 per cent., against 3.88 per cent. in the 
previous year. 

This reduction of 0.15 per cent. may seem small, 
but it should be remembered that the nominal capital 
of the railways is stupendous—1069.8 millions 
sterling. Of this, however, 158.5 millions is due 
to a process known as watering, much in vogue in 
recent years, and thus of the apparent increase of 
60.3 millions during the past year, only 14.1 millions 
represents cash actually invested. Guaranteed 
and preference stock got the larger proportion of 
this real addition, 7.e., 7.3 millions, but faith in 
the future is indicated by the subscription of 
4.9 millions to the ordinary stock. The total is 
now divided as follows: 39 per cent. ordinary, 
34 per cent. guaranteed, and 27 per cent. for loans 
and debentures. All classes have suffered in the 
shrinkage of profits due to concessions to the public 
or the worker. Eight years ago the ordinary stock 
earned an average of 4.66 per cent. ; now it only 
gets 3.91 per cent., the guaranteed and preference 
have dropped from 4.12 per cent. to 3.95 per cent., 
and debentures from 4,11 to 3.54 per cent. Some 
part of this, it is true, is due to the watering pro- 
cess and to consolidation schemes ; but the general 
trend, apart from these influences, is downwards. 

From the national point of view there is every 
reason for satisfaction with the statistics of the 
carrying trade. Taking first the passenger traflic, 
we are pleased to note an increase in the number 
and receipts of the second-class. We have all 
along held that there were clients for the inter- 
mediate carriage if the difference on the ‘‘third” 
rate was made reasonable, especially for long 
voyages. Several companies have lately taken the 
same view after threatening to abandon the class 
altogether, and in the year under review the 
number of second-class passengers has increased by 
4 per cent., and the receipts 12.1 per cent., show- 
ing that the improvement is on long-distance 
journeys. From 1889 to 1895 there was a con- 
tinuous diminution in the second-class traffic owing 
largely to the increased comfort of the ‘‘ third 
carriages, and the abolition on some lines of the 
second class. The drop in six years was 769,000., 
equal to 28 per cent. In 1896 there was a recovery 
which was still more remarkable last year, and now 
the position is as it was in 1892. In other words, 
the los of four years has been recovered in two. 
The receipts for the first-class passengers were 
2.5 per cent, and the number 3.6 per cent. greater 
—record totals being recorded in both cases. 
There has not been quite such a big movement 
in connection with the third class as was the 
case last year, but it is nevertheless satisfactory, 4 
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per cent. on receipts and 5.2 per cent. on numbers. 
Of the receipts the third class contribute 82.3, the 
first class 10.3, and the second class 7.4 per cent., 
the figures being : 

















— | mein fpmcist| mame a 
| 
£ 
First class ..! 3,211,000 2.5 32,498,000 | 3.6 
Second class..| _2,306,09 12.1 62,762,000 | 4.0 
Third class ..| 25,492,000 2.9 935,160,000 | 5.2 
1,380,420,000 | 5.1 





Thirteen years ago the receipts for third-class 
passengers totalled only 17$ million sterling. The 
figures given above do not include season-ticket 
holders, who contributed 3.1 per cent. more than 
in 1896, and here also the second class show the 
largest proportion of gain—9.1 per cent., as against 
2.7 per cent. for first and 3 per cent. for second, 
class. The preponderance of third is again mani- 
fest, the relation being 4,418,0001. for first, 
3,199,0007. for second, and 26,419,0001. for third, 
the latter thus providing 774 per cent. of the total. 

The goods traffic shows a corresponding expan- 
sion, the proportion of the increase being exactly 
the same as that of the passenger traffic, 3.6 per 
cent. Minerals show the greater expansion, the 
increase being the largest for any one of the past 
10 years, representing 12.2 million tons and 
816,000/. in receipts. Here are the important 




















figures : 
x : : 
es ‘ | Per Cent.| | Per Cent. 
| Receipts. | Increase. | Tens. Increase. 
- | millions 
Minerals.. ..| 19,747,000 4.3 | 266.9 48 
Merchandise .., 26,737,000 | 3.2 | 107.5 5.6 
Live stock 1,373,000 | 22 | — — 
| 47,857,000 | 3.6 | 5.0 


374.4 | 





As in the passenger figures we have given, it is 
clearly seen that bulk has increased at a greater 
ratio than revenue, which suggests that the same 
amount of work has been done for less money than 
in the previous year, and in this one finds some 
suggestion of help towards the augmentation of 
trade. That there has been an expansion is proved 
by the fact that the foreign exports of coal increased 
by 7.3 per cent., although the coal raised only 
increased by 3.5 per cent., and as the movements 
coastwise were greater, and fuel for steamer use 
increased by 5.2 per cent., the assumption is that 
home consumption has not diminished, but that 
stocks have decreased. The mean price of coal 
was only fractionally higher than in the previous 
year, 53. 11d. at the pit and 8s. 9d. for export, 
while iron and steel, which were in great demand, 
were also stiffer in price. 

The increase in working expenses has not been 
due to extra train mileage, for this latter has only 
moved upwards at about the same ratio as the 
receipts, and at a less ratiothan bulk. In other 
words, the passenger train mileage—202.2 million 
—shows an increase of 3.6 per cent., while the 
number of passengers was 5.1 per cent. greater 
and the receipts 3.6 per cent. The goods train 
mileage—163.6 million—is 3.7 per cent. more, 
while the tonnage was 5 per cent. and the receipts 
3.6 per cent. higher. The receipts per train-mile 
are about }d. less, which is enough, in view of the 
fact that in all 367.9 million miles have been run. 
This it may be interesting further to note repre- 
sents 17,100 train-miles per mile of railway open. 
In other words, on an average each mile of rail- 
way is used 47 times by a train each day of the 
year. Theincrease in the expenses, however, has 
reduced the net earnings per train-mile to 2s. Ofd., 
whereas 10 years ago each mile a train travelled 
represented a profit of 2s. 3$d. 

When we examine the details of the increased 
expense, we find that it is largely due to unavoid- 
able causes, and is not only permanent, but must 
go on increasing. The total, as we have said, 
equals 57 per cent. of the gross revenue, as against 
56 per cent. in the previous year, the increment 
being equal to 5.8 per cent., whereas there has only 

en 4 per cent. added to the gross receipts. All 
Should not, therefore, be owing to increased busi- 
hess ; much of it is due to concessions to traders 
and employés. In the first place, the coal bill has 
been 6.8 per cent. higher, although this is the first 
occasion for six years that there has been an in- 
crease under this head. The wages bill has grown 
disproportionately. We have shown that the traffic 


receipts, 4.1 per cent. in train mileage; yet the 
wages in the locomotive running department 
are 6.7 per cent. more than in the previous year, and 
in the large traffic department 6.4 per cent. As the 
report says, a portion of the increased charge for 
wages is no doubt to be ascribed to the exigencies 
of increasing traffic, as well as to the additional 
facilities afforded to the travelling public from time 
to time by the railway companies; and to the 
operation of the Act dealing with the hours of 
labour of railway servants. Another noteworthy 
point is the continuous increase in rates and taxes. 
Since 1891 there has been an increase of 1,047,000/., 
and upon the 1891 total this represents an addi- 
tion of 464 percent. Last year’s increases is 145,0001. 

The actual increase in the net earnings last year 
amounted to about 727,000/., or 1.8 per cent., as 
against an increase of 1,881,000/., or 4.9 per cent. 
in 1896 compared with 1895, while the total ‘*‘ paid- 
up” capital increased in 1897 by 5.9 per cent. ; so 
that, as indicated, there is a net decrease in the 
average return on the capital involved from 3.88 to 
3.73 per cent. 








THE MANAGEMENT OF MEN. 

Ir may almost be said that the chief problems of 
life are comprehended in the secret of the manage- 
ment of men, although this seems to be often for- 
gotten in the social discussions of the age. This 
fact applies in a special degree to the relationship 
between employer and employed; yet how few seek 
to acquire, along with their technical experience, 
even the rudiments of that knowledge of mankind 
which enables all friction to be overcome, if not 
entirely avoided ! Some are born with the gifts of 
diplomacy, but as often as not they lack the energy 
or skill to attain to the position of leaders in in- 
dustry, and their gifts are not so fully utilised as 
would otherwise be the case. The search after 
scientific knowledge is, as a rule, too keen to enable 
others to study the philosophy and psychology 
which make for the satisfactory management of 
men. For an engineer or mechanic there are 
definite laws and clearly fixed and appreciable con- 
ditions to guide him in the solution of his daily 
problems ; for the manager or employer there 
is the difficulty of the human factor, widely vary- 
ing, seldom defined, and ever changing. A school- 
master who studies his pupils from the psycho- 
logical standpoint, loves his profession for the in- 
tellectual recreation it affords him, and as a rule his 
expectations in the way of Government grants are 
more fully realised than are those of a master 
taking more narrow views of his duties. He knows 
the management of his pupils. 

With the employer or manager it should be the 
same ; but there is a tendency to neglect, if not to 
ignore, this duty ; and Sir Benjamin C. Browne, 
D.C.L., in his recent presidential address to the 
North-East Institution of Engineers and Ship- 
builders, has done well to direct attention to the 
subject. Probably the time limit prevented Sir 
Benjamin from dealing with the acquisition and 
development of that tact, judgment, and experi- 
ence desiderated, as well as with its application in 
practice, and to that extent his address leaves 
something to be desired. Personally, we should 
have immensely preferred that the former had 
been chosen for treatment rather than the latter, 
especially at the hands of such an industrial diplo- 
matist as Sir Benjamin, because greater profit would 
have resulted. Indeed, the necessity for a training 
in management was little more than suggested. 

It is true that the mental effort involved in 
acquiring scientific knowledge of itself assists in the 
direction suggested ; but the assistance only serves 
to create some desire for the philosophic study. Is 
that desire satisfied? There is room for doubt, 
for many, after they have attained the position of 
manager or employer, rest content. There are ex- 
ceptions, of course, and such as have followed the 
course of practical industrial economics stand out 
clear in our great labour conflicts. Such a study may 
not give a manager that inborn finesse which enables 
him to allay the temper of a workman and to 
succeed in inducing a wide dispassionate considera- 
tion of all sides in a controversy, but it will at least 
assist in forcing him to search for some trace of 
justice on the side of his opponent, and to present 
his opponent’s case, as well as his own, with 
equity. Much would be gained if that were achieved 
at the beginning of all difficulties. Such a judicial 


belligerent of workmen, agitators, would be dis- 
ciplined by its influence, and probably subdued by 
the strong evidence of a desire for equity. The early 
stage of a quarrel is the most dangerous; and 
feeling is embittered at the outset, as a rule, by 
some suggestion of the management which arouses 
a presumption of inequity. There is no doubt that we 
are moving in this desirable direction, for quarrels 
in industries and between employer and workmen 
are, as Sir Benjamin C. Browne pointed out, not so 
frequent as they were, and not more frequent than 
those between two other branches of society. The 
law courts show this, and afford indications for the 
management of men in other directions. 

But withal there are many instances indicated 
in the presidential address of the lack of true 
acquaintance with the principles which go to 
insure good management. In the first place, some 
managers object to unions. Now a general know- 
ledge of industrial economics would-show the ad- 
vantages of unionism alike for employers and for 
workmen, but principally for the latter ; the idea 
that the federated engineer employers wished to 
smash the union, during the recent conflict, only 
served to embitter the contest. There was no such 
intention ; any more, for instance, than the Sirdar 
intended to kill the Khalifa’s troops. The battle 
of Omdurman was fought as a last resort with the 
view of ending the Khalifa’s destructive rule in the 
Soudan, not for mere slaughter. The fact that 
Britain possesses an army proves our recognition 
of the principle ; it is only when such army is used 
for evil purposes that it must be combatted. So it 
is with trade unions, which undoubtedly possess 
advantages apart altogether from their agency in 
strikes, lock-outs, &c. 

By the discussion of industrial problems thought 
is quickened, and the evolution of truth is, asa rule, 
the result. Thus temperate discussion should be 
encouraged, because although it may show to the 
enemy a difference of opinion, such difference, as 
Sir Benjamin points out, need not be dishonour- 
able, or even a suggestion, or a source, of weak- 
ness. The employers in 700 works, still less 100,000 
workmen, cannot be expected to think exactly 
alike. Men and women are naturally conventional, 
adopting each other thoughts, and unionism deter- 
mines and guides conventionality. Such might exist 
in some districts -without a trades union, but not 
without a leader, more or less officially recognised, 
and it is immeasurably preferable in discussing 
matters of policy with workmen to have a respon- 
sible agency to deal with, because, after all, the 
funds of a trade organisation have a balancing influ- 
ence on its officers, even if at times such funds are 
used as a means of fighting the employer. 

If a manager compromises with an irresponsible 
leader, the men may disown such a leader and re- 
place him by a worse, if more talkative dema- 
gogue, whereas the unionist is more or less of a 
capitalist with the steadying effect which financial 
expectations bring. This latter fact is the chief 
hope against what is called the new unionism, and 
we are satisfied, moreover, that a due appreciation 
of the workmen’s position will defeat the socialist 
leader, by planting within the employé a recogni- 
tion that, after all, the employer has some rights, 
and that trade is “‘a delicate plant that may be in- 
jured if care is not taken.” There is hope in a wider 
education on industrial problems for the worker. 
The greater part of Sir Benjamin Browne’s ad- 
dress was taken up with the consideration of the 
demands received from the men. Amongst demands 
which benefit the workmen and are also beneficial, 
or not injurious, to the employer, he classed weekly 
wages and the restriction of systematic overtime, 
believing ‘that, except in emergencies, 40 hours in 
four weeks was enough. As regards demands which 
are beneficial to the workmen and which, at a 
sacrifice, the employer can afford to give, an obvious 
example, he said, was a reasonable increase of wages, 
while a higher demand for wages came under the 
third head, of what the employer could not afford 
to give. It wasno benefit to anyone, he contended, 
for the employer to be too severely fleeced. ‘* Our 
ever-increasing population requires for its support 
ever-increasing industries, and if the return on 
capital is not enough to tempt employers to increase 
their works, or start new ones, it is a bad look-out 
for the future. Still worse is it if prices have to 
be raised so as to diminish trade,” 

The other set of demands considered in the ad- 
dress under notice were those which Sir Benjamin 
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for interference in the management of the works, 
the restriction of the number of machine tools a man 
might work, the limit to the number of apprentices, 
and demarcation of work. It is scarcely necessary 
to refer to these questions at any length here, as 
our views on them have been frequently expressed. 
As to the last, Sir Benjamin thinks the proper 
guide would be that the workman should be willing 
to do whatever can be done with the regular tools 
of his trade. As to the union of employers, he said 
that when one firm was assailed it might be helped 
in three ways—either by negotiation, in which the 
greater weight and influence of the union may tell ; 
or the united employers may add to the burden and 
diminish the resources of the trade union by locking 
out all the members ; or they might subsidise and 
give the firm attacked such money compensation as 
may make it content to stand out. In the case of a 
lock-out, if large enough, the pressure on the men 
becomes very great; in the case of subsidy the 
union may be expected to get tired of letting its 
funds bleed away, if the only employer affected is 
quite happy. Sir Benjamin hoped that as time 
went on employers would more often see their way 
to adopt subsidising instead of locking out, for how- 
ever highly they might estimate the loss caused by 
a strike in a single works, the cost to other em- 
ployers of reimbursing that amount by subsidy 
would be very small indeed. 

Sir Benjamin also hoped for much good from 
the growing practice of workmen becoming share- 
holders. For every workman employed there was 
about 1501. of capital invested, and it was not very 
difficult to see that if any man saved up 10 per cent. 
of his wages for 14 years, and could invest the 
money at 5 per cent. compound interest, he would 
then have a sum equal to the capital that employed 
him. If only a few of the men would do this, it 
would be a step towards identifying the interests of 
employer and workmen, and, besides that, the edu- 
cational value of such an investment is very great. 
‘* You put money into something, and it is wonder- 
ful how quickly you will learn about it, and get rid 
of any unsound views you may have previously 
held. The workman-shareholder would be a con- 
necting link between the capitalist and the work- 
man, and if the men held a large enough interest, a 
share in the management must follow.” But from 
first to last the dominating influence should be close 
mutual relationship, and a clear knowledge of each 
other’s case, a personal touch between employer 
and men, each giving sympathy and deserving 
confidence. 








THE ELECTRO-DEPOSITION OF 
COPPER. 

THouGH the science of electro-chemistry may be 
said to date back to the year 1807, when Humphrey 
Davy made his world-renowned discovery of the 
alkali metals, potassium and sodium, by aid of the 
electric current, yet it is only within recent years 
that extensive application has been made of the 
facts discovered by Davy, and his equally noted 
successor Faraday, in the laboratory of the Royal 
Institution, London, over three-quarters of a cen- 
tury ago. The chief cause of this delay has, with- 
out doubt, been the high cost of generating the 
large currents of electricity demanded by the 
electro-chemist for the conduct of his processes 
upon a commercial scale. This hindrance has, 
however, been largely removed. The steam engine 
and dynamo have been constantly improved, and a 
guaranteed efticiency for the combined machinery 
of 85 per cent. is now obtainable; while the 
generation of electrical energy from the hitherto 
wasted power of falling water, has led under 
favourable conditions to the production of electri- 
city at a cost much below that possible, even with 
the best modern engine and dynamo plant. 

The first electro-chemical industry to develop 
was that of copper refining ; and this is the indus- 
try which has obtained the greatest magnitude. 
James Watt, in 1851, had patented a process and 
apparatus for the separation of the metals, copper 
and silver, in a pure state by means of electrolysis, 
but it was left to James Elkington, of the famous 
Birmingham firm of electro -platers, to carry out 
the successful industrial application of Watt’s ideas. 
The Pembrey Electrolytic Copper Refinery was 
built in the year 1869, and though this refinery has 
passed into other hands, and has undergone many 
improvements and extensions, it has remained at 
work down to the present date. The growth of 


this industry was s'ow during the first 15 years of 





its history, but it has undergone marvellous expan- 
sion since 1884 ; an expansion that has been partly 
due to the great demand for pure copper for electri- 
cal construction purposes, and partly to the energy 
with which the process has been exploited in the 
United States, where raw copper, peculiarly adapted 
for this mode of treatment, is obtained. It is esti- 
mated that there are 31 electrolytic copper re- 
fineries at work at the present time in Europe and 
America, and that over one-third of the total 
copper output of the world is now electrolytically 
refined. When one remembers that this signifies 
the electrolytic transport of the copper atom by 
atom across the space separating the electrodes in 
the electrolytic vats, and that 1 cubicinch of copper 
contains roughly 60 thousand billion atoms, the 
enormous industrial growth and expansion of what 
many regarded as merely a laboratory method of 
purification, becomes all the more striking. The 
electrolytic copper-refining industry owes its suc- 
cess very largely to the value of the so-called im- 
purities of the raw copper. Nearly all copper 
ores, especially the pyritic ores of the Western 
States of America, contain silver and gold, and 
when raw copper obtained from these ores is 
electrolytically refined, the silver and gold are 
found as an insoluble ‘‘ anode sludge” upon the 
bottom of the vats. From this sludge these metals 
can be obtained as bullion by a comparatively 
simple and inexpensive chemical treatment. The 
value of the bullion recovered in one year by the 
Anaconda Company, at their electrolytic refinery 
in Montana, was 730,000/.; and if one assumes 
that the average raw copper subjected to the re- 
fining process is only one-half as rich in precious 
metals as the Butte ores of Montana, the value of 
the ‘‘impurities” separated by the electrolytic 
process in all the refineries of Europe and America 
cannot be far short of 1,679,000/. per annum. 

Not only is the copper improved in conductivity, 
and therefore in value, by subjection to this re- 
fining process, but silver and gold are obtained 
more than sufficient in value to cover the cost of 
the operation. A refining process which can show 
such results is certainly bound to find ready accept- 
ance at the hands of metallurgists, and in the light 
of these facts the growth of the electrolytic copper- 
refining industry is readily understood. 

The method of refining adopted in all these elec- 
trolytic refineries is practically the same, though 
they exhibit differences in the details of electrode 
arrangement in the vats, and of current distribu- 
tion. The raw copper is cast into plates of con- 
venient size, and is suspended in a solution of copper 
sulphate, with thin sheets of pure copper on each 
side of it. When the current is ed through 
this electrolyte by means of these Be a using 
the raw copper plate as the anode, the copper is 
gradually dissolved from the latter and deposited 
upon the pure copper cathode, while the impurities 
of the raw copper remain in the solution, or pass 
into the anode slime. The deposited copper is 
usually of coarsely crystalline structure, and it is 
remelted in order to obtain the ingots which come 
into commerce. Further operations are necessary 
before this pure electrolytic copper can be obtained 
in the form of plates, tubes, or wire, and it was 
therefore natural that attempts should have been 
made in the past to obtain deposits of copper at the 
cathode which should be homogenous and dense in 
physical character, and possess the form of the 
final article or product desired. 

The difficulties to be met and overcome in 
obtaining such deposits were, however, greater than 
was imagined, and it is only within the last two 
years that sheets and tubes of electrolytic copper, 
possessing the requisite density and strength, have 
been produced upon a commercial scale in the 
electrolytic bath. The processes by which these 
results have been obtained are both patented, and 
are in the hands of companies who are now work- 
ing them on an industrial scale. 

The older process—the Elmore process—is pro- 
tected by patents—No. 12,264, 1888; No. 2618, 
1889 ; Nos. 7932 and 18,896, 1890 ; Nos. 5167 and 
17,631, 1891 ; and No. 7222, 1896. It is worked 
in this country at Leeds ; at Dives, in France ; and 
at Schladern, in Germany. 

This process has for its aim the production of 
seamless tubes of pure copper, by the electrolytic 
deposition of the metal upon a revolving mandril 
of suitable diameter, this mandril acting as the 
cathode in the electrolytic vat. The earlier patents 
described a method of obtaining a smooth and 
dense deposit by the application of pressure from 


travelling agate burnishers, but this method has 
been found ini actual practice to cause foliation of 
the deposit, and much time and money have been 
expended by the Elmore companies in overcoming 
this defect in their process. A satisfactory tube, 
free from all defects observed in tubes. made by the 
original process, is now said to be obtained by 
modifications —many of them unpatentable — 
worked out by M. Secretan and by Mr. J. O. S. 
Elmore. We have not been able to obtain 
any tests of the strength of the more recently 
produced tubes, but that these are satisfactory is 
proved by the increase in the sales of the Elmore 
Companies, and by the fact that the Anaconda 
Copper Mining Company is negotiating for the 
purchase of the patent rights of the improved pro- 
cess for the United States of America. 

At Leeds the Elmore Copper Depositing Works 
have a production capacity equal to 120 tons of 
electrolytic copper per week. The capacity of the 
factory at Dives, in France, is 200 tons per week, 
while in Germany the Schladern Works can pro- 
duce 35 tons of copper weekly. 

The second process is that known as the 
‘* Dumoulin” process, and was the invention of 
one of the chemists employed in M. Dumoulin’s 
laboratory in Paris. It is protected in this country 
by Patents No. 16,360, 1895; No. 9289, 1896; 
Nos. 2709-2712, 1897 ; and is the property of the 
Electrical Copper Company, of London, who have 
recently erected a large works at Widnes, Lanca- 
shire, for trial of the process upon an extended 
industrial scale. 

This process obtains smooth and dense deposits 
of copper at the cathode by the application of a thin 
insulating coating to the inequalities that form on 
the surface of the metallic deposit. As before, the 
copper is deposited upon a revolving mandril, but 
only one-half of this is immersed in the electrolyte. 
The insulating material is applied by ‘‘ impreg- 
nators”’ which have a longitudinal movement over 
the surface of the deposit, and coat all projecting 
parts with a thin film of animal matter. This film 
hinders further deposition until the surrounding 
depressions have been raised to the common level. 
The insulating film is being removed continuously 
by the oxidising action of the air and of the electro- 
lyte, and thus deposition of copper can occur again 
upon any part, as soon as it has ceased to be coated 
by the animal matter out of the ‘‘ impregnator.” 

The Electrical Copper Company are at present 
producing sheet copper only by this process at 
Widnes. Revolving mandrils, 12 ft. long by 16 in. in 
diameter, are used in the electrolytic vats, of which 
30 are at work. When the deposit of copper has 
attained a thickness of ;; in., the copper tubes are 
removed, and are cut longitudinally. In this 
manner copper sheets are obtained measuring 4 ft. 
by 12 ft., and possessing very satisfactory charac- 
teristics as regards density and strength. The 
copper is almost chemically pure; its specific 
gravity varies from 8.96 unannealed to 8.89 an- 
nealed ; its tensile strength varies from 36,000 Ib. 
up to 53,000 lb. per square inch, and its elongation 
from 10 up to 30 per cent. 

The sheets are applicable to all ordinary purposes, 
and are sold at the same price as ordinary sheet 
copper. The Electrical Copper Company intends 
shortly to demonstrate the applicability of the 
Dumoulin process to the manufacture of boiler tubes 
and other hollow articles. The generating plant 
consists of five Peach direct -acting high-speed 
engines, running at 460 revolutions under a pres- 
sure of 1501b. Each engine is of 160 indicated horse- 
power, and is directly coupled to a Crompton dy- 
namo. The depositing plant consists of the 30 vats, 
with tanks for settling, filtering, and cooling the elec- 
trolyte. The circulation is effected by gravity, the 
electrolyte being pumped into storage tanks at a 
high level, from which it flows continuously through 
the system of depositing vats. 

That these two processes can turn out satisfactory 

roducts, so far as physical and chemical character- 
istics are concerned, has now been placed beyond 
doubt, and their future success depends solely upon 
the economic factor in their operation. It may be 
pointed out here, that in both cases, the value of 
the ‘‘impurities” found in the anode slimes will ma- 
terially affect the results ; and, as in the older elec- 
trolytic copper-refining industry, success will largely 
depend upon obtaining raw copper for use as anodes 
which is rich in its contents of silver and gold. 

Europe can no longer look to the States to pro- 
vide the raw material of the industry, since the 
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practically the whole of their output of argenti- 
ferous copper. British Columbia and Tasmania 
are, however, coming forward as copper-producing 
countries, and it may be found possible to draw 
from these new districts, that supply of suitable 
raw material which is necessary for the successful 
operation of the electrolytic copper-refining indus- 
ries. 





BRITISH TRADING METHODS. 


Tue British manufacturer is like a boy brought 
up by a maiden aunt; he gets plenty of advice, 
but most of it is so unpractical that it is of no use 
tohim. He is told what he ought to do at great 
length and with irritating frequency, but he gets 
no assistance as to how he should set about carry- 
ing into effect the admirable maxims dinned so 
persistently into his ears. During this week the 
daily papers have been rating him in their best 
style, taking as their text a Blue-Book of ‘‘Opinions 
of H.M. Diplomatic and Consular Officers on 
British Trade Methods,” which has just been issued 
by the Commercial, Labour, and Statistical Depart- 
ment of the Board of Trade. This isa reprint of 
parts of many reports received by the Government 
since the beginning of 1896, dealing with the 
causes of decline in foreign trade, and contains 
upwards of 100 pages of indictment of the methods 
of the British manufacturer. We are glad to note 
that scarcely anything is said against the quality of 
his productions ; indeed, the burden of the com- 
plaint is that they are too good—better than the 
customer can afford to buy. They are everywhere 
admired and praised, and all would be glad to 
have them, but very often they cannot afford the 
price. This is quite intelligible, for we know that 
even in this country the best goods move off very 
slowly. We are all aware that the best is the 
cheapest in the long run, but very often we con- 
tent ourselves with something of second-rate quality, 
because it is not convenient at the moment to lay 
out the larger sum. In Continental and foreign 
countries, where money is much scarcer than it 
is here, really good articles are often quite un- 
attainable to the bulk of the people, and they 
must have cheaper ones or go without. 

The advice to turn out cheaper, and conse- 
quently poorer, manufactures is not without its 
dangers. A reputation for high-class workman- 
ship is not a thing to be lightly imperilled, and 
the British manufacturer may well hesitate be- 
fore following the advice given to him. What 
he needs to do is to study the indictment in its 
entirety to find what are the principles underlying 
it, and then to endeavour to formulate the re- 
medy himself. A perusal of the pages of the 
Blue-Book shows that the great desideratum in 
foreign business is to get into touch with your 
customers, to know their needs, their resources, 
and even their fads. The man who can do this 
has the factors of the problem on the paper 
before him, and in a short time can determine 
if it is solvable, and whether, when solved, the re- 
sult is of any value. Of course, this is all very 
trite. The commercial traveller is not an inven- 
tion of yesterday, and his value is thoroughly well 
known. The British bagman, however, has one great 
defect—too often he speaks no language but English, 
and consequently is an utter failure in foreign coun- 
tries. Upon this one point turns nine-tenths of 
the genuine criticism of the British trader. We 
try to do business with people whose languages we 
cannot speak, and whose capabilities and require- 
ments we can only learn at second-hand. No 
wonder we do it badly, and that the facile German 
gets the better of us. Until our system of educa- 
tion is so changed that men fluent in foreign 
tongues can be employed at moderate rates of re- 
muneration, we must necessarily be handicapped 
abroad. At present we are often like blindfolded men 
firing at a mark ; if we hit, itis more by luck than 
skill. It is simply deplorable to see manufacturers 
giving their sons classical educations to the neglect 
of living languages, simply because custom requires 
that a gentleman should have once known a little 
Greek and Latin. Now that we have to fight for 
our position in the neutral markets of the world, it 
is essential that all firms doing business abroad 
should have at least one representative capable of 
meeting its customers in conversation, not merely 
of the phrase-book variety, but of that easy sort 
which comes from the lips of the man who thinks 
and speaks in the same tongue. 
here are a considerable number of polyglot 


Englishmen in the world, but generally they are of 
superior attainments in other respects, and their ser- 
vices are not to be obtained cheaply. Further, they 
are not of the commercial classes, and have not had 
the training requisite for seeking markets. What is 
wanted is that the public should understand that 
the commercial man needs to be educated in his 
business as carefully and fully as is the profes- 
sional man. For the physician, the engineer, the 
architect, the lawyer, the actuary, and many 
others, there are years of hard study of books 
after the school career is ended. Why does not the 
business man spend equal pains in preparing him- 
self for his career? Why should the young man 
in the office be able to spend his evenings on 
music, or literature, or flirtation, while his 
brother, the medical student, is grinding away at 
physiology or anatomy? It is not that the young 
medico has more brilliant prospects to reward 
him for his self-denial; a glance down the adver- 
tisements in the Lancet shows that his services 
command very small remuneration. The import- 
ance of knowledge is recognised in a doctor, but in 
the case of a business man it is not. It is thought 
that he succeeds by intuition, or by the acquisition 
of ‘* habits ” formed on an approved model. When 
we are technically educating the tinker, the tailor, 
and the candlestick-maker, it is a mistake to over- 
look the class who have to find customers for the 
goods these men will make. 

A brief abstract of the many charges brought 
against the British trader in the Blue-Book would 
fill several columes, but they nearly all hinge on 
the point that he does not know his customers 
intimately, because he cannot converse with them. 
He distributes loads of catalogues printed in 
English, with English weights and measures and 
currency. He quotes prices at an English port, 
and leaves the reader to find out all about freight, 
insurance, Customs dues, and the like. He gives 
short credit, or often demands a remittance before 
delivery. He never considers the peculiarities of 
foreign tariffs, and how they are to be met or 
or avoided. No doubt these charges are true of 
many firms, and it is equally certain that the bases 
of them would cease to exist if the manufacturer, 
either personally or by means of a capable repre- 
sentative, knew his customers. No one would 
send an English book to people who, he knew, 
could speak nothing but Italian. No one would 
use English weights when he had learned by actual 
experience that they were unknown quantities. 
No one would leave his customer to find out 
freight charges when he had heard his German 
competitor quoting inclusive terms. But all 
these things, the consuls assure us, are done 
every day, and the only explanation is that they 
are the result of ignorance. The untravelled 
Englishmen fancies that the average foreigner 
knows every language fairly well; he thinks 
that he must understand all about tons and yards, 
because they seem so simple to himself ; while as to 
freight and Custom dues he tells nothing, because 
he has no information, and does not know how 
to get any. No doubt many manufacturers have 
an uneasy suspicion that such methods of busi- 
ness are not perfect, but they do not see their 
way to mend them. Capable travellers speak- 
ing foreign languages are almost impossible to 
obtain, except at prohibitive salaries. Of course 
the young German is available, but most people 
shrink from that alternative. 

Really large firms avoid these difficulties by 
having in all important centres local agents, either 
Englishmen or natives. Under their guidance they 
learn the requirements of the market, and decide 
whether it is worth while to meet them. Often 
it is not. The Consuls grumble that small orders 
are despised; but they must know that large 
undertakings cannot entertain such business, 
especially if the buyer is to have his individual 
requirements studied. Small orders naturally go 
to small firms, unless they can be supplied from 
local stocks, and here it is that the German 
makes his footing. It is quite easy for him, even 
if only in a moderate way of business, to keep a 
commercial traveller in a foreign country. e 
man is satisfied with a moderate salary, and 
with the accommodation of the local inns. An 
Englishman of similar ability costs his employer 
three times as much, and consequently does not 
earn his expenses. In the present state of our com- 
mercial education the small English firm cannot keep 








a representative abroad, and hence it is only the large 
firms that do business on a proper basis.. But they 


cannot deal with small orders, which are thus left 
for other nationalities. If this were the extent of 
the evil it would not be serious, but the man who 
gets the small orders is in fair way to get the large 
ones in time. He is on the spot to snap up every 
customer the Englishman loses by accident or by 
his autocratic ways, while he seldom loses one 
of hisown. The safest way to make a business 
connection is to begin at the bottom and work up- 
wards, and this is exactly what the German’s 
linguistic ability enables him to do. 

While we are disposed to attribute many of the 
British manufacturer’s failings to ignorance, yet it 
must be admitted that his want of knowledge is 
often wilful. Firms with widespread organisations 
and capable local representatives often refuse to 
read the signs of the times until too late. Our trade 
in mill engines for Russia is a case in point. Once 
Lancashire manufacterers had it all in their own 
hands. Then the Germans tried for it, and not 
only took lower prices, but offered guarantees of 
steam consumption. It must be admitted it was 
a hazardous thing to do, and one can sym- 
pathise with the manufacturers who refused to 
send goods thousands of miles to be accepted 
or refused on the strength of a trialrun. Never- 
theless, a far-sighted man would have realised 
that he must follow suit, once the practice was 
inaugurated. However, the English engineers 
refused ; they thought that their reputation was as 
good as a German guarantee, with the result that 
the Germans and Swiss have all the trade to-day 
at full English prices. This is a kind of fault 
which comes of too much success, and which is 
likely to grow less in the future. If the smaller 
firms could only get a footing in the foreign trade 
they would, of necessity, adopt different tactics, 
but this they cannot do until the teaching of lan- 
guages assumes greater importance in this country. 





TRADE OF AMOY AND FORMOSA. 

WHEN new ports are being opened in China, our 
merchants should take care that the trade of the 
old ones is not diverted unless there is a good 
economic reason, and it seems as if there was a 
danger of this happening in some cases. Amoy was 
one of the first ports opened in China to foreign 
trade, and it has always had considerable com- 
mercial importance. Recent political changes, such 
as the possession of Formosa by the Japanese and 
the consequent extension of their trade, together 
with the development of commerce at the other 
Chinese ports, seem to be telling against the pros- 
perity of Amoy. From the last Consular report 
we learn that the total sea-borne trade of Amoy in 
vessels of a foreign type, as taken cognisance of by 
the Imperial Maritime Customs, amounted in 1897 
to 3,253,9751., as compared with 3,941,366/. during 
the preceding year, being a decrease of 687,3911. 
The decrease in the gross trade is, however, due to 
a falling off in the amounts of native and foreign 
goods imported into Amoy to be subsequently re- 
exported, the net trade of the port remaining 
fairly constant. We need not enter into details of 
that trade, as there is little of engineering interest 
in it. What we wish to note is the fact that the 
departments of trade which were the chief supports 
of the port are declining. The Consul believes 
that the tea trade is dying out on account of the 
excessive taxation. He gives a gloomy picture of 
some parts of the district, with its tea gardens run 
to waste, of the once comfortable homesteads of 
prosperous tea growers fallen into ruins, and he 
regrets that an industrious population should be 
reduced to penury by a defective financial system, 
and he has been driven to the conclusion that 
unless the system of taxation is reformed, the pro- 
spects of the district are somewhat gloomy. 

But for the likin tax, the sugar industry of the 
district would have greatly advanced. Amoy and 
the surrounding country possess a climate and soil 
particularly suitable for a sugar-cane cultivation, 
and an agricultural population both industrious and 
skilled in the culture. The future of the trade is 
in peril. Amoy sugar has to compete in the Japan 
market with Formosan sugar, and the likin-burdened 
sugar of Amoy, with the concomitant deterioration 
and destruction, while under examination and wait- 
ing examination by the likin collectors, will not be 
ae to hold its ground against the Formosan sugar 
which is cultivated by people of the same race, 
industry, and skill, and which is not under the 
curse of likin. Again, there would be a hopeful 





trade in tobacco were it not for likin, as some 
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of the British dealers have discovered that the 
Amoy district produces a leaf very suitable for 
use in cigarettes, and a trade was just beginning 
to spring up when the nascent industry was 
nipped in the bud by likin. The Lancashire trade 
in textiles is meeting with considerable compe- 
tition; but in this case, while there is cause 
for watchfulness, he thinks there is not much 
for apprehension. The cotton textiles imported 
in 1897 were valued at 59,658/., as against 
52,5531. in 1896. Indian yarn shows a decrease, 
being 165,341/. in 1897 against 185,580]. in 1896. 
The import of Japanese textiles increased from 
14,242 pieces in 1896 to 27,662 pieces in 1897. 
The year’s shipping shows a falling off as compared 
with the previous year. The number of vessels 
entered was 842, against 992 in 1896, and the 
aggregate tonnage decreased by nearly 200,000 tons. 
British vessels entered fell from 769 with a tonnage 
of 869,263 tons in 1896, to 654 with a tonnage of 
706,480 tons in 1897 ; and German vessels entered 
fell from 94 with a tonnage of 83,948 tons in 1896, 
to 51 with a tonnage of 42,010 tons in 1897. On 
the other hand, Japanese steamers entered increased 
from one in 1896 to 14 in 1897, and the tonnage 
rose from 1136 to 13,013 tons. 

The annexation of Formosa to Japan is certain 
to have important results on Amoy, its nearest 
= on the mainland of China, although as yet the 
Japanese do not seem to have made much progress. 
The report on the trade of North Formosa by Mr. 
Consul Bonar, for the year 1897, shows a most satis- 
factory expansion in the foreign trade, as indicated 
by the total amount for the open ports of Tamsui 
and Kelung, and the special ports of import and 
export, now numbering four, of close on 2,000,000/. 
sterling, an increase of nearly 400,000/. over the 
foreign trade of North Formosa in 1896. There is 
nothing calling for special remark among the im- 
ports, which consisted of cotton and woollen goods, 
lead, chiefly from Australia, cement, flour, kerosene, 
matches, beer, wines and spirits, and a long list of 
miscellaneous articles of minor importance. There 
was a considerable increase in the tea trade during 
the year, but until more progress is made with the 
construction of roads and railways, the trade of 
Formosa is not likely to increase much. The 
Consul remarks that ‘* the Government of Japan 
has yet to accomplish a great deal to develop fully 
the wealthiest corner of its empire ; but much 
without the slightest doubt, remains to be done by 
the British merchants if they desire to take full ad- 
vantage of the opportunities offering even at this 
stage of Formosa’s development.” 

he number of vessels which entered at the ports 
of Tamsui and Kelung during the year 1897 was 
as follow: British, 89 vessels of 61,307 tonnage ; 
German, seven vessels of 3407 tonnage ; Chinese 
(launches), six vessels of 516 tonnage ; Danish, 
11 vessels of 4656 tonnage ; Japanese, 673 vessels 
of 737,523 tonnage; and Chinese junks, 1692 
vessels of 31,378 tonnage. This shows that the 
total shipping during the year did not increase, 
while British shipping actually decreased, due to 
the irregular running of the steamers of the 
Douglas Steamship Company, which have the 
practical monopoly of the foreign carrying trade 
from Hong Kong to Tamsui, vid Swatow and 
Amoy, on account of a tacit agreement with the 
steamer companies on the China coast, the Douglas 
steamers agreeing not to extend their traftic north 
of Foochow. The Consul remarks that such an 
arrangement is an excellent thing for the share- 
holders concerned, but it does not advance British 
trade, and is unfavourable to the British manufac- 
turer and to the native consumer. He adds, that 
if in addition to this, as he has been assured is the 
case, Chinese merchants are able to obtain better 
terms from a British steamer company than British 
merchants themselves, it is not to be wondered at 
that the trade in imports through British hands is 
such a small one. If other British steamer owners 
will not disturb existing conditions. on the ground 
of ‘‘fear of giving offence,” then Japanese com- 
panies are bound to cut in, but the Consul believes 
that such competition could be defied by a judicious 
combination between British steamship lines, and 
a cutting down of present freights and passenger 
fares. e hopes that the altered circumstances 


of the island, and the enterprise shown by the 

Japanese steamship companies in Formosa, may 

yet rouse those companies to the extent of produc- 

ing a wholesome combination which will keep the 

— carrying trade of North Formosa in British 
ands, 


One possibility which he points out is, that the 
Formosan tea may be carried to Nagasaki, for 
transhipment to the Trans-Pacific steamers. This 
operation can take place at Nagasaki as well as at 
Amoy, the former having, perhaps, greater ship- 
ping facilities than the latter, and being, moreover, 
a port of call for all the Pacific liners. To take the 
handling of the Formosan tea away from Amoy is 
to threaten seriously the prosperity of that port. 
But neither the Japanese Government, Japanese 
steamship companies, nor Japanese merchants will 
tolerate the handling of Formosa’s most valuable 
product in a Chinese port; and since every effort 
will be made by the Japanese to divert this trade, a 

rompt recognition of this eventuality had better 

e made at once. The Consul believes that there 
is good reason to suppose that if tea merchants 
were establishing their head-quarters at Twatutia, 
and concentrating their energies at the centre of 
the trade in tea, and making suitable arrangements 
for its carriage by British steamers, they would 
place a formidable obstacle in the way of Japanese 
attempts to divert the trade into another channel, 
with Kelung as an outlet. It will be interesting to 
note the changes produced by a combination of 
economic and political forces, at the various ports 
in the Far East. 








NOTES. 
WorkKMEN’sS COMPENSATION. 

A casE of some interest to employers and em- 
ployed was heard on October 11 in the Birmingham 
County Court before his Honour, Judge Whitehorn. 
Richard Thomas Jones, a blacksmith, had entered 
the service of Messrs. C. and W. Walker, of Don- 
nington, Salop, who are erecting a gasholder for 
the Birmingham Corporation. He had applied 
several times for employment as a blacksmith, but 
the foreman told him that they had no forges at the 
works, and offered him a job as assistant to a fitter. 
This offer Jones accepted, nothing being said as to 
wages. Three hours after he had started work, a 
hammer-head broke from a shaft and caused him 
serious spinal injuries. The question for the Court 
to decide was upon what scale compensation should 
be paid, there being no dispute as to the facts. It 
er that, until seven weeks prior to his em- 
ployment with the defendants, he had been earning 
36s. to 38s. a week as a blacksmith, while labourers 
doing the work for which he had been engaged only 
received 24s. The judge decided that compensation 
should be based upon the latter figure and gave 
judgment accordingly. It would seem, therefore, 
that no matter how skilful a workman may be, if 
he enters service as a labourer he must be content 
with compensation estimated on the assumption 
that he is a labourer and nothing more. Never- 
theless, if his wages are increased at any time, such 
increase will be taken into consideration when ‘‘ the 
average weekly wage for the preceding year” is being 
calculated. The above decision appears to be quite 
in accordance with the true interpretion of the Act, 
and also with the cases which have been decided 
under the Employers’ Liability Act of 1880, Section 3 
of which Act provides, as follows: ‘‘ The amount 
of compensation recoverable . . . shall not exceed 
. . . the estimated earnings of a person in the 
same grade employed during those years in the 
like employment and in the district in which the 
workman is employed at the time of injury.” What 
the plantiff ‘‘can” or ‘‘ could possibly” earn is 
not to be taken-into consideration. Thus in the 
case of Noel v. Redruth Foundry Company, de- 
cided in 1896, an apprentice who had been earning 
a small but gradually increasing salary met with an 
accident during the period of his apprenticeship. In 
an action under the Employers’ Liability Act he 
claimed that damages should be estimated on the 
supposition that when out of his apprenticeship he 
would be able to earn from 14s. to 18s. a week. It 
was decided, however, that he was only entitled to 
the amount of his actual earnings as apprentice for 
the three years preceding his injury. hat Jones 
had earned as a blacksmith, and what he might 
subsequently have earned in that capacity, was 
therefore properly excluded from the computation. 
The case is also of interest as showing how short 
a term of employment is sufficient to establish a 
claim for compensation. 


Worxine Unper CompresseD Arr. 
In a paper contributed to the recent Inter- 
national Congress of Internal Navigation, the pre- 





cautions necessary to avoid serious injury to 





workmen working under compressed air were con- 
sidered by Messrs. Heller, Mager, and Von 
Schrétter, three Austrian doctors of medicine, 
Amongst the conclusions arrived at is one to the 
effect that the limit of pressure at which the 
men should be asked to work is 5 atmospheres, 
corresponding to an hydraulic head of 170 ft. The 
workmen employed should not be less than 20 years 
of age nor more than 50, and should oniy be engaged 
after a rigorous medical examination has proved 
the soundness of their hearts, lungs, and vascular 
systems. Men having anything wrong with their 
ears should only be accepted after a special exami- 
nation. Whilst at work the men should, it is 
claimed, be under medical supervision and control, 
and should never be allowed to work if suffering 
from a cold in the head or a gastric attack. If suf- 
fering from caisson disease, they may be allowed to 
resume work aftercure. The time of getting under 
pressure in the air lock should generally be one 
minute for every tenth of an atmosphere of pressure, 
but in the case of men accustomed to the work, this 
limit may be somewhat reduced to, say, a total of 
10 minutes for a pressure of 14 atmospheres, 15 
minutes for a pressure of 24 atmospheres, and 30 
minutes for a pressure of 5 atmospheres. It is not 
necessary to fix any limit to the time a workman 
stays under pressure, but on release the pressure 
should be reduced, not more rapidly than one- 
tenth of an atmosphere in two minutes, so that 
with men working at a depth of 170 ft., under water, 
100 minutes would be needed to pass through the 
air lock on leaving thecaisson. During the lockage 
the atmosphere inside should be continually re- 
newed, and when this is done the dimensions of the 
lock may be made as little as 253 cubic feet 
per man, so that four men might be passed 
together through a lock of 102 cubic feet capacity. 
To prevent chills the men, when at work, or in the 
lock, should wear thick woollen clothing. Electric 
lighting should be used exclusively both for the 
working chamber and the locks. The men should 
be compelled to reside near the works, and in cases 
in which the pressure exceeds 14 atmosphere, they 
should be housed in barracks, which should be fitted 
up with a pressure chamber containing a bed, tele- 
phone, and other conveniences, in which men 
suffering from the effects of the pressure may re- 
cover. As to the ventilation of the working 
chamber, the air there should be renewed at the 
rate of 730 cubic feet per head per hour. The 
men should be advised to swallow the saliva re- 
peatedly whilst the pressure is being changed, and 
the flow of the same may be assisted by a morsel 
of sugar. Strong expirations compressing the 
air against the tympanum, with the mouth and 
nostrils closed, are particularly useful. 


Tue Recent DEVELOPMENT OF ARMOUR PLATE. 


In a recent contribution to the Proceedings of the 
Royal Artillery Institute, Captain Orde Browne gives 
a useful résumé of the progress made in the manu- 
facture of armour for warships since 1893. The 
period in question has been characterised by a more 
general adoption of thin and medium armour, 
owing mainly to the development of quick-firing 
ordnance ; but also to the fact that the quality of 
armour has been immensely improved, so that 
thin plates afford greater protection than for- 
merly. The use of nickel has become general, 
all the Sheffield makers having now adopted it. 
A rival to the Harvey process has also been 
found in Krupp’s method of combining a hard 
face with extraordinary toughness in the body of 
the plate, this feature being specially prominent in 
the thicker plates. The tests for armour have 
gradually become more severe, especially in this 
country, and capped projectiles have been exper!- 
mented with in Russia, England, and the States. 
Harveyed armour first established its reputation on 
this side uf the Atlantic in 1893 at the Nettle 
trials, where a 6-in. Vickers Harveyed plate showed 
as great resistance to a projectile at 1800 foot- 
seconds velocity as a Brown Teestier plate did to 
a shot striking it at a velocity of 1600 foot- 
seconds. An untreated steel F a tested at the 
same time was easily pierced. Further experiments 
showed that thick plates were also much improved 
by the Harvey process, though the comparative 
gain was less than in the case of the thinner plates, 
and American trials proved the great advantage of 
nickel in increasing the toughness of the metal in 
such thick plates. At the Texel trials, plates by 
Brown, Cammell, Vickers, St. Chamond, Schneider, 





and Krupp were tested, and the remarkable fact esta- 
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blished that at the lower striking velocities, the un- 
treated steel plates gave rather better results than 
those with hardened faces, the penetrations being 
less. When, however, the striking velocity was 
raised above about 1600 foot-seconds, the hard- 
faced plates proved greatly superior, the Vickers 
Harveyed plate successfully stopping projectiles 
which passed completely through the other plates. 
In the autumn of 1893 at Pola, plates 15 centimetres 
(5.9 in.) thick were provided by Dillingen, Vickers, 
Cammell, and Witkowitz, all being of untreated 
nickel steel, whilst Krupp and Vickers also fur- 
nished hard-faced plates. The Vickers hard-faced 
and the Witkowitz plate proved the most success- 
ful. Up to 1894 Harveyed plates without nickel 
had in England proved at least equal to those con- 
taining nickel steel, but since then the latter has 
established its superiority. The first trials with 
capped projectiles were made in Russia in 1894, 
alternate rounds of capped and uncapped shot 
being fired at two 6-in. Harveyed plates and one 
10-in. plate. The capped shot succeeded in getting 
through the plate when striking at an angle of 
even as much as 25 deg. to the normal, whilst the 
uncapped broke up. Further trials in England 
and America confirmed the general superiority of 
the capped shell, though exceptional rounds of 
uncapped projectiles gave superior results. In 
1895 Krupp introduced his new method of making 
hard-faced armour, and an 11.8-in. plate made by 
him has shown extraordinary powers of endurance, 
breaking up 12-in. shells without suffering seriously 
itself. These shells had a calculated penetration 
of 25.9 in. in wrought iron. For thick plates this 
specimen holds the record. Krupp’s English 
patents were purchased by Vickers and Brown in 
1896, and plates made on his system by these 
firms have proved very successful. 


Society OF MECHANICAL ENGINEERS IN JAPAN. 


In Japan, as elsewhere, the tendency to have 
special societies or institutions for the different 
departments of engineering and of science continues 
to increase. When the first group of students 
graduated in the Imperial College, Tokio, in 
1879, a beginning was made of an Institution 
of Engineers, somewhat on the lines of the 
Institution of Civil Engineers in London, to 
include engineers in every department of the 
profession; and that institution has gone on 
developing until it has now over 2000 members 
of all kinds, including all in Japan who hold 
positions of any importance in engineering or 
in the departments of industry connected with it. 
In the interval, however, many special societies 
have been started. That for Naval Architects and 
Marine Engineers we have recently noticed, and 
now we have to hand the first part of volume i. of 
the Society of Mechanical Engineers, which seems 
to have made a fair start with over 100 members. 
The President is Mr. Bunji Mano, M. Inst. Mech. E. 
(Lond.) a graduate of the Imperial College of En- 
gineering, Tokio, who has for a good many years 
been Professor of Mechanical Engineering in the 
Imperial University, Tokio. The Council is largely 
composed of Mr. Mano’s fellow students, with the 
addition of a few younger men who have studied 
in the University or in America, one of them being 
a member of the American Society of Mechanical 
Engineers. The society will thus be kept in touch 
with the developments of engineering both in the 
East and the West ; and it is to be hoped that its 
members will not be content simply to absorb from 
these sources, but that they will also show, from 
their printed transactions, that they have got the 
real mechanical instinct and are capable both of 
designing and successfully carrying out original 
works. The remark is very often made that the 
Japanese are very clever imitators, but they have 
no originality. Those who make it, speak without 
adequate knowledge of Japan and she‘ Jepuieen: 


Under the old conditions in J: apan originality very | P: 


often cost a man his life, and it was not to be ex- 
pected that it would flourish. The mechanical in- 
stinct takes a few generations to be bred in the 
bone, but no one who knows anything about the 
Japanese will deny that the progress which they 
have made during the past quarter of a century has 
been wonderful. They have not only absorbed 
both the theory and practice of Western engineering, 
but they have shown a power of adaptability and, in 
Some cases of originality, which insures for them 
m & comparatively short time a high position in the 

nations of the world. True, the volume 


ality, but still, taking everything into account it 
is a very creditable piece of work. It is printed 
partly in English and partly in Japanese. We 
would suggest to the Council that they encourage 
the members to write their papers either in English, 
French, or German, or when they are printed in 
Japanese, that they be accompanied by a transla- 
tion in one of these languages. All the members 
are certain to know one foreign language, and they 
ought to recognise that when they print their Tran- 
sactions in Japanese they sere nlf cut themselves 
off from contact with their fellow workers in other 
parts of the world. If Japan is to have any influ- 
ence in the scientific councils of the world she 
must not be content with receiving information, 
but be prepared to impart it on all subjects in 
which she has made developments. In the realms 
of pure science several Japanese investigators have 
obtained results which place them on the same plat- 
form as some of the best men in Europe or America. 
No doubt this will also soon be true in the domains 
of applied science. The contents of the first volume 
of the new society are very varied and interesting, 
but none of the papers seem to call for special 
remark. We wish the Society of Mechanical En- 
gineers in Japan a prosperous career, and hope 
that it will justify its existence by the high quality 
of its published Transactions. 





THE INSTITUTION OF JUNIOR ENGINEERS.—The annual 
— meeting of this Institution was held last Friday, 

ctober 14, at the Westminster Palace Hotel, the retiring 
chairman, Mr. H. Vorley, presiding. There was a large 
attendance. From the report of the council which was 
presented, it is evident that the society continues its work 
with a vitality which has always characterised it. Durin 
the past year nine meetings have taken place. At one o 
them a conference was held with the discussion section of 
the Architectural Association, on ‘“‘ the desirability of a 
closer relationship between the architect and the engi- 
neer.” Twelve visits to engineering works in and around 
the Metropolis had been made, and at the summer pro- 
vincial meeting leet ge a week had been spent in this 
way. The special fund, started with the object of openin 
an office and reading-room for the members, now muc 
needed, made but slow progress, the total to date being 
but 802. The total membership now stood at 516, a net 
increase of 36 on the year. Sympathetic reference was 
made to the loss which the Institution had sustained 
through the death of Dr. John Hopkinson, Past-Presi- 
dent, and of Sir B. A. Dobson, of Bolton, and Mr. T. 
Mudd, of Hartlepool, hon. members. The ballot resulted 
in the election of the following for service during the 
ensuing 18th session: Chairman, Mr. B. H. a vice- 
chairman, Mr. Kenneth Gray; hon. librarian, Mr. L. H. 
Rugg ; hon. auditors, Messrs. W. B. Clarke and E. King ; 
council, Messrs. J. N. Boot, F. D. Napier, J. E. Raworth, 
a A. E. Taylor; secretary and treasurer, Mr. W. 

unn. 


ImporTANT Girt TO CAMBRIDGE UNIvERSITY.—In his 
opening lecture to the engineering students at Cam- 
bridge on October 14, Professor Ewing intimated that 
the crowded state of their lecture-rooms and laboratories 
would soon be relieved. <A gift of 50007. had just been 
made for the addition of a new wing to the engineering 
laboratory in memory of the late Dr. John Hopkinson 
and of his son, John Gustave Hopkinson, who recently 
lost their lives in the Alps.. Dr. Hopkinson’s son was to 
have —_ work at this time as a student of engineering 
at Cambridge. This most splendid and welcome gift 
was made by Mrs. Hopkinson, jointly with her son 
Bertram and her surviving daughter. Professor Ewing 
went on tosay: ‘‘I feel impelled to add a few words as 
to the loss which our profession—the profession to which 
you look forward to entering—has met with in the un- 
timely death of Dr. Hopkinson. If I were to select an 

name to put before you as that of an engineer whose wor 

and seathote you would do well to follow, it would be his. 
He was a peculiarly conspicuous example of that union of 
scientific and genius with practical sagacity 
which goes to make a great engineer. His work was 
brilliantly original ; in more than one department he led 
the way where a great host is now following, and his work 
was as sound as it was brilliant. His opinion was con- 
stantly being sought, partly because it was always fair 
and unbi —his character was too fine for anything 
mean or unworthy to find a place —and _ par 
cause his judgment came near to being infallible. 
know that he took in Cambridge the most disti 


nowled: 
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lace that any student can take. He at once mages 
into engineering work, and from that time to the end his 
rofessional life was an unbroken series of successes. 
ut he made time for much original work of lasting value 
in science, and the world of pure physics is deploring his 
loss as much as it is deplored by engineers. Such a man 
may, I think, be said to live on, not only in the results of 
his work, but in the force of his example. Dr. Hopkin- 
son took from the first a warm interest in this laboratory, 
and in the establishment of an engineering tripos at 
Cambridge. It was only a few days before his death 
that he spoke to me of his intention to promote a sub- 
scription for the much-needed extension of the laboratory. 
It is a peculiar pleasure to me to think that this labo- 
ratory will, through the noble gift of Mrs. Hopkinson 


BOILERS AND THE DROUGHT. 
To THE Eprror oF ENGINEERING. 

Srr,—The letter under the above heading, written by 
the chief engineer of the Manchester Steam Users’ Asso- 
ciation, which ap in your last issue, opens up a 
question of more than ordinary interest to steam users. 
Mr. Stromeyer’s remarks, however, appear to apply 
mainly to boilers fed with salt water and depositing 
common salt (chloride of sodium) on saturation. 

Many pone ago during a time of t drought, the 
late chief engineer Mr. Lavington E. Fletcher, took great 
interest in a number of analyses of water brought to his 
notice by the Litholine Company, who have been specially 
engaged in the analysis and treatment of feed water for 
the past 16 years. 

_It is not so generally known as it should be, that in 
times of drought the characteristics of the mineral matter 
found in boiler feed water often undergo marked change. 
Hence it follows that treatment of feed water which 
gives results at one period of the year often proves 
comparatively ineffective at other times; and for this 
reason the feed water should be periodically analysed. 

That the common practice, so generally adopted, of 
introducing soda indiscriminately may prove mischievous 
will be seen from the following case : 

Two boilers in the suburbs of Oldham, ares by 
water which drained into a reservoir from the 
surrounding fields where there was a considerable 
amount of clay, worked for years without giving any 
trouble. Suddenly, however, without any apparent 
cause, trouble began to be experienced from the furnaces 
of one of the boilers. The fusible plugs in this par- 
ticular boiler leaked freely, and draned on time after 
time. As the other boiler gave no trouble, it was 
assumed that these plugs were defective. Then the 
furnace seams began to leak, and had to be repeatedly 
caulked. The boiler insurance company suggested that 
the trouble was due to floury deposit, and advised 
looking to the feed supply ; but this theory was scouted, 
and the fact of the other boiler giving no trouble, 
although worked and fed under apparently precisely 
similar conditions, was deemed a conclusive answer to 
the floury deposit theory. 

Analysis of the feed-water, and careful investigation 
of the circumstances, revealed that the water in coming 
over the clay had become impregnated with a certain 
amount of sulphate of lime. The attendant had been 
advised to try the effect of introducing soda, with a view 
to the prevention of incrustation, and had begun his 
experiment with this particular boiler by introducing 

a crystals. Common a crystal and a ash, as 
is well known, are both forms of the carbonate of sodium. 
This had ery had the effect of decomposing the 
sulphate of lime and converting it into the carbonate, 
which forms a fine flour-like deposit, and gives so much 
trouble. This deposit, in the presence of only a very 
small quantity of grease, is well known by boiler insur- 
ance companies to cause such a thickening of the water 
in the boilers as to prevent free absorption of heat from 
the furnaces, almost invariably leading to overheating, 
and hence the trouble. 

In the above case the other boiler not having had any 
soda introduced gave no trouble, and when the use of 


T. | soda was discontinued both boilers worked satisfactorily. 


Mr. a letter and the above case both point 
to the great desirability of steam users having the feed 
supply for their boilers periodically analysed, and the 
treatment varied accordingly. 
Wherever possible, also, precipitation of the mineral 
matter in the water should be effected outside the boiler. 
Yours, &c., 
Wu1aM Incuam, M.I. Mech. E., the 
Litholine Company, Manchester. 
31, Whitworth-street, Manchester, October 18, 1898, 





ROYAL ENGINEERS. 
To THE EpiTor or ENGINEERING. F 

S1r,—The object of my letters to ENGINEERING since 
June 17 last has been to call attention, or rather to call 
more attention, to the scandalous state of the organisa- 
tion of our Engineer services, and many correspondents 
understood this, and added evidence to that which I pro- 
duced. As, however, ‘‘Civil Engineer ” was determined 
to make a controversy of it on the desirability, or other- 
wise, of making the Indian Public Works Department 
the ised auxiliary of the Army in technical matters, 
and ‘ Kureka” challenged some of my statements, I was 
drawn into a discussion. ; 

Somewhat under protest, however, for the question of 
interest is not in my suggestions, and the correctness of 
any statement I have made of how things came to be so, 
but, as ‘‘ Eureka” says, in the lamentable waste of public 
money on a system me so obsolete as to defeat the 
objects it professes to attain ; and the national shame that 
a y of officers of no military experience—but, on the 
contrary, many of whom must inevitably be almost with- 
out such experience—should be allowed to take charge of 
our soldiers’ lives whenever the fortunes of war may 
make them senior on the spot. Still, it is due to 
“Eureka ” that I should explain that I regretted my P.S. 
he refers to, which I soon saw implies more than I meant. 
He has furnished much valuable information, which, 
on the whole, is absolutely correct. He e a few— 
very few—over-statements, and it was on account of these, 
and more especially on account of his singular persistency 
in misinterpreting my statements and explanations, that 
I wrote that P.S. ' 

I will not enumerate these . oa fhe on poo 
interpretations, nor answer his ietter categorically, an 
I paige it will not be interesting to the bulk of your 





and of his son and daughter, be henceforth associated 





enginee 
before we Seen not give very many signs of origin- 


with his memory and name.” 


readers, who will not have read my letters so carelessly 
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as to say that I pro; ‘* militarising everybody, putting 
‘ Royal Engineers rg og od as he does in his last, so 
will not, I feel sure, have found the difficulty he men- 
tions, 

If, however, you will put him in direct communication 
with me I will have much pleasure in taking any neces- 
sary trouble to ‘‘ reconcile md statements ” to his com- 
plete satisfaction, if he is really so interested in them. 

I will, however, answer him here on one point: That 
of my statement that the maintenance of a, not only un- 
necessarily, but extremely harmfully large establishment 
of “‘ Military ” Engineers is due, in very large measure— 
indeed, I think I would say primarily—to the fact that those 
whose duty it would be to suggest reform, or who woul 
be the first consulted if reform were proposed from with- 
out, have always either had sons and protégés anxiously 
striving for admission to the corps, whose prospects would 
have been ruined by such a reform being carried out; or 
have been under the influence of others who had. ‘‘Eureka” 
chose to contradict this, and to say that Gordon’s nephew 
is the only instance ; whereas his is no instance at all of 
what I meant, for his was a mere case of an officer being 
taken on supernumerary to the establishment, a thing 
done in some cases, and which noone can object to. This 
shows, therefore, that he did not understand correctly 
what I meant. 

I would also point out, in answer to his statement, that 
the real obstacle is the self-interest of the service officers, 
that there is no call for, and no Government would be 
likely to apply such a drastic scheme as to cut down 
appointments wholesale, and send officers to half pay. 

As I showed in my letter published in your issue of 
August 12, things could be put in order, and soon assume 
aR iia satisfactory shape without any such measures 
at all. 

‘*Civil Engineer,” I must confess, has been a puzzle to 
me all along, but less so now he shows by his ‘“‘ Army 
authorities would not agree to native regiments being 
officered by members of auxiliary force,” that he does not 
quite understand what a reserve of officers is ; and by his 
“if it be true... that civilians in India are doing 
soldiers’ work, whilst so many soldiers are doing civilians’ 
work,” how utterly out of touch he is with the Depart- 
ment he once belonged to. I would be happy to enlighten 
him on both things, but it must be in the same way as I 
proposed for ‘* Eureka,” for I am sure you will not open 
up your columns for these explanations. 

Let us stick to our subject. Such a state of affairs as 
exists in the Royal Engineers: maintaining an organisa- 
tion, obviously impossible, justifying it by contending for 
certain requirements, which a little careful examination 
will show it absolutely defeats, is a bitof official insolence, 
and it is due to the country that it should be exposed and 
ended. I have no doubt that now I have furnished this 
explanation, which was due from me, the Editor will 
keep this correspondence strictly to that object if it 
continues. 

T remain, Nir, yours, &c., 
Roya ENGINEER, LATE INDIAN PUBLIC 
Works DEPARTMENT. 

P.S.—The explanation of the state of affairs to which 
I alluded in such strong terms in my letter will bear 
repetition, as it cannot be too strongly insisted on. 

A corps of universal engineers is, nowadays, an obvious 
absurdity. 

The advocates of the maintenance of the antiquated 
system, however, urged it on the grounds of the necessity 
for a military engineer of diversified knowledge. 

The corps has been so increased, however, that it would 
no longer be entirely, or nearly entirely, employed on 
duties coming in any sense under that definition, and 
for which training of that kind is required. 

As regards giving its officers general experience, more- 
over, which is certainly desirable in the case of those 
who would be employed on the duties which are those of 
the military engineer proper, the apparently utterly 
uncalled-for increases of the corps have made the question 
of finding employment at all for its officers, such a 
“sea one, one which, in the case of the senior —, 

as recently given such trouble, that General Maitlan 
was despatched to Calcutta to confer with the Indian 
Government on it, that it largely supersedes all other 
considerations in the minds of its administrators. 

Instead, then, of the ‘‘varied experience” being the 
result, officers who go into civil employment are rather 
induced to stay there, and not to return and swell the 
bloated ranks of the regimental employment list. Fur- 
ther, it is made impossible, with such numbers, to arrange 
for each officer to spend some part of his service getting 
solid engineering experience. 

The object, therefore, in the name of which this now 
utterly obsolete system: is maintained is, firstly, not one 
at all in the case of a large number of its members, and 
for those to which it is one, it is defeated. 

It is, then, with the feeling that it is like killing a dead 
man that one gves on further to argue the wrongness 
of this veritable masterpiece, however, for fear it should 
escape as yet. 

In the military, almost as much as in the general side, 
this system isin practice—a wanton sacrifice of the objects 
which it professes to attain. 

The generalisation of the individyal military engineers’ 
duties to the extent of making them include submarine 
mining, the work of special troops on special positions, 
and railway managing, with which there is no need to 
burden them especially at all, is so much sacrifice on 
each individual employed as military engineer of the 
subjects which he is specially required to know about; as 
they, including as they do every kind of engineering his 
troops with the a they carry could execute, as 
well as to be a soldier capable to assume combatant com- 


mand, form by themselves already as many as, or more, 
than an individual can master. 








The defenders of the antiquated system are driven 
themselves to urge, in defence of the system under which 
officers remain permanently in civil employment, that 
some are required to do so nowadays to obtain more 
specialised mnvotadee than those who take turns of mili- 
tary employment. In doing so they admit that some do 
not require the varied training, remove the argument, 
such as it is, for an undivided co’ and so leave it con- 
demned as a system under which a large number of officers 
of no assured military experience who, indeed, must often 
necessarily be almost without such experience, are mixed 
up ina corps having right to combatant command. The 
grave results of which, besides its obvious and criminal 


d| one, I have enumerated in my previous letters. 





THE EUPHRATES VALLEY ROUTE TO 
INDIA. 


To THE EpITOR OF ENGINEERING. 

Str, —I note you call attention to Russian attempts to 
checkmate us here by an application of Count Vladimir 
Kapinsk (in August last) for a concession for constructing 
a railway from Tripoli, Syria, to the Persian Gulf. 

I do not know if he has obtained it, but I for one should 
regret it if this is the case, and would do my best to have 
it recalled in favour of ourselves, There has long been a 
concensus of opinion that this valley ought to be our 
route to India, and in July, 1872, the committee of the 
House of Commons a to consider the matter, re- 
ported in favour of the Government promoting the rail- 
way then in question. The Government of the day, how- 
ever, shelved it, of course ; and even a Radical like Sir 
Charles Dilke condemns this, and says it is one of the 
most pressing questions of the oy 

I have been an advocate for it for many years, and had 
some correspondence in December, 1892, with an eminent 
engineer, Mr. Harrison Hayter, who appeared also much 
interested in the question, and my suggestions as to deal- 
ing with it. I pro to make a ship railway from 
Swediah, at the mouth of the Orontes, up to Bwidjik, on 
the Euphrates, about 150 miles, with arrangements for 
lifting vessels out of the water at the Mediterranean end, 
and dropping them at the Euphrates end into the river, 
so as then to utilise the great river to the Persian Gulf 
without breaking cargo or transference of passengers or 
troops—in competition with the Suez Canal. To do this at 
first would need light-draught vessels specially built, and 
shifting of cargo for a while, until the neglected river had 
been gradually brought into a peer condition by train- 
ing the current forces, repairs of the banks, and dredging, 
like the Clyde, which at one time had but 2 ft. of water 
at Glasgow, at the end of the last century, and now can 
take the biggest ironclad afloat. The railway might 
actually be carried on to Kurrachee, meanwhile, the 150 
miles would be easier to construct than 2400, on the score 
of cost alone. ’ 

I pro todo it through the machinery of a great 
Anglo-Turkish worn age, b acting under the auspices of the 
Turkish and British Governments, with powers to de- 
velop the resources of the province between the Mediter- 
ranean on the west, and Turkey, the Russian and Persian 
frontiers on the north and east, and a boundary of say five 
miles south of the Orontes and Euphrates, on the south 
from the Mediterranean to the Persian Gulf. Of course, 
this was to be done with the full consent of Turkey, and 
on advantageous terms for both countries. You will see 
at once how, with a road through like this, England could 
back up Turkey with troops from_the west and east also, 
against invasion vid Erzeroum or Lake Van on the north, 

Had we been fixed in the district in 1872, I believe there 
would have been no Armenian massacres; the country 
would by this time have been well developed, and the 
Sultan’s treasury a good deal the richer. 

Is there no man of the Sir W. P. Andrews or C. Rhodes 
stamp to take up this great question and bring it to suc- 
cess in our enemy has outstripped us in the race? If 
Russia gets into the Euphrates Valley she will come down 
through Syria and grapple with us on the Suez Canal to 
a certainty. 

I am, Sir, truly yours, 
J. H. R. Rose. 

3, Derby-road, Hightown, Wrexham, 

October 17, 1898. 








THE BRADFORD TRAMCAR ACCIDENT. 
To THE EpiToR OF ENGINEERING. 
S1r,—Having been much interested in learning what 
would be the outcome of the inquiry into the above, 
should like to mention a few points of my experience and 
invite the opinions of your readers on the undermen- 


tioned = gargs 5 

Speed on Down Grade.—On entering a down-grade 
speed should be slackened to such as found by trial to 
be the safest and which will enable one to bring up the 
car at any part of the gon once let a car get beyond 
this, and it will be found very difficult on a greasy rail to 
bring it up, whatever brakes are used. 

Drivers’ Instructions.—Drivers should be instructed 
which notches of their controllers to use on the several 
portions of the line. 

Hand Brakes.—For grades of 1 in 16 or 18, I have 
found none to beat that applied by the screw. 

Air Brake.—On bogie cars such as at G w, why 
should not the Westinghouse air brake be fitted, each car 
carrying its own compressor? A driver’s valve fitted at 
both ends, which would enable the conductor then to 
apply the brakes in case of the driver failing to do so. 

Application of Brakes.—Whatever brakes are. fitted, 
drivers should be taught that applying it to the full is 
next to useless, but that the intermittent application is 
the quickest method of stopping the car; the incorrect 








method is quite a common thing to see every day, espe- 
cially with horse drivers. 

Sanding of Track.—In horse traction the road is kept 
sprinkled with gravel in greasy weather. Why should 
not the track be —_ sanded for mechanical traction ? 

Sand Car.—Is there any reason why a special car 
should not be used for this purpose ? 

Reversal of Motors.—In the first few months of 1892 I 
demonstrated to Major Cardew the success of this method 
of stopping at Croydon with an electric accumulator 44- 
per car, and should I foresee an accident about to 

“yam Sad should not hesitate to do this before trying any- 
thing else. 

Contreitere.—1 am of opinion that there should be one 
handle only moving round to the right or left of the centre 
(off) position for the forward or backward direction of the 
car, 


October 18, 1898. 


Yours truly, 
R. H. S. 








NARROW-GAUGE RAILWAYS AND RIGID 
WHEELBASE. 
To THE Eprror oF ENGINEERING. 

S1r,—Your correspondent “X,” on page 274 of your 
issue of anges 26, asks, what is the maximum wheelbase 
which may be used on curves of given radius. This de- 
pends on the amount of friction ‘‘ xX” is willing to put 
> with, but, as a convenient rule, he will probably find 
that the square of the wheelbase multiplied z the gauge 
will give him the minimum radius of curve. This rule in. 
dicatesa wheelbase of nearly 44 ft. as the maximum suit- 
able for the case “‘ X ” mentions. 

Calcutta, September 29, 1898. L, 








Dona.pson’s ENGINEERS’ ANNUAL AND ALMANAC FOR 
1899.—There is nothing like taking time by the forelock, 
and Messrs. Donaldson and Owens, consulting engineers, 
of 25, Tower Buildings, West, Liverpool, have issued 
at 1s. the 23rd edition of the above publication, which 
contains many tables for ready reckoning, wages, weights, 
capacities, measurements and the like. 





PERSONAL.—The Unbreakable Pulley and Mill Gear- 
ing Company, of West Gorton, Manchester, iaform us 
that they have appointed Mr. F. J. Hill, Engineer, 13, 
Bath-lane, Leicester, as their sole agent for Leicester- 
shire, for the sale of their manufactures. His telephone 
number is 543.—They have also appointed Mr. Robert 
Stotesbury, of 22, Victoria-street, Bristol, their sole 
agent for the West of England.—Mr. Frederick Grover, 
A.M.I.C.E., M.I.M.E., consulting engineer, has opened 
an office in Greek-street Chambers, Leeds. 





Stpe Cotuision at Giascow.—As a train was running 
into No. 9 platform road at the Central Station of the 
Caledonian Railway in G w, on August 22, it was 
struck about half-way down the side by the engine of a 
pnen train which had started out from No. 7 plat- 
orm road (see figure).. The engine and first four coaches 
of the incoming train escaped undamaged, but the next 
four vehicles were caught at the sides and ends. The 
train was, however, brought to a stand before the last 
vehicle arrived at the obstruction. About 12 passengers 
complained of injuries, but in no case were these said to 
be severe. Colonel Yorke comes to the conclusion that 
the driver of the outgoing train started against his signals 
(either 38 or 37). Shortly before starting, disc 16 had been 
taken off for another train, and the inspecting officer 
thinks that the driver mistook 16 for 37. From the 
movements of other trains it appears practically impos- 
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sible for the signalman to have pulled 37 off prematurely, 
and the interlocking prevented its being off while the 
other train was running into No. 9 road. The guard of 
the outgoing train saw the other one coming in from off 
the platform, and jumping into his van applied the 
Westinghouse brake (probably simultaneously with the 
driver, who also saw the obstruction) and thus the train 
was brought to astand after it had moved only about an 
engine length, whereby what might have been a very 
much more serious collision was averted. It appears to be 
the rule here for the semaphore starting signals such as 38, 
to be used for running trains, only when the advance signal 
is also off, and for the shunting discs, such as 16 and 37, 


- control iteins running when the erage gone - vr 
anger, and we are not surprised ti such usage 
He Colonel Yorke as bei 


shunting discs is condemned by ‘ 1 
altogether undesirable and improper. Such discs = 
control shunting operations or the movement of empty 
trains and light engines only, and not running trains. 
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POWER PLANT OF THE WASHINGTON MILLS COMPANY, LAWRENCE, MASS., U.S.A. 
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Some ten years ago the Washington Mills, of 
Lawrence, Mass., were reorganised, some of the old 
mills torn down, and new ones built. Since that time 
they have been enlarged, both in land covered and 
height added to existing buildings, until they are now 
among the largest woollen mills in the world. 

The power has been largely derived from water, but 
there is a pair of 30 in. by 60 in. horizontal non-con- 
densing engines, designed by E. D. Leavitt, and 
built by the Dickson Manufacturing Company, of 
Scranton, Pa., that are worked up to from 2000 to 2400 
indicated horse-power constantly. The exhaust steam 
from these engines is all used in the dye-house. 

: Recently Messrs. Dean and Main, of State-street, 
Boston, have put in 1100 horse-power of Hercules 
water-wheels, making the total water-power of the 
mill, at ordinary stages of the river, 3500 horse-power. 

The extensions of the mill have been so frequent 
that the above total of steam and water-power, 
amounting to nearly 6000 horse-power, has been 
insufficient during times of even small amounts of 

ack water in the river, especially as 750 horse- 
— 1s required to drive the electric lighting 
dynamos during lighting-up time. The near future 


will see this increased to 1000 horse- ower. 


to, 


The 1100 horse-power water-wheels above referred 
» Were situated so as to utilise an old waterway 





from the canal to the river; but this was far from 
the mill where the power was needed. It was 
necessary to transfer the power by a shaft westward 
'some 80 ft., and then southerly 103 ft., and vertically 
| about 25 ft. After some scheming it was decided to 
use for this purpose the ‘‘ American” or continuous 
rope-drive. This drive is interesting, if not unique, 
because of its great length and the great power 
transmitted. The rope-wheels have 24 grooves for 
1?-in. rope, and 7000 ft. of rope are used. The speed 
of the rope is 5026 ft. per minute. The Kenyon 
cotton rope is used. 

The main rope-wheel on the water-wheel shaft 
is 10 ft. in diameter, from which the rope passes 
| upwards, and thence over two 72-in. sheaves hori 
zontally to the receiving wheel, 76 in. in diameter. 
| The horizontal ropes are supported by two 72-in 
carrying sheaves, and there is one 72-in. sheave 
used to direct one strand of the rope to the inclined 
take-up sheave which travels on a carriage. The 
movement of the take-up is very slight and maintains 
the tension of the rope satisfactorily. To make this 
rope-drive a success, it was thought to be only 
necessary to support it on a very rigid structure from 
one end to the other, in order to maintain alignment 
and prevent vibration. A regular truss was used from 
one end to the other, with chords and posts of heavy 
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southern pine, and diagonal straining rods in vertical 
and horizontal planes, provided with right and left- 
hand nuts, the whole being firmly anchored to foun- 
dations. The drive is successful, and it is impossible 
to say from its behaviour, which is perfectly quiet, 
whether it is carrying a load or not. 

About the time the rope-drive was undertaken, it 
was necessary to provide additional boilers. The 
boiler house was full, having 11 horizortal return 
tubular boilers 78 in. in diameter, with 2190 square 
feet of heating surface (on the fire sides) each, 
or 24,090 square feet in all, and carrying 135 lb. of 
steam. Although the grates were large, being 8 ft. 
by 7 ft., 25 lb. of coal were being burnt per square 
feet per hour. 

There was no place about the mill where a new 
boiler house could be built. There was, however, a 
space of little value the other side of the end wall of 
the boiler house, and otherwise forming its continua- 
tion, except that the overhead floor was much lower 
than that in the boiler house, which had been made 
high to accommodate horizontal return tubular boilers, 
To raise this floor was a very expensive job, and 
besides this it would ruin the room above for manufac- 
turing purposes. 

It was seen, however, that a special design of boiler 
could be made that could amply be accommodated in 
the space at hand. The design shown on our two-page 
plate and on this page was prepared by Messrs. 
Dean and Main, ani two boilers were built by the 
Atlantic Works, East Boston, Mass. Each boiler has 
two 48-in. Morrison corrugated furnaces, entering a 
combustion chamber, from which pass 590 tubes 24 in. 
outside diameter to the smokebox. The grates are 
7 ft. 6 in. long, the bridge wall 12 in. long, the com- 
bustion chamber 5 ft. long and 6 ft. 8 in. high, and 
the tubes are 14 ft. long between the heads. The 
length of the boiler over all is about 31 ft. The heat- 
ing surface of each boiler is 5300 square feet, the grate 
surface 60 square feet, and the ratio of one to the 
other 85.2 to 1. 

The unusual ratio of 85 to 1 was adopted because it 
is _ that these boilers will be rushed, as the 
old boilers have been, and it is desirable to have enough 
surface to take up the heat evolved, The relation has 
been made between coal burnt and heating surface, 
rather than between grate surface and heating surface. 

The minimum inside diameter of the boilers is 9 ft. 
104 in., and the maximum outside diameter 10 ft. 2 in. 
The weight empty of each boiler is 90,000 lb., and the 
weight of water held by one boiler is 60,000 lb., so 
that the working weight of one boiler is 75 short tons, 
in addition to the weight of the steam pipes, &c., rest- 
= it. 

‘ach boiler rests upon two cast-iron cradles, one of 
which is stationary, and the other supported upon 
rollers of cold-rolled shafting, for the —— of per- 
mitting free expansion and contraction. Each boiler has 
two 6-in. top safety valves set to blow at 135 lb. by the 
auge. It is intended to have one fireman to each 
Boiler, and to burn 1 ton of coal an hour under each. 
Each plate of the boilers has been tested by the Pitts- 
burg Testing Laboratory, and all rivet, stay bolt, and 
tube holes have been drilled in place, and the rivets 
driven by hydraulic machinery. 

In view of the great amount of power required to 





drive the lighting dynamos, and of the importance of 
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being as independent of low and back water as pos- 
sible, it was decided to put in a new engine of some 
1000 or 1200 economical horse-power, capable of work- 
— much greater power. (See our two-page plate.) 

he proper location of the engine was somewhat 
of a problem, but it was seen after a while that it was 
best to have it drive on to the new water-wheel shaft, 
as thereby the greatest good could be accomplished. 
Accordingly this shaft was extended westerly beyond 
the rope-drive described above into No. 3 mill base- 
ment, and arranged to drive No. 1 mill that adjoins 
No. 3. 

On account of scarcity of room, it was finally de- 
cided to take the rather bold step of placing this 
engine in the line of the above-mentioned shaft which 
runs at 163} revolutions per minute. It was decided 
also to have a vertical engine in order to save room, 
do away with cylinder cutting and to reduce friction, 
to say nothing of saving cylinder oil. There are a 
sufficient number of precedents for fast-running large- 
power engines at present to make this a safe project 
if the engine is designed with sufficient attention to 
the conditions of the problem. 

Specifications were drawn up by Messrs. Dean and 
Main for an engine having the following leading 
characteristics, that is, of the vertical inverted four- 
valve cross - compound surface - condensing type, 
thoroughly steam jacketed, and provided with a large 
reheater. 


Diameter of high-pressure cylinder ... 25 in. 
= low-pressure cylinder “ 
Stroke of both pistons ... et 36 ,, 
Number of revolutions per minute 1633 
Piston speed per minute : 981 ft. 


Shaft to be of hollow oil-tempered steel, and all of 
the main forgings to be of the same quality of steel, 
made very light. The engine was made condensing 
because the old engines furnish about all the exhaust 
steam that can be utilised, and it was made surface- 
condensing in order to keep the condensing water clean 
for the purpose of using it in the dye-house, instead of 
the cold river water, as at present, which is heated by 
exhaust steam. Thus all of the heat rejected by the 
engine is used in the dye-house, quite as effectively as 
if it had entered the water at that point, instead of at 
the engine, with the advantage that much less steam 
is required for the power than would be required 
by a non-condensing engine. There is, however, less 
condensation in the engine, and less loss of heat 
between the engine and dye-house, than with the non- 
condensing engine. All heat that enters the engine 
goes to the dye-house, except the equivalent of the 
work done, that lost in the engine by radiation, jacket, 
and reheater condensation, and of course that con- 
tained in the air-pump discharge. By removing the 
oil from it, the heat in the latter can be saved. The 
cost of coal for running this engine is therefore next 
to nothing. The circulating pump not only sends the 
water through the condenser, but continues its course 
to the dye-house. The surface condenser has a com- 
bined circulating and air pump, and the whole is made 
by Worthington. There is also an automatic receiver 

ump for returning the separator, jackets, and re- 
eater condensations to the boilers, and the exhaust 
of these auxiliary pumps goes into the exhaust system 
of the old engines. It remains to say something more 
about the details of the engine. The contract was 
awarded to the Rice and Sargent Engine Company, of 
Providence, R.I. 

The engine has Corliss valves with dashpots closed 
by steam. The port opening is 12 per cent. of the 
piston area. The high-pressure valves only are to be 
connected with the governor, and dashpots are to be 
used on this cylinder and to be closed by steam. The 
_—_ of the surface of the shaft journals being great, 
the bearings were made sufficiently —< to reduce the 
pressure per unit of surface considerably below that 
occurring in common practice, and ring oiling is to be 
employed. It may be well to state that in this case 
the product of journal speed by pressure per unit of 
surface is far within that common in locomotive driving- 
axle practice. 

The following is the report of the trials (in which no 
economiser was used) made by Messrs. Dean and 
Main, at the instructions of the Washington Mills 
Company : 


We conducted trials of your Rice and Sargent engine 
on December 9, 1897, for the purpose of ascertaining 
whether its consumption of dry steam per hour per horse- 
power was 134 Ib. or less, that amount having been 
guaranteed not to be exceeded when the engine was indi- 
cating about 1200 horse-power. As the figures given 
later in this report show, the steam consumption was con- 
siderably within this amount. 

On December 10 trials were made when the engine 
was indicating about 1900 horse-power, as it is customary 
to run with this power or 100 or 200 more. 

The engine is a vertical cross-compound surface-con- 
densing engine, having a high-pressure cylinder 25 in. in 
diameter by 36 in. stroke, and a low-pressure cylinder 
50 in. in diameter by 36 in. stroke. The number of revo- 
utions per minute 1s nominally 160; but, in fact, a frac- 
tion over 163 revolutions per minute are maintained. 
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ood Poca- noe : Poca- | Poca- 
hontas. N. River. | N. River. hontas. N. River. emates, 

Date of trial .. oF ee “r ‘se rs aE --| Dec. 22 Dec. 23 | Dec. 30 | Dec. 31 Jan. 4 Jan. 5 

Duration of trial a as es ; - .. hours 114 114 114 114 114 li} 

Number of boilers in use: Two were tested simultaneously, but | | 

quantities have been halved below to apply to one boiler. | | 
Dimensions and Proportions. 

Grate surface of each boiler a ane am .. §q. ft. €0 | 60 a 60 | 60 

Water-heating surface of each boiler .. - = 5300 | 5300 5300 52 5300 | 5309 

Ratio of water-heating surface to grate surface 85 | 85 | -$5 8 | 85 

» total heating surface to grate surface 85 | &5 85 | 85 85 85 
Average Pressures. | 

Steam pressure in boiler, by gauge, per square inch. . Ib. 122.30 | 123.20 123.00 | 122.56 118.50 | 122.9 

Atmospheric pressure per square inch .. Pe aa Fa 14.68 14.54 14.61 | 14.63 14.9% | 14.75 

Absolute steam pressure in boiler per square inch .. i os 136.98 137.74 137.61 | 137.19 133.44 137.65 

Force of draught in column of water between damper & boiler, in. 0.875 0. 0. 0.89 044 | 041 

Average Temperatures. 

Of external air ay. Se ‘ei <a deg. 26 81 44 35 9 3) 
»firerom ..  .. MA “ * 77 82 94 73 “an ne 
», feed-water before entering boiler ns 36.7 36.7 37.5 36.0 87.9 | 887 
»» escaping gases after leaving boiler .. va 526 516 496 511 472 482 

Fuel. 

Moist coal consumed.. : - - | Bip 20,1'°3 20,078 21,388 15,323 15,125 

Moisture in coal a per cent. 5.09 4.47 3.19 6.6L 5.2 6.00 

Dry coal consumed .. Ib] 21,659 19,214 19,438 19,974 14,526 14,217 

Wood consumed i a " . * 456 536 520 591 501 | 514 

Coal equivalent of wood .. - * “ us ra 183 214 208 236 200 206 

Total dry coal consumed, including wood equivalent uf 21,842 19,428 19,646 20,211 14,727 14,423 

s refuse cass - rp ~ ee aes 2,028 1,688 1,713 2,017 1,205 | 1,338 
ei »» ee per cent, 9.28 8.66 8.72 9.98 8.79 | 9.28 
Total combustible .. oe oe oe. os Ib, 19,814 17,795 17,933 18,193 13,431 13,085 
Dry coal consumed per hour se Ba ae » 1,899 1, 1,708 1,757 1,230 | 1,254 
Quality of Steam, | | 
Percentage of moisture in steam.. = se +. ‘per cent 0.5 | 0.5 0.5 | 0.5 05 | 0.5 
British Thermal Units. i 
Number of heat units in a pound of dry coal by analysis B.T.U. Coa] not analysed 
Heat units absorbed by boiler per pound of steam generated ,, 184 1184 { 1183.6 1185.0 1182.5 1182.4 
i” imparted to boiler per pound of dry coal as ee 10,929 11,467 10,869 10,845 10,835 11,328 
= i ma combustible 4 12,038 12,519 | 11,907 12,047 11,879 | 12,487 
Factors of Evaporation. . 
Factor of evaporation for boiler .. - 5 ss 1.226 | 1.226 | 1.226 1,228 1.225 1.2°4 
Water. | | 

Total water “ape into boiler .. es os ee ee Ib.| 202,662 | 189,098 | 181,321 185,898 135,607 138,881 

Water actually evaporated, corrected for quality of steam .. » | 201,609 | 188,153 | 180,414 184,968 134,929 138,187 

Equivalent water from and at 212 deg. Fahr. .. ae ‘ » | 247,178 | 230,675 | 221,188 | 227,141 165,288 | 169,141 

aa a 212 ~,, ~~ ~perhour.. »| 21,498 20,058 | 19,233 | 19,751 14,873 | 14,708 
Evaporative Performance. 
Water actually evaporated per pound of dry coal .. ee 9.23 9.68 9.18 9.15 9.16 9.53 
Equivalent per pound of dry coal from and at 212 deg. 
ahr. .. ae ae ss ve a ma ee ; Ib. 11.32 11.87 11.25 | 11.24 11.22 | 1173 
Water actually evaporated per pound of combustible sa is 10.18 10.57 10.06 10.17 10.05 | 10.56 
Equivalent per pound of combustible from and at 2:2 deg. | 
Fahr. .. ° os ae ae oe se - we Ib. 12.47 12.96 12.33 | 12.48 12 31 12.93 
Commercial Horse- Power. 

On basis of 34} lb. of water from and at 212 deg. Fahr., per hour 
by boiler os 2° ae oe ee oe oo [<a 623 581 557 | 572 416 | 426 

Number of square feet of heating surface per horse-power aq. ft. 8.51 9.12 a5... | oO 12.72 | 12.42 

Horse-power per square foot of grate surface .. oe oe ve 10.33 9.69 9.22 {| 9.54 6.94 | 7.10 

Rate of Combustion. | 
Dry coal actually burned per square foot of grate surface per | 
MF os oe oe oe oe on oe << mo 31.66 28.1 28.5 | 29.3 21.3 | 20.9 
Rate of Evaporation. 
Water evaporated per square foot of heating surface per hour | 
from and at 212 deg. Fahr. <A +. Re se > Ib. 4.05 3.78 8.63 | 8.72 2.71 2.77 
| 





The average piston speeds, as well as revolutions per 
minute are given in the Tables of results. 

The valves are of the Corliss type, the steam and 
exhaust valves being operated by independent eccentrics 
for each cylinder. The high-pressure valves are in the 
nga rrel, but the low-pressure valves are in the 

eads, 

The a sey wy cylinder is steam-jacketed on heads 
and barrel, but the low-pressure cylinder is jacketed on 
the barrel only. 

The engine has double-armed cranks, and drives in 
both directions, being inserted in a water-wheel shaft. 
There is a jaw clutch at each end of the engine shaft, 
and as there is a flywheel (Figs. 9 to 11) on the shaft, 
between the high-pressure and low-pressure bedplates, 
the engine can be run without driving any machinery, 
belts, or ropes. Advantage was taken of this condition 
to determine the friction of the engine. 

During the trials the steam was furnished by the two 
new gunboat boilers, which were isolated from the others. 
The feed water was weighed on a correct scale. The 
condensation in the steam pipe, which was 252 ft. long, 
was mostly caught in a separator near the engine, 
weighed and deducted from the feed water. Between 
the separator and the engine a calorimeter was used for 
determining the moisture in the steam, this amount 
having also been deducted from the feed water. This 
was necessary in order to obtain the oT steam used by 
the engine, on which the guarantee by the Rice and Sar- 
gent Engine Company was based. 

The jacket and reheater condensations were weighed, 
with the results stated in the Table. 

The engine is surface-condensing for the purpose of 
using the warmed condensing water in the dye-house, 
free from oil. The condensed steam is discharged by the 
air pump into the raceway on account of the oil that it 
contains. 

Coal per Hovse-Power.—The various boiler tests show 
that the actual water evaporated per pound of dry coal 
(average of six tests) is 9.33 lb. when the water was 
37}, deg. As the average temperature of the feed water 
at the mill may be taken at 210 deg. for the year round, 
the evaporation in the regular service of the mill is 








10.94 1b. per pound of dry coal. This, in connection 
with the engine performance, gives 1.19 lb. of coal per 








horse-power per hour when indicating 1200 horse-power, 
and 1.39 lb. of coal per horse-power per hour when indi- 
cating 1900 horse-power. 
RESULTS OF THE TESTS. 
Dimensions of the Engine. 


Diameter of high-pressure cylinder 25,); in 
” low-pressure 9 0 in. 
et high-pressure piston- 

rod oe ee ee oe ee 4,, 

Diameter of low-pressure piston-rod 43,, 

Ratio of piston area .. . es 4tol 

Stroke of each piston “is 36 in, 

Revolutions per minute, about .. 163} 

Piston speed, about .. is aie 981 ft. 

Results of Economy Trials. 


First Trial. Second Trial. 


Date ‘ Dec. 9, a.m. Dec. 9, p.m. 
Duration Ss “s aie - 5 hours 5 hours 
Number of revolutions per minute 163.21 163.85 
Average Temperatures. 

Of external air . 87 deg. 37 deg. 
Of engine-room a os 85 ,, ee 
Of injection water .. ee - 89 ,, $9 . 
Of steam entering low-pressure cy- 

linder.. Ns “es Se se ms 285 

Average Pressures. 
Lb. Lb. 

Of atmosphere by barometer 14.9 14.9 
Of steam at boiler by gauge 126.67 126.50 
Of steam at engine M <a 125.50 124.90 
Of steam initial in high-pressure 

cylinder above atmosphere from 

diagrams .. *. ie we 124.00 123.00 
Of steam initial in low-pressure cy- 

linder above atmosphere from < 

diagrams .. 4 se 4.00 3.75 
Of steam initial in low-pressure cy- 

linder absolute .. om mm 18.94 18.67 
Vacuum by test-gauge 10 ft. from ms 

low-pressure cylinder - 13.50 13.62 
Vacuum from indicator diagrams. . 13.00 13.00 
Mean effective pressure high-pres- 

sure cylinder et “ae oi 42.96 41.46 
Mean effective pressure, low-pres- A ; 

sure cylinder en 10.€5 9.19 
Mean effective pressure, redu 20.79 19.56 


to low-pressure piston ., ‘ 
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Superheat. 
First Trial. Second Trial. 
Superheat of steam entering low- 


pressure cylinder .. a 61 deg. 61 deg. 
- Powers. 

ower developed by high-pressure 
leu a ba 2 .. 620.53h.p. 600.71 h.p. 
Power developed by low-pressur 

cylinder ; ae a .. 583.00 ,, 535.59 ,, 
Total horse-power of engine -- 1293.53 ,, 1136.3) ,, 
Percentage of power developed by 

high-pressure cylinder .. Re: 51.56 52.87 
Percentage of power developed by 

low-pressure cylinder .. na 48.44 47.13 

Steam a by the Engine. 

Total dry steam used by engine 

jackets, and reheater ae .. 77,704 Ib. 74,884 Ib. 
Total dry steam used by jackets 

and reheater eo es ae eA 9,593 ,, 
Percentage of jacket and reheater 

steam used .. ans —- - 12.5 12.6 
Dry steam used per indicated horse- 

power per hour, including jackets 

and reheater. . es ae os 12.93 lb. 13.16 Ib. 
Ditto, average.. a 13.04 lb. 

Coal. 

Coal used per indicated horse-power 

per hour oe zs a 1.18 lb. 1.20 Ib. 


The guaranteed steam consumption was 134 lb., and 
the average performance was within this amount by 
0.46 Ib 

Results of Heavy Power Tests. 
First Trial. Second Trial. 


Date ° e. Dec. 10,a m. Dec. 10, a.m. 
Duration sé = ‘if .. 5 hours 5 hours 
Number of revolutions per minute 163.63 163.29 
Average Temperatures. 
Of external air.. zs a Fy 48 deg. £9 deg. 
Of engine-room a oe a 82 ,. 90 ,, 
Of injection water .. én - 39 ,, 39 ,, 
Of steam entering low-pressure cy- 
linder .. “é os ae ae 279 278 ,, 
Average Pressures. ee 
4d. 40, 
Of atmosphere by barometer 14.9 148 
Of steam at boiler by gauge 125.7 123.1 
BS engine by gauge 125.3 121.3 
8. initial in high-pressure 
cylinder above atmosphere from 
diagrams oe aie ws 124.1 120.0 
Of steam initial in low-pressure cy- 
linder above atmosphere from 
diagrams .. oa oi oe 15.0 14.5 
Of steam initial in low-pressure cy- 
linder absolute “ e 48 29.9 29.3 
Vacuum by test-gauge 10-ft. from 
low-pressure cylinder es 12.3 12.3 
Vacuum from indicator diagrams. . 11.75 11.75 
Mean effective pressure high.pres- 
sure cylinder a ns xs 66.12 64.72 
Mean effective pressure low-pres- 
sure cylinder % Ss A 16.72 16.46 
Mean effective pressure reduced to 
low-pressure piston = 33.25 82.64 
Superheat. 
Superheat of steam entering low- 
pressure cylinder .. “ we 29 deg. 29 deg. 
Powers. 
Power developed by high-pressure 
cylinder - me ee -- 957hp. 935 h.p. 
Power developed by low-pressure 
cj linder 45 io ae Tee 954 ,, 
Total horse-power of engine cc See 6 1889 ,, 
Percentage of power developed by 
high-pressure cylinder .. sie 49.6 49.5 
Percentage of power developed by 
low-pressure cylinder om 50.4 50.5 


Steam Used by Engine. 
First Trial. Second Trial. 
Total dry steam used by engine, 


jackets, and reheater .. 146,643 Ib. 148,390 Ib. 
Total dry steam used by jackets 

and reheater a a >. WOROUT 96 13,061 ,, 
Percentage of jacket and reheater 

steam to total 9.1 8.95 


Dry steam used per indicated horse- 
power per hour, including jackets 
and reheater s ae oe 


: 15.90 Ib. 15.18 lb. 
Ditto, average .. 15.19 Ib. 


Coal. 
Coal used per indicated horse- 
power per hour ei “> 1.39 Ib. 1.39 ,, 
A comparison of the economy and heavy power tests 
shows that while the average powers in the two cases 


were as 1 to 1.63, the steam consumptions per indicated 
horse-power per hour were as 1 to 1.16. 


Engine Driven by One Boiler. 
On the afternoon of December 2 the engine was driven 
by one boiler, the stop valves of the other boiler having 


been closed. The indicated horse-powers were as follow 
at the times given : 


Time. Power. 
4.15 p.m. 1484 horse-power. 
30 4, 1399 ” 
5 ” 1620 ” 
5.30 ,, 1013 ” 
Respectf ully submitted, 
(Signed) DEAN AND Marn, 








INDUSTRIAL NOTES. 

THE state of employment as disclosed by the returns 
to the Labour Department of the Board of Trade 
remains generally good, most of the important indus- 
tries continuing to be well occupied. Those returns 
included 1632 from employers, 542 from trade unions, 
and 163 from other sources. In the 117 trade unions 
making special returns of membership, state of trade, 


and number out of employment, there was an aggre- 
gate of 467,075 members, of whom 12,027, or 2.6 per 
cent., were reported to be unemployed, as compared 
with 2.8 per cent. in the previous month, and 4.4 per 
cent. a year ago, exclusive of those in the engineering 
and allied trades locked out or on strike. The chart- 
line seems to curve slightly towards a lower per- 
centage, almost reaching to the low level of May of 
last year. The Table below classifies the membership 
of the 117 unions given in the returns, according to 
the proportion of members in those unions out of em- 
ployment, with corresponding percentages in the 
previous month, and the same month a year ago: 























S S Percentages of 

| g | & Unemployed. 
Proportions of ig | Bg Fa FAS or 

cee 

Unemployed. zg | z3 4 | | | 3 

|38| 358 | 28 /5E/"& 
| 

|e? | a2 | 64 << |<< 
Under 1 per cent... | 25 | 147,598 | 31.6 | 35.8 | 20.9 
1 and under 2 per cent. | 26 54,581 | 11.7 88 | 19.7 
- x | 16 | 110,289] 236 | 68 | 7.8 
3 * 5 9 | 27 | 114,949] 24.6 | 34.6 | 25.2 
5 se : ele | 7 | 26,991] 5.6| 96} 4.2 
* :. =a 8 8,308} 1.8 8.3 | 7.6 
10 per cent. and upwards ..' 8 5,129; 11 | 16 | 14.6 
Totals .. ..| 117 | 467,075 100.0 |100.0 100.0 





The reduction in the number of those unemployed 
in excess of 10 per cent. is encouraging, as it is also in 
those between 5 and 10 per cent. On the whole the 
entire Table is reassuring, indicating good trade 
generally. 





The particulars relating to groups of industries are 
equally encouraging. In the coal-mining districts of 
South Wales and Monmouth work was generally re- 
sumed, in accordance with the agreement entered into. 
In other districts, employing 370,424 workpeople, the 
average time worked in the month was 5.37 days per 
week, as compared with 5.13 days in themonth previous, 
and 5.21 days in the corresponding month of last year. 
This high average speaks well for the sobriety and in- 
dustry of the men, as well as for the state of trade. 

In ironstone mining employment continues to be 
good. At 137 mines and open works employing 17,238 
persons the average time worked was 5.82 days per 
week, or very nearly full time, as compared with 5.76 
days in the month previous and 5.79 days in the same 
month a year ago. 

In the pig-iron industry the returns relating to 
the works of 109 ironmasters show that 352 furnaces 
were in blast, as compared with 340 in the previous 
month and 346 a year ago. The number employed 
was 23,097, showing an increase over a month ago of 
626, and over a year ago of 889. In South Wales eight 
furnaces were re-lit which had been damped down 
owing to the coal dispute. 

Employment in the iron and steel industries was 
better than a month ago and than a year ago. At the 
works of 209 employers making returns 82,572 work- 
people were employed, as compared with 77,826 a 
month ago and 79,017 a year ago. The average 
number of shifts worked was 5.53, in the previous 
month 5.46, and a year ago 5.55. 

In the tinplate trade there has been some improve- 
ment as compared with a month ago, but employment 
is not so good as a year ago. The total number of 
mills in operation was 286, employing 14,664 persons ; 
a month ago only 270 mills were at work, employing 
14,428 ; a year ago 283 mills were at work, employing 
15,020 persons—more employed at fewer mills than at 
present. 





Employment in the engineering and metal trades 
has continued to improve generally, though some 
branches in the latter are not quite so busy as they 
were. The proportion of unemployed union members 
in this group had fallen to 2.6 per cent., as compared 
with 3 per cent. in the previous month. In the ship- 
building trades the proportion is about the same, 4.1 
per cent., as compared with 4.2 per cent. in the pre- 
vious month. But a good deal of overtime has been 
worked in some districts. 

In the building trades there is continued activity, 
the proportion of unemployed being only 0.9 per 
cent., the same as in the previous month ; in the same 
month of last year the proportion was 1.4 per cent. 
The furnishing trades show a slight falling off in some 
branches, the proportion of unemployed, however, 
remains the same as in the previous month, namely, 
1.9 per cent. ; the proportion a year ago was only 1.4 
per cent. 





Employment in the printing and bookbinding trades 
remains steady on the whole; in the former it has 
slackened somewhat, while in the latter it has im- 
proved. The proportion of unemployed was 4.6 per 
cent., the same as in the previous month; in the same 
month of last year it was 5.4 per cent. It has im- 








proved in the paper trades, the proportion of ynem- 


ployed being only 3.6 per cent., as compared with 5.3 
per cent. in the month previous, and 3.7 per cent. in 
the same month of last year. 

Employment in the boot and shoe trades generally 
is bad, but in Leeds and Bristol the ready-made 
branches have improved. It is not so good in the 
leather trades, the proportion out of work having in- 
creased from 4.2 per cent. to 5.4 per cent. in the 
month. The tailoring trades are also slack, both in 
the bespoke and ready-made branches. The latter, 
however, show —_ of improvement. 

The cotton trades generally are fairly good, but the 
weaving branches show a slight decline. The woollen 
trades are fairly busy ; the worsted trades moderate ; 
the hosiery trades quiet but improving. In the tex- 
tile trades generally 77 per cent. of the females are 
fully employed. 

Dock and riverside labour in London improved in the 
month, 512 more being employed ; but it is not so good 
as a year ago. Agricultural labour was fully em- 

loyed, in some districts there is a scarcity of farm 
sien 





There were 52 fresh labour disputes in the month, 
involving, however, only 7644 persons. In the pre- 
vious month there were 44 disputes, affecting 4330 
workpeople ; and in the same month last year 42 
disputes, involving 9027 workpeople. Of the total, 
seven disputes were in the building trades, 12 in 
mining and quarrying, 15 in the engineering, ship- 
building, and metal trades, 11 in the textile trades, 
three in the clothing trades, and four in other 
branches of industry. During the month 64 old and 
new disputes, involving 11,714 workpeople, were 
settled ; of these, 17, involving 821 persons, were 
settled in favour of the workpeople; 22, involving 
5857 persons, in favour of the employers; in the other 
25, affecting 5036 ee a compromise was 
agreed to. ‘hese figures indicate that in the matter 
of disputes employers are getting the best of it, a fact 
which the unions will do well to ponder lest they pro- 
voke retaliations. 

The changes in the rates of wages were, however, 
in favour of the workers generally. The changes 
reported affected about 364,900 workers, of whom 
364,700 obtained advances, and only 200 suffered 
decreases. The net result was an average estimated 
increase of about 7d. per head in the weekly wages of 
those affected. The increases were mainly in the 
mining industries, in which 346,917 participated ; in 
‘the engineering and shipbuilding trades 10,869 bene- 
fitted ; and in the iron and steel trades 3280 obtained 
advances. Only in the cases of about 900 workpeople 
were the changes preceded by disputes causing stop- 
page of work ; changes affecting 1200 were settled by 
arbitration and conciliation without strikes; and 
changes affecting 14,200 were made by wages boards 
or under sliding scales. The other changes, affecting 
no fewer than 348,000 persons, were effected by direct 
negotiation. Under this head come the miners, &c., 
in the federation districts, the advances in wages being 
arranged at a conference at the Westmiaster Palace 
Hotel, as previously reported. 





The engineering trades throughout Lancashire con- 
tinue to be extremely busy for the most part, though 
it is said that in some branches there is a slight 
slackening off, particularly in the ordinary run of 
machine tools, and some branches of the textile 
machine-making trade. But this refers to the weight 
of work coming forward rather than to work in hand. 
All the better class of engineering establishments are 
not only fully engaged for some time ahead, but the 
weight of work offering is far greater than they can 
entertain for anything like early delivery. In some 
branches the firms have orders on their books which 
will carry them well over the whole of next year. In 
the Manchester district in the branches of unions 
with 21,133 members, 697, or 3.3 per cent., were re- 
turned as unemployed, the same as a month ago. 
Engineers, smiths, and strikers report trade as mode- 
rate ; ironfounders as good; boilermakers as busy ; 
brassworkers, sheet -metal workers, and machine 
workers as good ; ironworkers as busy. In the Old- 
ham district engineers report trade as moderate, the 
unemployed members gradually getting employment. 
All the other branches and allied trades report trade 
as good, except the cycle branches, which are slack. 
In the Bolton district, Wigan district, and Bury dis- 
trict engineers and allied branches are generally busy. 
In the Blackburn and Burnley districts engineers are 
well employed. In the Liverpool district most 
branches of the engineering trades are fairly busy, 
but boilermakers and iron shipbuilders report trade 
as moderate only. The proportion of unemployed in 
the various trades is given as 6 per cent., which is 
slightly better than last month. In the iron trade a 
strong position is maintained, but it is said that 
buyers still hesitate to place contracts. The outlook, 
however, indicates that there is no use in waiting, for 
the tendency is rather in an upward than in oe - 
ward direction as regards prices. The steel trade is 








exceedingly active, and prices are hardening. Altg- 
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gether the position is good, and the prospects are en- 
couraging. There are no serious labour disputes pend- 
ing, nor are there indications of any such looming in 
the near distance at the present time. 





In the Wolverhampton district, and throughout 
South Staffordshire, the staple trades are in a flourish- 
ing condition. There is an increasing demand for all 
classes of iron, and prices are strengthening all round. 
Common bars have been advanced another 5s. per 
ton, bringing up the maximum rate to 6/. 10s. per ton, 
or within 20s. of the price of ordinary marked bars, 
which are expected to advance in proportion or to 8J. 
me ton. But the decision was left to the Birming- 
nam meeting, contracts being held over for such de- 
cision. Common black sheets have improved in price 
and galvanised corrugated sheets were advanced 5s. 
per ton. Steel makers are exceedingly busy and prices 
advanced 2s, 6d. per ton. All round there are signs 
of expanding trade. The engineering and allied 
trades, including engineers, ironfounders, _ boiler- 
makers, bridge and girder makers, tank and gas- 
holder makers, are well employed, trade being re- 
ported as good. Cycle makers, however, are still 
slack. At Colebrookdale and Madeley, employment 
is good, but the malleable ironworkers at Walsall are 
reported to be quiet. In the hardware trades a number 
of branches report employment to be good, includin 
makers of tubes, nuts and bolts, iron fences an 
hurdles, axles and springs, wrought-iron work, coach 
ironwork, builders’ ironmongery, spring traps, hoes, 
&c. A number of other branches report trade to be 
moderate, including wrought-iron workers, stampers 
and piecers, brass workers, tinplate workers, grinders, 
galvanisers, and makers of wrought and cut nails, 
black castings and electrical castings, latches and 
keys, rim and mortice locks, hinges, &c., A few report 
trade to be slack, including anvil and vice makers, 
hollow-ware iron platers, and chainmakers and strikers 
are moderately employed, and anchor smiths are 
better employed. Generally, as will be seen, the users 
of iron, steel, and other metals are fairly off for work, 
and the prospects generally are encouraging. Most of 
the other trades are busy, some extremely so. There 
are no serious disputes in the district, nor are there 
any signs of such taking place. It has been unusually 
free from strikes for a long time past, disputes when 
they have arisen heing generally arranged by negotia- 
tion, or by sliding scales. 


In the Birmingham district there was a large attend- 
ance at the principal quarterly meeting of the Mid- 
land iron trades, and a strong and confident tone pre- 
vailed. When it was rumoured that the marked bar 
firms had decided to raise the list prices 10s. per ton, 
an impetus was given to the general upward tendency 
in prices. The list houses contend that the enhanced 
price of coal and coke, of pig iron, and cost of labour 
justified the advance of marked bars to 8/. per ton, 
with the usual 12s. 6d. extra for special brands. This is 
the first advance since 1896. Sectiona) iron has been 
selling freely, and also girder iron and other classes. 
There has been a brisk competition in sheets, but the 
supply is said to be weak. Pig iron further ad- 
vanced Is, per ton. Steel generally advanced 5s. per 
ton upon the quarter, there being an active demand 
for all classes of steel. The galvanised sheet makers 
have also advanced prices of galvanised corrugated 
sheets. The general branches of trade in the Birming- 
ham district are fairly busy. In unions with 20,881 
members, only 527, or 2.5 per cent., are returned as 
unemployed, which is a slight increase over the pre- 
vious month. The engineers report trade as moderate, 
also machinists and toolmakers, but there has been a 
good demand for specialist toolmakers. Employment 
for smiths and strikers has been good, for pattern- 
makers, fair. In West Bromwich, employment has 
been good, in Redditch and Coventry fair. In all the 
districts the cycle trade continues slack. In Coventry 
it is said that 2000 men have been discharged in the 
cycle trade. But the motor industry is fair and im- 
proving. Brass workers report employment as good ; 
metal makers and metal rollers as fair; brass and 
copper tube workers as moderate, and fender and 
fire-brass workers as quiet. Bedstead makers are 
also quiet. Ironfounders are well employed ; iron-plate 
workers fair. A number of other industries using 
iron, steel, or other metals are fairly well employed ; 
only in a very few instances ‘s there any patent, of 
slackness of employment. Labour questions generally 
are quiet ; no serious disputes. 





The navvies and labourers’ dispute in Paris did not 
terminate as expected. When the Municipality of 
Paris undertook to interpose, the contractors offered 
to make concessions provided that the Municipal 
Council would so vary the contract as to insure com- 
pensation for the advance in wages. This, it appears, 
the Council would not, or could not do. Then on an 


offer by the Council, which the contractors would not 
accept, the latter offered to cancel the contracts. But 
this the Council did not see their way to agree to. To 
take over one part of the contract involved the taking 








over of the whole, the men themselves demandin 
that this should be done. The Paris Council seem 
rather alarmed at this, and hence no agreement was 
come to. Meanwhile the strike seems to be spreading, 
as the building trades have given in their adhesion to 
a general strike. The whole position is critical, be- 
cause a section of politicians appear to be anxious to 
improve the situation by an agitation which goes far 
beyond what was contemplated by the workers. If 
the Municipal Council interferes with the contractors 
that body must evidently take over the whole concern, 
which will involve the employment of many thousands 
of men of various grades, from the skilled stone and 
wood carver to se navvy and general labourer. 
People look askance at this. Is it to be another 
municipal workshop scheme after the model of 1848? 
This is the question which evokes comment. In one 
respect the men are to be congratulated ; they have 
not been very riotous. The violence at first mani- 
fested has subsided. But if the matter gets into the 
hands of political leaders of the opposing sections 
trouble may arise. A general strike in Paris would be 
dangerous to public safety, and the Republic might 
find that they had to fall back upon the repressive 
measures of the Empire to preserve the peace. 





The Labour Protection League have been inter- 
viewing the Parliamentary Committee of the Trades 
Congress on the subject of a minimum wage of 24s. 
per week for Government employés, and it is under- 
stood that Mr. 8S. Woods, M.P., will bring the matter 
before Parliament next Session. 

The Trades Parliamentary Committee, sitting in 
Session last week, arranged for the delivery of the 
resolutions of the Bristol Congress to the several 
Ministers or others of the various Departments of the 
Government. They also propose deputations in some 
cases to Lord Salisbury, Mr. Chamberlain, and Mr. 
Hanbury. 





The agitation by postal employés and the telegraph 
clerks seems to have led to a large increase of females 
in the staff both in the Money Order Department and 
in the Savings Bank Department. It appears that 
the female service in the Post Office has been eminently 
satisfactory, hence it has been resolved to increase the 
number of female clerks. 


The United Governmant Workers’ Federation have 
been, and are, taking action against the proposed 
scheme of the Government under the Compensation 
Act. They also propose ‘‘to protest against further 
encroachments by contractors” as regards Government 
work—whatever that may mean. The men grumble 
at the Government for being worse than private em- 
ia and yet protest against contracts by the 
atter 





The strike of 1000 miners at the Dunkerfield Colliery 
against a 5 per cent. reduction in wages has ended in 
a compromise, the men having consented to 24 per 
cent. reduction on the original wages, to which the 
coalowners have agreed. 

The Cleveland miners made a demand for an ad- 
vance of 74 per cent. in their wages. When the 
matter came before the coalowners they made an offer 
of 1} per cent. advance, which offer will be laid before 
the whole of the men. 

The Welsh and Monmouthshire miners have been 
in conference, with the view of perfecting a scheme of 
organisation after their recent defeat. Rules are 
being prepared and a system of propagandism is to 
be adopted for the various districts. The old Pro- 
visional Committee is to be dissolved, and a new bod 
substituted under the rules. The report of the Strike 
Committee states that no less than 117,900/. was con- 
tributed in support of the men, 114,000/. of which was 
sent to the various localities, and there remained 
1600/7. in hand. The cost of distribution was about 
24 per cent. 

A large number of colliers in several districts were 
fined last week for absenting themselves from work, 
keeping Mabon’s day, in spite of the agreement to the 
contrary by. the representatives of the men and the 
masters. The fines varied from 1s. and costs to 5s. 
and costs. The men will perhaps learn that a breach 
of contract is unlawful. 

Mr. Thomas Burt, M.P., complains in his monthly 
circular that the recent Trades Congress wasted its 
time in, and made itself ridiculous by the resolutions 
on nationalisation of the means of production, while it 
found no time to deal with practical measures of im- 
portance. As Solomon said, a fool’s eyes are in the 
ends of the earth. He can see much at a distance, 
but fails to perceive the things at his own door. 








Tue Fram Cream SePpaRATOR.—ERRatum. —In our 
account of this appliance in our last week’s issue, on page 
486, the address of the manufacturers was given as l, 
Ludgate-circus, instead of 1, Holborn-circus, as it should 
have been. In the second paragraph the word printed 
“bell” should have been ‘“ Bal.” he machine has re- 
ceived a Silver Medal at the Dairy Show this week. 
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THE PACIFIC CABLE.* 
By Cares Bricut, F.R.S.E., A.M. Inst. C.E. 


THE main object of this paper is to bring the subject 
once more to the fore. It is hoped, moreover, that by 
lightly touching on some of the main features of interest 
and importance, that a useful and interesting discussion 
will result in some sort of activity on the part of the 
British Association. An endeavour will be made to 
emphasise the fact that notwithstanding the views that, 
have been advanced in certain quarters, there are no engi- 
neering or electrical difficulties standing in the way of 
realisation. ’ 

Let us first of all see what has been done in the matter 
up to date. 

Various proposals for telegraphically spanning the 
Pacific Ocean have been brought forward for a number of 
years. Asa matter of history we can even go back as 
far as the year 1870, when Cyrus Field and other Ameri- 
can capitalists promoted a scheme for connecting Cali- 
fornia with China by way of Alaska and Japan. The 
route was, however, an impracticable one—partly on 
account of the prevalence of ice, partly owing to the diffi- 
culty of erecting and maintaining land lines in connection 
therewith. Since then, Pacific cable projects have been 
developed in this country, from a national rather than 
from a private commercial standpoint. The route which 
has up to the present found most favour in the English 
mind is naturally that which connects British Columbia 
with Australasia—known as the “ All British” route. 
Her Majesty’s Government and the Colonial Governments 
most concerned have n urged, from time to time, to 
consider the matter from a naval and strategic aspect. 
Finally, only two years ago, the Colonial Office called 
together a conference to thoroughly sift the question, ad- 
vised by Mr. W. H. Preece, C.B., F.R.S., as consulting 
engineer. A number of experts were called to give 
evidence, and a report on the whole in favour of the line 
was duly arrived at, after a lengthy deliberation. Since 
then—so far as our country is concerned—inactivity has 
prevailed. 

And here ends a rough outline of what has gone before 
—or rather of that which has not so far got beyond the 
sphere of debate. 

Let us now consider the matter under its different 
heads, partly by way of dealing with the various objec- 
tions that have been raised from time to time, according 
to circumstances. 

First, then, it should be known that cables have been 
previously Jaid and repaired in depths over 3000 fathoms. 
The 1869 Atlantic cable runs into about 3200 fathoms, 
and this is only one of several examples of a similar 
depth. The deepest water in which the cable on the 
proposed route would require to be submerged is 3300 to 
3400 fathoms near Fiji Island. There are indications of 
some 5000-fathom depths in these latitudes, but well clear 
of the suggested cable line. The matter is touched on 
here owing to the extraordinary statements that have 
pores currency that the cable could never be laid—much 
ess repaired—if only on account of the depths being so 
much greater than anything hitherto experienced. 

Survey.—A sufficient knowledge of the nature and 
depths to be met with is already at hand to decide in 
favour of the possibility of the undertaking, and for the 
determination of the types of cable to be employed. 

The portion of the route which more particularly re- 

uires a further or more detailed survey is that between 
the Fiji Islands and Australia on the one hand, and New 
Zealand on the other. I venture to think the series of 
soundings here involved could well be made on the return 
journey by the ship despatched to land the shore ends at 
the further points, immediately previous to laying the 
main sections. 

Though many dark hints have been thrown out as to 
the unfavourable composition of the bottom by those who, 
perhaps naturally, do not want a Pacific cable, the state- 
ments are not supported by facts—so far as the actual 
route is concerned. 

Type of Cable.—In designing a cable for the greatest 
depths to be met with, special care would, of course, 

Pr sear a type which would com- 
bine the requirements of safe laying from the contractor's 
point of view, with those of durability looked at from the 
aspect of the proprietor. The latter includes the neces- 
sity of the cable readily accommodating itself to any 
irregularities of the bottom, and, at the same time, being 
a good subject for recovery—not only when new, but also 
a number of years after submersion. Pe 

These interests are sometimes a little conflicting ; 
naturally the most important point is to select a type 
which, if carefully and properly laid, will permit of being 

icked up several times over and a number of ~ 

ence. Such a cable must be of a character which lends 
itself well to paying out with a sufficiency of slack to 
meet all any mg cable operations. Again, its specific 
vity must limited by considerations of recovery. 
Vhen the difficulties of raising a cable to the surface in 
deep water first presented themselves in connection with 
Atlantic telegraphy, a low specific vity cable was 
adopted with the special object of meeting these difficul- 
ties.+ This type consisted of each iron wire being enve- 
loped in Manilla hemp. Such a cable is now, however, 
entirely ruled out of court as lacking in durability, and 
the result of experience all goes to show that, for types of 





* Paper read before British Association for the Ad- 
vancement of Science, Bristol Meeting ; Section G. 

+ At that time this type of cable was also in much 
favour from a laying point of view, owing to its low 
specific gravity tending to materially simplify the require- 
ments in the way of holding-back gear and brake power, 
the efficient working of which, in controlling the cable’s 
egress, was, for lack of experience, in some doubt. 
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this character, a close-sheathed cab‘e, with the iron wires 
more or less firmly —s against one another, is an 
almost sine qué non. Each wire would be pe grrr 
coated with preservative compound and covered with a 
thin cotton tape. Such a cable combines durability with 
a reduction of rigidity which renders it well adapted to 
the general requirements of cable operations. For the 
urposes of securing a given actual strength, the wires 
ferhich would, of course, be galvanised) must be made of 
homogeneous iron of the greatest possible breaking strain 
—now up to about 90 tons per square inch. Having re- 
gard to pliability, there is a limit to the size of each wire; 
neither must they be below a certain gauge with a view 
to durability after submergence. The outside covering of 
the cable should be composed of compounded hemp cords 
or of jute (or hemp) yarns-——in preference to canvas tape 
—on account of having greater durability and as binding 
the whole cable together more firmly and permanently. 

For recovery purposes (from a skin-friction point of 
view) the outside circumference of the cable should not be 
greater than is absolutely necessary to meet other quali- 
fications, and, in some respects, the same remark holds 
good from an efficient laying point of view. : 

Finally, a smooth outside surface is of more import- 
ance in this sense than might be supposed. 

On the other hand, as the author has previously sug- 
gested, a flexible riband sheathing of aluminium-bronze, 
with substantial washers on each side, might with advan- 
tage be adopted, instead of iron wires, thereby enor- 
mously reducing the weight and imparting freedom from 
corrosion, in the event of an abnormally large core being 
employed. piten 

The riband, } in. in breadth, would be laid with a very 


first cutting it at the bottom, and then having thus taken 
a great part of the strain off, lifting the cable elsewhere. 
Such a system is, of course, capable of extension ad 
libitum by buoying the line in festoons at different points 
and in gradually increasing heights from the bottom until 
the strain at another position is sufficiently low to permit 
of the bight being raised to the surface. 

Again, objections have been raised as to the length of 
time taken in the recovery of a cable in such depths. It 
must, however, be borne in mind that cables have been 
picked up and repaired in upwards of 2000 fathoms within 
the course of two or three days. 

Electrical Working.—It has been asserted that if the 
Pacific line were made, it would not work satisfactorily. 
This suggestion is not, however, in agreement with facts ; 
though it is true that the maximum speed obtainable on 
the long section (say 3500 nautical miles) with a large core 
would , Be low as compared with that attained on the 
Atlantic cables, which are, of necessity, kept heavily 
burdened with traffic more or less continuously. Never- 
theless, with a core of the same proportions as_that 
adopted in the Anglo-American Company’s last cable— 
650 lb. copper to 400 lb. gutta-percha—under ordinary 
conditions, a speed (in five letter words) could be attained 
up to the minimum required by the Canadian Govern- 
ment in 1894.* 

The above would be by ordinary manual transmission, 
whereas all the latest improvements in machine transmis- 
sion with curbing arrangements (as well as condensers) 
would naturally be applied with something like a 35 per 
cent. increase in the speed, not to mention the circum- 
stance that the adoption of Muirhead’s duplex system 





would nearly double the working capacity of the cab'e. 


nical as well as electrical qualifications, this being the 
béte noire in the cost of an ocean cable, as also in its 
design. 

A moral is surely to be gleaned from the recent Spanish- 
American war, such as cannot fail to have an important 
bearing on the question of spanning the Pacific Ocean. 
Here, indeed, we have a striking suggestion of what we 
may expect as regards telegraphic interruption in the 
event of war with another European Power; and a con- 
sideration of the prospects reveals the urgency of a system 
of telegraphically uniting the entire Empire without 
touching on foreign soil. 

The present lines to India and Australia are as follow: 

1. Lisbon, Gibraltar, Malta, Egypt, and the Red Sea. 

2. France, Italy, Greece, Egypt, and Red Sea. 

3. France, Austria, Turkey, and Persian Gulf. 

4, soa ag Black Sea, Turkey, and Persian Gulf. 

5. Russia, Persia, and Persian Gulf. 

6. Russia and coast of China, 

7. Lisbon, or Cadiz, and the west and east coasts of 
Africa vid the Cape. 

It may be added that our Colonies have been known 
(comparatively recently) to be dependent on the Russian- 
Siberian land lines for communication with the Mother 
Country. 

Viewing the proposed line as a necessity to meet the 
political requirements of the age, attention may be drawn 
to the circumstance that in the very fact of the great 
depth and length in the open sea lies a source of security 
for the cable from a strategic standpoint. 

In a depth of over 3000 fathoms a man-of-war with all 
the implements ordinarily at her disposal, would ex- 





perience considerable difficulty in interrupting such a 
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long lay, with a small turn between the edges, sufficient 
to allow a slight play. The low specific gravity of alumi- 
nium and its alloys is an obvious point F | its favour, pro- 
vided that it will support an equal length of itself, and 
that it is equally durable. It permits a much greater 
length being carried by a given ship, besides taxing the 
machinery less. 

_Aluminium-bronze is suggested in preference to alumi- 
nium on account of its much ater strength, It has, in 
fact, about six times the breaking strain, and very nearly 
the same as that of steel, while it has a weight scarcely a 
third of iron. Aluminium is only equalled by copper as 
regards pliability. It will be readily unders , there- 
fore, that this renders it, or any alloy of it, admirably 
suited for the sheathing of a submarine cable. The 
riband form is preferred on account of the increased flexi- 
bility thereby insured in a large cable. It is on these 
grounds, moreover, that the metal tape is not allowed to 
overlap, or even to meet. Again, such a taping could, 
under no circumstances, damage the case under tension or 
pressure, 

Laying.—For paying out the cable efficiently in the 
— water special attention would have to be paid 
to the character of the brake apparatus; and if the ordi- 
nary friction brakes now in vogue can be supplanted by 
something more free from the chances of undue heating, 
an advance will have been made. Such an innovation 
would be ve genp A valuable in this connection on account 
of the len of one of the sections—that between Van- 
couver and Fanning Island—being considerably greater 
than anything previously dealt with. This section, with a 
proper allowance for slack, &c., would run into some 3500 
nautical miles or more, as against 2717 nautical miles for 
the Brest-St. Pierre cable of 1869, the new French Atlantic 
line just laid being materially longer. 

The brakes and holding-back gear must, again, be of a 
character that will allow of mae! 4 changes in the retarding 
force. They must also be of ample strength to prevent 
what would be a comparatively heavy cable from running 
away in the deep water and coiling itself at the bottom so 
as to form kinks when afterwards being lifted. 

Repairing.—It has been argued by some that if a cable 
were ever laid on the su ted route, it could not be 
subsequently recovered. In reply to this contention it 


may be pointed out that cables have already been picked 





up and repaired in depths of over 3000 fathoms in the 
This, not oF 


open sea. course on a single bight, but by 
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As a first venture the above cable would probably be 
sufficient to meet the ends in view. It is conceivable that 
a larger core would be out of the question on the ground 
of cost. Moreover, increases in the dimensions made 
beyond this would have the effect of still further increas- 
ing the mechanical difficulties as regards a suitable ty 
of sheathing. Experiments have, it is believed, already 
been made on two Atlantic cables looped together to test 
this point of the possibility of working through a con- 
siderably greater length than that to be dealt with here, 
the results being perfectly satisfactory. 

In the construction of the first cable to India (vid the 
Persian Gulf) Messrs. Bright and Clark, as engineers 
to the Indian Government, adopted a conductor in which 
four ordinary wires were drawn down, so as to form the 
four quadrants of a true circle with a ring outside to em- 
brace the whole. 

By this means—with a given weight of copper—they 

reduced the elector-static (inductive) capacity of the core 
without increasing the conductor resistance, the result 
being a very material increase in the attainable speed of 
signalling, whilst sufficiently maintaining the mechanical 
requirements as regards pliability, &c. 
Messrs. Siemens Brothers have since, to a great extent, 
proached a similar end in their compromise between 
e single solid wire and the strand conductor, and this 
has proved a great success on a number of Atlantic 
cables. 

It would seem as though a plan of drawing the wires 
down to a smaller total area might in this undertaking be 
advantageously adopted. In the case of the Persian Gulf 
cable, an economical method of securing any particular 
speed was not of the same vital importance. Moreover, 
in that instance the length not being of an abnormal 
character, the extra cost of that type of conductor was 
probably scarcely made prod by increased working value. 
Here, however, the author is of opinion that this plan 
would be found to more than repay the increase in initial 
cost, especially as it would also materially reduce the 
quantity of gutta-percha required to obtain the same 
minimum thickness throughout for fulfilling the mecha- 
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* Tt should, however, be remembered that though seven 
letters are still often taken as the equivalent of a cable 
word, it nowadays more usually averages <3 to nine 
-etters. Such discrepencies go to prove the futility of 





.xpressing a required speed in words only, 





line, especially if the precise route be unknown. On the 
other hand, a line submerged in shallow water is ex- 
tremely prone to interruption of this character, as well as 
to that of a rough bottom. Again, there are several ways 
in which cables can be—and have been—interrupted at 
and near the water’s edge. 

In introducing comparatively few landing places the 
route under consideration would be, relatively speaking, 
free from the latter source of danger, especially as se 4 
stations would be (or should be) under our own Govern- 
ment surveillance, and away from the path of the 
foreigner. 

But any scheme for further and independently reducing 
the chances of a total breakdown of telegraphic com- 
munication with our Colonies can scarcely fail in the 
interests of the Empire, to commend itself to all British 
subjects—no matter what the efficiency of the existing 
system may be. 

With regard to the effect of the Pacific cable on the cost 

of telegraphic communication, it may be observed that 
whereas at present if anyone in Victoria, say, wishes to 
communicate with Canada, his message traverses about 
12,000 miles and costs him 6s. a word. By a direct 
Pacific cable, this tariff would be reduced to about 2s, 6d , 
the length of line being little more than half. It may be 
added that the message would reach its destination 
within an hour, instead of taking sometimes nearly 24 
hours to reach the hands of the individual to whom it is 
addressed. 
With the immense commercial field of China about to 
be thrown open, it may be fairly surmised that if we do 
not span the Pacific soon in one direction or another, some 
other Power will, and possibly obtain a naval supremacy 
m cue ae no time should be lost in carrying the project 
through. 

The French have actually laid what they term ‘the 
first link of the chain destined to connect Australasia 
with North America.” Their Australasian landing is the 
French convict settlement of New Caledonia, and, it is 
said, that they do not care on what American territory 
they land. 

e will now ne on to a scheme that appears to have 
been suggested by the Eastern Extension Telegraph Com- 
pany as an alternative for the Pacific line, 7.¢., their pro- 
posal to lay a system of ‘‘ All-British” cables to the Cape 
and Australia, via Gibraltar and other important naval 
stations. Though an admirable line in its way—if only as 
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a superior duplication of existing systems—this proposed 
cable can scarcely be regarded as a substitute for the 
Pacific project. It does not meet the case from an Im- 
perial and strategic standpoint, because it does not include 
in its scope the largest and most populous of all our 
Colonies—the Dominion of Canada. Again, it passes 
through foreign waters ; moreover, landing on the wrong 
side of Australia, it is largely dependent on the good be- 
haviour of Australian land lines. 

The weak point in the ‘‘ All-British” line, as considered 
by the Colonial Office in 1896, is undoubtedly the land lines 
through Canada. But there is an alternative, which, in 
view of recent ideas, will probably commend itself to 
many. If, in fact, a permanent and reliable understand- 
ing could be arrived at with our American cousins, any 
difficulties in the All-British Pacific cable scheme might 
be effectively overcome; still more, if that coming nation, 
Japan, were included in any such alliance. 

tt is known that the Americans are actively considering 
a project fora Pacific cable to Japan vid Honolulu and 
various islands. This is shown on the map annexed. A 
glance at the route reveals the fact that by a compara- 
tively short branch to New Guinea the All-British in- 
terests could be combined with the Anglo-American- 
Japan, and that thus two Pacific cable schemes could 
be practically realised by one Pacific cable. Moreover, 
not only would tie share of the cost to each country be 
enormously reduced, but the actual total cost would be 
materially less than in the case of the All-British route, 
owing to the long section therein being avoided, such as 
involves an extra heavy core to attain a fair working 
speed. A project of this character would do much 
towards more firmly binding together the two countries 
—and, indeed, all English-speaking countries—as the 
author has endeavoured to show in the course of an article 
in the current number of the Fortnightly Review. 

In conclusion, with regard to the various schemes for a 
Pacific cable, it should be remembered that 40 years ago 
the feasibility of Atlantic telegraphy was the subject of 
incredulity—partly in Section A of the British Associa- 
tion Meeting of 1855—at the hands of many of the greatest 
authorities, until the cable was actually laid and worked 
in 1858. In that instance there was practically no data to 
go upon, whereas the proposed Pacific line may be re- 

arded as but a further extension of what has already 
Goes done, though certainly involving special arrange- 
ments and precautions. 

In this paper the author has only dealt with the tech- 
nical side of submarine telegraphy in its present state of 
practice. If, however, some of the shining lights of 
Section A could get their ideas into shape, or on the basis 
of actual experiment, furnish us with new material, the 
whole difficulty—in a financial sense—might be solved at 
once. By way of improving the present means of signal- 
ling upon cables, Mr. Oliver Heaviside, F.R.S.—who 
treated the subject mathematically in the Philosophical 
Magazine in 1879—has advocated the introduction of both 
‘‘Jeak” circuits and self-induction into cable lines. To 

yut this idea in practice, electrical engineers—including 
fr. Preece, Dr. Thompson, and others—have devised 
new forms for the insulated conductor, accompanied by 
devices which to a certain extent realise the said theore- 
tical advantages. In some instances, however, the initial 
cost of these devices would prove an objection—even 
where otherwise practicable—and the only conclusion 
arrived at in regard to the application of leaks on the 
ordinary cable circuits of to-day is that when suitably 
disposed along the line, in obviating the choking effect of 
retardation, they secure increased definition for the 
signals, though not sufficiently to permit of vg fl substan- 
tial increase in the working speed, even with the battery 
power raised within reason. 

A number of other proposals have been made, but so 
far as concerns any further substantial increase in the 
speed attainable for submarine telegraphy under given 
conditions, it seems probable that if this is to be effected 
it will be by an entire revolution in the form of conductor, 
dielectric and completed cable, rather than the signalling 
apparatus. The latter has probably reached its limit of 
sensitiveness. Any further increased sensibility of the 
instruments is likely to be at the expense of steadiness, 
and would tend to bring them within the range of influ- 
ence of other surrounding forces. It is even now quite 
beyond that required or justified by the cable itself under 
present conditions. 








CaTALOGUE.—The Southgate Engineering Company, 
of New Southgate, have sent us a copy of their catalogue 
of machinery for the manufacture of projectiles of which 
they supply a complete line. 





Coat In Betcrum.—The production of coal in Belgium 
last year was 21,492,000 tons, as compared with 21,252,000 
tons in 1896, 20,458,000 tons in 1895, 20,535,000 tons in 
1894, 19,411,000 tons in 1893, and 19,583,000 tons in 1892. 
The imports of coal into Belgium last year were 2,017,000 
tons, as compared with 1,693,000 tons in 1896, 1,530,000 
tons in 1895, 1,337,000 tons in 1894, 1,289,000 tons in 1893, 
and 1,486,000 tons in 1892. The exports of coal from Bel- 
gium last year were 4,449,000 tons, as compared with 
4,650,000 tons in 1896, 4,661,000 tons in 1895, 4,540,000 
tons in 1894, 4,850,000 tons in 1893, and 4,539,000 tons in 
1892. The average cost of production last year was 7s. 5d. 
per ton, as compared with 7s. 2d. per ton in 1896, 7s. 2d. 
per ton in 1895, 7s. 1d. per ton in 1894, 7s. 2d. per ton in 
1893, and 7s. 8d. per ton in 1892. The average ed 
price last year was 8s. 2d. per ton, as compared wit 
7s. 7d. per ton in 1896, 7s, 6d. per ton in 1895, 7s. 5d. per 
ton in 1894, 7s. 5d. per ton in 1893, and 8s. 2d. per ton in 
1892. It will be seen that the profit was 9d. per ton last 
year, as compared with 5d. per ton in 1896, 4d. per ton in 
1895, 4d. per ton in 1894, 3d. per ton in 1893, and 6d. per 
ton in 1892, 





LAUNCHES AND TRIAL TRIPS. 


THE paddle steamer Princess of Wales, built and 
engined by Messrs. Laird Brothers, Birkenhead, under- 
went her official trials on the Clyde on Saturday, the 
8th inst., with very satisfactory results. The vessel, 
which has been built to the order of the South-Eastern 
Railway Company for their service between Folkestone 
and Boulogne, is 270 ft. by 32 ft. beam, and is fitted with 
compound diagonal engines of considerable power. The 
trial was eminently satisfactory in every way, a mean 
speed of 19.1 knots being obtained on six consecutive 
runs on the measured mile as follows: 


Miles. Time. Speed. Revolutions. 
1 46.3 


3.12 18.75 
2 3.6 19.36 47 
3 3.12 18.75 47 
4 3.6 19.36 47 
5 3.12 18.75 47.3 
6 3.6 19.36 47.3 


During the course of the construction Messrs. Laird 
Brothers have benefitted by the experience of Captain 
Boxer and Mr. Guy, the company’s representatives, and 
Mr. Kelson, who has acted as technical adviser. These 
gentlemen were present on board during the trial, and 
expressed their entire satisfaction with the results 
obtained, the speed being in excess of that contracted 
for, and there being an entire absence of vibration. 
The builders were represented by Messrs. J. M. Laird, 
Roy M. Laird, and Mr. Langtry. The machinery was in 
charge of Mr. R. Ratsey Bevis, Jun. ; there were also 
“ace Captain Dixon, representing the London, Chat- 
am, and Dover Railway Company. 





Messrs. A. and J. Inglis, Pointhouse, launched on the 
11th inst. a paddle-wheel steamer, named Princess May, for 
the Dumbarton and Balloch Joint Line Committee for pas- 
senger service on Loch Lomond. The vessel is a finely 
modelled light-draught steamer, with spacious saloons 
before and abaft machinery space on main deck, the 
saloon deck overhead affording a splendid promenade for 
passengers. 


The s.s. Saint Quentin, which has been built to the 
order of Messrs. Rankin, Gilmour, and Co., of Liverpool, 
by Messrs. C. S. Swan and Hunter, Limited, was 
taken to sea for her trial trip on Tuesday, the 11th 
inst., and attained a mean speed of 124 knots on the 
measured mile, which was considered highly satisfactory. 
The principal dimensions of the vessel are: Length 
between perpendiculars, 335 ft.; beam, 48 ft.; and depth, 
26 ft. 10in., and she will carry a deadweight cargo of 
5900 tons on a light draught of water. A special feature in 
the design of the vessel is her large measurement capacity, 
being able to load 7850 tons at 45 cubic feet per ton. 
The engines have been built by the Wallsend Slipway 
and Engineering Company, Limited, and have cylinders 
23} in., 384 in., and 66 in. in diameter with a stroke of 
45 in. 





Messrs. Ramage and Ferguson, Limited, Leith, launched 
on the 13th inst. a screw steamer named Sifka, of about 
1150 tons gross, built to the order of Messrs. G. T. 
Salvesen and Co., Grangemouth, for their general trade. 
The dimensions of this steamer are: 224 ft. by 33 ft. by 
17 ft. 3 in. moulded, with triple-expansion engines having 
cylinders 17 in., 27 in., and 44 in. in diameter by 30 in. 
stroke, steam being supplied from a large multitubular 
boiler working up to 160 lb. pressure. 


The trial trip of the s.s. Flandria, built by the Elsinore 
Iron Shipbuilding and Engineering Company, Elsinore, 
Denmark, to the order of the Steam Navigating Com- 
pany, Gotha, of Gothenburg, took place on the 14th inst. 
in the Sound, and was considered very satisfactory. The 
dimensions are 229 ft. 8 in. by 33 ft. by 15 ft. 4 in. depth 
of hold. The engines are of the triple-expansion type 
with surface-condenser. On the trial trip the engines 
indicated 756 horse-power, and the speed was 11 knots, 
with a coal consumption of 11 tons per 24 hours. 





The Fawn, to’ o-boat destroyer, built and engined 
by Palmers’ Ship uilding Company, Jarrow-on-Tyne, on 
the 14th inst. carried out her speed trial at Portsmouth. 
She is the seventh of the 30-knot destroyers furnished 
by this company, all of which have been successful at 
their trials. At the coal-consumption run she averaged 
a speed of 30.267 knots, with 6454 horse-power, and 396.4 
revolutions ; the coal consumption was the exceedingly 
low average of 2.24 lb. per unit of power per hour. At 
trial on the 14th inst. when the coal consumption was 
not a factor, she made a mean speed of 30.462 knots, 
with 402.9 revolutions and 6581 horse-power. She had 
to encounter a high wind and heavy sea, otherwise she 
would have made an additional quarter of a knot. Mr. 
Reed, the patentee of the boilers, was present at the trial. 





The Surly, torpedo-boat destroyer, which is the only 
English vessel fitted with Mr. J. Holden’s system of 
vermenne heat by means of oil fuel, had another trial at 

ortsmouth on the 14th inst., when Mr. J. A. Smith, 
Fleet Engineer, attended on behalf of the Admiralty. 
The object of the trial was to test the efficiency of the 
apparatus after experimental alterations, and it was found 
that by slightly reducing the firegrate, additional room 
was allowed for combustion and thus a considerable im- 
provement was effected. After running for two hours at 
a speed estimated at 16 knots, the trial had to be aban- 
doned owing to the splitting of one of the tubes in the 
foremost boiler. No one was hurt by the accident, and 
and it is hoped to run a full-power trial next week. 





The Elsinore Iron Shivbuilding and Engineering Com- 





pany, Elsinore, Denmark, launched, on the 15th inst., 
a cargo steamer Arna, built to the order of the United 
Steamship Company, of Copenhagen. The steamer 
is built of steel to the highest class at Bureau Veritas 
special survey, and her dimensions are 228 ft. 6 in. by 
33 ft. 9in. by 15 ft. 11in. depth of hold. The engines 
are of the triple-expansion type with surface-condensers 
indicating 800 horse-power. In the vacant berth the keel 
of a cargo steamer for Riga was laid down. 


Messrs. David and William Henderson and Co., of 
Partick, launched, on Saturday, the 15th inst., the first of 
three steamers being built for Messrs. Lamport and 
Holt’s South American Line, and specially constructed to 
carry live stock. This vessel, the Raphael, is 360 ft. long, 
50 ft. broad, and 30 ft. 6 in. deep. 





The screw steamer Limari, which Messrs. John Reid 
and Co., Limited, Whiteinch, have built for the Com. 
pania Sud Americana de Vapores, Valparaiso, has com- 
pleted her trials in the Firth of Clyde. The vessel, which 
is almost a duplicate of the Palena, launched lately from 
the same yard, is intended for mail, passenger, and cargo 
service on the west coast of South America. She is 365 ft. 
long, built of steel to Lloyd’s, highest class, and fitted 
with a cellular double bottom for water ballast. Her two 
upper decks are almost exclusively devoted to the accom- 
modation of passengers. On the shade deck are dining- 
saloon and ‘‘social hall,” and on the promenade deck 
below are the state-rooms for passengers and officers and 
the mail and specie rooms. On the main deck are stalls 
for the accommodation of cattle. The machinery, which 
has been constructed by Messrs. Dunsmuir and Jackson, 
Govan, sof the triple-expansion type, with cylinders 28 in., 
45 in., and 74 in. in diameter, and a stroke of 54in. The 
Limari, which is the thirteenth vessel of this class alone 
which Messrs. Reid have built for the same owners, 
attained a speed of 15 knots. 


The Avon, torpedo-boat destroyer, has successfully 
completed her three hours’ coal consumption. The officia 
record gave the following results: Draught of water for- 
ward 5 ft. 2? in., aft 8 ft. 3} in. ; speed of ship, mean for 
three hours, 30.251 knots; steam pressure in boilers, 
220 lb. per square inch ; air pressure in stokeholds, 3.62 in.; 
vacuum in ‘condensers, 22.8 starboard, 23.2 port ; revolu- 
tions per minute, 387.2 starboard, 378.7 port ; mean indi- 
cated horse-power, 2954 starboard, 3032 port—total 5986, 
The Avon was built by Messrs. Vickers, Sons, and Co., 
Barrow-in- Furness. 


Messrs. Wm. Simons and Co., Limited, Renfrew, 
launched on the 14th inst. the second of two powerful 
steam “4, barges which they have constructed for the 
Thames Conservancy under the direction of Mr. George 
Eldridge, of London. The dimensions are as follow: 
Length, 190ft.; breadth, 39 ft.; depth, 15 ft. 3 in.; and 
the barge has a hopper capacity to carry about 1000 tons 
of dredgings. The vessel is propelled by one set of 
triple-expansion engines and two return tubular boilers of 
about 1200 indicated horse-power. The working pressure 
is 160 lb. Special appliances are provided to work the 
hopper doors by steam power from independent engines, 
placed at the forward end of the hopper. The vessel 
was launched complete with steam up ready for work. 


The Sylvia, torpedo-boat destroyer, which was built 
and engined by Messrs. Doxford and Son, Sunderland, 
has comple Ker coal consumption and speed trials. 
At the former trial the consumption was 24 lb. per unit 
of power per hour, which gave her a 0 mg of 29? knots. 
At the — trials the mean speed of six runs over the 
measured mile was 30.194 knots, with 6600 horse-power, 
while the mean speed of the three hours was, with 383 
revolutions and 6500 horse-power, 30,0077. 

















Lean’s Roya Navy List.—This comprehensive and 
complete navy list is now largely in favour because of 
the many facts contained in it and not found in other 
similar a and as a rule its information 
is brought well up to date; but there are several slips 
which may confuse. ‘‘Abourkir,” on page 144A and 
145 should be ‘‘Aboukir,” the name of one of the two 
armoured cruisers building at Fairfield. Again, the list of 
ships in course of building or ordered to be built excludes 
vessels already launched. This should have been stated, 
for, as a rule, a ship is now only one-third or at most 
one-half built when she is floated. The Mutine and 
Rinaldo, to be built by Laird, of Birkenhead, are not 
first-class cruisers, but small sheathed gunboats of the 
Condor class. The particulars of these and other ships 
might easily have been given, as they are published long 
since in the Navy Estimates. In the list of ships of the 
Navy there is nothing to show that such vessels as the 
Canopus, Goliath, Ocean, and other half-finished ships 
at the dockyards are not ready for commission. ‘‘ Messrs. 
J. and G. Thomson” is given more than once, instead of 
the Clydebank Engineering and Shipbuilding Company, 
Limited, and as on 144a the names follow each other, 
the inference is that they are separate concerns. a 
**J. Whitworth and Co.” is now changed to Sir W. G. 
Armstrong, Whitworth, and Co. In the list of abbreva- 
tions we have “F.R.S.N.A.—Royal Society of Naval 
Architects.” That is meant, no doubt, for the Institution 
of Naval Architects, which may be royal in everything 
but in name, and it has no “fellows.” Again, it should be 
M. Inst. C.E., not M.I.C.E.. and “‘I” should be added 
to ‘‘M.K.Q.C.P.,” as the King’s and Queen’s College of 
Physicians is in Ireland. On page 27 the Director of 
Dockyards is omitted from the list of heads of — 
ments. The mention of these ag we hope, will be 
accepted as an indication, not only of the importance we 
attach to the work, but of its utility. 
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AGRICULTURAL APPLIANCES. 


23,606. B. P. Nubar, Cairo, Egypt. Machines for 
Ploughing and Cultivating Land [3 a. ] October 13, 
1897.—This invention relates to a rotary plough which differs 
essentially from ordinary Powe, inasmuch as, instead of forming 
a furrow by cutting and breaking up the soil by means of a 
ploughshare, it acts in the manner of a rotary auger, borer, or 
drilling tool. The ploughing tool proper is mounted upon an 
auto-motor carriage, and receives a forward thrust by the move- 
ment of the vehicle, combined with a rotary movement in such 
manner that the tool disintegrates and triturates the soil to a 
width and depth equal in itsdiameter. By placing several of these 
tools parallel to each other in the same horizontal plane, a breadth 
of ool equal in width to the distance between the two outside 
tools can be taken up atatime. Fig. 2 shows various forms of 
ploughing tools, which may vary in form and dimensions. The 
auto-motor carriage is constituted of a frame @ mounted on 
wheels b and carrying any suitable engine c operated by steam, 
oil, gasoline, electric, or other power, the power of the engine 
being applied to drive wheels 6, preferably the front pair, by 
means of toothed chain or other gearing, and also the ploughing 
tools d, whatever may be the position of the latter. Underneath 
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the carriage @ at the front or rear, as the case may be, are 
mounted cutter shafts e arranged parallel to each other side by 
side, the shafts extending in the direction of motion of the 
plough. Upon the front or upon the rear ends of the shafts are 
mounted the rotary tools d by which the soil is penetrated, scari- 
fied, and pulverised. The shafts e are generally horizontal or 
slightly inclined downwards towards the tools, so as to permit in 
the latter case of the gearing being above the ground level, the 
said shafts acting in the manner of a drilling machine by the for- 
ward thrust of the cutters. This rotary plough may be used as a 
harrow or clod crusher, &c., by raising the cutters and turning 
the frame k through an arc of 90 deg , so that the shafts are ver- 
tical, as shown in dot-and-dash lines at the right-hand end of 
a 1, the cutters when thus a to a horizontal position 
pulverising the previously ploughed land when drawn along. The 
plough may also be employed in this position for cutting draining 
trenches by fixing the shaft of the cutter in a vertical position 
and giving it a length corresponding to the depth of trench or by 
superposing several cutters. In this case a bucket or scoop 
elevator may be applied at the rear of the machine to remove the 
soil. (Accepted August 24, 1898.) 


ELECTRICAL APPARATUS. 


24,522, P. Dawson, London. Overhead Lines of 
Electric Tramways or Railways. [4 Figs.] October 22, 
1897.—This invention relates to improvements in the overhead 
lines of electric tramways and railways in which trolleys are em- 
ployed for conveying the electric current from the line wire or 
conductor to the motor or the tramcar or other vehicle, and the 
invention has for its object to provide a frog in which there are 
no moving parts, the line wire leading to the proper branch 











district being selected at the points by the wheel of the trolley 
itself. According to this invention the frog plate A is formed 
With a guide or track which branches off into even and uneven 


gauged lines, the even gauge leading to one district and the 
uneven gauge to another district. 
district, ‘a trolley 
gauge, 
district 


For a vehicle going to one 
wheel is provided with a corresponding even 
and for a vehicle which is to branch off to the other 
the trolley wheel is provided with a corresponding uneven 


gauge. _ The even gauge on the frog is formed with a guide or 
track situated centrally between side grooves, while the uneven 
gauge which is made to branch off from this is formed with the 
ruide or track situated on one side or the other out of the centre 
ine between its side grooves. The trolley wheel B for passing 
over the even gauge has a central groove with side flanges so as 
to take into the even-gauged line and on to one branch 
track, while the trolley wheel B! for the uneven-gauged line has 
its groove situated out of the centre line on one side or the 
other, so that when such trolley wheel passes on to the frog it 
will be guided by its groove on to the uneven gauge and so 

on to the other branch track. By these means only the trolley 
wheels B of symmetric form will (as shown in Fig. 3), engage 
with both its flanges b with two of the plate grooves a (one on 
either side of the ribs Al) and consequently only those wheels 
will be guided on to the continuation of the main line of trolle 
wire, and only the trolley wheels B! of unsymmetric form will 
engage with the groove a? (as shown in Fig. 4), and be directed 
thereby on to the branch A?, (Accepted August 31, 1898.) 


25,212. J. Imray, London. (La Société Industrielle des 
Telephones, Paris.) Grapples for Sub e Cables. 
[10 Figs.] October 30, 1897.—This invention relates to grapples 
for seizing submarine cables and for cutting them when desired, 
so constructed as to insure the drag of the grappling hooks along 
the bottom without the possibility of the hook lying on its side 
and so passing over the cable. Its rod A, which may be hollow, 
terminates in two spreading arms B, so that the whole has the 
form of an inverted Y. Near the junction of the three branches 
are two brackets carrying removable teeth D of various lengths 
suited to the character of the bottom. These teeth may be fixed 
by screwing, keying, or otherwise, or when it is not desired to 
change them, they may be integral with the brackets. The only 

ition which the grapple can take owing to its limbs B is that 
in which they lie on the bottom, so that the one or the other of 








the teeth D must encounter the cable. For the purpose of cut- 
ting the cable there are provided at the junction of each bracket 
with the stem, a pair of shear blades / shown separately in Figs. 3 
and 4. These blades are usually prevented from coming into 
action by cross fence bars H against which the cable bears. When 
the strain exceeds that which the bar H can withstand it breaks 
and allows the cable to engage itself between the shear blades. 
When on raising the grapple the fence bar H is found to be broken, 
it shows that the strain resulted from a cable being caught and 
not from encounter with rock or other obstructions. The shear 
blades are fixed in recesses, and inclines S serve to guide the cable 
into the gap of the blades. When no cutting is required, the 
blades Z are removed and pieces forming a rounded gab are sub- 
stituted, or the grapple is made simply of the forms shown in 
Figs. 5and 6. (Accepted August 24, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


22,518. G.R. Hislop. Paisley, Renfrew. Gas Pro- 
ducers. [7 Figs.) October 1, 1897.—The gas producer A is 
formed with a central solid hearth B of reduced width, and the 
bottom is formed by combining with this reduced hearth a series 
of bars or plates C resting on bearing brackets D rising at an 
angle so as to form inclined gratings on either side of the solid 
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hearth B extending upwards to join the brickwork sides Al of the 
producer. The bars C may be laid horizontally or vertically, and 
are provided with slits at c or equivalent means for the passage 
of air and steam to the fuel in the producer, brick lining being 
dispensed with. The rising sides may be straight or more or leas 
curved inwards to give rigidity to the bearing brackets D and 
provide a larger area beneath for ash and water-pan chambers E 
which are constructed under an angled base of the producer, and 





airtight doors, which are connected with a blowing device by the 
pipes G, terminating in adjustable grips for supplying and con- 
trolling the amount of air and steam that may be necessary. The 
bars forming the inclined gratings on each side of the hearth are 
Ss divided into two (or more) lengths, and are secured in 

rackets. The inclined gratings C extend from the hearth B to 
within some distance of the vertical brick sides A! of the producer 
A so asto admit air and steam into the body of the fuel within 
the producer ; but in proximity to the brick walls they are re- 
placed by solid plates or checked bars C!, which prevent the flow 
of air up the sides of the brickwork and out with the body of fuel. 
A water pipe J extends along the under side of each of the inclined 
gratings, from which water drips into the chambers E. (Accepted 
August 24, 1898.) 


GUNS AND EXPLOSIVES. 


27,548. D. M.B. H. Cochrane, Earl of Dundonald, 
London. Ammunition Holders for Machine Gun 
Cc. es. (2 Figs.) November 23, 1897.—This invention re- 
lates to an arrangement for readily supplying ammunition to ma- 
chine guns, this ammunition consisting of cartrid secured on 
a belt which by the action of the gun is caused to travel over part 
of the gun presenting successive cartridges to the loading me- 
chanism. The vertical axis a around which the gun can be turned 
in any direction is fixed in a pedestal b, which, in order to give 
stiffness combined with lightness, is preferably made hollow as 
shown. Round this estal, as an axis, a polygonal or star- 
shaped sleeve c is fitted to revolve, its base preferably running on 
balls arranged in a race at the angle of the flange of the pedestal 
b. Each of the oblique sides of the sleeve c has in its upper part 
a dovetail notch iuto which fits a dovetail projection from the 


Fig.1 
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back of an ammunition box d. Each of these boxes has a lid 
hinged to its outer side. The lower part cf the gun mounting is 
— with a bolt g and the top of the sleeve c has as many 
oles to receive the bolt as there are sides to receive the ammuni- 
tion boxes d. When one of these boxes is supplying the gun the 
bolt g is inserted into the corresponding hole, then on turning the 
un in any direction the sleeve and ammunition box turn with it. 
hen the box is emptied the bolt g is withdrawn, the sleeve c is 
turned partly round so as to bring another box containing ammu- 
nition into position and the bolt g is inserted into the correspond- 
ing hole. This operation is repeated until all the boxes are 
—— An empty box can at any time be removed by lifting it 
sufficiently to clear its dovetail projection out of the notch of c 
anda fresh box containing ammunition can be put in its place. 
(Accepted August 31, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


23,796. H. Hamelle, Paris. Lubricating Appa- 
ratus. [6 Figs.) October 15, 1897.—This invention relates to 
apparatus for paces: with oil whereby one or more tubes, as 
desired, for conducting the oil to the surfaces to be lubricated can 
be fed with oil without loss, The pumping apparatus comprises 
a closed reservoir R containing the lubricant and two pumps P, 
which are operated bya lever L, which is actuated in any suitable 
manner. This lever Lis keyed upon a spindle carrying arms con- 
nected by links to the pistons of the pumps P. The lubricant 
forced out from the two pumys passes through nozzles @ to the 
common neck, which conducts it to the distributor A, The lubri- 
cant contained in the pumping —— is heated by means of a 
steam coil, or the apparatus could be arranged with a double 
bottom. The lubricant forced out by the pumps passes to the 
drop apparatus A through a neck, and then, through the small 

















passages ¢, the openings of which into the drop-tubes g are 
adjusted by cones fitted to screws. The lubricant escapes drop 
by drop through the drop-tubes into the glass tubes K, which are 
filled with water and provided with necks adapted to place them 
in connection with the surfaces to be lubricated. The collecting 
distributor is provided with a valve comprising a ball A plugging 
the orifice of the collector under the action of a spring, the ten- 
sion of which is adjusted in advance for a given pressure. en 
this pressure is exceeded from any cause, for instance, by the 
closure of one or more of the drop-tubes, the valve h opens 
allows the excess of oil to return to the reservoir R through the 
tube Z until the pressure again becomes normal, this o ion 
proceeding without interfering with the feeding of the — 
tubes which have remained open. The collecting distributor 
provided with a tube in which steam is caused to circulate 
for heating the lubricator. (Accepted August 24, 1898.) 


MINING, METALLURGY, AND METAL 
WORKING. 


R. B. Thomas, Sueeio. Monmouth, and 
H. 8S. Thomas, 5 ag loucester. Treatment 
of Iron or Steel Plates, &c. [5 Figs.) October 16, 1897. 


—This invention has reference to the first or black pickling of 








into and through which air and steam are supplied to the pro- 
ducer. For this latter purpos2 the chambers E are closed in hy 


iron or steel plates or shcets whether to be after yards coated with 
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tin, terne metal, lead or other coating metal or alloy or otherwise 
coated or to be used uncoated : that is, to that stage of the treat- 
ment of manufacture of black plates at which the plates imme- 
diately after rolling and opening out are pickled and washed. 
According to this invention the black plates are pickled and 
swilled by passing them continuously one by one, first through 
the pickling bath and afterwards through the water or swilling 
bath ; or the pickling and swilling of the black plates are made 
separate processes instead of a continuous process ; that is, the 
black plates are one by one passed separately through the pick- 
ling and swilling baths. The apparatus shown in Figs 1 and 2 
consists essentially of a pickling or acid bath a in which rotates 
a series of wheels b, having upon their peripheries studs or carriers 
b2, by which the black plates or sheets are carried singly, that is, 
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one by one. through the pickling bath a. The series of rotating 
carriers b, b2 are mounted upon a common shaft which may be 
driven by gearing or by bands and pulleys. The pickled plates 
are received by rolls c, being guided thereto by guides d, by which 
rolls c, and further guides a2, the pickled plates are carried to 
rolls e, in a swilling bath or water“ bosh” f. It is preferable to 
heat the pickle or acid in the bath a and swilling water in the 
“ bosh ” } by burning fuel in the fireplaces g, h or by passing 
steam or hot water into the bathsaand f/f. In Fig. 3 the rotating 
carriers and rolls in the pickling or acid bath a and water bosh f 
are replaced by an endless travelling band / with fingers of a 
straight or bent form as illustrated, the plates travelling between 
the parallel guides s, s. (Accepted August 31, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


23,614, C. E. Crompton and E. Crompton, Liver- 

ool, and J. T. Cochran, Hoylake, Chester. Con- 

ensing Apparatus for Steam Launches, Steam- 
ships, Be (3 Figs.] October 13, 1897.—This invention has 
for its object to provide an efficient means of condensing and 
obtaining a fresh-water feed for the boiler in a simple and econo- 
mical manner. To this end the invention consists essentially in 
forming the condenser of a series of pipes arranged alongside of 
or within each other within the vessel, with one or more of the 
pipes open to the water at both ends of the vessel in such a way 
that a continual stream of water passes through the pipe or pipes 
when the vessel is in motion, whilst the remaining pipe or pipes 
are adapted by suitable connections to receive the exhaust steam 
from the engine cylinder and to discharge the condensed water to 
the hot well. In carrying the invention into effect, it is preferred 
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to arrange a straight pipe leading through the stem or forward 
part of the vessel to the stern thereof, such pipe having its ends 
thereon open to the water at both ends of the vessel, so that when 
the boat is in motion a continual stream of water will pass through 
the said pipe. Surrounding this pipe is a second pipe to receive 
the exhaust steam from the cylinder of the engine, which steam 
is condensed by coming in contact with the cold-water pipe afore- 
mentioned as it is driven along in the space between the two 
pipes to the forward end of the boat, from whence the condensed 
water is returned along a third pipe and through the non-return 
valve to the hot well, to be drawn into the boiler in the ordinary 
manner. When the steamer is in motion, the water rushes 
through the pipe A (opening out at the bow of the boat under the 
water I'ne) and the pipe F with sufficient force to — it coo} 
and to condense the steam in the surrounding pipe E, which sur- 
ronnding pipe can extend as far along the pipe E as ‘s necessary, 





The exhaust steam from the engine passing along the pipe C 
enters the pipe E, and is there condensed. As fresh steam enters 
the condensed water is forced up into the hot well K, and is pre- 
vented from flowing back by means of the non-return valve M. 
When the engine is not in use, and when the boat is backing, 
towing, or even stationary, the steam jet in the pipe F keeps up 
the circulation. (Accepted August 24, 1898.) 


TEXTILE MACHINERY. 


18,301. S. Lebe, Cleckheaton, Yorks. Method of 
and Means for Feeding the Fibre or Lap from one 
e or Scribbler to the next. [3 Figs.) 

August 6, 1897.—This invention relates to improvements in the 
method of and means employed for transferring the fibre or lap 
from one carding engine or scribbler to the next machine in such 
a manner that the lap or fibre is laid and fed on to the ordinary 
feed apron continuously, and with the fibre laid lengthwise 
instead of across the apron, as heretofore. By these improve- 
ments the labour of piecing together the successive laps is ob- 
viated, and a better and more even yarn is produced at less cost. 
According to this invention, a feed apron is employed as usual, 
and also a creeper, which, instead of working across the width of 
the apron, as ordinary, works or travels to and fro the length of the 
apron of the succeeding machine. In allcases the object of the in- 
vention is attained by laying the fibre lengthwise on the apron, so 
that the fibres are presented endwise to the feed rollers of the suc- 
ceeding machine. At A is a doffer and stripper B, the fibre being 












































received on the creeper C, thence passing over the train of rollers 
D- to the lattice E, thence through ordinary feed rollers at F to 
the carding engine. The train of rollers D! are carried at their 
ends by a swing lever pivoted at its lower end to the carriage G, 
which slides on supporting rails the axis, being the hinge on which 
the train of rollers swing. The carriage G is driven by means of 
achain. At Lare four tilting rollers mounted on a swing lever 
pivoted to the carriage G, and connected to the chain by means of 
astud. The two endrollers are the pressure rollers for laying the 
lap on the lattice E, whilst the two centre rollers (one of the 
series alternately as the lever tilts by the chain passing round the 
pulleys) act as guide rollers for the lap on its passage from the 
rollers D1 to the lattice E. The gear wheels for communicating 
the requisite motion from the driven wheel to the chain are shown 
by thick dotted lines, and the driven wheel may be driven from 
any convenient going part of the machine. The waved line P 
indicates the course of transit of the fibre, the frictional contact 
of which drives the rollers D1 and the presser roller D3 and the 
rollers L. (Accepted August 10, 1898.) 


23,691. J. Thomson, Jun., Pawtucket, and S. 
Scholfield, Providence, R.1.,U.S.A. Ro Cleaners 
for the Drawing Rolls of Cotton Machinery. [4 Figs.] 
October 14, 1897.—A represents the leather-covered rolls, having 
their — surfaces arranged in the same horizontal plane, B the 
lower fluted rolls, and C the cover for the rolls, usually pivoted 
to the frame of the machine by means of ears. The cleaning disc 
D is provided with a turning axis E, preferably screwed into the 
disc, so as to be removable therefrom, and provided with a head 
which rests against the top of the cover whenever the said cover 
is raised from the rolls, the said turning axis E being loosely held 
in the bearing perforation in the top of the cover and in the bear- 
ing perforation in the bracket F, the latter bearing perforation 
being so set relatively to the former bearing perforation that the 
turning axis E will be thrown slightly out of a vertical position, 
and the plane of the face of the disc D will be slightly inclined to 
the plane of the top of the rolls A. When the cover C is raised the 
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disc D will be supported by means of the head which then bears 
upon the top of the cover, and when the cover is brought down 
to cover the drawing rolls the lower edge of the face of the in- 
clined disc D will come in contact with one or more of the rolls A, 
thus causing the rotation of the disc in the same direction as that 
of the engaged surface of the rolls. The opposite edge of the face 
of the disc will be slightly elevated from the rolls, so that the rota- 
tion of the rolls in a direction opposite to that of the movement of 
the digc at the side will not interfere with the free rotation of the 
disc caused by the frictional contact of the lower edge of the face 
at the opposite side of the axis of the disc D with the upper sur- 
face of one or more of the rolls A. By this means the wear of the 
cloth surface of the disc D by frictional contact with the oppo- 
sitely moving eurface of the rolls A at the side will be prevented, 
and as the disc D revolves the waste will be collected in a felted 
sheet upon the surface of the disc. This accumulation of waste 





will serve as a means for clearing the constantly accumulating 


waste from the surface of the rolls under the elevated portion of 
the disc. (Accepted August 17, 1898.) 


MISCELLANEOUS. 


13,618. S.S. Bromhead, London. (Moller and Pfeifer, 
Berlin.) Apparatus for Drying. [1 .] June 18, 1898. 
—The drawing shows an arrangement in which two drying 
chambers or drums a andr are used. In the first of these cham. 
bers, a, and the adjoining spaces e, 7, 1, and k, which are all air. 
tight, the evaporation of the water contained in the material to 
be dried takes place. This is effected in the following manner 
The walls of this chamber are surrounded by the heated gases 
of the furnace p and fire chamber n. To obtain a more rapid 
evaporation, the steam is drawn from the material in the 
chamber a and the space e by the exhauster h, and the greater 
‘on thereof is forced into the heating tubes ¢ where it is highly 

eated. The steam then comes through a tube k back into the 
chamber a where it _— over the surface of the material to be 
dried. The steam loses the heat required in the heater i jp 
vaporising the moisture contained in the material, and reaches ¢ 
almost saturated. In order that the material should not come in 
contact with highly-heated metal surfaces and to avoid the sur. 





faces from ever being too highly heated, the flues of the fire 
chamber 2 first envelope the steam heater 7 and afterwards the 
actual drying chamber a. In this way the heat of the furnace is 
used to best advantage. The tube m only leads so much pure 
steam to the condensing-box 81 of a second drying chamber r as 
is obtainable in the chamber a. The condensing-box 8! being 
surrounded by fresh air, the greater part of the steam condenses 
in same, the balance escaping through the exhaust pipe t, the 
condensed water escaping through v. The introduction and re- 
moval of the material to be dried occurs in circumstances exclud- 
ing all air. The material enters at the funnel d, passes through 
hopper b and the worm or conveyor ¢, and is removed by means 
of asliding door and the hopper. The rotary chamber has to be 
rendered steam-tight from the adjoining fixed parts. The second 
drying chamber r is disposed in such a way that the materials 
partially dried in a@ fall through the funnel g and are then com- 
pletely dried by acurrent of warm air from the rotary blower w. 
(Accepted August 24, 1898.) 


21,682. E. Rowlands, Bradford, Yorks. Drying 
Machines. [6 Figs.) September 22, 1897.—This invention re- 
lates to improvements in that class of drying machines in which 
the material is dried whilst passing through an inclined rotary 
drying cylinder or chamber, which cylinder or chamber is heated 
externally and the heated air is drawn through it. A cast iron or 
other collar H is fixed on each end of the drying cylinder. These 
collars rest upon anti-friction rollers K upon which the cylinder 
rotates and to keep the heat from them as much as possible rings 
fitting the collars are built into the walls of the heating chamber. 
At the lower end two of such rirgs are employed one on each side 
of the antifriction rollers, and at the upper end one of such rings 
fitting the upper collar is located below the antifriction rollers 
and the a end of the collar fits the circular opening into the 
fan chamber, and for this purpose is preferably reduced. The 
driving-wheel is mounted close to this reduced part and below 
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the antifriction rollers a projecticg shoulder is formed to bear 
against the ring fixed in the walls of the heating chamber and cou- 
fine the cylinder longitudinally. The lower collar is made cylin- 
drical or of such a form that it can move laterally in the lower 
rings to allow of expansion and contraction of the cylinder. In 
order to admit a portion of the heated gases directly into the in- 
terior of the drying cylinder to act upon the material to be dried 
at the initial stage, an annular or circumferential opening F? is 
formed in the cylinder a suitable distance from the top. This an- 
nular opening is formed by making the portion of the cylinder 
immediately above it of sufficiently less diameter than the portion 
immediately below, and fixing the upper portion a suitable dis- 
tance into the lower portion by mears of radial rivets having 
spacing collars to keep the upper portion and lower portion con- 
centric. Two or more of such openings may be used. (4 cecepted 
August 31, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in a 
United States of America from 1847 to the mt time, = 
reports of trials of patent law cases in the United States, may 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 
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MICROSCOPIC STRUCTURE OF GOLD 
AND GOLD ALLOYS. 


By Tomas ANDREWS, F.R.S., M. Inst. C.E., 
F.C.S., Metallurgical and Chemical Laboratory, 
Wortley, near Sheffield. 

(Continued from page 412.) 
Part II. 
Micro-Crystalline Structure and Micro-Seyregation 
of Gold Alloys.—An investigation was afterwards 
commenced on the following typical gold alloys, 


y1Z. : 

: Gold-Bismuth Alloy, made from pure gold, 99.80 
rcent. ; of pure bismuth, 0.20 per cent. 
Gold-Lead Alloy, containing pure gold, 99.80 per 

cent., with 0.20 per cent. of pure lead. 

Gold-Silicon Alloy, composed of 99.80 per cent. 
pure gold alloyed with 0.20 per cent. of pure 
silicon. 

Gold-Tellurium Alloy, consisting of 99.80 per 
cent. of pure gold with 0.20 per cent. of pure 
tellurium. 

Gold-Potassium Alloy, composed of 99.90 per 
cent. of pure gold alloyed with 0.10 per cent. 
pure potassium. 

Gold-Bismuth Alloy.—The pure gold was melted 
in an ordinary wind furnace in a small graphite 
crucible enclosed in a larger one, see Fig. 1, page 





Fic. 6. Micro-crystalline structure. Gold-bismuth alloy. 
Magnified 100 diameters. 





Fic. 9. Micro-crystalline structure. Gold-tellurium alloy. 
Magnified 100 diameters. 


411 ante. The pure bismuth was added, in the pro- 
portion mentioned above, to the gold when molten, 
and the mass was allowed to cool slowly in the 
crucible. From the resulting alloy a micro-section 
was cut, $.in. in diameter by zy in. thick, and pre- 
te polished, and etched, as previously described. 

he microscopic examination showed that the gold- 
bismuth alloy was not homogeneously dispersed 
throughout the mass, but that distinct local micro- 
Segregation of the alloy had occurred. 

_The gold-bismuth alloy had liquated and locally 
disposed itself during the cooling of the mass along 
the lines of the intercrystalline junctions of the 
large primary crystals or particles of the gold in an 
irregular manner :; the normal crystallisation of the 
gold having been in many places prevented and 
distorted, the mass having broken up into large 
irregular-shaped primary particles, the large primary 
Particles or crude crystals of gold being each sur- 
comer by a sectional meshwork of the gold- 

ismuth alloy. This will be observed on reference 
to the micrograph, Fig. 6. 


The result of this micro-segregation is that 
metallic cohesion of the primary crystals of the 
gold is prevented, and consequently the physical 
properties of the metallic mass as a whole are 
altered. Thus, while pure gold possesses a good 
tensile strength, being also most ductile and pliant, 
it is well known that gold alloyed with only 0.20 
per cent. of bismuth is exceedingly brittle, and of 
low tensile strength, and that this gold-bismuth 
alloy will break with the least concussion or strain. 
It has been assumed that this effect was due to an 
allotropic modification of the gold occurring in the 
presence of traces of bismuth. Professor Arnold’s 
and Mr. Jefferson’s microscopic observations, and 
my own, have now, however, shown that the brittle- 
ness is simply due to the mechanical effect produced 
by the micro-segregation or disposition of the gold- 
bismuth alloy between and amongst the primary 
particles of the gold. This may be confirmed by 
isolating from the gold-bismuth alloy any single 
particle of the pure gold ; the latter will then be 
found capable of being beaten out, and to possess 
all-the normal properties of the pure metal, whereas 
the gold when alloyed with bismuth is, as a mass, 
very brittle. 

Gold-Silicon Alloy.—This alloy was prepared 
from the pure gold, cut from the large bar, in a 
similar manner to the gold-bismuth alloy. The whole 











being melted in the apparatus, Fig. 1, the alloying 





Fie. 7. Micro-crystalline structure. Gold-silicon alloy. 
Magnified 100 diameters. 





Fic. 10. Micro-crystalline structure. Gold-potassium alloy. 
Magnified 50 diameters. 


element, pure silicon, was added in the proportion 
of: pure gold, 99.80 per cent.; pure silicon, 0.20 
per cent., and the molten mass was allowed to cool 
slowly. A micro-section was prepared from the 
metallic mass of the same size, and etched in the 
same manner as previously described, and the 
results of the microscopical examination are given 
in Table II., page 542, and in Fig. 7. 

. It will be observed that the gold-silicon alloy had 
on cooling distinctly liquated, and generally segre- 
gated microscopically along the intercrystalline 
spaces between the primary crystals or primary par- 
ticles of the gold, the contour, delineated in the 
micrograph, Fig. 7, indicating that. this method of 
local micro-segregations mostly obtained. 

Gold-Lead Alloy.—The alloy was made in the 
proportion of 99.80 per cent. of pure gold from 
the large bar, and 0.20 per cent. of pure lead, the 
whole being melted in the apparatus, Fig. 1: after 
melting, the mass was allowed to slowly cool. — 

For the microscopical examination a micro- 
section, $ in. in diameter and jj, in. thick, was cut 





from the mass, polished and etched as already de- 
scribed; the result of the observations is recorded 
in Table II., and in Fig. 8. The gold-lead alluy 
was found in distinct micro-segregations generally 
located in the intercrystalline spaces of the primary 
particles or crystals of the pure gold. e pure 
gold crystals mostly appeared to maintain their 
characteristic geometrical symmetry, as will be seen 
on a reference to Fig. 8. It was observed that the 
primary crystals of the pure gold forming the mass 
were of larger size than those found in the gold- 
silicon alloy. 

Gold-Tellurium Alloy.— The preparation and 
microscopical examination of this alloy was con- 
ducted as in the case of the other alloys, the pure 
gold being alloyed with 0.20 per cent. of pure tel- 
lurium. 

The gold-tellurium alloy was found to have micro- 
segregated and behaved similarly, as regards loca- 
tion and general crystallisation, to the other alloys. 
The primary particles of pure gold had isolated. 
themselves and crystallised as pure gold, apart from 
the surrounding meshwork of the gold-tellurium 
alloy. 

The general structure will be seen on reference 
to Table II., and to the micrograph, Fig. 9. 

Gold-Potassiwm Alloy.—An alloy of pure gold and 
pure potassium was prepared in a similar manner 





to the other alloys, but this alloy did not contain 





Fie. 8. Micro-crystalline structure. Gold-lead alloy. Magnified 
100 di . 


00 diameters. 


more than about 0.10 per cent. of potassium. The 
result of the microscopical examination showed the 
general structure to be similar to that of the other 
alloys, the gold potassium alloy having segregated 
along the intercrystalline spaces of the gold in an 
almost identical manner. 

The general character of the micro-physical 
structure, as seen in section, was similar to that 
of the gold-bismuth alloy, and it is illustrated in 
Fig. 10. 

General Conclusions.—In the etched samples of 
these gold alloys, the membranous meshwork 
composed of the gold alloy (surrounding and inter- 
spersed amongst the primary crystals or particles 
of the pure gold), being the more easily soluble in 
the etching liquor, had been dissolved away, leav- 
ing cavernous depressions or valleys around the 
primary gold particles. 

At the bottom of many of the depressions the 
thin vein of gold alloy, as yet unattacked, could be 
seen. This action was simply due to extensive 
local galvanic action between the crystals or par- 
ticles of the pure gold, which answered to the 
negative or carbon element of a galvanic couple, 
and the gold alloy which, acting as the positive or 
zinc element of a couple, was the sooner dissolved. 

A few words may, perhaps, be here apposite in 
relation to the probable cause of the somewhat 
irregular manner in which separate crystals of 
metals are attacked in acids during the etching or 
corrosive process, even in the case of pure metals 
freed as far as practicable from all impurity. 
With steels or other alloy metals, composed of one 
or more varying constituents, it is easy to conceive 
that local galvanic action, consequent on local dif- 
ferences of composition, is the primary factor pro- 
moting solution ; but with pure metals, such as 
pure gold, pure iron, or other pure metals the case 
is different, 

In these instances the reason why one ultimate 
crystal is attacked more than another, appears to 
be referable to the influence of stress in promoting 





galvanic action between the stressed and unstressed 
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TABLE II.—Micro-Crystauuing StRucTURE AND Micro-SEGREGATION OF GoLp ALLoys. 
Dimensions in Parts of an Inch. 





GoLpD-BismcTu ALLOY. | Goup-Leap ALLOY. 
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0.0181 0.0131 | 0.00045 | 0.0217 0.0113 | 0.00045 
0 0067 0.00: 0.00045 | 0.0135 | 0.0077 0.0013 
0.0090 0.0158 | 0.00015 | 0.0135 | 0.0113 0.0009 
0.0316 0.02410 | 0.00045 | 0.0054 | 0.0045 0.00045 
0.0113 0.0103 0.00045 0.0090 | 0.0068 0.00045 
0.0090 0.0081 0.00045 0.0099 | 90.C0v0 0.0009 
0.0270 6.0204 0.00045 0.0199 | 0.0144 0.00067 
0.0067 0.0045 | 0.00045 | 0.0316 | 0.0113 0.0009 
0.0181 0.0135 | 0.00067 | 0.0099 | 0.0063 0.4009 
0.0045 0.0045 | 0.00067 | 0.0068 | 0.0068 0.0009 
Average 0.0142) 0.0120 | 0.00049 | 0.0140 t 0.0079 0.00078 
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portions of even the same metal (see paper on 
‘* Effect of Stress on the Corrosion of Metals,” by 
Mr. Thomas Andrews, Min. Proc. Inst. C.E., 
vol. cxviii., session 1893, Part IV.). 

Thus, in pure gold or pure iron, each ultimate 
crystal is in a condition of variable stress, conse- 
quent on the action of unequal contractile or other 
forces, during the cooling and solidification of the 
mass, inducing conditions of internal strain in the 
individual crystals. Hence local galvanic action 
occurs during the etching in acid, or other similar 
corrosive process, which renders the minute inter- 
crystalline junctions easily visible even in pure so- 
called homogeneous metals. 

Chemical analysis is not apparently sufficiently 
delicate to detect the minute local micro-segrega- 
tion in metallic alloys, but only comparatively 
large areas of segregation can be detected thereby, 
because the micro-meshes or enveloping mem- 
branes of the gold alloy are too minute to be got 
at for separate analysis. If, however, ° if were 
possible to isolate the ultimate gold crystals or 
particles from the surrounding meshwork of the 
gold alloy, chemical analysis would then, I believe, 
at once confirm the results of the micrographic 
analysis. 

The case of bismuth and gold alloy, and gold 
alloyed with lead or other elements, appears 
hitherto to have been regarded as instances of 
metallic solution of the alloying metal in gold at 
high temperatures. If this were the case, the mass 
should on cooling show a resultant product, or 
pure homogeneous mass, free from micro-segrega- 
tion of the constituent elements. 

Elaborate and costly experiments have recently 
been made (see experiments by Peligot, Bull. Soc. 
d’Encouragement, vol. iv. (1889), page 171). Pro- 
fessor W. C. Roberts-Austen, C.B., F.R.S., also 
made a series of valuable experiments on a large 
sphere of solid gold ; ‘‘ Au Introduction to the 
Study of Metallurgy,” by Professor Roberts- 
Austen, page 63 ; Experiments by Mr.:E. Matthey, 
Proc. Roy. Soc., vol. xlvii. (1890), page 180 ; ‘* Note 
on Liquation in Crystalline Standard Gold,” by Dr. 
T. K. Rose, Proceedings of the Chemical Society, 
(May 16, 1895), to show that there is no tendency 
to segregation in the case of gold alloys. 

Professor Arnold’s and Mr. Jefferson’s experi- 
ments, and my own recorded in the present paper, 
have, however, shown that this view appears to be 
to some extent erroneous. As a result of our 
united experiments it may be pointed out that, 
in the case of these gold alloys, a high-power 
microscopical examination of a properly prepared, 
polished, and etched micro-section, reveals the 
fact that the gold is crystallised as a pure metal in 
a perfect and definite crystalline system apart 
and distinct from the alloys of the gold with other 
elements. The alloying elements apparently 
having chemically combined with a specific portion 
of the gold, the resultant gold alloy was found sepa- 
rately crystallised and distinctly micro-segregated 
as a sectional net or meshwork, surrounding or 
interspersed amongst the individual crystals of pure 
gold, or along the intercrystalline spaces of the 
latter metal. 

I am engaged on some experiments on iron- 
copper alloys which afford confirmatory results. 

Ananalogous phenomenon in the micro-physical 
structure of alloys is also presented in the case of 


Goup-Sinicon ALLOY. GoLp-TgeLLuRium ALLOY. 
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| 0.0185 0.0'45 | 0.0009 | 0.0090 0 0063 0.0009 
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| 0.076 0.0051 0.00062 | 0.0132 0.0090 | 0.00081 





proportions at high temperatures. In cases where 
the sulphur is present in iron to the extent of 0.20 
per cent., and even less, high-power microscopic 
examinations of the micro-section of the metal 
shows, in the cooled mass, an identical crystalline 
structure to that manifested in the case of the gold 
alloys. Judging frum the sub- or secondary 
crystallisation I have observed in iron and gold, it 
is further possible that most metals will be found, 
under certain conditions, to manifest a similar sub- 
divisional crystalline structure. 

A microscopically visible proof of the influence of 
the alloying element on the physical structure of 
the mass is afforded by a comparison of the micro- 
graph of the pure gold, and the micrograph of the 
same gold when alloyed with the baser metals ; see 
Figs. 2 to5and 6 to 10. 

In all the gold alloys, as well as in the pure gold, 
the primary crystals of the pure gold were sub- 
divided into a secondary or subcrystalline system 
of a minute character ; the secondary crystalline 
system being often further subdivided into a still 
more minute tertiary crystalline system of a general 
cubic character. An investigation of the micro- 
crystalline structure of the large bar of pure gold 
and of the typical gold alloysexperimented upon, has 
shown that some of our present views of the struc- 
ture of metallic alloys may possibly need modifica- 
tion. The experiments in the present paper, and 
those of Professor Arnold, afford indications of the 
manner in which the electrical resistance of metals 
may be affected by the presence of alloys or im- 
purities microscopically interspersed or  segre- 
gated, as enveloping membranes, amongst the 
ultimate particles of the metals. My research has 
been independent of that of Professor Arnold and 
Mr. Jefferson, and it is a source of gratification to 
me that our results coincide, more especially as our 
experiments were made on gold from different 
sources, prepared and manipulated in a somewhat 
dissimilar manner. 


(To be continued.) 








LITERATURE. 


Etudes sur la Marine de Guerre. Paris and Nancy, 
— Berger-Levrault et Cie. Pages 301. 8vo. [Price 





Tuts volume is a reprint of five essays contributed 
during the years 1889 to 1897 to the Revue des 
Deux Mendes. The anonymous author has added 
a few notes and six diagrams of cruisers taken 
from Leflaire’s ‘‘ Développement des Marines de 
Guerre,” but has purposely refrained from revising 
his articles. The avant-propos states the novel facts 
which are to justify changes of opinion such as can 
be traced in the volume. These facts, however, 
do not strike us as particularly novel. They in- 
clude statements as to the ever-growing rivalry 
between England and France in Asia and Africa ; 
England’s obstinacy in guarding Egypt; the 
Franco-Russian alliance whose principal adversary 


vulnerability of Great Britain whose manufactures 
have ruined her agriculture so that the nation has 
not only to draw her food supplies, and also raw 
materials from abroad, but could not in time of 
war import those supplies under her own, nor 
under any neutral flag ; and, lastly, the growth of 





pure iron and sulphur alloyed together in definite 


German industry and of her maritime trade, and 


is England, not Germany; the ever-increasing | i 





her colonial expansion, and as in the case of 
England, the ruin of her agriculture. 

Owing to these facts, the author argues, the war 
against the Triple Alliance can no longer be the ex- 
clusive object of the pre-occupation of the French, 
and French cruisers and of operations must 
be reorganised and fitted for the commercial 
war against Great Britain. What the author 
means exactly, it is not always easy to say. He 
speaks somewhat mysteriously of works which 
England is now executing at Gibraltar. Anyhow, 
the author sees, without regret, the approach of 
the inevitable universal conflagration—which, we 
fancy, has several times been averted already— 
and though in some instances he contents himself 
with balancing the French forces against those of 
the Triple Alliance, characterising the comparison 
with the United Kingdom as hopeless, other sec. 
tions deal with possible war against England, and 
the last essay insists that the French Navy must 
be brought up to the standard of the British Navy. 

The first essay, written in 1889, on Naval 
Strategy, opens with the dictum that there is a 
naval strategy, and concludes with a re-assertion of 
that statement. In land and sea war, we read, 
the principal object must be to find and destroy 
the chief forces of the enemy. It was a mistake 
that Louis XVI. in 1778 ordered d’Estaing to be- 
siege the arsenal at Newport, R.I., instead of 
attacking the Channel Fleet. In 1866 the Italian 
Fleet did not at once rush on Pola, where Tegett- 
hoff was putting the Austrian Fleet in order ; and 
then, when the nation impatiently demanded that 
something must be done, he committed a gross 
and ruinous error in blockading the fortified Island 
of Lissa, while Tegetthoff remained unconquered. 
Historical proofs are the author’s strong point. 
The volume abounds in pithy accounts of engage- 
ments and political complications (without refer- 
ences). But since we hardly know how the modern 
monsters, with their rams, heavy armour, and guns, 
will behave when fairly matched, the author can- 
not support his views on some of the most in- 
teresting problems. 

The number of vessels actually engaged in naval 
battles has steadily been decreasing, and the im- 
portance ofa naval base of operations, as near as 
possible the field of action, has increased. The 
author first advocates a base point, and in a subse- 
quent note a base line, which Napoleon demanded for 
land war. He alters his opinion in another respect, 
too. Originally proposing a base where absolutely 
everything that a fleet may need should be stored, 
he afterwards suggests that the arsenal workshops 
and the magazines should be sufficiently separated 
from the base to be protected against the long- 
range guns. As concerns France, Marseilles is tuo 
near Toulon (32 sea miles distant), and Algiers too 
far to serve as a second terminus, and the author, 
therefore, recommends the long-desired Canal du 
Mer, joining the Mediterranean to the Bay of 
Biscay, as a base line. As to the selection of 
secondary bases in the colonies, he fears it has 
already become too late for France to act. 

The second strategical rule is to maintain com- 
munication and operation lines. The author regrets 
that the guerre de course, privateering, has been 
abolished by international agreement. In 1897, 
he still thought that the United States and Spain 
acted wisely in not signing the Protocol of the 
Paris Congress, because the liberty of the sea 
benefited Great Britain chiefly; the two belli- 
gerents, however, showed this spring that they 
held ‘a different opinion. The cruiser war is to 
replace the guerre de course: to take the enemys 
cargo-boats and escort your own, a duty which the 
greatest British admirals did not deem beneath 
theirdignity —how, we shall presently see. 

The article on Tactics, dated 1890, laments that 
the term tactics is too often interpreted simply as 
the science of signalling and evolutions, and that 
the commanders and officers have to spend too much 
time on learning to know their ship and too little in 
practising military operations. While fully re- 
cognising the advantages of operating in file, the 
author is in favour of operating in groups, 4s 
applied for the first time by D’Annebaut, in 1544, 
in his attack on Portsmouth and the Isle of Wight. 
Bouét - Willaumez spoke, in 1855, of pelotons 
descadre, leaving the arrangement of the various 
detachments to their chiefs, but requiring the 
chiefs to keep abreast of the admiral when ad- 
vancing. The French Admiralty ‘‘ improved” on 
those groups of three armour-clads and other 





vessels, by arranging them nicely in geometrica 
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figures, isosceles triangles by preference. One of 
the advantages of the groups or detachments 
as manoeuvring units is that the chiefs, instead 
of merely executing and transmitting the orders 
of the admiral, remain self-thinking tacticians. 
On the lines of communication fast mail boats, 
transformed into auxiliary cruisers, should be 
kept, carrying everything that might be wanted : 
sailors, provisions, coal, ammunition, spare shafts 
and plates, &c., acting, in fact, as universal pro- 
viders. That such boats would run very high 
risks is acknowledged. , 

The third essay, published 1895, deals with 
Cruisers and Kelaireurs. The author’s cruiser is to 
capture, but not to hazard a doubtful engagement; 
to be a warship, but nota fighting craft. It would 
have to be a kind of universal floating stores in the 
sense just indicated, with large repairing shops on 
board, a vessel of about 12,000 tons and with 24 
knots speed, without ram, armour-belting, tor- 
pedoes or heavy ordnance, but armed with twenty- 
four 4-in. rapid-firing guns, &c. It should be able 
to assume disguise and carry liquid fuel, lest its 
smoke column should betray it prematurely. 

The éclaireurs, another type of cruisers advo- 
cated, are to be real fighters. They are to form 
the advance-guard, scouts and skirmishers, the 
cavalry of the Navy, to pursue the enemy, keep 
the main fleet informed of his movements, and give 
the coup de grace to disabled warships with the 
help of their ram or torpedoes, or by placing 
themselves alongside of the big armour-clads which 
would overtop and hence be little able to injure 
them. The author allows this class of vessels con- 
siderable latitude. He thinks of ships of 6000 tons 
and 22 knots speed, with an unusual number of 
partitions and bulkheads, of Her Majesty’s ram 
cruiser Furious and the United States ram boat, 
pure and simple, Katahdin ; and, finally, in re- 
organising the French Navy, he calls for vessels 
of 3000 tons and 22 knots speed, with armour 
reduced to 40 millimetres, two 16-centimetre and 
six 14-centimetre guns, and five torpedo guns. 

As regards coaling stations and provision maga- 
zines, the author is sorry that France did not profit 
by her financial differences with Portugal to annex 
Flores, the westernmost of the Azores ; the English 
would, in case of war, not hesitate to seize the coal 
stores of San Miguel (Azores). The three chief 
stations, now in French possession—Dakar (West 
Africa), St. Pierre (near Newfoundland), Fort-de- 
France (on Martinique, Antilles), leave much to be 
desired. The problem of coaling on the high seas 
has, he states, been solved—how, we do not learn. 

We will at once pass to the last essay, of March, 
1897, on the Logical Constitution of the French 
Navy, in which the author makes the characteristics 
of a navy dependent upon the geographical and hy- 
drographical situation and conditions of a country, 
its political position, economical condition and the 
facilities and tendencies of its inhabitants. The 
author indulges in a good deal of political specu- 
lation; thus he is convinced that the Bosnians 
might easily be roused to shake off the Austrian 
yoke. Ofthe Spanish Navy, he had the exaggerated 
idea which we saw expressed in many papers this 
spring. The Italian Fleet, he thinks distinguished 
by one of Napoleon’s chief requirements, mobility ; 
but its offensive power has been pushed too far at 
the expensive of the defensive strength. 

For France, the author would maintain the his- 
torical two fleets, the Marine du Ponant (West) with 
its high freeboard and heavy vessels, and the Marine 
du Levant (East, Mediterranean) with low, swift 
ships. The ordnance of battleships and armoured 
cruisers should, he considers, not exceed 24 and 19 
centimetres, since monster guns, capable of pene- 
trating the strongest armour, cost more than they 
are worth, He givesacomplete list of the various 
types of boats which he wants for all purposes at the 
various stations. Not reckoning transport vessels, 
training ships, and vessels for strictly colonial service, 
his fleet. would aggregate 650,000 tons, 200,000 of 
which are still to be constructed at an average cost 
of 3000 francs (1201.) per ton. That would be a 
total outlay of 600 million francs, and as the 
Budget allows 80 millions annually for naval con- 
struction, about 280 million francs—or, conceding a 
slight reduction—10,000,0001. would have further 
to be granted within a period of four years. 
iz We have left out the fourth essay, on the German 

orth-East Sea Canal, which, like our series of de- 
Scriptive articles, dates from the time of the open- 
ing of the canal. He says some things which we 
expressed then, inter alia, that more money should 


have been granted to render the canal more per- 
fect from the beginning, and that the work should 
not have been hurried during the last stages. With 
the strategical aspect we had little to do, and we 
hence did not dwell on the dangers threatening 
because the canal cuts off Schleswig, and part of 
Holstein, from the empire, to which subject our 
author refers repeatedly. But his objections go 
further. The canal should have been extended 
to Wilhelmshaven—how that might have been 
achieved across the Elbe, he does not indicate, 
and the difference between the chord, represented 
by the canal, and the arc, described in circum- 
navigating Jutland, is insufficient, in his opinion. 

To defend what he himself calls a paradox, he as- 
sumes that the United States and Russia have allied, 
and that the former have deceived the German 
squadron by a sham engagement near Heligoland, 
and have then hastened to the Sound, and effected 
their union with the Russian Fleet, before the 
German squadron could pass through the canal. 
From this assumption he draws the moral that the 
canal is useless and even dangerous, because it 
constitutes an element of weakness and incites 
to war. These views are afterwards modified, and 
a note admitting that during the naval manceuvres 
of that same autumn of 1895, thirty-nine warships, 
comprising the biggest armour-clads passed through 
the canal in 30 hours, though the other traflic was 
not stopped, and though the largest ships anchored 
in the Audorf Lake overnight, in order not to 
risk too much. 

Apart from such hasty and prejudiced opinions, 
the essays contain a good deal of interest. We 
should also mention that the volume, in spite of its 
abundance of foreign names, is singularly free from 
misprints. 
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THE ELEKTRICITATS-ACTIENGESELL- 
SOHAFT, LATE SOHUCKERT AND 
CO., NUREMBERG. 

(Continued from page 476.) 

Exxectric motors are built in every variety and 
size. In recognising the great convenience and 
other advantages which the use of electric motors 
offers, the. United States took the lead, and Ger- 
many followed. In the small town of Pforzheim, 
the municipal electricity works, built by the Elek- 
tricitats-Actiengesellschaft were, in 1896, supplying 
current to 415 electric motors, aggregating 128 Ssee- 
power ; the average power thus did not reach } horse- 
power, and in fact there were 310 motors of 
horse-power only. The smallest motors are the 
model, provided with an oval frame resting on four 
feet, and supporting a bracket for the armature 
which revolves in the horizontal field. The 
ordinary continuous current motors closely resemble 
the corresponding generators. There are 37 models 
of dynamos and motors, with from one to five sub- 
divisions for powers ranging between sy and 1000 
horse-power. The alternating current motors are 
distinguished as M,, M, Mag, according to the 
numbers 1, 2, 3 of phases. The meaning of these 
letters is quite clear in German ; in other languages, 
of course, their choice appears arbitrary. These 
symbols refer to asynchronous motors. 

The synchronous motors correspond to. the 
respective generators, as they require fields excited 
by continuous currents, and armatures fed with 
alternating currents. It is well known that syn- 
chronous motors have a constant speed which 
depends upon the frequency of the primary current 
and the number of poles: that they cannot start 
independently, are easily brought out of step by a 
slight excess in the load, and are then liable to 
stop. Various methods may be employed for 
starting such motors. It may be done with the 
help of a steam or gas engine, or of the accumu- 
lators and continuous generator which belong to 
the installation ; or a small asynchronous motor may 
be resorted to. In the latter instance, the syn- 
chronéus. motor needs a friction clutch for discon- 
necting it from.the machine to be driven, and the 
asynchronous motor a friction pulley ; it is started 
idle, coupled with the load when the proper 
speed has been reached, and the small motor is 
then cut out. Thus the proceeding is the same as 
when alternating generators are put in parallel. 
A monophase asynchronous motor is, however, in 
these respects not much more reliable than the 
synchronous motor, and it requires a great excess 
of current for starting, unless resistance is put in 
the external circuit. Rings and brushes are 
necessary for this purpose ; otherwise, they can be 
dispensed with, for the current is supplied to the 
stationary field only, and not to any revolving parts. 
When such asynchronous motors have to start under 
load, the E. A. G. apply the hydraulic clutch, 
illustrated in Fig. 8, page 544; a 74 horse-power 
monophase motor fitted with it is shown in Fig. 9. 


§.8. | The fixed part of the clutch is the disc 1, keyed to 


the motor shaft 2, and provided with the concen- 
tric annular grooves 3, 4, closed by the diaphragm 
5, and the rings 6. The disc 10 can be shifted 
endwise on the shaft, but cannot be rotated on it. 
The loose member of the clutch is the disc 12 with 
the pulley 13; it rotates freely on the shaft 2, but 
cannot be shifted endwise. When the motor is 
started the discs 1 and 10 will turn with the shaft 
2; in the groove 3 is liquid which, with the increas- 
ing speed flows through the port 7 into the outer 
groove 4, and bulges out the diaphragm, until the 


y | intermediate disc 10 is pressed with sufficient force 


against 12 to effect the coupling. The time interval 
is adjusted by turning the screw which fits into the 
port7. The belt pulley can be replaced by other 
types 6€ couplings. } ; 

In polyphase motors, in which two and more 
alternating currents act, the one after the other in 
different coils, a revolving etic field of more 
uniform strength is produced. These motors, 
hence, start under load and are not deranged by 
temporarily excessive loads. When external resist- 
ance is added, for which purpose rings and brushes 
are then needed as just explained, the speed can be 
adjusted. The Schuckert Company have done their 
share in solving these various problems. Before 
passing to applications of electric motors, and to 
auxiliary apparatus, we will mention that the 
transformers are built either in box shape, or 








cylindrically, with three vertical iron cores between 
the common base and cover. ‘the latter cylindrical 
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shape is preferred, but not exclusively used, for 
triphase transformers. 

Direct coupling of the motor to its load is pos- 
sible in the case of high-speed machinery, venti- 
lators, centrifugal apparatus, &c. In the Vereinigte 
Bonifacius Colliery, at Kray, a Guibal fan has been 
replaced by a Schuckert ventilator. The power 
plant is about a mile from the new shaft, and 
comprises a 120 horse-power engine driving by a 
belt a dynamo; two two-copper wires, } in. in 
diameter, on iron poles, take the currents of 1200 
volts to the electric motor, which is fixed to the 
exhauster. In other instances, motor and ex- 
hauster rest on a common base. The ventilating 
installation of the new Diet Building at Berlin, the 
work of David Grove, generally conceded to be a 
model installation*, is fitted with twelve electric 
motors from Niiremberg. Four large motors of 
85 horse- power had previously been on trial 
with belt driving; flanges and leather couplings 
were afterwards adopted. The speed can, by means 
of resistances, be reduced to one-half in ten stages. 
This half speed is taken as the normal ; the venti- 
lators are therefore coupled two in series for ordi- 
nary conditions, and in parallel for full effect ; the 
resistance further permits of toning the speed 
down to one quarter. 

In Fig. 10 we illustrate a centrifugal extractor 
installed at the sugar works of Langen Brothers, 
Kéln. The continuous current motor is fixed above, 
can be shifted when the apparatus is to be cleaned, 
and can be run to act as a brake; it absorbs 
8 horse-power when making 850 revolutions. The 
triphase motor of Fig. 11, is placed underneath the 
drum, which can thus be taken out without touch- 
ing the motor. 

For driving at lower speeds, there are required 
either low-speed motors, economical only when of 
large size, or belts or toothed gearings, or both com- 
bined. Such a combination with a 2 horse-power 
triphase motor is illustated in Fig. 12; the hollow 
shaft-bearing rests on the motor frame, with the 
toothed wheel on the one and the pulley on the other 
side. In Fig. 13, the triphase 9 horse-power motor is 
fixed to a cast-iron base, which supports the second 
motion shaft ; the usual gear ratio is 1 to5. When 
almost vertical belts cannot be avoided, the HK. A. G. 
uses the arrangement illustrated in Fig. 14, which 
permits of a vertical adjustment of the belt. 
Slide rails are fitted in the motor box, and the 
motor can be raised or lowered by means of the 
screw shaft which passes through the cover of the 
box. 

For mines, the EK. A. G. have constructed electric 
locomotives, hauling engines, pumps, &. At the 
Gute Hoffnungshiitte continuous current motors 
of 50 horse-power are employed ; at Kladno, a 
three-throw pump with an electric motor is used, 
both being fixed on a truck. In the Schonberg 
collieries the electric pumps have proved a great 
success. Although the thermometer down below 
often descended to about zero Fahr., a few resist- 
ance coils prevented all trouble from frost ; this 
method of heating cannot be strictly economical, 
but it has given complete satisfaction. The electric 
locomotives are fitted with trolleys on steel arms 
(at Bockwa), and with contact bars or rolls on links 
(at Lythranda), all for aerial conductors; the tender 
of the accumulator locomotive at Kray carries a 
set of 40 Tudor cells. Among various other appli- 
cations, we may mention an electric transfer table 
at the Cassel railway station ; a peculiar traversing 
table at Dortmund, with a high skeleton tower 
supporting the contact bar; further, electric boring, 
turning, planing, and grinding machinery, motors for 
looms, wood working, paper making, printing, &c. 
Giesecke and Devrient, of Leipzig, have 26 electric 
motors of 3 horse-power and less for actuating 
different presses, seven electric fans, 6 horse-power 
motors for the lift, and eight motors in the stone 
grinding, bookbinding, and other departments. As 
the various machines do not run simultaneously, 
90 kilowatts suffice for the whole concern and for 
illuminating the establishment. 

In the lifts of the E. A. G., the electric motor and 
the worm are mounted on a common base, and the 
brake is in positive connection with the reversing 
year ; the motor is cut out when the lift is not in 
motion. The starting is effected by means of the 
hand rope ; not directly, however, since that would 
lead to detrimental jerks, but through the inter- 
mediation of an auxiliary motor. 

The device used for heavy lifts comprises a small 


* See ENGINEERING, May 7, 1897, page 599. 








auxiliary electric motor with a worm gear and a 
magnetic clutch whose armatures, by means of a 
toothed wheel, gear with a toothed rack gliding 
over a vertical row of contacts. These parts are 
put in circuit by the hand rope and a reversing 
switch lever turning about a horizontol pivot over 
arcs of contacts. The lift motor starts slowly ; the 
contact slide cuts out resistance until the auxiliary 


chains or belts, as can be seen in Fig. 16, page 548, 
lies parallel to the pivot of the reversing lever on the 
top of the apparatus, where also the small auxiliary 
motor, previously mentioned, is fixed. In order 
to start the lift motor, the lever is, by operating 
the rope, brought against one of the stops. This 
movement starts the motor gently, and energises 
the magnetic clutch which effects the further move- 





Fie. 10. Execrricatty Driven CENTRIFUGAL 
EXTRACTOR. 


motor and the magnetic clutch are short-circuited. 
The slide remains at its highest position until the 
reversing lever is put to rest again. A U-shaped 
rod connected by crank with the switch lever then 
pulls the slide back again. A 12 horse-power lift of 
this kind, built by Messrs. Schelter and Gieseche, 
of Leipzig, is in use at the Schuckert Works in 
Niremberg ; it raises loads of 1.5 tons. 

The automatic starting device fur passenger lifts, 
illustrated in Fig. 15, dispenses with the auxiliary 
motor and also with the additional vertical row of | 
contacts for the starting resistances. The reversing | 
switch lever is not in positive connection with the 
rope, but can make an idle turn. The magnetic 
coupling which is geared with the lift by a worm and 
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ment of the switch. When the short-circuit con- 
tact is reached the clutch is cut out, and its worm 
runs idle. Turning the switch back retards and 
finally arrests the motor. In Fig. 16 the device 
is shown in connection with a 7 horse-power 
lift, which took the visitors of the Niiremberg 
Exhibition of 1896—one of the best of the many 
exhibitions of that year—up to the top of the view 
tower. The construction of these lifts has since 
been taken up by the Berlin-Anhaltische Maschi- 
nenbau-Actien-Gesellschaft. The automatic stop- 
ping appliance acts in the first instance upon 4 
carbon cut-out. : 

Fig. 17, e 545, explains how this controller 1s 
utilised for automatically stopping lifts on the various 
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ELECTRIC MOTORS. 


CONSTRUCTED BY. THE ELECTRICITATS-ACTIENGESELLSCHAFT, (LATE MESSRS. SCHUCKERT & CO.) NUREMBERG, GERMANY. 


Fie. 12. 





Fie. 14. Exnectric Motor ADJUSTABLE IN 


floors of a building. Parallel to the winding drum 
18 an auxiliary drum, built in two parts, acting as 
magnetic clutch. The coil is fixed ; the armature 
1s actuated by a chain from the drum in such a 
way that in the movement of effecting the coup- 
ling, the starting switch lever is returned to its 
neutral, vertical position. A brush on the cage, 
gliding over contacts fixed in the shaft, closes the 
circuit. 

In Fig. 18, finally, a hoisting engine is illus- 
trated, whose alternating current motor revolves 
always in the same direction. On the motor shaft 


is a small fixed belt pulley ; another pulley oppo- 
site serves as a sheave only. The two large 
pulleys at right angles to the former turn in oppo- 
Site directions ; they are loose on the wormshaft, 
With which either can be coupled by shifting its 
conical sleeve. In this way, the load is raised or 
lowered. In order to reverse, all the resistance of 
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the motor is cut out; motor and worm are then 
coupled ; for slackening speed part of the resist- 
ance is thrown in, the rest when the worm is re- 
leased again. This interesting belt gearing is also 
constructed by Schelter and Giesecke. | 
As regards cranes, a portal crane for 10 tons, | 
running on rails 45 ft. apart, has been fitted for | 
Sulzer Brothers at Ludwigshafen; the load of | 
12 tons can be raised with a speed of 7} ft. per | 
minute, the crab moves at 22 ft., and the crane 
traverses at 71 ft. Trolley cranes are provided | 
with three electric motors, a compound motor for | 
travelling, a series motor for traversing, and a shunt | 
motor for the crab (Fig. 19), all driving worm gears. | 
In the case of a 10-ton crane these motors are of | 
7, 3, and #2 horse-power respectively. At the 
Hiitten- Verein Rothe Erde, near Aachen, a 
200 horse-power triphase plant has been put up; 
two bare wires are on the one side of the crane, the | 
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the third wire on the other ; the belt coupling of 
Fig. 18 has been applied for the 12 horse-power tri- 


phase motors. 
(To be continued.) 





THE BRITISH ASSOCIATION. 
(Continued from page 520.) 
Toe CuemicaL Section. 

WHETHER we agree or not with the conclusions 
at which Professor F. R. Japp, F.R.S., arrives in 
his presidential address to the Chemical Section, 
we feel grateful to a man of his scientific distinc- 
tion for having guided us through problems of 
fundamental importance, and for having pointed 
out to us what may be accepted as established, 
and what must yet be recognised as speculative, 
ground. In the first part of his address he con- 
ducted the section, as he said apologetically, over 
a region with which the organic chemist is ac- 
quainted. No apology was needed, of course. For 
outside the circle of organic chemists this region 
is but a terra incognita, and if there is, perhaps, 
no less satisfactory a presidential address than the 
attempt at an all-round review of progress, there 
is certainly nothing more pleasing and instructive 
than the grouping under one focus of facts and 
hypotheses of more or less apparent interconnec- 
tion, accumulated during Jessie. 

Among the numerous weighty discoveries of Pas- 
teur, none appeals more strongly to chemists than 
that with which he opened his career as an in- 
vestigator, namely, the establishment of the con- 
nection between optical activity and molecular 
asymmetry in organic compounds. The extra- 
ordinary subtlety of the modes of isomerism was 
then first disclosed, and the foundation of stereo- 
chemistry was laid. Physiologists, on the other 
hand, are more attracted by Pasteur’s subsequent 
biological work. Yet the earlier investigation is 
but the root from which the later work sprang, and 
it furnishes, in Professor Japp’s opinion, a reply to 
the fundamental question whether the phenomena 
of life are reducible to the kinetics of atoms, or 
whether there are certain residual phenomena, inex- 
plicable in terms of physics and chemistry ; point- 
ing to the existence of a directive force which enters 
upon the scene with life itself. The latter view is 
known as vitalism ; at one time universally held, in 
a cruder form, it fell into disrepute, for various 
reasons. The name vital force explains nothing ; 
the older vitalists confounded force with energy ; 
their doctrines contradicted the law of the conser- 
vation of energy, though—we follow Professor 
Japp—the assumption of a purely directive vital 
force does not necessarily involve a contradiction ; 
for a force acting upon a moving body at right 
angles to its path does no work, although it 
may continuously alter the direction in which the 
body moves. Further, numerous organic com- 
pounds, for the production of which the living 
organism was supposed to be necessary, have been 
synthetised from inorganic materials. Recent years 
have, however, witnessed a significant revival of 
the doctrine among physiologists of the neo- 
vitalistic school. Without entering into their argu- 
ments, Professor Japp gave, first, a brief sketch 
of the stereochemistry of optically active organic 
compounds. 

Substances are said to be optically active when 
they produce rotation of the ms of polarisation. 
The effect is as if the ray passing through the 
substance had been forced through a medium, 
with a right-handed or left-handed twist, and had 
itself received such a twist. The amount of the rota- 
tion depends upon the degree of twist (rotary power), 
and upon the thickness of the stratum, not upon 
the direction of the ray, just as the angle through 
which a bullet turns in a rifled barrel depends upon 
the twist of the rifling and the length of the barrel, 
but not upon the direction of the bullet. For if 
the bullet could travel in the opposite direction, 
the rotation would still be in the same sense, since 
a right-handed helix remains right-handed from 
whichever side it is viewed, or in whichever direc- 
tion it is traversed. It is different with the rota- 
tion produced by the magnetic field which is re- 
versed on reversing the direction of the polarised 
ray. Optically active substances may be divided 
into two classes. Quartz, sodium chlorate, benzil, 
produce rotation only when in the crystallised 
state ; the dissolved or fused substance is inactive. 
Others, like sugar, turpentine, &c., are active when 
in solutions. In the first case the molecules have 


no twisted structure, but they unite to crystals 





having such a structure, as an asymmetric spiral 
staircase may be built up of symmetric bricks 
(Pasteur). In sugar the atoms must be in a twisted 
arrangement in the molecules. 

Before Pasteur published his researches in 1860, 
two peculiar isomeric acids were known, tartaric 
acid, common in all kinds of fruit and racemic 
acid, comparatively rare. They are identical in 
their chemical behaviour; the acids, and their 
corresponding salts, crystallise in almost identical 
furms, and their physical properties are almost 
the same; there are differences in the solubility 
and in the water of crystallisation of some of the 
respective salts, though Pasteur found that the 
monoclinic crystals of tartaric acids were marked 
by certain hemihedral faces belonging to an 
irregular tetrahedron, and that these faces were 
absent in racemic acid; the first proved dextro- 
rotatory, the latter optically inactive. The diffe- 
rence in optical properties had been observed in 
1844 already by Mitscherlich in the case of the 
sodium-ammonium tartarate and the corresponding 
racemate. Repeating these experiments, Pasteur 
noticed that the crystals of this racemate also 
showed hemihedral faces, but sometimes placed to 
the right, and sometimes to the left, whilst in the 
tartrate they were always right-handed ; which is 
right, and which is left, is a matter of convention. 
Carefully picking out the right-handed and the left- 
handed racemate crystals, Pasteur obtained two solu- 
tions, and from these the free acids, of which the 
one, the old tartaric acid, was as strongly dextro- 
rotatory as the other, the new tartaric acid, levo- 
rotatory. Mixing equal weights of these, he re- 
obtained the optically inactive racemic acid. Such 
right-handed and left-handed crystals are mirror 
images of one another, and called enantiomorphs. 
Like the hands, they are asymmetrical, and cannot 
be superposed. Pasteur saw the connections be- 
tween the optical and crystallic peculiarities, and 
declared the structures of the two tartaric acids to 
be asymmetric, to be traced back either to a right- 
handed and a left-handed tetrahedron, or to a right 
or a left helix. The tetrahedron and the helix 
analogies come to the same, however. 

Pasteur further concluded and proved that the 
affinity of the two acids should be the same for sym- 
metric bases, such as potash, ammonia, &c., but not 
for asymmetric bases, quinine, &c. When ferment- 
ing the ammonium racemate, he obtained only levo- 
tartrate ; the organism which produced the fer- 
mentation had, owing possibly to its own asym- 
metry, attacked and destroyed the dextro acid 
and left the levo acid almost untouched. By the 
action of heat, both active acids pass apparently 
into the inactive form ; but it is in reality a new 
fourth isomer, the meso-tartaric acid, which cannot 
be split into two components. Similar cases have 
since been observed, but little of principal novelty 
in this field. 

Meanwhile, in 1858, Kekulé had laid the foun- 
dations of structural chemistry by teaching that 
carbon had four units of aflinity, which theory, 
worked out chiefly by himself, at once suggested 
the possibility of explaining the constitution of 
many compounds. The union of Pasteur’s asym- 
metry with Kekulé’s theory to modern stereo- 
chemistry was proposed in 1874, independently 
by Van’t Hoff and Le Bel. Professor Japp eluci- 
dated it with the help of three diagrams illus- 
trating tetrahedrons. We imagine a carbon atom, 
not marked, in the centre of the figure, com- 
bined with four different atoms Y’, H, X’, Z 
(Fig. 1) or Y’, Z’, X’, H (Fig. 2). Both 


Fig. 9.2. Fig.d. 
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are asymmetric, the one being the enantiomorph 
of the other. In all optically active compo- 
nents we assume at least one such asymmetric 
carbon atom. Such a group has no plane 
of symmetry. But if two of the four atoms 
joined to carbon are the same, as in Fig. 3, then 
the molecule C H X’ H Y’ has one plane of sym- 
metry. A continuous curve passing through the 
corners of Fig. 1 is a right-handed spiral, in Fig. 2 
a left-handed spiral. We easily understand how, 
with one asymmetric carbon atom, we may get a 
right-handed and a left-handed form, and, further, 





by combining the two tetrahedrons, a third inactive 
racemic form, which can be separated into the two 
first modifications. Mandelic acid, C, H;, CHO H, 
C OOH (the asymmetric carbon is distinguished 
as C) is thus known in three isomers. But how 
do we come to four tartaric acids ? The formula is : 


CH(OH). COOH 
CH(OH). COOH. 


There are two asymmetric carbons and two 
identical halves. Both these atoms may be right- 
handed (or say positive) ; both negative (this gives 
the two active tartaric acids); one may be positive, 
the other negative, the halves otherwise identical, 
but not separable (the inactive meso-tartaric acid) ; 
there may be combination of the bi-dextro with the 
bi-levo form, inactive, separable (the racemic 
acid). 

All laboratory syntheses starting from elements 
or smymetric compounds give (or gave) only opti- 
cally inactive modifications of what we know as 
optically active products of the living organism. 
For this reason Pasteur emphasised that molecular 
asymmetry forms the demarcation between the 
chemistry of dead matter and of living matter. 
He went further at first, and denied the possibility 
of preparing racemoids, and when this was dis- 
proved by Kekulé and by Perkin and Duppa, he 
put his case thus, that none but living nature 
could transform an inactive compound into a single 
active compound. Professor Japp underlines the 
‘*single,” which has often been misunderstood, and 
in that sense accepts Pasteur’s view, meaning that 
laboratory practice can only yield either an inactive, 
or at the same time both active compounds—which 
we may be able to separate—but not one single active 
compound. Referring back to Fig. 3 we see that 
in the compound CH, X’ Y’, when one H is re- 
placed by Z’, there is no reason why the type of 
Fig. 1 should predominate over Fig. 2, and we, 
therefore, obtain both compounds in equal propor- 
tion. The same holds good when symmetric mole- 
cules unite under the influence of symmetric forces 
to form asymmetric crystalline structures. When 
sodium chlorate crystallises from water (Kipping 
and Pope), or on addition of alcohol (Landolt), we 
get as many positive as negative crystals. When 
we start from asymmetric compounds the case is 
different. The mere presence of dextro-glucos 
even suffices to give the one sodium chlorate a 
preponderance ; Kipping and Pope found 32 per 
cent. of dextro and 68 per cent. of levo-chlorate 
under these circumstances. The optically active 
products of the organisms, carbo-hydrates, ter- 
penes, tartaric acid, quinine, serum, &c., have been 
formed in asymmetric environments, argues Pro- 
fessor Japp. A different view has been taken by 
Emil Fischer. But in principle it amounts only to 
so much that, if Japp advocates selective produc- 
tion, Fischer favours selective consumption, which 
leaves asymmetric compounds as residual products. 
The latter term would, for instance, fit Buchner’s 
fermentation without living organisms, which we 
explained in our report on the Vienna Chemical 
Congress.* 

Professor Japp himself raises one potent objec- 
tion. Pasteur had questioned the synthesis by 
Perkin and Duppa of racemic acid, because their 
succinic acid had been prepared from amber, an 
organic substance. In 1873, however, Jungfleisch 
accomplished the full synthesis without introducing 
anything organic or asymmetric, and split the am- 
monium sodium racemate into the two active tar- 
tarates simply by crystallising at « certain tempera- 
ture—afterwards picking out the two kinds of 
crystals. In this latter act Professor Japp finds 
the answer, the inteiligent directive force, to the 
objection which most scientists regard as unanswer- 
able. He has himself, he mentioned, hardly ven- 
tured to express this view in public, though he 
has placed it before his students, but Crum Brown 
had spoken to the same effect in a Pasteur lecture, 
delivered at Edinburgh in 1897. It will be objected, 
if the picking out suffices to constitute interven- 
tion of life, then there can be no synthesis without 
it. But, he rejoins, solution, fusion, oxidation, 
&c., as carried on in the laboratory, might take 
place under purely chance conditions. Formic acid 
might conceivably be synthetised in a forest fire, 
given limestone, soda, and water. But the pick- 
ing out of the twé enantiomorphs he regards as a che- 
mical and not as a purely mechanical operation ; 
it involves selection on the part of the operator. 





*See E  INEERING, page 333 ante. 














ENGINEERING. 


547 





Oct. 28, 1898.] 








Professor Japp finally asks whether the failure 
to synthetise single asymmetric compounds without 
direct or indirect intervention of life is a perma- 
nent or a temporary disability. Pasteur himself 
believed that the magnetic field, or circular polarised 
light, might help us to asymmetric forms. Experi- 
ments have certainly failed so far, and Professor 
Japp sees no asymmetry in either phenomenon, 
though there is polarity and circular motion from 
which the idea of a spiral might be evolved. But 
if an asymmetric force were discovered, it would, 
left to itself, act impartially in either sense. Thus, 
he summarises, the absolute origin of compounds 
of one sided asymmetry is a mystery. ‘‘ 1 see no 
escape from the conclusion that, at the moment 
when life first arose, a directive force came into 
play—a force of precisely the same character as 
that which enables the intelligent operator by the 
exercise of his will, to select one crystallised enan- 
tiomorph and reject its asymmetric opposite. I 
would emphasise the fact that the operation of a 
directive force of this nature does not involve a 
violation of the law of the conservation of energy. 
Enantiomorphs have the same heat of formation ; 
the heat of transformation of one form into the 
other is nil.” His arguments are, of course, not 
in any way bound to the doctrine of the asym- 
metriccarbon atom. All that has been said regard- 
ing the molecular asymmetry, which is hypothetical, 
holds good for hemihedral crystalline forms, about 
which there is no hypothesis. 

The vote of thanks was proposed by Sir William 
Crookes, and seconded by Dr. Gladstone, who 
attended his fiftieth British Association meeting 
this year, and by Dr. Armstrong ; the latter joined 
in expressing his obligation and in accentuating 
the tremendous importance of the problem, but 
dissented from the conclusions. 


CoMPANIONS OF ARGON IN THE AIR; NEON AND 
XENON. 

In his presidential address, Sir William Crookes 
had added, with something like an apology, one 
more element to the already long list of elements 
of the rare earths, the asteroids of the terrestial 
family. On account of its isolated lines far away 
in the extreme ultra-violet, he has named it 
monium ; its atomic weight of about 118 would 
place it between yttrium and lanthanum. Compara- 
tively little is made of such a discovery nowadays, 
when it concerns the rare earths. The family of 
Professor Ramsay’s air elements, on the other 
hand, is also so large already, that his announce- 
ments of a new element, baptised xenon, that is, the 
stranger, did not cause much stir either. He read 
a joint paper by himself and Dr. W. Travers. 
With the help of a Hampson refrigerating machine, 
Travers has since October liquefied 16 litres of 
argon. Submitting this argon to a kind of fractiona- 
tion, different from Crookes’ fractionation of rare 
earths, namely boiling and liquefying again, they 
separated a gas whose density decreased by steps 
from 17 down to 9.76, and which could no longer 
be liquefied at the temperature of boiling air. 
It still contained traces of argon and of nitrogen. 
So far as determinations go, the density of this 
neon would be 9.6; the ratio of the specific heats 
points to its being monatomic; the atomic weight 
would be higher than 19 ; its specific refractivity is 
low as was expected, namely, 0.3071 (air = 1, 
hydrogen 0.7733, helium, exceedingly low, 0.1238, 
argon 0.958). The spectrum of neon is characterised 
by brilliant lines in the red, orange, and yellow, 
and by green lines. The other, already described 
new gases, from the last fractions of liquefied argon, 
are krypton, characterised by two brilliant yellow 
and green lines ; metargon, whose spectrum shows a 
very strange resemblance to thatof carbon monoxide, 
but is not changed by sparking with oxygen in the 
presence of caustic potash; and the latest dis- 
covery, xenon. This has a much higher boiling point 
than the others, is denser than argon, is therefore 
isolated with comparative ease, but its spectrum 
resembles that of argon in general character, the 
lines differing in position, however. The ordinary 
spectrum of xenon shows three red and five blue 
lines, and the gas glow is blue. The jar and spark 
gap spectrum has a green glow and is characterised 
by four brilliant green lines, which are interme- 
diate between the argon lines. The proportion of 
heon in the air would not be more than 1 part in 
40,000, that of xenon less still. The search for these 
gases has been pushed so energetically because Dr. 
Johnstone Stoney’s speculations led him to assume 
the existence of further atmospheric constituents, 


But as yet we have only evidence such as afforded 
by their isolation and their spectra for their elemen- 
tary character, and some of the spectroscopic re- 
semblances are certainly peculiar ; none of the gases 
seem inclined to form chemical compounds.—— 
Sir Norman Lockyer would not have helium and 
argon grouped together, since the first is common 
all over the universe, and the latter unknown in 
stars. That argument has little force, considering 
how scanty our knowledye of stellar spectroscopy is. 
Friedlander and Kayser, we may add, have found 
helium in the atmosphere, and E.E.C. Baly has 
observed helium lines in neon; allowing this to 
be an impurity, the density of neon would be 
higher than now assumed, and its place in the 
periodic Table between fluorine, atomic weight 19, 
and sodium 23, still better secured. 


Tue New Gases AND THE Periopic Law. 


Professor Emerson Reynolds in this 
pointed out that at first the new gases did not 
appear to fit into the periodic Table at all. In 
1886, Crookes had at the Birmingham meeting ex- 
pounded his views on the genesis of elements, using 
in illustration a pendulous swing curve with ampli- 
tude decreasing with increasing atomic weight. In 
a different form such a curve had first been sug- 
gested by Emerson Reynolds. Now a string can 
vibrate in x parts and also in 2 n parts. If 
we admit the latter vibrations, we get additional 
nodes on which the new gaseous elements of Pro- 
fessor Ramsay would find accommodation. 


per 


THERMAL PROPERTIES OF GASES AND LIQUIDS. 


Professor Sydney Young, F.R.S., of University 
College, Bristol, gave a résumé of the classical work 
in which he has been engaged for 11 years. At 
high pressures the simple laws which connect pres- 
sure, volume, and temperature of gases no longer 
hold good. At constant temperature the product 
of pressure and volume no longer remains a con- 
stant, but diminishes to a minimum ; at still higher 
pressures, it increases again, and this increase con- 
tinues up to the highest pressures so far reached. 
Taking into account that the molecules of a gas 
attract one another, and that they occupy a finite 
volume, not being mere mathematical points, Van 
der Waals 25 years ago proposed a formula 
which constituted a most important advance, 
but which is not perfect, and whose generali- 
sations are still in dispute. Professor Young 
has determined the vapour pressures and specific 
volumes, both as liquid and as saturated vapours, of 
a large number of substances, from low temperatures 
up to their critical points. The researches concern : 
1, benzine and its haloid derivatives, ether, the 
tetrachlorides, and paraffins ; 2, ten esters ; 3, al- 
cohols ; 4, acetic acid—in all, 26 substances. In 
the first group the ratio of the actual to the theo- 
retical density is 3.77, in accordance with Van der 
Waals-Meyer, showing that the molecules of these 
substances are, at their critical points, simple, like 
those of the gas. For the alcohols (4.0 or 4.5) and 
for acetic acid (5.0) the ratios are higher, indicating 
that at critical temperatures these substances become 
polymerised to a considerable extent—at moderate 
temperatures, the acetic acid both in the gaseous 
and the liquid state, the alcohol only in the liquid 
state—which agrees with other investigations by 
Ramsay and Shields. For the accurate determi- 
nation of the critical point, an apparatus of the 
Andrews type seems best adapted. The critical 
volumes can only be determined after the law of 
diameters of Cailletet and Mathias, according to 
which the mean densities of liquid and saturated 
vapour of any normal substance, are a linear func- 
tion of the temperature. This law, Professor 
Young finds, holds good up to the critical point 
in the case of the substances examined, except the 
alcohols. He also confirms Andrews as to the 
behaviour of the substances in the neighbourhood 
of their critical points ; the. vapour pressure of a 
pure substance is quite independent of the relative 
volumes of liquid and vapour. Professor Young 
has devised a method for determining the specific 
volumes of liquid and saturated vapour in sealed 
tubes, and has necessarily spent a great amount 
of time and labour in preparing pure substances. 
In this practical part he has been most successful, 
and he has isolated pure normal pentane and iso- 
pentane from the complex mixture of hydro- 
carbons in American petroleum. Isopentane he 
has examined through a very wide range of volume, 








from 1.6 to 4000 cubic centimetres per gramme. 


PHOTOGRAPHIC ACTION OF METALS AND 
OrGANIC SUBSTANCES. 


Dr. W. J. Russell, F.R.S., had a whole morning 
and an overcrowded room for the exemplification of 
the action exerted by certain substances on photo- 
graphic plates. We have referred to the subject 
in a note. The object is placed over or under 
the sensitised plate, with or without an inter- 
vening screen of air or other material. At first 
he exposed for weeks. Later on he observed 
that working at higher temperature quickened 
the process wonderfully, so that sometimes a 
few minutes did as much as days had effected ; 
but the temperature must not exceed 55 deg. Cent. 
Almost everything will photograph in total dark- 
ness ; but there are very peculiar differences. Most 
metals are active in this sense, zinc only when 
— so that the polishing scratches show. 

ewter and certain brasses are active, others not. 
Red ink is active, blue not. An illegible docu- 
ment, 100 years old, gave a negative with white 
letters on dark ground. Wood marks its grain and 
knots. The photographic action passes through 
air, gelatine, celluloid, collodion, wet gum-arabic, 
gutta-percha, and some papers, but is stopped by 
other papers, by glass, and other transparent 
materials and minerals. A five-pound note with 
the printed side in contact with the photographic 
plate, gave a picture of the inscription ; but 
when the note was laid on the plate with its 
plain face in contact, and a zine plate placed over 
the print, a photograph of the paper, with its water- 
marks, was obtained, and the zinc gave the inscrip- 
tion afterwards. The paper of the Times is per- 
meable to the action ; the photographs hence show 
the print on both sides of the paper. Experimental 
evidence of so peculiar a kind is not profitably dis- 
cussed. Most speakers, therefore, contented them- 
selves with inquiries and suggestions. But the 
section in general concurred with Dr. Russell in 
assuming that hydrogen peroxide is in some way 
responsible for the effects. 


ACTION oF BacTERIA ON PHOTOGRAPHIC PLATES. 


This view was also favoured with regard to the 

hotographic action of bacteria, demonstrated by 
ot Ri P. Frankland, F.R.S. He placed gela- 
tine or other cultures of bacteria either in contact 
with his photographic film or at some distance, up 
to 4 in., from it. In the latter case he obtained, 
after nine days and more, indications of an action. 
When the culture was in direct contact with the 
film, good photographs of the cellular bacteria 
colonies, or of streak cultures (produced by insert- 
ing infected needles in agar-agar), were obtained in 
six days and more. Each colony surrounds itself 
with an inimical zone ; when another colony comes 
near it, the circle of the last comer shows an in- 
denture. Luminous bacteria are more active than 
other kinds. As offensive gases are given off by 
the colonies, and the photographic film is some- 
times destroyed, one might > more rapid 
photographic effects. No action takes place through 
glass nor mica. 


UNDEVELOPED PHOTOGRAPHIC IMAGES. 


This paper by Mr. C. H. Bothamley, seems to 
contradict the view taken concerning the two 
preceding papers. Printer’s ink acting — 
three thicknesses of tissue paper destroyed the 
image. In another case some negatives had been 
kept in a slide and held by rubber bands, which 
were worn away in parts; the negatives were 
marked with light streaks showing a destruction of 
the image. That hydrogen peroxide will destroy 
images had been observed by Abney already, and 
also by Russell. That it should sometimes produce 
and sometimes destroy images is not so strange, 
since it is known to act both as a reducing and an 
oxidising agent, and this simultaneously. Turpen- 
tine behaves similarly. Bothamley placed the film 
at a little distance over a beaker oo turpen- 
tine or hydrogen peroxide ; the —- could escape 
between the edge and the plate. The central part of 
the film became bare, and was surrounded by a dark 
ring which would demonstrate that a small quantity 
of hydrogen peroxide acting for a short time calls 
forth a developable image, but the concentrated 
gas, acting for a longer time, destroys the latent 
image. 


ABSORPTION OF RénTGEN Rays By CHEMICAL 
ComPounpDs. 


Dr. Gladstone, F.R.S., and Mr. Hibbert have 





continued their researches on this subject, with the 
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ELECTRIC HOISTS. 
CONSTRUCTED BY THE ELEKTRICITATS-ACTIENGESELLSCHAFT, (LATE MESSRS, SCHUCKERT & CO.) NUREMBERG, GERMANY, 
(For Description, see Page 543.) 
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help of a Lummer-Brodhun photometer and a 
Wimshurst machine. Powdered glass absorbs 
more rays than smooth glass; solid and liquid 
paraffin are equally effective ; there is hardly any 
difference between ferric and ferrous salts; and be- 
tween cupric and cuprous oxides, so that atomicity 
would not appear to be a decisive factor. A large 
number of experiments have been made with carbon 
compounds, which, being very transparent mostly, 
can be applied in large-sized bulbs. The results 
are not conclusive, and the experiments exceedingly 
difficult, since the admission of a trace of ordinary 


light vitiates all observations, and because the rays | 


Fie, 18. 
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themselves are not uniform. It is well known that 
with a higher vacuum in the Réntgen tube, our bones 
become more and more transparent in comparison 
to the flesh. Mr. Hibbert has, therefore, combined 
a vacuum differentiator with the fluorescent screen. 
A lead plate has a tin window in it; over the 
window is pushed a step bar of aluminium until the 
lead and the window have become equally trans- 
parent. 


MIxTuURES OF ACETYLENE AND CARBON DIOXIDE. 
A few years ago Mr. Goodwin noticed that a mix- 
ture of acetylene gas and exhaled air seemed to 
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TAR-BURNERS FOR MARINE BOILERS AT THE FAIRFIELD WORKS. 


(For Description, see Page 550.) 
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burn more brightly and to deposit less soot in the addition of from 5 to 8 per cent. of CO, really 
urner than pure acetylene; hence he recom-| keeps the burners cleaner and prevents their being 
mended mixtures of acetylene and carbonic dioxide | clogged with soot. An admixture of carbon dioxide 
a8 illuminant. Investigating the matter, Professor | would be economical, since such a mixture would 
erson Reynolds now finds that the increased | give as much light as acetylene alone would yield. 


brightness of the flame is doubtful, but that an! The chemistry of the effect is not clear; pure 
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nitrogen acts simply as a diluent.——Mr. Ken- 
wood hoped that the subject would further be in- 
vestigated. 


A Ten-CanpLE Lamp as STANDARD OF LIGHT. 


Professor A. G. Vernon Harcourt, F.R.S., exhi- 
bited his new 10-candle pentane standard lamp. 
A mixture of pentane vapour and air flows from a 
reservoir down a syphon tube to the Argand burner, 
through which a good draught is maintained. The 
reservoir is placed on a bracket and provided with 
partitions, and the air current passes up and down. 
Yet it would not be possible to guarantee a mixture 
of a constant percentage in this way. Owing to the 
arrangement of the flame, the proportions of air and 
pentane are said not to matter, however. Professor 
Harcourt tried pentanes of various boiling points 
(the correct boiling point is 36 deg. Cent.) and 
cooled or heated the mixtures without noticing any 
objectionable difference in the brightness of the 
flame. There is a conical top over the flame, whose 
upper part is drawn into, and, therefore, hidden by, 
a brass tube. The unadjusted flame has a height 
of 60 or 70 millimetres and a power of a little more 
than 10 candles. . By adjusting the tube, the flame 
is reduced to 47 millimetres and to exactly 10 
candles. A 16-candle lamp can be constructed on 
the same principle. 


A ConvENIENT Form or Dryine TuBE. 


This little invention of Professor V. Har- 
court’s may be described as a combined washin 
bottle and drying tube. A vertical tube, pack 
with pumice stone, is constricted below, widens 
again, and opens into the sulphuric acid basin 
acting asa stand. A little above that basin, a bent 
side tube branches off. The acid reaches up to 
a certain mark. When the acid rises, owing to 
absorption of water, it is poured out through the 
side tube, fresh acid being poured down the 
vertical tube.——Professor Japp mentioned that he 
used a similar tube for carbonic acid determina- 
tions. It is fitted into a three-necked bottle, and 
the carbonic acid is driven out without any rush 
by blowing down the side tube. 


Cootinc Curves or Fatty Actps. 


Messrs. A. P. Laurie and E. H. Strange have 
investigated the cooling curves of pure fatty acids 
and of mixtures on the same lines as Professor 
Roberts- Austen has studied the behaviour of 
alloys, by inserting thermo-junctions in the melt- 
ing tubes. When pure stearic acid is cooled, the 
temperature curve shows a horizontal branch, 
introduced by a slight rise due to the latent heat, 
marking solidification. When myristic acid is 
added, the mixture shows no definite melting 
point ; but secondary eutectic points can be ob- 
served, indicating the existence of combinations 





akin to definite alloys. These compounds do 10; 
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correspond to definite molecular proportions, how- 
ever, as Guthrie already pointed out. These 
eutectic points, indistinct at first, can, on varying 
the proportions, be traced back through different 
mixtures. Curves were also shown for palmitic 
and lauric acids. 


EQuiIVALENT REPLACEMENT OF METALS. 


Dr. Clowes dealt in this paper with reactions 
which are a source of trouble in voltametric de- 
terminations. When iron is immersed in cupric 
sulphate, copper is deposited, and an equivalent 
amount of iron is dissolved. When magnesium 
acts on copper sulphate, the reactions are cempli- 
cated, copper and cuprous oxide are deposited, and 
hydrogen is liberated. Thecuprous oxide appears, 
as is well known, also in copper voltametres. The 
investigation is rendered more difficult by the for- 
mation of a basic copper sulphate in hot vitriol 
solution. Yet Dr. Clowes thinks that the equiva- 
lents of copper and magnesium could finally be 
calculated from such reactions, although he can- 
not explain the phenomena. He believes that part 
of the hydrogen is evolved owing to hydrolysis 
leading to the separation of basic salt. He will 
further investigate the problem in conjunction with 
Mr. Caven. 


ALKALINE CHLORATES AND SULPHATES OF HEAVY 
METALS. 

Many solid sulphates, anhydrous or not, give off 
chlorine and oxygen, when heated to about 100 deg. 
Cent. Professors W. R. Hodgkinson and A. H. 
Coote, not satisfied with the explanations as yet 
offered, have heated the sulphates of Zn, Ni, Mn, 
Mg, Fe, Cu, and also various alums with and without 
water of crystallisation, and also the anhydrous 
sulphates of Ag, Hg, Pb, with potassium chlorate 
in order to settle the proportions of chlorine and 
oxygen. So far concordant results have not been 
obtained. 


Action or AMMONIA ON GuN-CoTTON. 


Professor Hodgkinson and Captain Owen, R.A., 
have studied the action of various gases on a gun- 
cotton which ignites or explodes when heated to 
180 deg. or 185 deg. Cent., and which is a cellulose 
tri-nitrite. The gun-cotton was carefully dried 
and powdered. The dry gases CO,, CO, H, SO,, 
N,O, NO, Cl, J, Br had no effect below 100 deg. 
Cent. With ammonia, ignition, and sometimes 
detonation, took place at 76 deg. or 80 deg. Cent. 
Before igniting, the cotton turned brown. On 
further investigating this reaction, the gun-cotton 
was finally spread under a glass jar, over a strong 
ammonia solution. It became discoloured and 
turned into a brown jelly in the course of six 
weeks ; exposure to light hastened this change 
considerably. Over sulphuric acid in a desiccator 
the jelly slowly changed into a friable brown 
»owder without any trace of cellulose structure. 

he ammonia is possibly oxidised at the expense 
of the NO, in the cotton; but the brown dry 
mass shows an increase of 7 per cent. in the 
nitrogen. The reactions of this brown mass are 
being further studied ; it dissolves in acetic acid 
under evolution of carbonic moxide, and the solu- 
tion dries to a clear glassy mass. 


Recent ADVANCES IN THE LEATHER TRADE. 

Dr. Gordon Parker summarised the progress 
made in tanning since 1885. More canaigre, que- 
bracho, and extracts are used, especially on the 
Continent, which is in advance of England in this 
field. The fermentation of tan liquors is better 
understood, and people no longer talk of waste 
of tannic acid and formation of gallic acid ; anti- 
septics are employed for checking mould. The 
bateing and puering of skins by means of dog and 
hen excrements, remains a standing disgrace. Acids 
and other substances have not answered as sub- 
stitutes. But Mr. J. I. Wood and others have 
isolated various kind of bacteria, and quite recently 
tubes containing bacteria cultures for puering have 
come from Frankfurt. The action is due, accord- 
ing to Mr. Wood, less to the bacteria, however, 
than to unorganised ferments. The drum processes 
turn out second-class leather only. Of the electric 
tanning, Dr. Parker did not seem to think much ; 
he referred to Sweden, but did not say whether the 
gréat electric installations supposed to exist in 
Brazil and also in France, are really working. We 
must allow a reasonable time for converting hides 
into leather, but as a curiosity he mentioned that 
in Vienna, boots had been exhibited, made from the 
hide of an ox killed 48 hours previously. Hot ex- 








tract of tanning materials, which saves up to 30 per 
cent. of tannin, is universally used on the Continent 
and in America, but not here ; the objection that 
the warm extracts colour the leather darker, is un- 
founded. Chrome tanning, either by a two-bath 
process (bichromates and acids) or by a one-bath 
process (basic chromates) yields a leather of ex- 
ceptional elasticity, light, soft, and waterproof, 
well suited for foot wear, though not for 
soles, which would be too slippery. Owing 
to the labours of Professor von Schroeder— 
the author might have added Dr. Rideal’s name— 
we can follow the absorption of tannin during the 
process. The first tanning school was started in 
Vienna. Leeds established one under Proctor in 
1884; the London Skinners’ Company has now 
fitted up a research laboratory, but the science of 
tanning is still neglected. As regards bookbind- 
ing, the American practice of brightening up the 
surface by means of sulphuric acid is most repre- 
hensible, as the surface can afterwards be rubbed 
off easily. In the discussion, Mr. Sprake Evans ex- 
pressed very strong opinions on the inferior leather 
of cheap boots, which were endorsed by the author. 


STANDARDS OF Purity FoR SEWAGE EFFLUENTS. 


Dr. 8. Rideal very properly considers the usual 
purity standards for sewage adopted by local 
authorities as arbitrary and artificial, and proposes 
to base a standard essentially on the ratio of the 
nitrogen oxidised to nitrates and nitrites (harmless) 
to the unoxidised nitrogen, present as ammonia or 
organic compounds which may become offensive 
and deleterious. This percentage of purification 
would range from nothing (raw sewage) to 97.5 
(deep well water). London river water would have 
a purification of 86 per cent. unfiltered, and of 91 
per cent. filtered. As regards bacteria, he would 
determine the ratio: total number capable of grow- 
ing, to the number growing at blood heat. With 
the help of bacteria the oxygen of nitrites and 
nitrates is capable of supplementing the free dis- 
solved oxygen of rivers in destroying the residual 
organic matter. From these considerations he 
deduces a formula which embodies all the data 
for the conditions of discharge of an effluent into a 
river, including the flow and aeration of the latter, 
and the available oxygen, the oxygen required, and 
volume of the effluent. The resulting figure would 
be the safety factor, which must not fall below unity. 
That would mean that the water can just deal with 
all its organic impurities. The Thames water at 
Crossness has a perilously narrow margin, its safety 
factor being 1.08, so that, especially in warm 
weather, chemicals have to be added, whilst the 
Exe water has a factor C=5.——In the discussion 
Mr. Douglas Archibald wished for hourly sampling 
of the sewage, the composition of which changes with 
atmospheric alterations (this is done at Manchester, 
according to Professor H. Dixon), and Dr. W. 
Stoddart, doubting the practical value of the new 
suggestions, gave other rules and definitions for a 
perfect effluent. Dr. Rideal rejected these because 
he had prepared sewage that would satisfy those 
conditions and be most offensive all the same. 


DETECTION OF THE DeENsITY OF CRYSTALS, 


The Earl of Berkeley described an apparatus for 
the very desirable purpose of determining the den- 
sity of crystals more accurately. The apparatus 
comprises two pyknometers of about 7 cubic centi- 
metres capacity; temperatures can be read to 
0.01 deg. Cent. The paper entered fully into 
various sources of error. For instance, the pykno- 
meter and its counterpoise must both be wetted 
and dried again when one of these parts has acci- 
dentally been wetted. The author’s determinations 
made with potassium carbonate in carbon tetra- 
chloride differ by 0.04 per cent. maximum. 


Tue TEACHING oF SCIENCE IN ELEMENTARY 
ScHOOLs. 


Dr. Gladstone presented the report of this 
committee, according to which the quantity, if not 
the quality, of science teaching, has improved 
during the past year. Science does not keep pace 
with mathematics, as grants can be males | with 
much less trouble in the latter branch. To 
ameliorate matters we need, as Mr. G. Gladstone, 
of Hove, and Mr. Bothamley insisted, better 
trained teachers and better trained Government 
inspectors ; further, better equipped laboratories, 
so that scientific methods may be taught, and not 
merely facts crammed. Mr. T. Turner did not 
regret that the instruction in agriculture was ap- 











parently declining ; it was an inefficient system 
aiming chiefly at the earning of grants. Dr. H. K, 
Armstrong severely condemned the ridiculous 
system of teaching agriculture, but put in a good 
word for the work of the London County Council 
and for science teaching in elementary schools in 
general, which was unfortunately often misjudged ag 
a useless luxury, whilst in reality of high importance, 
These views were endorsed by Dr. Kimmins and 
Professor Warington. 


JUVENILE RESEARCH. 

This paper, by Professor H. E. Armstrong 
F.R.S., was really a charming discourse on the 
manner how to initiate children (his own, 7, 10 
and 12 years of age) in testing physical facts, 
taking incidents from suitable story books, with 
the help of household utensils and simple apparatus, 
measuring vessels and balances. He strongly re- 
commended the systematic use of the balance and 
showed the note-books of his juvenile students. 


Eectrotytic MetHops oF QUANTITATIVE 
ANALYSIS, 


This report was read by Dr. Hugh Marshall. It 
deals with the determinations of zinc by Carleton 
Williams, and of nickel and cobalt by H. Mar- 
shall. We cannot enter into particulars in which, 
of course, the chief interest of the report lies. But 
we may remark that Marshall also finds that here, 
as in so many other respects, nickel and cobalt 
differ strongly in their behaviour. The British 
Association Committee has now examined almost 
all metals that can be determined electrolytically, 
In connection with this report Dr. Marshall de- 
scribed a clever 


Stanp FoR ELEctROLYTIC ANALYSIS, 

one of the ordinary stand type with screwed-on 
rings. The stem consists of two concentric parts, 
insulated from one another by rubber rings. The 
binding screws are on the flat part, so that connect- 
ing wires do not get in the way, which is especially 
convenient when other work is carried on upon the 
same table. 

Apart from a few papers on organic chemistry, 
comprising a paper by Professor Noelting, of 
Miilhausen, on an Entirely New Class of Colouring 
Matters, Amidated Aromatic Amidines, and Dr. 
Luxmoore’s scheme for the Analysis of Dorsetshire 
Soils, we have only omitted reference to the Action 
of Light on Dyed Colours; on Preparing a New 
Series of Wave-Lengths ; on the Bibliography of 
Spectroscopy; on the Carbohydrates of Cereal 
Straws ; and on the Promotion of Agriculture. 

Next year the British Association will meet at 
Dover, under the presidency of Professor Michael 
Foster, Sec. R.S. 

(To be continued. 








TAR-BURNERS FOR MARINE BOILERS. 

TuE illustrations on page 549 show an arrangement 
for utilising coal tar as fuel, which has been adopted 
by Mr. Edmund Shurer, the general manager of the 
Fairfield Shipbuilding Yard at Govan. Figs. 1 and 2 
show the boiler in section and elevation, with the 
tar-burning apparatus attached. The large store tank 
to hold 1400 gallons is placed conveniently, and it is 
fitted with a small steam coil for keeping the tar ina 
sufficiently liquid state to insure it pumping freely. 
From this main tank the fuel is pumped into a small 
supply tank placed inside the building, and above the 
level of the burners as shown. In this tank there is 
also a small steam coil. The tar runs from the supply 
tank directly into a jointed coupling, shown in detail 
in Figs. 6 and 7, fixed to the front of the boiler into 
which also is led a steam pipe for supplying the requisite 
pressure. From thiscoupling the tar fuel and steam pass 
in two ?-in. pipes down to the burner itself. The form 
of the burner is clearly shown in Figs. 3, 4, and 5, the 
blow-through being fitted to clear out any tar which 
may gather while the apparatus is not in use. The 
steam valve is first opened and the burner cleared of 
any obstruction. The tar supply is then turned and 
the light applied. This arrangement of burning liquid 
fuel has been applied for some time to one of the 
ordinary boilers working the hydraulic machinery for 
the shipbuilding works, and a comparison has been 
made as to the difference in cost of working with tar 
versus coal. In the latter case, including firemen’ 
attendance, the cost works out at 7/. 18s. 6d. per 
week for double shift, and, taking the same time with 
the refuse tar as fuel, the cost works out at 5/. 19s. 5 
thus showing a considerable saving. The only diffi- 
culty in the way of using the liquid fuel is that it 1s 
necessary to raise a certain amount of steam a 
boiler so as to get the steam jet. The weight of 
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used for 1164 hours is 15 tons, and the amount of tar 
used for the same period is under 9 tons. This com- 

rative cost is for coal at 10s. per ton, while the tar 
is assumed at 5s. per 100 gallons. 








FRENCH BATTLESHIP ‘‘CHARLES 
MARTEL.” 

WE publish on page 556 a general view of the first- 
class French battleship Charles Martel, and on our 
two-page plate a section of her main engines, which 
were constructed by Messrs. Schneider and Co., of 
Creusot. Further views will be given in a future 
issue. The Charles Martel was built in 1893, and the 
following are some particulars of this fine vessel : 


Length 120 m. (393 ft. 7 in ) 

Beam ... ae 22 ,; if Bis 

Draught (aft)... 8.40 ., ie re 

Displacement se 11,882 tons 

Indicated horse-powe Ke 13,500 

Speed ... * reel ee 18 knots 

Number of screws ... ; . 

Coal storage ... 800 tons 
Armour: 

Belt 450 mm. (17.72 in.) 

Turrets STO: 45 407; 

Deck 10-5, ARG, 
Armament : 


Two 305 mm. (12.01 in.) ; two 274 mm. (10.78 in.) ; 
eight 14 cent. (5.51 in.) q.-f.; four 65 mm. 
(2.56 in.) q.-f.; sixteen 47 mm. (1.85 in.) q.-f.; 
eight 37 mm. (1.46 in.) q.-f. 

The main engines of the Charles Martel are illus- 
trated by our two-page plate; they are vertical, with 
three cylinders, triple-expansion, of equal power, 
driving twin screws. The principal dimensions of 
the engines are the following : 


Diameter of high - pressure 


cylinder... ue 1.130 metre ( 443 in.) 
Diameter of mean-pressure 

cylinder... aa Sa SO) Sei, (GBR ses) 
Diameter of low - pressure 

cylinder os -< 2080: ,, (1064) ;,..) 
Stroke ... A200): .,,.. '( Beh 559 


Each engine is provided with a condensing plant, con- 
sisting of a wrought-brass tubular condenser, three 
vertical single-acting air pumps, and one centrifugal 
circulating pump. The pumps are worked by a 
separate engine. The high-pressure slide valves are 
—— the mean and low-pressure ones are of 
the flat type and are balanced. All the slide valves 
are governed by link motion. The reversing gear 
can be worked by hand or steam power. he 

istons are of cast steel and are conical in shape. 

he foundation plates which carry the crankshaft 
bearings are of cast steel; the columns on which the 
cylinders are supported are of forged steel. All the 
crankshafts, intermediate, and propeller shafts are 
hollow, and of forged steel ; the propellers are of special 
bronze, with blades fitted on. Each engine-room is pro- 
vided with two ventilators, one for delivering fresh air 
in the engine-room, and one for exhausting the hot 
air. The condensed water delivered by the air pumps 
of each engine, is collected in a tank provided with 
filters, whence it is delivered again into the boilers. 
Special evaporators serve for producing fresh water 
to make good the loss. There are 24 boilers of the 
Lagrafel and d’Allest type, as prescribed for this 
battleship, placed in four stokeholds; the boilers being 
connected with two funnels. 


Registered steam pressure... 15 kilos. (213.3 Ib. 


per sq. in.) 
Total grate area ... 95.208q. m. (1024.8 sq. ft.) 
Total heating surface includ- 
ing that not cove by 
water ... 8000 sq. m. (32,292 sq. ft.) 


The boilers are fed by eight Thirion pumps, worked 

y Separate engines. The ventilation of the stokeholds 
and the forced draught are provided for by eight fans. 

The maximum total power prescribed was 13,500 
horse-power, at 95 revolutions, with a maximum steam 
pressure of 12 kilogrammes (170.7 lb. per square inch) 
In on steam chest. The trials gave the following 
results : 











Duration of trial. .. hours} 6 6 4 24 6 
Number of engines working ..| 2 | 2 2 2 2 
» boilers ,, ao ae 24 24 
Average revolutions .-| 62.4 | 70.6 | 97 | 87.5 | 92.7 
‘otal horse-power oe ..| 2186 | 5545 14,931! 9800 | 12,620 
Coal consumption per horse- 
power per hour . ._kilogs.| 0.762 | 0.624 0.796 | 0.753 | 0.736 
consumption per horse- | 
power per hour .-  ‘Ib.} 1.68 | 1.38 | 176 | 1.67 | 1.63 
| 











PERSONAL.—We are asked to state that Mr. Henry 
munds, M.I.E.E., electrical engineer, has removed his 


ices from 39, Victoria-street, to 2, Queen Anne’s Gate, 
Netminster, S.W.—Messrs. Abbott and Co., of the 
ewark Boiler Works, Newark-on-Trent, have converted 
ir business into a limited liability company, under 
the title of Abbott and Co., Limited. 





ROYAL ENGINEERS. 
To THE EpIToR OF ENGINEERING. 

S1r,—‘‘ Eureka’s” contribution to this matter has no 
doubt given great satisfaction to all the professional 
civilians. I do not intend to oppose him, or, even dic- 
tate, on any point, as I believe that I and the other 
civilian correspondents have similar views, and agree 
with him. But mightI suggest that it would be, perhaps, 
better if the civilians did not attack the professional 
knowledge of the Royal Engineer officers? use even 
assuming that they are not qualified in engineering, it 
is evident that regulations could be put into force, so 
that the Royal Engineers’ long? of engineering 
would be second to none. Now if in their present condi- 
tion, they get all the advantages, what would they not 
get if they were to receive a training which qualified 
them as first-class engineers? By those tactics we may 
make matters worse for the professional civilian. Would 
it not be better for us to argue that no matter what the 
pap boy Engineer’s training and ability is, he has no right 
to be engaged on civilians’ work so long as he is eligible 
for vcmgreay 5 oes: which by common sense only 
belong to the Royal Artillery, cavalry and infantry. Sol- 
diering and jon mower must be considered twv distinct 
professions, and must be practised by two distinct classes. 

‘ Eureka” complains that Royal Engineer officers do not 
design the works which they take credit for. Would the 
civilians be better pleased if they did? I do not think so. 
I maintain that no regulations should be in force which 
allows military officers todo civilians’ work. 

A civil engineer is one who designs and superintends 
the erection of all public works and buildings, no matter 
where they are. Civil means civilian, and can never in- 
clude combatants who are soldiers. But civilians who 
have adopted the other branches of engineering are also 
considered civil engineers. There is no reason why all 
engineering of a permanent kind should not be under- 
taken by civilians. 

I oppose Royal Engineer Officer’s statement that Royal 
Engineers require a thorough knowledge of civil engineer- 
ing and other branches. tus go by common sense and 
assume, in the first place, that ‘‘ Royal Engineer Officer ” 
is right. Then there is only one solution, namely, to 

lace military engineers on the footing of a military 

epartment, and not to allow the officers the same com- 
batant advantages as the officers of the Royal: Artillery, 
cavalry, and infantry. Examples, the medical service 
and the engineers, Royal —, &c. (the present arrange- 
ment is the cause of the medicals and engineers, Royal 
esol grumbling, which is to be expected). On the other 
hand, if I am right, then either of the two schemes indi- 
cated by me might be adopted. The first, because Royal 
Engineers, being soldiers, are kept within the bounds of 
temporary and rough engineering required in time of 
war. And they are not encouraged to go outside of their 
own profession, and so interfere with two professions. 
The second, because military engineers would be made 
engineers only, and not soldiers, and no exception could 
be taken to them being instructed in the other branches 
of their one profession. 

As ‘‘ Royal Engineer Officer” maintains that military 
engineers should be soldiers and engineers, I will be quite 
willing to argue against this — publicly, but not pri- 
vately, as no purpose would served. I now request 
him to show why they would fail if they were made a 
military department, and I also invite him to attack my 
suggestions, and reasons on which he differs with me. 

ilitary men have the absurd idea that because the 
require to use anything they must have to do with all 
that pertains to it. I have referred to this before; but 
take another example. Electricity is used for the purpose 
of firing guns and submarine mines, and itis not neces- 
sary that an officer should have to study this subject at 
all, far less in a thorough manner. All that concerns him 
is how to use it. But we find that the Board of Trade 
have appointed a military officer to be an electrical ex- 
pert, and advise them on such matters as electric tram- 
ways and electric railways, &c. Now what reason can 
there be for demanding from military men the amount 
of study necessary for this? Again, because they use 
guns and explosives, why they are called upon to qualify 


when mechanical engineers and scientific chemists are 
competent to do so? 

Perhaps. the. following may be of use to agree Engi- 
neer officers. All barracks have at least one fireplace ; 
now the grates are made of iron, and coal, wood Paper, 
and matches are required. Why then should a bud ing 
field marshal be prevented from getting an appointment 
as manager of a mine and then an importment position 
in the Forestry Department? Afterwards he might get 
an appointment as a manager of paper mills; while 
after undergoing a course of ‘‘scientific instruction” in 
the manufacture of matches, the War Office might send 
him to advise Messrs. Bryant and May how to conduct 
their business ! ScrENCE. 





ARMY AND NAVY STUDENTS. 

To THE EprTorR OF ENGINEERING. 
S1r,—Now that all matters connected with the Army 
and Navy are of paramount importance, will you allow 
me, through your columns, to call attention to some 
curious anomalies in the treatment of various Army and 
Navy students ? : 

At the Royal Naval Engineering College, Devonport, 

the a age who are between the ages of 15 and 22, are 
fed. 

Three or four times a week their lunch consists of salt 

beef or pork (generally badly cooked and ones no 

second course, and no dinner; whilst the Woolwich 

cadets, who are between the ages of 16 and 20, have a 





good lunch, and also a gocd late dinner. 





so as to be able to superintend the manufacture of these, | d 


Why should Army students require more and better 
food than Naval students? I do not know how the cadets 
fare on the Britannia, but their course is very short and 
the —— long ; so even if they are badly fed, although 
that would be very wrong, it is not of such vast import- 
ance as in the case of the engineer students, whose holi- 
days are short, and who have to remain at the college 
some five or even six years. 

Midshipmen and assistant clerks in the gun-rooms of 
Her Majesty’s ships may partake at a comparatively 
small cost of both lunch and dinner, and the Royal Naval 
Engineering students, who are a great expense to their 
Y ragecse till they are 21 years old, should most decidedl 

provided with at least a really lunch, we 
cooked, and properly served, if the authorities cannot 
allow them sufficient time from their duties for both 
lunch and dinner. 

Another most curious soeeany, pareeased is that fitter 
apprentices in Her Majesty’s Dockyards, who pay no- 
thing for their education, are strangely favoured. They 
are provided with excellent schoolmasters, and those boys 
who show any talent are specially coached with the idea 
of their entering the Royal Naval Engineering College 
free of expense. _ 

These -apprentices are allowed to attend the Royal 
Naval Engineers’ College lectures ‘‘ free.” They are 
then frequently able, being much encouraged and lauded 
by the Admiral and other officials of the dockyards (no 
such encouragement being bestowed on the neglected en- 

neer students) to carry off the honours of the Royal 

aval Engineering College, and enter the Navy with the 
same chance of promotion as the engineer students. 

Does the Admiralty specially educate outsiders to com- 
pete with cadets on the Britannia, and, if so, how many 
may be admitted, and is that number increasing year b 
year the same as at the we Engineering College? If 
such were the case it would be fair, no complaint could 
be made, but not. — is free competition on the 
Britannia not permitted, but outside entry lieutenants 
enter with the knowledge that they will never be pro- 
moted. : 

Should the authorities treat the engineer students so 
differently from the cadets? The students pay for their 
course at college, considerably more than the Britannia 
cadets, after having gained a studentship by open com- 
petition, whilst the cadets’ competition is not open. 

hy should a cadet continue to be so favoured, and a 
student still further hampered? But it is so even after 
both have entered the Navy, the first-named getting 
nearly all the favours and honours in addition to more 
pay and pension than the latter; although the engineer 
officer, as is well known, has quite his share of the duties 
and responsibilities on board our battleships, with their 
enormous oe masses of machinery. 

Do the Admiralty act in such an_ extraordinarily 
unfair way because they are determined to prevent 
engineer officers growing in importance ? 

Do they intend to admit all and any into the engineer 
branch of the service, with or without a college course, 
whilst keeping their own branch select, to prevent all 
chance of equality existing between the engineer and 
executive officer, without considering the real well-being 
of the Navy ? 

Of course parents who have allowed, and have paid for, 
their sons to enter the nag Naval Engineering College, 
thinking they would be fairly treated, must not expect 
consideration. 

(I have just been informed that the Government intend 
to expend 20,0007. on laying out new grounds for the 
cadets, whilst the engineer students have had no recrea- 
tion ground for some years.) 


October 22, 1898. DISENCHANTED, 








Coa. IN ALASKA.—Coal has been discovered about 900 
miles from the mouth of the Yukon. The coal is readily 
mined, and meets an equally ready sale at 5/. per ton. 





Two S.icut CoLiisions.—As an engine was being 
backed on to its train at Greystones Station on the 
Dublin, Wicklow, and Wexford Railway, on August 14, 
it struck the coaches slightly harder than it should have 
one. Beyond the breakage of one or two windows, and 
cutting and buising three rma no damage was done. 
The engine was actually being driven by the‘ fireman, as 
the driver was engaged oiling. Colonel Addison con- 
cludes that this mishap was due to a miscalculation of 
distance on the fireman’s part, but he considers that the 
driver must share the responsibility, as he had no right 
to leave the driving to his mate. It was his first day as 
driver, and therefore the inspecting officer suggests that 
a lenient view of the case be taken. The report concludes 
with pointing out that the two facing points at each end 
of the passing loop (Greystones is on a single ey are 
beyond the limit of distance from the cabin, as laid down 
by the Board of Trade, and that therefore the attention 
of the company should be called to the same. A a 
collision also occurred at Manningtree, on August 20, be- 
tween a train of empty coaches and two other vehicles 
loaded with about 50 passengers. No damage was done 
to the rolling stock ; but some of the passengers, who ap- 
peared to be standing up at the time, complained of slight 
injuries. The train was being set back on a curve, so 
that the driver was unable to see the signals given by the 
shunter, who stood on the outside of the same. Colonel 
Yorke considers that both shunter and driver are to 
blame, the former (whom he holds to be the more blame- 
worthy) for standing on the wrong side of the curve, and 
the latter for not setting back with more care. While 
deprecating in general the en. of a train on to 
standing coaches, instead of moving the coaches on to the 
train, the inspecting officer that in the nt 
instance the latter alternative would have involved much 





extra shunting and consequent delay. 
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THE MAXIM - GUN FACTORY, 


MESSRS. 


VICKERS, SONS, ANT MAXIM, 


ERITH. 


LIMITED. 





WE have from time to time during the past few 
years described and illustrated the various weapons 
manufactured at the well-known Erith gun factory, 
formerly the property of the Maxim-Nordenfelt Com- 
pany, but which has recently passed into the owner- 
ship of Messrs. Vickers, Sons, and Maxim, Limited, 
upon the amalgamation of the Barrow Shipyard, the 
Sheffield Steel Makers, and the Maxim Company into 
one firm. Our previous notices will give additional in- 
terest to the illustrations of the Erith shops which we 
publish in this issue. Fig. 1, on the present page, 
shows the interior of the heavy gun shop, while on the 
opposite Pa Fig. 2 shows the Maxim gun depart- 
ment, and Fig. 3, the carriage department. 

The Erith works were established in 1888, and are 
at present under the general management of Mr. C. 
Salmon, late R.N., who has under his supervision 
from 1500 to 2000 men. The area occupied is 10 
acres, adjoining the South-Eastern Railway Loop 
line. This land for many years formed one of 
the most picturesque cricket fields in the whole 
country of Kent. It may be of interest to put on 
record that the site of these works, together with 
that of much of the neighbouring land, was once a bold 
hill, although now a sunken plain. The causes which 
led to the disappearance of this hill have acted through 
many generations, but are fast passing away. The 
soil Au consists of a very fine and dry sand which 
forms most excellent ship’s ballast, and thus it has 
come about that many millions of tons of Kentish 
soil have been carried to all parts of the world wherever 
ships have sailed. Never, perhaps, since this globe 
solidified, has any one corner of it been more widely 
distributed. Steam propulsion, double bottoms, and 
water ballast, have made this need for sand-supplied 
stability almost a thing of the past. No longer does a 
fleet of light coasters and ocean-going sailing vessels 
lie in Church Hole or Erith Rands waiting their turn 
at the ballast pier. 

This, however, is a digression for which we apologise, 
and we return to our illustrations. The big macnine 
shop at the Erith works has 14 bays, all 250 ft. long. 
Seven of these are devoted to the plant needed for 
making Maxim guns; five of them for the tools used 





in machining and finishing quick-firing weapons of the | 


Heavy Gun SuHop. 


Fic 1. 


3-pounder, 6-pounder, and up to the 6-in. type. 
Others are devoted to shot-making, and there is one 
utilised for gun-carriage work. e have illustrated 
and described in separate detail so many of the 
weapons turned out at these works that mechanical 
engineers will have a fair idea of what the pro- 
cesses are likely to be, but the following brief notes 
may be useful as giving a key to some of the general 
practice followed. For the smaller quick-firing guns 
the ingots are generally forged solid, whilst for the 
larger weapons hollow-forged ingots are used. Before 
any machining is done, the material is carefully ex- 
amined, and test-pieces are removed. The ingots are 
rough-bored, turned, and machined, after which the 
work is hardened and annealed, test-pieces being again 
cut off. Further boring and turning is then done, and 
the jacket, barrel, hoops, and locking rings having been 
prepared, the various parts are porn tim. § For shrink- 
ing on, the part to be expanded is placed on a revolving 
plate, and, as it rotates, jets a flame play upon it 
until the heat causes sufficient expansion to enable 
the tube to be dropped in, after which it is cooled and 
keyed up. The gun is then finished by boring, lap- 
ping, and rifling, after which it is passed to the car- 
riage department. Amongst other tools there are for 
rough boring a powerful 18-in. machine with a 75-ft. 
bed, fitted with a 20-in. hollow mandril. There are 
also several double-headed boring lathes, whilst the 
whole 250 ft. length of one of the bays is occupied by 
three long lathes. There are also milling machines, 
rifling machines, and other tools usual for work of 
this nature. 


In the Maxim gun department milling practice is 
prominent, as might be gathered from the large 
number of small interchangeable parts that have to 
be machined. In two of the bays there are about 80 
milling machines, the cutters of which are shaped to 
give the contours required for the various parts. One 
of the bays is occupied by the machines for the rifle- 
calibre gun barrels and those of smaller bore. The 
operations include drilling, finished boring, rifling 
lapping, &c. There are here two hydraulic rifling 
machines designed by Mr. Ramsay, the assistant 
manager. There are also boring machines working 
two barrels each at the same time, a vertical machine 





which laps two barrels simultaneously, and barrel- 
drilling machines, each of which operate on three 
barrels at once. There is also a special machine for 
all the operations of chambering rifle-calibre gun 
barrels. 

In connection with the carriage shop shown in 
Fig. 3 is the wood-working department, where there 
are machine tools for producing the various parts 
needed. : 








Locomotives For Russta.—The Warsaw and Vienna 
Railway Company will shortly be in the market for a 
number of new locomotives. This company recently pur- 
chased 32 locomotives in the United States, but it has 
been found that these engines will not be sufficient for the 
traffic which has to be handled. 





Water Suppty or Harrocate.—The first sod of a 
new reservoir at Scargill, intended to supplement the pre- 
sent water supply of Harrogate, was cut on Monday, the 
17th. The Town Council of Harrogate has recently pur- 
chased a gathering ground of 1100 acres at Scargill from 
Sir H. D. Ingleby. The reservoir will have a surface 
area of 32 acres, and its maximum storage capacity will be 
220,000,000 gallons. The cost of the reservoir is estima 
at 100,000. ; it is being constructed by the Harrogate 
aoe Council, under the superintendence of Mr. W. E. 

ixon. 





CaTaLocurs.—The General Electric Company, of 69, 
71, and 88, Queen Victoria-street, E.C., have issued & 
new price-list of telephones, of which they oxpply a ante 
variety.—We have received from Mr. A. G. Thornton, © 
St. Mary’s-street, Manchester, a copy of his new ae 
logue of drawing and surveying instruments. Many © 
the sets of instruments are arranged in a novel manner, 
Mr. Thornton having some time since requested euB ay 
tions as to this from draughtsmen. He has further recent y 
introduced sets made in aluminium alloys in_place 0 
electrum.— The Pulsometer Engineering Company, 
Limited, of 61 and 63, Queen Victoria-street, have i” 
published a pamphlet describing the construction of the 

ulsometer, and giving many illustrations of its, on 

he United Asbestos Company, Limited, have issued & 
revised price-list of their ‘* Salamander” ceiling —— 
tions, which are stated to be capable of resisting grea 
extremes of heat. 











ERITH. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig - Iron Market.—Last Thursday forenoon 
about 20,000 tons of pig-iron were sold, and prices were 
easier, the drop ranging from 3d. to 14d. per ton. Other 
25,000 tons changed hands in the afternoon, and prices 
was easier, by another 3d. to 2d. per ton. Of Cleveland 
5000 tons were done at 45s. per ton one month, 10s. profit in 
sellers’ option. The settlement prices were: Scotch, 
493. 10}d., per ton, Cleveland, 45s. 3d.; Cumberland 
and Middlesbrough hematite iron, 55s. 94d. and 
53s. 9d. per ton respectively. A fair amount of 
business was done on Friday morning. For a time 
prices were very flat, Scotch warrants being sold 
down to 49s. 8)d. per ton cash, but good support was 
forthcoming, and the price rallied to 49s, 11d., thus re- 
ducing the loss from Thursday to 4d. per ton. Hematite 
iron gained 1d. per ton, but Cleveland was unchanged. 
There were sales amounting to 20,0000. In the afternoon 
a good business was done, the close being very firm. 
Scotch iron rose 1d., Cleveland 34d., and hematite iron 2d. 
from the forenoon rates current at the close. The sales 
amounted to 15,000 tons. At the close the settlement 
rices were 503., 453. 74d., 56s., and 53s. 9d. per ton. A 
ase amount of business was done on Monday forenoon, a 
lot of realising taking place on account of the political un- 
cartainties. Scotchiron was chiefly sold, and fell 34. per ton. 
Hematite iron also gave way 1d. per ton, but Cleveland, 
on the other hand, was strong, and advanced 44d. per 
ton. The sales reached 40,000 tons. There was further 
realising in the afternoon, and Scotch iron was very flat 
for a time, but a commission house came in and bought 
about 10,000 tons, and that steadied the prics. Still it 
was 13d. down from the forenoon’sclose. Cleveland con- 
tinued firm, and the sales amounted to 25,000 tons. The 
closing settlement prices were 493. 74d., 453. 10}d., 
553. 104d., and 533. 10}d. per ton. A good business was 
done on Tuesday forenoon. The tone of the market was 
excited over the political situation, and on a pressure of 
sales prices suffered a smart drop, Scotch 54d. and hema- 
tite iron 6d. per ton. The sales reached 20,000 tons. In 
the afternoon from 15,000 to 20,000 tons changed hands, 
and after some fluctuations, prices finished round the 
forenoon close. The settlement prices were 493. 14d., 
45s. 9d., 55s. 3d., and 533. 104d. per ton. A moderate 
amount of business was done this forenoon, about 20,000 
tons being dealt in. The tone was firmer, Scotch ad- 
vancing 5d., Cleveland 34d., and hematite iron 5d. per 
ton. About 25,000 tons changed hands in the afternoon, 
when the upward movement was continued, prices, how- 
ever, not maintaining the best points. The settlement 
prices at the close were 49s, 74d., 463. 6d., 35s. 9d 
and 54s. par ton. Last week’s shipments of pig iron 
amounted to 3241 tons, as compared with 6275 tons in 
the corresponding week of last year. They included 117 
tons for Canada, 170 tons for South America, 253 tons for 
India, 191 tons for Australia, 200 tons for Italy, 371 tons 
for Germany, 160 tons for Holland, smaller quantities for 
other countries, and 1391 tons coastwise. The follow- 
ing are the current quotations for No. 1 of makers’ 
iron: Clyde, 55s. per ton; Gartsherrie and Calder; 55s. 6d.; 
Summerlee, 56s.; Coltness, 57s. 6d.—the foregoing all 
shipped at Glasgow; Glengarnuck fahippes at Ardros- 
san), 533. 6d.; Shotts eapet at Leith), 563.; Carron 
(shipped at Grangemouth) 6d. per ton. Consump- 
tion continues on a large scale, but fresh business wit 
volume is restricted, with the war scare a dominant 
factor. A hematite furnace at Summerlee has been 
substituted for an ordinary one. There are now in blast 
in Scotland 82 furnaces, of which six are making basic 
iron, 33 are making ordinary iron, and 43 are working 
on hematite iron ore. At this time last year there were 
78 furnaces blowing. The stock of pig iron in Messrs. 
Connal and Co.’s warrant stores Bod at 323,598 tons, as 
compared with 323,708 tons, thus showing a reduction 
amounting to 110 tons. 
Finished Iron and Steel.—Finished iron is steady, and 
the current prices are well maintained. Scotch steel- 
makers are now asking an advance of 2s. 6d. per ton on 


the price of steel angle-bars and on other bats. The |}, 


following may be given as the quotations now ruling: 
Steel boiler-plates, 7/. 5s. per ton; angles, 6/. 7s. 6d.; 
other bars, 7/. 2s. 6d.; ship-plates, 6/. 12s. 6d. per ton. 
Messrs. Colville and Sons, Motherwell, announce an 
advance of 53. on iron bars, and 2s, 6d. per ton on steel 
manufactures, All the Coatbridge makers have raised 
their list quotations 53, per ton. 


Glasgow Copper Market.—Last Thursday forenoon 50 
tons of - -¥ changed hands, and the price rose ls. 3d. 
per ton. In the afternoon 100 tons were sold, and the 
price fell 6s. 3d. per ton. On Friday forenoon 150 tons 
were disposed of, and the price gave way 23. 6d. per ton. 
There was no dealing in the afternoon. On Monday fore- 
noon 75 tons changed hands, and prices remained un- 
changed. In the afternooa 100 tons were sold, and the 
prices rose 5s, per ton. Yesterday forenoon 75 tons 
changed hands, and the price drop ls. 31. per ton. In 
the afternoon the prices were 53/. 103. per ton buyers 
cash, and 53/. 15s. three months. The metal was very 
firm this forenoon, when 100 tons changed hands at 
53/. 18s. 9d. and 54/. threemonths. Nothing’ was done in 
the afternoon, but at the close buyers were very firm. 


New Shipbuilding Contracts.—Measrs. A. and J. Inglis, 
Pointhouse, Glasgow, have booked an order for seven 
steamers, of about 1100 tons each, for the Newfound- 
land coasting trade.—Messrs. Rankin and Blackmore, 
Greenock, have sesured an order to build a saloon 
steamer, to steam at the rate of 20 knots, for the pas- 
senger service between Glasgow and Campbelltown. 
She is to be ready for next season.—Messrs. Carmichael, 
McLean, and Co,, Greenock, have received an order from 








a Danish company to build for them two steel steamers 
of 1600 tons register. 


Pipe Contracts.—Messrs. Shaw and McInnes, of the 
Firhill Foundry, Glasgow, have secured the contract for 
12 months’ supply of cast-iron water pipes for the Glasgow 
Tnenaniiaiesitick is to say, of certain sizes.—Messrs. 
Macfarlane, Strange, and Co., Limited, Glasgow, have 
secured the contract for 464 yards of water pipes, of 24 in. 
in diameter, which are to be laid over the new Glasgow 
bridge.—Messrs. D. Y. Stewart and Co., Glasgow, have 
taken a contract for the Water Commissioners of Glasgow 
for the supply of 1500 tons of 24-in. and 27-in. pipes for 
the new bridge and Govan-road contract. 


Royal Scottish Society of Arts Awards.—The Committee 
recommend the following awards for communications read 
or reported on during the session 1897-8: To Dr. James 
B. Readman, F.R.S.E., for his paper on ‘The Electric 
Furnace and Some of its Uses,” read on March 14, 1898, 
a Keith Prize, value 20/. ; to D. W. Kemp, for his paper 
on ‘A Volumetric Gauge for Showing Approximately 
the Proportion ef Lead and Tin in any Alloy of these 
Metals,” read on April 11, 1898, a Makdougall Brisbane 
Prize, value 10/.; to J. L. Maloney, for his paper on 
“An Automatic Safety Axle,” read on March 14, 1898, a 
Keith Prize, value 10/.; to Dr. Dawson Turner, for his 
paper on ‘‘ A New Form of Crookes Tube for the Produc- 
tion of Réntgen Rays,” read on January 10, 1898, a Hep- 
burn Prize, value 5/.; to W. Ivison Macadam, F.C.S. 
F.R.S.E., for his paper on ‘‘Carburetted Water-Gas,” read 
on November 22, 1897, a Keith complimentary silver medal ; 
to D. Bruce Peebles, F.R.S.E., for his paper on 
‘* Acetylene Gas, and a Simple Generator for its Pro- 
duction,” read on January 24, 1898, a Keith complimen- 
tary silver medal; to Peter Whyte, M. Inst. C.E.. for his 
paper on “The Hydraulic Machinery at Leith Docks,” 
read on February 11, 1898, a Keith re gy 
silver medal; to Professor Stanfield, F.R.S.E., for his 
paper on “‘ Experimental Investigation as Applied to the 
‘Teaching of Engineering,” read on February 28, 1898, a 
Keith complimentary silver medal; to William Shaw, 
for his paper on ‘‘ An Electrical System of Mechanical 
Ventilation,” read on April 11, 1898, a Reid and Auld 
complimentary silver medal; to Dr. R. Craig Maclagan, 
for his paper on ‘‘ Highland Dyeing and Colourings of 
Native- e Tartans,” read on April 25, 1898, a Keith 
complimentary silver medal. 


West of Scotland Iron and Steel Institute.—This insti- 
tute —— a new session last Friday night, the presi- 
dent, Mr. W. F. Paul, in the chair. The principal busi- 
ness was a lecture by Mr. J. E. Stead, of Middlesbrough, 
his subject being ‘‘Crystalline Iron.” 


Institution of Engineers and Shipbuilders in Scotland.— 
The opening meeting of the forty-second session of this 
Institution was held last night, Mr. George Russell, 
president, in the chair. He read an opening address, in 
which he took note of all the leading evidences of engi- 
neering progress on the Clyde, and on other matters. 
A discussion on Mr. James Weir’s paper, read at the 
Sheffield summer meeting, was engaged in, when several 
leading members of the fostitution had their say on it. 
The paper, it may be remembered, dealt with a water- 
tube boiler of his invention. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Electric Lighting at Hull.—There was a large gathering 
of members of the Hull Corporation and representatives 
of other public bodies on Monday, on the oscasion of 
the opening of the electric lighting extension in Scul- 
coates-lane, in that city. The extension has involved an 
expenditure of something like 40,0002. The building 
consists of two lofty bays, with Louvre lights for engine- 
room and boiler-house. In the engine-room there are four 
steam dynamos of 760 horse-power. The electric current 
will be generated at from 2000 to 2250 volts, and trans- 
mitted to sub-stations in Albion-street and Argyle-street, 
where it will be transformed to a low pressure of 220 volts. 
Amongst the adjuncts to the station is a large tank, 
aving a capacity of 30,000 gallons, the water for which is 
to be drawn from Barmston drain. From the station 
there runs nine miles of electric mains for the supply of 
the Hessle and Anlaby-roads district up to the Reale- 
vards : and mains are about to be laid by which East Hull 


residents will have the opportunity of using the illu- |} 


minant. 


Wages of Sheffield ineers.—Some time ago the 
members of the Sheffield branches of the Amalgamated 
Society of Engineers, along with the allied trades, made 


a request to the employers to — an increase of wages | § 


from 36s. to 38s. per week, with a reduction of one hour. 
At present the men work 54 hours per week, and they 
desire to cease work at noon on Saturday, instead of at 
one o’clock. A deputation from the men met the Em- 
ployers’ Committee at the Royal Victoria Hotel, and dis- 
cussed the question for two hours. The men’s represen- 
tatives remained firm, and eventually the employers pro- 
mised to communicate their decision by the 28th inst. 


Mr. John Bedford.—By the death of Mr. John Bedford, 
of More Hall, at the advanced age of 83, one of the most 
familiar and picturesque figures in Sheffield has 
away. Up toa year ago he had scarcely known an ill- 
ness, and then he met with a carriage accident by which 


he was badly bruised and shaken, and his collar-bone | }, 


fractured. From that time he began to fail. Mr. Bed- 
ford came of an old Hull family, and after an appren- 
ticeship in Sheffield with a well-known firm of merchants, 
he commenced business on his own account. He subse- 
ree became head of the firm of Bedford, Burys, and Co. 

t a later period he allied himself with the late Mr. John 
Bramall at the Lion Works, Mowbray-street. When Mr. 








Bramall retired, Mr. Bedford took his three sons into 
partnership, and continued with them until about 12 
ag ago, when he retired himself. In his younger days, 

r. Bedford was a very successful ee traveller, going 
over the greater part of Europe in the old coaching days 
and meeting with many adventures. Once during the 
Belgian War of Independence, when the allied forces 
were on the frontier of Belgium and Holland, he found 
himself encompassed by soldiery, and had the novel ex. 
perience of being escorted through the lines from one 
army to another. During the Franco-German war he was 
one of the last to leave Paris before the Commune and 
one of the first to re-enter. 


Iron and Steel.—The activity in all the heavy branches 
of Sheffield trade rather increases than otherwise, and 
almost all the establishments are so full of work that it 
is impossible for them to undertake orders requiring 
prompt delivery. In the armour-plate and heavy forg. 
ing departments the men are being employed all the 
time available, and with a new naval programme in 
prospect, this state of things may be expected to con. 
tinue for a long time. All the steel sheet makers are 
crowded with work, and some of them are unable 
to quote for delivery until the beginning of next 
year. The demand for all descriptions of iron jis 
steadily increasing, and prices continue to advan 
especially for hematites. During the week they have 
gone up 2s. per ton, and Derbyshire forge iron 1s, 
‘od ton. They now stand as follow: est coast 

ematites, 64s. to 663. ; east coast ditto, 623. to 633. 6d. ; 
Lincolnshire No. 3 foundry, 463. to 463. 6d. ; forge ditto, 
43s, 6d. to 44s. ; Derbyshire No. 3 foundry, 47s. to 47s. 6d.; 
forge ditto, 443. to 44s. 6d. ; bars, 6/. 103. to 61. 12s. 6d. ; 
sheets, 7/. 103. to 8/. The lighter industries of the city 
are slowly improving, although many firms manufactur. 
ing saws, files, and tools generally, are as well off for work 
as they have ever known in their experience. 


South Yorkshire Coal Trade.—There has been a general 
improvement in the demand for house coal this week, and 
at almost all the pits the output is cleared off rapidly. 
The steam coal collieries are running full time, and 
although there is a diminishing quantity going to the 
ports on the eastern coast there is no stacking owing to 
the heavy requirements for manufacturing purposes. 
There is a heavy demand for all classes of engine fuel and 
prices all round are firm. The coke trade is very good, 
with full prices. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was not large, and the amount of business 
done was not very extensive, but the tone of the market 
was most cheerful, and had No. 3 Cleveland pig been 
more plentiful some pretty large transactions might 
have occurred. Prices all round were very strong. 
No. 3 gm.b. Cleveland pig iron realised 44s. od. 
for prompt f.o.b. delivery, and that price was generally 
quoted, though there were buyers who reported that they 
had purchased small odd lots at 44s. 6d. On the other 
hand, several makers would not quote below 45s. The 
lower qualities were steady, No. 4 foundry being 43s. 6d. 
and grey forge 423. 6d. Middlesbrough warrants, after 
realising 45s. 10d., closed at 45s. 9d. cash buyers. East 
coast hematite pig was in demand, especially 
for home consumption, and mixed numbers were 
eva 543, 3d. to 54s. 6d. for early delivery. Mid- 

lesbrough hematite warrants were 54s. cash buyers. 
Spanish ore steady. To-day speculation in Middlesbrough 
warrants caused a rather sharp rise in them, and by the 
close of the market they were 46s. 6d. cash buyers, whilst 
makers’ No. 3 was certainly not above 45s. 6d., and busi- 
ness was done at 453. and even less. The other qualities 
showed no change in price. The fact that warrants 
are fully 1s. to 1s. 6d. above makers’ iron is causing the 
latter to be sent into the public stores. Many of the 
makers, however, object to this, and stipulate when 
selling that their iron must not be converted into warrants. 
That they are perfectly justified in taking such a course 
cannot be denied, for Ee experience shows that large 
warrants stores have facilitated speculation, which has 
created fictitious prices to the ultimate detriment of 
legitimate trade. Shipments this month are very poor, 
ut large quantities of pig iron will have to be sent 
to the Continent before the end of the shipping season, 
80 os we may look for pretty heavy exports in No- 
vember. 


Manufactured Iron and Steel.—All departments of the 

nished iron and steel trades are fully employed, and 
further advances have been made in quotations for most 
descriptions. Reports of more shipbuilding orders have 
naturally favourably influenced prices. The most marked 
strengthening is in angles and bars. The following are now 
the market quotations: Common iron bars, 6/.; best 
bars, 6/. 103.; iron ship-plates, 62. 53.; steel ship-plates, 
6l. 10s.; iron ship angles, 6/.; steel chip-angles, 61. 53.3 
and heavy steel rails, 4/. 12s. 6d.—all less 2} per cent. 
except rails, which are net at works. 


_ Coal and Coke.—Coal, on the whole, is steady. Bunkers 
in good request, but plentiful. Demand for gas coal 
improving. Coke in fu — for local use, and good 
blast-furnace qualities are from 15s. upwards delivered 
ere, 








Natat GOVERNMENT RatLways.—The revenue of the 
Natal Government railways is again increasing. ‘The 
og of the receipts is largely due to increased coal 
traffic, but 664 additional miles ‘have also been brought 
into operation. 
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NOTES FROM THE SOUTH-WEST. 


Falmouth.—The Falmouth Chamber of Commerce de- 
cided on Tuesday to invite the Town Council and the 
Harbour Board to appoint three members each to serve 
with three from the Chamber on a joint committee to 
invite the Board of Trade to hold an inquiry, through 
the Trinity Brethren, as to the best means of making 
navigation between the Dodman and the Lizard safer. It 
was resolved also to draw the attention of the Board of 
Trade to the danger of allowing electric light tu be used 
as masthead lights. The matter has been prominently 
brought forward in connection with a late wreck, as 
owing to the electric lights being extinguished the life- 
boat was unable to find the wreck. 


The ‘‘ Sheldrake.”—The Sheldrake, ——— gunboat, 
which has been undergoing repairs at Devonport for 
some time, is to y by the end of this month for a 
series of steam trials. She has been fitted with a set of 
Babcock and Wilcox water-tube boilers ; and as these are 
the first of the kind fitted, the trials will, to a great ex- 
tent, be experimental. 


Lianelly and Pontardulais Railway.—A special meet- 
ing of the Llanelly Harbour Commissioners was held on 
Saturday, Mr. E. Trubshaw in the chair. Counsel’s 
opinion was read, to the effect that the Commissioners 
had power to subscribe towards the promotion of a pro- 
posed railway between Lilanelly and Pontardulais. 
This railway, in the opinion of Counsel, would materi- 
ally affect the prosperity of the Commissioners’ dock ; 
and on that ground the Board was justified in spending 
public money in the promotion of a Bill to authorise the 
construction of the line. 


Labour at Devonport.—The staff of mechanics and 
skilled labourers at Devonport Dockyard is to be 
strengthened by an entry of temporary service men. 
The chief constructor will enter shipwrights principally, 
while the engineering entry will include engine fitters, 
founders, and boilermakers. 


Taff Vale Railway.—A meeting of Taff Vale railwaymen 
has been held for the pur of complaining of their 
present position. The undertaking has not yet full 
recovered from the effects of the great strike in the Sout 
Wales coal trade, the receipts for the past week having 
been 14,389/7., as compared with 16,9997. in the corre- 
sponding seven days of 1897. The men complain that 
they have keen put on short time, that their clothing is 
overdue, and that some of their number, who had notice 
to leave at the commencement of the coal strike, have not 
been reinstated. 


Cardiff.—The steam coal trade has shown no increase 
of strength—the markets have, ind en rather 
weaker, if anything. The best descriptions have made 
12s, 6d. to 13s. 6d. per ton, while secondary qualities 
have brought 11s. to 11s. 6d. per ton. The house coal 
trade has been rather more active, and prices for the 
best descriptions have been well maintained; No. 3 
Rhondda large has made 12s. 6d. to 13s. perton. There 
has been an average demand for patent fuel. Coke has 
been active ; foundry qualities have made 18s. 6d. to 19s. 
per ton, and furnace ditto 16s. to 17s. per ton. 


Dowlais.—Large deliveries have been made of steel 
rails, and the demand has continued so good that orders 
in hand for steel sleepers have had to stand over for the 
present ; they will, however, soon be executed. 





CoaL 1n GerMANY.—The production of coal in Ger- 
many in 1897 is returned at 94,008,000 tons, as compared 
with 85,684,000 tons in 1896, 79,164,000 tons in 1895, and 
73,717,000 tons in 1891. It will be seen that the extrac- 
tion has made rapid strides during the last seven years. 
The output of the Rhur basin last year was 48,424,000 
tons ; in 1881 it did not exceed 23,500,000 tons. 


AmeRIcAN Ratis.—The total production of Bessemer 
steel rails in the United States in 1897 amounted to 
1,644,520 tons, against 1,116,958 tons in 1896. Of the 
production of 1897, Pennsylvania made 1,027,996 tons, as 
compared with 674,096 tons in 1896, while Illinois and 
the remainder of the country made 616,524 tons, against 
442,862 tons in 1896. The production of all kinds of 
rails in the United States in 1897, including light 
and heavy rails, and street, electric, and mine rails, 
was 1,647,892 tons, against 1,122,010 tons in 1896, 
an increase of 525,882 tons, or over 46 per cent. The 

roduction of 1897 was composed of 1,614,399 tons of 
Sescemer steel rails rolled by producers of domestic 
ingots ; 30,121 tons of Bessemer steel rails re-rolled from 
old steel rails and rolled from pure blooms ; 500 tuns 
of open-hearth steel rails, and 2872 tons of iron rails. 








ENGINEERING IN AFGHANISTAN.—Sir Salter Pyne, who 
as Just returned to Afghanistan, says that money is not 
to be expended too freely this year after the two bad seasons 
that were experienced in Afghanistan through the closing 
rs the Khyber. This not only stopped the export trade in 
—— &e., but resulted in the detention of 1000 camel- 
ioads of machinery at Peshawar, the task of erecting which 
will devolve on Sir Salter Pyne shortly. He expects to 
lave cash-making plant and sawmills up in seven months’ 
time from now, which will give employment to 700 or 800 
— At present above 00 workmen are employed, 
and soon there will be about 5000 engaged. Sir Salter 
mentioned that two Gardiners and cwo Maxims were 
} ed out every month, and 120 Nordenfelts per annum, 
tom the Kabul workshops, They also turned out 120 


quick-firing field pieces, ranging from 6 to 14-pounders, | P®® 
output o! 


every oe sane daily t of rifles was 25, while they 
every 24 hour each of Snider and Maxim cartridges 





MISCELLANEA. 


_ ANOTHER attempt is to be made to develop tin mining 
in the States, some excellent ‘‘prospects” having been 
located in Colorado. 


Light railways have taken a very great development in 
Prussia since 1892, there sae § now 180 lines in running 
order orin construction. Further extensions are planned. 


Mr. W. Jackson Pope has made arrangements for the 
delivery of a course of 28 lectures on ‘‘ Elementary Metal- 
lurgy” at the Goldsmiths’ Institute, New Cross, com- 
mencing on each oczasion at 8.30 p.m. 


At a meeting of the Engineers’ Discussion Club, which 
was held at the Clapham Reform Club, Clapham, S.W., 
on the evening of October 19, a paper on the early history 
of ‘‘Self-Propelled Vehicles” was read by Mr. J. Glover. 


Lord Jersey and Colonel Boughey, Light Railway Com- 
missioners, sat on Saturday at Merthyr, to consider the 
gee light railway between Merthyr, Dowlais, and 

efn. After hearing evidence, Lord Jersey announced 
that the Commissioners were prepared to recommend to 
the Board of Trade that the necessary order be issued. 


With the break up of the drought the anxiety as to 
their water supply, which has exercised the corporations 
of many provincial towns, has been relieved. The fall 
last week was two or three times as great as for the corre- 
sponding period in 1895 or 1896, the maximum being 
recorded at Oxford, where it amounted to 2.54 in. In 
London the amount registered was 14 in. 


One great trouble American railways have to deal with 
is the common practice of stealing rides on freight trains. 
The culprits are by no means entirely tramps, a large 
proportion being quite able to pay for their transporta- 
tion, but preferring me their money more pleasantly. 
On the Pennsylvanian lines alone, 4531 were prosecuted 
for this offence during 1897. 


The opening meeting of the session of the Institution 
of Electrical Engineers will be held on Thursday, No- 
vember 10, when a paper will be by Professor 
Sylvanus P. Thompson on ‘‘Rotatory Transformers.” 
We learn that the annual dinner will take place in the 
Grand Hall of the Hotel Cecil on Wednesday, Decem- 
ber 7, and that the invitations are likely to be issued 
during the coming week. 


From some letters which bave recently appeared in the 
American Machinist it seems that foundrymen in the 
United States are agitating for pig iron to be furnished 
them with deep notches, so as to be most readily broken. 
Mr. West, however, points out that it is practically im- 
possible to cast the pigs with such notches, using the ordi- 
nary coarse sand adopted at blast-furnaces. He, however 
states that some furnaces are now furnishing pig metal 
cast in chills, the pig being only half the length of the 
ordinary sand-cast ones. 


The Secretary of State for Foreign Affairs has received 
a despatch from Her Majesty’s Consul-General_ at Chris- 
tiania, stating that tenders are invited by the Norwegian 
State Railways Administration for the delivery of various 
descriptions of oil, , tallow, yarn, tin blocks and 
bars, and other small stores, needed for consumption on 
the State railways during the year 1899. Tenders in 
sealed envelopes, marked ‘‘ Forbrugssager, 1899,” should 
be addressed to ‘‘ Jernbanestyrelsens Expeditions-Kontor, 
Christiania,” where they should be received by 7 p.m. on 
November 9, 1898. Further details may be obtained at 
the Commercial Department of the Foreign Office any 
day between the hours of 11 a.m. and 5 p.m. 


The number of passengers killed and injured on the rail- 
roads of America is 5 pa as many as in the United 
Kingdom. Even so, the number is small compared with 
the number carried. Mr. L. F. Sirce, general manager of 
the Pennsylvania lines, estimates that the precautions by 
means of which the English companies have reduced their 
casualty list to its present limits. have involved an ex- 
penditure in capital and annual charges equal to 57,500/. 
per life saved thereby. No new country can stand these 
charges, and it is doubtful whether poor districts such as 
parts of Ireland, Scotland, and Wales can be justly called 
on soto do. This, indeed, has been recognised by the 
Light Railways Act. 


A very important rating appeal has recently been de- 
cided af Sli Lalonde Quarter Sessions. Recently there 
has been a migration of factories from the larger towns 
in Leicestershire to the vill there being six hosiery 
factories in the Market Harborough Union alone. The 
Assessment Committee of the latter union insisted on 
rating the machinery, with the result that the rateable 
value of the factories was raised from 880/. to 2082/. The 
matter was then taken up by the Machinery Users’ 
Association, who carried the case to the Quarter Sessions. 
As a result, the Court gave a judgment in favour of the 
appellants, the new assessment being reduced from 2082/. 
to 947/. 


Professor Trowbridge has recently investigated the 
specific heats of copper, iron, and aluminium at very low 
temperatures and has obtained the following figures : 


Specific Heat. 
Between —181.4dg. Between 23 dz. 
and 13 dg. C. = AA C. 
Copper. ... .. 0.0868 u 
a. nes ae 0.0914 0.1162 
Aluminium cos. OSBSS 0 2173 


The experiments were very carefully made and were re- 
ted on times. Liquid oxygen was employed to 
obtain the lowest of the temperatures stated. The last 
column gives the specific heat at ordinary temperatures. 





From the Board of Trade returns it appears that during 


the six months ending June 30 last the accidents to trains 
in the United Kingdom caused the death of 14 persons 
and injury to 343. Of the killed, 10 were passengers and 
four companies’ servants. In the corresponding period 
of 1897 there were 22 deaths and 224 cases of injury. In 
many of the train accidents the damage done was confined 
to material. Moat of the accidents noted consisted of 
collisions, though there were also 11 cases of passenger 
trains derailing. In addition to the above, there were 
also a large number of people killed on the railways 
through their own fault, trespass on the line being a 
frequent source of accident. Such accidents were respon- 
sible for 311 deaths and 681 cases of injury. The casualt 
list, so far as the servants of the companies are concerned, 
show 221 deaths and 1773 men injured. 


A committee appointed by the American Association 
for the Advancement of Science has made a new deter- 
mination of the ampere, taking every precaution sug- 
gested by experience and the work of previous investi- 
gators to obtain great accuracy. As a result they find 
that a current of 1 ampere passed through a suitable solu- 
tion of silver nitrate, will deposit 0.0011192 mmes of 
silver per second. Lord Rayleigh’s value usually adopted 
is 0.001118 grammes of silver. Using the value of the 
ampere thus corrected in the experiments of Griffiths, 
Schuster, and Gannon on the mechanical equivalent of 
heat, the discrepancy previously existing between the 
figures found by these experimentalists and Professor 
Rowland disa With the old value of the ampere 
there was a difference of about 1 part in 400 in the 
values of the mechanical equivalent of heat determined 
by electrical and by mechanical methods. 


Some very interesting figures are given in a report of 
the Northern Pacific Railroad, just published, showin 
the increase in the average weight of the trains haul 
over this line. The object of the management has been 
to concentrate the traffic as much as possible in a small 
number of very heavy trains in place of more numerous 
lighter ones. Thus, prior to 1893, on the Lake Superior 
section, the standard train load was 650 tons; now it is 
1350 ; and similar reforms have been made in the other 
sections. The lightest standard train load now recog- 
nised is 1000 tons, which is adopted on certain of the 
more mountainous sections of the load. Light locomo- 
tives are being discarded and replaced by heavier ones. 
Since June, 1897, 95 of these lighter engines have been 
retired from service, their places being taken by 45 
heavier engines. Of these seven weighed no less than 
173,800 1b., of which 131,800 lb. is effective for traction. 


The report of the progress of the Ordnance Survey up 
to March 31, 1898, has been issued as a Parliamentary 
Blue-Book. Dealing first with England and Wales, the 
report states that the publication of the revision of the 
cadastral survey on the z;4,5 scale is proceeding as rapidly 
as — the total area published being 9236 square 
miles, of which 5217 square miles have been published 
during the year. The revision has now been taken up 
of all the countries of England and Wales which were 
surveyed more than 20 years The publication of the 
revised maps on the 6-in. scale has been hitherto much 
retarded by the publication of the new maps on this scale 
of London and the Tyneside towns. This latter work is, 
however, now approaching completion, and more rapid 
fo ow is expected in future. The total area on this scale 
= ished is 3788 square miles, of which 3609 square miles 

ave been published during the year. With a to 
the revision of the 1-in. map, which was sanctioned by the 
Treasury in 1893, the report states that the field work of 
the revision was begun in 1893, since which time the whole 
of England and Wales has been revised on the ground 
with the exception of a few streets in the Midland coun- 
ties and North Wales, which will be completed this year. 
Of a total area of 58,527 square miles thus revised 14,643 
have been revised during the year. The revised maps of 
28,305 square miles have been engraved and published 
5282 during the year. The general result to be obtain 
by the revision is that in 1899 there will be available to 
the public for the first time a 1-in. outline map of the 
whole of the country, prepared on one uniform system. 
and with its principal details nearly up to date. It is 
further stated that the revision of the map in the scale of 
4 in. to the mile will follow on that of the 1-in. map, but 
cannot proceed very rapidly until the latter has been com- 
pleted. After giving some details with regard to Scotland 
and Ireland, the report, in a summary and tabular state- 
ment of progress for 1897-8, shows that, so far as the 
original surveys of the United Kingdom are concerned, 
the town surveys for Great Britain and Ireland, the oxy, 
maps for Great Britain, the 6-in. maps, and the 1-in. 
maps for Great Britain and Ireland have all been com- 
pleted, while the hill engraving for the new series 1-in. 
map of England and Wales is proceeding, 4262 square 
miles out of a total of 27,569 published on March 31, 1898, 
having been published in 1897-8. Considerable work has 
also been accomplished in the way of re-surveying. 





Texas Petro.Eeum.—There are now 263 flowing oil wells 
at Corsicana, Texas, the present output of which is 2600 
barrels per day. ok lines, storage tanks, and refineries 
are being constructed. 


Tux Exxecrric Licut at Cape Town.—The electric light 
has made great progress at Cape Town. On June 30, 
1896, there were 203 consumers connected to the mains, 
with a total of 8000 8-candle power lamps, or their equi- 
valent. On June 30, 1897, there were 275 consumers, 
with a total of 13,000 8-candle power lamps connected ; 
and on June 30 of this year there were customers, 
with a total of 16,000 8 candle power lamps connected, 
while applications were outstanding for 36 consumers, 





with an equivalent of 1828 8-candle power lamps. 
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THE BENEFICENT INVENTOR. 


THE greater part of the material, and not a 
little of the moral, progress of the world is due to 
He it is who has lightened the 
burden of life, particularly for the poor, and has 
enabled men to find time for something else than 
the pursuit of food and shelter. This is a matter 
which is not sufficiently recognised. Other classes 
of men, particularly statesmen and lawyers, receive 
their full meed of publicappreciation, and theirnames 
are handed down to posterity as benefactors of the 
race, and justly so ; but it is well to remember that 
the inventor furnished most of the materials from 
which they built. During the obsequies of the late 
Mr. Gladstone, when the daily papers devoted 
columns to the history of his career and his achieve- 
ments, we looked in vain for the recognition of the 
fact that his most important actions were rendered 
possible by the inventor, and that had not the way 
been thus prepared for him, much which he accom- 
plished would have been impossible. In thus re- 
ferring to Mr. Gladstone we are not making any 
political allusion; any other stateman who had 
long been in possession of great power, and had 
inaugurated large changes in our national life would 
serve equally well to point the moral. 

Economic and social changes can only be success- 
fully made in a community prepared to receive them. 
This is axiomatic, but it is often forgotten, 
and men speak as if the statesman who modifies 
the laws and government to suit the altered con- 
dition of society really caused the changes. As an 
example we may quote the Elementary Education 
Act, which was passed long enough ago to have 
lost all trace of being a party measure. The 
startling feature of this was that it compelled 
parents to send their children to school, and thus 
deprived them for a time of what the children 
might have earned. There have been politicians 
who prided themselves that they had a great hand 
in this measure, and we would be the last to 
detract from their credit; but it should be re- 
membered that it could not have been passed 
in the days when the working classes were so ill- 
paid that their children’s wages were an absolute 
necessity to them. At that period the law would 
either have been a dead letter, or it would have 
led toariot. Inthe time of the spinning wheel 
and the hand loom, of the mail coach and the 
carrier’s wagon, the poor man’s house was a scene 
of unremitting toil, and even little children had to 
join, either indoors, or out-of-doors, in earning the 
family bread. It was only when the steam engine 
spread over the country, enabling one man to do 
the work of many, that the labourer could 
hope to gain a decent livelihood. It is the 
universal experience that when machinery gains 
i the 
burden of life is lightened. Men have then 
leisure for thought, and an interest springs up in 
their breasts in the affairs of the world in which 
they live. Then is the time for the wise states- 
man to step in, and direct into safe channels the 
new forces created by the inventor. 

Not of all inventors, however, can it be said that 
they are benefactors of their race. It needs some- 


566|thing more than mechanical ingenuity to raise a 


man to that level. He must have a sense of the 
needs of the time to direct his energies into the 
right channel. He must present his work at 
the psychological moment when the intellect of 
the period is ready to receive it, and when 





a latent demand awaits its advent. The man 
who is in advance of the age wastes his labour, 
and does positive harm by distracting attention 
from more practicable schemes. He may comfort 
himself in his failure by the thought that he is 
working for posterity, but in so doing he cherishes 
a delusive solace. Noone knows what the needs 
of posterity will be, nor along what line mecha- 
nical development will proceed. The unborn gene- 
rations are not likely to exhibit any great apprecia- 
tion of our efforts ; human nature will have to 
undergo a very marked and unexpected change 
before that happens. Further, under our system 
of patent laws, the advanced inventor is a stum- 
bling-block to progress. The brief possession of his 
ideas awarded to him by the State soon lapses, and 
then they became public property. But the altered 
condition of the times renders them unfit for 
application, if they ever were so, without further 
research and experiment, and no one cares to ad- 
venture in the matter for the benefit of the public. 
Such an invention is like a piece of common land ; 
it may have the possibilities of abundant harvests, 
but no one will plough it, and manure, and sow it, 
because he cannot hope to reap it. There are 
scores of lapsed patents which block the way of 
progress, and cause stagnation in the arts. The 
inventors to whom they were granted had not the 
insight to discern the needs of -the time, and 
wasted their efforts in producing what was not 
wanted. It is not by such labours that the world 
is made better to live in. 

Another essential of a beneficent invention is 
that it is complete, or that it is capable of rapid 
completion. There is nothing easier than to invent 
if you disregard the details. Hundreds, perhaps 
thousands, of people invented the surface con- 
denser for the marine engine, and yet it was years 
before it attained a practical form. As for water- 
tube boilers, the name of their inventor is Legion, 
or, rather, was, for he died years ago. Some of the 
boilers would have been successful if they could have 
been constructed with solid-drawn steel tubes, and 
if there had been a ready way of making the 
numerous joints they often contained. But these 
essentials were not forthcoming. The use of super- 
heated steam, again, furnishes an example of an 
invention which failed for want of the nec 
materials, and which fell into deep discredit for 
years, after the waste of immense sums of money. 
We could extend the list almost indefinitely ; but 
the above instances are sufficient to illustrate our 
contention that it is the invention which is capable 
of immediate application with a fair degree of 
commercial success that brings credit to its author, 
and good to the community. In a series of opera- 
tions, every one of which is essential, it is im- 
possible to draw comparisons regarding their 
value, for the failure of the least is as fatal 
as that of the greatest; and the resultant of 
them is nil so long as they do not all fulfil their 
functions. The man who perfects the weak link 
is, from the present point of view, as truly the 
inventor of the whole as he who originates the rest, 
for without him the previous work was useless. 

The best type of the beneficent inventor is 
George Stephenson. He had the supreme talent 
of seeing the requirements of the times, and suffi- 
cient skill to select the right means to fulfil them. 
He was by no means wanting in ingenuity, al- 
though originality was not his strong point. He 
had, however, the more valuable faculty of not 
failing over details; when he made a loco- 
motive, it ran and drew its load. His engines 
were capable of improvement, but in the mean- 
time they pulled the trains and put the rail- 
way on a commercial basis. He was the antithesis 
of the inventor who is always on the eve of success, 
and whose machine will work when it gets another 
wheel or a new connecting-rod. He was also far 
removed from the man who regards his invention 
as so perfect that nothing can mend it. He was 
always on the look-out for new ideas, and when 
he came across one that was valuable, he recognised 
it immediately, and used it. It is the fashion to 
sneer at him as an adaptor of other men’s ideas, 
but the reproach is undeserved. The end he set 
before himself was not the production of a valve 
motion or a multitubular iler, or even of a 
locomotive. His aim was an extended system 
of railway communication. Everything else was 
subsidiary to this, and it suited his purpose to em- 
ploy existing material when it lay ready to his hand. 
When this could not be obtained he did not flinch 
from the attempt to create it. In the main purpose 
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of his life he was eminently successful, and no man 
ever did moreto render possible the projects of states- 
men and philanthropists than George Stephenson. 

The beneficent inventor is not alone the man who 
deals with enormous schemes like the creation of 
a railway system. His object may be far more 
humble, and yet it may indirectly add quite as 
much to the comfort or happiness of the community. 
The production of paraftin oil from coal, by Young, 
furnishes a case in point. Many of our readers 
will remember the time when the whole of the 
lower, and the lower middle classes, were dependent 
on tallow candles for artificial light. It makes one 
shudder to recall the common scene of three or four 
persons sitting round a single dip, with its long 
smoky wick needing to be ‘‘ snuffed” every few 
minutes. The change from this to the common 
paraffin lamp represented an immense step in 
social matters, and one which should make its 
author’s name a household word for a whole 
generation. In such a climate as ours a good 
light is the most important factor in com- 
fort, after food and fuel, while it affects immensely 
both the quantity and quality of the work a man 
can do after sunset. It is most valuable in the 
hours in which self-education is possible, and in 
which those who have an ambition to rise in the 
world find their opportunity to gain knowledge. 
Had no improvement been made on the old tallow 
candle, this country, and all others, would have 
been less advanced in the arts of civilisation than 
they are to-day. We might also refer to the 
sewing machine as another beneficent invention of 
wide-reaching importance, designed to lighten 
domestic work and to furnish women with more 
leisure. Its effect has, however, been discounted 
by the increased complexity of feminine attire. It 
is not likely that any inventor will ever be able to 
overtake woman’s desire for new and ornate gar- 
ments ; however rapidly or cheaply they may be 
produced, she may be relied upon to spend on them 
all the time and money she can afford. Further, 
he certainly will not attain to fame in that way. 
Not one woman in a hundred knows who invented 
the sewing machine, nor one in a thousand who it 
was that delivered her from the drudgery of the 
spinning wheel. 

We have taken examples from two ends of the 
social scale—railways, which affect national and 
commercial life in their widest aspects, and domestic 
illumination, which concerns personal comfort in 
our homes. Between the two extremes an immense 
field exists in which invention is ever busy in 
reducing labour, or in rendering it more profitable. 
In our appreciation of the inventor we must not 
forget, however, that our obligation is not always 
solely due to him. An invention is like a child ; 
its conception and birth form a very small part of 
its life-history, unless, indeed, it be still-born ; in 
that case, an unobtrusive burial fitly ends the tale, 
which can be summarised in one word—failure. 
A new device—be it machine or process—needs a 
great deal of nursing before it can fight its own 
way in the world. Very frequently, we had almost 
written generally, those who are prolific in original 
ideas are not skilful in commercial affairs, and 
hence they often see their brightest offspring perish 
of inanition. Fortunate is the inventor who has a 
partner to act as foster parent to his progeny, and 
dry-nurse them into strength and activity. As we 
have already said, the abandoned patent is a bar to 
progress, and instead of being an aid to the civilisa- 
tion of the world is just the opposite. For some 
inventions no commercial ability could secure an 
immediate useful existence ; they are prematurely 
born. But there are many which perish simply for 
lack of care, and it is in regard to such cases as 
these that the services of the man of business may 
be as valuable to the community as those of the 
inventor himself. His abilities are of an entirely 
different order, but they are «directed to the same 
end. The commercial partner does not find much 
appreciation in the pages of Smiles and similar 
authors, but nevertheless he is often worthy to 
rank alongside the beneficent inventor, and, if he 

ot his due, his labours would be acknowledged. 
Gonasities the credit due to them both is reaped by 
the statesman who takes advantage of the conditions 
which they have created. 








THE CONGO RAILWAY. 
Tue geographical character of the African con- 


plateau which extends to within a comparatively 
short distance of the coast, where the country be- 
comes low-lying and unhealthy. The rivers coming 
down from the high land to sea level, in a compara- 
tively limited space, are barred by rapids, and in 
many eases also by shallows in the passages 
through their deltas to the sea. The Nile is more 
or less an exception; but here navigation was 
prevented by the cataracts, whilst the long strip of 
desert, almost uninhabited, which occurs in the pas- 
sage between Egypt and the great lakes was, as 
Herodotus states, a bar which proved effective for 
centuries in preventing any knowledge of the 
sources of the river reaching the civilised country of 
Egypt. Almost the only fact which the ancients 
discovered as to the interior of Africa was that of 
the existence of the Pigmies, which, for centuries 
considered mythical, were re-discovered on Stanley’s 
last journey. The story of their original discovery 
as given in Herodotus is very interesting, and runs 
something as follows: A number of young men, 
sons of chiefs, determined to explore Lybia further 
than any had ever done before. Starting out 
with ample supplies of water and provisions, they, 
after many days’ travel over the desert, came again 
to fruit trees, and whilst helping themselves to 
fruit were surrounded by a number of men quite 
black, and of much less than the common stature, 
who took them into a city inhabited by similar 
people. Near the city rana river with crocodiles 
in it, which they thought—and Herodotus agrees 
with them—to be the Nile. 

Such was almost the sole fact, and this but 
doubtfully established, that was discovered as to 
the interior of Africa before the present century, 
during which our ideas of Africa have been much 
modified. Instead of a barren desert, as it was 
represented in our schooldays, it appears that 
the interior of the continent is a ceuntry of im- 
mense resources; but to permit of developing 
these, enormous improvements in the way of 
transportation have been needed. 

Men’s heads, or shoulders, have afforded for 
years the sole means of conveying even heavy 
goods from or to the interior; and though, as 
the Pyramid builders proved, enormous masses 
can be thus transported, the cost is prohibitive 
for all but the most unlimited means or for the 
most valuable of commodities. Stanley, who 
was the first to discover the great natural re- 
sources of the Congo basin, pointed out that, 
enormous as these were, the country would be 
almost valueless unless a railway were constructed 
past the great series of rapids between Matadi and 
Stanley Pool. This distance, as the crow flies, is 
about 218 miles only, but the fall is 1000 ft., and 
the river is thus quite impassable to every kind of 
craft. The discharge at low water amounts to 
1,410,000 cubic feet per second, whilst at floods 
this volume is raised to 2,470,000 cubic feet per 
second. Matadi itself, which is some 86 miles from 
the mouth of the Congo, is, perhaps, the best port 
on the whole of the West Coast of Africa. There is 
no bar at the mouth of the Congo, as is the case 
with so many African rivers, and in times of 
high water ocean-going steamers of the largest 
class can, without difficulty, come right up to 
Matadi, which has been adopted as the starting- 
point for the Congo Railway officially opened 
on July 4 last. At low water the steamers can still 
reach Matadi, though the shifting sand banks cause 
frequent strandings, which, however, are fortu- 
nately not very serious matters. Steps are now 
being taken to maintain the channels through these 
banks by dredging ; still large vessels have always 
been able to reach Matadi at all seasons. Here, 
however, the difficulties of establishing remunera- 
tive trade commenced. The district of the Lower 
Congo is very sparsely populated, and the inhabi- 
tants, we may add, enjoy the reputation of being 
the ugliest niggers to be found in creation. Above 
Stanley Pool, however, the inhabitants are some- 
what better; here the river, and its numerous 
tributaries, affords navigable waterways, aggregating 
some thousands of miles in length. Thus the esta- 
blishment of a railway we the rapids would throw 
open to traffic a rich district of enormous extent. 
The proposal first made was to construct a line on 
the north bank of the Congo from Vivi (opposite 
Matadi) to Isangili, a distance of 38 miles. Hence 
to Manyanga, a distance of 65 miles, the river is 
navigable for small craft, though with difficulty, as 
the current is extremely rapid. From Manyanga 
a second section of railway would complete the 


this plan, and a similar alternative following the 
south bank of the river, lay mainly in the number 
of transhipments required, whilst another drawback 
was to be found in the limited size of the craft 
capable of navigating the stream between Isangili 
and Manyanga. Hence, it was finally decided that 
the railway must run without break between 
Matadi and Stanley Pool. No maps of the dis. 
trict being in existence, a party was organised to 
make a reconnaisance of the country to be traversed. 
The controlling idea given to this party was to find 
a route by which a line of 75 centimetres (294 in.) 
gauge could be run between the termini, the maxi- 
mum grade not to exceed 4.5 per cent., nor the maxi- 
mum curvature 50 metres (164 ft.), the grades to be 
compensated for curvature throughout. Heavy cut- 
tings and tunnelling had to be avoided. These condi- 
tions were by no means easy to fulfil, as the country 
proved very hilly, the ranges being intersected by 
ravines through which tremendous torrents pour 
in the rainy seasons, whilst at other times the beds 
might be quitedry. In addition, several important 
rivers, tributaries to the Congo, had to be crossed. 
It was impracticable to follow the line of the Congo 
itself owing to the heavy rock work which would 
then have been required; but once the river 
valley was departed from, the surveys had to carry 
the line over a series of watersheds and across 
numerous tributaries to the main river. In such 
cases it is always difficult to find the best line. 
When the survey can be carried up river valleys, 
it is almost impossible to go wrong in fixing the 
location, but when the course selected crosses these 
valleys, great judgment is required to fix on the best 
line to be adopted. In the present instance, the 
difficulties were enhanced by the tropical and in- 
salubrious climate of the country traversed, and 
by the necessity of the party taking all needed 
supplies along with them, little or nothing being 
procurable en route. ; 

The preliminary surveys thus made showed that 
a line of the character needed could be made with- 
out much difficulty, save at three points. The first 
troublesome section was met with immediately on 
leaving Matadi, where the line has to climb a height 
of 722 ft. in a distance of little more than 3 miles as 
the crow flies. To get the necessary development in 
maintaining the limiting grade, 238 ft. per mile, was 
difficult, owing to the close proximity of the Portu- 
guese frontier on the one side and of quite imprac- 
ticable country on the other. Finally, a route 42 
miles long was staked out, having continuous slopes 
of 238 ft. per mile on the tangents and equivalent 
grades on the curves, the only level portion of the 
whole being but 262 ft. long. The unusual plan 
was followed of locating the line regardless of river 
crossings, the bridges being then put in to 
suit the alignment, so that in one case there 
is a bridge on a grade of 148 ft. per mile, 
combined with a curve of 50 metres (164 ft.) radius. 
The next obstacle met on the survey was the river 
Lukuga, which, at first view, offered an apparently 
insuperable obstacle to the establishment of the 
line. When first encountered the valley was fol- 
lowed up stream for 15 miles or so, getting nearer 
and nearer to the Portuguese frontier, and with 
rapidly decreasing hopes of finding a practicable 
passage, till suddenly a point was reached where 
the river swung round through nearly 180 deg., 
its upper valley thus extending in the desired 
direction and giving every facility for the loca- 
tion. From this point to the Pool the only further 
difficulty encountered was the passage of the 
Inkissi, an important tributary of the Congo, 
which has necessitated the erection of a bridge 
having a span of 328 ft. The highest point passed 
by the line is at level 745 metres (2460 ft.), that of 
the starting-point at Matadi being 26.40 metres 
(86.6 ft.), and of Stanley Pool 315 metres (1033 ft. ). 
The total length of the route, as located between 
Matadi and Leopoldsville, is 241 miles. ; 

The work of construction was commenced in 
1889, but neither engineers nor navvies had expe- 
rience of work under such great natural difficulties. 
Progress was very slow, and at the end of three 
years but five miles of the line had been laid, at an 
expenditure of nearly 1,000,0001. The work on 
this section was particularly mer there being 
much rock requiring blasting. Further capital 
was secured, and with the experience gained more 
satisfactory progress was then made, though the 
labour and transport difficulties much retarded the 
work. Roads are unknown in the country, and 
hence it has proved economical to import timber 
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of timber growing in the country. The labourers 
were absolutely ignorant and untrained; and though 
after a time, stimulated by the introduction of 
piecework, the negroes made very good navvies, 
excavating under favourable conditions as much as 
3} cubic yards per day, they quite failed as masons, 
being exceedingly slow workers, even when other- 
wise efficient. For this reason masonry was kept 
down as much as possible, the very culverts under 
the embankments being of steel, since it was im- 
practicable to use wood, as is done in America, owing 
to its rapid destruction in a tropical climate. The 
steel culverts in question were made in stock 
sizes telescoping one into another, from 0.475 
metre (1.56 ft.) to 1 metre (3.28 ft.) in diameter, 
the plates varying in thickness according to size 
from 4 millimetres to 9 millimetres (0.16 in. to 
0.35 in.). Being round and light they were easily 
rolled into place. In certain cases these culvert 
pipes were laid in two or more layers, in order to 
secure the desired waterway. 

All supplies having to be brought over the line, 
it was essential to get this through in some shape 
or other, so that construction trains could run over 
it. Hence the -streams in the first instance were 
spanned by temporary wooden trestles, which in 
the end proved useful in the erection of the perma- 
nent metal superstructures. The floods on the 
different streams and down the torrent beds being 
tremendous, it was deemed advisable to use no 
intermediate piers, which would contract the water 
way and perhaps be finally undermined. In two 
instances only was this rule departed from, and in 
these cases too moderate estimates were originally 
made of the volumes of flood water to be passed. 
The openings originally fixed in these two cases 
were 230 ft. and 197 ft. respectively, which it was 
found necessary to increase in each instance by 
adding two spans of 65.6 ft. on each side of the 
main opening. i 

A peculiarity of the bridgework is the general 
use of turned bolts in place of rivets. The negroes 
proved hopeless as riveters, and hence the adoption 
of the bolts. The latter were turned up in a 
special tool, all holes were carefully reamed true 
during erection in the builders’ yard, and then after 
final erection on the line, the screw threads beyond 
the nuts were burred over to prevent any possi- 
bility of the nuts slacking back. The plan is 
stated to have given unqualified satisfaction. The 
largest bridge erected was that of 328 ft. span over 
the Inkissi, already referred to, but there is also 
aspan of 262 ft. and another 230 ft. In the first 
181 miles of line there are no less than 110 bridges, 
of which 35 exceed 33 ft. span. To facilitate 
handling, the dimensions of the principal bridge 
members was kept below 1.8 tons in weight and 
30 ft. in length, whilst small making-up pieces and 
the like liable to get lost in transit were carefully 
avoided, the plates being doubled over where neces- 
sary instead. Many of the bridges are on steep 
grades, in one case as much as 238 ft. per mile. 
The most remarkable bridge location is that already 
referred to, on which the line laid over the bridge 
has a gradient of 1 in 357 combined with a curve 
of 164 ft. radius. The span of this structure is 
132 ft. The lower flange of the girders is horizontal, 
whilst the upper, which supports the cross-girders, 
has a slope equal to the ient. To get the neces- 
sary width for the curve, the deck is widened at 
the ends, being supported by auxiliary girders, 
reaching from the abutment to the top chord of the 
main girder on the inside of the curve. 

Good ballast was found at hand over almost the 
whole length of the line. The speed being limited 
to 18.6 miles per hour, it was not thought necessary 
to make use of transition curves. The rails used 
weigh 454 lb. per yard, and are in 23 ft. lengths. 
The sleepers are of steel, 4.92 ft. long, and weigh 
71.7 1b each. A saving of steel could have been 
made by .. , heavier sleepers and less of them, 
but this would be more than offset by the increased 
difficulty in handling, and, moreover, the rail itself 
is better supported by the more numerous lighter 
sleepers actually employed, which run generally 10 
to the rail length, though at the sharpest curves 11 

ve been used. 

A telephone service was established parri passu 
with the progress of the works, and proved of ines- 
timable service. The posts supporting the line 
were of metal, solid-drawn tubing being used in the 
first instance, but these were quickly abandoned in 
favour of simple T’s, which were much cheaper and 
more easily fitted. The T’s weigh 7.55 lb. per foot. 
The insulator arm is fixed to the pole by a couple 





of bolts. The wire used is of phosphor-bronze, 
oxidised to disguise its real nature, as copper wire 
is a commodity highly valued by the aborigines. 

Water tanks and crossing places are erected at 
intervals of every 12 or 15 miles. The line is worked 
on the block system. A goods train takes three 
days to make the transit between the termini, whilst 
express passenger trains do the distance in two. 
No trains are run at night. The freight charges are 
high, ranging from about 103d. per ton-mile for 
tobacco up to 3s. 4d. per ton-mile for ivory. The 
passenger rates are ls. 10d. per mile for whites, 
and 2s. 2d. per mile for blacks. 





SIR WILLIAM WHITE ON ENGI- 
NEERING EDUCATION. 

Ir seems to be an unwritten law that the Presi- 
dent of the Institution of Junior Engineers should 
take Engineering Education as the topic of his 
inaugural address. At all events the majority have 
followed this practice, and not without some reason 
and much profit, for the subject is of abiding 
interest, with scope for differences of opinion ; and 
since the executive council of the Institution have 
been particularly fortunate in the choice of their 
presidents, we have the opinions and experiences of 
acknowledged leaders in engineering science 
adapted to those for whom they are specially profit- 
able. This year we have the Assistant-Controller 
of the Navy and Director of Naval Construction, 
Sir William White, a keen observer and philosophic 
thinker. He was able, as he reminded the 
members on Friday evening, to speak as a student 
and a professor, and we may add as the director of 
a great organisation which is dependent for its 
efficiency on the wise application of scientific 
principles. Sir William compared the growth 
and development of civil engineering to the 
growth of a tree, whose roots strike deep and 
stretch far underground, while the trunk enlarges 
and strengthens, and the branches multiply in all 
directions. ‘* Modern engineering has many 
branches, starting from the trunk idea of utilising 
the great forces of Nature for the service of man. 
Its roots strike deep and reach far in the fruitful 
soil of science, drawing thence renewed vitality and 
fresh ideas, with which to meet the heavier and 
more varied tasks imposed upon the engineer by the 
ever-increasing needs of civilised life.” He then 
proceeded to indicate the interdependence of the 
engineer and the pure scientist, passing a tribute 
to Dr. John Hopkinson as an embodiment of both. 

Enforcing the argument that a scientific educa- 
tion must be the base of all success, he urged the 
necessity of a widely diffused knowledge of all 
branches of engineering, while at the same time 
regarding as inevitable, specialisation in indi- 
vison practice. No one is now likely to pose 
as the ‘‘complete engineer,” prepared to under- 
take and carry through any kind of professional 
work. Most men are content to choose a line, 
and to endeavour to win distinction therein ; arid 
thus it is a good thing that there should still 
remain some such ground of common interest as 
science provides. But specialisation should never 
degenerate into isolation, since all branches of 
modern engineering are closely related, so that 
students and all men should study the general 
lines of advance, and from these each would find 
valuable, if unexpected, eee Y bearing on his 
own particular work. The shipbuilder and marine 
engineer must have a considerable acquaintance 
with each other’s work, in order that the problems 
of steamship construction and ocean transport may 
be successfully solved. The iron and steel ship 
builder must interest himself in the work of bridge 
and girder constructors, having already derived from 
engineers like Fairbairn and Brunel, who were, 
more or less, amateurs in shipbuilding, the con- 
ception and treatment of the ship as a girder. 
The scientific calculations now commonly made 
for the strength of the ships are due to Ran- 
kine. To the latter and to William Froude the 
modern theory of naval architecture owed a great 
debt, yet both were connected with other branches 
of engineering by training and practice. Again, 
harbour and dock engineers had to study shipbuild- 
ing progress, mechanical engineers had to meet, if 
not to anticipate, demands for new tools ; all engi- 
neers should be acquainted with new processes 
in metall , So as to secure the greatest efficiency 
in all structures ; and thus, while there must in the 
future be specialisation, there must a close ‘‘com- 
munion and fellowship ” between all branches. 


A young engineer’s education must, therefore, 
be arranged accordingly, and it may at once be 
said that Sir William White, from ‘‘ personal ex- 
perience and extensive experience,” advises that 
the practical training in the workshop, factory, 
shipyard, or other engineering establishment is, . he 
considers, best commenced when a lad is fresh 
from school. ‘‘ Roughing it then comes easy, ob- 
servation is quick, while the facility for acquiring 
handicrafts and manual dexterity is greatest. 
Familiarity with the habits and modes of thought 
of workmen is readily gained also, and is a valuable 
acquisition.” This every one admits, but the diffi- 
culty is as to the mental powers being maintained 
and developed. This, Sir William, of course, 
admits is a necessity; otherwise the loss is 
serious, but thinks arrangements could be made 
by which boys need not be subjected to such 
extreme physical exertion as would prevent even- 
ing study, and in all great industrial centres 
suitable evening classes are now established. 
The ideal system of training, in Sir William’s 
opinion—and every one will agree with him—is 
that which permits an engineering pupil to con- 
tinue his scholastic training side by side with the 
preliminary practical experience, as the medical - 
student attached to a hospital does. Selected 
men, having proved their capacity, could then 
proceed to a course of higher technical training, 
without losing all contact with practical work. The 
latter condition could be met by arranging suitable 
intervals, when students would suspend their studies 
of theory and gu out to the scenes of engineering 
operations, where they could compare the lessons 
learnt in the study and laboratory with actual 
procedure in carrying on work. This is the 
case with the Admiralty constructors and naval 
engineers, and Sir William was justly proud of 
the large number of men who, after being trained 
in this way in the dockyards and at Green- 
wich, had taken positions of responsibility in 
private works and educational institutions. Such 
a system has been copied in one or two towns in 
connection with bursaries at schools, notably in 
the case of the Denny Bursaries at Dumbarton, 
where the winner attends the classes at Glasgow in 
session, and works in the vacation. An extension of 
the system would be most beneficial, for there is a 
great temptation towards forgetting study if the 
a man takes his place every day at the works. 

ut if the young man finishes his practical course 
without loss of educational knowledge, and if he 
has the means and the capacity, he is well prepared 
for entry into a technical college at an age which 
permits him to obtain the full benefit of theoretical 
training and laboratory work. With ability and 
energy commensurate to the task, a student thus 
prepared, and bringing with him considerable prac- 
tical experience, ought to reap the greatest advan- 
tage from the higher course of study, and to be 
ready for actual work when it is completed. 

We have several times discussed in these columns 
the various systems of engineering education, par- 
ticularly the vexed question as to whether the 
college should precede or succeed the workshop. 
Although there are considerable difficulties in both 
systems of —, our opinion was substantially 
that of Sir William White, namely, that the work- 
shop course should follow the ordinary school, and 
that it should be accompanied by a considerable 
amount of study in the evening ; sufficient not only 
to — the lad losing his capacity for learning 
and his habits of study, but also to demonstrate 
how much capacity for scientific instruction he 
possesses. It will be a great pity if engi- 
neering education comes to be treated like a 
quack medicine, and administered to all and 
sundry, without any consideration to their mental 
qualifications. High mathematics and recondite 
scientific principles are a hindrance rather than 
a help to a man who has not the intellectual 
grasp to enable him to employ them practically. It 
is waste of time and effort to teach them to those 
who can make no use of them. What is needed is 
that, by the time the later course would naturally 
begin, the powers of the student shall have been, 
as Sir William White urges, so tested that it is 
possible to know exactly what is his intellectual 
ability. Then, in Sir William’s words, ‘‘ if he has 
the means and the capacity, he is well prepared for 
entry into a technical college.” 

Of Sir William’s ‘‘ideal system of training,” it 
is not necessary to say much, because it is only 
possible at present in its completeness to those in 
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dockyards it has not yet been placed on a com- 
mercial basis, for the Denny bursaries mentioned 
above, are the result of the public and philanthropic 
spirit of their founder, and are limited in number. 
Possibly some day we shall see the system ren- 
dered available for the general run of young engi- 
neers, but it will need great care to prevent the 
practical side being subordinated to the theoretical, 
and the workshop experience being of an amateurish 
character. Still, if it can be done, the benefits will 
be great, particularly in lessening the difficulty 
which the student experiences in finding remunera- 
tive work when he leaves college. He will then not 
lose touch with the actualities of his profession, and 
thus not be tempted to diverge into other paths. 





THE CHINESE RAILWAYS QUESTION. 
Po.itrcaL affairs in China have of late been so 
uncertain, that attention has been diverted from 
the industrial and commercial questions involved. 
Recent events have proved, if any proof were neces- 
sary, that any attempt to compel the Chinese to 
carry out sudden and extensive developments of 
Western ideas would only have the result of causing 
a retrograde movement. Forces are at work, 
neemige economic, and social, which are certain to 
ring about great changes, but they must be 
allowed to work out in a natural manner if a cata- 
strophe is to be avoided which would end in 
anarchy, and probably bring about a partition of 
China among the European Powers. Even this 
would not end the matter, for then these Powers 
would be face to face, and alongside the industrial, 
development there would grow up a state of armed 
eace, such as is sucking the vitals of Europe. 
owever, our present object is neither the discus- 
sion of existing political conditions or of the pro- 
babilities of the future, but rather a statement of 
actual facts regarding the railways question in 
China, as this affects all the other questions which 
have arisen or are likely to arise. 

Notwithstanding the unsettled state of political 
affairs in China it is satisfactory to find that the 
terms of the New-chang Railway loan contract have 
been arranged, and thus one factor which caused 
discord in the Anglo-Russian situation has been re- 
moved. Ithasbeen arranged that the Hong Kong and 
Shanghai Bank is to negotiate a loan for 2} millions 
sterling at 5 per cent. interest for the continuation 
of the Northern Railway to Newchwang and Hsi- 
Ming-Ting—a length of about 260 miles. The 
terms of the contract differ from those of the draft 
against which M. Pavloff protested, and seem now 
not only to meet his wishes, but also to offer sufti- 
cient security to the lenders. The loan is to be 
guaranteed by the Government, and secured upon 
that portion of the line already constructed between 
Pekin and Shan-Hai-Kwan—that is to say, that by 
this arrangement no mortgage is necessary upon 
that portion of the line to the north of the Great 
Wall ; so that in this respect the new contract is a 
concession to Russia, the representatives of which 
claimed that no other Power, or subjects of that 
Power, should have any claim on the lines con- 
structed within Russia’s sphere of influence. From a 
purely financial point of view probably this is a 
matter of small importance, so long as sufficient 
security is given for the capital invested in the 
enterprise, but the principle involved is very im- 
portant. If Russia claims this monopoly, she must 
in fairness allow tle same advantages to other 
Powers in their spheres of influence, but of this 
there is as yet little indication. The contract for 
the construction of the line from Pekin to Hankow, 
although nominally in Belgian hands, is well known 
to be backed by French and Russian capital and 
influence, and the line lies chiefly in the Yangtse 
region which Britain has claimed as her special 
sphere, and which China has promised not to alienate 
to any Power. What shculd be made quite clear 
is the nature of the security which is given for the 
capital invested in this lina, and it would be satis- 
factory to know that the British representative in 
Pekin has been able to secure for British the same 
arrangements as those to which he has consented 
for Russian capitalists. 

It seems, indeed, that this system of spheres of 
influence is likely to lead to endless troubles and 
complications in the future. The Americans are 
understood to have a project for the continuation 
of the line from Hankow to Canton, which, in- 
deed, may connect with the line which is to be con- 
structed with the help of British capital from Kau- 
lung on the mainland opposite Hong Kong. It 








would be far more satisfactory if all these arrange- 
ments were made on purely financial and not on 
political grounds. There is not much danger of 
difficulty with the Americans, for their policy has 
always been the same as ours, but difficulties may 
arise in connection with the conflicting claims and 
interests of Britain and other European countries. 
It is quite evident that if Russia insists on a 
monopoly in Manchuria we cannot consent to her 
interfering in the Yangtse Valley, and it is to be 
hoped that her representatives will be reasonable 
in this matter. It is understood that a friendly 
agreement has been come to with Germany for the 
construction, under joint control, of a line from 
Tientsin to Chin-Kiang, so that as soon as the rail- 
way enters the Province of Kiang-su it is to be 
held to be within the British sphere, and will come 
wholly under British management ; and, generally 
speaking, Germany professes to be content to re- 
strict her sphere to the region of the Yellow River. 
Several a ambitious projects have, as we have 
mentioned in previous articles, been put forward by 
the French, but for financial and other reasons they 
are not likely to make much progress for some time, 
and are probably more for the purpose of keeping 
out other people than to be made profitable to the 
French themselves. They are not, in any case, 
likely to interfere much with British interests, 
and there should not be any difficulty in coming to 
a reasonable understanding with regard to them, if 
there is any real disposition to do so. Unfortu- 
nately the representatives of the European Powers 
seem very often to take matters into their own 
hands, and by their actions make an understanding 
difficult. The latest news from Manchuria shows 
that the Russians are behaving in a very high- 
handed and dictatorial manner, and that the officials 
are conducting themselves as if they were already 
the masters of that part of the Chinese Empire. 
The provisions of the Cassini Convention are still 
very imperfectly known, but as yet Russia possesses 
no right that could be recognised in international 
law to exercise sovereign or even protectiveauthority 
in Manchuria, except with regard to the well- 
defined and restricted area embracing Port Arthur 
and Talien-wan. 

It has been remarked that it requires a war to 
teach the British people the geography of the 
countries in which they are interested, or even of 
those which belong to them, and recent affairs 
have certainly been the means of extending a 
general knowledge of the geography of China and 
of the vastness of the interests involved. In the 
limited space for subjects of this kind at our dis- 
‘sec we have from time to time endeavoured to 

eep our readers informed regarding the progress 
of events in the Far East. We were much in- 
terested in observing an instructive series of 
articles in recent issues of the Times reviewing the 
whole question of Chinese railways and covering 
the ground which we have from time to time gone 
over, and we were glad to find that the general 
conclusion arrived at for the most part agreed with 
those which we have placed before our readers, 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

An ordinary general meeting of the Institution of 
Mechanical Engineers has been held this week, on 
the evenings of Wednesday, October 26, and Thurs- 
day, October 27. The meeting was held at the 
Institution of Civil Engineers, by permission of the 
Council of the latter body, the chair being taken 
by the President, Mr. Samuel Johnson. On 
members assembing, the President first made re- 
ference to the great loss engineering science had 
sustained by the death of the late Dr. John 
Hopkinson, who was so well known to all members 
of the Institution as one of the very foremost 
amongst electrical engineers. Mr. Worthington, 
the secretary, next read the minutes of the previous 
meeting. The usual announcement was then made 
in regard to the retiring members of the governing 
body of the Institution who resign their positions in 
rotation, according to the rules. All offered them- 
selves for re-election, excepting the President, to 
succeed whom the Council had nominated Sir W. H. 
White, K.C.B., F.R.S., the Director of Naval 
Construction. In place of Sir W. H. White as Vice- 
President, the Council nominated Mr. T. Hurry 
Riches. The Council also nominated, as new mem- 
bers of Council, Sir William Arrol, Sir Benjamin 
Baker, Mr. H. Chapman, Right Hon. W. J. Pirrie, 
and Sir Thomas Richardson. No other names being 








suggested at the meeting, these gentlemen, with 
those retiring byrotation, formed the list for election, 

The next business was the petinn of two 

ieces of plate to Mr. R. M. Deely and Mr. G. J, 

ratt, the honorary secretaries of the local com. 
mittee at the late Derby meeting of the Institu. 
tion. The President also announced that the 
Council had decided to present the sum of fifteen 
guineas to the Welbeck Charities as a recognition 
of the fact that the Duke of Portland had waived 
the usual charge of admission to Welbeck Abbey 
on the occasion of the visit of members of the 
Thstitution there, last summer. It had also been 
decided to present ten guineas to the Midland Rail. 
way Institute. 


ELEctTRICITY FOR LIGHTING AND Power. 


The first paper on the list was a contribution by 
Mr. W. E. Langdon, superintendent of the elec- 
trical department of the Midland Railway, and was 
entitled ‘‘ Electric Installations for Lighting and 
Power on the Midland Railway, with Notes on 
Power absorbed by Shafting and Belting.” This 
paper we print in full on another page, and we will, 
therefore, at once proceed to the discussion. 

Dr. Alexander Kennedy was the first speaker. 
He had looked into the figures quoted by the 
author, and had come to the conclusion that the 
actual proportion of load to full load was much 
larger in the works under Mr. Langdon’s charge 
than was usual with ordinary central stations, the 
proportion of full load working out to six hours a 
day. Referring to the pumps worked by electric 
motors, the speaker said it would be very valuable 
if the actual result with regard to efficiency could 
be given. The last part of the paper was of 
great practical value, and gave information not 
hitherto accessible. Table II. gave the net work, 
and also the total work. He had made some cal- 
culations which seemed to show that if all the 
machines were at work, which would be the most 
favourable condition, then 50 per cent. of the work 
would be wasted. On a previous occasion Dr. 
Kennedy had made certain statements as to the 
advisability of using electric power for driving 
workshops. Exception had been taken to these 
statements by those who considered that he was 
throwing doubts on the value of electric power 
transmission. Dr. Kennedy himself was not of 
that opinion, and what was now said by the 
author, bore out the position he had taken. His 
view was that if the power lost in shafting, &., 
was less than 15 or 20 per cent., it was not worth 
while using electric motors for driving tools. It 
will be seen that the figures given showed a 
greater loss than the outside figure he had put 
down. He pointed out that in many cases tools 
would not be driven direct, but must use counter- 
shafting. That, however, would only be running 
when the machines were at work; so that the 
only waste due to this would be experienced when 
the machines were doing work, when, of course, it 
would not be actual waste. : 

Mr. A. Tannett Walker referred to the hydraulic 
pumps electrically driven, which were used for 
working the lift as described by the author. He 
thought this was a fine tribute to the value of hy- 
draulic power as applied to the purpose referred to. 
The pumping plant, it will be seen by reference 
to the paper, was laid down by the Hydraulic Engi- 
neering Company, of Chester. It consisted of two 
horizontal three-throw  single-acting hydraulic 
pumps, each with a capacity of 23 gallons when 
running at 46 revolutions per minute, the pressure 
being 700 per square inch, This, Mr. Walker 

ointed out, would be equal to 114 horse-power, 
a. according to the paper, 23 brake horse-power 
were given out by the motor when running at 550 
revolutions per minute. The speaker would be 
glad to know whether the difference represented 
actual loss between the motor and the pumps, as 
he considered such could hardly be the case. Mr. 
Langdon stated, in reply to this question, that it 
had been considered desirable to allow an am ile 
margin of power, and this accounted for the dif- 
ference between the power the motor was capable 
of giving off and that actually needed by the pumps 
driving the lift. 

Mr. Patchell said that, in spite of the remarks of 
Mr. Walker, he would have tried to get the lift 
referred to to do its work without the intervention 
of hydraulic ram. In regard to the means taken 
by the author to regulate pressure in the or 
trical lines, he thought that extra complications h 
been introduced by adopting three machines. Most 
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ople were able to do with two, while some 
adopted only one for the same purpose, having a 
double-wound commutator. He agreed with what 
Dr. Kennedy had said about the load factor, the 
works described being more favourably situated in 
that respect than the London stations. He was of 
opinion that the arrangement for working the 
pumps described was not a very good one, as it 
would result in unpleasant jars on the piping. In 
regard to regulation, he considered that a good 
deal needed to be done with electric motors to 
bring them up to the standard of the steam 
engine. There was this fact, however, to be con- 
sidered, that with electric motors it was possible to 
tell what was being done at the time by means of 
the recording instruments, whereas with the steam 
engine the value of the performance would only be 
found out by the balance-sheet at the end of the 

ear. 

" Mr. Schénheyder said that years ago he had 
adopted a plan, similar to that described, of allow- 
ing a motor to run continuously when the demand 
for pressure water temporarily ceased, by means of 
adiverting valve operated by the accumulator, thus 
allowing the water to return from the pumps to the 
suction tank. There was some difficulty in arrang- 
ing this with safety, as it was very trying on the 
valve ; but he had got over the trouble by intro- 
ducing a spring connection, which actuated the 
valve when the pressure on both sides was balanced. 

Professor Dolby was unable to follow Dr. Kennedy 
in the conclusion he had arrived at as to the loss 
of transmission deduced from the author’s Table. 
So f.r a: the speaker could see, the amount should 
be 18 per cent., a figure which, however, was after- 
wards corrected by the speaker to 28 per cent. of 
the energy usefully employed. He pointed out the 
effect of varying diameter of a bar turned. In re- 
gard to the power absorbed, he would like to ask 
what objection there was to the use of an electric 
lift in the hotel in place of having the hydraulic 
cylinder interposed. The loss of two transmissions 
must be considerable. He would also like to know 
if the light and power were taken off the same 
feeders ; if so, the fluctuations in potential might 
be considerable. He would aiso ask whether the 
motor was shunt-wound. 

Mr. Druitt Halpin referring to power required 
for hotel purposes, said that under somewhat 
similar conditions to those described by the author, 
he had not used electric driving. Hotels required 
quantities of hot water for baths and other pur- 
poses. Low-pressure steam could be applied for 
heating this water, and, therefore, it was often 
desirable to use steam engines and condense the 
exhaust steam for the purpose of the hot water thus 
obtained. He thought that if the whole facts 
were gone into, it would be found that at the 
hotel referred to a good deal of live steam was 
being taken for heating purposes. 

Professor R. Smith, referring to the author’s 
Table II., said that when all the machines were 
running, Dr. Kennedy had found the efficiency to 
be 50 percent. Professor Dolby’s figure was 18 per 
cent. (subsequently corrected to 28 per cent.), and 
the speaker made it 28 per cent. These ratios, how- 
ever, were not given very accurately, being arrived 
at by a process of elimination, and it should be 
noted that when extra power was put on there was 
an increase in the frictional losses. This would 
not be inthe shafting and bearing so much, as in 
spur and bevel gearing. He had been fortunate 
in being able to measure the absolute power at the 
point of a cutting tool in certain machines. This 
had been done by means of an instrument which 
could be applied without interfering with the cut 
of the tool. He had applied this in connection with 
a large lathe used for turning down steel ingots. 
With this a cut 1} in. deep was sometimes taken, but 
in his experiments he had not gone to so great a 
depth. When his measurements were taken the 
depth of cut was in. with a traverse from jy in. up 
to}in. The biggest cut, therefore, was 4in. wide and 
gin. deep, the cutting speed being 5 ft. to 6 ft. per 
minute. Under these conditions he found that the 
force at the tool’s point was 21,2001b. He had 
every confidence in the apparatus and felt sure that 
the error would not be more than 1001b. The 
figure he had given was equivalent to 50 foot-tons 
per minute, and would, therefore, be between 3 and 

horse-power absolutely applied at the tool point. 

e makers of this lathe reckon that 12 to 14 horse- 
power were required to drive it in taking such a cut. 

Mr. Harris said that the author had not touched 
Upon the question of capital cost. He had lately 


been considering whether a number of tools should 
be electrically driven or otherwise, and had found 
that belting cost 51. per motor. If, however, elec- 
tric motors were introduced, the cost of a lathe 
and the cost of the motor would be about equal, 
so that the price of the installation would be about 
doubled. Mr. Walker asked the author what was 
the efficiency of the motor, and Mr. Carter stated 
that it was common for from 70 to 80 per cent. to 
be wasted in belts and shafting. 

Mr. Henry Lea, pointed out that the author 
had stated in the paper that 2175 16-candle 
power lamps were used and 348 8-candle power 
lamps. There were also a few arc lights for special 
purposes. The maximum current observed in ordi- 
nary work was 1430 amperes. In the engine-room, 
however, there were four steam dynamos, two of 
which gave 500 amperes and two 275 amperes, or 
1550 amperes in all. As 1430 amperes were used 
in ordinary work, there were but 120 amperes left 
asa balance. Mr. Lea considered that too small a 
margin as a stand-by. As an example of the power 
lost in transmission by shafting with small machines, 
he would refer to some experience obtained with 
polishing spindles. There were five double-ended 
machines driven by belting from the line shaft below, 
this being in turn driven from a further shaft which 
was driven by a countershaft in the engine-room. 
The speed was 2000 revolutions per minute. An elec- 
tric motor was attached to this system of driving in 
order to ascertain the conditions, and it was found 
that when running idle six electrical horse-power 
were needed, but with the men at work 9 horse- 
power were required. Electric motors were then 
applied to drive the spindles direct, so that there 
would be no countershafting or belting. It was 
found that the power then required was # horse- 
power per spindle. If this were taken as 1 horse- 
power, and were multiplied by five to bring it up to 
the number of machines, but 5 horse-power would be 
needed in place of nine as formerly. Ten pounds per 
year per horse-power was a usual allowance ; and it 
would thus be seen that 40]. to 50/. per year were 
wasted with belt driving. Interest at 10 per cent. 
on 501. would amount to 500/., but the cost of 
the electric motors was not more than 1501. There 
would, therefore, evidently be a saving by aban- 
doning shafting and belting. The fact that hy- 
draulic power had been used in the hotel lift 
seemed to indicate that electric lifts had not been 
very fully developed. He thought that when more 
attention had been given to this subject hydraulic 
rams would not be needed to intervene. 

Mr. Jeremiah Head thought that most of the 
speakers in the discussion had had in their minds 
the respective merits of a central steam engine as 
against motors applied to separate tools or to line 
shafting. There were, however, other dispositions 
of machinery where the merits of electricity would 
come out with greater force. In shipyards and 
steel works, for instance, the demand for power 
was scattered, and steam pipes were often carried 
long distances to engines attached to tools in dif- 
ferent parts of the works; or it might be that 
separate steam engines had their own boilers, 
each requiring a man to look after it. In 
such cases there was great waste, for the 
load factor was generally small, whilst each long 
length of pipe acted as a condenser. In the in- 
stances he had given there was no doubt that the 
central electrical station was exceedingly advan- 
tageous. At Messrs. Richardson’s works at Hartle- 
pool there had formerly been 27 separate engines 
distributed over the works ; with the introduction 
of the central station system and electric distri- 
bution, these 27 small engines had been super- 
seded by one modern triple-expansion high-pres- 
sure condensing engine of high efficiency. Mr. 
Head had had some experience abroad in steel 
works where electric driving from central stations 
had been installed, and it had been found that 
half the coal had been saved in some instances. 
And not only did they save fuel, but the con- 
venience was exceedingly great. 

Mr. Burstall said that there was one point not 
touched on in the paper, although it was likely to 
be constantly arising in the application of electric 
power to driving machines. It was the question 
whether for a group of small tools separate motors 
should be attached to each, or whether the group 
should be driven by one motor, common to all, 
through the agency of shafting. Experiments 
seemed to show that with a group of small lathes 
one motor would be the best ; but it was found in 





practice that it was necessary to put in a motor 








larger than the average work needed. Say, for in- 
stance, 4 horse-power would be the maximum 
for one small lathe. If, however, a dozen of these 
lathes were driven from one motor, that need not 
be of six horse-power. It would, therefore, be pos- 
sible to run the motor at a higher efficiency, and 
thus make up for the loss in shafting. 

Mr. J. H. Wicksteed said that in a works having 
10,0001. worth of tools, 5001. a year would be about 
the coal bill. If electric motors were used, and the 
countershafts and belting were to be continued in 
use, not much good would be done. If, however, 
separate motors were applied to the tools, there 
would be no lost motion due to belting. The loss due 
to this cause was not generally appreciated. The slip 
of a belt might be 25 per cent. if it were not pro- 
perly looked after oe tightened up. If it were 
tightened up the elements of destruction were intro- 
duced, and it would soon become loose again. The 
use of electric motors enabled the power absorbed 
by the tool to be always known. A planing ma- 
chine might need 50 horse-power on the cut and 
40 horse-power for quick reversal at 60 ft. per 
minute. From practical inquiries he had been 
able to make, he considered it a fair thing to 
say that the cost of laying down tools in a 
machine shop was twice as much if they 
were electrically driven as if belting were used. 
Supposing, therefore, the tools cost 10,000I. if 
driven in the old way, and the coal bill were 500/. a 
year as stated, and if by electric driving the cost of 
the installation were brought up to 20,0001., the 
interest on the extra expenditure would be equal to 
the coal bill. If, therefore, all the coal were 
saved there would be a balance. But there were 
other things to take into consideration, such as con- 
venience of working, &c., and with electric driving 
there was a positive motion so that the speed of the 
tools could be kept up. 

Mr. Beaumont referred to the case of large 
numbers of automatic screwing machines being used 
in one shop as was the case in the United States 
factories, where they were collected together by 
the acre. In such cases no method of driving was 
so economical as by shafting. Iu other cases, how- 
ever, such as car-building works, where there were 
separate buildings and engines in every one, it was 
better to put down a generating station and dis- 
tribute current from it. 

At this point Mr. Worthington, secretary, ex- 
plained some diagrams which he had prepared from 
information supplied by Mr. A. J. Blakwill. These 
referred to power absorbed in driving certain 
machine tools. One of these was a circular saw 
25 in. indiameter, driven by a 6 horse-power motor 
at 1200 revolutions. The slip of the belt be- 
tween the motor and the saw was 34 per cent. 
With the belt on the loose pulley, 0.67 electrical 
horse-power was absorbed. When the saw was 
run light at 1100 revolutions per minute, 1.34 
horse-power were used. When sawing 4¢4-in. 
American rock elm, the saw having a dull edge, 
and running at a speed of 800 revolutions per 
minute, the feed being 6 ft. per minute, the elec- 
trical horse-power was 6.03. With the saw sharp, 
and the feed 84 ft. per minute, the electrical horse- 
power was 6.02, the revolutions being the same and 
the same wood being used. With the saw dull, 
3 in. red deal, not quite dry, was cut at the rate of 
6 ft. per minute by 5.9 electrical horse-power, the 
revolutions being 800 per minute. With the saw 
sharp, 3 in. deal, rather wet, was cut at 6 ft. per 
minute at 870 revolutions with 5.36 indicated 
horse-power. The same power was absorbed 
in cutting the same eek dry at 800 revolu- 
tions and a feed of 10 ft. Under the same con- 
ditions 2 in. of ash were cut with 3.3 electrical 
horse-power. With the saw dull 2} in. of pine 
were cut at 800 revolutions and a feed of 6 ft. per 
minute with 5.09 electrical horse-power. Turning 
to metal-working tools, a 10-in. back-geared lathe 
with work 3{ in. in diameter with a feed of cut of 
1} in. in 6 minutes, 8 oz. of metal were removed in 
5 minutes, the depth of cut being #;in. The 
electrical horse-power absorbed was 0.070. This was 
working on a cast-iron specimen. When removi 
15 oz. in 6 minutes the depth of cut being ;', in., an 
otherconditions being similar tothose already named, 
the electrical horse-power was 0.073. The next tool 
dealt with was a horizontal slotting machine, 
screw driven, and cutting one way at a speed of 
93 ft. per minute. The feed of cut was }, in. per 
minute. The weight of metal removed was 2 oz. 
in five minutes. The work done was cutting a 
key-way 6 in. long and jin. wide in cast iron, 
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The depth of cut was ;5,in. The electrical horse- 
power absorbed was 0.07. Seven lathes of 10 in. 
and 11 in. back-geared remove 29 oz. of metal in 
five minutes with 2.17 electrical horse-power. 
Diagrams were also exhibited showing work 
absorbed by a Roots blower made by Messrs. 
Samuelson, of Banbury. 

Mr. Langdon, in replying to the discussion, said 
that in reference to Dr. Kennedy’s question, he 
would take an opportunity of looking into the 
subject when he returned to Derby, and would deal 
with the matter in his further reply. What had 
been said in the discussion as to loss of energy in 
shafting and belting, showed that this loss was 
enormous in a great many cases. In the Bristol 
Wagon Works a system of electric distribution had 
been lately introduced, and he was informed that 
it had resulted in a saving of 1000l. a year, irre- 
spective of that which was effected in labour 
on account of the isolated nature of the plant and 
the greater convenience of the new arrangement. 
In regard to the excess of power in the motor for 
driving the lift, that had been put in as a matter 
of precaution. He thought, however, it might have 
been somewhat overdone. In regard to Mr. 
Patchell’s criticism as to the compensators for vary- 
ing the voltage, no doubt what he said was right, but 
the machines were among the first laid down, and 
though such arrangements might have been simpli- 
fied since, they were very good at the time. In 
regard to the much-criticised hydraulic lift at the 
hotel, there had been special reasons for the 
arrangement. The well already existed, and it 
was necessary to use the ram in order to save 
space, and for other matters of convenience. Ac- 
cording to Professor Smith’s calculations, the loss 
of efficiency was 28 per cent. ; Dr. Kennedy said 
50 per cent. A careful observation had shown 
that tools were actually working but little over one- 
third of a day per diem, so that two thirds of the 
time nothing was produced, and it was in this that 
the value of electric driving came in. Evenif the 
men were at work at the tools, much time was spent 
in fitting the work in, and it was here that the value 
of electricity chiefly arose. Mr. Harris had asked the 
practical cost of electrical appliances. There was no 
doubt this was very considerable, and each case must 
be taken on its own merits. Advantages claimed 
were not always realised in practice. He was in 
favour of grouping tools according to the work they 
had to perform. Mr. Lea had pointed out that 
there was only asmall margin of power available as a 
stand-by. That was perfectly true ; but when they 
had started the margin had been ample. As the value 
of the system became known, however, machine after 
machine had been added, and they had just got 
to that condition where all the power available was 
utilised. It was very evident that a time for ex- 
tension had arrived. Mr. Langdon said that 
several other matters had been referred to by 
various speakers, but as the hour was late he would 
reserve them for his written reply. 

The President, in proposing a vote of thanks to 
the author, referred to the advance that had been 
made in electric machinery, and said there was no 
question it was more economical to use it in a 
scattered yard. 

The meeting then adjourned until the following 
evening, when a paper by Mr. Walter M. Smith, 
of Gateshead, on ‘Results of Recent Practical 
Experience with Express Locomotive Engines,” 
was down for reading and discussion. This we 
shall deal with in our report of next week. 








NOTES. 
Nrrrive or CaLcrum. 

A NEw body, a nitride of calcium, has just been 
announced by M. Henri Moissan, the eminent 
French chemist. This body is formed on gently 
heating metallic calcium in an atmosphere of 
nitrogen, when a combination between the two 
takes place. At a dark red heat the reaction 
becomes violent, raising the whole mass to incan- 
descence. M. Moissan finds that the yellow colour 
usually associated with metallic calcium is due to a 
surface coating of this nitride, the pure metal being 
quite white. The chemical composition of the new 
body appears to be N, Ca, ; its specific gravity is 
2.63 at 62 deg. Fahr., and its melting point some- 
where in the neighbourhood of 2500 deg. Fahr. Its 
most remarkable oe appears to consist in a 
reaction between the nitride and water, resulting in 
the production of ammonia quite analogous to the 
production of acetylene from calcium carbide. M. 


Moissan thinks that this reaction may ultimately 
prove of considerable industrial importance, pro- 
vided that the difficulties of cheaply preparing 
metallic calcium by means of the electric furnace 
are successfully negotiated. 


Execrric PowErR-TRANSMISSION PLANT AT 
MECcHANICSVILLE, N.Y. 


Another enormous electric power-transmission 
plant has recently been installed in the States. The 
works to which we refer are located at Mechanics- 
ville, on the upper waters of the Hudson River, 
N.Y., where the fall in the river is sufficient to give 
from 7000 to 10,000 effective horse-power. Near 
the site of the works the river is divided into two 
channels by an island, and the requisite fall has 
been secured by damming these two waterways, the 
aggregate length of the two dams being 1200 ft. 
One of these dams is 26 ft. high, and the other 
16 ft. high above the river bed, the discrepancy 
being due to a difference in the depth of the two 
channels. Both dams are of concrete. The power- 
house is arranged for a turbine plant of 7000 effec- 
tive horse-power, but at present only five-sevenths 
of this isin place. The turbines, which are of the 
reaction type, have each a pair of wheels 42 in. in 
diameter. The water being admitted between the 
two, the thrust is balanced. Under the 18-ft. head 
available, each turbine gives 500 horse-power. The 
draught tubes from the turbine are 9 ft. 6 in. in dia- 
meter at the lower end. In addition to this plant 
there are three turbines for driving the exciters, 
which require 300 horse-power. The main turbine 
shafts are prolonged, and carried through a partition 
wall, where the field magnets of the alternators are 
mounted on them, the armatures being stationary, as 
is common with this class of generators. These alter- 
nators are designed to give 36 amperes at 12,000 
volts, the periodicity being 38 cycles per second. 
With so great a voltage much care has, of course, been 
needed in designing the switchboard. The switches 
themselves have been tested to work satisfactorily 
under a pressure of 21,000 volts. They have no 
handles, but are opened or closed from a distance 
by means of a hook on the end of a pole, thus secur- 
ing the safety of the attendant. The fuses are of 
aluminium, the ends of cach fuse being secured to 
conical springs. These springs, when the wire is 
melted, fly away from each other, thus preventing 
any possibility of arcing. The current is conveyed 
from the power-house to Schenectady, a distance 
of 17 miles, where it is utilised, amongst other pur- 
poses, for driving the factories of the General Elec- 
tric Company. The transmission line consists of 
three bare wires ? in. in diameter, suspended from 
poles 30 ft. to 60ft. high. The insulators are of por- 
celain, and have three petticoats. Atthe Schenectady 
Works the current from the line is taken up by two 
synchronous motors, one of 500 kilowatts and the 
other of 100 kilowatts and by three 400 kilowatt 
rotary converters, the latter supplying a continuous 
current at 250 volts to the motors used throughout 
the factories for machine driving. 


Buast-Furnace Gas ror Motive Power. 


Professor Witz has recently carried out some very 
interesting experiments on the use of blast-furnace 
gases as the working agent in gasengines. The in- 
vestigation was undertaken on behalf of La Société 
Cockerill, who placed at his service a 200 horse- 
power Simplex gas engine, constructed by the firm 
of E. Delamare-Deboutville and Malandin. The 
engine in question had a single cylinder 800 milli- 
metres (31.5 in.) in diameter with a stroke of 
1 metre (3.28 ft.). The designed speed was 105 revo- 
lutions per minute, and the valves and clearances 
were such as to give to the charge an initial com- 
meng of 108 lb. per square inch. The trial 
asted 24 hours, the engine running on a brake 
dynamometer. The load was so adjusted that 10 
per cent. of the possible ignitions were missed, the 
object desired in this being to run the engine at 
slightly below its maximum possible load so as to 
have a margin in reserve, such as would be needed 
in commercial work. The gas was supplied from 
the blast-furnaces, the latter being run in the usual 
way, the routine being totally unmodified in any 
respect. The quantity used was measured by the 
descent of the bell of a small gasometer which had 
been carefully calibrated. Measurements were 
thus made on five occasions throughout the 
trial, each measurement extending over a run of 
29 minutes. Samples of the gas were taken in 
each occasion for subsequent analysis and deter- 





mination of the calorimeter power. The indi- 


cated horse-power was observed, Crosby indicators 
being used, thus providing the necessary figures 
for estimating the mechanical efficiency of the 
engine. A counter was provided to give the total 
revolutions of the engine, as well as an automatic 
recorder, which showed graphically the fluctuation 
of speed throughout the pial. The following show 
some of the figures obtained : 


Date of trial ... July 19 and 20, 1898 
2th 


Duration ... nee ours 
Mean speed ... 105.20 turns _ per 
minute 
Brake horse-power os on 181.16 
Mechanical efficiency 85 per cent. 
Missed ignitions ... .. «+ 10.7 per cent. 
Gas used per brake horse-power 
hour pe bss ze ..- 117.6 cub. ft. 
Temperature of gas at inlet 80.6 deg. to 
59 deg. Fahr. 
Temperature of exhaust ... 896 deg. Fahr, 
Water supply per brake horse- 
power hour: 
To scrubbers... ee Pre 6.61 gals. 
To cylinder jacket... fi 3587. 55 
Total ... ie cs ED gs 
Temperature of water at jacket 
inlet we age es ... 72.9 deg. Fahr. 
Temperature of water at jacket 
outlet... = te ... 92.7 deg. Fahr. 
Oil used per brake horse-power 
hour he ssi wise aie 230 grains 
Solid lubricant per brake horse- 
power hour oe hohe 35.5 grains 


The engine ran very steadily, the maximum speed 
noted being 109.54 revolutions per minute and the 
lowest 102.20. The gas on testing proved to have 
an average calorific value of 110.2 British thermal 
units per cubic foot. 


AMERICAN COMPETITION IN JAPAN. 


We have more than once recently directly atten- 
tion to the growth of American competition in the 
Far East. A recent Foreign Office report from 
Tokio gives some account of its development in 
Japan, and also indicates the reasons why, during 
the past year, it was so great. In the first place, 
the period of prosperity experienced in the States 
until about 1893 or 1894 ended with a considerable 
over-production in every branch of manufacture. 
The depression which ensued brought about an era 
of economy, and stimulated the development of 
labour-saving machinery and appliances of every 
description, and by their adoption the American 
maker has been able not only to meet the lower 
prices offered to him by his countrymen, but in 
many cases to create a demand abroad by selling 
his surplus at cost price, and thus freeing the 
home market from any excess. It is probable, 
Lowever, that the individual manufacturers would 
not have done this had it not been for the fact that 
the development of an export trade from the 
United States has been taken up by large combina- 
tions of varied interests, having as their object the 
collection and dissemination of such practical infor- 
mation regarding the world’s requirements as will 
lead to an extension of commerce. These institu- 
tions stand ready to furnish gratis all details with 
regard to the resources and industries of the States, 
and there can be little doubt but that this broad and 
comprehensive policy is of incalculable assistance to 
those concerned in American trade. Another point 
to be mentioned is the development of direct steam- 
ship lines from New York, whereas formerly goods 
were sent to Liverpool or London. There is some 
consolation in the fact that while the relative growth 
of Japan’s imports from the United States shows 
avery large increase in recent years, the amount of 
exports from Great Britain has increased by 4 
larger total value; but it must be borne in mind 
that the American invasion has only just com- 
menced, that the ground has been prepared for 
large extensions in the future, and that unless some 
unforeseen changes take place, the tendency will be 
towards encroachment upon the trade hitherto be- 
longing to Great Britain. The following figures 
show how rapidly the import trade to Japan and 
the United States is growing, particularly in machi- 
nery, locomotives, and railway material—articles 
for which the United Kingdom has hitherto held a 
monopoly. The total imports from the United 
States and Great Britain in 1890 and 1897 were as 
follow : 

Value in Yen. 
1890. 1897. 
United States ... 6,874,531 27,030,537 
Great Britain 26,619,102 65,406,266 
And the following summary of the principal items 
which formed the United States totals in these 
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years will give an idea of the changes that have 
taken and are taking place : 


Value in Yen. 
1890. 1897. 
Kerosene ... 4,124,409 5,971,866 
Raw cotton... 351,87: 7,273,221 
Leather... eA 223,549 498,277 
Watches and clocks 327,401 421,473 
Machinery ... ne ... 894,111 1,909,723 
Locomotives ons 588 2,323,385 
Steam boilers 30,314 211,790 
Flour 226,769 1,152,318 
Provisions ... ae ma 977 368, 
Rails and railway material 619 1,585,794 
Tron nails ate ae 1,298 939,379 


The writer of the report draws attention to the 
quick deliveries which can always be obtained from 
America. As an instance, English locomotive 
builders required two years for the delivery of an 
extensive order, while the Baldwin Locomotive 
Works turned them out at the rate of two a day, 
and shipped the whole quantity within eight or 
ten weeks. Another case recently occurred where 
the English time for shipment of five locomotives 
was 10 months, and the price about 12,000 dols. 
gold, delivered in Japan; and American makers 
offered to ship in 14 weeks at about 8,000 dols. 
gold. The same specification was submitted to 
both countries. The time allowed for execution of 
orders by the Japanese buyer is always very short, 
and the tendency is to make it still shorter. Con- 
sequently, prompt shipments are a great advan- 
tage ; and when, in addition, the shortness of the 
rail and sea route vid the Pacific coast is taken 
into consideration, it is apparent that the British 
maker must, even on the same terms as to price, 
offer strong counter inducements to insure suc- 
cessful competition. At the same time, there 
seems to be no doubt in the minds of the Japanese 
as to the superiority of the British-made engine. 





NEW BRITISH GUNBOATS “DWARF” AND 
‘“* THISTLE.” 

Tue London and Glasgow Engineering and Iron 
Ship Building Company, Limited, which has steadily 
advanced in prosperity since the appointment, as 
managing director, of Mr. J. W. Shepherd, has this 
week launched another addition to the Navy, the sixth 
in a few years, the second-class cruiser Hyacinth, of 
5600 tons, and with engines of 10,000 indicated horse- 
power to give a speed of 20 knots* ; and they are pre- 

aring for launch two gunboats, also for the British 

avy, of an interesting type, as they have been de- 
signed by Sir William White, K.C.B., with special 
reference to the requirements on river service in our 
distant possessions. They are of shallow draught, 
wood and copper sheathed, and propelled by twin 
screws. Their dimensions are as follow: Length be- 
tween perpendiculars, 180 ft.; length over all, 
187 ft. Gin. ; breadth over sheathing, 33 ft. When 
loaded they will only draw 8 ft. of water, and have a 
displacement of 700 tons. 

They are armed with one 4-in. quick-firing gun on 
the forecastle head, and another on a pedestal on the 
upper deck aft. There are also two 12-pounder quick- 
firing guns under the forecastle deck that can fire 
right ahead. On the broadside there are two more 12- 
pounders and six .45-in. Maxims, and on the masts 
there are fitted portable military tops, on which are 
mounted four more Maxims. It will thus be seen that 
these small craft will be capable of doing a vast 
amount of damage along a river bank, when called 
upon for such duty, the Maxims being specially effec- 
tive against savage raids, and the 4-in. quick-firers 
against fortifications. 

As to protection, the steering and chart-houses and 
the bulwarks all fore and aft are built of bullet-proof 
steel, which has been tested to withstand bullets from 
the Lee-Metford rifle within a range of 10 ft. This 
18 a very ample protection, as the most they will 

kely encounter will be the natives’ rifles or spears, 
80 that the men on board will have all the confidence 
afforded by a thoroughly shot-proof bulwark to pro- 
tect them. The machinery, too, is protected for its 
entire length by a longitudinal coal bunker about 
6 ft. wide, the inner bulkhead of which is watertight, 
while the bunker is further subdivided into three 
watertight compartments by transverse bulkheads, 
all having sliding watertight doors worked from the 
wd deck. The upper and lower decks are com- 
pletely plated over with steel and made watertight, 
and all openings have watertight covers, the upper 
deck being sheathed with teak and the lower with 
Dantzic deals. 

The space below the lower deck is wholly occupied 

the magazines, shell-rooms, gunners’ stores, 
electric store, commander’s and warrant officers’ 
stores, &c., each space being a separate watertight 
compartment. Between the lower and upper deck, 





* See ENGINEERING, vol. lxv., pages 470 and 497. 





abaft of the machinery, the commander’s and officers’ 
quarters are p , and, considering the size of the 
vessel, the quarters are very comfortable. Forward 
of the anekdait the crew and potty officers are 
berthed in large airy apartments. Owing to the fact 
that these vessels are to be employed mostly in hot 
climates, everything has been done to insure a good 
supply of ‘reich air by means of skylights, fans, wind- 
sails, ventilators, &c., and in the way of all the 
accommodation the wood sheathing on the outside 
of the ship has been carried right up to the upper deck, 
to further protect the officers and men from the heat 
of the sun striking on the bare plating. There is also 
an ice-making machine fitted on board to provide ice, 
which will prove very beneficial in cases of fever, &c., 
as well as for preserving fresh food. The forecastle 
deck extends for about 50 ft. from the stem, and in 
continuation of the same a shelter deck extends to 
beyond the after end of the machinery space. This 
deck is made up of two thicknesses of teak with felt 
between, and is open at the sides, being supported 
from the deck below and bulwarks by bulb angle 
frames ; this, with an arrangement of double awnings, 
will provide ample protection for the men when in the 
tropics. The forward and after peaks are fitted as 
trimming tanks, which will enable the vessel to get 
more easily over the bars or banks in the rivers. These 
tanks can be filled direct from the sea, and are emptied 
by the steam pumps in the engine-room. 

The vessel is also provided with a steam steering 
engine placed in the engine-room, and controlled from 
the chart-house and flying bridge ; and besides this, 
there is a powerful hand-steering gear in the wheel- 
house abaft the engine casing. Four boats are to be 
carried on the shelter deck, one of which will be a steam 
cutter. The sterns of these vessels present rather a 
novel appearance. They carry their breadth of deck 
well aft, and the lower part of the hull has been arched 
out on each side in the wake of the propellers, thus 
giving as much deck space on the lower deck as on the 
upper. The stem, stern frame, rudder, propeller 
brackets, and boss brackets are all of phosphor-bronze ; 
in fact, the fittings are similar to those for the larger 
cruisers, the only difference being that the spaces are 
smaller. 

The machinery, the design of which is by Mr. Wm. 
Morison, the engineering manager of the London and 
Glasgow Company, consists of two sets of triple-ex- 
pansion three-crank engines, and two Yarrow water- 
tube boilers. The diameters of the cylinders are: 
High-pressure, 11 in.; mean pressure, 17 in. ; and 
low-pressure, 27 in. by 16 in. stroke. The air pump 
is 1l in. in diameter by 6 in. stroke, and worked by 
levers on the high-pressure engine. The condenser is 
of sheet brass. The cooling surface of both condensers 
is 1510 square feet. The centrifugal pump drives an 
auxiliary air pump, and a stop-valve is fitted on the 
condenser to shut off the exhaust pipe from the 
low-pressure cylinder, so that the condenser may be 
used for the auxiliary engines when the main engines 
are not working. The auxiliary machinery consists 
of an electric light installation, with Siemens’ dynamos 
and Belliss’ engines; a distilling plant by Messrs. 
John Kirkaldy, Limited, London; the ice-making 
apparatus by the Haslam Foundry and Engineerin 
Company, Limited, Derby; and the feed, fire, an 
bilge engines are of the manufacture of Messrs. G. 
at J. Weir, Limited. 

The boilers, which are made by the builders, are of the 
Yarrow type. The heating surface is 4000 square feet, 
and the grate surface 80 square feet. The boilers have 
been made of ample size, as wood fuel will be used. 
The engines and boilers are of the express type for a 
moderate power. The working pressure of the boilers 
is 250 lb., reduced to 2151b. at the engines. Cock- 
burn’s reducing valves are used throughout, and 
Thornycroft’s feed regulators are fitted to each boiler. 
The vessels building by the London. and Glasgow 
Company are to be named Dwarf and Thistle. 





CANADIAN GOLD AND O11 Fietps,—Dr. G. M. Dawson, 
director of the Canadian Geological Survey, has just 
visited the Crow’s Nest Pass, the southern gateway of 
the Canadian Pacific Railway through the Rocky Moun- 
tains. In an interview, Dr. Dawson reports himself 
much pleased with the industrial developments on this 
coalfield, the value of which was first really made known 
by his department. At Fernie, a town growing up in 
the Pass, Dr. Dawson found 100 coke ovens being put 
in to supply the smelters in the Kootenay district. 
A branch, five miles in length, connects the mines with 
the main line, and a large yard is being laid out, with 
numerous sidings and other facilities for handling the 
heavy traffic in coal and coke which must begin as soon 
as the line, now approaching completion, is finished. 
As to oil fields, Dr. yp oars said that the result, so far 
as borings near Athabasca landing were concerned, ha 
been rather disappointing, the pro made _ this 
summer being less than that which had been hoped for. 
The gas which was struck about the close of last season’s 
operations continues to flow strongly, making it well 
nigh impossible to resume boring operations. He thinks, 
however, that the difficulty is now about over. At 
Victoria Lake boring has been more successful. 


SUBMARINE TELEGRAPH ENTERPRISE. 


TuE first half of this year was an encouraging period in 
the history of the Anglo-American Telegraph Company, 
Limited. The traffic receipts showed an increase of 
24,305/., as compared with the corresponding six months 
of 1897. The working expenses of the year having at 
the same time increased 8315/., the progress of net 
revenue was 15,9907. The revenue acquired in the 
first half of this year, including a balance of 2100. brought 
forward, was 196,197/., while the expenses of the six 
months, including the mepee of cables, &c., were 61,6162. 
It will be seen accordingly that the rough profit realized 
for the first half of this year was 134,000. out of which 
the directors appropriated 12,000/. to the renewal fund, 
which increa: during the half year, with the help of 
interest, and profit obtained from the sale of securities, 
from 706,089/. to 742,894/. The Anglo-American Company 
has once more worked up to its full dividend upon its 
preferred ordinary stock, while undivided profit to the 
substantial extent of 17,580. was carried to the credit of 
the current half year. The value of the cable in stock at the 
close of June, 1 waa estimated at 24,453/. The amount 
expended in the repair of cables in the first half of this 
year was 15,979/. of which 98587. represented the expenses 
of the steamer Minia, and 6121/. the value of cable 
expended. The maintenance of land lines, instruments, 
and instrument stores involved a charge in the first half 
of this year of 15820. 

The Direct United States Cable Company, Limited, is 
a much smaller concern than the Anglo-American Tele- 
graph Company, Limited, but its position appears to be 
improving and it is worked upon substantially similar 
lines. The revenue acquired in the first half of this year 
was 52,232/., as compared with 43,892/. in the correspond- 
ing period of 1896-7, showing an improvement of 8340/. 
The working ee exclusive of the cost of repairing 
cables, amounted in the first half of this year to WH 686l- 
leaving a profit of 30,547/., increased to 34,6377. by a 
balance of 40902. brought forward from the second half 
of 1897. In the first half of 1897 the working expenses 
were 19,5607. Of the 34,6377. available for distribution, 
21,2497. was caged to the payment of dividends amount- 
ing to 7s. per share, 10,0007. was transferred to the reserve 
fund account, and a final balance of 33882. was carried for- 
ward. The Direct United States Cable Company charges 
the cost of repairing its cables inst its reserve fund, 
and 82617. was charged off in this manner in the first 
half of this year, while 2000/. was written off the Ballin- 
skelligs buildings account. After this had been done, the 
reserve fund stood, June 30, 1898, at 351,455/., as compared 
with 345,768/. at the close of December, 1897, 59487. having 
been received during the half year for interest on invest- 
ments. The charges made against the reserve fund from 
time to time to June 30, 1898, have been 286,022/. This 
total was made up as follows: Amount applied in reduc- 
tion of capital expenditure account on repayment of de- 
benture loan, December, 1884, 73,368/.; cost of removing 
cables and station from Torbay to Halifax and diverting 
cables from Brown’s Bank, 1887, 23,639/.; expenditure on 
renewal and repair of cables from July 1, 1877, to June 
30, 1898 (including cable costing ae 179,342/. ; and 
land and buildings for stations 9673/. The expenditure 
made by the Direct United States Cable Company for 
cables, stations, &c., to the close of June, 1 was 
1,215,5252. The spare cable (with cable tank) on hand 
at the close of June, 1 was valued at 11,7237. The 
return upon Direct United States Cable Company 
ordinary shares for 1897-8 was at the rate of 3/. 5s. per 
cent. per annum. 





Russian Cruisers.—The Russian Government has 
placed orders for two first-class cruisers, 465 ft. long, 
with Messrs. Ansaldo and Co., of Genoa. 


Victor1AN GoLp-Min1nG.—For the first oe months 
of the current year the production of gold in Victoria was 
529,239 oz., as com with 812,766 oz. in the 12 months 
of 1897. Indeed, there has been a progressive movement 
since 1894, and since 1851 the output has been 624 million 
oun which, at 4/. per ounce, represents 249,506,7487. 
Victorian mining ae in the past six months have 
paid in dividends 296,006/., while in the 12 months of 
1897 the total was 537,094/., having increased since 1894 
from 459,7210. 








Our Coat Exports.—Now that the great strike in 
South Wales has closed, our coal exports are once more 
pene but, taking the year as a whole, they show 
some decline. The shipments in September were 3,506,218 
tons, as compared with 3,197,400 tons in September, 1897, 
and 2,914,758 tons in September, 1896. e exports to 
France figured in these totals for 470,939 tons, 483,340 
tons, and 456,147 tons respectiuely ; those to Italy, for 
452,693 tons, 410,977 tons, anil 325,467 tons respec- 
tively ; those to Russia, for 429,030 tons, 275,436 tons, 
and 210,009 tons respectively ; and those to Norway and 
Sweden, for 302,187 tons; 344,498 tons, and \305, tons 
respectively. In the first nine months of this year coal 
was shipped from the United Kingdom to the te 
extent of 26,255,872 tons, as com with 27 700039 
tons in the corresponding period of 1897, and 25,924,774 
tons in the erage Ps of 1896. France figured 
in these totals for 3,923, tons, 4,153,880 tons, and 
3,838,271 tons respectively; Italy, for 3,502,409 tons, 


ad | 3,832,007 tons, and 3,238,895 tons respectively ; and Ger- 


many, for 3,374,769 tons, 5,603,611 tons, and 3,378,810 
tons respectively. Including coal mr for the use of 
steamers engaged in foreign trade, 34,516,416 tons of coal 
left our shores in the first nine months of this year, as com- 
pared with 35,476,193 tons in the corresponding period 





pel and 33,268,824 tons in the corresponding period 
0 'e 
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LAUNCHES AND TRIAL TRIPS. 


In the launch of the battleship Illinois at Newport 
News, October 4, the United States Navy has the begin- 
ning of an important addition to its strength, since she is 
the first of seven battleships and four monitors building 
or ordered. The Illinois lon a length on load-water line 
of 368 ft.; beam, extreme, 72 ft. 25 in.; draught on 
normal displacement of 11,525 tons, 23 ft. 6in. ; maximum 
displacement, 12,325 tons; maximum indicated horse- 
power (estimated), 10,000; probable s , 164 knots; 
normal coal supply, 800 tons ; full bunker capacity, 1400 
to 1500 tons; complement of officers, 40; seamen, 
marines, &c., 449. ‘I'hese data show that the necessity 
for ei which the experience of the war has forced upon 
the Navy authorities, was not appreciated fully when the 
Illinois was designed. In armament she is strikingly 
powerful. Four 13-in. guns in two turrets placed in the 
centre line; fourteen 6-in. R. F. guns, sixteen 6-pounder, 
four 1-pounder, two Colt and two field guns, make a heavy 
battery. She will carry four torpedo tubes. The 13-in. 
guns have an arc of fire of 270 deg. and the 6-in. an arc of 
90 deg. on the broadside, and those on the upper deck 
have a direct fire ahead and astern. The armour belt, 
which extends from the stem to abaft the after turret, is 
to be 164 in. thick at the top and 94 in. thick at the 
bottom, tapering to 4 in. at the stem. The diagonal 
armour is 12 in. thick. The protective deck is carefully 
designed, being 2? in. on the flat, 3in. on the slope for- 
ward, and 4 in. abaft the turrets. The turret armour is 
17 in. front and 15 in. back and sides. The barbettes for 
the turrets will be 15 in. on the front and 10 in. on the 
rear and sides, and the casemate will have 54-in. armour. 
Two conning towers are provided, one 7 ft. by 11 ft., 
10 in. plating, and one 6 ft. in diameter and 6 in. — 
The height of freeboard forward is 20 ft., and at the stern 
13} ft. The floor of the pilot-house is 44 ft. above water. 
The sight-holes in the conning tower are 344 ft. above the 
water. The forward 13-in. guns will have an elevation of 
263 ft., the after guns 19 ft., the 6-in. guns from 15 ft. to 
22% ft., and the 6-pounders from 30 ft. to 404 ft. above 
water. Smaller guns are mounted in the military tops 
at heights of from 59 ft. to 79 ft. All these dimensions 
indicate both seaworthiness and great fighting range. 
Four searchlights are provided. There will be twosets of 
triple-expansion twin-screw engines, in separate water- 


tight compartments. The indicated horse-power will be | P° 


about 10,000, with 120 revolutions per minute; stroke, 
4 ft. There are eight single-ended cylindrical boilers, 
each 154 ft. in diameter by 9 ft. 114 in. long, having a 
total grate surface of 685 square feet, with 21,200 square 
feet of heating surface; pressure, 180 Ib. These boilers 
are placed, two each, in four separate watertight com- 
partments. There are two funnels, abreast of each other. 

he first keelplate of this vessel was laid February 10, 
1897, not quite 20 months ago, and the work completed 
to date is between 53 and 54 per cent. The price was 
2,595,000 dols., and the date of completion is announced 
as October 5, 1899. Her sister-ship, the Wisconsin, will 
be launched from the Cramps’ shipyard next month, and 
another, the Alabama, will follow from the Union Iron 
Works, San Francisco, 





The s.s. Rippingham Grange, the latest addition to 
Messrs. Houlder ete and Co.’s line of colonial 
steamers, commenced her maiden voyage on October 13, 
when a deep trial was run in the Bristol Channel. The 
vessel was built by Messrs. Workman, Clark, and Co., 
Limited, of Belfast, this being the sixth steamer built 
by them for this line. The principal dimensions are: 
420 ft. by 54.2 ft. by 32.5 ft. moulded depth, and the 
vessel is fitted with powerful triple-expansion engines 
with Howden’s forced draught, and complete electric 
installation. The vessel is also fitted for the carriage 
of frozen meat, having Messrs. J. and E. Halls’ machi- 
nery, capable of dealing with 3000 tons of meat. At 
the deep-load draught of 26 ft., a speed of 124 knots on 
slack water was maintained, the machinery working in a 
most satisfactory manner. The steamer is arranged for 
first and second class camp. pe the fitting up of the 
saloon and state-rooms being of the highest quality. 





The Clydebank Engineering and Shipbuilding Com- 
pany launched on the 15th inst. a fine steel cargo steamer 
named the Fifeshire, bui!t to the order of Messrs. Turn- 
bull, Martin, and Co., of London. The new vessel is 
420 ft. long, 54 ft. 6 im. broad, and_ 32 ft. moulded 
depth, and is of about 5800 tons gross. The ship is pro- 
pelled by a single screw, actuated by triple-expansion 
engines. The steam pressure is 160 lb. per square inch, 
and the boilersare fitted with Howden’s arrangement for 
forced draught. The Fifeshire is intended for the trade 
between the Antipodes and this country, and is fitted 
for carrying frozen mutton, 





Messrs. Blackwood and Gordon, Port Glasgow, launched 
on the 15th inst. the twin-screw steamer Ierne for the 
Commissioners of the Irish Lights, Dublin. The Ierne is 
of the following dimensions: 126 ft. by 23 ft. by 12 ft. 
and about 200 tonsgross. The steamer is mgr | fitted 
for carrying heavy stone for building the new Fastnet 
Lighthouse, and lighthouse work _aeengerf with very 
heavy winch and windlass. The steamer will be propelled 
by two sets of compound surface-condensing engines, 
having cylinders 13 in. by 30 in. in diameter by 21 in. 
stroke, supplied with steam from one large multitubular 
boiler working at 150 lb. per square inch. 





Messrs. A. and J. Inglis launched on the 17th inst. 
from their shipyard at Pointhouse, Glasgow, a paddle- 
wheel steamer for the Dumbarton and Balloch Joint Line 
Committee for Pam ol service on Loch Lomond. The 
steamer is a duplicate of the Princess May, recently 


launched by the same builders for the Loch Lomond 
service, 





Messrs. R. Williamson and Son, Workington, launched 
on the 17th inst. the screw steamer Luddick for the 
Aberdeen, Newcastle, and Hull Steam Company, 
Limited, of Aberdeen. Her dimensions are: Lengt 
between perpendiculars, 166 ft.; breadth, 26 ft.; depth 
moulded, 12 ft. 104 ft.; and designed to carry 680 tons on 
Lloyd’s freeboard. The engines are to be supplied by 
Messrs. Ross and Duncan, of Govan, and are of the 
compound type, having two cylinders 21 in. and 42 in. in 
diameter with astroke of 30 in. 





The Irvine Shipbuilding and Engineering Company, 
Limited, Irvine, Clyde, launched on the 18th inst. two 
screw steam trawlers. They-are of the following dimen- 
sions: 105 ft. between i. pose _by 21 _ ft. by 
11 ft. 6 in. moulded, and are being supplied by Messrs. 
Muir and Houston, Limited, Glasgow, with triple-expen- 
sion engines of about 250 indicated horse-power, having 
cylinders 10 in., 16 in., and 27 in. in diameter by 20 in. 
stroke, steam being supplied by a large steel boiler work- 
ing, + 180 lb. pressure. The vessels were named the Don 
ani kk. 





The Pactolus, cruiser, built by Sir W. G. Armstrong, 
Whitworth, and Co., and engined by Messrs. John Penn 
and Son, in her final full-power trial on Tuesday, the 18th 
inst., obtained, in the teeth of a rough sea, the highest 
indicated horse-power yet recorded tor a vessel of her 
class, The mnt were as follow: Draught of water— 
forward 11 ft. 9 in., aft 15 ft. 8 in. ; speed of ship, 20.5 
knots ; steam pressure in boilers, 253 lb. per square inch ; 
air pressure in stokeholds, 3.3 in.; vacuum in condensers 
—23.2 starboard, 23.9 port ; revolutions minute— 
216.1 starboard, 211.6 port; mean indicated horse-power 
(for four hours)—3639 starboard, 3562 port—total, 7201. 
The contract stipulated for a speed of 20 knots, with 7000 
indicated horse-power under forced draught. 





The Grangemouth Dockyard Company on Tuesday, the 
18th inst., launched the first of the ice-breaking steamers 
built to the order of the Finska Steamship Company, of 
Helsingfors, Finland. These vessels present several 
ints of interest incidental to their intended service 
in icebound waters, the stems have been specially de- 
signed and strengthened for breaking up great thicknesses 
of ice. The stern, of the “gunboat” pattern, over- 
hanging and protecting the rudder, is provided with a 
cast-steel cutting edge where it enters the water, and the 
rudder is a steel casting of great strength, and weighing 
several tons. The propeller, being subject to severe con- 
cussions with the floating blocks, is of nickel steel. 
Internally the vessels have been strengthened to resist 
the heavy shocks met with in ramming the ice, and their 
scantlings, particularly at their fore and after ends, are 
enormously in excess of those uired for an ordinary 
vessel of this size. In the machinery department are 
introduced a number of special arrangements suggested 
by the experience of the company, such as devices for the 
prevention of freezing in the intense cold of the regions 
where these vessels will ply, and rap gear the 
requisite parts to resist the shocks met with by the pro- 
peller. he vessels have the pers ta | dimensions : 
180 ft. by 28 ft. 7 21 ft. to the awning deck. Accom- 
modation is provided on the main deck for officers, engi- 
neers, and crew. On the awning deck is fitted a large 
deck-house for a number of first-class passengers, taste- 
fully fitted up. A powerful searchlight will be fitted, 
and a complete installation of electric light. The vessels 
will be heated throughout by a special system of steam- 
heating pipes. Triple-expansion engines of large power, 
with two marine-type boilers, working at 1601b. pressure, 
will be provided by Messrs. Cooper and Greig, Dundee. 


Messrs. W. Doxford and Sons, Limited, Pallion, Sun- 
derland, launched, on the 19th inst., the turret-decked 
steamer Nelson, built to the order of Messrs. A 
Pickard and Co., of London. 


The results of the three hours’ trial, on the 19th inst., 
of the Avon, torpedo-boat destroyer, built by Messrs. 
Vickers, Sons, and Maxim, Limited, Barrow-in-Furness, 
were as follow: Draught of water—forward 5 ft. 2? in., 

speed 








aft 8 ft. 3} in.; of ship, 30.164 knots ; steam pres- 
sure in boilers, lb. per square inch ; air pressure in 
stokeholds, 3.75 in.; vacuum in condensers—22.1 star- 
board, 22.4 port ; revolutions per minute—388.8 starboard, 
380.4 port; mean indicated horse-power—3105 starboard, 
3138 port—total, 6243. The contract stipulated for 30 
knots with 6000 horse-power. The speed was considered 
good, having regard to the choppy sea which prevailed. 


Messrs. C. S. Swan and Hunter, Limited, Wallsend- 
on-Tyne, launched, on the 19th inst., a steel screw 
steamer, Politician, which has been built to the order of 
Messrs. Thomas and James Harrison, of Live 1, for 
their well-known regular line from Liverpool to Calcutta. 
The principal dimensions of the vessel are: Length over all, 
485 ft. ; breadth extreme, 56 ft. 3in. ; and depth moulded, 
34 ft. 10 in.; she is expected to carry a deadweight 
cargo of 10,400 tons on a draught of water of 26 ft. 6 in. 
The machinery has been constructed by the Wallsend 
Slipway an Engineering Company, Limited, and con- 
sists of a set of triple-expansion engines having cylinders 
28 in., 46 in., and 75 in. in. in diameter with a stroke of 
60 in., working at a pressure of 180 lb. per square inch. 








The s.s, Veritas, a steel cargo steamer, built by Laxe- 
vaags Engineering and Shipbuilding Company, Bergen, 
Norway, went on her trial trip on the 19th inst. Built 





to the order of Mr. Harald Irgens, Bergen and to 





Norwegian Veritas highest class, she is of the following 
dimensions: Length extreme, 245 ft.; breadth, 32 ft.; 
depth moulded, 16 ft. 1 in.; she is 1133.18 gross register 
tons. The engines are of the triple-expansion type, 
about 630 indicated horse-power, and the average speed 
was 104 knots. The main stop valve on the boiler is pro- 


h | vided with Mr. Bower’s patent rapid closing apparatus ope- 


rated from deck as well as engine-room, and worked well, 


Messrs, Workman, Clark, and Co., Belfast, launched on 
the 19th inst. a steel screw steamer built for the Allan 
Line of Canadian steamers. She has been specially de- 
signed to meet the modern requirements of a large first- 
class pase. cattle, and cargo vessel, engaged in the 
Atlantic trade. The Castilian is of the following dimen- 
sions: Length, 470 ft.; breadth, 53 ft. 9 in.; depth 
moulded, 36 ft.; and gross tonnage of over 7000. ‘The 
Castilian can carry about 8400 tons. The first-class 

sengers are placed in the bridge-house amidships. 
here is a music-room, and from this a handsome stair- 
way leads to the dining saloon which extends across the 
vessel, and provides seating room for 100 ngers. 
A commodious smoke-room is situated at the other end of 
the bridge-house. The second-class rooms are placed on 
the main deck aft. The large number of steerage pas- 
sengers are well catered for. Her machinery has also 
a, ee by Messrs. Workman, Clark, and Co., 
imited. 


Messrs. Sir Raylton Dixon and Co., Limited, Middles- 
brough, launched on the 19th inst., for Liverpool owners, 
the s.s. Romney, of 6600 tons deadweight capacity, 
arranged for the cattle trade. 





The Prometheus, a third-class cruiser, was launched on 
the 20th inst. from Earle’s Shipbuilding Company’s yard 
at Hull. The vessel is a sister-ship to the Perseus, 
launched by the same company in July, 1897. She had 
on board her engines and Selon. 





The ss. Bengalia, the largest cargo steamer yet built 
on the Clyde, ran her trial trip in the Firth on Thursday, 
the 20th inst. She has been built and engined by Messrs. 
Alex. Stephen and Sons, Linthouse, Glasgow, to the 
order of Sir a Furness for the Hamburg- 
America Company, Hamburg, and is a vessel of 500 ft. 
in length, with a cargo capacity of about 30,000 tons, and 
fitted for ont about 900 head of cattle. The ma- 
chinery, of the triple-expansion type, has cylinders 
30 in., 50 in., and 83 in. in diameter, by 60 in. stroke of 
piston. Steam is supplied by four large boilers fitted 
with Howden’s forced draught, and working at a pres- 
sure of 180 lb. per square inch. The trial was satis- 
factory in every respect. 





The Seagull, torpedo gunboat, which is the only vessel 
in the Navy fitted with the Niclausse type of water-tube 
boiler, left Portsmouth on the 20th inst. for an eight 
hours’ trial, but after she had run for 2? hours, when it 
was estimated that the speed was 17 knots, the trial had 
to be abandoned. The engines had with 240 revolutions 
worked up to 2500 horse-power, which was all that was 
expected, but at this speed the vibration, according to 
the Times, was so t that two low-pressure cylinder 
drain pipes, two low-pressure jacket drain pipes, the 
starboard intermediate indicator pipe, and the port gear- 
ing to the steam valve of the reversing engine, were 
sheared right through as though they had been cut with a 
knife. During the trial the boilers gave no_ trouble. 
There are six boilers in the vessel. To each boiler there 
are 12 headers, and each header has 16 tubes. 


The Surly, torpedo-boat destroyer, had another trial 
with oil fuel at Portsmouth on the 21st. inst., and after a 
seven hours’ run it was found that not more than half the 
oil necessary to realise the greatest power producible by 
coal could be burned. Further alterations will be made 
in the fittings before the trials are renewed. With two 
boilers in use the horse-power did not exceed 900, whereas 
with two boilers and coal fuel 2000 horse-power would 
have been realised. 








The Atlantic liner Chicago, built by Messrs. Furness, 
Withy, and Co., Limited, West Hartlepool, for the fleet 
of the well-known Wilson Line, of Hull, was taken out 
for her official trip on Friday, the 21st inst. She made a 
12 hours’ run, and 13, 14, and 15 knots have been re- 
ported in ——. trials. Over the measured mile the 
very satisfactory speed of 16? knots was attained on one 
run. The vessel, 500 ft. long, was turned round and put 
upon her course in pray The Chicago carries about 
850 head of cattle, these being entirely clear of the pas- 
senger accommodation. She has 12,000 tons measurement 


capacity. 


Messrs. J. G. Fay and Co., Limited, Southampton, 
have launched a aay igen pontoon for the Southampton 
Harbour Board, to be placed at the Royal pier. The 
pontoon is trapezium shape in plan, the over all 
dimensions being approximately 235 ft. by 95ft. The 
platform is laid with specially-imported Australian Karri 
timber, providing for exceptional durability, and having 
a good appearance. It was launched in three sections. 





THE WITWATERSRANDT.—The ange ge of gold in the 
famous Witwatersrandt in the first nine months of this 
year was 3,081,997 oz. If the production continues at 
the same rate during October, November, and December, 
the output for the whole year will be 3,852,496 oz. It 
appears probable, however, that this total will be ex- 
ceeded, as the output has now attained nearly 400,000 oz, 
per month. 
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INDUSTRIAL NOTES. 


Tur threatened danger of a great gas strike in 
London is ey over. Almost as soon as the 
danger was apprehended came the welcome news of 
terms, a compromise being offered and accepted. The 
manifesto of the executive of the Gas Workers’ Union, 
signed by the secretary, was almost brutal in its out- 
spokenness. It proclaimed “‘higher wages and less 
work,” which, it said, ‘‘ all gas companies can afford to 

ive,” and it goes on to say that ‘the profits of the 

ondon gas companies amount every year to 14 million 
sterling.” In support of the claim put forward, the 
document refers to the origin of the union in 1889, and 
its acknowledged object—less work, fewer hours, and 
higher pay for all men in the carbonising departments 
—and points to the fact that the hours were reduced 
from 12 to 8 hours per day, and the quantity of work 
was lessened. But, it says, there was no increase in 
wages. Now, after 10 years’ of work the claim for 
higher wages is put forward. The executive say that 
the men have to do more work than was ag upon 
in 1889; they carbonise more coal by reason of 
the scoops being made deeper, wider, and heavier. 
They, therefore, resolved to take action on the 
26th inst. But on Saturday morning last the Gas 
Light and Coke Company posted notices at their 
eleven stations to the effect that the wages of 
stokers and screw-drivers would be increased 5d. 
per day, and coke-wheelers and coke-holemen 4d. per 
day. The increase in wages will affect some 10,000 
men. Ata general meeting of the men held later in 
the day the secretary advised the men to accept the 
offer and to remain at work, although some of the 
workers were not included in the advance. However, 
he said, they would be in a better position to win a 
similar advance by the acceptance of the terms offered. 
At Fulham a similar advance was granted, but the men 
allege that somethirty hands weredischarged. Whether 
any further action will be taken is not disclosed, but 
after the concessions made the chances are that other 
matters will be arranged in an amicable spirit. 





The report of the Boilermakers and Iron Shipbuilders 
states that all the returns were to hand in time, and 
that they give a good account of the condition of things 
as they exist in the society. Then comes the following : 
‘“‘ What is causing us a good deal of concern is that 
these returns show a gradual increase in the number 
of members onthefunds. This is in the face of the fact 
that the weather has been most favourable for out- 
door work ; also the other fact that work is so abun- 
dant that men are wanted in all our shipbuilding dis- 
tricts.” No wonder that the council of the society 
feel concern. The desire for work in some cases is 
less strong than for leisure—if only some means can 
be found to enjoy that leisure. The previous report 
showed that the number on the funds increased by 
485; the present report shows a further increase of 
140, or 625 in two months of exceptional activity, and 
of exceptionally good weather for all kinds of outdoor 
work, The report adds: ‘‘ Work is so plentiful that 
any one of our shipbuilding centres could give employ- 
ment to most of those on donation benefit.” The full 
abstract of the returns shows that 43 cards were 
granted in the month, last month 34; members sign- 
ing the vacant book 520, last month 581 ; members on 
donation benefit 1375, last month 1331 ; members on 
sick benefit 1346, last month 1229; members on super- 
annuation benefit 528, last month 497. Total on the 
funds 3812, last month 3672. The expenditure was 
13401. 4s., in the month previous 935/. 10s. Members 
admitted 361; run out 241; net increase 120. The 
council does not intend that the unsatisfactory state 
of things, as disclosed by the report, shall continue. 
“Why,” it is asked, ‘‘ are these members allowed to 
draw donation benefit contrary to the rules?” As no 
satisfactory answer can be given, the branches are 
urged to carry out the rule, and not allow men to 
remain on the funds. This decision will affect all 
who are on donation benefit—1375 members—and also 
some in the other four classes of benefits provided for 
in the society’s rules, 

Mr. Knight gives a tolerably full account of two 
most important conferences between the employers’ 
representatives and the representatives of the men 
during the past month. One was at Manchester, with 
respect toan advance of wages in that district and 
all the ae towns. The employers’ repre- 
sentatives included those from the Manchester and 
Bolton districts respectively ; the men were repre- 
seuted by the officers and delegates of the union. Mr. 
Knight speaks well of the amicable attitude of the 
employers, and pays a compliment to the chairman’s 
impartiality. The advance agreed upon was ls. 6d. 
per week on time rates in two instalments, and a cor- 
responding advance on piece rates; this settles the 

uestion for a full year, with a three months’ notice. 

urther, it is agreed that one year shall elapse between 
each advance or reduction, thus paving the way for 
peaceful negotiations. 
The other conference was held on the Clyde, between 
the employers’ representatives in the engineering and 





shipbuilding industries and the Council of the Fede- 
rated Trades, on the question of weekly pays. No 
final decision was arrived at, but the report states 
that the employers object to weekly wages, on the 
round that they would most likely lead to an increased 
‘oss of time on the part of the employés. The men 
are reminded that it rests with them to remove this 
feeling of fear by constant attendance at work. The 
report says: ‘‘ It is most discreditable to any body of 
intelligent workmen to have the charge laid at their 
door that the irregular attendance at their work makes 
it difficult for the employers to accede to an arrange- 
ment which would Gs beneficial to the employés.” 
The executive of the unions represented by the Fede- 
ration strongly condemn the loss of time by the men 
in the various yards. Reports are given as to the 
large amount of work in hand at Dundee and Barrow ; 
at the latter place there has never been so large a 
weight of work before ; the shipping tonnage on hand 
represents a total of 110,000. ‘‘There is plenty of work 
for all, and everyone should set. himself to reap the 
harvest while it lasts,” is the comment on the returns 
as to those two and other important centres. 





The decrease in the number of members of the Amal- 
gamated Society of Engineers continues. The total 
membership this month was 83,834, as compared with 
84,400 in the last report. The returns and the reports 
of organisers show that there is a continued activit, 
in trade, the number of unemployed had fallen to the 
lowest point since the lock-out, and even below the 
average of some years previously. The total number 
on donation benefit was 2002, as against 2362 last 
month, a decrease of 360. Those on sick benefit rose 
from 1770 to 1779, increase nine; those on super- 
annuation benefit rose from 3261 to 3318, increase 57. 
The cost of superannuation has now risen to 5d. 

r member per week. High contributions and the 

usbanding of funds are being urged to meet the 
increasing demands. A further advance of 4000/. 
is being made to members on the security of 
house property on account of the superannuation 
fund. Seventeen bond fide applications were con- 
sidered, and as the money available sufficed there 
was no need of a ballot. It is complained that the 
advance of wages movement hangs fire. The Leeds 
employers plead losses during the lock-out, Dundee 
employers plead a recent advance. The Council depre- 
cate any hasty step until all attempts by negotiation 


have failed. Steps have been and are being taken re- |; 


lative to the constitution of conferences under the 
agreement made at the Westminster Palace Hotel. 

hese conferences are to consist of local delegates 
only, but may include the organising delegate of the 
district. The report calls attention to the fact that 
one or two of the organising delegates dissent from 
the terms of agreement and have incited members to 
refuse to be bound by the terms of agreement. This 
is rather serious, but the Council will know how to 
deal with such men. They have the power to insist 
upon them doing their duty. It would be a great 
disaster to labour, to the SYR apart Society in 
particular, if an agreement sulemnly entered into were 
thrust aside by responsible officials, however sub- 
ordinate such officials might be. 


The condition of the engineering trades throughout 
Lancashire has varied but little, although it is said that 
some of the smaller firms engaged principally upon the 
ordinary run of machine tools are not quite so busy. 
Inquiries now run upon specially designed tools of the 
modern labour-saving type, the use of which led, 
perhaps, to the engineering dispute some 15 or 16 
months ago. Generally the activity recently reported 
continues in all the chief engineering branches, with 
the exception of some sections of the textile machine- 
making departments, in which new work is not coming 
forward so freely. All the other departments are not 
only well supplied with work a long time ahead, but 
new work is coming forward freely amongst high-class 
machine tool-makers, locomotive and stationary engine- 
builders, boilermakers, general engineers, and iron- 
founders. In most cases the new work offering is 
sufficient to replace the orders running out, so that the 
prospects are still most encouraging. The returns of 
the branches of the Amalgamated Society of Engineers 
in the Manchester and Salford district show that trade 
is either good or moderate from the officials’ point of 
view, but there are still a good many on donation, 
many of whom have not yet found berths since the 
lock-out. In the Bolton district it is the same, and 
also in the Oldham district. But the number of un- 
employed grows smaller by degrees. There is some 
movement in the direction of an advance in wages in 
parts of Lancashire, but it has not taken any definite 
shape as yet. The iron market has evinced a strong 
tone, and prices are hardening. There is a great 
demand for pig iron, many makers are well sold, how- 
ever, and are practically out of competition. Finished 
iron makers are heavily sold in bars and are quite in- 
different as to new business. The steel trade is excep- 
tionally busy, prices have an upward tendency, and in 
some cases makers can command their own prices for 





prompt delivery. Altogether the ition and the 
outlook are good in the iron and steel trades and in all 
the iron and steel-using industries. 

Advances in the price of iron made at the quarterly 
meetings in the Midland districts led rather to an 
increase of business than to any check as regards 
orders in the Wolverhampton district, for there has 
been a brisk demand for all classes of finished iron. 
The rates for marked bars are now 8/. per ton, with 
12s. 6d. extra for Lord Dudley’s and other high-class 
brands, and this advance has resulted in a general 
advance all round. It would seem that the one thing 
required was certainty, instead of uncertainty, for 
prices having been settled orders have been distributed 
with greater freedom. Some heavy contracts have, it 
is said, been entered into for galvanised iron, sheets, 
hoops, and plates on export account, and merchants 
are reported to have had some well-filled lines from 
South Africa, New Zealand, and Australia. Inquiries 
for considerable quantities of material for home con- 
sumption are also reported. Marked bar makers re- 
port a fair amount of new business, but the greatest 
demand is for merchant and common unmarked bars 
at present. Makers of common black sheets have 
participated in the general advance, and have good 
current sales for galvanising sheets, while the quota- 
tions for doubles and trebles have gone up consider- 
ably. The demand for steel is unusually active, 


Y | makers finding a difficulty in supplying the wants of 


customers fast enough. Pig iron is in great demand, 
and is wanted in heavy lots. ‘Altogether the position 
and prospects are reassuring and encouraging, the 
orders in hand being sufficient to keep all well em- 
plored to the end of the quarter. The engineering, 
oilermaking, bridge and girder making, ironmould- 
ing, and all similar or allied branches are well em- 
employed. 


In the Birmingham district the settlement of prices 
for the current quarter seems to have stimulated a 
brisk business, there being no hindrance to contracts 
by uncertainty of quotations, Galvanised sheets have 
been in more active request, and black sheets have 
maintained higher quotations. The advance in the 
price of marked bars has given increased firmness to 
the rates for second-class and common bars, while 
good merchant bars have realised fair prices. Steel is 
in F ger request, while the supplies from Yorkshire 
and other northern districts have diminished. Pig 
iron is in great demand, and forge iron commands 
higher prices. The engineering branches are fairly 
well employed ; there are fewer on donation in the 
engineering branches than there were a few weeks 
ago. Generally the iron, steel, and metal - using 
branches of industry are well employed, except in the 
cycle trade. There are no serious disputes pending 
at present, and none are threatened, so far as it is 
possible to judge from appearances. 


The agitation for a general federation of all labour 
organisations has led to a gigantic federation of em- 
ployers, or at least such a federation is in the course 
of formation. There was, it is said, some opposition 
by local federations to the inclusion of such, but the 
difficulties anticipated have been practically over- 
come. The cotton trades have, it appears, given in 
their adhesion, so that the chief great industries will 
be included. The workmen have been pleading for, 
and working for, federation for some years ; the em- 
ployers are going to show them the way of practically 
carrying out such a gigantic scheme. Whether such 
enormous federations will mean war or e will 
depend upon circumstances. If either side is aggres- 
sive, the struggle, when it comes, will be intense and 
widespread. ut with great responsibilities there 
may be prudent counsels, and then negotiations may 
be substituted for war. Happily there are prudent 
men in both ranks, and when questions arise these 
will not be silent. It is idle to anticipate only open 
war ; there may be also a desire for reconciliation. 





The Paris strike, or strikes, seem to have collapsed 
in the same way as so many Continental strikes col- 
lapse—without any formal settlement. There is an 
agitation, a strike, a splutter, and then the whole 
thing breaks down, and is heard of no more. At one 
time matters looked ugly. The men were more or 
less violent, and the military were called out in con- 
siderable numbers to quell the disturbances, and it 
appears that they did their duty quietly but effec- 
tively. It was expected that the railwaymen 
would come out in a body, and the various branches of 
the Railwaymen’s Union voted for a general strike. 
But at the last moment the men hesitated, and then 
refused to cease work when ordered to do so by the 
yore Bee committee. Upon this the latter body re- 
signed. With that collapse the military returned to 
their garrisons. It would not be necessary to dwell 
longer upon this matter but for the interference of the 
Municipal Council of Paris. As before reported, they 
wanted the contractors to concede terms, but were 
not prepared to indemnify such contractors for the 










566 





ENGINEERING. 


[Ocr. 28, 1898. 








concessions. Then the contractors offered to throw 
up the contracts, and it was thought that the Muni- 
cipal Council would undertake the work. But then 
the other branches of trade claimed that they, too, 
should be included ; at this the Council shied. There 
is a strong disposition among the Paris workmen to 
be employed oy te State or by the Municipality. 
The same feeling is growing in this country. But 
when so employed they want better conditions of 
labour immediately. They accept the conditions at 
first, but try to use political means to advance their 
own interests. It cannot be too strongly urged that 
there is a grave danger in such a policy—the danger of 
corruption. The candidate who, to get a seat in Par- 
liament, or on county councils or other bodies, pro- 
mises better pay and fewer hours, offers a consideration 
for the votes he requires, not merely by the promise 
of better general laws, which is right enough, but by 

rsonal advancement to the men employed by the 
ody in which he aspires to sit. 

Sir John Gorst, M.P., has been discoursing on ‘‘ the 
incapacity of Parliamentary Government to effect 
social reforms.” If Parliamentary Government is in- 
capable, no other form of Government is capable of 
effecting such reforms. The incapacity is in the 
nature of governments of all kinds. What has made 
it necessary for governments to be appealed to is the 
legislation of the past. Laws were enacted interfer- 
ing with labour for the benefit of employers and the 
public. Then laws were needed to remedy the evils 
thereby created. The‘repeal of the bad old laws has 
been necessary, and these new laws have been re- 

uired to remove the abuses resulting therefrom. 
The evil is that men expect too much from legislation. 
But in proportion as legislation is resorted to, so will 
its needs grow. Just and equitable laws will 
help to restore the equilibrium between the forces, 
se will pave the way for other methods of work. 
No law ought to be required for the purposes of free 
association, but a law might be required if the right of 
association led to unlawful acts. So with conciliation 
and arbitration—no law is needed for the exercise of 
the right, but law might be needful to enforce its deci- 
sions, if those decisions are in the nature of contracts. 
A curious illustration of the inefficiency of law is seen 
in the working of betting, in which a debt of honour 
is often paid at the expense of a lawful debt due to a 
tradesman for food or clothing. Law is on the side of 
the baker, bootmaker, or tailor, but the betting man 
brushes these aside and pays his gambling debt. 
Legislation in respect of labour has been wise and 
beneficial in the case of women and children in fac- 
tories, mines, and workshops; in preventing loss of 
life and injury to health ; but if the system is carried 
too far it will become an evil. Self help and mutual 
help by associative effort will do much which legisla- 
tion cannot hope to do. This is dawning upon the 
minds of many who a few years ago yearned for legis- 
lation and nothing else. The realm of law is limited; 
the possibilities of individual effort backed by associa- 
tion are unlimited. 

The letter of ‘‘A London Architect ” as to the brick- 
layers at Penrose-street, Walworth, is causing a g 
deal of correspondence. Many endorse the views ex- 
pressed in that letter; some dispute them; in one 
case the men are sought to be justified. The justifica- 
tion pleaded is that the man at the coign got a penny 
an hour more than his fellows, Then he ought to do 
more work—that is obvious. But the men wanted 
him to do less than he was doing, and they left work 
because he would not. Anything like the attempt to 
curtail work will not find support in the British public. 
A man ought to do his fair share of work if he accepts 
the situation and the wages—that is obvious. 








ELECTRIC LIGHTING AND POWER 
PLANT. 

Electric Installations for Lighting and Power on the Mid- 
land Railway, with Notes on Power Absorbed by Shafting 
and Belting.* 

By Mr. W. E. Lanepon, Superintendent of the 
Electrical Department. 


THE several installations which have been established 
on the Midland Railway sre enumerated in Table I. 
The approximate brake hcrse-power amounts in the 
aggregate to some 3500. 

Engines.—The form of engine employed in the several 
stations varies. With the earlier apparatus a simple 
horizontal engine has been employed, driving by belting 
either direct or by countershafting. 
lations the dynamo shaft has been coupled direct to that of 
the engine, or both dynamo and engine have been mounted 
upon the same shaft. The steam engines are in all cases 
compound, and run at 350 to 460 revolutions per minute 
according to their power capacity, which ranges from 75 to 
300 brake horse-power. In some instances gas motors 
have been provided. At Leicester the prime movers are 
all worked by gas, which is generated by a Dowson 


* Paper read before the Institution of Mechanical 
Engineers. 
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TABLE I.—Cost or Workine Exectric Licnt STATIONS ON THE MipLAND Ratiway. 
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* These stations are in operation but a few hours daily, and are excluded from the average cost. 


TABLE III.—Tests sy 9}-In. Screw-Currine LATHE WHEN DRIVEN BY SHAFTING AND BELTING, AND 
WHEN Driven Direct py SMALL LUNDELL Extrctrric Motor or Harr Horse-Power. 




















| Work Done, Metal Cut Away. | | | Power Absorbed. 
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Mode of Driving. | Weight Removed. | Traverse, | Time | of Metal ‘Per Ounce 
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of Cute. P | ae Removed.| __ per 
| er | .| 
| Total. Minute. | | Minute. 
02. oz. in. m. 8. | watts watts | watts 
| Qs r D 2 
Shafting and belting propelled {| at ad : Be = oun 7 = 
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When running light, Elwell-Parker motor, shafting, and belti 
When running light, Lundell motor and lathe, absorbed 1.8 ai 


apparatus on the premises; and the intake valves of the 
engines are arranged so that either Dowson gas or the 
town (coal) gas may used. The steam power at the 
Midland central goods dépét, Birmingham, has been 
supplemented by one gas engine, and that at Bradford 
by three gas engines. These have been introduced for 
economical reasons, either to save the cost of extending 
the steam plant, or to meet occasional demands. At 
Wellingborough the laying down of a gas engine for the 
small power required, namely, a few arc lights, is more 
economical than the establishment of steam plant, in- 
cluding engines, boilers, chimney shaft, &c. 

Electrical Apparatus.—The electrical plant varies. In 
all instances where the arc lights are run in series, 
dynamos are employed capable of affording a variable 

ressure of from 50 to 2750 volts, according to the demand. 

n other cases—especially where the lamps are situated 
in near prune. | to the generating plant—low-tension 
machines are used, and the lamps are then run in parallel 
or series parallel. The high-tension machines employed 
are the Thomson-Houston, the Parker, and the Brush ; 
while the low-tension machines include the Siemens, 
Parker, Brush, Edison-Hopkinson, Crompton, and others. 
Table I. shows that om all installations provide for 
incandescent as well as arc lighting. This tabulated 
statement also shows the cost of working for the half- 
year ending December 31, 1897. These results are ex- 
clusive of interest on primary outlay and taxes, and make 
no provision for what is termed depreciation. The entire 
plant is maintained in the most perfect condition pos- 
sible. Each half-year carries the cost of such renewals 
or improvements as are found necessary ; so that depre- 
ciation, in its ordinary sense, arises only from the replace- 
ment of obsolete machinery, and improvements due to 
these new parts should, in order to warrant the change, 
secure more economical results, and thus pay for their 
introduction. The charges are tabulated per unit, and 
the statement furnishes approximately the number of 
arc lamps and the number of incandescent lights em- 
braced within each installation. These charges vary to 
some extent with the load generated, and with the 
number of hours the light is in operation. The cost in- 
icated covers all charges incurred, inclusive of repairs 
and renewals, carbons for lamps, replacement of lamps, 
and the labour attending the same, together with the cost 
of supervision from h uarters. 

Although high-potential generators have been used for 
series arc lighting for some time, it is only recently that 
high-tension direct-current machines have been laid down 
with a view to erg wang J to a lower potential at pints 
somewhat distant from the initial generating stations. 
At the Hunslet goods dépét, Leeds, a pair of 65-kilowatt 


ng, and lathe absorbed 7.5 amperes at 109 volts = 817.5 watts. 
mperes at 116 volts = 208.8 watts. 


the Wellington-street enger station, a distance of 
about 2 miles by the railway. These generators work at 
2200 volts, and the mains are designed to involve a loss of 
only 5 per cent. when worked at their full normal capa- 
city; the current is transformed down to 210 volts. At 
Kentish Town a central generating station of similar 
description is now approaching completion. This station 
is to supersede three local independent generatin 
stations; and the concentration thus to be effec 
should result in a tangible saving in staff expenses. The 
stoking and engine driving, as well as the dynamo work, 
will be concentrated and reduced to a minimum. Here 
three 300 brake horse-power units of the Willans type, 
giving at each dynamo an output of 200 kilowatts, will 
form a nucleus which may be doubled in a few years, and 
perhaps be still further extended. Transforming centres 
are at present established at the St. Pancras goods and 
passenger stations, where the current will be distributed 
at a pressure of 210 volts. This plant has been de- 
signed to deal with both lighting and power. It is to 
work pumps now being erected by the President of this 
Institution, Mr. S. W. Johnson, which are intended to 
lift and distribute some 45,000 gallons of water per hour 
to a height of 350 ft. It will work coal-wagon traversers, 
and a powerful fan, erected by Mr. J. A. McDonald, for 
improving the ventilation of the Midland Speen of the 
Metropolitan Tunnel; and it will probably meet other 
demands for traversers for locomotive engines, and for 
driving tools in workshops, while the requirements for 
lighting will call for some 400 horse-power. This 
generating station will thus have a fair day load as 
well as a night load, and is expected to effect its purpose 
in an economical manner. The Midland Railway hotels 
at St. Pancras, Bradford, Leeds, and Liverpool, are also 
electrically lighted ; but as the accounts are dealt with 
by the hotel department, they are not included in the 
statement in Table I. 

Derby Installation.—It is perhaps unnecessary to ente T 
into further details of each of the installations referre 
to in Table I; but as yg was selected for this 
year’s summer meeting of the Institution, a more com- 
plete description is given of the installation established 


there. . 

The offices of the Midland Railway lighted from this 
installation consist of several independent blocks, ex- 
tending over an area approximately 520 yards long and 
340 yards broad. The blocks of buildings served are the 
mineral offices, goods offices, accountant’s offices, the 
station proper, including parcels and booking offices and 
halls, the traffic department, waiting-rooms, and the 
secretary’s and general manager’s offices. At the extreme 
north end of the station are two blocks of buildings de- 





generators have been recently brought into use for the 





purpose of providing current for lighting and power at 








voted to the staff of the engineer of the line, and on the 
opposite side of the station are the general store-keeper Ss 














Oct. 28, 1898.] 


ENGINEERING. 


567 











=— 


offices. These, with the Midland Railway Institute, com- 
plete thelist of buildings which have tobe thus provided for. 
Number of Lamps.—The total number of lamps in 
operation consists of 2175 of 16-candle power, and 348 of 
gcandle power. A few arc-lights are employed for 
special purposes, but the railway station platforms are 
not electrically lighted. : sttpaen 
Generating Station.—The generating station is situated 
in Calvert-street, a point on the north-west border of the 
area served. This building was erected and the ma- 
chinery installed during the latter portion of 1892. . The 
system employed is the continuous current three-wire 
system. ‘The current is delivered to the lamps at a poten- 
tial of 110 volts. It was brought into operation in March, 
1893, and has now been running night and day for over 
five years without a single failure. The only stoppages 
during that time have been on three occasions, when some 
alteration has had to be made to the steam piping, neces- 
sitating a shut-down for a few hours on a Sunday. 
Boilers.--There are three locomotive-type tubular 
boilers, together having 2808 square feet of heating sur- 





of 16 candle-power. These feeders are connected to the 
ring mains at different points, On the switchboard ar- 
rangements are made for working on the two-wire system 
at light loads, thus saving one engine from running ; and 
this is managed without — ing the lighting anywhere. 

Output and Cost.—The following figures indicate the 
amount of electricity supplied : 


Annual output of 1893. 1894. 1895. 1896. 1897. 
units ... ... 93,268 137,348 151,867 175,054 203,519 
Increase per cent. Me 10 15 16 
Cost per unit in 
pence ... . 363 3.37 267 2.29 2.58 


The maximum possible output for 24 hours is 4080 units ; 
the maximum current observed in ordinary work 1430 
amperes; the maximum load of any complete day 1695 
units, and the minimum load for any one day 146 units. 
In comparing the costs of working this station with 


in mind. The advantage to be derived from the employ- 
ment of electricity over other methods of transmitting 
power lies in the fact that it can be oe just at the 


time, and for the time ~~ during which it is required, 
t 


and at the speed needed. can be conveyed to points 
distant from its source of origin with at least equal eco- 
nomy, and with greater convenience than other agencies 

imatic 


of power; and it is Barco 5 unaffected by 
changes. Where the demands are diverse, one source of 
power common to the whole may be applied with greater 
economy than is possible with two or more sources. 

An instance of the advantage to be derived from the 
general use of electricity presents itself in recent appli- 
cations to lighting and power at the Wellington-street 
station, s. Power was uired to operate certain 
lifts in the hotel. To have laid down a steam plant or 
even gas engines for the purpose would have entailed a 
considerable outlay and occupied much valuable space. 


those of other electric generating stations, it is necessary | Th d ic lighting i : 
to bear in mind that the demands for the lighting re-| at their aid ay goods depot. "S; Gocleaaee ae 
quired are exceptional, as compared with the usual de- i there by high-tension generators, and trans- 


Pumps and Accumulator at Leeds. 
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face, of which 265 square feet are in the fireboxes, 
working at 140 lb. pressure, and each evaporating. about 
2500 lb. of water per hour. They are fed during times of 
moderate and heavy loads by means of an exhaust in- 
Jector, and at other times by a donkey pump. 

Engines and Dynamos.—In the engine-room are four 
steam dynamos ; two give 500 amperes each at a maxi- 
mum pressure of 125 volts, and two give 275 amperes each 
at the same maximum pressure. The engines are Willans 
Gentral- valve, and the dynamos are by Messrs. Siemens 

rothers, There are also two sets of compensators or 
regulators, each set controlling automatically the potential 

ifference on one of the two distinct groups of lighting. 
ese compensators each consist of two series dynamos, 
qmpled together and driven by a shunt motor, the current 
tom the outside mains being sent through them in the 
mew way. They are wound, in addition, with a coil, 
. ich is connected in series with the middle wire of the 
— system; but this coil is wound in opposite 
— upon each series machine. By this means any 
top in the third wire, due to current in it, is compensated 
automatically by the volts being raised on one compen- 
a and dropped an equal amount on the other. There 
lich three sets of feeders to each of the two groups of 

‘ghting, each group consisting roughly of about 1200 lamps 
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mand on an electric generating station. By far the ro 
rtion of the current is required for the service of office, 
in which the duties cease about 5.30 p.m. aongae.e § 
in the summer there is ordinarily no lighting required ; 
and yet should a fog or thunder cloud pass over, the 
whole of the lighting would be called for, — merely 
for half an hour; hence the boilers have to be kept con- 
stantly under steam. Even in winter the demand, 
although heavy for a time, covers but a short period. In 
the depth of winter the light is required for cleaning 
offices, and for a short time perhaps for the early dutes, 
and again in the afternoon from about 4.0 p.m. to 
5.30 p.m. All this tends to make the stand-by losses 
much higher than those of a generating station estab- 
lished purely for commercial pur: where the demand 
for current would be not only much heavier, but also 
more continuous both morning and evening. 
Application to Power.—So far the application of elec- 
tricity in large quantites has been mainly devoted to 
lighting. Its value as an agent for transmission 0 
wer—for traction, haulage, pumping, and for work- 
ing all kinds of machinery—is becoming daily more re- 
cognised ; and in erecting electric generatin; stations 
especially on railways and in factories where both lighting 
and power are needed, it is desirable this should be borne 


f|The main shaft is driven by belting from an 





machine: 
formin this high-tension current down to a lower potential 
at Wellington-street, the work required to be done, as 
well as the establishment of the electric light throughout 
the station and the hotel, was effected at much less cost 
than would otherwise have been the case. As previously 
mentioned, current is generated at 2200 volts, and con- 
veyed by concentric cables along the line of railway 
from Hunslet to Wellington-street, a distance of some 
2} miles. At Wellington-street it is transformed down 
to a pressure of 210 volts, and employed for both arc and 
incandescent lighting and for operating pumps for the 
service of the lifts. These lifts, when completed, will 
embrace one Ellington hydraulic balance mger 
lift, one hydraulic suspended luggage lift, and five small 
hydraulic suspended service lifts. The passenger lift is 
capable of carrying six persons and has a stroke of 46 ft., 
and the luggage lift can raise loads of 10 cwt. through 
54ft.6in. The pumping = Figs. 1 and 2, has been laid 
down by the Hydraulic Engineering Company, Chester, 
and includes some novel features. It consists of two sets 
of hydraulic three-throw single-acting hydraulic pumps, 
each with a capacity of 23 gallons when running at 46 
revolutions per minute, and forcing water into an accu- 
mulator with a ram of 10 in. diameter and 8 ft. stroke, 
loaded toa pressure of 700 lb. per square inch. One set 
of Laem meets the requirements of the service. The 
other is held in reserve. Each set of pumps is driven by 
a Parker motor capable of giving an output of 23 brake 
horse-power at 650 revolutions per minute. This speed is 
brought down to about 46 revolutions at the pump crank- 
shaft by the interposition of double helical steel spur 
gearing. It has been customary when the demand for 
pressure water temporarily ceases to allow the motor to 
run continuously, and by means of a diverting valve 
— by the accumulator, to return the water from 
the pumps to the suction tank, thus relieving the pumps 
of the load, or to stop and start the motor as required. 
In this installation the Hydraulic Engineering Company 
has employed a device which enables the motor to run 
continuously while the load on the pumps is varied ac- 
cording to the position of the accumulator. The arrange- 
ment will, perhaps, be understood by reference to the 
accompanying engravings. Figs. 1 and 2, show the 

meral arrangement of the pumping plant, and Figs. 

and 4 the detail of the load-relieving gear attached 
to the pumps. The chambers 8, 8, S, Fig. 4, beneath 
the valve are provided with stuffing-boxes and glands 
through which gun-metal spindles F, F, F, capable 
of raising the suction valves from their seats are in- 
tended to work. Supported in bearings underneath 
these spindles is a shaft G having a drum E and three 
cams I, I, I, keyed upon it vertically beneath the spindles, 
The cams are so arranged by setting the protruberance 
of each at a different angle to the horizontal plane through 
the shaft, that, as the drum is rotated by the pull of a 
cord attached to the accumulator, the three suction valves 
are raised successively from their seats. The mode of 
action is as follows : 

When the accumulator approaches the top of the 
stroke it strikes the tappet A, Fig. 1, fixed ona chain 
which wegen over pulleys B, B to the drum E, and re- 
lieves the chain of the pull due to the weight C. The 
weight D suspended from another chain, also secured to 
the drum E, is now able to rotate the shaft, and in so 
doing to raise each suction valve in succession from its 
seat, thus allowing the water drawn into the pumps by the 
suction stroke to be returned to the suction tank. hen 
the accumulator falls in C is able to re-assert its in- 
fluence, and being heavier than D, to turn the shaft G, 
Fig. 3, back again to its original position, and to allow 
the suction valves to fall one after another on to their 
seats again, permitting the pumps to gradually recom- 


mence their action. 
The power absorbed in driving earns tee belting is 
snbaliee ter than is often thought to be the case. In 


the workshops attached to the electrical department of the 
Midland Railway the construction of large electrical = 
paratus is not dealt with. In Tables II. and III. ( j 
and 568) will be found data of the power absorbed by tools 
and shafting, which have been carefully obtained at the 
author’s request by Mr. Holt, the foreman of the shop. 
Some 165 tools are driven from a main shaft, which is 98 ft. 
long, 2 in. in diameter, and has 12 bearings, each 4§ in. long. 
It is necessarily a se by countershafting required 
by the various tools ; the countershafting varies in length 
and in section, of which the details are given in the — 
well- 
Parker motor, erected some years since. To drive the main 
shaft alone, quite free from all berger | — an ex- 
penditure of 272 watts. To drive it with 19 belts resting 
on it, but free from the tools, absorbs 518 watts, or nearly ? 
horse-power. To drivethe main shaft plus the counter- 
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TABLE II.—POWER ABSORBED IN DRIVING MAIN SHAFT, COUNTERSHAFTING, BELTING, AND LATHES 
(BOTH LIGHT AND WHEN WORKING). 


Main shaft 98 ft. 4 in. long, 2 in. in diameter, having 12 bearings each 4% in. long, and ordinarily driving 19 belts. 



























































































































































; 
MACHINE. | Powgr ABsorBED. | DETAILS OF COUNTERSHAFTS. | DETAILS OF BELTING. Work ——- Cur PowER ABSORBED, 
| 
ie dicts — = Sn en 
| l 
ls LD s/s30 : S| >> | Main Shaft. Countershafting. | Weight. | 2% laf 
| ae eeeiees] 36] ig |e/ae | | ibaa, ee | HE lk 
s [Oo s/o & i Jbesg, Kins ee g [Bs I = |ss 
| ae $4 igs les” « |ale | rd Ea! | & & ieo>} 21 3s | sg 
.| Dewription JEE [dg sidzs gl. | 3| sce | 82 83 Zleg/g/ 8 @a.) 2/2] s g | 3% 
5 $3/\O95\m95| ¢ | 213 [og / 285] a :|/69 + a -la$| # =|0 $\e|/ 6 | ssi a-| gs] 5 | 88 
4 cSticeslces| & |B eg elsse) & |S \382 = | & (Sisk & |lgleels 2 ree elg|@ ; | go [os /68 
Fy @27x ¢ogiaes| § | 4 elses | 8 Siss| 3 5 Sisasl 3 | Ssaia| | =a! ‘3a —} BE] as 
z gnissaicsa| § (A zai8| 44") § |B? =] § |e ie#] & [Blo7|&| a \8F4) a) 8 | a | 8 | & | so) gs 
; | watts watts | watts |ft. in.| in. | in. | ee ft. in. | in. | in. Ib. oz.| ft. in. | in. | in. | Ib. oz. | oz. | oz | in. | m. 8. | |watts | watts| watts) watts watts) watts| watts 
| | or wick | | | | | | | 
}f9}-in. screw-| go» | nar | | = j17 2 8) 3/3 7) 18 8/2 4; 4 8) | ao , | P 
1/{ datting lathe| 27 | S8t| 545/83 0/33) 2) 2H) N {1gar] 3 s/s 6| 61/1 ‘| t i}) 24 | 107 | 33 2 20 | 250 | 272) 65 | 64 | 164| 645| 218 | 509 
2| 6-in. lathe ..| 854 409 | 654) 2 6/ 14 2 | 23| wisiil 2/ 4/4 0] 18 6{ 13 3 211 (23/112 | 3/2 0 | $04 272 | 82 56 245 | 654 290 | 584 
8| 5-in. lathe ..| 327 409 | 645) 110) 1 2| 2) W | 17 4] 13| 4/211] 18 6 } 1] 3| 115 | 24/096 | 3} 220] 3893] 272) 55 82 136 | 545 | 243 | 567 
4\6in.saw ..| 327| 364| 4900/2 3/13) 2| 2| Hand| 2 3/ 2/ 8/4 1| 7110/1 | 3! Om |1}] 050] .. | 280) 1827] 272| 55 | 27 | 186| 490] 392 | 9g00 
| 1f2 | | , eee | 
5| j-in. drill =... 354 | 954| 3881/1 6/1 | 2 |{ 3a » | 2 3] 13] 4/5 5] 1110] 0} | dia. of gut. | 0} | 0-08 |..]8 0| s0| e972] se] .. 27} 81 | 1524 |4950 
6| Grindstone ..| .. | a54| 545] .. |. |. 1-2] » | 1) H Sia a} .. Tate. | }..| .. |../280] 100] ove] .. | se | a] os] .. |g 
a Bat ogc | 7 | Be] O22) Te a] 8] [me] gl aie 8) Sali 3 o's | n] oil ID} 80] 1300] 272] 66 | 27 | se] age] 3 | cB 
10-in. screw-| | ae al s 1 3 7|2 3] 412)| , | | ons - e - 
8} i cutting lathe j 409 436 | 490 | 5 43) 1} 2 5} N 17 2 2 4 314 4 6/14 4 0 11f 2} 1.96 | 3 220 | 190 | 272 | 137 27 54 490 | 218 | 507A 
o}Lin, to2.in. dri} 960) 430 | tos} 3 8/13) 2| 44] Ww {eo} fl ais 7] salit| s| o ey] 4t| 27 | .. | 230} 156) 272| 88 | 76 | 272) 708 166] «16a 
(Gin. screw-|\oor | ong | sas | . |f16 5 | 2 38 +4y eo we a4 
10 { cutting lathe |j227 | 354) 545 | 8 8} 12 | 4) N {36 4/ of] 3/12 |f27 10/18] 4) 815 /2 um | 8/110| 272| 272) 65 | 27 | tol) 545 | 272 | SI7 A 
1!) 6-in. lathe ..| 881 | 436 645 | 2 6!| 1} 2 4}) N 17 6 24; 3 | 212 18 0/| 1} 3 2 5 | 23 | 2.86 | 3/110 | 380 | 272 | 109 55 109 | 545 196 | 230 
12) 6-in. lathe ..| 409 | 436 599} 2 8) 14 2 | 43) N | : 2 : | 4 : 18 3|2 4 42 2 | 2.40 | 38/050; 362)! 272 | 137 27 163 | 599 299 | 246 
o| f 5}-in.  screw-] | o- aS , P ais > |f151 14) 12 } ° 9 2 | 9 2 ” 5 - 
13 \ cutting lathe j 354 | 371 436 | 3 0/13 2 | 4 N {18 s 1) 3 115 18 8/14) 3 21 24 | 1.00 | 3 | 230 300 272 82 17 65 | 436 174 | 486A 
14 S-in. lathe ..| 354) 409 £45 | sijul 2} a w Heo] deli? | 17 11 | Of | dia, of gut.| 23 | 1.03 | 3/225| se2| 272] s2 | 55 | 196/ 545| 200 | 5244 
Py ° | | = a | | | | 
~ fh-in. to 1}-in.} Lean | ge lo | P | » | | f15 9/2 4/8 9] | a ee - | 
15 ian. j 360 43 490 | 2 4) 1} 2 4) N 17 10 2]) 449 iS i112 4/04 0} | 0.11 | .. | 215 220 | 272 88 76 54 | 490 | 1960 |4454 
Sa an ceed oe 3/4] 65 6] 7] 8s | 9 | 10} 11 | 13 }14/15| 16 [17 1s |19| 20 | 2 | 22/ 23 | 24 | 25 | 26 | 27 | 98 
| j ! | 
SS as a Be : hi 1 eee 
Remarks.—A = two belts from the main shaft to countershafting. C = Cut five pieces of 1-in. round gun-metal rod. No variation noticed in volts or amperes when belt transferred from 


loose to fast pulley. G = Ground § in. square tool. No countershafting. B = Buffed 3 square inches of brass. 
NOTES ON THE EXPERIMENTS. 
{ Main shaft and countershafting, 15 sets, absorbed 794 watts. 
Main shaft and countershafting, and 15 machines (light) absorbed 1778 watts. 
; Main shaft and countershafting, and 15 machines (loaded) absorbed 2500 watts ; that is, all tools were at work, as shown in the Table. 
| Main shaft, with all countershaft belts resting on shaft, absorbed 518 watts. 
Nineteen belts resting on shaft when revolving absorbed 246 watts. 
The belting running when driving any individual tool under test was only that required for driving this particular tool alone. 
Speed of motor at 110 volts was 500 revolutions per minute. 
Speed of main shaft was 128 revolutions per minute. 
| Lubrication in each case was with No. 1 oil. 
All hoies were drilled with Morse twist drills. The same tool was used in each lathe, when comparing the watts absorbed for different depths of cutting or different rates of traverse ; and the 
angle of the tool was maintained the same throughout. 
With three times the rate of cutting, the motor slowed down from 600 to 470 revolutions per minute. 
Ammeter readings were never steady ; this was due to the “ flap” of belt when running, which caused a variation of about 12 per cent. in the current. 
In each case a rod of gun-metal 1 in. in diameter was reduced to J in. in diameter, 
Weight of metal removed per minute = Ween removed 
me 
Watts absorbed by cut 
Weight removed. 
Watts absorbed per ounce removed per minute = Total watts absorbed bj by cut ;thus taking No. 1 as an example, 545 total watts absorbed by the cut, divided by 1.07 oz. of metal re 
Weight removed per minute 
moved per minute, gives 509 watts as the power absorbed per ounce removed per minute. 


Watts absorbed per ounce of metal removed = 





4466¢.8) Bb }, 12 6 o 1Foot 


esc — peed — pres — fees — pd — ps —i = 











shafting absorbs 794 watts, or something more than 1 | ing to the work dealt with by the same (No. 1) lathe when | The results furnished are unavoidably of a some- 
: horse-power. To drive a 94-in, screw-cutting lathe (No. 1) |making three cuts simultaneously, each of the same | what limited character. They would no doubt have 
light, while all other mach‘nes and belts are at rest clear | character as the previous single cut, the following were | been more interesting if obtained from larger tools, 


of the shafting, requires 381 watts; and the power ab- | the results. When driven by belting : | capable of doing heavier work. Under such condi- 
sorbed when the machine was loaded, that is when the tool Power ... ee . : 1188 watts tions it is probable the waste of power in shafting 
was turning down a bar of gun-metal at the rate of Metal cut ... EM ia dit .. 9.75 oz. | and belting would not be so great in relation to the 
1.1 oz. per minute, was only 545 watts, or at the rate of Time occupied ‘ oe ... 2.95 mins. | work done. Still it is clear that an extensive loss does 


495 watts per ounce of metal removed per minute; or, in being an average of 275 vianan per ounce of metal removed take place, and this may be reduced by driving each 


other words, the lathe running light consumed 381 watts, : Serious ack : tool or machine direct from an electric motor. 
and the work done 164 watts. By gearing an electric motor per minute. hen driven by motor direct : every foot of the shafting and every machine connected 
of low efficiency direct to the’same lathe, and setting it to a sae aout Pe ny er oe 616 watts with it were constantly at work without intermission 
precisely the same description of work, the power con- fetal removed ese, 2 eae ss 9.75 02. | of any kind, the difference would not be so marked; 
sumed was at the rate of 214 watts per ounce per minute. Time occupied oes ee 2.25 mins. but this is just what does not happen. Shafting 1s 
In each case the greatest care was taken to insure equality Average 143 watts per ounce per minute. extended down a long shop, and scores of tools are 
/ in the cutting power, shape, and cut of the tool, and one | Multiplying the watts by the time —— in doing the | driven by it; whether they are all at work or not, the 
; cut only was made. work in each case, the relative value is found to be : | shafting has to be kept running. This entails a cer- 


Table IIT., page 566, also affords comparative results for} One cut. By belting 2207 (Table III.) ; by motor 769 tain initial loss. With large tools or machines absorb- 
one, two, and three cuts effected by the same lathe when Ratio... cus ids via ae = tol ing over 1 horse-power, there can be no question of 
driven from shafting and when driven from asmall motor, | Three cuts. By belting 2675 (Table III.) ; by motor 1386| the advantage derived from driving direct by electri- 





1 both being geared down to the same speed of lathe. Turn- Ratio... 2tol | city. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitzep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOLFIOATIONS 
UNDER THE ACTS 1883—1888, 
mber of views given in the Specification Drawings is stated 
Minveah ce where none are mentioned, ihe Speotoation 
tt 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
ics of Specifications may be obtained at the Patent Ofice Sale 
Bra » 25, a 8, -lane, W.C., at 
a 


at tim within t anual rosie 
son may at any time in two 
“the advertisement of the tance of a complete Specification, 
give notice at the atent Ofte of opposition to the grant of & 
Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


20,761. J. Roots, London. Internal Combustion 
Engines, [9 Figs.] September 9, 1897.— Referring to the 
position shown in Fig. 1, ignition of the working charge in the 
main cylinder A has just taken place through the port I, and the 
piston B moves outward on the working stroke. The piston D 
also moves outward until the exhaust port F is opened by the 
piston bringing its port G opposite F. The working cylinder is 
then exhausted through the port F ; immediately on the closing 
of port F by the piston D, the suction commences through the 
va've E, the piston B drawing in a charge of oil vapour and air or 
air and gas by the port I to the working cylinder. The two 
pistons then move inward, compressing the charge, and upon the 
closing of the port I the = D compresses the charge remain- 
ing in the ignition chamber to a high degree of compression, pre- 
ferably sufficient to ignite it without the assistance of any ex- 








ternal heat. In either a gas or oil engine, but particularly in the 
latter, it may not be desirable to do this at starting. In either 
case it would require a higher compression when cold to ignite 
the charge than after a few ignitions had occurred to heat the 
surrounding metal. For starting the engine, therefore, an ignition 
tube J is provided, the position of which (though not correctly 
shown in this section) is indicated in the figure. After the cy- 
linder is hot, the flame heating the ignition tube is turned out, 
and the charge is ignited by compression in the hollow tubular 
piston. As the valve shaft P makes one revolution for every two 
revolutions of the crankshaft Q, therefore the piston D makes 
one stroke for every two strokes of the piston B. Ignition takes 
place in the cylinder C and within the hollow tubular piston D 
just prior to highest compression therein, and on the port H open- 
ing to the port I the flame passes through and ignites the working 
charge in thecylinder A. (Accepted August 31, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


24,589. F. Burgon. Sheffield. Machines for Shear- 
ing and Clipping, Wool, Hair, &c. [5 Figs.] October 
23, 1897.—This invention relates to mechanically driven shearing 
machines, and its object is to obtain a more uniform contact be- 
tween the cutter and the comb whereby both the capacity of the 
machine and the quality of the work done is materially enhanced. 
According to this invention the rocker bar D is so constructed 
and arranged that it is supported at its rear end behind the point 
at which the actuating power is applied to it, thereby increasing 
its leverage behind the point of pivot and therefore increasing the 
pressure at its forward end. One method of carrying this inven- 
tion into practical effect is to crank up the rear end of the rocker 
bar so that it extends over the crank disc on the driving shaft, 
the rear end of the said bar being a either by a block or 
by a roller mounted on a pin carried by the rocker bar, the said 
block or roller being adapted to slide or roll upon a suitable path- 
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the, formed in or on the lower half of the casing of the apparatus, 
t connection between the block or roller and the pin carrying it 
and such as will provide play for the unequal wear of the comb 
we cutter.. Asa modification the rear end of the rocker bar may 
© supported by a quadrant adapted to rock on the bottom of the 
_ and having a clearance hole through it for the passage of 
ordinn wating shaft. The cutter K and the comb L are of the 
bar Do form and are secured to the forward end of the rocker 
and to the bottom part of the casing respectively in the 

Nene manner. The rocker-tension spindle is mounted in a sleeve 
ng threaded i..to the lower half of the casing, and it has a 


through which it passes, the tension being applied to the top of 
the bar by means of a cap threaded ioto the top half of the casing 
in the usual manner. Motion is im ed to the rocking bar by 
means of a ball or slide carried by the pin of the actuating crank 
in the well-known manner. (Accepted August 31, 1898.) 


11,388. R.W. Tayler, Bury St. Edmunds, Suffolk. 
Guards or Fences for Circular Sa [3 Figs.] 
May 19, 1898.—This invention has for its object to provide a guard 
or fence which can be used with circular saws of different dia- 
meters when such saws are used interchangeably in one and the 
same saw bench. To this end there are provided an arrangement 
of levers and two or more metal plates or shields forming seg- 
ments of a circle corresponding to the diameter of the largest saw 
to be used in the bench, the levers being so arranged and pivoted 
to a slide working in a fixed head to which the levers are con- 
nected that the shields can be closed to guard or fence saws of 
different diameters by adjusting the ition of the slide as de- 
scribed. 06, b1 represent two saws of different diameters to illus- 
trate the methods by which this gear can be employed for fencing 
saws of different diameters. cis a pedestal, which is adapted to 
be fixed to the table of the saw bench, and d is an arm with 
which the pedestal ¢ arm is provided, the arm d carrying at its 











free end a head e, which is pivoted thereto by a bolt. The head e 
carries a slide f, which is movable in a vertical plane, and can be 
secured in any desired position in the head ¢ by means of a set 
screw which passes through a slot in the slide f. To the slide f 
there are pivoted two levers g in such a manner that they form a 
cross, and the upper ends of these two levers g are connected by 
levers or links & to the head e upon the arm d ; metal segments or 
shields, which are secured to the lower ends of the two pivoted 
leversg, the dimensions and the position of the parts being such that 
these two shields are held in the plane of the circular saw. The 
shield which is intended to guard the back of the saw is rigid] 
secured to its leverg, whilst the metal ent or shield, whi 

is adapted to fence the front of the saw, is adjustably secured to 
its lever g by means of a slide and set screw. The back shield 
passes through the slot in the table of the saw bench when the 
ty is to be employed for a small saw. (Accepted August 31, 
1898. 


MINING, METALLURGY, AND METAL 
WORKING. 


23,300. F. W. Ratcliff and J. H. Pearson, 
and P. Robinson, West Smethwick, Staffs. 
Steel Rails into le tion- and Rolls 
therefor. [12 Figs.] October 11, 1897.—In rolling down the 
rail represented in cross-section by Fig. 1 into the angle section- 
bar represented by Fig. 9 the rail or rail end is first passed 
through a hole between the rolls, which hasthe effect of upsetting 
the rail and reducing the depth of the same to about the section 
represented by Fig. 2, the web being somewhat distorted. The 
collars of the rolls keep the heads of the rail in line with each 
other. The depth of the rail is now further reduced as shown by 
Fig. 3 by passing the rail through a hole between rolls, the heads 
of the rail being kept in line with each other by deep collars on 
one roll. The rail is now rolled sideways through a hole between 
the rolls which is so shaped as to bring the web of the rail into 
line again, and to also gradually reduce the heads and thicken the 
web so that the bar will now have the appearance represented by 
Fig. 4. The sides of the hole are formed with deep collars to keep 
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the heads of the rail in line. The bar or rail is now passed through 
a hole between the rolls with the axis of what was the web vertical, 
this hole being also formed with deep collars to support thé heads 
of the rail which will then have the appearance represeated by 
ah 5. The rail or bar is then passed through a hole which further 
reduces the depth and thickens up the web so that the rail now 
has the appearance about as represented by Fig. 6, this hole being 
also formed with two deep collars on the roll to keep the heads in 
line. The side grooves between the heads of the rail have now 
been very much reduced. _ If a very small section angle-bar is re- 
quired the bar is now passed through the next smaller hole so as 
to further reduce the depth of the bar and thicken up the web. 
The bar in the form represented by Fig. 6 is now rolled into the 
finished angle section-bar by being between rolls such as 
are commonly used for rolling omy section-bars, these rolls havin 
holes of the shapes represented by Figs. 7, 8, and 9, so as to ro! 
the bars to the sections shown in these figures. (Accepted 
September 7, 1898.) 


23,668. J.O. Arnold, Sheffield. Method of Casting 
Ingots and Moulds therefor. [4 Figs.] October 14, 1897. 
—On a vedplate is fixed a runner box B, which by preference 
is made recta~gular, with a cover extending along one of its sides. 
On one or more sides of the runner box and sometimes in the 
cover also, there are provided a series of ri openings one 
above-the other. The openings are so spaced as to allow of the 
insertion of the open ends of a corr nding number of ingot 
moulds E, such ingot moulds being placed horizontally one above 
the other so that their longitudinal axes are at right angles to the 
vertical runner box. The outer ends of each row of ingot moulds 
are supported upon a trestle F provided with movable shelves for 


Oldbury, 
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julder which fits into a cupped recess in the rocker bar 


the ends of the ingot moulds to rest upon. The ingot moulds are 





only open at one end, namely, the end which fits up to the re- 
cessed opening in the runner box. This end is made with a true 
face and the faces of the recesses are also made true, so that when 
the lds are in position they do not leak atthe joints with the 
runner box. On the face of the upper wall of the mould, how- 
ever, and in the upper flange of each recess, there is formed a 
sl ght groove or slot to act asa vent for any gas or air as the mould 
becomes filled with the fluid metal. The runner box is rammed 
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up with composition having first introduced a slightly tapered 
mandril, which on being withdrawn, leaves a passage for the steel 
from the eg to the bottom of the runner box. Before withdrawing 
the mandril a e Kis cut through the composition with a 
tubulous tool from the centre of each of the ingot orifices to the 
mandril, so that when the mandril is withdrawn a thoroughfare 
has been provided from the central passuge of the runner box for 
the of the steel to each of the moulds. (Accepted September 7, 
1898. 


PUMPS. 
24,181. R.G. Brooke, Macclesfield, Chester. Steam 
Distribut Valves of Pulsometers,. [10 Figs.] Octo- 


ber 19, 1897.—This invention has reference to the steam distri- 
buting valves of pulsometers of the kind in which the valves are 
adapted to rock about centres between oppositely arranged valve 
seats, and it has for object to provide for the automatic adjust- 
ment ofsuch valves relatively to their seats so as to insure that 
they will bed accurately thereon and thus effect a steam-tight 
joint therewith, notwithstanding unevenness of the seats. For 
this purpose a valve of the kind referred to is mounted on an ad- 
justable centre, the arrangement being such that if the faces of 
the valve and either valve seat be not in the same plane when the 
two parts are brought together and the support is in its normal 
position, the position of the support will automatically vary so as 
to allow the valve to seat itself truly upon the valve seat against 
which it is for the time being caused to bear. This invention can 











be carried out in various ways. In the sromgement shown, 1 is 
the steam distributing valve arranged to rock between the oppo- 
sitely arranged valve seats 2a, 2b formed in a conical plug % which 
is fixed in the pulsometer casing 3, and is formed with ports 2c 
whereby steam can from the inlet branch 3a alternately to 
each of the steam c bers 4 and 5. In this arrangement the 
bottom edge of the valve 1 is formed with a \/-groove and rests 
upon a knife edge 6 formed with upwardly projecting arms by 
which it is suspended from adjustable cone bearings screwed 
through the casing 3, so as to be capable of swinging from side 
toside. The holes in the arms in which the cone bearings take, 
are each elongated sideways (Fig. 4) so that not only can the valve 
support the swing from side to side about a horizontal axis, but 
can also partly turn in either direction about a vertical axis, so as 
to permit the distributing valve 1 to tilt sideways in any direction 
and enable each of its faces to take an even bearing upon the 
corresponding valve seat. (Accepted August 31, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


22,385. E. Hunt, Glasgow. (C. A. Marchaiut, Cattack, 
India.) Motors and Pum (3 Figs.) September 30, 
1897.—In the combined motor and pump shown the piston cham- 
ber, Al, of the motor and pump chamber, A 2, of the pump are 
in the form of a circular arc, the chambers being each made in 
two ae bolted together round the circumference and extending 
nearly to a complete circle, the ends of each chamber being 
each formed by the faces of a block (one, B, of which is shown 
in Fig. 1), which blocks occupy the spaces so as to complete the 
circle in each chamber. The engine piston, C 1, is fixed to a disc, 
D1, and the pump piston, C 2, is likewise fixed to a disc, D 2, 
both discs being keyed on a shaft E, concentric with the cham- 
bers Al, A2.- The pistons C 1,C 2 move round the chambers 





Al, A2 from one side of the block Bin each chamber to the 
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other and back again. Thediscs D1, D 2 are packed by concentric 
rings held in ition by springs, which with the rings are held in 
recesses in the casings of the chambers. The shaft, or piston 
shaft, E, has fast on it externlly a crank arm, which is connected 
by 2 connecting-rod to a crankpin, on a flywheel, fast on a crank- 
shaft. The crankshaft is parallel to the piston shaft K, and the 
throw of its crankpin is somewhat less than that of the piston 
shaft crank arm, and such that the cranksheft makes a complete 
turn whilst each piston moves from one end of its chamber to the 
other. The piston chamber, A 1, of the motor is provided with 











passages and a distribution valve J (cr valves) like those of an 
ordinary steam cylinder, the valve J being moved by means of an 
eccentric, and rod attached to the valve spindle, the eccentric 
being on ashaft driven from the crankshaft at half its speed by 
means of spurwheels. The piston chamber, A 2, of the pump is 
provided with a valve-chest and suction and delivery valves (two 
of which are shown in Fig. 2) of the ordinary double-acting type, 
the water entering by a pipe, MI, and being delivered froma 
pipe M2. (Accepted August 31, 1893.) 


23,777. J. Sampson, London. Water-Tube Steam 
Generators. [4 Figs.) October 15, 1897.—A is a steam drum, 
B are vertically arranged dowocast pipes, whose upper ends are 
secured to the lower part of the steam drum A, whilst their 
lower ends are secured to a water chamber C, which, by means of 
pipes D at one or preferably at each end thereof, is placed in 
communication with horizontal water pockets E arranged one 
above the other at the front of the generator and above the fire 
door or doors L!, also arranged at the front of the boiler. The 
water pockets E instead of being each directly cc ted to the 


ception of a grate consisting of one or more bars J to form air 
inlets in the deadplate to cool the latter, and at the same time 
assists in the combustion of the fuel resting thereon. These air 
passages may be formed by perforating the deadplate or other 
means. Improved means of reguiating the delivery of coal to 
the feed of mechanical stokers are shown in Fig. 3, The A-shaped 
regulator L of the hopper is formed with grooved. side pieces for 

















the reception of slide pieces actuated by the hand lever O work- 
ing upon a stud as upon a fulcrum. On the hopper is fixed a 
bracket Q having a slot formed in it. Through this slot is passed 
a threaded stud which enters a hole in the lever O, and when the 
desired position of the lever has been obtained, a winged nut at 
the threaded extremity of the stud is tightened to firmly secure 
the lever. By this arrangement the delivery of the coal to the feed 
rolls can be regulated toa nicety. (Accepted September 4, 1898.) 


1 . G N. Berwick, South Shields. Steam 
Boilers. (8 Figs.) June 29, 1898.—This invention has for 
object to provide means for-automatically creating a circulation 
in wet-bottomed cylindrical multitubular and return-flue boilers, 
causing the boiler to heat equally all over, while the circulation 
of the water commences as soon as the fires in the boiler are 
lighted, and continues as long as there is any fire in the furrace. 
By this means there is no unequal expansion of the shellplates, 
due to the difference in temperature of the water at various parts 
of the boiler, which frequently occurs with boilers of ordinary 
construction, causing the bottom seams of the boiler to leak. 
According to this invention a tube a is arranged within the com- 





water chamber C by pipes D, may be connected together as by 
water tubes D2, and one only of them, for example the lower one, 
be directly connected to the said water chamber by the pipes D. 
Each water pocket E is connected to the steam drum A by means 
of a number of inclined straight water-heating tubes F secured at 






































their higher ends to the steam drum A, and at their lower ends to 
the corresponding water pocket E. The groups of tubes are 
inclined at different angles, the tubes in the group nearest the 
fire and which are subject to the most heat being more inclined 
than those in the next adjacent group. The tubes comprising 
the: group nearest the fire, or the lower row or rows of tubes in 
such group are also preferably made of a larger diameter than 
those in the other group or groups, or in the same group. 
Within the steam drum and in front of the delivery ends of the 
pipes F may be fixed a baffle comprising a plate A! provided with 
curved plates overhangiag holes in the plate Al, the arrange- 
ment being such that the water issuing .from the tubes F will be 
projected against the baffle, and ca to fall to the bottom of 
the steam drum whilst the steam will be able to pass under the 
curved plates and through the holes to the upper part of the 
steam drum. (Accepted August 31, 1898.) 


921. W. Waittales, Basaiey, Lancs. Mechanical 
Stokers. (3 Figs.) r 6, 1897.—Referring to Fig. 1, A is 
a furnace door, B a horned-shaped bracket bolted thereto. C 
is a clearing plate pivoted to thedeadplate E. When the door 
is open, this clearing plate lies flush with the deadplate, as 
shown. When the furnacédoor A is closed, as shown in Fig. 2, the 
tip of the horn bracket B is ed under the bevelled edge of the 
clearing plate C, and raises it to the position shown, thus causing 
the accumulated particles of coal to gravitate to the firebars, 
and be consumed by the fire. These views also show an im- 
proved arrangement for freeing the deadplate underneath the 
clearing plate of any ashes, which may find their way thereunder 
during the operation of cleaning the firebars. In the deadplate 
E, ‘anderneath the my 4 plate C, is fitted a rocking ashes bar 
G having projecting nib H. As seen in Fig. 1, the stud F on the 
clearing _ raises the yep ws G by depressing the project- 
ing nib on the fall of the clearing plate C, thereby allowing 
ashes and small particles of coal to fall in the flue of the boiler 
beneath. When the clearing plate C is raised with the closing of 
the furnace door, the ashes bar G assumes its normal position, 
An air inlet is made, preferably between the ashes bar G and nib 
H, and the deadplate E. A small air passage is allowed between 
the _ of the clearing plate, and the under edge of the shovel 
box when the clearing plate is in a raised ition, as seen in 
Fig. 2. By this means a free circulation of air is allowed to pass 


in such a manner that the water is heated, and 
consequently rises or circulates through the same. In the case 
of the combustion chamber top being flat, the upper end b of the 


from the tackle for raising or lowering it. Into the upper 

nating within the digester in an upwardly directed nozzle, so that 
the liquor is projected against the top of the digester and there. 
by distributed uniformly over the charge of lint. The pipe D jg 
formed into a coil within a heater E, and is connected to the de- 
livery of a centrifugal pump F, whose suction pipe is connected 
to the bottom of the digester A. A steam boiler G is connecteq 
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by a pipe with the heater E for the purpose of conveying steam 
into the space surrounding the coil The liquor is circulated 
through the digester in the downward direction, so that all tang- 
ling of the fibres is prevented. When the operation is completed 
the liquor in solution is discharged through a pipe L and plain 
water introduced and circulated through the digester until the 
fibres are thoroughly cleansed, and then the cage containing the 
baskets is removed from the digester. (Accepted August 31, 1898.) 


23,558. A. Gr h, Manchester. Apparatus 
for he Pile or Nap of Woven Fabrics. 
[4 Figs.] October 13, 1897.—In this improved apparatus a is the 
framing of the machine, 6 the main cylinder or bed roller, and 
¢ the series of card-covered rollers. A well-known defect in the 
operation of these machines is that they have a tendency to pro- 
duce streaks or lines on the raised surface of the fabric in a longi- 
tudinal direction, and the object of this invention is to remedy 
the defect above mentioned and to produce a face of a superior 
quality with a more erect pile, and without any lines or streaks 
whatever. For this purpose an additional card-covered roller (or 
rollers) d working in connection with the taking-off roller e of 
the hine is employed, the cloth running between the two so 





tube is just expanded in the said plate in the ordinary of 
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Fig.d. & ° | 
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securing boiler tubes (Fig. 2), while the lower end may be screwed 
into a | expanded in the flange d, or just screwed into the same 
with a check nut and joint, or any other suitable means for 
securing the pipe in position may be employed. In cases where 
the top of the combustion chamber is half round (Fig. 4), the end 
bof the tube a passes through the same, and is expended in a 
suitable bracket piece which may be secured in position in any 
convenient manner. A separate flange or fitting may also be pro- 
vided where the bottom of the bustion ch is semi- 
circular This is riveted or otherwise secured to the bottom, and 
into it the lower extremity of the tube @ is expanded or screwed. 
More than one tube a may be employed. The extremity of the 
tube or tubes a may be provided with any suitable extending 
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ing Flax and Hemp for Ob’ Fibres 
igs.) October 22, 1897.—This invention con- 
sists essentially in subjecting the flax or hemp to treatment with 
a boiling solution of water glass (silicate of soda or potash) either 
under atmospheric pressure or preferably under steam pressure 
in a digester, provision being made for maintaining the continuous 
circulation of the solution through the material which is placed 
in divisional baskets contained in a cage placed 
order to prevent the fibres packing tight, and keep the material 
freely permeable by the solution. By this treatment the material 
which binds the fibres together is completely dissolved in an ex- 
tremely short time. A is a digester and B is a cage supported 
therein and containing a series of supe trays of baskets C 
made of sheet copper sides and copper wire gauze bottoms. Each 
basket is open at top and rests on the one below, and each has a 


so as to be kept 


that the additional roller d is driven by the contact of the cloth, 
at the same surface speed ; or the roller d may, when treating 





















































tubes m to collect the water from any required part of the boiler, | stout fabrics, be dri iti faste ed, a8 
and to direct the current or flow of the water. (Ac epted August car Faget w dor Aggies © empty Aged anit gy el 


, by-means of an endless cord or band passing 


round one of the groowes of the pulley fat or near one end of the 
axle thereof. This additional card-covered roller d, besides its 
revolving, has - preferably ae it é age oregon — 
wise motion which causes it effectually to take out any Jongl- 
24,528. C. Wetherwax, Peictak’ tenule Treat-| tudinal streaks or lines which may have been caused by the 

machine, and to impart to the nap of the cloth a greatly im- 
proved appearance or finish. The reciprocating endwise motion 
may be given to the additional card-covered roller (or rollers) 4 
by ar inclined disc or cam g at or near the other end of the axle, 
a fixed pin or roller A running in the inclined groove of the same, 
or Sone y other manner ; or in some cases the endwise motion 
: . > | may i te 8 
in the digester in being positively driven will pick up the nap and leave it in a more 
erect position. (Accepted 


nsed with, in which case the card-covered roller d 
September 4, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in = 
be 


ene partition ¢ between the convolutions of which the fibres are | United States of America from 1847 to the present time, 








around the clearing plate, as indicated by arrows, which keeps 
the plate cool. Inthe deadplate is formed a space for the re- 





P straight or free from entanglement and be | reports of trials of patent law cases in the United States, ‘lord 
subjected uniformly to the action of the solvent solution. In order | consulted, gratis, at the offices of ENGINEERING, 35 and 36, Be 
to facilitate placing the baskets in the cage, the cage is suspended ' etreet, Strand, 5 


of the digester leads a liquor a pipe D, the pipe toon 
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THE LEEDS FORGE COMPANY. kre, LEEDS. 


These furnaces are made from special quality of Open-hearth Acid Steel produced at our Works, from the best selected brands of Swedish and Cumberland Hematites, 2598 
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SUBMARINE CABLE GRAPNELS, 
By Cuarwes Bricut, F.R.S.E., A.M. Inst. C.E. 


Tue ground over which submarine cables are laid, 
and from which it may be necessary to recover 
them, being of many different kinds—rock, sand, 
mud, clay, &c.—it is obvious that there must be, 
in recovering a cable, many different grapnels to suit 
yarious requirements. But since both rock and 
mud are frequently found in the same locality, it 





3. Grapnels designed for some special purpose, 
such as cutting and holding a cable without regard 
to the bottom over which they may be required to 
work. These we shall call special grapnels. 

It would be impossible to describe every grapnel 
in detail, or to dwell on its respective merits under 
the peculiar circumstances for which it is designed ; 
and therefore the illustrations must, to a great 
extent, speak for themselves. Most of the grapnels 
referred to have been used on a large scale in 





the ordinary boat’s grapnel-anchor can readily be 
converted into an efficient cable grapnel by cutting 
off the flukes of the prongs, and either shortening 
or lengthening the prongs themselves according as 
the ground to be worked over may be hard or soft. 

Common Short-Pronged Grapnel.—This is shown 
in Fig. 1. The prongs, or toes, as they are some- 
times called, are very short and strong ; but never- 
theless are frequently either broken or bent. It is, 
therefore, necessary to have a large stock of such 








is evidently impossible to restrict the use of any 
particular grapnel solely to the purpose for which 
it is designed. Thus, in fact, many grapnels are 
actually intended for both hard and soft bottoms. 
he chief characteristic of those designed for rocky 
ground is that they are so constructed that a broken 
prong 1s readily replaced by a new one, or—as in 
@ latest form—the prongs are self-relieving and 
— ye normal position when the obstruction 
n describing grapnel apparatus, it i nveni 
to divide them into three Senese tip carsales 
aed Those which owe their peculiar construction 
the fact that they are essentially rock grapnels. 
2. Those which are designed for very soft mud. 








practice and with complete success. Extracts from 
engineers’ reports and logs, giving particulars of the 
results afford, of course, above all, the most satis- 
factory evidence ; but though in many cases these 
have been available, it has been found impossible 
to include them here. References are, however, 
made to some of those which have been published. 
Rock Grapnels.—The most: simple form of sub- 
marine cable grapnel is that modelled after the 
pattern of the ordinary grapnel, such as is fre- 
quently used to anchor boats. It differs from this 
in having a longer shank, so as to insure the prongs 
ploughing through the ground at an even depth, 
and in having no flukes, since these would only 
| Offer unnecessary obstruction. On an emergency 














grapnels on board, if this kind is to be solely de- 
pended on. The weight of the grapnel is from 
l cwt. to 5 cwt. Springs are sometimes attached 
to the shank, so as to prevent the cable Pom ry 
from the prongs when once it has been hooked. 
This short-pronged grapnel is only suitable for 
rocky or hard bottoms, Fig. 2 illustrates another 
form of the ordinary grapnel, but with longer 
prongs for finding the cable in softer bottoms. 

Common Grapnel with Renewable Toes.—This 

pnel, shown in Fig. 3, was designed by the 
Telegraph Construction and Maintenance Company, 
and is a most useful one. To change a damaged 
toe, the nut at the bottom end is unscrewed, a new 
toe inserted ; and, on again screwing up the nut, 
the grapnel is ready for work. The damaged toe 
may then be repaired at leisure. 

Common Centipede Grapnel.—This consists of a 
heavy bar of iron about 4 ft. long with a number of 
holes in it, alternately at right angles to one 
another. Through these holes bars of iron are 
forced outwards and afterwards bent so as to form 
prongs (see Fig. 4). The prongs, when broken or 
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bent, are readily replaced by new ones. This form 
of grapnel is, however, almost obsolete. 

Vole’s ‘* Centipede.”—This is shown in Fig. 5. 
The toes are made of cast steel, and are bolted 
on to the shank in pairs. The design of this 
grapnel, though an improvement on the ordinary 
‘*centipede,” is not, perhaps, entirely satisfactory. 

Sliding Prong « Oentipede.”—In this grapnel 
(Fig. 6) the prongs, which are made in pairs of 
malleable cast steel, are so constructed that they 
slide on to the shank, which is square in section. 
When a prong breaks, a repair is readily effected 
by taking off the shackle at the end nearest to the 
break, and slipping a new pair of toes on. An 
objection to this grapnel, as usually constructed, 
is that the surface on which the cable rests when 
hooked is not sufficiently large, and is liable to 
cause a cable to break just at the point where it 
is held. 

Centipede grapnels as well as others, are pro- 
vided with a ring at the tail end, so that a short 
length of chain can be attached. This has a good 


effect in reducing the jump of the grapnel caused 
by its catching on rock, and, consequently, dis- 
engaging suddenly, on the strain increasing or the 
lead of the rope becoming more vertical. 

Jamieson’s Grupnel (Patent No, 4167, a.p. 1876). 
—In December, 1875, while repairing the Para- 
Pernambuco section, the idea occurred to Professor 
Andrew Jamieson, F.R.S.E., that a grapnel might 
be constructed with self-relieving prongs, so as to 
give way when engaged ‘vith rocks, but so arranged 
that the prongs should automatically assume their 
normal working position :mmediately after slipping 
over the rocks. Mr. Jamieson mentioned his idea 
to Mr. W. F. King, who was then engineer-in- 
chief to the Western Brazilian Telegraph Company, 
and, together with him, designed a form of grapnel 
to effect this object. 

Fig. 7 shows the grapnel as originally patented, 
and its working will be readily understood. On 
the prong I fouling the rock, it turns on its pivot, 
the heel of the prong compresses the volute spring 


K, until when the prong arrives at the position 
shown in the dotted line, the obstruction is slipped, 
and the prong immediately springs back to its 
normal position. 


Subsequently, Professor Jamieson made impor- 
tant modifications in this form, for which see 
Patent No. 16,917, a.p. 1886. Again, a further 
departure was effected later, as illustrated by Fig. 8. 
In this there are but two prongs, and a collapsible 
stock is provided to insure one or the other of them 
working. This grapnel is, in fact, very much like 
an ordinary anchor in principle, except that both 
the flukes and the stock temporarily give way on 
encountering an obstruction. For a further descrip- 
tion of Mr. Jamiceson’s ingenious grapnels, see his 
paper on ‘‘Cable Grappling and Lifting,” read in 
1878.* 

Stallibrass’ Grapnel (Patent No. 17,536, a.p. 
1892).—In this grapnel, shown in Fig. 9, the prongs 
are pivoted, and normally held in position by 
a soft iron pin B against which the heel of the 
prong butts. On encountering rock, and on a 


sufficient strain coming on to the point of the 
prong, the soft iron pin shears ; and the prong cap- 
sizes into the position shown in dotted line, and 








The strain at which the 


slips off the obstruction. 





pin sheers can, of course, be approximately ad- 
jJusted to any desired figure. 

The general design of the grapnel is very cleverly 
arranged, so that a capsized toe tends to turn the 
grapnel over and prevent it towing the disabled 
side down, as invariably happens with grapnels of 
ordinary construction. So long as one prong 
remains in its normal position, the grapnel can be 
relied upon. 

Two very distinct advantages are gained in this 
apparatus, without sacrificing any of the simplicity 
so essential to a good grapnel, and without the use 
of springs. As will be seen, the grapnel is made 
short, so that it can be used as a four-pronged 

pnel, or a pair can be connected together 
(Fig. 10) by a short length of chain and used in 
place of the ordinary ‘‘ centipede” grapnel. When 
hooked, the cable rests on a large rounded surface 
and is saved from damage. The resting place is on 
the shank of the grapnel, so that should a prong 
subsequently foul a rock and become capsized the 
cable is not lost. 


1 “Journal of the Society of Telegraph Engineers,” 
vol. ii. 





Dutton’s Grapnel.—On a hard, rocky, bottom a 
cable is not likely to be buried in the ground ; and 
there is, at any rate, no need for anything but 
very short toe. For some reason or other, how- 
ever, it is not uncommon to keep the toe a fair 
size and reduce its projection by means of a guard 
fastened round the shank. An arrangement due to 
the late Captain Dutton is very generally used, and 
is shown in Fig. 1]. The spring guards mentioned 
above to keep the cable from unhooking itself, can 
be seen here. 

Mance’s Grapnel (Patent No. 5808, a.p. 1885),— 
Sir Henry Mance, in 1885, patented the use of 
separate guards to each of the prongs to prevent 
them engaging themselves too deeply in rock, &c, 
Speaking generally, however, guards of this de. 
scription are unfortunately somewhat liable to 
become displaced. 

Johnson’s Collapsible Prong Grapnel (Patent No, 
11,183, a.p. 1893).—This grapnel—in outward ap. 
pearance very much like the Dutton grapnel—is 
provided with prongs pivoted to the shank, which, 
under normal conditions, project beyond the edges 
of the conical shield which forms the body of the 
grapnel. Should any of the prongs come in contact 
with rock they recede within the shield sutfticiently 
far to enable the grapnel to clear the obstruction. 
The pivots of the prongs are so arranged that a 
very slight movement of the points is sufficient to 
bring them completely under the protection of the 
shield, and—as is the case with King and Jamie- 
son’s and with Stallibrass’s grapnels—if a prong is 
forced back after the cable has been hooked, it still 
retains the cable perfectly. A special point claimed 
by the inventor is that as the prongs collapse in- 
wards, should the grapnel become foul in a narrow 
channel between rocks, it stands a better chance of 
clearing itself. Fig. 12 shows a general view of 
the grapnel, and Fig. 13 a sectional elevation. 

An improvement on Johnson’s collapsible prong 
grapnel was suggested by an anonymous corre- 
spondent in the Hlectrical Review for January 11, 
1895. In this (Fig. 14), besides the prongs ‘reced- 
ing behind the Dutton guard, an additional moy- 
able guard is provided to each prong, and is placed 
outside close on to the other. A slot is cut in the 
Dutton guard, so that the heel of the prong butts 
against the outside guard and on the toes fouling 
rock, the prong turns on its pivot, and its heel 
causes the movable guard to advance and lift the 
grapnel off the obstruction. The dotted lines in 
the figure show the position of the prong and the 
guard just after an obstruction has been cleared. 
The extreme simplicity of this grapnel cannot fail 
to recommend it. 


(To be continued.) 








THE BRITISH ASSOCIATION. 
(Continued from page 550.) 
Section F. 
Economic Scrence AND Statistics. 

THE economists had a very good session at the 
Bristol meeting of the British Association this year, 
there being a number of papers on various topics, 
the attendance of members was fair throughout, 
and the discussions good. The President was Mr. 
James Bonar, who opened the proceedings on the 
Thursday of the meeting, September 8, by the 
usual Presidential Address ; the subject treated 
upon being 


Otp Licuts anp New IN Economic Srupy. 


Those who are acquainted with Dr. Bonar’s past 
work and most prominent line of research, will 
recognise how well fitted he was to do justice to 
his theme, and, indeed, the address was a most 
thoughtful and, although we may not agree with all 
that was put forward, an instructive study in which 
the relation borne by the older school of economists 
to those of modern date, was admirably traced. The 
matter was more welcome because it has been too 
often considered that the new economists are In 
antagonism to the teaching of those of a eS 
generation. This erroneous idea the President © 
the section exposed. Economic science, like ee 
true science, is progressive, the superstructure 0 
the new being built on the foundation of the old. . 

Limits of space compel us to deal but briefly wit 
this luminous address, and we must refer our 
readers to the complete text which will be found = 
the Transactions of the Association. It may ; 
convenient to state here that it is the custom 0 





the Association to publish in one small book all 
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the Presidents’ Addresses read at the meetings. 
This may be obtained] for the modest sum of one 
shilling, and certainly it would be difficult, if not 
impossible, to purchase so much good matter for so 
smallasumelsewhere. Passing over the earlier parts 
of the address, we select some points which may be 
considered to appeal more especially to engineers 
and those engaged in manufacturing industry. 
It is pointed out that while our more cautious 
and prudent philanthropists may regret that they 
cannot feel at home with the older economists, 
they think they have one experience in common 
with their predecessors—that is to say, in the 
use of sentiment rather than of logic, which was 
made use of by the opponents of the older econo- 
mists in the instance given, namely, in regard to 
the relief of the poor. ‘‘ Now,” says Dr. Bonar, 
‘‘when a man is trying to work out his own view 
logically, even from imperfect premises, he is not 
willing to be stopped by appeals to feeling. Such 
appeals are more likely to make him sure he is 
right than to suspect he may be wrong. Econo- 
mists need to entertain the emotional person with 
caution.” The statement has a wider application 
than that to the relief of the poor. We see the 
abuse of sentiment almost whenever a labour diffi- 
culty arises. Inthe present day public opinion has 
a most important influence on the settlement of 
industrial disputes—it may be said, far too impor- 
tant an influence—and public opinion is largely 
led by the ‘‘ emotional person.” Because working 
men are, or are supposed to be, hungry; and 
their wives and children suffering hardship—which 
is generally a fact in the case of strikes—is taken 
as sufficient reason that the matter in dispute 
should be settled in favour of the men, no matter 
at what cost to the welfare of the community at 
large. ‘‘ Men of strong feelings are unwilling to 
depend on reasoning and observation, facts, figures, 
and arguments alone,” says Dr. Bonar, but it is 
those factors rather than strong feelings which 
must govern policy if matters are to be arranged 
on the most advantageous lines. 

The address, speaking of the older economists, 
says that they seem to count it part of the 
nature of things that one large section of society 
should lie at the mercy of another; it hardly 
struck them as a surprising phenomenon demand- 
inginquiry. This the author, with an effort to be 
even-minded, which is characteristic of all true 
economists, does not attribute so much to the 
thinkers of past generations as to the time in 
which they lived. We think, however, he is 
scarcely just to his predecessors. They accepted a 
condition of things which was inevitable and re- 
mains so to the present day. The strong will 
always rule, in spite of economists and philan- 
thropists, and as the strong must be in a majority, 
as a part of the ‘‘nature of things,” one large 
section of society must, more or less, be at 
the mercy of another. It is not because the 
older economists recognise this as true that they 
are to be accused of not wishing it otherwise, and, 
indeed, we imagine that the well-worn phrase ‘‘ the 
greatest good for the greatest number” was more 
often met with in the earlier part of this century 
than in the present day. The philosophical maxim 
‘‘that man should never be a means to an end, but 
should always be ends in themselves,” Dr. Bonar 
says, has more credit now than it had a century ago. 
But how many men, and what is to be the end? If 
it is to be the general good we should all be a means 
towards that, but we cannot all work out our 
destiny with equal benefit. and enjoyment. The 
assumption of the older economists that men are, 
and must be, instruments in each other’s hands, is 
one hardly to be avoided, in spite of Dr. Bonar's 
apparent aversion. The address states that ‘‘re- 
luctant subjection of one man to another, although 
a fact of every-day life now, as it was formerly, 
does not leave us indifferent. Willing subjection 
is also a familiar fact ; it does not seem hard to us 
to acknowledge our leaders and bid them take us 
and use us as their instruments. But between the 
extreme of free subjection to a leader and the sub- 
mission of a slave who has no choice in the matter, 
there are in our society various grades of subjection 
to others, subjection to their ends chiefly, for our 
ends partly; and they cannot be split into two 
simple groups by a physical test.” 

If for the ‘‘ subjection ” we substitute ‘‘ employ- 
ment,” we get, perhaps, a truer grasp of Dr. 
Bonar's meaning, although it puts the matter 
in a light which possibly. he would not prefer. 


for the great bulk of mankind, subjection is seldom 
willing when it carries with it the mandate to work, 
yet work is the prime necessity of civilisation, and 
civilised work must be carried on under leaders, 
and therefore under subjection. It is easy to say that 
those who exercise subjection do so for their own 
ends chiefly, but almost the same thing may be said 
of the subjected, who aim at their own advantage. 
In using such a word as subjection, the emotional 
factor, which has been shown to be so undesirable 
in economics, is almost necessarily introduced. It 
is well to recognise that the average man will always 
do the best he can for himself, and it is only in this 
way that substantial progress can be made. Using 
a favourite simile, the address says that in an army 
‘*the leader is not using the led for his own pur- 
poses. Though he has soldiers under him, he him- 
self is a man under authority, and he is using them 
for a common cause, which both have at. heart. 
Such service is not servitude if the cause is really at 
heart on both sides. So it might be, and is some- 
times, in industry, bit we have at present, perhaps, 
more of the worse degree than the better.” Whether 
by this the President of the section intended to say 
there are more bad employers than good we do not 
know. The analogue does not go on all fours ; but 
there is this in common between the army and the 
factory. The leader or general, like the head of a 
large manufacturing business, gets higher pay than 
the rank and file. The employer of labour is also 
subject to a ‘‘ higher authority,” but he has far less 
control over those who serve under him than has 
the military chief. If the workman has not the 
‘* cause at heart ’’ to the extent that the soldier has, 
it is his own fault, for it is clear that the prosperity 
of his trade is to his advantage. ‘‘ The weaker is 
made the tool of the stronger, the tenant of the 
landlord, the workman of the employer, the clerk 
of the merchant.” That is a mere phrase, and, we 
cannot help saying, a mischievous one. It is true 
in the sense that every individual in a civilised 
community is the tool of others, and the stronger 
are also the tools of the weaker, for each has need 
of the other. The word ‘‘ tool,” however, has an 
objectionable significance, and one would rather ex- 
pect it from the mouth of the ‘‘ emotional person” 
than from an economist. 

Quoting some modern economists, not neces- 

sarily with approval, the address suys that ‘‘ where 
there is no land to be had for the asking, 
or where there is no common ownership of the 
means of production, there is necessarily weakness 
or dependence on the side of the employed.” 
It is very evident that in no civilised and settled 
part of the world land can be had for the asking. 
As to common ownership of the means of pro- 
duction the road to that has been in the hands of 
the ‘‘employed,” in this country at least, since 
the passing of the Limited Liabilities’ Act, but 
so far the employed have failed to take advantage 
of their opportunities, except to an insignificant 
extent. What may be in the future we cannot 
see. It may be that before long the employed 
will have acquired sufficient self-restraint to forego 
immediate indulgence for future advantage, and in 
that way common ownership of the means of pro- 
duction, may be brought about. Dr. Bonar 
speaks of the advance of the working classes 
as a power that will displace the middle class, 
and be, as we are told, it ought to be, all in 
all. Before that comes about the ‘‘ working 
classes,” using the term in its conventional sense, 
will have disappeared, having ascended the scale 
and taken their place as the ‘‘ middle classes;” in 
fact, what is now somewhat invidiously termed the 
lower classes will have disappeared, leaving one 
class only—a race of equal education and intelli- 
ence—the utopian dream of the socialist, not to be 
fulfilled until mechanism has taken the place of all 
hand labour and all mankind become brain workers. 
These matters, however, are so purely speculative 
as to what may take place when we, who read Dr. 
Bonar’s address with pleasure and instruction, have 
long passed away, that the matter is more fit for 
an academical controversy than discussion in our 
columns. 
A paper on ‘‘ A Plea for the Study of Economic 
History,” by Professor W. Cunningham, was also 
read on the same day, as well as papers on ‘‘ Poor 
Law Schools” and ‘‘ Poor Law Administration.” 


INDUSTRIAL CONCILIATION. 
On the following day, Friday, September 9, Mr. 
Shaw Lefevre attended the meeting of the section, 


read was a contribution by Mr. L. L. Price on 
‘* Industrial Conciliation.” This paper, of which 
teresting discussion. The paper included a retro- 
— of the subject during the last 10 years since 
the Association met at Bath in the year 1888, when 
the section discussed the matter at some a 
At first sight such a retrospect might, Mr. 
Price said, seem discouraging, for scarcely a year 
had passed since without some conspicuous indus- 
trial quarrel. On the other hand, public attention 
had been drawn to the subject, expert ability had 
been applied to the criticism and discovery of re- 
medies, and experimental knowledge had been 
gained. Influences prejudicial to industrial peace 
had unquestionably been recently at work. A 
tendency on the part of the men to deny pleni- 
potentiary authority of negotiation to their re- 
presentatives had accompanied, and partly neu- 
tralised, an increasing willingness ‘on the part 
of employers to receive and negotiate with such 
representatives. This was, the author thought, 
the fact of most evil omen for the future. A spirit 
of unrest had been abroad in the labour world, both 
among the new and the older unions. Socialistic 
aspirations had encouraged large ambitions. The 
advocacy, for example, of a “living wage,” if 
interpreted comprehensively, was opposed to some 
pacific modes of settling industrial quarrels. A 
reversion to older methods of policy and a resist- 
ance to improved machinery and processes of manu- 
facture was a phenomenon which could hardly be 
ignored, especially at a time when foreign competi- 
tion was becoming more severe, and making more 
dangerous that tendency to take the business of life 
easily, which seemed to be characteristic of the 
times. It might even be doubtedwhether public 
opinion, which was becoming a more potent force 
in industrial disputes, did not exercise some in- 
fluence prejudicial to lasting peace; for this public 
opinion, sometimes ill-informed and often impatient, 
was liable to be carried away by such phrases as ‘‘a 
living wage ” and ‘‘collective bargaining.” Public 
opinion impatiently asked for State intervention, 
but, in view of some recent circumstances, that 
‘demand required very careful consideration. The 
experience of New Zealand was not applicable to 
England, except with large allowances for difference 
of conditions. Mediation rather than arbitration 
the author considered to be still the appropriate réle 
of the State, and the progress of voluntary concilia- 
tion and arbitration, though sometimes unnoticed, 
was not inconsiderable. Two important features in 
the recent history of voluntary methods deserved 
notice, the first being the position and prospects of 
the sliding scale, which had been declining in favour ; 
and the second, the growth in prominence and utility 
of mediation, as contrasted with arbitration. 

In the discussion which followed the reading of 
this paper, Mr. W. M. Acworth said that the author 
had not dealt with the special case of large classes 
of municipal servants and servants of public com- 
panies ; he should be glad if he would tell the sec- 
tion how far what he had said applied to those 
special classes. He would have been glad to hear 
what effect Mr. Price considered free labour had on 
the relations of organised employers and men. 

Mr. Wilson asked the author for a definition of 
what he called ‘‘ successful arbitration.” Was it 
not, the speaker said, possible that a dispute between 
master and workmen might be brought to an end, 
and yet very permanent harm done to the industry ? 
Mr. Price had spoken rather tenderly of public 
opinion ; but where, the speaker asked, walk they 
find a person who owed his success in life in the 
slightest degree to conciliation or arbitration ? Any 
little success that might have been achieved was due 
to flying directly in the face of those ideas which 
were known as public opinion. 

Mr. B. Martin thought that from the tendency 
in the present day towards federation, there would 
be in a few years’ time two great federated organi- 
sations face to face, representing — and labour 
respectively. He thought that labour disputes 
should be settled in some authoritative way, in 
order that the disastrous dislocation of the indus- 
tries of the country might be avoided. 

Professor Gonner, referring to recent disputes 
between capital and labour, said he was of opinion 
that at some point the State must declare that 
it had interests as distinct from the interests of one 
side or the other. What economists had to do, if 
they found public opinion exerted ignorantly or 
injudiciously, was to endeavour to educate it, so 
that it might be exerted aright. The problems to 








Unfortunately, human nature is so constituted that 





and was elected a vice-president. The first paper 


be solved in regard to this question were the par- 
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THE MORAND BRIDGE OVER THE RHONE AT 


LYONS. 


CONSTRUCTED BY MESSRS. SCHNEIDER AND CO., CREUSOT. 
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He was not an advo- 
cate of industrial peace at any price, for it was 
conceivable that there were higher ends in view. 
With regard to the labour disputes of semi-public 
servants, he was of opinion that some method of 
compulsion would have to be applied to settle 
them. The question of free labour was a very 


all the workmen in another. 


difficult one. He held that, on the whole, 
there was less evil when negotiations were con- 
ducted between organisations on either side than 
when they were not, though the incidental conse- 
quence might be in some cases the displacement of 
free labour. Though the whole subject under dis- 
cussion was beset with difficulties, yet there had 
been considerable progress in the adjustment of 
minor disputes. Regarding the interference of the 
State, unless extreme caution were used, it would 


Section at 712. 














ce ee 
* fen 
—f 




















-y ' @ 
12 ol 
1 wee er aS es a ee ee >, | 
NN 














MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XXXVIII. 


Sure anp Bripce-Burtpinc DEPARTMENT, 
CHALON-8UR-Sa6NE—(continued). 
BripGE ConsTRUCTION. 

Morand Bridge over the Rhéne at Lyons.—This 
bridge was built in 1888-90 at the spot occupied 
by an old wooden bridge on pile piers, which had 
been erected in 1774 by the architect Morand. 

It consists of three arches of steel throughout. 
Owing to local conditions the arches had to be 
made unusually flat. 

The principal dimensions of these arches are as 
follow : 








H —_ Opening. Rise. | Radius. 
be found that the State was regulating wages. He : : me 
was of opinion that there was not much opportunity , = — ae 
for the State to do more than it had done, by giving ——— eae 3.96 197.264 

ublic 


publicity and exercising mild persuasion. 
opinion, when educated, was likely to exercise a 
— potent influence than that exercised by the 
State. 

The remaining papers read in Section EF, on this 
day, were a contribution by Miss Faraday on 
“Some Economic Aspects of the Imperial Idea ;” 
on ‘Banking in Canada,” by Mr. B. E. Walker ; 
and finally a contribution by Mr. F. J. Faraday on 
“The Question of the Ratio.” 

There was no sitting of this section on the Satur- 
day of the meeting. We shall give some particulars 
of the further proceedings in our next issue. 











The ribs are very shallow, being .800 metre 
(314 in.) at the key, and 1 metre (39% in.) at 
the springing (see Fig. 331). The width of the 
bridge between railings is 20 metres (65 ft. 7 in.) ; 
the road is 11 metres (36 ft. 1 in.) wide, with a 
pavement each side of 4.500 metres (14 ft. 9 in.) 
(Fig. 348). The longitudinal floor line of the whole 
bridge, is an are of a circle witha radius of 5206 
metres ; it meets the abutment walls at an incline 
of 1 in 50. 

This work is remarkable in an architectural point 
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/of view, and it may be said it solves admirably 
the difficult problem that had to be met, inas- 


(To be continued.) : z 
much as all the inconveniences that might have 








| arisen through the limited rise, have been avoided. 
The division of the total opening, into one cen- | 
tral and two side spans, was determined in such a 


Dery Tramways.—The Derby Town Council proposes | 
to acquire the local tramways. 
about 30,0007, 


The purehase price is 












Fig .342 Section M.N-P Q. 
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way as to balance the pressures on each side of the 
piers under average conditions of temperature and 
equality in the load, on the side spans. The arches 
rest on hinges at the springing, and are continuous 
at the key. The hinges were wedged after com- 
pletion of the work, and at a temperature ap- 
proaching the average; therefore the arches act, 
under the action of permanent loads, as being 
jointed at the springing, and under the action 
of temperature and surcharges, as being rigid 
owing to their bearing over the whole of their 
surface. The trials proved, moreover, that in this 
way the vibrations had been prevented as far as 
was practicable ; diagrams taken during the trials 
show them not to have exceeded 0.0015 metre. 

The construction at the works, and erection on 
the spot, were conducted very systematically ; the 
bridge was completed without the least accident. 

The foundations of the piers were executed by 
means of compressed-air caissons ; the excavations 
showed a succession of layers of sand and gravel, 
which constitute, to a great depth, the subsoil of 
the Rhone bed. The foundations of the abut- 
ments, not being exposed to damage by water, 
were not made deep ; those of the piers, on the 
contrary, were carried 12.600 and 13.020 metres 
(41 ft. 4 in. and 45 ft. 10 in.) deep, as under- 
mining was to be feared owing to the great rapidity 
of the river. The piers are made with pointed cut- 
waters up stream, and carry columns formed of 
Scotch pink granite. The first courses of the 
arches rest on large blocks of hard stone; these 
are carried on masonry made parallel to the ends 
of the arches and the abutments. The roadway is 
paved with wood blocks for lightness. 

Each bay consists of eight ribs 2.600 metres 
(8 ft. 62 in.) distant from centre to centre under the 
roadway and 3 300 metres (10 ft. 10in.) under the 
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pavements. The ribs are built up of plates and 
angles, and are box-shaped, with double vertical 
webs ; the flanges are .800 metre (313 in.) wide ; 
the ribs are divided in 26 parts in the central bay 
and in 24 parts in the end bays. They are united 
by beams and stiffening bars. Opposite each divi- 
sion the ribs carry vertical uprights which spread 
at the top part so as to form aseries of small arches; 
these constitute the string piece which carries the 
platform. Figs. 333 to 342 are transverse sections 
at different points and illustrate the construction. 

The ends of the ribs bear on the piers and abut- 
ments through the intermediary of three curved 
sockets (Figs. 344 to 347), placed at the back of the 
ribs, so that the effort is always received between 
two of the hinges in the various combinations of 
excess loads and high temperature. The ends of 
the ribs were carefully planed, and they rest against 
steel plates 77 millimetres (3 in.) thick which are 
grooved for taking the three bearings. The pressure 
is transmitted to the masonry through a bed 
of cast-iron plates. The ribs were erected and 
wedged into position at an average temperature; 
the end bearings were wedged after completion of 
the bridge also at a temperature approaching the 
normal. 

The steel used in the construction of the Morand 
Bridge hasa breaking strain of 47 kilogrammes per 
square millimetre (29.84 tons per square inch) with 
@ maximum elongation of 24 per cent. 

For erecting the ribs, Messrs. Schneider and Co. 
built a continuous centring (see Fig. 330), which 
rested on piles driven in the river. Two portable 
cranes served to lift the pieces on each half of the 
bridge. The railway line at both ends of the 
bridge served for the carriage of the material. 

The erection began on the up-stream half of the 
bridge ; the ribs were forwarded from the Chalon 
Works in sections corresponding to two divisions ; 
these were placed on wood hearings and fitted to- 
gether in their final positions. The reduction in 
height which the permanent load was calculated to 
produce, being 40 millimetres (1;% in.), the keys 
were heightened by 60 millimetres (2,5, in.) to com- 
pensate for the tightening of joints and bearings 
and flattening of the lead placed between the first- 
course plates and bearing blocks. 

When the erection of the up-stream half of the 
bridge was complete, the ribs were adjusted by 
careful levelling, in the exact position they had to 
occupy, taking into account the temperature at 
which the centring was to be takendown. They were 
lifted by means of jacks and the wood wedges were 
tightened more or less. When this was effected, 
each rib rested on five wedges placed at top, on the 
sides, and at the springing, and which corresponded 
approximately to the trestles of the staging. After 
the work had been thus adjusted, the centre pins 
were hammered tight on the whole three arches, 
passing from one rib to the other, care being 
taken that the tightening be uniform ; with this 
view, it was completed by a single gang of 
workmen. The middle, and then the sides of 
the ribs, were lifted by means of jacks, and the 
wedges that held up the arches were removed, the 
work being carried out as before, on three ribs of 
the same longitudinal series. 

When the centring had been taken down, the 
staging was shifted to the down-stream half of the 
bridge, where the erection took place with equal 
success, 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our last issue we gave an account of the first 
day’s sitting of the recent meeting of the Institu- 
tion of Mechanical Engineers, held on Wednesday 
and Thursday of last week. We now conclude our 
report of the proceedings. 





Recent Practice oF Locomotive ENGINEERING. 

On members assembling the second evening of 
the meeting, October 27, the President, Mr. S. W. 
Johnson, again occupied the chair. The first paper 
taken was a contribution by Mr. Walter M. Smith, 
of Gateshead, and was entitled ‘‘ Results of Recent 
Practical Experience with Express Locomotive En- 
gines.”” The author described experiments made 
with the object of obtaining information upon the 
fitness of five different classes of express passenger 
locomotive engines to perform a given duty. The 
work was undertaken by the direction of Mr. 
Wilson Worsdell, the locomotive superintendent 
of the North-Eastern Railway, who had instructed 








the author to arrange and carry out the necessary 
tests. We print the first part of this paper, 
together with some of the illustrations; in our pre- 
sent issue, and shall publish the remainder in a 
subsequent number. We may, therefore, at once 
proceed to the discussion which followed the 
reading. 

Mr. Druitt Halpin referred to the Table in 
which the performance was given of the five 
express locomotives. He pointed out that in one 
line figures were given as to the ‘‘ steam per indi- 
cated horse-power per hour from water 212 deg. 
Fahr. to steam 212 deg. Fahr.” He would like to 
have some explanation in regard to this line. 

Mr. Bryan Donkin referred to the value of the 
paper, and the great trouble that the author must 
have been at in collecting these figures. Speaking 
on the subject of heat transmission, he referred to 
the influence of the rate of consumption of fuel, 
and pointed out that the number of thermal units 
transmitted per square foot of heating surface would 
vary with the position of the surface. In land 
boilers the average might be 312 thermal units, but 
if the heating surface were over the fire, that might 
rise to 1000, whilst at the point furthest from the 
furnace it might be no more than 100. The infor- 
mation given by the author was not quite complete ; 
the vacuum in the chimney was not recorded ; this 
was a useful thing to know, and records were easily 
taken. The latter remark did not apply to the 
analysis of chimney gases, as semples were trouble- 
some to secure, and the speaker anticipated that 
this would be too difficult a task, although the 
information would be most valuable. He would 
also like to know whether the final temperature 
of the gases below the blast-pipe was taken, 
whether a counter was employed for recording the 
speed of the crankshaft, and whether the indicated 
horse-power without the load on the engine was 
observed. The type of dynamometer used should 
be stated. Mr. Donkin referred to the compres- 
sion line of the indicator diagrams given in the 
paper and thought that any detailed experiments 
showing what was the best compression would be 
of value ; the subject was being discussed in re- 
gard to land engines, and engineers would be glad 
to have data on this matter. 

Mr. Schénheyder found some difficulty in recon- 
ciling the statements made in the paper as to the 
measurement of coal, and thought that further ex- 
planation might be given on this subject. It was 
stated by the author that a Crosby indicator was 
used. Was it to be understood that only one indi- 
cator was made use of? If so, the connecting pipes 
must have been very long. 

Mr. Price Williams thought that nothing was so 
discreditable to engineers as the fact that researches 
into the question of tractive force of locomotive 
engines were not more elaborated. All credit, 
therefore, was due to the author for the work he 
had done, and his paper would be taken as a sup- 
plement to the contributions of Stroudley, Adams, 
and Pettigrew on the same subject. Since the days 
of Gooch no exhaustive series of tests had been 
made on train-resistance. It would be well if the 
subject were taken up and worked out under 
the auspices of the Institution. The time had 
arrived when it was fit that a complete series of 
experiments should be made by the great railways 
of the kingdom, and in order to bring about col- 
lective action a committee of the Institution should 
direct and advise and then tabulate the information 
gained. In this way data might be obtained as to 
air resistance, and coeflicients established as to the 
retarding effects of friction. The coefficients given 
by the late Mr. D. K. Clark, and which were the 
only ones published, might be correct for slow 
speeds, but were not true of higher rates of travel- 
ling; in fact, the constants were not constant 
through any wide range of speed. Referring to 
the indicator diagram numbered 7, taken with the 
engine running on a level, the indicated horse- 
power appeared to be 824, but the horse-power 
due to the speed was 1450; it was a question 
whether this discrepancy might be due to momen- 
tum, but he failed to see how they would get the 
indicated horse-power at that speed. 

Mr. David Joy agreed with the last speaker that 
experiments should be carried out under the 
auspices of the Institution on the subject of loco- 
motive performance. The object of the paper was 
to compare five locomotives, and in going through 
the details he found that each engine gave pretty 
nearly the same result. The author had not given 
coal per train-mile, which was the usual standard 


for locomotive engineers. He had, therefore, re- 
duced the figures to this datum, and he found that 
with engine A the consumption was 40 lb. per mile, 
with engine B 43.3 lb. per mile, with engine C 
37.3 lb., with engine D 37.2 lb., and with engine E 
39 lb. per mile.* This did not astonish him, as the 
big four-coupled engines C and E were the largest 
and should have burnt less fuel. Turning to the 
indicated diagrams he found, however, that with C 
the leading end was exceedingly blunt, showing 
that the valve did not get full open at the beginning 
of the stroke. This was on the pulling side, but on 
the pushing side the diagram was well formed. 
Repairs to locomotives could be put parallel with 
coal consumption in the balance-sheet, but it was 
generally found that the engine which burnt least 
coal was longest out of the shed. That was what 
might be expected, for it followed that the less fuel 
that passed through the tubes the less was the wear 
and tear on them ; but it might also be due to the 
fact that a good man who could save coal could also 
save repairs. There was one fact that should never 
be lost sight of in locomotive performance ; that was 
the effect of side wind, which was a most important 
factor, as it caused the flanges of the wheels to 
press on the rail. He thought that other experi- 
ments should be made on this important question 
of locomotive traction, and other minds brought to 
bear on the problem. 

Mr. Longridge referred to the trials made on a 
Lancashire and Yorkshire engine by the Research 
Committee of the Institution. He had come to the 
conclusion that the high rate of evaporation then 
recorded was not genuine, but that a good deal of 
water was carried over with the steam. For this 
reason he questioned the efficiencies that had been 
given in regard to boiler performance. The object 
of the experiments detailed in the paper was, how- 
ever, to find out which was the best engine of five, 
and therefore the results were comparable. These 
engines had small fireboxes, but the question re- 
mained as to the utilisation of the steam when 
formed. The diagrams showed a large fall of steam 
pressure between the boiler and the engine, which 
suggested ports and passages being of insufficient 
area. He had made some calculations in this re- 
spect, and found that the velocity of the steam was 
from 18,000 ft. to 22,000 ft. per minute, which 
was about three times that thought advisable for 
stationary purposes. As the result of these con- 
siderations, he would suggest putting a superheater 
in the smokeboxes of locomotives, and increasing 
the size of ports and exhaust orifices. 

Mr. Peach was of opinion that there were not 
sufficient indicator diagrams taken on the trials to 
form a just estimate of the mean indicated horse- 
power exerted. He was aware that the figures 
could be checked by drawbar observations, but 
that was hardly sufficient to depend upon, as the 
ratio between drawbar pull and indicated power 
constantly varied. He would suggest that a better 
way would be to take the mean drawbar pull and 
deduce from it the mean indicated horse-power. 
By making calculations from indicated diagrams a 
serious error might creep in. He made the true 
figure for steam used for indicated horse-power 
7 per cent. above that given by the author. 
Another speaker had pointed out the fact that 
only one indicator had been used, and had referred 
to the result of long connections ; apparently, how- 
ever, only one cylinder had been indicated. If this 
were the case, it would detract greatly from the 
value of the experiments ; diagrams should have 
been taken from both cylinders, and at the speed 
run indicators should be attached with short con- 
nections. 

Professor R. Smith said that the high speed at 
which the steam had to travel through pipes and 
ports was a recognised condition in locomotive 
design; the large difference between boiler and 
cylinder pressure was set up by throttling, which 
was a necessary feature in locomotive driving. 
There was also the difficulty of the link motion, as 
owing to confinement of space it was not possible 
to give a long stroke to the valve in a locomotive. 
In regard to the measurement of train-resistance as 
compared with speed, the figures were not capable 
of giving satisfactory data, means should be pro- 
vided for registering the acceleration of the train in 
order to get the value of dynamometer indications. 
The acceleration that could take place within the 
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space of half a minute was enormous, but a short 
change in the magnitude of the drawbar pull would 
not necessarily affect the speed ; records should be 
taken every two seconds if possible, but he con- 
sidered that every five seconds would be probably 
the minimum time. 

Mr. Drury said that the high back pressure 
shown by the cards might account for the large 
amount of power absorbed by the engine. In the 
address of the President it was stated that a back 
pressure as low as 2 lb. was obtained in place of 
10 lb., as here recorded. The difference would be 
equal to the addition of two vehicles to the train. 

Mr. Druitt Halpin said that the author in stating 
that information was given of a kind hitherto un- 
recorded, had overlooked the labours of Continental 
engineers, more especially the trials made under 
the auspices of the Bavarian Government ; he was 
therefore surprised to hear what Mr. Price Williams 
had said about nothing being done since the days 
of Gooch. The author referred to accounts that 
had been published of some remarkable perform- 
ances of recent locomotive engines, and had added 
that unfortunately no information was given as to 
the horse-power developed ; the speaker thought that 
reference was there made to the Northern Railway 
of France. The information referred to was given in 
The Engineer, and the power developed he thought 
was 1500 indicated horse-power, which was a very 
remarkable performance. It was stated in the paper 
that on an average the dynamometer horse- 
power was equal to approximately 64 per cent. of 
the indicated horse-power ; this the speaker con- 
sidered very good. Reference had been made 
during the discussion to the drop in steam pressure 
between the boiler and the cylinder; the result 
might be divided into the effect of the area of the 
steam pipe and that of the ports, or it might 
be due to throttling of steam. The great difti- 
culty in locomotive practice, however, was not 
so much getting steam into the cylinders as in 
getting it out again. The making of ports 
bigger increased the clearance spaces, and this 
was a thing to be avoided; if short ports 
could be obtained by means of piston valves 
that would be an advantage gained. As to the 
transfer of heat per square foot of heating surface 
it seemed very high ; he thought that in a locomo- 
tive the shaking it was subjected to assists com- 
bustion by bringing each particle of coal into con- 
tact with the oxygen of the air, and for the same 
reason the bubbles of steam were detached from 
the heating surface as soon as formed. 

The President agreed that the behaviour of 
locomotives was less known than that of any other 
class of engines; he belonged to an association 
which consisted entirely of locomotive engineers, 
and he would see what could be done to further 
the work suggested that evening in regard to 
standard locomotive tests. In regard to what had 
been said as to the value of heating surface, he 
thought that very often the last 5 ft. or 6 ft. of the 
tubes were practically no good. The great thing 
in a locomotive was to get as big a firebox as pos- 
sible. In America locomotive superintendents 
were able to do this, but if, on his line, he were to 
attempt to put in fireboxes as big as those in the 
United States the engines would not go through 
the tunnels, they would be so heavy as to be 
unsafe on the bridges, and could not be run into 
the stations. In France they had obtained an 
advantage in goods engines by making them 
with four cylinders and compounding them. He 
agreed with Mr. Joy that no economy could be 
obtained from an engine out of order, and he had 
also no doubt that difficulty was largely experienced 
from wet steam. There was not so much trouble 
in getting steam into the cylinders as in getting it 
out again, a fact to which Mr. Halpin had already 
made reference. What was really wanted on the 
railways was more space. It was a most unfortu- 
nate thing that locomotive engineers were tied to a 


4 ft. 8} in. gauge ; if they had been allowed 5 ft., 1 


much could have been done with ease that is now 
impossible. Since he gave his address he had made 
4 four-coupled engine having the same boiler as 
described ; this engine would take the highest loads 
with the consumption of coal of 0.159 1b. per ton- 
load per mile for the train, leaving out the engine. 
Before bringing the discussion to a close, the 
Secretary explained some diagrams which he had 
prepared and hung upon the wall, as the result of 
information furnished to him by Mr. W. P. Mar- 
shall. This gentleman was one of the oldest mem- 
bers of the Institution, and though he had not been 


able to leave his bed, he had forwarded the details 
referred to, which, as stated, Mr. Worthington had 
put in the form of tables. Mr. Marshall had found 
glaring extremes in the experiments, but the result 
of his investigation had shown that if the records 
were brought down to the basis of resistance on 
the level, there was not much difference at speeds 
from 48 to 64 miles per hour. 


Testinc ENGINE MATERIALS. 


The next paper taken was by Mr. W. Gadsby 
Peet, of Derby, Chief of the Locomotive Testing 
Department of the Midland Railway Works, the 
title being ‘‘ Mechanical Testing of Materials at 
the Locomotive Works of the Midland Railway, 
Derby.” The author described the testing machines 
in general use. They consisted of a 50-ton Whit- 
worth hydraulic machine, a Deeley torsion ma- 
chine, a drop testing machine, and a chair and spring 
testing machine. The methods of operating these 
were described, and details of tests of various 
materials were given. We shall publish the paper 
in full in a future issue. 

Mr. J. Hartley Wicksteed opened the discussion 
on this paper. He considered that the author had 
described the manner in which the most could be 
made of the hydraulic testing machine which was 
used for making tensile compression and bending 
tests. This machine was, as the author had stated, 
by no means a modern one, although the design 
had been modified by Mr. T. G. Iveson ; it did not, 
however, give absolutely direct readings, owing to 
the frictional resistances met with in the moving 
parts. These errors the author considered so 
slight that they might be disregarded for all prac- 
tical purposes, and they might be accurately 
measured by means that had been adopted which 
were described inthe paper. Mr. Wicksteed said that 
the proper course had been adopted by not pumping 
into the machine direct, a method which destroys 
accuracy. The machine was worked by a set of belt- 
driven three-throw pumps which forced oil into 
an accumulator and which were thrown out of 
gear automatically before testing. This, the speaker 
pointed out, admitted of the machine being used 
without the disturbing element of the impulses of 
the pump. The load was brought to bear on the 
specimen steadily, the supply of oil being regulated 
by a valve with a fine adjustment. For making 
transverse tests the carrier and thrust-piece used 
were described. Two rollers of hardened steel are 
placed in the carrier to support the ends of the bar, 
these rollers being found preferable to the thick 
supports previously used, as the latter wore away 
on the inner side, thus causing the distance between 
the supports to be increased, the thrust-piece is 
faced to a radius of #in., the bars are first bent to 
right angles in the carrier and are then taken out, 
the operation of bending being completed by apply- 
ing pressure to the ends on the bent bar. r. 
Wicksteed considered that this arrangement, which 
was introduced by the Board of Trade, would have 
the effect of bending the test-piece to an uncertain 
curve, although the ends might be in a proper posi- 
tion relatively to each other. When the ends were 
pressed together the tendency would be for the 
specimen to break at the apex of the curve because 
there the leverage would be greatest, therefore the 
specimen might be bent to a radius of 4 in. at the part 
where it gave way, although the prescribed radius 
might be 13 in. More difficulty would occur in 
this respect with thicker than with thinner plates, 
and the speaker would therefore consider that the 
method was not a scientific one, as not giving 
uniform results. It was very difficult to get a 
curve of uniform radius ; and even when the pusher 
was made of the right shape, the specimen bein 
formed would forsake the curvature of the tool, an 
take an undesirable form. He had been requested 
to suggest a remedy for this, and had devised a 
means in which the thrust-piece, or sage hy de 
rated through a hole in a plate; in this way the 
specimen could not forsake the tool by which it was 
formed, but had to bend to the right curve, so 
that the apex referred to was not perfect. He had 
a great admiration for the arrangement of the 
torsion machine; by means of this gauge the 
extension of the spring of the machine is measured, 
as well as the twisting moment on the lever which 
results from the strain put upon the test-bar. 
This gauge was graduated to give the strain in tons 
at a leverage equal to the radius of the test-bar. 
The motion had two pairs of rollers, carried in a 
frame secured to the gauged casing. The bearings 





of one of the rollers have one projecting end, on 


which is placed the gauge finger; the other end 
passes through the back of the gauge facing, 
and has a milled head for adjusting the finger 
after the slack of the machine has been taken 
out, and the test is commenced. A pair of steel 
arms are clasped on the rollers by means of a 
spring, vertical movement of the arms will cause 
the rollers to rotate, thus moving the gauge finger. 
The lower end of one of the arms is connected to a 
flexible rod, which in turn is screwed into the end 
of the lever. Thus every movement of the lever 
and corresponding extension of the spring is trans- 
mitted to the gauge finger. The speaker thought 
this one of the most beautiful things in a machine 
of the kind that he had seen fora long time. The 
rollers would roll truly against the flat strips, 
and the axis therefore would keep in one place ; 
this was far superior to the use of a spring or 
weighted lever. It seemed extraordinary to him, 
however, that people would give themselves so 
much trouble to calibrate machines with frictional 
resistances. Ths motion of the Bourdon tube has to 
be magnified, and a scale used of } in. to the ton. 
Now that deadweight machines were made having 
rolling weights, so that there was no labour in 
lifting the weights on and off, it was possible to 
get a 3-in. scale to the ton. Deadweights must 
necessarily be superior to the hydraulic ram which 
had to be calibrated at so much trouble, and even 
then a deadweight had to be used for calibration. 

Mr. Macfarlane Gray said that he thought Mr. 
Wicksteed had made an error in attributing the 
method of bending test specimens as described to 
the Board of Trade. It was Lloyd’s method really. 
He was acquainted with this fact, because on one 
occasion on going to Lloyd’s Registry offices he had 
seen the book of rules in which the method of 
bending test specimens was set forth. It was then 
said that the curve should be not less than that 
specified ; the proper wording should have been 
that it should be not more, a fact which Mr. Parker, 
who was then chief engineer-surveyor, at once re- 
cognised when it was pointed out. Mr. Gray men- 
tioned this in order to show how easy it was for 
those in daily contact with such matters to make a 
mistake. Mr. Wicksteed, in reply, said that he had 
made a mistake in attributing the method described 
to the Board of Trade; he ought to have said 
Lloyd’s Register. 

Professor Unwin said he hoped Mr. Wicksteed 
had not patented the device he described for getting 
an accurate curve in bending test specimens. The 
method was really an old one--indeed, had been 
described in a book of which the speaker was the 
author. The rule about thickness of specimens 
and curvature of bending pieces varied in every 
country. Abroad, however, it was general that 
there should be uniformity in regard to thickness 
and diameter of curves. These bending tests, how- 
ever, had not been standardised, and as they were 
only used relatively to each other, it did not matter 
much, as they bent all alike. The paper was a 
good example of commercial testing, and illus- 
trated how good results could be got, although 
not in the best way. He noticed that the author 
made a point of the fact that the tests were 
all made by the same skilled man; for a com- 
mercial testing machine he considered it a satire 
on the design to say that the skill of the operator 
must be a constant quantity. The author had 
given a diagram showing the friction curve for 
the hydraulic testing machine. It had been stated 
in the paper that the whole of the pressure in the 
hydraulic cylinder was not transmitted to the test 
specimens, part of it being absorbed in overcoming 
the friction of the thrust-blocks and the friction of 
the cup leathers. In order to ascertain the latter 
a duplicate cylinder was used, having a ram and 
cup-leather packing exactly similar to those in 
the other cylinder. The two cylinders were placed 
in line, and their rams were connected so that they 
would travel together. This gave two cylinders 
working under precisely the same conditions and 
with the same amount of friction in each. The 
second cylinder was filled with oil at the back of 
the ram, which oil on pressure being admitted 
to the testing machine cylinder would become com- 
pressed. When there was pressure in the two 
cylinders and the rams were moving, a lower pres- 
sure would be registered on a gauge attached to 
the cylinder used for test purposes as compared to 
that of the machine itself, owing to the friction of 
the leathers. Owing to the conditions being the 
same in each-cylinder, half the difference between 





the gauge readings would be the friction of one cup- 
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leather packing. In large hydraulic testing machines, 
Professor Unwin said, the error from friction would 
be small comparatively, whilst in small machines 
it would be serious. The author had given a 
diagram in his paper which showed the result of 
these tests, curves being plotted for the total fric- 
tion of the machine and the friction of the ram. 
These were nice flowing curves, but the speaker did 
not think their accuracy was very great ; he noticed 
there were certain spots from which the curves 
were constructed. At the highest point of the 
curve, however, there were no spots, and ke would 
like to know how the author had determined the 
height to which the curves should be carried on the 
diagram and when they should turn down again. 
The author had said that in order to see how 
the tests made in this machine compared with 
those made with the lever machine, the results of 
500 tests of steel boiler plates were selected and 
were compared with those made by the manufac- 
turers. ‘This comparison showed that in 85 cases 
the author’s tests were below the stress tests of the 
makers, 383 were above, while 32 gave the same 
stress ; this might be very satisfactory so far as the 
makers were concerned, but what would require to 
be known was the variation between the two 
machines. The mean of the tests showed the Mid- 
land Railway readings to be just over $ ton _ 
square inch above the manufacturers’ tests. The 
author considered that deducting for the friction of 
the machine amounting to, say, .011 tons, the results 
were as close as might reasonably be expected. Pro- 
fessor Unwin would ask, however, whether there are 
greater variations in the friction from day to day 
between the machines? He considered the arrange- 
ments for holding specimens excellent, and the 
torsional machine very ingenious, although it 
depended on a spring which was a device he would 
rather not put confidence in. The form of test- 
bar for cast iron shown by the author he considered 
very bad, and he did not believe it possible to get 
any true result with it, as bending strains must be 
introduced which would not be recorded. The 
speaker himself, however, said he had not been 
able to get really satisfactory results in this respect. 
Professor Unwin finally referred to the great dif- 
ference between the results of tests in cast iron as 
obtained now when compared with those of 25 or 
3) years ago. These differences he did not attri- 


bute to the alteration of the material, but rather to 
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the increased accuracy of the testing machines of the 
present day. 

Mr. Peet, in replying to the discussion on his 
paper, said that the machine, as stated, was an old 
one. He had expected criticism on it and had not 
been disappointed. He did not quite agree with 
what Mr. Wickstead said as to the preparation of 
specimens for bending tests. He thought that 
some result should be got from the test, but if the 
curve were made too easy no specimen would be 
broken, and therefore there would be no means of 
comparison, fora bad specimen would have the same 
record as a good one. Professor Unwin had criti- 
cised the friction curve for the hydraulic testing 
machine. The engraving in the paper did not show 
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very clearly ‘all the spots from which the curves 
were plotted. There should have been a group of 
spots at the maximum height, but certainly these 
were not to be distinguished in the diagram. In 
regard to what Professor Unwin had said about 
cast-iron test-bars he had formerly tested up to 
14 tons, but very rarely got above 8 tons now. 

The President, in moving a vote of thanks to 
the author, said that when it was proposed to hold 
the summer meeting of the Institution at Derby, 
a suggestion had been made that a paper descrip- 
tive of the Testing Department should be read, 
and he was asked if he would have any objection 
to such a course. He did not wish to put any 
obstacle in the way of the paper being read if it 
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were thought desirable, but he warned the author 
at the time that as the appliances were old he 
would be Sure to be told of the fact in the discus- 
Sion, and it would be seen that his prophecy had 
been fulfilled. 


Vore or THANKS TO THE INSTITUTION OF 
Civin ENGINEERS. 

The proceedings terminated as they had done fot 
So many years past at all the London meetings 
this Institution—excepting for a short period when 
the theatre in which the meeting was being held 
ho under reconstruction—with a vote of thanks to 

€ Institution of Civil Engineers for the use of the 





One Tory Capstam. 


One Tory Capstam. 


theatre. In moving the vote the President said 
that it was the last time that the Institution would 
enjoy the hospitality of the older society in this 
manner, as their own building would be completed 
by the time the next meeting took place. For 
years past the Institution of Civil Engineers had 
given them the advantages of the use of their 
theatre, and the fact would always be remembered 
with gratitude in time to come. 

The members then separated. 





GOLD IN ZULULAND.—Gold has been found in the Insuzi 
district in Zululand. 











ELECTRIC CAPSTANS ON THE NORTHERN 
RAILWAY OF FRANCE. 
(Concluded from page 455.) 

TuHE quadruple-acting capstan serves to operate 
turntables, as well as to haul wagons. It com- 
bines the functions of the two preceding types, and 
was designed to diminish the number of separate 
machines in the crowded station yard. The apparatus 
consists of an ordinary electric capstan, enclosed in a 
casing larger than either of those already described 
in order that the motor may be examined without 
turning it round on its trunnions. There is also a 
side casing S, Fig. 9, through a hole in which the 
capstan can be inspected, and which contains the 
rheostat and starting commutator, Fig. 10. There 
is also a third casing R in which the additional 
organs are placed, and a drum P mounted on the 
vertical shaft of the capstan. Beside the main shaft, 
and in the casing R, is the armature shaft, on which 
the pinion A is keyed; this drives the three gear 
wheels B, B’, B’, Fig. 11, which are loose on their 
spindles, and can, accarding to the direction to be given 
to the turntable, be placed in one of the seven sectors 
a, a, &c. Each of these is provided with a magnetic 
clutch on the Bovet system, which we have described 
in our articles on magneto-electric towage. If a 
current is passed through the wire c from one of these 
clutches, the magnet G attracts the armature H, 
carrying a toothed segment over which the pitched 


Fic. 16.—Capstan Operating Locomotive Turntable 6.80 
Metres in Diameter. Tractive Effort 1000 Kilogrammes., 








| | | 
Trials. | Ampere-Hours. | Voltage. Kilowatt-Hours. 
al 0.195 116 0.0224 
bl | 0.110 115 0.0115 
cl | 0.180 115 0.0206 
dl | 0.097 115 0.0111 
el | 0.187 115 0.0215 
fi 0.360 115 0.0415 


Capstan for Hauling Wagons. Tractive 
Effort 400 Kilogrammes. 


a2 0.3075 115 | 0.0354 
b2 0.2325 115 | 0.0267 
e 0.3450 115 | 0 0395 
a2 0.2175 | 115 0.0250 


Fic. 17.—Capstan for Operating Wagon Turntable. 
Tractive Effort, 400 Kilogrammes. 


e2 0.18 115 0.0207 
f2 0.15 115 0.0170 
2 | 0.165 115 0.0190 
2 0.214 | 115 0.0246 
a2 0.150 | 116 0.0172 
Wid 0.075 115 0.0°86 
2 0.060 115 0.0069 
Capstan for Hauling Wagons. Tractive 
Effort, 1000 Kilogrammes. 

ed 0.742 | 115 0.0853 
m2 0.120 115 0.0138 
n2 0.195 115 0.0224 
02 | 0.345 115 0.0395 
p? 0.127 115 0.0146 
qg i 0.150 115 0.01€0 





chain passes that controls the turntable. Then, if 
the dynamo of the capstan is started, the correspond- 
ing turntable will commence to turn; and in the same 
way with the gearing B’, B’. In order to insure the 
four successive movements of the three turntables and 
the drum, a lever is placed in one of the recesses 
M, M’, M” (see Figs. 12, 13, and 14), formed in the 
upper part of the levers /, /’, /’, which turn around an 
axis O, and control, through the rod ¢, the locking 
bolt of the turntable. During this movement the 
lever 7 strikes against the rod of a commutator G, and 
passes the current into the corresponding magnetic 
clutch. By this means the movement of the toothed 
segment, the pitched chain, and of the turntable, are 





assured. The current passes through a commutator 
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and rheostat placed in the third casing, and a branch 
is taken from the main circuit to control the clutches. 
These latter only require a current of two amperes. 
Fig. 15 is a plan showing the general arrangement for 
controlling two turntables; that for three being 
similar. Figs. 16 and 17 are two diagrams, of which 
the first shows the energy required to work a direct- 
acting capstan operating a locomotive turntable, and 
the other a capstan used for carriage turntables. The 
successive operations are indicated by the letters a’, 
b', a®, b’, &e. 

We may add a few words on the cost and maintenance 
of these machines. The expense of installation at the 
Nord station for a capstan of the first type, including 
laying mains is 5500 francs (220/.); for one of the 
second type, 6500 francs (260/.); and for one of the 
third type, 9000 francs (360/.). These prices do not 
include the accumulators employed in the electric 
power station. As to cost of working, at the works 
of the Northern of France Railway, the net cost 
(including all establishment, capital, and other charges) 
of current is .192 franc per kilowatt-hour. Calling 
this .2 franc, or 2d., the cost of each operation 
with the capstan, works out between .004 and .005 
franc. Labour and maintenance charges have to 
be added, representing approximately 150 francs 
for each capstan per annum for those capstans 
most worked, and 100 francs and 50 francs for those 
less, or very little used. ‘To this must also be added 
capital charges and depreciation on the capstans, 
which amounts, according to M. Eugéne Sartiaux, to 
489 francs for the first type, 578 francs for the second, 
and 800.46 francs for the third. Taking all these 
various expenses together, the Northern Railway of 
France finds a decided economy in working the new 
method as compared with the old, and at the same 
time, the advantage of steadier and more convenient 
service is secured, 








H.M.S. ‘“*HYACINTH.” 

Tur London and Glasgow Engineering and Iron Ship- 
building Company, Limited, Govan, launched on Octo- 
ber 27, the twin-screw, wood-sheathed, steel-protected 
cruiser Hyacinth, built for the British Admiralty. This 
vessel is of the improved Dido and Isis type (both of 
which the firm built two years ago), and is of the follow- 
ing dimensions: Length between perpendiculars, 350 ft.; 
breadth, 54 ft.; and displacement, 5600 tons on 20 ft. 6 in. 
mean draught, and 6360 tons displacement on 22 ft. 6 in. 
deep mean draught, and of 10,000 indicated horse-power. 
The vessel was designed by Sir William H. White, Chief 
Constructor and Assistant Controller of the Royal Navy, 
and has a very handsome appearance. The construction 
of the vessel is of the usual warship character, and the 
material is of Siemens-Martin steel made by the Steel 
Company of Scotland. There is a cellular double bottom 
the entire length of the engine and boiler space, and the 
flats of the magazines and shell-rooms carry the double 
bottom practically to the ends of the vessel. Instead of 
the armour protection to the cylinders as in the Dido 
and Isis, the protective deck has been raised over 
engines and boilers, so as to completely protect them, 
and a considerable saving in weight has thus been 
effected ; this has been utilised in several important ways 
throughout the vessel to make her more efficient. The 
protective deck has a thickness of 3 in. on the sloping 
sides, and 14 in. in the centre or flat part; this deck 
completely encloses the machinery, magazines, and shell- 
rooms, steering gear, and torpedo-room, &c. <A very im- 
portant addition to this vessel over her predecessors is 
a refrigerating plant for the preserving of fresh meat, 
vegetables, &c., and for making ice ; this should be of 
immense advantage when the vessel is stationed in a hot 
climate. Another important innovation is the introduc- 
tion of steel in place of wood in every available space, 
such as in store-rooms, cabin bulkheads, and sundry fit- 
tings. The utility of this was specially brought out, it 
will be remembered, in connection with the Chinese and 
Japanese War, when it was found that more casualties 
were caused by fire and splinters from wood than by any- 
thing else. Instead of the usual wood panelling in the 
cabins, the steel bulkheads are panelled with ornamental 
asbestos covering, so that the risk of fire is reduced to a 
minimum. The vessel has also a much more powerful 
armament than the Dido and Isis, their 4.7 quick-firing 
guns being replaced by 6-in. quick-firing guns. There are 
11 of these weapons placed in the most advantageous posi- 
tions throughout the ship, besides nine 12-pounder quick- 
firing guns, six 3-pounder quick-firing guns, and six 45-in. 
maxim guns. The six 3-pounder guns are pl in the 
two military tops with whic; the masts are fitted. There 
are also two 18-in. under-water torpedoes. It seems that 
the bow and stern above-water torpedoes are of very little 
value in actual warfare, and they do not appear to have 
been fitted in this ship. 

The vessel has the usual ram bow of solid phosphor- 
bronze, which is carried well into the framework of the 
vessel. The stern-post, shaft brackets, and rudder, are 
also of phosphor-bronze, this being necessary owing to the 
coppering on the teak sheathing, in order to prevent gal- 
vanic action, which would be set up if steel or iron were 
used. The coaling arrangements also differ from those of 
the former ships, and as special attention has been given 
to the subject of coaling by the Lords of the Admiralty 
recently, this vessel 1s being specially treated in this 
respect, and the arrangements are gt quite complete. 
Owing to the introduction of the eville boilers, the 
ences ‘beskers have been dispensed with, and the space 


thus lost has been made up for above the protective deck, 
so that the actual coal capacity will be rather more 
than in the Dido and Isis. Besides the steam steer- 
ing engines fitted in the engine-rooms, there is a special 
compensating steering gear fitted aft under the protective 
deck ; this gear was specially designed by the Admiralty, 
and was first fitted in the Dido, and has proved so satis- 
factory in her, that the Admiralty have, with a few slight 
modifications, arranged to have it fitted in this vessel 
also. Messrs. Bow, M‘Lachlan, and Co., Paisley, are 
carrying out this work for the builders. 

The vessel] is fitted up with a complete installation of 
electric light, including three search lights, yard arm 
reflectors, and the usual signalling lamps. The installa- 
tion is in the hands of Messrs. Clarke, Chapman, and 
Co., Limited, who have fitted out many ships of the 
Royal Navy. Besides the usual bridge semaphores, the 
main mast is fitted with a masthead semaphore, which is 
actuated by means of sprocket wheels, chains, and gear- 
ing from the bridge deck. The vessel will have a much 
bolder appearance above water than her predecessors, 
inasmuch as the masts are very much loftier, and there 
are three large funnels in place of two. The top masts 
are arranged to raise and lower, and have a canting 
arrangement to bring them down clear of the fighting 


tops. 

The vessel is subdivided into about 150 separate water- 
tight compartments, the coal bunkers alone having 32 
watertight compartments, which give additional security 
to the engine and boiler-rooms, around which they are 
built. When the vessel isin action she will be manceuvred 
from the armoured conning tower directly under the fore 
bridge. This tower is of the latest Harveyised steel, 6 in. 
thick, and gives protection to the steering gear, tele- 

phs, compass, torpedo directors, voice tubes, &c., and 
rom the bottom of the tower to the protective deck there 
is an armoured tube 3 in. thick, down which the tele- 
graphs, ee shaft, and principal voice pipes and bells 
are carried. There will be a total complement of about 
500 officers and men, and the vessel is fitted up so as to 
act as an admiral’s flagship. Everything has been done 
to insure the comfort of the officers and men, the officers’ 
rooms, ward-room, and gun-room being large, airy, and 
well-furnished apartments. Special attention has been 
paid to the vantllahian, and a thorough system of natural 
and mechanical ventilation has been fitted up. Thereare 
three electric-motor fans which force the fresh air down 
into the spaces below the protective deck, and in view 
of the use of lydite, the magazines and shell-rooms have 
to be kept at a very low temperature. 

The machinery consists of two sets of triple-expansion 
engines and 18 Belleville water-tube boilers. Each set of 
engines has four cylinders, viz., one high pressure, one 
intermediate pressure, and two low pressure. The dia- 
meter of the high-pressure piston is 26 in., of the inter- 
mediate pressure 42 in., and of the low pressure 48in. The 
stroke is 30 in. The revolutions at full power are 180. The 
two forward and the two after engines have the cranks 
arranged directly opposite to each other, and the cranks 
of the forward pair are at right angles to those of the 
after pair of cylinders. The low-pressure cylinders have 
flat slide valves, the high pressure and intermediate 
pressure have piston valves; these are worked by the 
ordinary type of link motion. The condensers are gun- 
metal castings, flat-sided, and designed to lie close in to 
the back of the columns, so as to save space and allow a 
passage at the back of the engines next the ship’s side. 
They have a cooling surface of 9580 — feet. The 
two air pumps are 24 in. in diameter by 15 in. stroke, 
and of the ordinary type, worked by levers from the 
high-pressure piston-rod crosshead. Each set of engines 
drives a three-bladed gun-metal propeller which runs 
inwards. Two-cylinder reversing and turning engines 
are provided for these duties. The auxiliary engines in the 
engine-rooms include four fire and bilge pumps by Messrs. 
G. and J. Weir, Limited, and two main centrifugal circu- 
lating pumps, with air pump attached, by Messrs. W. 
H. Allen, Son, and Co. These auxiliary pumps work in 
conjunction with the auxiliary condensers, into which 
the exhausts from all the auxiliary engines are led. The 
engine-rooms are separated by a watertight bulkhead 
running fore and aft. Cross-connections are made be- 
tween all the auxiliary machinery, so that the work of 
each may be available in either engine-room. 

The boilers, 18 in number, are of the Belleville latest 
type, with economisers. They are arranged in three 
separate boiler-rooms, and are fired fore and aft. Each 
boiler consists of nine elements, each element consisting 
of seven pairs of 4-in. tubes. Each economiser consists 
of nine elements, each element consisting of six pairs of 
2}-in. tubes. According to the latest requirements of 
the Admiralty, all the tubes were prepared for the 
boilers in the works of the builders, special plant having 
to be put down for this purpose. e tubes were sup- 
pan by Messrs. A. and J. Stewart and Menzies, 

imited. 

In connection with the boilers, there are three main and 
three auxiliary feed pumps by Messrs. G. and J. Weir, 
Limited ; six air pumps by Messrs. W. H. Allen, Son, 
and Co., for supplying air to the furnaces and combustion 
chambers ; six fan engines and fans by Messrs. Matthew 
Paul and Co., Limited, for assisting the draught ; six 
ash hoists by Messrs. Henry Watson and Sons; and 
two coal hoists by Messrs. Clarke, Chapman, and OCo., 
Limited. The boiler safety valves are loaded to 300 Ib. 
per square inch, and the pressure is reduced in the engine- 
room to 250 lb. by two Belleville reducing valves placed 
between the engines and the bulkhead valves. 

We may mention that the copper-work will be sup- 
plied by Messrs. Smillie and Robertson, and the tele- 
graphs, voice pipes, &c., by Messrs. Chadburn’s Ship 
Telegraph Company, Limited. Of the independent 





machinery in the ship, special reference should be made 


to two sets of electric light engines and dynamos 

Messrs. W. H. Allen, Son, and Co.; two fap of ce be 
ling — by Messrs. Normandy’s Patent Marine 
Aerated Fresh Water Company, Limited; two sets 
of air-compressing machinery by Messrs. The General 
Engine and Boiler rage and a refrigerating plant 
by Messrs. The Linde British Refrigeration Company, 





ROYAL ENGINEERS. 
To THE EprToR OF ENGINEERING. 

Srr,—I think that ‘‘ Science” will agree with me that 
he has not taken up the right line of argument in trying 
to prove that “the Royal Engineer has no right to be 
engaged in civilians’ work so long as he is eligible for 
military appointments,” because it would be better for 
professional civilians to contend that, commercially 
speaking, that might be quite right ; but as it isa ques- 
tion here of one of the services for our national defence 
in the minds of all patriotic people, it will be only: Is it 
good for military engineers as such to have civil appoint- 
ments open to them? To most people, therefore, the 
whole value of his argument will be discounted by his 
avowed manner of approaching the subject. 

The questions in his letter come under two headings, 
because that of why Royal Engineers should learn civil 
engineering is separate from that of why Army officers 
peaeety should learn the sciences applied in their 
work, 

As to the latter, it seems pretty obvious that the 
more a man understands about the things he uses the 
better. The more able will he be tc repair them if out 
of order, or to rigup jerry or makeshift arrangements in 
case of a breakdown or partial breakdown. The importance 
of this for apparatus used in war is about as obvious as 
anything could be. 

Besides this, however, methods and apparatus have not 
only to be used, but improved. 

Clearly the users have the best opportunities of being 
the improvers, and to fit them for this latter ré/e some 
scientific education is necessary. ‘‘ Science” seems to 
have overlooked this part of their business entirely when 
he asked the question why such is given them. 

No doubt the theory may have been carried too far in 
many cases. This was inevitable, especially as scientific 
and, in some cases, pecuniary interest will have made 
officers give too much of their time to purely technical 
matters, and even to take up some for which no sound 
reason could ibly be argued, and reduce the theory 
to the absurd, like the instances ironically given in 
‘**Science’s” letter. But when we attain perfection in 
everything, perhaps we will attain it here, too. There is 
no reason, however, not to try to, and not to fight against 
an abuse when we clearly see ene. 

Now, why should military engineers know something 
of civil engineering ? 

I rather wonder at this question being asked by an 
engineer; for are they not agreed that the various 
branches of their science are so inter-dependent that in 
many of them at least some idea of all is necessary to 
those who specialise one ? 

Be this as it may, however hasty and temporary the 
works a military engineer is called upon to execute, he 
must know how to organise his labour for the job. 

In war waste of time is fatal, its varied experience is 
that which is required to develop all his faculties to the 
utmost, and that, therefore, he should get. It is there- 
fore most necessary that those who will have to organise 
in war, shall not be inexperienced people. As the 
country will not supply money for large works to be 
carried out by military engineers, merely for practice, 
the only way engineer officers can get the experience is in 
civil ones. 

Then the military engineer, none less than others, 
must have a practical knowledge of materials. On the 
drill ground he may construct all sorts of things with his 
“‘ stores” ; but in war he will have to construct bridges, 
&c., with such materials as he can find on the spot. For 
this nothing can replace practical experience. , 

Then he must be up to every device, a trick of practical 
men which experience alone teaches them, and none will 
try to argue that he will learn all that from studying text- 
books and practising with engineer ‘‘ stores ” in the drill 


ground. é 1 
They should bear in mind the vast importance of the 
works, rough and temporary as they are, the military 
engineer would be called upon to carry out. The lines 
depending on them, the due consequences of even a little 
ddey executing them, and the manner they have to. be 
executed, all on the spur of the moment with no time 
to check the work of the original designers, whose 
mistakes therefore must too often bear their fruit of 
disaster. is ‘ 

If they do this they will see what madness it is to think 
of training a military engineer on what one of your corre- 
spondents so well described as the sand-castle work of 
the drill ground. ‘ 

I will not burst into song over the importance, &c., of 
the Royal Engineers, after the manner so favourite with 
the supporters of the present régime, who think that these 
lyrics are arguments, and solemnly use them as such. 
But it cannot be denied that fearful consequences may 
follow, not necessarily by an error, but a mere short 
delay of their work ; that they would have to carry 
it out under most difficult conditions, harrassed and 
over-wrought, even under the fire of the enemy, without 
any assistance perhaps, as battle and disease may have 
claimed their victims among the little number that 
officer the detachment. That, therefore, nobody, or at 
least nobody who has studied military history, and seen 
how such possibilities do occur now and then in oor 
illustrated at times by catastrophies, or by what luc 





alone prevented from being so, will advocate a sand- 
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castle drill-ground training for the military engineer for 
one single moment. To repair and also to demolish, to 
know how to absolutely disable a thing in the shortest 
and most effective rg Po to merely disable it so that 
it will be capable of being easily repaired, a practical 
knowledge of construction 1s required. Here, again, the 
consequence of an error might be a disaster. _ : 

“Science” would not argue that a civil engineer is the 
man to design even permanent forts; would he? Yet 
these involve engineering of the most scientific and 
permanent kind. To design them, clearly military engi- 
neers must have some knowledge of building construction. 
Very likely the actual carrying out the work, and de- 
signing the details, might with advantage be left to a 
civilengineer. Yet if the military engineer has not good 
ideas of building construction, he will always be evolving 
unpractical types ef works, and the result will be costly 
and unsatisfactory. ; a 

“Science” argues that if the military engineer is to be 
an engineer he must not aspire to being a soldier. 

An infantry officer may spend his mornings at military 
duty, his afternoons at social duties. Surely a military 
engineer would not be less apt than he for command be- 
cause he spends his mornings soldiering and his afternoons 
engineering ; nor will any military man try to argue that he 
would be any the worse as a soldier for spending, say, five 
years of his service in civil engineering employment. 
would not commit the absurdity, common enough though in 
the connection, of pointing to instances of distinguished 
men whospent long periods of service in engineering, and 
then rose to the first rank among soldiers; for making a 
law from what exceptional men have done is obviousl 
absurd. Such an army of men, however, has been useful, 
and, in different degrees, distinguished soldiers, who have 
spent some portion of their service in civil employment, 
that practice abundantly supports the contention that 
they are perhaps the better for it. 

I will not attempt to assert that the average man of 
that kind will be qualified to undertake large and perma- 
nent engineering works. On the contrary, I do not 
think he should be considered er to design any 
without expert advice. Some will, no doubt, some men 
of exceptional ability, but as a corps they will not. So 
perhaps, I used a misleading term when I said that mili- 
tary ci should be thorough engineers; perhaps I 
should have said, should be men of sound and thorough 
experience in engineering. 

“Science” compares the engineer branch with the 
medical. The following differences, however, make no 
comparison possible. 

Military engineers must, to be military engineers, be 
thoroughly expert in military science. Doctors need not. 

When the fighting begins, generally engineering work 
ceases, and therefore engineers must be able to help in the 
fight, and therefore must be soldiers. In the case of 
doctors, on the contrary, when the fight begins their 
work also begins, so there is no question of their fighting. 

Finally, doctors must be thorough doctors. The mili- 
tary engineer has need only of a good general knowledge 
of engineering, as apart from military engineering, which 
latter is a branch of military science proper. 

A correspondent mentions the German system. No 
better instance is possible of how misleading comparisons 
may be; moreover, our army, which has to operate in 
countries where all engineering works are to be made, 
has need of better engineers than any other. 

The German army, when it mobilises, makes up its 
strength of officers from a reserve of civilians, and the 
engineers, of course, form a reserve of civil engineers, 
Thus, having a proportion of officers who are civil engi- 
neers, the regular officers can better dispense with such 
knowledge. Even so, I do not think that they choose to’ 
leave them without that experience ; or, if they do, it is 
otherwise than on account of the almost contempt German 
military men have for anything civil. Anyway, a proverb 
current in the German army, to the effect that a military 
engineer is a man who knows everything and can do 
nothing, which was quoted by one of your correspon- 
dents, rather depreciates any argument to follow the 
Germans in that thing, even if circumstances were not 
different. The members of a properly-organised corps of 
military engineers would be much more formidable rivals 
to the civil engineers than the average victim of a system 
such as the actual one. So fatally inefficient that, seeing 
the interested motives which brought it about and main- 
tained it, I would term it a ‘‘ job” were I not convinced 
that its advocates, however interested their motives, 
deluded themselves, though rather conveniently it must 
be admitted, about its utility, and therefore not wittingly 
and deliberately the country. 

_ Reduced, however, to proper numbers—the first essen- 
tial for efficiency—they would have to be kept to their 
legitimate work, and all would be equally and heavily 
handicapped professionally, that is, as practical en- 
gineers, by their preponderating military duties. 

None, therefore, except those showing marked talent, 
could compete for appointments belonging to civil profes- 
sionals, and such as those no public-spirited persons, and 
those having at heart the progress of their profession, 
—_ object to being allowed to follow a career the 
Showed themselves specially fitted for; those who did, 
moreover, would find little sympathy with them. 

I remain, yours, &c., 
Royat Enerngrer, Late or INDIAN 
Pusiic Works DEPARTMENT. 


te: May I remind correspondents who take more in- 

erest In joining a cry of ‘Out with Royal Engineers!” from 
civil employment than in arguing why, as military engi- 
or they should not be allowed to wander too far from 
b = era | subject, that if something is done it will be 
i = minging home those arguments, not by raising a self- 
th rested cry. I make this remark specially thinking of 

se who express unqualified sympathy, contributions 


which have been conspicuous for the “‘ Out with the Royal 
Engineer!” and for the little trouble their authors had 
taken to understand a fair comment on even things which 
I have repeatedly explained. An intelligent, public- 
spirited, and unbiassed pressure from civil engineers is, 
perhaps, the Royal Engineers’ best hope, but it must be 
all that to have any effect. 





BRITISH TRADE METHODS. 
To THE EpIToR or ENGINEERING. 

Srr,—I read with interest your remarks upon “British 
Trade Methods” in your last issue, and beg to add one 
ar of practical advice to the British manufacturer. 

, as the London representative of a Japanese firm, 
receive numberless catalogues and circulars. They are 
very useful for our purposes; but a great regret is that 
only one copy from each trader is sent, making it im- 
possible to distribute it to my friends who would take 
interest in it. A more free and liberal distribution of 
a enn literature would be for the good of his 
trade. 

I am, Sir, a truly, 
_. C. Kapono, C.E., Manager, Okura and Co, 
84, Bishopsgate-street, Within, London, E 





THE WELLINGBOROUGH ACCIDENT. 
To THE EpiTor or ENGINEERING. 

Srr,—With reference to Mr. James D. Mackinnon’s 
letter in your issue of September 23 last, page 400, pro- 
ing a rai curb along the edge of a passenger plat- 
orm to prevent platform trucks being pushed on to the 
lines, (as happened in the Wellingborough accident) will 
you allow me to point out that such a curb would bea source 
of danger to persons moving along or across the platform, 
especially to porters, or to guards mounting a train in 
motion; and might result in their being sent sprawling 
under or in front of a moving train? ides, to te of 
any use the curb must be 3 to6 in. high. I understand 
the truck which caused the accident was pushed on to 
the rails by boys; and I would point out that the real 
remedy would seem to be the discouragement of the use 
of platform or other trucks as toys by the rising genera- 
tion. I have often been surprised when at home by the 
latitude allowed to youngsters on station platforms in 
this direction. I do not think any danger is to be ap- 
rehended if the use of the trucks were forbidden to all 
ut the railway or Post Office employés in the course of 

their duty. 

Yours truly, 


N. D. La Towucue. 
Bombay, October 12, 1898. 





THE ELECTRO-DEPOSITION OF COPPER. 
To THE EpIToR OF ENGINEERING. 

Sir,—With reference to the article in your issue of the 

21st upon the electro-depositing of copper, I am afraid 
that you have somewhat fallen into a mistake by relying 
upon information given you by those connected with the 
Dumoulin process, or upon information given in the Du- 
moulin 1895 patent, where Dumoulin claims that if copper 
is deposited upon a revolving mandril whilst a piece of 
skin or other substance impregnated with fat is rubbed 
against the mandril, the copper will be deposited on the 
depressed portions of the mandril, as the ae rts 
will be covered with a thin film of animal matter. Now 
Shis is mere rubbish ; anyone who has done any work on 
the subject knows that even if a minute speck of dirt gets 
on the cathode (that is the deposited surface), the result 
will be a flaw at the spot which will show directly the 
copper is being annealed, by becoming what is technically 
known as a blister. I recollect some time ago attention 
was called to this fact in one of your issues by someone 
signing himself ‘‘ Electrolyte,” but no notice was 
taken of the letter by those from whom a reply might 
have been expected. 
The Electrical Copper Company now has found out 
that this patent they took up is useless, and Mr. Ker- 
shaw, who recently in the Electrical Review gave a de- 
= of his visit to the works of the company at 
Widnes, stated that a been using leather from 
which all the grease had been extracted ; this, of course, 
is practically — the Elmore process. 

The Elmores claim that they get a better result by 

using the agate burnisher than a leather rubber, and 
those connected with the Elmore process state that this 
has been conclusively proved to be the case, not only 
at the Leeds works, bit at the works in France and 
Germany. 
I know myself that leather burnishers were tried at the 
German works and given up, and leather burnishers were 
patented by the Elmores a long time before Dumoulin 
took out his first patent. 

The agate burnisher was found in actual practice not to 
be the cause of foliation, as mentioned in your article ; 
but, on the contrary, was found to give better results 
than any other burnisher obtainable wsouy Hb 

Yours faithfully, 
Wma. Brown. 
48, Hungerford-road, Camden-road, N., 
October 24, 1898, ¢ 

[On the above letter the writer of our article, to whom 
we forwarded Mr. Brown’s communication, sends us the 
following remarks : 

Srr,—I have read with interest the letter from Mr. 
Wm. Brown upon the above subject. ; 

May I point out to Mr. Brown that Mr. Kershaw in 
the Electrical Review article on the Dumoulin process, 
does not state that ‘‘all the grease” is extracted from 
the skins by a chemical process? The discrepancy be- 
tween the two accounts of the process is therefore less 





than Mr. Brown has realised. 





With regard to the use of agate burnishers by the 
Elmore Company, will Mr. Brown kindly explain? If 
these are so satisfactory, how was it that the Elmore 
process did not yield satisfactory results until many years 
and hundreds of pounds had been spent upon experi- 
mental work at Leeds and elsewhere 7] 








Tue Late Mr. Davip Cotvitte.——We regret to 
announce the death of Mr. David Colville, at his resi- 
dence in Glasgow on Saturday last at the age of 86, 
after a short illness. He was the chairman of the firm of 
David Colville and Sons, Limited, Dalzell Steel and 
Tron Works, Motherwell. About 1880 he laid down 
extensive plant for the manufacture of steel by Siemens 
process, which was at that time beginning to supersede 
iron for shipbuilding, and other pu Since then 
the works have been greatly extended. Mr. Colville 
was a native of Campbeltown. Of an extremely retiring 
disposition, he did not take an active part in public 
affairs. His manner was that of the old school—courteous 
and gentle, and guileless to a degree; nevertheless he 

great strength of purpose. He was very generous 
in a quiet, unostentatious way. 


Dock Matrers at Hutt.—On Monday Mr. Massey, 
Chairman of the Parliamentary Committee of the Hull 
Town Council, made a statement of importance as to a 
dock which is proposed to be constructed Lf the 

orth-Eastern Railway Company and the Hull and 
Barnsley Railway Company to the east of the Alexandra 
Dock at Hull. Sir J. T. Woodhouse, M.P., and Mr. 
Massey, as the corporate directors of the Hull and Barn- 





sley ilway Company, attended a board meeting in 
London on Friday, at which the suggested plan for the 
dock was laid before them. The new dock, Mr. Massey 


said, would have a water area of 564 acres, and would be 
constructed partly on the Hull and Barnsley Railway 
Company’s land, and partly on land to be acquired. 1t 
was proposed to reserve 30 acres of the Hull and Barn- 
sley Railway Company’s land for the purposes of that 
company. 

JAPANESE SHIPBUILDING ORDERS TO British YARDS. 
—Mr. ngford, our Consul in Nagasaki, mentions in 
his last report some of the ssindaat orders which have 
recently been given by Japanese shipowners to British 
shipbuilders, and also discusses the future of this branch 
of trade. He says that during the last two ro orders 
of the most valuable nature have been given by Japanese 
to our shipbuilders. Of 12 large twin-screw passenger 
and cargo steamers of the first class, each of a gross ton- 
nage of 6200 tons, with a maximum horse-power of 4500, 
and a speed when deep-laden at sea of 12 knots, for ser- 
vice on the European line of the National Mail Steam- 
ship Company, eight have already been obtained from 
builders on the Clyde, and two from Belfast, the other 
two being still under construction in Nagasaki, and a 
thirteenth similar steamer has also been recently ordered 
on the Clyde. Three other steamers, each of 3600 tons, 
with a horse-power of 3700 and a high ocean speed, are 
also now being built on the Clyde for passenger and cargo 
traffic on the Australian line of the same company ; and, 
lastly, two smaller steamers, each of 2600 tons, with a 
speed of 13 knots, specially designed for Red Cross pur- 
poses, but to be employed on local-mail lines to Shanghai 
or Formosa when not required for their special service, 
are now being built at Renfrew. All these steamers have 
been ordered by the National Mail Steamship Company, 
but there are at least three others of large size, of which 
he had not the details, also under construction in Great 
Britain for another company for service on a line to the 
United States. Moreover, Mr. Longford says there was 
every prospect of a continued annual recourse to British 
shipbuilders. Every effort will be made by the Japanese to 
maintain the recently established lines to foreign countries, 
no matter at how great a lossthey may be carried on in their 
initial stages. At present only one Japanese yard can turn 
out a steamship of the largest size, and in that only from im- 
ported materials, and even there the sole attempt hitherto 
made has been attended with serious loss to the builders, 
and, therefore, recourse would have had to made to 
foreign—and chiefly to British—shipbuilders. But it 
seems as if recent legislation will prevent this. Forei 
lines cannot be continued without the Government sub- 
sidy provided by a law of 1895. Since this was passed the 
applications for the bounty provided by it have been so 
numerous that the original estimate of the Government as 
to the funds that voll be required to provide for it has 
been far exceeded, and in order to limit the necessary 
grants as much as possible, numerous restrictions, not at 
first contemplated, have been imposed, and every vessel 
on account of which the subsidy was applied for has been 
subjected to the most rigorous surveys. All the vessels 
recently built in Great Britain have satisfied these surveys, 
but a recent addition to the restrictions already in exist- 
ence excluding from the operation of the bounty ‘“‘all 
ships built in foreign countries and registered as Japanese 
on and after October 1, 1899,” seems to compel J! —_ 
shipowners to have their come ne steamers built only 
in Japan if they are toearn the bounty. If this is carried 
out, the ships now under construction in Great Britain 
must be the last, and, while a new stimulus will be given 
to shipbuilding in Japan, it remains to be seen whether 
it will have the effect of enabling builders to take the 

lace hitherto so successfully filled by those in Great 

ritain. A profitable market may be closed to the latter, 
but just as some consolation has m given for the dimi- 
nution in the English trade in manufactured cottons with 
Japan 7 the large development of the trade in machinery, 
so, should England cease to build Japanese ships, she can 
always expect to find some solace in supplying materials 
for those which will be built on Japanese coil and by 
Japanese workmen, 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig - Iron Market.—Last Thursday forenoon 
about 25,000 tons of iron changed hands, generally at 
somewhat harder prices than those of the preceding day. 
The tone of the market was irregular in the afternoon, 
about other 25,000 tons changed hands. The settlement 
prices were: Scotch iron, 493. 9d., per ton, Cleveland, 
48s. 9d. ; Cumberland and Middlesbrough hematite iron, 
respectively, 56s. and 54s. per ton. At the forenoon 
session on Friday some 15,000 tons of pig iron were 
dealt in. Scotch was dull at first and improved to 
493. 104d. per ton. The tone was very firm in the 
afternoon, especially for Cleveland and Cumberland 
hematite iron. The former closed 44d. per ton on the 
day at 47s. cash buyers, and the latter finished 24d. per 
ton up at 56s, 2d. cash buyers. Scotch warrants moved 
somewhat erratically, and after being done at 493. 11d. 
per ton cash, they left off just the turn easier on the day 
at 49s. 9d. cash buyers. The closing settlement prices 
were 48s. 9d., 47s., 56s. 14d., and 54s. per ton. At the 
forenoon session on Monday some 20,000 tons were dealt 
in. Other 10,000 tons changed hands in the afternoon, 
and prices were steady, At the close of the market the 
settlement prices were 493. 9d., 47s. 44d., 56s. 3d., and 54s, 
per ton. The market was moderately active on Monday 
forenoon, the tone, however, being generally flat on a 
pressure of selling. With the exception of Cleveland all 
sorts were slack, but Cleveland improved to 47s. 6d. per 
ton cash, with buyers over. Some 20,000 tons changed 
hands, and a similar amount of business was done in the 
afternoon, when the market still displayed a weak 
tendency owing to the political uncertainties. Scotch 


warrants closed 2d. down per ton on the day, 
and Cumberland hematite iron was 1d. per ton 
down at 56s. 2d. cash buyers. The settlement 


prices at the close were 49s. 6d., 47s. 6d., 56s. 3d., 
and 54s. per ton. A good business was done this fore- 
noon, about 15,000 tons changing hands. Scotch iron 
was dull, and 1d. per ton lower in price, but Cleveland 
was still scarce, and 24d. per ton dearer. In the after- 
noon about 10,000 tons were dealt in, and prices closed 
practically unchanged from midday. The settlement 
prices were 49s. 6d., 47s. 9d., 56s. 3d., and 54s. 3d. per ton. 
The following are the quotations current for No. 1 
makers’ iron: Clyde, 55s. per ton; Calder and Gartsherrie, 
55s. 6d.; Summerlee, 56s. ; Coltness, 58s.—the foregoing all 
shipped at Glasgow; Glengarnuck mk at Ardros- 
san), 53s. 6d.; Shotts (shipped at Leith), 56s.; Carron 
(shipped at Grangemouth), 56s. 6d. per ton. The ship- 
ments of pig iron from Scotland last week amounted to 
4510 tons, as compared with 5329 tons in the corresponding 
week of last year. They included 100 tons for Canada, 
$12 tons for India, 125 tons for Australia, 500 tons for 
Italy, 890 tons for Germany, 475 tons for Holland, 
smaller quantities for other countries, and 903 tons coast- 
wise. The totals for the year up to last Saturday and 
for the corresponding portion of last year were 213,945 
tons and 221,393 tons, thus showing a falling off for the 
year of between 8000 and 9000 tons. Operators have 

sn very much afraid to commit themselves in the present 
anomalous position of the market. Prices have moved up 
and down in sympathy with the varying rumours as to 
the relation of this country and France. A large specu- 
lative business has been done in the various classes of 
warrants, the public again operating pretty freely. The 
number of blast-furnaces in actual operation is 82, as 
compared with 78 at the same time last year. Six are 
making basic iron, 33 are making ordinary iron, and 43 
are working on hematite ironstone. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 322,985 tons yesterday afternoon, against 323,598 
tons yesterday week, thus showing a reduction for the 
past week amounting to 613 tons. 


Finished Iron and Steel.—There has been a busy time 
in the finished iron trade of Scotland, but a very con- 
siderable demand has arisen in the steel trade for steel 
for yf prone pe and manufacturing purposes. The 
makers of steel ship-plates are said to have advanced their 

rices for them to 6/. 17s. 6d. per ton. a large quantity 
a sold last Saturday at 6/. 14s. per ton and 
6l. 15s. ; on Monday they were reported as being stiff, 
sellers at 6/. 17s. 6d. Boiler-plates are quoted at 7/. 10s. 
per ton. A meeting of the Board of Conciliation and 
Arbitration for the manufactured steel trades of the west 
of Scotland was held in Glasgow last Friday—Mr. 
Cameron Corbet, M.P., presiding—when, after delibera- 
rion, it was agreed to advance the wages of the men con- 
nected with the Board by 5 per cent., the advance to take 
effect from December 3. 

Glengarnock Steel Works.—The new soaking pits at 
Glengarnock Steel Works, which have been in prepara- 
tion for some months past. are now nearly completed, 
and are a great improvement on the old system, When 
in operation fewer hands will be required, and it will be 
possible to carry a steel ingot from one end of the works 
to the other without manual labour, except in the working 
of machinery. 

Sulphate of Ammonia.—This commodity held a strong 
position last Monday; the price at Glasgow ruled at 
91. 15s. per ton buyers. 

Glasgow Copper Market.—There were no dealings in 
copper last Thursday forenoon, the price was unaltered. 
One lot of 25 tons was sold in the afternoon, and the price 
rose 2s. 6d. per ton. The market was active on Frida 
forenoon, and some 200 tons changed hands at 541. 63, 
and 54/. 7s. 6d. three months—a gain of 3s. 9d. to 5s. per 

ton. A further advance in prices was made in the after- 
noon. At the morning meeting on Monday 50 tons were 
bought, and the price gained 5s. per ton. In the after- 


. | hours 


other 2s. per ton. Yesterday forenoon 100 tons changed 
hands at a further advance of 2s. 6d. to 33. 9d. per ton. 
In the afternoon 100 tons were again done, but about the 
close the quotations on the day were 54/. 10s. cash buyers 
per ton and 54/. 16s. 3d. three months per ton. At to- 
day’s forenoon meeting 100 tons were bought, and the 
price made was 3s. 9d. per ton. In the afternoon the 
price gave way 1s. 3d. per ton without business passing. 


Clyde Shipbuilding Trade: October Lawnches.— The 
Clyde shipbuilding yards were as busy last month as any 
time in their history ; and the launches, including one 
war vessel—the Hyacinth, of 5600 tons—has never been 
exceeded in the same month. The output embraces 23 
vessels, of a total of 45,960 tons, and making for the 10 
months of the year a grand total of 238 vessels aggregating 
345,495 tons. There was not a single sailing vessel in the 
month’s output. The following are a few of the vessels: 
The Fifeshire, 5800 tons, built and engined by the Clyde- 
bank Company for Messrs. Turnbull, Martin, and Co., 
London; the Maplemore, 5600 tons, built by Messrs. 
Connell and Co., for Messrs. Johnston and Co., Liver- 
et the Raphael, 4760 tons, built by Messrs. W. and 

. Henderson and Co., for Messrs. Lamport and Holt, 
Liverpool; the Induna, 4500 tons, built by Messrs. 
Stephen and Son, for Messrs. Maclay and M‘Intyre ; 
the Atlone Rico, 3400 tons, built by Messrs. Russell and 
Co., for an Austrian firm; the Craignenk, 3560 tons, 
built by Messrs. Rodger and Co., for Messrs. Russell, 
Huskie, and Co., Leith ; the Haknai Massa, 2550 tons, 
built by Messrs. Lobintz and Co., for the Red Cross 
Society, Japan; a hopper barge and a dredger, built 
respectively by Messrs. Simons and Co., and by Messrs. 
Fleming and Ferguson ; a number of smaller vessels, and 
quite a lot of steam fishing trawlers. 


New Shipbuilding Contracts.—Messrs. Russell and Co., 
Port Glasgow, have recently contracted to build two 
steamers of 3500 tons for a foreign company, the engines 
and boilers to be supplied by a Greenock firm. essrs, 
Russell and Co. have at present 13 steamers in hand, 
and orders in their books for other 10 steamers of heavy 
tonnage.—The order given out to Messrs. Inglis, as men- 
tioned last week, was given by Mr. R. G. Reid St. John’s, 
Newfoundland, and the fleet is intended to establish and 
develop a connecting service between the Canadian and 
the Newfoundland systems of railway. Messrs. Inglis 
have also secured a contract to build a fast paddle steamer 
for the North British Steam Packet Company.—Messrs. 
G. and J. Burns have got three steamers to place. 


Appointment to a Highland Engineer.—Mr. Murdoch 
Macdonald, C.E., who was resident engineer on the 
Black Isle Railway in Rosshire, and was recently in 
charge of doubling the Highland Railway at Blair 
Athol, has been appointed principal assistant engineer 
in charge of the great barrage works on the Nile at 
Assouan, which are being carried out by Sir Benjamin 
Baker, as Engineer-in-Chief to the Egyptian Govern- 
ment. The scheme consists of damming back the waters 
of the Nile at the First Cataract to regulate the flow of 
the river, and provide water for the irrigation of the 
banks and delta during seasons of drought. The contract 
is estimated to cost between two and three millions 
sterling. Mr. Macdonald is one of the young men who 
were trained by the late Mr. Murdoch Paterson, C.E., 
who carried out the recent extensions of the Highland 
Railway. 

Aviemore Railway.—This new portion of the Highland 
Railway has been opened this week. It greatly reduces 
the distance from Inverness. 


The Caledonian Central Station, Glasgow.—It is ex- 
— that the Caledonian Railway directors will enter 

arliament in the ensuing Session for powers to erect 
another bridge over the Clyde in connection with a great 
extension of their Central Station at Glasgow. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Institute of Engineers.—On Saturday last a 
meeting of the members of the Midland Institute of 
Mining, Civil, and Mechanical Engineers was held at the 
Royal Victoria Hotel, Sheffield. The president (Mr. 
W. H. Chambers, of the Denaby and Cadeby collieries) 
———e the chair, and there was a large attendance of 
members. A vote of condolence with the widow and 
relatives of the late Mr. A. M. Chambers was passed, and 
his ability and services to the Institute were recognised. 
The president in an inaugural address referred to the 
Workmen’s Compensation Act, and said many collieries 
at the present time were strained to their utmost resources 
to earn a moderate profit, whilst others only required 
the proverbial straw to complete their ruin. He urged 
that every possible effort should be made to minimise the 
liability of claims for compensation. One-third of the 
underground accidents and one-fourth of the surface 
accidents were distinctly traceable to want of proper care 
on the = of the person injured, and simple appliances 
should be adopted to obviate avoidable risks. The presi- 
dent was thanked for his address and a discussion of 
ag of special interest to members afterwards took 
place. 


Sheffield Engineers and their Wages.—There seems to be 
trouble brewing in the Shettield engineering and allied 
trades. The men recently asked that their wages might 
be increased from 36s. to 38s. per week, and their working 
r week reduced from 54 to 53. The employers 
offered the men an advance of 1s. per week, and no 
reduction in working hours. A mass meeting of the men 
was held on Saturday, at which great surprise was 





noon other 150 tons were dealt in, and the price rose 





expressed at the reply of the employers, considering that 
upwards of 70 districts had already received the $0 boats, 








and that five-sixths of the trades in the country had 
received advances during the last three years.” The 
meeting unanimously rejected the employers’ offer, but 
expressed their willingness to accept an advance of 1s, 
per week now on condition that the hour be granted at 
once, and the other 1s. on the first full pay-day jn 
January. The men are under the impression that, inas- 
much as the naps augue Federation has been dissolved 
they are now in the same position as they were before 
that Association was formed ; in other words, that local 
uestions affecting the trades must be locally dealt with, 
bout 1000 men are affected by the decision. 


Developments in the Heavy Trades of Sheffield.—M: 
Charles Cammell and Co., Limited, ro ianing eae 
stock for the purpose of carrying on important exten. 
sions at their works in Sheffield, and the acquisition 
of substantial interest in certain mining properties in 
the north of Spain. The securing of adequate sup- 
ogg of iron ore indispensable for their manufactu 

as been rendered necessary by the gradually failing 
condition of the Cumberland ‘‘red ore” industry, 
Negotiations for the purchase of an interest in the 
hematite mines of Lograno and Burgos in the north 
of Spain have been going on for some time, but 
were seriously hampered by the Spanish-American 
trouble. These have, however, Leen completed, and a 
——— supply of ore will now be obtainable. We 

lieve fully 60 per cent. of all the ores used in the great 
works on the Solway coast comes from Spain, but as the 
Cumberland ore gets scarcer this proportion will be con- 
siderably increased. With regard to the development of 
the works in Sheffield, the company state that largely 
increased demands have recently been made on them for 
armour-plates, gun —_— and projectiles, and exten. ~ 
sions of some magnitude have become necessary for the 
manufacture of these on a larger scale. The directors are 
issuing 350,000/. 4 per cent. first mortgage debentures of 
100/. each at 1047. per cent. They reserve the right to 
issue hereafter further debentures to the amount of 
wpopen omen together a possible issue to the amount 
Oo! , 0007. 


Iron and Steel.—All the heavy branches of trade in 
the city are working at top pressure. Fresh orders for 
guns and projectiles have recently been placed, and in 
the large works there is hardly a department which is 
not full of work. A brisk demand exists for certain 
classes of railway material, both for the home companies 
and on foreign account, and manufacturers of grinding 
ae ~~ labour-saving machinery continue fully em. 
ployed. 


South Yorkshire Coal.—Notwithstanding the lateness 
of the season a heavy demand continues to exist for all 
qualities of steam coal. The prevailing open weather has 
been exceptionally favourable to the export trade, and 
Hull and the east coast ports are still taking above the 
average tonnage for this season of the year. The large 
manufacturing centres are consuming a full quantity of 
fuel suitable for their purposes, and prices generally are 
well maintained. House coal is somewhat quiet, the mild 
weather militating against the demand. Merchants, 
however, are not pressing sales to an extent which would 
cause a difficulty in maintaining values. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change, and the market was 
somewhat excited, but the amount of business transacted 
was only small. Recent speculation in warrants had 
forced prices up, but buyers of makers’ iron were not 
disposed to pay enhanced rates, believing that a collapse 
in warrants is not improbable. Fixing of quotations of 
makers’ iron was no easy matter. There were buyers of 
No. 3 g.m.b. Cleveland pig iron at 45s. for prompt f.o.b. 
delivery, but it was difficult to find sellers at any such 
figure. Makers asked up to 47s. Sales of No. 3 were 
recorded at 46s. 3d., the iron to be stored at makers’ 
works, and delivered as purchaser requires. Inquiries 
for forward delivery did not lead to much business, buyers 
and sellers differing a good deal in their opinions as 
what should be paid ahead. Middlesbrough warrants, 
after touching 47s. 6d., closed 47s. 44d. cash buyers. 
Quotations for forge and foundry iron were almost nomi- 
nal. No. 4 foundry was put at 44s. to 44s. 6d. ; fc 
forge, 433. ; and mottled and white, 42s. to 42s. 6d. Kast 
coast hematite pig iron was in demand, large quan- 
tities being taken up for local use. About 54s. 6d. was 

enerally named for early delivery of Nos. 1, 2, and 3, 
But some sellers held out for more, and reported that they 
were able to get it. Spanish ore was dear owing to the 
continued high freights. For early delivery of rubio 
15s. 3d. ex-ship Tees was the price, but lower rates were 
named for forward delivery. Middlesbrough hematite 
warrants were 54s, 4d. buyers. To-day quotations 
for makers’ iron were not altered. Middlesbrough 
warrants advanced to 47s. 8d. cash buyers. Efforts are 
being made by some makers to keep down the warrant 
stores by stipulating that the iron they sell must not be 
conve into warrants. They recognise that large 
warrant stores facilitate speculation, which is very often 
to the detriment of legitimate trade. 


Manufactured Iron and Steel.—Great activity prevails 
in these branches of trade. Producers of nearly all 
descriptions have more work on hand than they know 
what to do with, and consequently they are altogether 
independent of market quotations. It is now almost 
impossible to place orders for execution this year. The 
following prices are named : Common iron bars, 6/.; best 








bars, 6/. 10s.; packing iron, 5/. 23. 6d.; iron rivets, 5/.; 
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jron ship-plates, 67. 2s. 6d.; iron ship-angles, 5. 17s. 6d.; 
steel ship-plates, 67. 10s.; steel ship-angles, 67. 5s.; steel 
poiler-plates, 7/.; steel sheets, 77. 12s. 6d.; and steel 
ship-rivets, 9/.—all less the customary 24 per cent. dis- 
count for cash. Heavy sections of steel rails remain at 
4/, 12s. 6d. net at works. 


Tronand Steel Shipments.—Shipments of iron and steel 
from the Tees during October compare very unfavourably 
with those for the Lene gga riod a year ago. This 
is very largely accounted for by the great drought in the 
early part of the month, which affected shipments to the 
Continent, owing to deliveries by waterway abroad to 
inland customers being prevented ; and later the terrible 
storm seriously interfered with shipments. To foreign 
ports clearances of pig iron amounted to 40,368 tons, as 
against 60,672 tons in October, 1897. Coastwise ship- 
ments reached 35,204 tons of pig iron, as compared with 
39,386 tons during the same time a year ago. Manufac- 
tured iron shipments amounted to 13,644 tons, against 
15,842 tons last year, and steel shipments reached 22,326 
tons, as compared with 20,392 tons last year. Scotland 
was the largest customer, taking 25,016 tons cf pig iron, 
and Germany came next with 15,791 tons. 


Cleveland Miners’ Wages. —The Cleveland mine owners 
have just offered their employés a further advance of 2! 
per cent. in wages in addition to the 1} advance concede 
last month. This makes 3? per cent. advance, which is 
to continue to April next year. The offer has been 
accepted by the miners’ representatives. The amicable 
way in which the Cleveland mine owners and the execu- 
tive of the Cleveland Miners’ Association settle questions 
is very gratifying. 

Coal and Coke.—Bunker coal is in good demand, and 
about 83. 3d. f.0.b. is the price for unscreened qualities. 
Manufacturing coal rather quiet. Gas coal very strong. 
Household coal firmer. Coke in full demand for local 
consumption, but exports are limited. Good blast- 
furnace qualities are about 15s. 3d. delivered here. 








NOTES FROM THE SOUTH-WEST. 

The ‘‘Spartiate."—The Spartiate, just launched at 
Pembroke, is a first-class (protected) cruiser, sheathed 
with copper and wood, designed by Sir W. H. White, 
K.C.B., chief constructor; and she is the last vessel built 
of the type known as the Andromeda or Diadem class. 
The Spartiate is a sister-ship to the Andromeda, which 
was launched April 30, 1897, from the same building slip. 


Pollution of the Rhymney.—For some time complaints 
have been made that the Rhymney has been polluted 
seriously, and a joint committee of the Glamorgan and 
Monmouthshire County Councils has given the matter 
earnest attention. A meeting of the committee was held 
on Saturday, when several cases were considered. A letter 
from the Rhymney Urban District Council gave explana- 
tions why a sewerage scheme under that council had not 
been commenced at present. The committee, after dis- 
cussing the letter, decided to issue instructions that six 
months’ notice should be given to the Rhymney Urban 
District Council, the Bedwellty Urban District Council, 
and the Gelligaer Rural District Council, that unless by 
the end of that time they had formulated effective schemes 
of sewerage, and satisfied the committee that they were 
going to proceed with them, actions would be commenced 
against them. 


Port Talbot Docks and Railway.—On Friday Lord 
Dunraven (chairman of the Port Talbot Railway and 
Docks Company) and a number of other gentlemen in- 
spected the works undertaken by the company. The 
north pier is completed, and the south pier is carried out 
to about 70 per cent. of its total length. The new lock is 
450 ft. long, 110 ft. wide, with an entrance 60 ft. in 
width; and the new dock has a permanent depth of 
27 ft. Gin. The depth now available in the channel is 
28 ft. at high-water ordinary Sa tides and 23 ft. high- 
water ordinary neap tides. Vessels of about 2500 tons to 
3000 tons can now enter the dock and load under the com- 
pany’s tips, three of which are already available in the 
new and two in the old dock. A full channel depth of 
33 ft. and 28 ft. 6 in. on the high-water spring and high- 
water neap tides respectively will be attained in the 
course of a few months. Powerful hydraulic plant laid 
down by Messrs. Armstrong is now in working order, and 
the whole of the dock has a complete system of lighting 
by electricity. A large graving ack is in course of con- 
— and will probably be completed by April, 

Measured Mile Trials.—As a result of a recent surve 
off the Devon and Cornwall coasts, the Lords of the Ad- 
miralty have decided on a measured mile course imme- 
diately off Polperro. To mark the distance beacons are 
to be erected on the coast, and in future all speed trials 
of importance will take place over this course. 


i Cardif.—The steam coal trade is showing a more 
1opeful tone; prices have, however, exhibited little 
change, the best descriptions making 12s. 6d. to 13s. 6d. 
and secondary qualities 10s. 6d. to 11s. per ton. House 
_ as also remained without change, No. 3 Rhondda 

rge being quoted at 12s. 6d. to 13s. 6d. per ton. Foundry 
coke has brought 18s. 6d. to 19s., and furnace ditto 17s. to 
17s. 6d. per ton. 


h Yropoeed Pier at Lynmouth.—A public meeting was 
. L at Lynton on Saturday, to consider a proposed pier 
i Lynmouth. Mr. Milward (Swansea) presented pre- 
omar plans prepared by Mr. Robinson. Mr. Milward 
ted that Mr. Robinson had sco at Plymouth 
for the Lynmouth 

imensions: 1200 ft. long, 
at lowest spring tides; pier deck, 


and at Brighton. The plans presen 
Pier showed the following 
Biving 9 ft. of water 


30 ft. wide, and height above high-water mark, 16 ft. 
The pier would be elegant, and of the usual open iron- 
work on piles, offering little resistance to the sea, with 
recesses for shops at half way, and an extensive space at 
the end fora pavilion, &c. Soundings to the depth of 6 ft. 
showed a tinted grey clay bottom in every way. satisfac- 
tory. In the opinion of Mr. J. Crocombe, the cost of the 
pier would be from 20,0002. to 22,0007. The meeting gave 
a general approval to the scheme. 








MISCELLANEA. 

Tue Government has just issued an order for 200 of the 
new 6-in. wire gun, with Vickers’ breechloading mecha- 
nism. Of these 90 will be made at the Royal Arsenal, 
Woolwich; 60 by Messrs. Vickers, Son, and Maxim, 
Sheffield ; and 50 by Sir William Armstrong, Whitworth, 
and Co., Elswick. 


The Shanghai Municipal Council invites tenders for a 
concession for constructing and working about 23 miles 
of electric tramways, on the trolley system, in the streets 
of Shanghai. Plans may be seen and particulars obtained 
on application to Messrs. John Pook and Co., 8, Jeffreys- 
square, St. Mary Axe, London, E.C. 


The traffic receipts for the week ending October 23, 
on 33 of the principal lines of the United Kingdom 
amounted to 1,714,392, which was earned on 19,253} 
miles. For the corresponding week in 1897 the receipts 
of the same lines amounted to 1,685,252/., with 19,034} 
miles open. There was thus an increase of 29,140/. in the 
receipts, and an increase of 219 in the mileage. 


An excellent piece of work has been accomplished by 
the Metropolitan Street Railways of New York in con- 
verting 14 miles of double-track horse tramway into an 
electric line. The work was only commenced on July 31 
last, and is now completed. The track has been entirely 
relaid, the new rails weighing 107 lb. per yard. The 
system adopted is the underground trolley ; the conduit 
for this involved interference with gas, water, and electric 
mains, and also sewers. As many as 9000 men and 800 
carts have been employed at one time on the work. 


A new mounting for the 12-in. wire gun of the type to 
be supplied to the battleships Albion and Glory, and 
manufactured by Sir William Armstrong, Whitworth, 
and Co., was tried yesterday at Portsmouth on the Ex- 
cellent, Gunboat, Captain W. H. May. There was no 
attempt at rapidity of firing, but diagrams were taken for 
measuring velocities and pressures after each of the 13 
rounds that were fired. The object of the trial was to 
obtain information for future guidance. The usual regu- 
lation charges were used the projectile weighing 830 lb. 
and the cordite charge 177 lb. The results were regarded 
as satisfactory. 


One of the signalmen at the London and South-Western 
Railway Station at Salisbury pulled off the signal for a 
light engine to run through the station on September 23, 
completely forgetting that there were two vehicles stand- 
ing out of sight on the line. Owing to other vehicles on 
a parallel line, these could not be seen by the train-men 
until close upon them, with the result that a slight col- 
lision occu and some of the passengers in one of the 
vehicles complained of injury. In no case was this 
serious, however. The signalman frankly admitted his 
forgetfulness, and Colonel Marindin in his report could 
do no more than saddle him with the responsibility of 
the mishap. 


The opening meeting of the session of the oay ere 
Association of Students of the Institution of Civil Engi- 
neers was held on Thursday, October 27, when the mem- 
bers, after a visit to the works of Messrs. Belliss and Co., 
dined together at the Grand Hotel, subsequently assem- 
bling at the Midland Institute to hear the President’s 
inaugural address, which dealt with the progress of elec- 
trical engineering. The next meeting of the Association 
is fixed for the 17th inst., when Mr. J. G. Marshall, 
A.M. Inst. C.E., will read a paper on “‘ Light Railways 
and Rolling Stock.” At the meeting fixed for December 1, 
Dr. Bostock Hill will give a paper on ‘‘Sewage, and 
Modern Methods of Treatment.” 


It is stated that the Italian Government has authorised 
Messrs. Ansaldo, of Genoa, to sell to the Argentine 
Government the cruiser Garibaldi, which was built by 
them for the Italian Navy; under its new flag it takes 
the name of Pueyrredon. The Italian Government has 
at the same time ordered a new Garibaldi from Messrs. 
Ansaldo, the construction of which is to be pushed for- 
ward with great rapidity. It is said the new Garibaldi 
is to resemble the old one in all respects excepting one 
important particular. The boilers are to be of the 
Niclausse type, instead of the Belleville. This fact 
would appear to accord very indifferently with the state- 
ments recently circulated that the Belleville boiler has 
been definately adopted by the Italian Government. 


The first general meeting of the present session of the 
Hull and District Institute of Engineers and Naval 
Architects was held on Monday evening, October 24, at 
the Institute Rooms, Bond-street, when Mr. R. Carson, 
the incoming President, delivered his inaugural address. 
Although somewhat short, the address was most interest- 
ing, dealing in the main with the most important works 
and improvements that have taken place in late years 
in shipbuilding, marine and civil engineering, and boiler- 
making ; as instanced in the gigantic new liner Oceanic, 
now being built by Harland and Woolf for the White 
Star Line, the new mode of steamship propulsion carried 
out in the Turbinia, the Manchester Ship Canal works 
and the various types of water-tube boilers now being 
so largely used in the British and Foreign Navies ; the 








whole concluding with a fewideas as to what we may 


expect in the near future in these various branches, and 
also in aerial navigation. 

On Thursday, Friday, and Saturday, the 27th to 29th 
ult., the Newcastle-on-Tyne Association of Students of 
the Institution of Civil Engineers paid visits to a number 
of the more prominent engineering works in the imme- 
diate district. Members of the Yorkshire and Manchester 
Association were invited to attend by the local council, 
and a few found themselves able to accept. The first 
item on the programme was the works of the Wear Com- 
missioners, who are engaged in completing the north pier 
at the river entrance. The concrete-making and the 
block-depositing plant was then thoroughly examined, 
after which the party proceeded to the docks, where the 
gas engines used for driving the centrifugal pumps were 
to be seen. These pumps raise 10,000 tons of water 
at an expenditure of cubic feet of gas. On the 28th 
the party inspected the works of Palmers’ Shipbuilding 
and Iron mpany, Limited, Jarrow, whilst other 
members went through Elswick, and in the afternoon the 
shops of the North-Eastern Railway Company at Gates- 
head were visited. In the evening some of the members 
inspected the central station of the Newcastle and District 
Electric Light Company, where the dynamosare driven by 
Parson’s steam turbine. On the Saturday the party had 
a tri baa down the Tyne, a the swing bridge, 
the harbour works at the mouth, and other objects of 
interest on the way. 

Statistics prepared by the United States Department 
of Agriculture show how great and eoulianiinn Soe been 
the reduction of average railway rates in America since 
1867. The report is officially stated to be based on the 
figures of not less than one-third of the total railway 
mileage of the country, and may be thus taken as a fair 
index of general conditions. The following are the 


figures : 
Ave 

Year. Cents per 'Ton- 

ile. 
1867 1.925 
1870 1.889 
1875 1.421 
1880 1.232 
1885 1.011 
1890 0.941 
1895 0.839 
1896 0.806 


In spite of this great diminution in rates, the profits, 
although less than in 1867, have not diminished propor- 
tionately to the reduction in rates, as improvement in 
line and equipment have reduced the cost of handling. 
Thus the Lake Shore returns show that in 1867 the goods 
rates averaged 1.504 cent per ton-mile, and the profit 
was 0.572 cent. In 1885 the rate was 0.553 cent per ton- 
mile, and the profit was 0,154 cent., whilst in 1897 the rate 
was 0.545 cent, and the profit 0.189 cent. 

A comparison of the ‘‘normal” sands used in cement 
testing has recently m made by Mr. M. Gary 
at the Kinglichen - technische Versachsanstalt. The 
samples of sand submitted to examination were eight in 
number, viz, Prussian normal sand (Freienwalde) ; 
Rhine sand: Austrian normal sand (Lemberg); Swiss 
normal sand (Solothurn); Russian normal sand; Nor- 
wegian normal sand ; French normal sands (Cherbou 
and Leucate); English sand (Leighton Buzzard); an 
American normal sand (Massachusetts). As ls com- 
position, all were found to be free from sulphuric acid, 
and contained only a small proportion (maximum 0.14 per 
cent.) of matter separable by elutriation. The German, 
English, American, and Austrian sands contained the 
smallest proportion soluble in hydrochloric acid. The test 
samples were prepared by mixing the sand with Portland 
cement, in two proportions, 3:1 and 5:1, by the Béhme 
percussion ——— those for the tensile tests being 
taken out of the moulds at once, and those for the com- 
pression tests after 24 hours. The blocks were all stored 
in water and tested on the 7th, 28th, and 90thday. From 
the tabulated results it appears that the resistance to 
tension and compression differed, according to the size 
and shape of the grains, the American (3:1), for example, 
having the greatest tensile strength and the least re- 
sistance to compression, the same peculiarity being shared 
by the other sharp-edged sands (Swiss and regs 
though in a reduced degree in the 5:1 mixtures. The 
Russian and Norwegian sands gave very low tensile 
values, both initially and on maturing, and in point of 
resistance to compression, they were inferior to all others 
except the American. Taking the figures given by the 
German normal sand (3: 1) as 100, the values yielded by 
the others are as follow: Khine sand, tensile strength, 
104 (compression, 114) ; Leucate, 106 (111); Austrian, 108 
104) ; English, 98 (109) ; Swiss, 111 (81); Cherbourg, 110 
ae — 115 (66); Norwegian, 90 (80); Prussian, 
72 (85). 





Prrsonat.—Mr. J. Wemyss Anderson, University 
College, Liverpool, has taken offices in Pearl Insurance 
Buildings of that city, where he will continue his practice 
as consulting engineer.—Mr. Robert Young, of Messrs. 
Robert Young and Co., 20, Victoria-street, S. W., informs 
us that he has taken into partnership Mr. John Cudders, 
engineer, who for many years carried on the business of 
a contractor and engineerin India.—The Unbreakable 
Pulley and Mill Gearing Company, Limited, of West 
Gorton, Manchester, informs us that they have appointed 
Messrs. Putz, Curphey, and Co., engineers, 19 and 20, 
Strand-street, Liverpool, as sole agents for Liverpool and 
district for the sale of their manufactures. Their tele- 
hone number is 1078 Central.—Mr. Thomas Reid, of 
undee, has been — to the t of head teacher 
of the engineering department of the Municipal Tech- 





nical School, Birmingham. 
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LONDON WATER SUPPLY. 


THE London County Council could hardly have 
been expected to let so golden an opportunity pass 
as that afforded by the late drought, and accord- 
ingly a resolution has been passed that a Bill be 
promoted in Parliament to give the Council control 
over the water supply of London and the surround- 
ing district. That is what the more advanced 
members will accept as something to go on with, if 
we may judge from some of the ‘‘asides” of the 
debate that took place on Tuesday last, the Thames 
Conservancy being apparently marked down as the 
next quarry for this octopus-like local parliament. 
We cannot but admire the promptitude with which 
the Council are pushing their claims. It may be— 
indeed, it is almost sure to be—many years before 
we have such a rainless summer again, and if 
the matter were let rest a short time longer, 
until springs are replenished and reservoirs filled, 
or at any rate until the heavy rains, so long 
overdue, have soaked the country through and 
through, then the memory of what has been ex- 
perienced during the late summer will have passed 
away. An unsophisticated observer, ignorant of 
the motives which so often prompt practical Parlia- 
ments, would have thought that the London County 
Council, the representatives of the interests of the 
citizens at large, would have preferred to put off 
any decision in regard to acquiring the water supply 
until the Royal Commission that has held so ex- 
haustive an inquiry into the matter, had issued its 
report. This must be within the next few months, 
and as the Commission examined witnesses of all 
classes, and had such facilities for collecting informa- 
tion, as were quite beyond the reach of the members 
of the London County Council, the report can 
hardly fail to throw light on the subject, even if 
one may not agree with all the conclusions. 

That, however, we expect, is the true reason why 
the resolution of the Council to go to Parliament 
on the first opportunity, has been hurried on. 


92 | Members have a foreboding, excellently founded no 


doubt, that the report will not be favourable to 
handing over the enormous business of supplying 
‘waterless London” with water, to the Spring 


4 | Gardens assemblage. Now, the public are likely to 


be a good deal influenced by the report of the Com- 


94| mission, more so than by the reasoning of the 


Council, and so it is better to take time by the fore- 
lock, and, if not get an Act—for that even the most 
sanguine do not affect to hope for now—at any rate 
to prepare the public mind, and keep the ball rolling. 

t is hardly necessary to refer to the discussion 
which took place on Tuesday last at the weekly 
meeting of ‘‘The Council for the Administrative 
County of London,” to give the august bodyits proper 
title, upon the presentation of the report of the Water 
Committee. The result was a foregone conclusion, 





for it was known that some oe had been 
won over, and in. any case the gressives’ could 
make sure of a victory. Lord Onslow, Mr. 
Cohen, and a few others who remained staunch, 
did what they could, but no reason or argument 
had a chance to prevail. The matter had been 
settled beforehand. Fortunately, the Council can 
do no more than go to Parliament, and, therefore, 
no greater harm is likely to be done than in- 
creasing the sum of 32,000/., which the Council 
have already thrown away in hopeless and abortive 
attempts to meddle with things they are sure to 
muddle, at least while the body is composed of 
members of the existing type. 

The lack of confidence in the fitness of the London 
County Council to take control of an undertaking 
of this magnitude, is founded on experience. It will 
be long before ratepayers forget the shameful dis- 
closures in connection with the Works Committee 
and the way public money was wasted to secure poli- 
tical power to the Council, or to certain of its 
members. 

At the best, these revelations proved how un- 
fitted is a body, composed like the London County 
Council, to carry on a trading undertaking. Now 
the Council, trusting to the short memory of the 
public, asks to be entrusted with a business which 
would dwarf its previous ventures into mere in- 
significance. How much would be spent on 
bringing water from Wales, once the Council had 
a free hand, no one can estimate; even those 
members whose ideas and hopes are most inflated, 
would form but a moderate estimate now, com- 
pared to what the actual figure would grow to, 
in a few years’ time. If we remember rightly, 
38 millions was the total the Council authorities 
set down. The amount really does not matter 
much, excepting as affording a datum line from 
which the expenditure could be measured in its 
rapid growth. Such a sum to handle would, 
however, give members of the Council a power 
of commanding votes which might imsure a 
permanence in office almost absolute, and that 
after all is the great reason why the London 
County Council should not be entrusted with a 
great enterprise involving vast expenditure, and 
the employment of labour. The fact is, the London 
County Council has forfeited the confidence of 
London ratepayers. It was captured at first by 
the local politicians, and has been worked all 
through as a political machine with an eye to 
obtaining the suffrages of a numerous but little 
educated class, whilst its true function of improv- 
ing the material well-being of Londoners has re- 
ceived but scant attention. Possibly it may be, but 
as a matter of fact it is not, the proper authority 
to hold the control of supplying London with water. 
It is not, as the Council would make out, simply a 

uestion between administration by private divi- 
liakeusinn companies, and a public body ; but 
whether a discredited and politically corrupt cor- 
poration should succeed to a system by means of 
which water has hitherto been distributed, and 
which possibly has become somewhat antiquated 
with the lapse of time. 

Lord Farrer, in a long and ably-worded letter in 
the Times on the Ist inst., tells Londoners that 
they are hardly aware how serious and urgent the 
question is. This communication appeared on the 
day of the discussion in Spring Gardens, and was 
in support of immediate steps being taken. Sta- 
tistics are given showing what a perilous state 
London will be in if the estimates on which they 
are founded, work out exactly as they should do. 
But when is this evil to overtake London? Not 
next year or the year after, but a third of a 
century from now, in the year 1931. Whether 
the London County Council anticipate it would 
take as long as this to complete the proposed 
works does not mcg but it is this menace to 
future generations that makes it impossible to wait a 
few months to hear what the Royal Commission has 
to say. There is, however, another reason for haste : 
London may be left behind in the scramble for 
‘* unpolluted areas.” Mr. Beachcroft, one of the 
converts, pointed out on Tuesday that ‘‘ Liverpool, 
Birmingham, Swansea, and Cardiff had already 
appropriated areas in Wales. . . . If London were 
not quick it would be too late.” Now it seems tous 
that a ratepayer in, say, Swansea or Cardiff, has 
more right to Welsh water than the ratepayer of 
London. Neither Swansea nor Cardi ee & 
River Thames, nor have any of the other cities 
named, a big river from which to draw water 
supplies for domestic purposes. Parliament would 
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not sanction any schemes that would lead to the 
willful waste of water, but within the reasonable 
demand per unit of the population, the dwellers in 
a district should have the first claim upon the rain 
of heaven falling upon that district. 

We have frequently discussed the engineering 
aspect of this question, and do not feel disposed to 
go at length through the same arguments again at 
present. We are less impatient than the London 
County Council, and are content to wait for the 
forthcoming report of the Royal Commission to see 
what new light the progress of time and ideas may 
throw on the subject. It may be well, however, 
to call attention to the fact that we have passed 
through an unexampled season of drought, a season 
to which recent rains have put a period, and which 
is little likely to be prolonged. The lack of rain 
has been no less than 12 in. for the present year, 
taking the average quantity that falls as a standard. 
That deficiency in the Thames valley, as the Times 
opportunely points out, is equal to nine years’ 
supply of London at the rate of 31 gallons per head 
of the population. But what has happened under 
these abnormal conditions? East London has 
experienced what has been described, in the inflated 
language of the alarmists, asa ‘‘ Water Famine.” 
That is to say, in place of an unlimited flow of water 
being run into the houses, the supply has been 
limited to a few hours a day. To call such a state 
of affairs a water famine is an abuse of words. 

But even such a ‘‘ famine” as there has been 
would not have been experienced had it not been 
for the jealous and obstructive action of the very 
authority which now seeks to profit by its own ill- 
deeds. Had the East London Water Company 
been allowed by Parliament to construct the storage 
reservoirs upon which it asked to be allowed to 
spend money, the ‘‘famine” would, at any rate, 
have been much lessened ; and if the connection 
between the different sources of London supply 
were permitted, even such inconvenience as Kast 
Londoners have experienced, would be little likely 
to occur again. In this matter of common supply 
there is a distinction which should be drawn. The 
water supplied so bountifully by Nature to this 
land of ample rainfall, is the property of the nation ; 
the means of bringing it to the dwellings of the 
people—pumps, mains, buildings, and machinery 
—are the property of the water companies. There- 
fore no one company should be at liberty to act the 
part of ‘‘ dog in the manger,” and say, ‘‘ Though I 
do not want this myself, you shall not have it.” To 
do the water companies only due credit, there is 
no fear of such a state of affairs arising. 

Whether the existing sources of Metropolitan 
supply will be sufficient for the needs of an over- 
grown London in 30, 50, or 100 years’ time, is a 
problem that only the future can solve. For the 
present and for many years to come, we know 
that the Thames basin will give a sufticient volume 
for the reasonable growth of population. London 
has an excellent water supply. The low mortality 
and good general health of the Metropolis prove 
that, and even if in future generations water 
enough is not found for all purposes for which- 
London water is now used, there will be many 
ways. of effecting economy by employing an in- 
ferior kind of water for many purposes of sanita- 
tion, street watering, and other like purposes. 








THE INSTITUTION OF CIVIL 
ENGINEERS. 

Tue pride which a man naturally and justly feels 
in being elected president of a great institution 
must be much qualified by the thought than an 
inaugural address will be required of him. His 
case is like that of the heir under some old- 
fashioned copyhold tenure, whose pleasure in 
entering upon the estate was spoiled by the dis- 
agreeable necessity of presenting his best horse, 
or some object which he specially valued, to 
the lord of the manor. The matter is rendered 
worse by the fact that, in theory, the address 
is so simple. It is supposed to be an account 
of the progress made in the last twelve months 
in the science or art represented by the In- 
stitution, but unfortunately it is not possible to 
make the theory and the practice coincide. It 


has long been tacitly conceded that it is beyond 
human ability to occupy an hour in summarising 
the year’s development, at any rate in matters 
relating to engineering, and that, even if a strenuous 
attempt were made to do it, it would include such 





an infinity of small detail, that no audience could 


sit through it. Hence it has become the custom to 
take a longer period, and sometimes even boldly to 
discard any reference to time, and undertake the 
discussion of a theme, or the elaboration of an idea. 
This latter plan was the one followed by Mr. W. H. 
Preece in the address he delivered last Tuesday 
evening on taking the presidential chair for the first 
time at the Institution of Civil Engineers. He set 
himself to show how electricity affects mankind, and 
more particularly the opportunities it opens to 
engineers. He said: ‘‘ Its facts and tenets, its 
science and practice, must form the framework of 
the profession of the engineer. Every engineer 
must ultimately become an electrician ; and elec- 
tricity will be the most general, the most useful, 
and the most interesting form in which he applies 
the fundamental principles of energy to the wants, 
the comfort, and the happiness of mankind.” 

The words we have quoted formed the conclud- 
ing sentences of the address, and followed a some- 
what hurried review of the chief fields of electric 
engineering, commencing with lightning conductors, 
and including telegraphy, telephony, railways, 
domestic appliances, electric light, lighthouses, 
traction, electro-chemistry, and the transmission 
of power. This was a long programme to deal 
with, especially as a portion of the available hour 
was necessarily occupied by reference to the affairs 
of the Institution. Everyone would have been 
glad if Mr. Preece had devoted all the available 
time to the subject of telegraphy. In that domain 
he has made a world-wide reputation, and he has 
information which is quite unattainable by other 
engineers in this country. Since the whole of the 
telegraphs have been absorbed by the Government, 
the subject has been withdrawn from the cogni- 
sance of engineers in general, and the little that 
is known of it, has been, in the main, from papers 
read by Mr. Preece before various technical and 
learned societies. It would have been a great 
pleasure to have had the whole system explained 
in Mr. Preece’s lucid style, and its gradual develop- 
ment traced up to the present day, with its auto- 
matic transmission and its duplex and quadruplex 
circuits. That, however, would not have fallen in 
with the scheme of Mr. Preece’s address, and there- 
fore his remarks on telegraphy were comparatively 
brief. After mentioning the original line of Wheat- 
stone, he stated the size of the British Imperial 
system to be now as given in the Table below: 


Miles of Wire. 
General Post Office and its licensees 435,000 
Railway companies... zs ae 105,000 
India and Colonies 387,966 
Submarine cables 183,400 
Total 1,111,366 


After noticing the impurity and dearness of |* 


gutta percha, and the growing use of paper as 
insulating material for land lines, Mr. Preece 
mentioned the telautograph and the electrical type- 
writer as instruments to record the fleeting words 
and figures of bargains and orders transmitted by 
telephone. As to ‘‘wireless telegraphy,” he said 
a system of his own was in actual use by the Post 
Office and the War Department. In telephony the 
extent of the business in this country is given by 
the following figures : 
Telephones in Use. 
National Telephone Company (June 


, 1898)... <e a sal oe 133,498 
General Post Office (June 30, 1898) ... 9,588 
Railway companies _,, ne ae 8,933 

Total 152,019 


The increased safety of railway travelling was 
ascribed by Mr. Preece to the great assistance 
afforded by electric appliances in signalling. In 
1897 there were killed on the railways from acci- 
dents beyond their own control 24 persons, including 
six railway servants when travelling. As against 
this, Mr. Preece contrasted the facts that, in 1896, 
1809 persons were suffocated in bed, 148 were 
choked by food, and 925 were killed by falling 
downstairs, the inference being that a railway 
carriage is a safer place than bed, particularly for 
an infant who sleeps with a drunken mother. 
Mr. Preece pointed out that the chief benefit elec- 
tricity had conferred on the human race was sup- 
plying light without defiling the atmosphere of 
dwellings. To further reduce the cost, he urged that 
the supply of energy for lighting and for tramway 
purposes should always be from the same station ; 
this would reduce the cost of lighting, he said, by 
a penny per unit, in consequence of the economies 
attending a better load factor. In the matter of 


electric lighthouses we are making no progress, no 
new light having been installed since 1888. The 
feux-éclairs, or lighting flash-system of France, has 
not yet been tried on our coasts. Neither has ‘wire. 
less telegraphy” yet been adopted by the Trinity 
House, but progress is being made with it. The use 
of electric energy for traction purposes has not yet 
made much headway here, but ‘* everywhere our 
great cities are rising to the occasion.” In London 
the Metropolitan Railways are about to make an 
experiment on electric haulage on the short line 
connecting Earl’s Court and High-street, Kensing- 
ton. Mr. Preece made a passing reference to 
the electrolysis of copper, zinc, nickel, phos- 
phorus, and other substances, and stated that 
electric energy could be generated more cheaply 
from good coal at 3s. a ton than it could at 
Niagara. He gave a table of some long-distance 
power transmissions working at pressures from 
10,000 to 15,000 volts, and then came to his pero- 
ration, of which we have already quoted the con- 
cluding lines. 

Before Mr. Preece entered upon the systematic 
exemplification of the theme which formed the 
chief subject of his address, he touched on various 
other matters. The prosperity of the Institution 
was mentioned, and in this relation it is interesting 
to note that it comprises 20 honorary members, 
1946 members, 3940 associate members, 320 asso- 
ciates, and 862 students. At the first of the 
examinations which have been recently instituted, 
out of 24 examined for studentship only three failed 
to pass. Of 40 examined for associate member- 
ship, seven failed. Of 48 theses submitted in lieu 
of examination, five only failed to secure a satis- 
factory report. In relation to technical education, 
Mr. Preece emphasised two matters about which 
we wrote a fortnight ago. He pointed out that 
trade wanted not only technical skill to foster it, 
but commercial ability also, and that our opponents 
had a great advantage over us in having principals 
of great commercial skill at home with accomplished 
polyglot and well-trained travellers abroad. Again, 
in Germany a new industry could obtain financial 
support in consequence of the generous and en- 
lightened policy of the banks; while in England 
it was necessary to create, first, a syndicate, 
then a pioneer company, and, finally, appeal to 
the public for an enlarged limited company. At 
each step there were a number of persons—the 
financiers, the lawyers, the brokers, and, perhaps, 
the inventor—to be ‘‘satisfied,” the result being 
that the industry started with an inflated capital 
account. ‘‘Our educational methods,” said Mr. 
Preece, ‘Shave begun at the wrong end. We 
ought to teach the masters first and then the men. 
It is difficult to remove the scales from the 
eyes of the man who has been successful in busi- 
ness, and who knows not his own blindness ; but 
the coming generation will be more enlightened, 
and the future masters better educated.” We 
are glad to see this matter put from the presi- 
dential chair. We have long been insisting 
that our business is to educate the leaders of 
industry, and that the technical education of the 
working man is a matter that can wait. The multi- 
plication of polytechnics, where a smattering of 
science is taught in the intervals between concerts, 
dances, and dramatic performances, has diverted 
funds which might have been far more usefully ap- 
plied in thoroughly educating a smaller number of 
students who had already demonstrated their 
ability at secondary schools. 

After the address a reception was held in the 
library, and the members had the opportunity 
of making or renewing acquaintance with the 
President. The Institution ought to have a 
very successful year before it, with Mr. Preece 
at the helm. In the election of its officers 
it adopts the wise plan of entrusting its affairs 
only to those who have already demonstrated 
in other fields their ability to manage large under- 
takings, and in this respect Mr. Preece has a 
splendid record. For 28 years he has been con- 
nected with the Post Office telegraphs, and during 
a considerable part of that time he has been at the 
head of the technical department. During these 
years there has been a steady advance in all 
respects, and our telegraphic system can challenge 
comparison with any in the world. Under his 
guidance inventors from the outside have met with 
sympathetic treatment, while the staff have worked 
as zealously for the — service in devising 
improved apparatus and methods of operation as if 





they had been prospective patentees. Whatever 
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grumbling there may be about the shortcomings of 

that part of the telegraph service with which the 

public comes into contact, there is nothing but 
raise for the department administered by Mr. 
reece. 





THE FRENCH NAVAL TRAINING 
COLLEGE. 

We have on previous occasions spoken of the 
higher training college created in France for the 
instruction of officers of the Marine; it was at 
first called the Ecole Superieure, and afterwards the 
Ecole des Hautes Etudes. These changes of name 
are of very slight importance, but they have been 
accompanied by a complete modification in the 
organisation of the school. At the commencement 
a thoroughly practical object was kept in view, 
and the organisation was based on the creation of 
a floating school, consisting of three cruisers united 
in an independent naval division. The first year 
passed by the student officers on this floating 
school gave very excellent results; even the 
Minister of Marine, who modified the organisa- 
tion, recognised the fact. Efficient professors and 
thoroughly practical courses of study had been 
organised, whilst the officers had taken an active 
part in the interesting manceuvres executed by the 
cruisers, either independently or attached to a 
squadron. At the end of 1896, Admiral Besnard, 
then Minister of Marine, decided on changing the 
organisation, and he occupied himself especially 
with a scheme of theoretical training. He alleged 
that the training school as it existed was very 
costly, and that it diverted three valuable cruisers 
from a legitimate purpose. He maintained, more- 
over, that the students, living on a floating school, 
had neither time nor opportunities for studying 
various questions necessary in their profession. 
Following this order of ideas there was created 
the Ecole des Hautes Etudes Maritimes in Paris, 
but the change was not accomplished without loud 
and severe criticism. It was alleged that the 
student officers allowed to compete for admission 
to the school were not of sufficiently long standing. 
Moreover, that the qualifications demanded were 
better fitted for the young men entering the 
Marine by the naval school; while scarcely any 
serious attention was given in the course of study 
to navigation and to war material. 

From time to time the French Chambers have 
occupied themselves with this question of a superior 
naval school, and a new naval scheme has now 
been elaborated, whilst a special Commission has 
presented a very complete report on the subject, 
the recommendations of which are to combine in 
this school the advanced theoretical studies neces- 
sary for the education of an officer seeking to take 
high rank in his profession, with the practical expe- 
rience that can only be gained at sea. As usual, 
the French Chambers, moving very slowly, have 
not yet succeeded in passing the law in question, 
but the late Minister of Marine, M. Lockroy, who 
had originally created the school, has now re- 
organised it. It should be noted that in this 
reorganisation he has sought to obtain a happy 
medium by combining the two original programmes, 
the practical and the theoretical. 

For the future the scholastic year, which will 
commence on October 15, will comprise five months’ 
(from October to March) residence in Paris for 
theoretical training, and seven months (from March 
to October) for practical training at sea, in the 
floating division which will be commanded by the 
vice-admiral director of the school. The Parlia- 
mentary Commission, just now referred to, wished 
to fix the course of studies at two years, and fur- 
ther recommended that the headquarters of the col- 
lege should not be in Paris ; in spite of this, however, 
the theoretical training will be carried on in Paris, 
and the total period will be limited to a year. The 
main object of this new superior school will be to 
permit a certain number of officers who have already 
gained distinction in actual service to complete 
their training so as to qualify them for the highest 
positions they may have the good fortune to obtain. 
Admission will be by way of competitive examina- 
tion, for which will be qualified, lieutenants who 
have had three years of active service at sea, and 
who are Specially noted as promising officers. The 
school is placed under the control of a general 
officer with a naval captain as colleague. We have 
already said that seven months of the training 
period will be passed at sea on board one of the 
special cruisers during this period the student 








officers will take part in the actual duties on board 
the vessels, as well as follow the course of studies 
provided. The floating school will often form a part 
of the northern squadron or of the Mediterranean 
fleet, especially during the annual manceuvres. At 
the end of the year the student officers have to pass 
an examination, and those who are successful are 
posted by order of seniority, on a special list from 
which they are selected by general officers for ser- 
vice as aides-de-camp, for special posts in the état 
major-général of Paris, or for the maritime ports 
of France. It is a subject for congratulation to 
the French marine that this training college has 
been replaced somewhat on its old footing, and 
that the modifications which have been introduced 
promise to make it of high utility, provided that 
successive ministers are content to leave it alone 
for a sufficient time to test the full measure of its 
usefulness. 








THE LATE MR. LATIMER CLARK. 

Mr. Latimer Crark, who died suddenly on 
Sunday morning, will have a prominent place 
among the engineers who have contributed in such 
large measure to the social and commercial progress 
so distinctly characteristic of the Victorian era. 
From his research and creative genius there has 
come, during the past 50 years, an almost continuous 
series of beneficent inventions, mostly of practical 
utility, and all of them backed by a well-directed 
enthusiasm for his profession. These schemes, 
indeed, have only ceased with his demise, for as 
recently as Friday he was at his’ office as active as 
ever. He spent Saturday at his country house at 
Maidenhead, amongst those Alpine plants which he 
has acclimatised and loved so well, and returned to 
London in the evening apparently in satisfactory 
health. Through the night he was restless, yet 
there was nothing to awaken anxiety until the 
morning, about half-past seven, when he passed 
quickly but painlessly from life. 

He was in his seventy-seventh year, having been 
born at Great Marlow, in Buckinghamshire, on 
March 10, 1822. He studied chemistry, and was 
manufacturing chemist in a large establishment 
in Dublin. The activity in railway construction 
in the forties, however, seduced him from his 
chemical pursuits, and like many young men he 
joined the great army of railway surveyors. He 
served a term of pupilage as an engineer with his 
elder brother Edwin on the Chester and Holyhead 
Railway, and assisted him during the time he was 
making calculations for the Britannia Tubular 
Bridge across the Menai Straits. Edwin, who 
died about three years ago, was, as is well known, 
a superintending engineer on this bridge under 
Robert Stephenson, being identified more parti- 
cularly with the ironwork, and Latimer became 
his assistant, attending specially to the little 
army of workers employed; for, as may be 
remembered, the construction was considered 
too original to be given out to contract. Three 
years were thus spent, from 1848 to 1850, and 
it was, as it were, a straw on the proverbial 
tide of fortune which enabled him to take it at the 
flood. He was in the habit of firing a time gun 
by voltaic electricity, and Mr. J. L. Ricardo, the 
chairman of the Electric Telegraph Company, who 
recognised in him a natural bent towards electricity, 
induced the young engineer, as well as his brother 
Edwin, to join the staff of the company, then newly 
formed ; and three years later Latimer succeeded 
Edwin as the engineer-in-chief, continuing in that 
capacity for seven years, until 1861, and subse- 
quently as consulting engineer, until the Govern- 
ment took over the telegraph business in 1870. 
Clark was thus connected vith the company during 
almost the whole of its existence, for although it was 
registered in 1845, the Act of Parliament was only 
obtained in 1846, the Cooke and Wheatstone double- 
needle instrument being used. It is not without 
interest to recall that the latter patentee received 
33,0007. and the former 96,000/., with 31,0007. for 
his half-share of the London and Portsmouth tele- 
graph and the line to Slough. When Latimer 
Clark joined the company they had 1514 miles of 
telegraph, the cost of a 20 word message from 
London to Glasgow being 17s. 6d.; to Yarmouth, 
9s. 6d. ; to Ipswich, 5s. 6d. ; and to Southampton, 
3s. In 1850, the gross receipts of the company were 
43,5241., and in the last 13 months, ending in 1870, 
425,7891. ; while the profit increased in greater 
ratio from 10,0751. to 202,480/. The number of 
messages had increased to about 11 millions. These 


facts suggest the commercial influence of Clark’s 
work in these 20 years. 

But of still more importance are the causes 
which brought about increased economy—the elec- 
trical and other improvements effected. These 
20 years were most prolific in inventions. In 
1853-6 he introduced the practice of insulating 
underground wires used for electric telegraphs by 
coating them with a solution outside the gutta 
percha, with a view to obviate the effects of 
return or inductive currents. He was the first to 
propose and to carry out the system of applying 
the pressure of air or vacuum to the conveyance 
in tubes of letters or parcels or telegrams, now so 
extensively adopted. He erected a steam engine 
with air pumps at Lothbury as early as 1853—his 
first patent on the subject was taken out in 
January, 1854—laid a tube 4} ft. in diameter be- 
tween Euston and the General Post Office for the 
small wagons carrying the mails, and although this 
application did not bring profit to the developing 
company, the — has been in continuous opera- 
tion since for the transmission of telegrams from 
branch offices to the General Post Office. About 
this time, too, he conducted a long series of ex- 
periments as to submarine and subterranean wires, 
and was able to demonstrate that, contrary to the 
belief then entertained, the rate of flow of electric 
current was constant, irrespective of its pressure. 
Faraday was greatly interested in the result, and it 
was at his instigation, and that of Professor Airey, 
that the subject of our memoir made his first 
appearance at the Royal Institution in 1854 to 
narrate the results of his experiments. These are 
fully dealt with in Faraday’s ‘‘ Experimental Re- 
search” (pages 508-517), but they were entirely 
the work of Mr. Latimer Clark. Two years later, 
in 1856, he introduced the inverted double-cup 
earthenware insulator that is now so universally 
used. His association with the Astronomer-Royal 
was continued in devising a means for indicating 
Greenwich mean time throughout the country, 
and about the same time, 1857, he was the means 
of having magnetic observatories furnished with 
wires stretching out towards the four cardinal 
points to act as feelers in connection with the 
phenomena of the Northern Lights and the ap- 
proach of storms. One of the bypaths pursued 
at this time was photography, and he did a 
service to the art by devising a single camera 
to take stereoscopic pictures, and is said to have 
first introduced into this country the method 
of vignetting photographs, which was secretly pur- 
sued abroad, Anothersimple but useful suggestion 
was the affixing of stamps to telegrams as payment, 
and in 1865, the registering of addresses for cable- 
grams was suggested by him. 

He made a long series of experiments on sub- 
marine cables independently, and in conjunction 
with, the late Sir Charles Bright, with whom he was 
in partnership from 1861 to 1865, and the results 
have been most beneficial. The first was the 
evolving of what is now so well known as ‘‘ Clark’s 
compound,” whereby the life of a cable has been 
increased fivefold. Next he was a member of the 
1860 Committee to investigate and report upon the 
failures of cables, and took an active part in the 
preparation of the report which so largely con- 
tributed to our knowledge of cables. e@ was 
personally the author of that part of the report 
dealing with the experimental investigation of the 
laws which govern the propagation of the 
electric current in long cables. Good work 
was done along with Bright in the direction 
of overcoming anomalies in respect to electric 
measurements, and in the experiments on the 
effect of temperature on the insulation of gutta- 
percha cables, which are now historical. his 
paper to the British Association in 1861, and Sir 
Charles Bright’s paper to the Institution of Civil 
Engineers, and other joint productions on elec- 
trical quantity, tension, electromotive force and 
resistance, there was given such a clear exposition 
and mature arrangement of terms that they were 
adopted almost without amendment. Thus, we 
have the Ohm, Farad, Volt, and many other 
names, whose origin is apt to be forgotten in the 
universality of their use. Another direct outcome 
was the creation of the Committee of Standards of 
Electrical Resistances of the British Association. 
And here some reference may be made to the 
elaborate and accurate ‘‘ Dictionary of Metric 
and other Useful Measures,” which the leisure of 
late years enabled Mr. Clark to prepare. His 








characteristic regard for detail is indicated by the 
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fact that although eight years have elapsed sinc 
the book was published, practically no errors have 
been found. All the calculations were checked by 
himself, for he never assumed the credit for the 
work of others. 

A further series of experiments was those in con- 
nection with the condenser for electric cables, since 
used for duplex work. Many inventions flowed 
directly from these experiments, including methods 
for the raising and recovering of submerged cables, 
differential galvanometers, &c., while his connec- 
tion with the South-Eastern Railway as consulting 
electrical engineer brought many new railway 
devices—the evolving of a satisfactory method of 
electric communication between the passengers and 
the guards in a railway train, &c. Indeed, the 
South-Eastern Railway was then advanced in elec- 
trical affairs. In 1859, too, there was brought into 
use, from his design, the first self-flushing urinal 
in Britain. But his principal work continued to be 
telegraphic for some years, and he was retained by 
several of the Colonial Governments and companies, 
and thus laid cables practically under every ocean, 
and to all lands from Australia to Brazil; but 
space prohibits our following in detail these years 
of activity in practice. 

It may be remarked however, subsequent to 
1862, he was engineer to the Indian Government, 
and returning from some work in the Persian Gulf 
he had the misfortune to be shipwrecked, and only 
his great physical strength enabled him to swim 
ashore, notwithstanding a dislocated shoulder. 
With Mr. Forde and Mr. Herbert Taylor, he 
formed a firm which was well known for years in 
connection with cable laying. 

At the 1867 and 1869 meetings of the British 
Association he dealt with the unsatisfactory nature 
of the Birmingham wire gauge, succeeding ulti- 
mately in securing reforms, the present Imperial 
standard being practically based on his papers. In 
1868 he published his work on ‘‘ Electrical Measure- 
ments,” and in 1871, in conjunction with Mr. 
Sabine, he published the well known, almost classic 
work of ‘‘ Tables and Formule for the use of Tele- 
graph Inspectors and Operators.” In 1873 he read 
a paper before the Royal Society on a ‘‘ Standard 
Battery of Constant Electromotive Force,” which 
he had introduced into practice, and which, now 
known as the Clark cell, remains practically 
the standard cell of the present day. He 
patented an apparatus for recording the number 
of passengers conveyed in public vehicles, and the 
distances travelled ; and in 1874 there was com- 
menced that association with Mr. J. Standfield 
which has resulted in many improvements in float- 
ing docks. His brother Edwin designed the 
earlier hyraulic docks, but of greater efticiency 
and utility are the single and double-walled 
cocks, now well known. Forty of these have 
been built since 1872 for all parts of the world, 
and with a lifting power ranging up to 11,000 
tons, the latter for the Vulcan Company at 
Stettin. These have frequently been described 
in ENGINEERING, so that there is no need to refer 
further to them ; a paper was read by Mr. Latimer 
Clark before the Institution of Naval Architects 
on the subject. He was also connected with 
the design of the hydraulic canal hoists at Les 
Fointinettes in France, and at La Louviére in Bel- 
gium, also described in ENGINEERING at the time of 
their construction. About 1873, too, he became 
associated with Mr. J. E. Hill in the invention of 
boat -lowering gear, davits, and other shipping 
appliances, but to these it is not necessary to refer 
further. The mention of them attests the wide 
range of Mr. Latimer Clark’s ability as an engineer. 
Nor need we refer to his association with electric 
lighting, and the firm of Latimer Clark, Muirhead, 
and Co. Although not an active agent in recent 
lighting schemes, he was more or less associated 
with several of them, and was on the board of 
directors of the Pall Mall and St. James’s Company, 
one of the most successful. 

He was a devotee of astronomy, and in 1882 
introduced his little transit instrument, which has 
done much to popularise this most fascinating 
branch of science. Simple, yet effective, this 
instrument, which we illustrated at the time, has 
enabled many who could not afford to buy costly 
gear to follow the stars. He also wrote a treatise 
that could be followed without previous know- 
ledge—a true popular educator, and from 1884 
to 1888 issued, in collaboration with the late 
Mr. Albert Sadler, a yearly record of the times of 
transit each night of 12 of the principal stars, with 


other data to facilitate observations. The kindred 
science of microscopy also found in him a student 
from boyhood. He and his brother Edwin, as boys, 
used to fill their letters with details of such work 
with bits of glass and tubes, and in later years Mr. 
Latimer Clark was an active member of a South 
London club. 

Throughout his life he was an ardent bibliophile, 
and to-day his library, so far as electrical works 
are concerned, is unequalled. There are few, if 
any, works of importance missing; all are pre- 
served and bound with the book-lover’s concep- 
tion of appropriateness and permanence, and in 
many cases they have valuable annotations re- 
garding the significance of the facts disclosed in 
them. In this work, and in the preparation of 
catalogues, alphabetic and chronologic, he found 
congenial work in his leisure hours, especially of 
later years. The research involved gave him a 
rare acquaintance with the past history of 
electrical science which found occasional expres- 
sion in rectifying errors in chronology, and in 
giving credit where it was due. As suggestive 
of the value of the library it is worth stating 
that there are close upon 4000 volumes deal- 
ing with electricity and 2500 pamphlets, some 
of them worth their weight in gold—15/. and 201. 
was no uncommon price for him to give. There 
is a magnificent 1551 ‘‘ Cortes Arte de Navegar ” 
in folio, vellum, for which 151. was paid, and in 
which the mariner’s compass is illustrated and 
described ; while 121. was paid for a 1581 ‘ Nor- 
man’s New Attractive” 4to. Four of the works 
in the library were published in the fifteenth cen- 
tury, the first dating from 1473, and 51 belong to 
the sixteenth century. 

Mr. Clark was President of the Society of Tele- 
graph Engineers, which has since become the In- 
stitution of Electrical Engineers, in the fourth 
year of its existence, 1875, and he was a life 
trustee. He became a member of the Institution 
of Civil Engineers in 1858, a Fellow of the Royal 
Geographical Society in 1862, a Fellow of the Royal 
Astronomical Society in 1874, and he was a 
member of several other institutions. He was 
also created a Chevalier of the Legion of Honour. 
To the societies named and others he has con- 
tributed many papers, the Electrical Engineers 
and British Association being specially favoured. 
His literary productions commenced in 1849, when 
he wrote a pamphlet on the Britannia Tubular 
Bridge, which has run through several ‘editions. 
He contributed a chapter on the tides of the Menai 
Straits to his brother’s magnificent work on the 
bridge; but there is no need to deal further 
with his writings, except, perhaps, to mention his 
memoir of Mr. Jacob Brett and Sir William F. 
Cooke, whose volumes and papers he presented to 
the Institution of Electrical Engineers in 1891. His 
writings were characterised by precision and accu- 
racy, while personally he was most amiable, and 
was respected by a wide circle, apart from his high 
standing as an engineer. He was interred in 
Kensington Cemetery on Thursday, when a large 
number of engineers availed themselves of the 
opportunity of showing sympathy for his widow 
and eldest son, Mr. Lionel Clark, who, with a 
younger son, Hugh, in Australia, survive. 








THE BREWER®S’ EXHIBITION. 

Tue 20th Annual Brewers’ Exhibition was opened 
at the Agricultural Hall, Islington, on Saturday 
last, and will close to-day. Fewer large exhibits 
are this year made by brewers’ engineers than on 
some previous occasions, and, in fact, we saw little 
of the heavy coppersmiths’ work, which has often 
been a prominent feature of these shows, nor were 
ice-making plants in evidence. Nevertheless, the 
Hall was very well filled, several firms making a 
first appearance on this occasion. Most of the ex- 
hibits appeal solely to licensed victuallers and the 
brewing fraternity; still, as always, there were 
others of interest to engineers in general. Many 
firms exhibit gas engines, Messrs. Crossley 
Brothers, of Openshaw, showing one of 8 horse- 
power, specially designed for electric lighting. The 
flywheel is exceptionally heavy, and the crank- 
shaft is provided with an outer bearing to stiffen 
it against the unusual weight. A very neatly 
designed ‘‘ 8 man” engine is also shown by this 
firm, as well as a 2 horse-power oil engine. The latter 
was not running, as oil engines are not allowed to 
be worked in the building. Messrs. Blackstone and 








Co., Limited, of Stamford, also showed gas and oil 








engines, the latter being driven by an electric motor 
thus showing the engine in motion without infring. 
ing the building regulations. Other engines by 
Messrs. Lawton and Parker, of Openshaw, Manches- 
ter, and anumber of ‘‘Stockport” engines were to 
be seen at different stalls. The smallest gas engine, 
almost a toy, was shown at a stall in the gallery. 
This engine is rated at ;}; horse-power, and is made 
by Messrs. Thorpe and Salter, of 17, Red Lion- 
street, Clerkenwell, E.C. In spite of its small 
size there is no trouble in starting it, whereas with 
these very small engines it is not unfrequently a 
difficulty in getting sufficient compression, owing 
to leakage past the piston. The present type of 
gas engine seems practically fixed in design, the 
various makes differing little save in details and in 
the quality of workmanship. From the remarkable 
results which have been attained by the new Diesel 
motor, it is not unlikely that these halcyon days 
for manufacturers are about to be disturbed; but 
as yet this new motor has not made its appear- 
ance at the exhibitions. 

One of the most interesting stands in the show 
is that of the Edison-Bell Consolidated Phonograph 
Company, Limited, of 39, Charing Cross-road, who 
had on view a very large selection of phonographs 
at all sizes and prices. A clockwork motor is now 
used for driving the drum in the majority of these 
instruments, of which the price in some cases is 
now as low as 31. 10s. We described the instru- 
ment very fully on the first appearance of the new 
type in 1888, and again in 1896, since which date 
the changes made have only been of a minor 
character. The diaphragm has, however, been 
somewhat altered, with a view to giving a more 
human character to the reproduced sounds. 

The ‘‘ Hotchkiss Cleaner,” a device introduced 
some years back for insuring circulation in boilers, 
and to replace the ordinary scum cocks, was shown 
by the Hotchkiss Cleaner Company, of 1, Glengall- 
road, S.E. The apparatus consists of a cast-iron 
globe some 22 in. in interior diameter, which is 
fixed above the boiler, and communicates with the 
same by two pipes, a riser and a downcomer. 
Inside the globe, which, as a matter of precaution, 
is of sufficient thickness to stand a pressure of 
1000 lb. before bursting, is a vertical diaphragm 
which divides the upper half into two equal 
parts. One of the pipes aforementioned communi- 
cates with the water at the bottom of the boiler, 
whilst the opening of the other is fixed at about the 
low-water level. This pipe is provided with a large 
trumpet-shaped mouth. On raising steam the hot 
water rises into the globe and expelling the colder 
water there, which returns to the boiler by the 
downcomer, circulation is thus set up and continues 
so long as the boiler isat work. The scum passing 
with the water up the rising pipe is deposited in 
the globe owing to the sudden decrease in the 
velocity of flow, and can be blown out at intervals. 
The loss of water involved in this is very small, 
some 14 to 20 gallons per working day for a Lanca- 
shire boiler 28 ft. long by 7 ft. 6in. in diameter. 

The Carbonic Acid Gas Company, of Lea Bridge- 
road, Clapton, N.E., had on their stand a number 
of charged cylinders, and also a quantity of solid 
carbonic acid gas snow. Curiously enough, the 
latter appeared to attract little attention, though 
comparatively few of the general public can have 
had a previous opportunity of seeing a “‘ solid gas.” 

The Berkefeld Filter Company, Limited, of 121, 
Oxford-street, London, W., showed a large variety 
of filters. The essential part of these filters is 
a cylinder or ‘‘candle” of kieselguhr, through 
the wall of which the water to be pumped 
is forced. The pores of the filtering material 
are so small that bacteria, and even apparently 
their spores, are unable to pass through, so that 
as long as the filter is in proper working 
order, perfectly sterilised water can be obtained 
from a contaminated source. The candles require, 
however, sterilising occasionally by means of steam 
or boiling water, as it is found that though the 
organisms in question cannot pass through the wall 
as stated, they can, nevertheless, grow through if 
given time. Amongst the filters shown were 
examples of the small portable type, supplied to 
the officers engaged in the late Sudan Expedition. 
A small pump forms part of the complete instru- 
ment, and thus enables the pressure necessary for 
rapid filtration to be readily obtained. Large filters, 
one capable of supplying 10,000 gallons per day, 
were also on view at the company’s stand. This 
size contains 39 of the candles, the largest stock 
size made having 55. 
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ELECTRIC GENERATORS. 


By H. F. Parsnaut, M. Inst. C.E., and 
H. M. Hosart, S.B. 
(Continued from page 464.) 

In the previous article we showed that the 
design generally for a commutating machine could 
be arrived at from the maximum permissible arma- 
ture reaction and the number of commutator seg- 
ments per pole necessary for good commutation. 
The average voltage between the commutator 
segments is not the ultimate expression as regards 
commutation. The ultimate expression must be in 
terms of the inductance of the coil or coils included 
between a pair of commutator bars. 

In general, commutation occurs when a coil is in 
a feebly magnetised field, so that the inductance 
can be approximately calculated from the magneto- 
motive force of the coils, and the reluctance of the 
magnetic circuit around which the coils act. The 
frequency of reversal is determined from the thick- 
ness of the brush and the commutator speed. 

The commutated current consists of two com- 
ponents: one a wattless magnetising component, 
and the other an energy current, due firstly to the 
dissipation of energy by C? R loss in the coil, and, 
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secondly, to eddy currents generated internally in 
the copper conductors, and in the surrounding mass 
of metal. 

At follows from this that there is a loss increasing 
with the load in commutating machines due to the 
commutation of the currents. There are also other 
load losses in commutating machines, brought 
about by the distortion and the increasing mag- 
netisation in the iron, so that the hysteresis and 
eddy current losses increase from no load to full 
load, as also the eddy current losses in the arma- 
ture conductors themselves.* It has been generally 
assumed on the part of designers that these losses 
in the armatures of commutating dynamos do not 
mcrease with the load. This, however, is incor- 
tect. The increase does exist, and is in general 
of the same nature as the increase in these losses in 
alternators, due to the load, although they may be 
restricted to a greater extent by proper designing. 
The effect of the induced eddy currents on com- 
mutation is often appreciable, since the frequency 
of commutation is generally from 200 to 500 cycles 





* See Fig. 82, vi : ™ 656, of ENGINEERING for May 27, 
1898, and also Fig. 109, on page 259, of ENGINEERING for 


per second. For this reason, calculations on in- 
ductance in reference to commutation have to be 
considered in reference to the particular construc- 
tion of the armature core. Constants as to induct- 
ance are, therefore, best determined by actual 
measurements. In practice a good average expres- 
sion is, that one ampere turn will give a field of 
20 C.G.S. lines per inch of length of armature 
core. 

It is convenient to assume this as a basis upon 
which to work out a design. After the design is 
completed, of course, the figures should be cor- 
rected according to the dimensions of the final 
design. This is the most satisfactory method, 
and several tests will be described, the results 
of which have a direct bearing upon the value 
of the constant. By a study of these results 
one may determine the most desirable propor- 
tions to give to the armature slot in order to 
bring the inductance down to, or even below, the 
value of 20 C.G.S. lines per ampere turn and per 
inch of length of armature lamination. In cases 
where it is impracticable to use such slot propor- 
tions as shall give the minimum value, the tests 
afford an indication of the value to be used. It is, 











August 26, 1898, for experimental confirmation of these 
statements, 









of course, very desirable that such experiments 
Fig.119, 
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should be independently carried out on the par- 
ticular line of commmutating dynamo with which 
the individual designer is concerned. In this con- 
nection, that is, in relation to inductance in com- 
mutating dynamos, interest attaches, not to the 
inductance of the armature winding as a whole, as 
in the case of alternating-current dynamos,* but to 
the inductance of those components of the winding, 
which simultaneously undergo commutation at the 
brushes. In well-designed dynamos of this type 
such coils will, at the time of commutation, be 
located in the space between pole tips, practically 
at the position of minimum inductance. The mea- 
surement of this inductance was the object of the 
tests now to be described. 


PracticaL DEFINITION OF INDUCTANCE. 


A coil has an inductance of one henry when it is 
situated in a medium of such permeability, and is 
so dimensioned that a current of 1 ampere sets up 
a magnetic flux of such a magnitude that the pro- 
duct of the number of lines linked with the coil 
by the number of turns in the coil is equal to 
100,000,000. If the coil has but one turn, then its 
inductance becomes 10-8 times the number of lines 
linked with the turn when 1 ampere is passing 
through it. If the coil has T-turns, then not only 
is the magnetomotive force T-times as great (except 
in so far as saturation sets in) but this flux is 
linked with T-turns, hence the product of flux and 
turns, 7.e., the total linkage, the inductance of the 
coil, is proportional to the square of the number of 
turns in the coil. 





* Rotary converters contain the elements of both these 
types, and in their subsequent treatment it will appear 
that while the commutation should have the least prac- 
ticable inductance, the inductance of the coils in series 
between collector rings must have a suitable value for 
reasons entirely other than those related to commutation. 


DESCRIPTION OF EXPERIMENTAL TESTS OF 
INDUCTANCE, 

First Experiment.—In Fig. 116 is shown a sketch 
of acommutating dynamo with a projection type of 
armature with a four-circuit pd winding. The 
inductance of several groups of coils was measured 
with a 25-cycle alternating current, and the results, 
together with the steps of the calculation, are set 
forth in the following Tables. 


TaBsie I.—Mini Induct 


Conductors in position of minimum inductance are in the com- 
mutating zone, 7.e., midway between pole corners. 
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The air gap of this machine was afterwards 
shortened from its original depth of about .188 in. 
to about .1 in. and the inductance in the position 
of maximum inductance was again measured. In 
the position of minimum inductance, the values 
are unaffected by the depth of the air gap. 

TaBLE III.—Conductors in Position of Maximum 
Inductance with Shortened Air Gap. 
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Hence shortening the air gap has increased the inductance in 
the position of maximum inductance by about 27 per cent. 
Second Experiment.—A commutating dynamo, 
illustrated in Fig. 117, has a four-circuit single 
winding consisting of 75 coils of three turns each, 
arranged in 75 slots. Tests with 25-cycle alter- 
nating current were made on the inductance of 
from one to five adjacent coils, and the results are 
set forth in Tables i . and II, 


TABLE I.—Position of Minimum Inductance. 
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Attention should again be drawn to the fact that it is the mini- 
mum inductance which corresponds to the inductance in the posi- 





tion of commutation, which is of chief interest in the present 
article. 
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Third Experiment.—Tests were made with 25 
cycle alternating current upon the inductance of a 
four-pole motor whose armature had 74 slots occu- 
pied by a four-circuit single winding of 148 total 
coils, each of six turns. Fig. 118 gives the dimen- 
The results are set forth below. 
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Fourth Experiment.—This relates to the carcass 
of a 30 horse-power railway armature, the leading 
dimensions of which are indicated in Fig. 119. 
Only four coils, of three turns each, were in posi- 
tion in four adjacent armature slots. The arma- 
ture was out of its field frame, which was equiva- 
lent to its being in the position of minimum induct- 
ance. The testing current was supplied at a fre- 
quency of 100 cycles per second. Gross length of 
armature lamination = 8.5in. The results obtained 
are set forth in the following Tables : 
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Fifth Ezxperiment.—Fig. 120 gives a sketch 


showing the leading dimensions of the dynamo ex- 
perimented upon. The armature was in place in the 
cast-steel frame. Testing current had a periodicity 
of 100 cycles per second. The gross length of 
armature lamination = 8.7 in. 


Position of Minimum Inductance. 
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Mean of the observations with three turns 
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” ” nine ” 27.2 
» ” twelve ,, 23.5 

A study of these tests indicates that in projection 
armatures, it is practicable to so proportion the 
slots and conductors as to obtain as small a flux as 
20 C.G.S. lines per ampere turn and per inch of 











gross length of armature lamination for the coils in 
the position of minimum inductance. When the 
conditions conform approximately to any particular 
case regarding which more definite experimental 
data is available, this more exact data should of 
course be employed. 

The experimental data in the possession of other 
designers relating to the types with which they are 
accustomed to deal, may lead them to the use of 
numerical values for this constant other than those 
indicated by the preceding tests, but it will be at 
once admitted that the chief value of such data lies 
more in the relative results obtained for various 
machines, than in the absolute results. The 
method of applying the constant must hold 
equally for all types, but doubtless the most suit- 
able value to take for the constant will vary to some 
extent according to the degree of divergence be- 
tween the types. 


(To be continued.) 








NOTES. 
Catcrum CARBIDE. 

In arecent communication to the Paris Academie 
des Sciences, M. Henri Moissan publishes the 
results of some experiments he has made on the 
quantity of acetylene furnished by commercial car- 
bide of calcium. In the early days of the industry 
but little attention was paid to the purity of the 
raw materials. The proper management of the large 
electrodes used had also to be gradually acquired. 
This has now been successfully accomplished, and 
at the same time producers have recognised the 
necessity of using selected sources of calcium and 
carbon if the resulting carbide is to be good quality. 
There still remains, however, the question of turning 
to useful purposethelarge quantities of highly heated 
gases evolved in the reaction. Good carbide is now 
commercially obtainable, and yields a very fair pro- 
portion of the theoretical quantity of acetylene due. 
Thus 1 lb. of carbide should furnish 5.6 cubic feet 
of gas, whereas good samples tested by Moissan 
gave a yield of from 4.7 to 5.1 cubic feet. Bad 
samples give a much worse return, which in some 
cases falls as low as 3.67 cubic feet of acetylene. 
The gas is often contaminated with minute quanti- 
ties of ammonia, viz., from 0.02 to 0.31 parts per 
100, whilst small quantities of phosphuretted hy- 
drogen are also occasionally found. The insoluble 
residue left after the reaction in the generator, con- 
sists mainly of carbide of silicon, silicates of cal- 
cium and iron, a little lime, and at times some 
calcium sulphide and graphite. The diamond has 
not been found by Moissan to be present. 


Exectric Contact Resistance oF METALS. 

Some years ago Branly observed that carefully 
cleaned discs of certain metals offered a notable 
resistance to the passage of the electric current, 
when pressed upona steel plate. Such metals were 
iron, aluminium, lead, bismuth, whilst the metals 
and alloys of which the electrician makes habitual 
use, copper, brass, zinc, silver, &c , did not show 
more than an insignificant resistance. Branly has 
now continued these researches, piling up discs of 
one and the same metal after the fashion of a 
voltaic pile. His 45 discs generally had a diameter 
of 35 millimetres (about 14 in.) and a thickness of 
5 millimetres ; an ebonite rod passed loosely through 
them and was screwed into the lower terminal. 
In piling up the discs two methods were applied. 
The plates were either placed upon one another 
with great care, or each disc was dropped upon 
those below. In the case of discs of zinc, the 
contact resistance could be neglected, no matter how 
the discs had been treated in arranging the pile. 
Copper and brass behaved similarly, and so did 
copper discs alternating with zinc discs. When the 
aluminium pile was built up carefully, the resist- 
ance was 1.5 ohm; when the plates were dropped 
over the rod, 40 ohms. The same pile, built up 
again on the following day, gave resistances of 
2.2and 216 ohms. This latter resistance decreased 
to 165 and 86 ohms within eight and 24 hours. 
When the spark of a radiator had struck the 
pile, the resistance went down to 0.5 ohms. 
In the case of iron the numbers for piles built 
up without or with shocks, and sparked upon 
were 0.6, 29.5, and 0.1 ohm; after a few days’ 
standing the resistance was always about 10 
ohms. Bismuth behaved like iron. Pressure 
produced by a load of several kilogrammes 
reduced the resistance considerably. Finally, 
couples of alternating metals were piled up. Alu- 
minium and lead gave resistances of 49 and 510 








ohms, the latter when one disc was dropped upon 
the other ; in both cases the resistance increased 
on standing. This increase is evidently an electro- 
chemical effect. As regards the contact pheno- 
mena and the effect of the more or less rough 
method of piling up the discs, Branly, in his coin- 
munication to the French Academy, declines to 
express any opinion. To speak of imperfect con- 
tact would hardly meet the case. 


Water WastE PREVENTION. 

In a paper read before the Engineers’ Club, 
Philadelphia, Mr. J. C. Trautwine advocates the 
general adoption of the meter as the only means 
of preventing the excessive waste of water for 
which the population of that city have established 
an unenviable reputation. In two streets, having 
539 inhabitants and 782 appliances, it was found 
that the daily supply was no less than 179 imperial 
gallons per head, of which but 24 were used, the 
remainder passing direct to the sewers. Many 
foolish people think that this waste flushes the 
sewers, and we remember a case in which a London 
magistrate refused to convict a househoulder, who 
kept his tap constantly dribbling for this reason ; 
but, as Mr. Trautwine points out, to cleanse a 
sewer a good flush is required, a constant dribble 
of water being absolutely useless. By stopping 
the waste, water would be available for properly 
cleaning the sewers by large flushes or other 
means. It is possible, that by adding to the 
general flow of sewage, the waste may contribute 
towards keeping the principal mains clean ; but it 
is the house and smaller drains which it is most 
important to keep sweet, and to this end the waste 
is absolutely useless. Mr. Trautwine, to meet the 
perfectly proper contention that it is important 
that the population should not be restricted in the 
use of water, proposes to fix the minimum meter 
charge at such a rate that every one will have all 
the water he can possibly use, so that the surcharge 
will arise from the waste only. How great this 
waste may be is well shown by an experiment made 
by Mr. Trautwine, who, finding his bath faucet 
leaking slightly, determined to measure the dis- 
charge, which amounted to 56 gallons per day. In 
England we endeavour to encourage the use of water 
in the poorer quarters of our cities by our system 
of rating, under which the charge depends mainly 
upon the rental of the house, so that the richer 
quarters pay more than their fair share for the 
water they use, whilst the others get it in some 
cases under cost price. The objection to this arises 
from the fact that there is thus no inducement to 
stop waste, apart from the legal penalities attach- 
ing thereto. In this regard Mr. Trautwine’s pro- 
posal seems to have great advantages and 
would enable water authorities to largely dis- 
pense with their present expensive system of in- 
spection. The system has been tried with great 
success in several American cities. Thus at 
Atalanta, Ga., the meter system was introduced 
amidst a storm of protests, and 400 consumers 
ordered the water to be cut off from their houses. 
Soon, however, finding the pressure and service 
much improved under the new system, they came 
trooping back, and now, it is stated, that it would 
be impossible to return to the previous state of 
things. In 1885, with 2000 consumers, about the 
same amount of water was pumped as in 1895 
with 6000 consumers. In general the consumers 
use nearly the full amount allowed under the 
minimum rate. One result of the adoption of the 
meters was the improvement in the fire service, as 
the pressure at the distant ends of the mains was 
enormously increased. Naturally, also, where 
waste is reduced the question of efficient filtration, 
which is of such prime hygenic importance, 1s 1m- 
mensely simplified. 


ANGLO-FRENCH TRADE. od 

We are not concerned with the merely political 
aspects of the present differences between this 
country and France. These, it is to be hoped, will 
be seen in their true light when reason and common 
sense are allowed to prevail. As the newspapers 
have now almost exhausted the ‘‘copy ” which is to 
be made out of the subject, it is probable that all 
differences will be adjusted in an amicable manner. 
A war between the two countries would involve 
far more loss to both than what would be compen- 
sated by an extension of territory in an out-of-the- 
way part of Africa. This is clearly brought out in 
the report which has been published on ‘‘ Twenty- 
five Years of Anglo-French Trade,” by the British 
Chamber of Commerce in Paris. The facts and figures 
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recorded therein show very clearly, on the one 
hand, that Britain does not hold the same position 
in French trade as she did 25 years ago; and, on the 
other, that during that period the British flag has 
made great progress in French ports, and that 
this has been done at the expense of the national 
flag and all other foreign flags. At the beginning 
of the period under review 18 per cent. of French 
imports came from Britain; now the percentage is 
only 15, which represents a decrease in money value 
of over six millions sterling. Continental countries, 
especially Germany, are gradually taking a large 
share in the markets which were formerly to a great 
extent confined to Britain. The reverse operation 
has taken place in Britain. Twenty-five years 
ago the goods sent from France to this country 
amounted only to 24.9 per cent. of the total exports 
of that country; now they are 30.4 per cent., repre- 
senting an increase in money value of nearly 4 mil- 
lions sterling. There is, therefore, a diminution 
of two millions in the total trade between the two 
countries, which is entirely due to a falling off on 
the British side. The facts will seem to the Pro- 
tectionists to afford another proof of the correctness 
of their theories, for there can be little doubt that 
the change can be traced to the effects of the French 
tariff in 1892. When British export trade to France 
was at its highest—that is, between the years 1879 
and 1884—its annual value amounted to between 
600 and 700 million frances, but lately it has fallen 
to less than 500 millions. On the other hand, the 
most prosperous times of the French traders have 
been from the passing of the tariff to the present 
time, and a remarkable feature is that, while 
their exports to this country have been rapidly 
increasing, to other countries they have been 
decreasing. A war with Britain is, therefore, 
likely not only to be disastrous in itself, but is 
certain to put a stop to a very important part of 
the trade of the country and cause it to be diverted 
to other countries. It is very curious, however, 
to find, when we look at the statistics of naviga- 
tion and shipping, that since 1872 the British flag 
has made great progress in French ports, and that 
this has been done at the expense of the national 
flag, and of all other foreign flags, so that while 
British trade has been decreasing, British shipping 
has been increasing. Twenty-five years ago the 
French flag covered 34.2 per cent., the British flag 
35.9 per cent., and other flags 29.9 per cent. of the 
tonnage entering French ports from abroad. At 
the present time the French shipping is only 29.9 
per cent., while British has gone up to 45.8 per 
cent., leaving only 24.3 to other foreign countries. 
If we take the tonnage of the vessels, we find that 
of the French was 2,297,911 at the beginning of the 
period; now it is 4,210,683 tons. The British has 
advanced from 2,414,099 tons to 6,452,119, while 
other foreign tonnage has remained almost sta- 
tionary ; facts which will puzzle those who believe 
in shipping bounties, and which show how careful 
we need to be in drawing conclusions from any set 
of statistics. It is further to be noted that this 
increase does not apply simply to those ports which 
are specially convenient to Britain, but to nearly 
all the ports in France. A war would, of course, 
put a stop to all this trade, and between this and 
the stoppage of the imports to Britain, would cause 
immense hardships to large numbers of the French 
people. Ifthe people who are likely to be most 
affected by an outbreak of war clearly realise these 
facts, they would be able to counteract the influence 
of those who would rush into it through an out- 
burst of sentiment without estimating the conse- 
quences, 





LAUNCH OF H.1.J.M.S ‘‘SHIKISHIMA.” 

Bow Creek, which forms the tidal portion of the 
much-abused and almost entirely pumped-dry river 
Lea, has had launched upon its muddy bosom war 
vessels sufficient to set up any nation as a first class 
naval power; for at the head of its last short bend 
are situated the building slips of the Thames Iron 
Works. On Tuesday afternoon last, at the top of the 
tide, and in brilliant November sunshine, was witnessed 
one of the prettiest of all the successful launches 
carried out at this historic spot. The Japanese battle- 
ship Shikishima (the accent is on the second syllable) 
18 said to be the heaviest vessel ever launched from a 
slip; but this we think is a mistake, for, if we are 
not mistaken, the launching weight of either the 
Campania or Lucania, if not of each, was over 9000 
tons, whilst the official figure given for the Shikishima 
18 8250 tons, of which 7,000 tons was made up by 
the weight of the hull, and the remainder consisting of 
the launching cradles. The belt armour was not in 


place, but we understand some of the Belleville boilers 
were in position. The following are the leading 
dimensions of this magnificent vessel : 


Length over all... cae ag re 438 ft. 
Length between perpendiculars... 400 ,, 
Breadth, extreme ie a .. 75 ft.6 in, 
Depth, top of keel to upper deck ... 45,, 23,, 
Draught of water, mean _... A va ats 
Displacement at that draught 14850 tons 


In general constructive details the Shikishima 
follows the usual methods employed for ships of this 
class in the British Navy. She is built on the usual 
bracket-frame system with wing passages on each side 
to be used for holding coal. She oe a double bottom 
amidships with watertight flats at the ends of the 
vessel, thus having practically a double bottom from 
end to end, as is universal with ships of this class in our 
own Navy. 

The armour is of Harveyised nickel-steel. The 
side protection consists of a belt which extends from 
stem to stern. As stated, none of this was in place 
at the time of the launch, except the extreme after- 

lates. The belt is 8 ft. 2in. in maximum depth. 

t is 9in. thick amidships, and tapers to 4 in. 
thick at the ends. It has a vertical extension of 
5 ft. 6 in. below the water-line and 2 ft. 8 in. 
above at the designed load draught. Above this 
belt, and carried to the height of the upper deck, 
there is side armour 6 in. thick for a length of 250 ft., 
thus extending longitudinally over the space between 
the two barbettes. Between the main and upper decks 
there are 12-in. screen bulkheads which join the bar- 
bettes to the side armour. The armoured deck is 
arranged according to the modern principle, as in the 
ships of the Magnificent class, its sides being joined to 
the lower edges of the belt. It has sufficient curve 
to rise 2 ft. 8 in. above the water-line amidships. 
From stem to stern it is 24 in. thick, but an extra 
plate of 14 in. thick is worked on the slope of this 
deck within the citadel, so that in this part the total 
thickness of the deck is 4 in. The main deck is 1 in. 
thick within the citadel, thus adding to the protective 
features. The two barbettes are circular in plan, are 
placed with their diameters coincident with the fore 
and aft centre line. The armour on them has a maxi- 
mum thickness of 14 in., and runs to a height of 4 ft. 
above the upper deck. There are eight watertight 
casemates on the main deck and six on the upper deck, 
all of 6 in. armour on the outside, and having armour- 
plating at the back to protect the guns’ crews from 
explosive shells. An illustration showing the general 
arrangement of armour was given on page 431 of our 
sixty-third volume. At that time, however, the ship 
was unnamed. 

The armament consists of four 12-in. breechloading 
guns of 40 calibres, two being in each barbette, and 
fourteen 6-in. quick-firing guns mounted in the case- 
mates referred to. There are also twenty 12-pounder 
guns, eight 47-millimetre 3-pounder quick-firing guns, 
and four 47-millimetre 24-pounder quick-firing guns. 
There are four submerged discharges for 18-in. tor- 

edoes, and one in the stem above the water-line. For 
tends against torpedoes the usual net arrangement 

is provided in the design. 
ov Sn is, = course es the —_ _ of 

ropelling engines being supplied by Messrs. Hum 8, 
Tocniak eat Co They = of the usual a ton 
of battleship engines made by this firm, being of the 
three-stage compound type with cylinders 34 in., 
53 in., and 84 in. in diameter, with a stroke of 48 in. 
There are two main condensers, having a cooling sur- 
face of 15,500 square feet. There will be 25 Belleville 
boilers, having a total collective heating surface of 
40,000 square feet. The designed power is 14,500 in- 
dicated horse-power, and the contract speed is 18 knots. 

The Shikishima is to be fitted as a flagship, accommo- 
dation being provided for an admiral and 38 officers. 
The admiral’s saloon is right in the stern, his saloon 
opening out on to the stern gallery. Next to the 
sami quarters are the ward-room and dining- 
rooms, and beyond again are the officers’ cabins. The 
Japanese officers, who have seen something themselves 
of the effect of shell fire on wooden fittings, have wisely 
made a point of having as little wood as possible. The 
cabins are divided by galvanised corrugated steel, and, 
in fact, metal is substituted for wood in all positions 
where it is admissible. The crew are berthed forward 
and there is mess accommodation for the entire ship’ 


company at one sitting. The total complement will be | P 


741, all told. 

An excellent portrait of the vessel, as she will be 
when completed, was presented to the guests of the 
company after the launch. From this it may be seen 
that the Shikishima will be a handsome vessel, bearing 
a strong likeness to our own recently designed battle- 
ships. She has three funnels and two military masts, 
each with fighting tops and search-light _— orms at 
the masthead. The barbette guns have the now usual 
shields. Steel derricks are fitted for handling the 
larger boats. There will be two 56-ft. vedette boats 


of the same type as those of the British Navy. There 
will also be a 42-ft. steam launch, a 30-ft. steam pin- 





nace, two 30-ft. cutters, and a 32-ft pinnace, three 





gigs respectively 32 ft., 30 ft., and 27 ft., and 27-ft. 
ifeboat, and a dinghy. There will be 12 boats alto- 
gether, and in addition a Balsa life-raft. The vidette 
boats are fitted with the Thames Iron Works own 
type of water-tube boiler. They will each carry two 
fish torpedoes in the usual dropping gear, besides 
which there will be a 24-pounder Hotchkiss gun in the 
bow. A gun of the same nature is carried in the 
steam launch, the 32-ft. pinnace and each of the 30-ft. 
cutters respectively. There are four improved Ingle- 
field anchors, each weighing about 6 tons, besides 
which there are small anchors of the usual Admi- 
ralty pattern. The cables are 24 in. The steam 
capstans and other cable gear have been supplied 
by Messrs. Harfield and Co. The electric lightin 

will be carried out by the Electrical Department o 

the Thames Iron Works. The installation consists of 
six electric search lights, fitted with projectors 24 in. 
in diameter and Mangin mirrors. There are four 
steam-driven dynamos, three of 400 amperes and 80 
volts, and one of 200 amperes and 80 volts. The 
steam-steering engines are in duplicate; Cameron 
steering gear is used. The engines are placed in a 
watertight compartment, and the ship can be steered 
from either the flying bridge, the forward conning 
tower, the after towers, the under-deck station for- 
ward, or the steering compartments. The distilling 
machinery will produce 150 gallons of fresh water per 
hour. 

It will be seen that the Shikishima, when com- 

leted, will be a noble addition to the Imperial 
Japasiee Navy. In many respects she resembles 
closely our own Majestics and Magnificents, being 
even, as a ship, a trifle bigger than these enormous 
vessels, although displacing a little less in full sea- 

oing trim, owing to a smaller coal capacity. The 
ritish ships have a fuel capacity of 900 tons, as 
against 700 tons for the Shikishima. If 50 tons were 
added to the latter, it would make the displacements 
equal, for the total weights are 14,900 tons for our own 
pe, ba erat and 14,850 tons for the Japanese vessel. 
comparing the designs of the Majestic and the 
Shikishima, the most striking feature is undoubtedly 
the difference in the disposition of side-armour; for 
while in the British ship it ends at a point where the 
armoured bulkheads are met, in the Japanese vessel 
the belt is carried right to the stem and stern-pieces. 
It will, of course, be remembered that the Majestic 
design was got out long before that of the other 
vessel; and, indeed, it may be said that the 
Japanese naval officers—and the Japanese are truly 
the politest and best-mannered people in the world 
—have Fg our own Admiralty officials the compli- 
ment of following British designs pretty closely. 
That is a fact that they themselves are always 
the first to acknowledge. But although the fol- 
lowing has been close, it has not by any means 
been flind imitation. Captain Miyabara, and those 
who worked with him in this country on the Japanese 
Naval Commission, have now left England to take u 
other duties in Japan. We may, therefore, say with 
the greater freedom, that not even British naval 
officers with a life-long experience of all that pertains 
to fighting ships, and brought up with the great 
traditions our own Navy affords, could have worked 
better and more successfully at mastering all the 
details which they had to supervise, or shown a 
greater determination to understand ‘the true in- 
wardness” of each feature and improve upon it, if 
improvement were possible. It needs a very short 
experience of Japanese methods and ways of thought 
to understand why the smaller vege’ 4 had such an 
oer victory in the late war in the Far East. 
he armaments in the Majestic and Shikishima are 
not greatly different, the chief difference being that 
the latter has two more 6-in. guns. The contract 
speed for our ships was half a knot less. The legend 
power of the Majestic class was 12,000 or 2500 indi- 
cated horse-power less than the Japanese ship, the 
latter having Belleville boilers as against the return- 
tube boilers of our own vessels. Such comparisons 
as these, however, lead to very little, for it is use- 
less to attempt to appraise the value of a fighting 
ship—one of the most difficult tasks at the best— 
unless one has full knowledge of ail the elements of 
danger and equipment. 

The launch on Tuesday last, as we have said, was 
in every way successful. The chairman of the com- 
any had determined, in memory of the terrible 
disaster that attended the launch of the Albion, to 
have as few strangers as possible in the yard, 
and there was, therefore, nothing in the sha 
of a great public function, with attendant crowds, 
that has generally characterised the big launches 
at Blackwall. r. Arnold Hills, on a special 
steamer, met the few invited guests at Westminster 
Bridge Pier, the start being made down river at one 
o’clock. The naming ceremony was performed by 
Mrs. Kato, and the ship slid promptly into the water. 





Rattways AT Rio DE JANEIRO.—A new central railway 
station at Rio de Janeiro will cover eight platforms and 
ten lines of rails, 
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THE LATE MR. JAMES MUIRHEAD, 
CART FORGE, GLASGOW. 

WE et to record the death on October 29, of Mr. 
James Muirhead, of Cart Forge, Crossingloof, Glasgow, 
at the advanced age of upwards of 91 years. During his 
very long life Mr. Muirhead had excellent health, but in 
the spring of the present year he received a chill which 
caused him to be laid up for a few weeks; notwithstanding 
this he was at his business in the forge so recently as the 
Wednesday preceding hisdeath. He felt weak, however, in 
the afternoon, and went to bed, from which he never rose 

ain. Born in May, 1807, in the Skin Mill Yard, Pollok- 
shaws, quite adjacent to Glasgow, where the Muirheads 
had for three generations carried on the business of 
tanners and skinners, a business which is still carried on 
by a branch of the family at Bridge of Weir, in Renfrew- 
shire, on the side of the Greenock branch of the Glasgow 
and South-Western Railway, James Muirhead was the 
fourth of eleven sons in the family, all of whom are now 
dead. One of his brothers was Dr. Henry Muirhead, 
LL.D., who, within the past dozen years or so, served a 

riod of three years as President of the Philosophical 
Society of Glasgow. 

Mr. Muirhead did not follow the family business, but 
instead he went into the iron trade, serving an appren- 
ticeship as a blacksmith with Mr. Cunningham, at Cow- 
glan, close by Pollokshaws. He was very desirous to 

earn how smithwork and forging were done elsewhere, 
and shortly after completing his apprenticeship he _re- 
solved to take a tour in England, enor with Ince 
Forge, Wigan. At that time there was no direct way to 
Wigan, and recourse was usually had to the Clyde and 
Liverpool steamer, but at the time when he was ready to 
depart there was some hitch in the steamboat connections, 
and he took steamer to Belfast, from which he made his 
way to Liverpool, for Wigan vid Warrenpoint. The 
manager of Ince Forge fell in with Mr. Muirhead’s 
wishes, and gave him every facility for seeing how they 
did their work. He subsegently did as many other 
notable Scotsmen did—he travelled to Birmingham and 
London and other places, keenly observing how smith- 
work and forging were done. After returning home he 
set about making arrangements to establish a small forge 
in Pollockshaws, which he called Cart Forge, aoing 
erected on the banks of the Cart, which flows throug 
the town. It was in 1830 that he commenced busi- 
ness on his own account, and it largely consisted of 
axles for railway wagons, which he made by a new 
method. The making of wagon axles became a very great 
success at the Cart Forge, which began somewhere between 
1830 and 1835, tilt hammers being used as the striking 
power ; and it continued until steel came into use as the 
material of construction, or till the wagon builders made 
their own axles. The young blacksmith was so successful 
at his small forge at Pollokshaws that he was induced to 
transfer it to Crossingloof, nearer Glasgow, in the year 
1848. The tilt hammers were continued there till within 
the last 40 years, when Condie hammers were substituted 
for them. Mr. Muirhead was, through his wagon axles, 
brought into association with very many of the early rail- 
way men. He always took delight in the manufacture of 
some speciality of forging, and in that way he went into 
the production of ship knees, of which he made immense 
quantities for Messrs. Stephens, shipbuilders of Dundee 
and Glasgow. His business connectioas with Messrs. 
Stephens extended over 20 years or so. He also manu- 
factured forgings for the sugar-mill managers. 

The advent of Bessemer steel completely revolutionised 
the iron trade, but Mr. Muirhead was ever ready to alter 


his ways and adapt himself to the altered circumstances |_ 


of the case. He always had the idea of getting into the 
production of specialities, though he was never able to 
make money; at all events, he said so. Almost during 
the whole of his business career he did small forgings for 
marine engineers, but never above 4 or 5 tons in weight. 
For a time, also, he got into the business of making ships’ 
anchors. Mr. Muirhead went on the principle that hard 
work will not kill a man, and he ac on this principle. 
He was exceedingly clever in extemporising new methods 
of doing work, and in devising new tools for carrying out 
his new methods. 

In conjunction with his son, Mr. Andrew: Muirhead, 
he started in his old age—much beyond the Scriptural 
three-score years and ten—to make a new speciality, 
a railway chair of rolled steel rather than of cast iron, 
and at the same price. That new departure was 
taken by the firm about four years ago, and the improve- 
ments home continued down to the present year, and 
have been patented. Into this business Mr. Muirhead 
entered with great zest, and even so recently as July, 
1896, he travelled unaccompanied to Liverpool to the 
works of the Mersey Forge, with the view of bidding for 
them when put up for sale ; and when 90 years of age— 
on his birthday—he travelled, in the same way, to and 
from Edinburgh, in the pursuit of his business. 








THE AMERICAN Society OF Crvi, ENGINEERS: ERRATUM. 
—In the article bearing this title, on page 379 of our issue 
of September 23 last, at the bottom of the first column 
for ‘‘ Troy School (Pennsylvania Polytechnic Institute),” 
read ‘‘ Rensselaer Polytechnic Institute.” 





Great YARMOUTH TRAMWAYs.—The Great Yarmouth 
Town Council approved on Monday a proposed scheme 
for the establishment of a reduced system of electric tram- 
ways. The cost of the contemplated lines, including 
construction, rolling stock, and equipment, is estimated at 
40,0002, 





Russtan TRon-Makinc.—The quantity of iron made in 
Russia in 1896 was as follows: Oural district, 269,000 
tins ; centre district, 68,000 tons; Poland, 66,000 tons; 








DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


Avuecust. SEPTEMBER. OcTOBER. 














14672) 

Nore.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1l. inall other cases. The price of quicksilver 1s 
per bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal prices are per ton. 
Heavy steel rails are to Middlesbrough quotations. 








the south, 39,000 tons; Finland, 11,000 tons; the north, ; between Chapeltown and Barnsley. The present exten- 
38,000 tons; and Siberia, 5000 tons ; total, 496,000 tons. | sion, which is in connection with a new route to f 
In 1880, the corresponding production was: Oural dis- | ford, branches off the Chapeltown line, 14 miles south S 
trict, 178,000 tons ; centre district, 38,000 tons; Poland, | Barnsley, and crosses the Great Central Railway on as 
22,000 tons ; the south, 14,000 tons; Finland, 15,000 tons; | west side of Stairfoot Station,. thence passing through the 
the north, 22,000 tons; and Siberia, 4000 tons; total, | Dearne Valley. Shortly after leaving the Chapeltown 
293,000 tons. line, a canal has to be crossed, and a little later there 18 & 
skew viaduct 323 yards in length, with 12 arches, cross! 

Miptanpd Raiway.—An extension of the Midland|the Great Central Railway, and the Doncaster am 
Railway from Cudworth to Stairfoot is making good pro- | Wombwell roads. After passing through a — 

ress. The contractors are Messrs. Walter Scott and | 209 yards long, the line crosses the Dearne and a stre 
&o., of Newcastle-on-Tyne, who carried out the new line ' of marshy land, and then ends at Cudworth. 
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MICROMETER MEASURING 


CONSTRUCTED BY THE 


WE illustrate on this page a very beautiful micro- 
meter measuring machine designed and made by the 
Pratt and Whitney Company, of Hartford, Connecti- 
cut, U.S.A. Sir Joseph Whitworth was indisputably 
the pioneer in the introduction of accurate gauges and 
standards into workshop practice; nevertheless, it 
was soon discovered that much of the work emanat- 
ing from his shops was far less accurate than it 
was supposed to be, and his mantle seems to 
have fallen on the shoulders of certain firms 
in New England, amongst whom a pre-eminent 
position has been secured by Messrs. Pratt and 
Whitney. Some years ago this firm undertook to 
procure for their own use very accurate copies of 
the Imperial yard and of the metre, the work of com- 
arison being entrusted to Professor William A. 

ogers, of Cambridge, Massachusetts. These copies 
are used as standards in the preparation of the micro- 
meter measuring machines and gauges made by the 
company. The machine we ienaete is intended 
for measurements up to 12in. in length, and con- 
sists essentially of a very accurately finished bed 
carrying two headstocks, one fixed and one movable, 
supporting stops between which the piece to be 
measured is placed. Both stops are of hardened steel, 
and are capable of being moved longitudinally parallel 
tothe V’s of the bed. The ends of Both are, of course, 
planes truly perpendicular to the length of the V’s. 
The stop carried by the movable headstock is adjust- 
able by a micrometer screw, having 50 threads per 
inch, and the index drum being divided into 400 
parts, it will be seen that one division of the drum 
corresponds to a longitudinal traverse of the stop 
equal to 55 900 2 Equality of pressure in making 
observations is obtained by a modification of Whit- 
worth’s gravity feeling piece, which is best shown 
in Fig. 2, which is an enlarged view of the fixed 
headstock. The stop carried by this is, as already 
stated, capable of a longitudinal motion, sliding in 
sleeves of hardened staal, A spring, concealed . a 
cover, presses this stop forward, and thus serves to 
grip between two jaws a small plug of hardened 
steel as shown. In using the machine this plug 
18 turned into a horizontal position, in which it 
18 maintained by the grip due to the action of the 
Spring. On then advancing, the micrometer screw 
carried by the other headstock, the pressure trans- 
mitted through the specimen measured forces back a 
Spring, releasing the grip of the jaws on the gravity 
Piece, which falls round into the vertical position, in 
Which it is shown in the figure. The delicacy of the 
indicator is such, that the machine being suitably ad- 
justed, a touch of the hand in the centres is sufficient 
to cause the plug to drop, owing to the rise of 
temperature thereby occasioned. All measurements 


MACHINE. 


PRATT AND WHITNEY COMPANY, HARTFORD, CONNECTICUT, U.S.A. 
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Fic. 2. 


made by the machine are referred to a line measure 
scale fixed alongside the bed of the machine, and compris- 
ing of 13 plugs of hardened steel fixed at 1-in. centres. 
Across the centres of these blocks are engraved lines, 
which are thus exactly 1 in. apart. In making a 
measurement the micrometer drum is put to zero, 
and the movable headstock moved up until the two 
stops come in contact, releasing the gravity piece. 
The micrometer spider lines of the microscope shown 
are then brought into coincidence with the line en- 
raved on the first plug of the scale. This done, the 
eadstock is moved back until the stops are far enough 
apart to admit the specimen to be measured. The 
headstock is then clamped and traversed by a fine ad- 
justment until the spider line of the microscope is 
again in coincidence with one of the lines of the 
standard scale. After this the specimen to 
measured is placed between the stops and the micro- 
meter screw adjusted until the gravity piece is again 
released. The micrometer and the other scales are 
then read, giving the length of the specimen correctly 


ae : : ra 
to 50,000 1 The machine will be exhibited at the 


forthcoming Stanley Show by Messrs. Buck and Hick- 
man, of 281, Whitechapél-road, E., who are the English 
agents for the makers. 








Urvucuay.—The population of Uruguay at the com- 
mencement of 1 was 614,000. e corresponding 
population at the close of 1897 was 840,000, showing an 
increase of 226,000 in ten years. Of this increase 70,622 





was due to immigration. 


DRAKE’S PROPELLER. 


WE annex an illustration of a screw propeller, 
the invention of Messrs. L. H. Drake and Son, 
of 157, Fenchurch-street. A is the boss and B 
the shaft, the blades C and C! being shown in full 
and dotted lines. The blades are arranged in two 
pairs, one pair pointing aft in a usual manner, whilst 
the other pair incline forward. The object of the 
design, as described by the inventor, is for ‘‘ the blades 

















(4642) 


to obtain a proper grip of the water, as each has 
a solid body of water in front of it,” The same action 
takes place on the reverse motion, It is claimed that 
the advantages of a two-bladed propeller are thus 
obtained, accompanied by the steadiness resulting 
from the use of a larger number of blades. The 
principle can also be applied to a three-bladed pro- 





peller. 
This screw has been tested on a small steamer and 
also on a sea-going steamship, with results that are said. 
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to be highly satisfactory. The following particulars 
have been supplied to us by the inventors. The tu 
Useful, built and engined by Messrs. John Stewart an 
Son, had one of these propellers 4 ft. 6 in. in diameter 
and 4 ft. 6 in. pitch, the pitch being the same as that 
of other ordinary propellers fitted to the boat. With 
the Drake propeller an increase of speed of § knot was 
obtained with fewer revolutions, and without an in- 
crease of steam pressure, whilst the vibration, which 
had been excessive with other propellers, completely 
disappeared. The facility in going astern was found 
to be much increased. The s.s. Sea Belle had origi- 
nally an ordinary propeller 11 ft. 6 in. in diameter 
and 16 ft. 6 in. pitch, the blade area being 40 square 
feet. The vessel is 200 ft. 6 in. long, 29 ft. 2 in. wide, 
and 12 ft. 9 in. deep, her tonnage being 800. With 
94 revolutions per, minute and{160 lb. steam pressure, 
her speed was 14 statute miles per hour. A Drake 
propeller 10 ft. 8 in. in diameter, 16 ft. 6 in. pitch, 
and with 40 square feet of surface was substituted. 
The weight of the new propeller was 5 cwt. less 
than the original screw. ith steam at 110 lb. to 
140 lb. pressure the Drake propeller made 86 revolu- 
tions per minute, and a speed of 15 miles per hour was 
reached. As will be seen, the trial data supplied are 
quite incomplete, but if all other factors remained 
constant, the increase of a mile per hour obtained by 
substituting the Drake propeller for a good ordinary 
screw is certainly a remarkable result. 








INDUSTRIAL NOTES. 

Tuer Federation of Engineering and Shipbuildin 
Associations is dead. It was dissolved by forma 
resolution last week—on Thursday, October 27—at a 
meeting held in Manchester. But we may say of it, 
as is said of monarchs, ‘‘ The king is dead, God save 
the king.” The dissolution was a formal matter, for 
the Associations reformed themselves into a new bod 
under the same name and title as before. The Fede- 
ration of Engineering and Shipbuilding Associations 
was formed some two years ago, and was never 
intended, we are assured, to be a permanent institu- 
tion. It originated in the peculiar conditions then 
existing in the engineering trades mainly over the 
machine question, and subsequently for the purpose 
of resisting the demand by the joint committee of the 
engineering and allied trades for an eight-hours day in 
the London district. Circumstances seem to have 
arisen in connection with that dispute, and with the 
settlement and subsequent carrying out of the terms 
agreed to, which have convinced the employers that 
a permanent Association is not only desirable but 
essential for the protection of their joint interest. 
The new organisation is on a wider basis, and new 
rules have been framed, or are being framed, to meet 
newer emergencies. The executive will consist of the 
same or similar persons ; the two secretaries—Messrs. 
Biggart and Robertson—were re-appointed; and Sir 
Andrew Noble was elected president of the Association. 
The dissolution of the old body shows that at first it 
was not intended to be of a permanent character ; the 
action of the trade unions in pushing forward a 
national federation has doubtless prompted the step 
taken. It is the employers’ answer, in so far as these 
industries are concerned, to the Trades Congress re- 
cently held at Bristol. Combination and confedera- 
tion are bound to meet face to face. But it may not 
be for the purposes of aggressive warfare. If both 
wena? organise for defensive purposes, good may result 
rom it; if for aggressive purposes, some bad times 
may be in store for us. 





The Ironworkers’ journal for November reports that 
at the last meeting of the Midland Iron and Steel 
Wages Board the accountants’ certificate stated that 
the selling price of iron was 6/. ls. 10.3d. per ton, 
and the Board resolved that the wages for the current 
two months remain the same as before. It was 
further resolved that the question of a revision of the 
sliding scale be deferred. The question of sheet 
millmen’s wages was again before the Board, and it 
was resolved that the sheetmakers of South Stafford- 
shire and Shropshire be called upon to formulate and 
present to the Standing Committee the amendments 
they consider necessary in the sheet wages schedule 
to preserve the sheet trade, and especially the iron- 
sheet trade in the Midland district. When this is 
done the Standing Committee will meet to consider 
the matter and endeavour to come to some practical 
agreement. A further resolution was carried to the 
effect that the Standing Committee should meet 


furnace and rollmen at the same mill claimed to be 
paid time and a half for Saturday afternoons after 
2p.m. After a prolonged discussion on the subject, 
the usages in the district, and Sir David Dale’s award 
of March 15, 1895, being considered, the men agreed 
to withdraw the claim. Some other matters relating 
to the same mill were deferred. All these discussions 
show the value of conciliation in labour disputes. 





The November report of the Associated Iron- 
moulders of Scotland shows an unusually large 
number of working members, as compared with the 
number unemployed and on the funds. The total 
returned as in work was 6050, idle and on benefit 132. 
But there were 135 others not on benefit, who had 
been partially unemployed during the month, and 311 
were on superannuation benefit. The votes for the 
investment of a further sum of 8000/. as a permanent 
fund were carried by an overwhelming majority. The 
total membership is now 7132, and the number is 
slowly but steadily increasing. The question of a 
national federation of trades is put before the members 
for their vote thereon, the question being put as to 
whether the members are in favour of being repre- 
sented at the Manchester Congress or not. If the 
answer be in the affirmative, the two delegates present 
at the Bristol Congress will attend, as the council 
regard the coming Congress as but an adjournment of 
the one held in Bristol. It is questionable whether 
the other unions will so regard it, as it is specially 
called for a specific purpose. Still the presence of the 
same delegates will be an advantage, as they heard 
the discussion on the matter and the conversations of 
the delegates outside the Congress-room. The Iron- 
moulders’ Union is just now in the throes of a crisis 
over the revision of the rules. Several members of the 
revision committee refused to allow the registration of 
the copy of rules sent to the registrar. Those 


Y | members present a report on the subject and quote 


rules to which they object. The dissentient members 
point out that the circumstances are altered, and 
that rules are needed to accord with changed circum- 
stances. The differences are calmly and clearly stated, 
and doubtless a way will be found out of the difficulty. 
At present the rules remain uncertified, but the old 
rules meanwhile remain intact. The objections in- 
clude amendments as to the executive, duties of secre- 
tary and treasurer, payment of dues, combined action, 
and other matters. 





The report of the National Union of Boot and Shoe 
Operatives states that the change in the weather has 
already begun to affect the trade, and that the foot- 
ear suitable for the long spell of dry weather is no 
onger sufficient for the damp and cooler weather that 
has set in. The stagnation in those branches of trade 
was partly due to the hot dry summer. A number of 
firms have booked substantial orders during the last 
week or so, and have been putting up notices for full 
time to be worked where for months only partial, and 
in many cases, half time only could be putin. The 
trade has not been free from disputes, several having 
occurred in the month, but none of them involved any 
serious expenditure of money, and most of them were 
settled without the intervention of the executive of 
the union. At one place, in the Stafford district, a 
dispute arose as to the use of machinery, the men, 
having consulted the local officials, declined to accept 
the terms offered by the foreman of the firm, where- 
upon three of the men were discharged. The execu- 
tive then sought an interview, which was granted, 
though the firm is not associated with the Conciliation 
Board. After consultation an arrangement was made, 
but the three men were not reinstated. There is a 
long account of a great strike of operatives in America 
against machinery—especially boot-lasting machinery, 
and the men seem to be in a position to dictate terms. 
Several of the employers have agreed to substitute 
hand work for thenew machines. In Leicester a large 
co-operative boot and shoe factory has concluded an 
agreement with the executive of the union as regards 
jiece-work, classification of work, and other matters. 
he agreement entered into is full of details covering 
all the questions about which there is usually some 
dispute unless a binding agreement is made to provide 
for conciliation. Co-operative boot and shoe manu- 
facture is fairly strong in Leicester. 





The annual meeting of the National Union of Women 
Workers was held in Norwich last week. Its plan of 
work is wide and varied, but it avoids some of the 





specially to consider the question, and that the sheet- 
iron makers be requested to state what it is that they 


points of difference in certain of the earlier societies. 
At one time some of the women’s unions, that is to 





really want. The Boerd, as a whole, is evidently 
anxious that the matter shall be settled amicably and 
promptly, as any untoward action might endanger 
the friendly relations of the two parties on the Board. 





At the North of England Board of Conciliation and 
Arbitration some matters relating to the Consett 
Works were considered. The claim of the tongsmen 


say, of the foremost leaders, set themselves to undo 
the factory legislation of the past, as tending to 
cripple women’s work. Now they rather seek to 
foster and extend such legislation, provided that it 
does not hinder women from earning their own livin 
in the trades affected. But the Legislation Com- 
mittee watch all Bills affecting women and girls to see 
if they interfere unnecessarily. The union is endeavour- 





at the furnaces in the angle cogging mill for help, or 


ing tocarry out Sic Walter Besant’s idea of a bureau of 


watchful over matters relating to wage-earning chil- 
dren. It deals also with a variety of other su jects, 
social, industrial, and educational, and committees are 
at work getting information as to work and workers 
in India and the Colonies. One subject—that of 
rescue work—the meeting seems to have dealt with 
rationally ; it set itself against young women takin 

rt in ‘‘rescue work.” Whatever complaints may 

made as to the treatment of women and girls by 
legislation initiated by men—and all such legislation 
was so initiated—the Acts were not intended to pre- 
vent females working, except in certain cases where 
the work was hazardous to life, injurious to health, or 
utterly bad as to morals. The exclusion of females 
from mines, the prohibition of night-work, or its regu. 
lation where ereuibition was not then possible, were 
all in favour of women. That the men, in some cases, 
opposed women’s labour is true, but the motive was 
not bad in any case. Now, however, there is a toler. 
ably fair field, and the ladies engaged in the new move. 
ments will do well to consult the best labour leaders 
as to what should be done. 





The engineering and allied trades throughout 
Lancashire continue to be ina prosperous condition 
generally. In practically all the principal branches 
activity is eng f maintained, the several establish- 
ments not only having a sufficiency of orders to carry 
them well into next year, but in most departments 
new work is coming forward more than sufficient to 
replace that running out. In one or two sections of 
the textile-making machinery work is not coming 
forward readily, and some of the ordinary run of ma- 
chine-making shops have slackened down. High-class 
machine toolmakers are exceedingly busy in all cases; 
locomotive and stationary engine Bk are full of 
work ; boilermakers are busier than they have been for 
a long time past; ironfounders are fully employed; 
and there is an exceptionally heavy demand in all 
kinds of electrical machinery, owing to the rapid de- 
velopment of electrical appliances both for lighting 
= and motive power of varying application. 

he present position and prospects seem to indicate a 
spell of prosperity, far into, if not covering, the whole 
of next year, unless a national calamity should arise 
tomar the outlook. There are no serious labour dis- 
putes in any of these branches of trade, nor are there 
indications of serious friction. Some questions, such 
as overtime especially, are in abeyance. The iron and 
steel trades are active and strong, the tone in all cases 
buoyant. As arule, pricesshow an upward tendency 
—even some variations in warrants did not in the least 
affect the market. Local makers, both of crude and 
finished iron, are so well sold ahead that they are out 
of all competition. In the steel trade there has been a 
further hardening of prices. All round the tone is 
good and the prospects are most encouraging. 





In the Wolverhampton district the demand for 
finished iron has settled down to some extent, but the 
recently advanced prices have been well maintained. 
It is reported that some of the larger shipping agencies 
have managed to get some contracts placed at a slight 
reduction on the new lists for large quantities, but asa 
rule makers stand by the full rates. The merchants 
and exporters who had been holding back in the hopes 
of easier terms are now anxiously seeking to place 
their orders on ironmasters’ books at present rates. 
The advance of marked bars to 8/. per ton has caused 
a general rise all round, and at the same time has 
quickened business transactions. Marked bar makers 
report a large accession of new business, and heavy 
lots of unmarked, medium, and third-quality iron have 
been, and are being, bargained for. All the common 
sheet mills are running full time, some heavy contracts 
having been booked just prior to the declaration of 
higher rates. Galvanisers are in receipt of some heavy 
lines from abroad, and consequently the black-sheet 
makers will share in the better prices now obtainable. 
Makers of “‘ doubles ” have been in # position to refuse 
orders at quoted prices, and can demand 2s. 6d. per 
ton extra for prompt delivery. The steel trade is 
very active all round ; there is a brisk demand, and 
the advanced rates are easily obtainable. Pig iron 18 
in great demand, the supply not being equal to 
requirements. This is dopey the case as regards 
forge qualities, the demand for which is greatly In 
excess of the output. Unless additional furnaces are 
ne in blast, both forge and foundry iron will be ata 

igher premium to the end of the year. The engineer- 
ing and allied trades continue busy, and also, for the 
most part, all branches, both light and heavy, of the 
hardware trades. Where there are so many more OF 
less small industries, some are sure to be busier than 
others, but in few is there any slackening down of 
serious moment. There are no labour disputes of any 
consequence ; the friction in the sheet trade is not 
acute, and it is to be hoped that an amicable solution 


8} will be found, especially as there is some improve 


ment in that industry. 








an increase of wages, was reported to be settled. The! labour for persons seeking employment. It is also 





In the Birmingham district the —- condition 
of the iron trade is well maintained all round, There 





ee a a ee ee ie 


[— he a ee ee 


oO 


Soa,2g2domt? own 2 = > 











Nov. 4, I 808. ] 





ENGINEERING. 


597 














is an increasing complaint as to the scarcity of pig iron, 
and smelters are, it is affirmed, quoting prices which 
are altogether prohibitive. Of course, many users have 
covered their requirements, but those who held back 
from whatever reason, are placed in a difficulty. Even 
consumers having contracts running are short of deli- 
veries. Outside brands are quite high in all cases. 
There is also an active demand for finished iron of all 
qualities. Hoop, thin strip, and gas strip are also in 
demand. Thin strip steel is also in active request, 
and galvanised sheets have a readier sale. Altogether 
the iron and steel industries, both as regards crude and 
finished material, are in an encouraging position. The 
engineering and allied trades are all fairly well em- 
ployed, though some of the union branch secretaries 
mark their returns as moderate only. The other 
iron, steel, and metal-using industries are mostly well 
employed, though some are not so well engaged as 
others. The chief exception is in some sections of the 
cycle trade, which has not yet recovered from the de- 
pression. 





The engineers in the Sheffield district have made a 
demand for an increase in wages of 2s. per week—from 
36s. to 38s. per week, and a reduction of working 
hours from 54 to 53 per week. At a meeting on 
Friday last, October 28, the employers decided to offer 
an advance of ls. per week, but declined to consider the 
proposal to reduce the working hours. In some districts 
now the working hours are 53 per week, but the move- 
ment for the general reduction to that point was 
interrupted by circumstances, and has not, prior to 
the present demand, been revived. What the result of 
the strained attitude will be is not yet known, but the 
men declare that they are determined to insist upon 
the full terms of their demand. However, the West- 
minster Palace Hotel agreement will doubtless be ap- 
pealed to, and then the question will not remain 
wholly in the hands of the local men, but will have to 
be dealt with by the executive in London. 


Messrs. Longmans and Co. have inadvertently been 
drawn into a libel case. In Count Soderini’s 
“Socialism and Catholicism,” Mr. Henry Broadhurst, 
M.P., is accused of being associated with the Sheffield 
outrages in 1865. The mistake was, perhaps, excus- 
able for a foreign count, but the error ought to have 
been ieavrecak by the reader in so eminent a firm as 
Messrs. Longmans and Co. Mr. Broadhurst did not 
come into the labour movement until years after the 
inquiry by the Royal Commission. It was Mr. W. 
Broadhead who was rendered notorious in that con- 
nection. However, the firm have agreed to terms, 
and the libel suit is ended, Mr. Broadhurst being un- 
hurt by the accusation, thqugh the mistake may again 
crop up. 





Two cases have been tried under the Compensation 
Act, neither of which will add to its popularity. One 
was at the Manchester County Court, where it was 
sought to recover compensation by the widow for the 
loss of her husband. The firm pleaded that the man 
had gone to the basement to fetch two jugs of tea, it 
being the meal-hour, and was not following his 
employment. The verdict was in favour of the firm. 
The other case was more curious ; it turned upon the 
construction of the words, ‘‘on, or in, or about the 
wharf, quay, or warehouse.” The man was a steve- 
dore, working from a barge alongside the steamer 
belonging to the defendants. He was knocked down 
by some bales, and broke his collar-bone. The 
judge— Judge Addison, Q.C., at the Southwark 
County Court—came to the conclusion that the 
plaintiff did not come within the Act, but he suggested 
an appeal. With so many lawyers in the House it is 
very curious how loosely Acts of Parliament are 
drawn. This man was following his employment on 
the off-side of a steamer belonging to his employers. 
Bat he was on a barge, not on the wharf, quay, or in 
a warehouse. As the case is against the man, the 
costs of the appeal, if prosecuted, will have to be borne 
by him, or by his union, if he is in one. The point 
1s @ nice one. 





At a meeting of the Scotch steel trade Arbitration 
Board, held in Glasgow on Friday last, it was agreed 
to advance the men’s wages 5 per cent. on and from 
November 3. The trade is unprecedently busy 
throughout Scotland, and there is a well-grounded 
desire to avert any dispute leading to a stoppage of 
work at the present time. 





The Oldham Gas Company have decided to advance 
the Wages of the gasworkers 2s. 7d. per week, and 
the West Ham Gas Company have conceded 5d. per 
day to the gasworkers in their employ. These conces- 
sions have been without any strike. 





a The Durham coalowners met in that city on Satur- 
Cay last, and agreed to advance the ‘a of the men 
per cent. for the ensuing fortnight. This temporary 


weather, as some of the ports to which the coal is 
exported may be closed by frost at any moment nearly. 
he pony drivers at the Wheldale Colliery, Castle- 
ford, are still out on strike, and the pit remains idle 
with its 1500 workers. It seems a pity that in re- 
arranging terms and conditions any section should 
be excluded, for it is possible that one section, in some 
instances however small, may render the working of 
all the rest impossible. 
The South Wales miners have resolved that the 
Sliding Scale Committee shall be elected by the 
General Council of the new association, and that the 
question of ‘‘ Mabon’s Day” shall be put to the vote 
throughout the district. It is unwise to speculate as 
to the result of the voting—prudent counsels may 
prevail. 








THE PHYSICAL SOCIETY. 
At the meeting of the Physical Society, held on 
October 28, Mr. Shelford Bidwell, President, in the chair, 
a paper was read by Mr. W. R. Pidgeon on ‘‘ An In- 
fluence Machine.” The machine, which was exhibited, 
consists of a pair of glass discs, rotating in opposite 
directions upon a spindle. They are partially covered on 
one face with narrow radial sectors of tin-foil, each pro- 
vided with a small brass knob. This face of the disc, 
including its sectors, is then coated with insulating wax, 
leaving only the knobs projecting through the wax. 
Two earthing brushes pass through two insulated fixed 
inductors, and support them. The inductors are kept 
charged by exploring points connected to each, and 
placed so as to collect electricity from the revolving 
discs. By means of brushes the sectors on each of the 
discs are successively earthed at the moment they pass 
the fixed inductors, ¢.¢., at the moment that their capacity 
is a maximum ; and they are made to deliver up their 
charge to the main collecting brushes at the moment 
when they are electrically farthest from the inductors, 
i.e., When their capacity isa minimum. Hence, if there 
is no loss of electricity in the process, the potential at 
the collecting brushes is proportionately high. 
sector of a — disc, as it moves away from its 
inductor with rising potential, induces a corresponding 
potential on the sectors opposed to it on the second disc ; 
this action is cumulative. The thick coating of wax 
restricts leakage to the small area of the contact knobs, 
so that surface effects of dirt and moisture are minimised. 
Captain J. H. Thomson, R.A., said that, apart from 
its electrical merits, the machine advantages in 
mechanical construction. He thought there was still 
room for improvement in this respect. The countershaft 
should be 5 me away with, and ball bearings should be 
introduced. The inductor was a distinct improvement: 
he thought the efficiency might be increased by adding 
other inductors. Platinum-iridium was the best material 
for brushes of such machines. 
Professor Ayrton asked what efficiency was obtained 
with modern influence machines, in general. 
Captain Thomson had found that when running a 
machine by a motor, about 80 per cent. of the power was 
wasted in mechanical friction, of the remaining 20 per 
cent. a great deal was lost as electrical leakage. 
Professor 8. P. Thompson thought it had been pointed 
out by Mr. Wimshurst that influence machines did not 
work well unless there were at least two thicknesses of 
glass between the inducing and induced conductors. That 
was why Mr. Wimshurst put his sectors on the outer 
faces of the glass discs. Mr. Pidgeon had departed from 
this. ‘The advantage of the narrow spacing of the sectors 
was not very apparent. 
Mr. Wimshurst (abstract of communication) said that 
waxing the discs reduces ag and increases the output ; 
the wax coating virtually doubles the number of plates. 
Inductors contribute a further increase to the output. In 
1883 Mr. Wimshurst tried thick coatings of shellac, and 
also duplicating the glass, with, in some cases, sectors upon 
the second glass to increase the capacity. The output 
was increased, but the construction lost yoy he 
indifference of Mr. Pidgeon’s machine to dirt and dust 
was a most valuable result. 
Mr. Pidgeon, in reply, showed a set of secondary in- 
ductors, such as Captain Thomson had just proposed. 
They improved the output by about 15 per cent., but 
they were troublesome to keep in order, for they increased 
the tendency to “‘ reverse.” 
Dr. 8. P. Thompson then repeated an experiment dis- 
covered by Professor Righi, on ‘‘.A Magneto-Optic Phe- 
nomenon.” It was originally described in Roma, R. 
Accad. Lincei, Atti. 7, ser. 5, 1898. A substance abso 
tive of light is submitted to a powerful magnetic field 
between the pole-pieces of an electromagnet. The pole- 
ieces are drilled so that a beam of light from an arc 
amc can traverse the pep along the magnetic lines. A 
polarising prism is placed between the arc — and 
the electromagnet. After having d through the 
magnetising apparatus, the beam thus polarised is ex- 
amined by an analyser. The analyser must be turned to 
‘“‘extinction” before the magnetising current is turned 
on. If this is done brightness is restored at the analyser 
as soon as the magnetic field is established. The substance 
absorbing the light in the gap may be nitric oxide fumes 
or an ordinary spirit-lamp ium flame. The second 
effect to be noticed is that when the emergent beam is 
examined, there is a splitting of the lines. Righi ex- 
plains this by supposing that when light of frequency n 
is brought into a magnetic field and passed along the 
lines of the field, it is split up into two sets of circular 
waves, a right-handed and a left-handed set, one of which 
sets is accelerated and the other retarded. There are 


now two frequences, 7}, 7”, one a little higher and the 


Each | §h 


adjusted to extinguish n there is brightness for n, 


Ng. 
Normally, nitric oxide absorbs green, and is observed ; 
but when the magnetic field is set up, blue-green light is 
seen at the analyser, for there are now two different 
kinds of light being absorbed—one of higher and one of 
lower frequency than the normal—and what is observed is 
the complementary spectrum. Again, if a tube of sodium 
is warmed to a point far short of that which would cause 
it to emit visible rays, and the vapour is passed into the 
magnet fp. at the moment when the magnetic field is set 
up, the D line becomes visible in the observing spectro- 
scope, t.¢., the emission spectrum is obtained of a sub- 
stance which is not actually emitting light. 

Mr. Blakesley said that no doubt the analyser was 
used at the position of extinction for convenience merely. 
In other positions the eye would be overwhelmed with 


— 

r. Albert Campbell then read a paper on ‘ The 
Magnetic Fluxes in Meters and other Electrical Instru- 
ments.” He has recently undertaken the measurement of 
the magnetic fluxes and fields in certain instruments, to 
determine the order of magnitude of the flux density. In 
other cases the total flux is measured, and in the tests on 
meters the power lost in the various parts of the instru- 
ments is determined. For the measurement of B, the 
ordinary ballistic-galvanometer method is employed, with 
anexploring coil. But, for alternating fluxes, two special 
methods are adopted, in the first of which the exploring 
coil is in series with a heating coil associated with a 
thermopile, in the second a telephone is connected in 
series with the search-coil, and a potentiometer resistance 
strip. A constant current is sent through the strip from 
the main alternate current circuit supplying the meter or 
other apparatus ; the telephone and search coil, therefore, 
forms a shunt to that circuit at the strip. The search 
coil is put into position in the field to be tested, and the 
strip is then adjusted to give silence in the telephone. All 
these methods are descri in detail in the paper, and 
very important deductions are made, especially as regards 
the influence of the earth’s field on instruments generally 
assumed to be independent of the earth’s H. In a few 
cases, di ms are given of the fluxes in magnets showing 
exactly what proportion of the total flux is effective at 


© gap. 
Dr. g P. Thompson on pete that as the paper was of 
great significance to all who were interested in the desi 
of electric meters, and other measuring instruments in- 
volving a knowledge of magnetic fluxes and their varia- 
tion, an opportunity should be given for a full discussion. 

The President gg votes of thanks, and adjourned 
the discussion of Mr. Campbell’s paper to the next meet- 
ing on November 11. 








EXPRESS LOCOMOTIVES. 


Results of Recent Practical Experience with Express . 
Locomotive Engines.* 


By Mr. Watter M. Smiru, of Gateshead. 


Introduction.—The original object of the experiments 
which form the subject of this ed was to obtain an idea 
of the fitness of five different classes of express passenger 
locomotive engines to perform a given duty. 

Having been requested by Mr. Wilson Worsdell, the 
locomotive superintendent of the North-Eastern Railway, 
to arrange and carry out the necessary tests, the first 
thing the writer had to consider was how the object in 
view could best be attained. It was clear that an oppor- 
tunity was here afforded poh oe gr valuable information 
of a kind hitherto unrecorded, inasmuch as the power 
required under definite conditions of train - resistance, 
8 , &c., was capable of direct comparison with the 
amount of power actually consumed in the different trials 
carried out. Consistency and definiteness in the manner 
of carrying out the experimental tests were obviously of 
primary importance. 

It will be advisable first to describe the general nature 
of the preparations for the trials, and afterwards to give 
details referring to the performances of the several engines 
experimented —_. 
reparatory Work.—The dynamometer used for ascer- 
taining the pull curve of train-resistance was tested on 
the main line. The engines omen are shown in Figs. 

1 to 5. These were thoroughly examined, and the 
diameters of the cylinders and the wheels accurately 
measured. Each engine was indicated, so that any neces- 
sary alteration might be made in the valve motion to 
adjust the distribution of the steam in the cylinders. The - 
tenders were emptied, yaa oJ cleaned out, and then 
weighed. This having been done, they were filled with 
water inch by inch, and the number of gallons of water to 
the inch was registered. One of G. Kent’s water-meters 
was used for this purpose. When filled with water the 
tenders were again weighed, and the number of —_ 
registered by the water-meter was checked by calculation. 
Coul Employed.—The coal used on each occasion was 
‘*Towneley,” from Addison Colliery, near Ryton-on- 
Tyne. The coal taken from the wagons was filled into 
tubs, and weighed by the clerk on the coal stage in the 


resence of an assistant, the weight being checked by the 
fatter. After the required quantity, tons, had been 
put on the tender, and the engine returned to the 


shed, measurements of the heap of coal on the tender 
were made and noted. The heap was again measured 
just before starting from Newcastle to Tweedmouth. 
Other coal of the same quite was used for lighting up 
aid steaming the engine to Newcastle Central Station. 
Average samples of the coal were taken from each of the 
tenders, so that its calorific value might be ascertained. . 
The determinations were made in one of Thompson’s 


* Paper read before the Institution of Mechanical 











Vance is in consequence of the uncertainty of the 


other a little lower than n. But since the analyser is 


Engineers. 
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calorimeters. The coal used on the several occasions was 
very similar in quality, the calorific value varying from 
14.85 Ib. to 15.32 lb. of water evaporated per pound of 
coal from and at 212 deg. Fahr. On arrival at Newcastle 
on the return journey from Tweedmouth, the coal left on 
the tender was formed into a cube, so that it might be 
accurately measured. The measurements were checked 
on the following morning, and then the coal was weighed 
off by the persons who originally weighed it on. 
Particulars of Train.—The train was specially made 
up, and consisted of the same carriages on each occasion. 
It numbered 15 six-wheeled vehicles, weighing as follows : 





; Tons. 

4 Vans és oe sip sat ie 45.800 
Studs... bx BS “A .. 76,125 
2 Composites ae es a 26.150 
“aa ce 27.050 
1 Dynamometer car ; 10.825 
15 Vehicles. Total weight me Se 185.950 


With equipments, 1864 tons. 


Section of Line.—The trials were made on the main 
line between Newcastle and Tweedmouth. On the out- 
ward journey the start was made from a platform in the 
Central Station, Newcastle, and the engine was stopped 
opposite the mile-post, 654 miles from Newcastle, just 
outside Tweedmouth Station. The return journey was 
made between the same points. The train on each occa- 





sion was run as a special, its time and weight being 


TABLE III.—Dimensions AND PERFORMANCE OF FIvE Express LOCOMOTIVES. 


and the depth of fire in the box noted by the rows of stay 
heads, so that it might be left the same at the end of 
the return journey. On arriving at Tweedmouth, the 
engine and dynamometer car were turned, and the tender 
was filled with water, the shunting operations on the 
train being performed by another engine. The coal re- 
maining on the tender was measured on the following 


ay. 
Figs. 6 to 9, page 599, show profile sections and 
curves of the line between Newcastle and Tweed- 
mouth, also the continuous pull and the points where 
the speeds and the indicator diagrams were taken 
on the outward trip. The dynamometer car contained 
apparatus for measuring and recording (1) the pull or 
push _ exer by the engine on the train; (2) the 
distance run; (3) the speed; (4) the places of starts, 
stops, and stations; and (5) the time when starts and 
stops were made, and when stations were passed. The 
distance run was recorded on a band of paper travel- 
ling proportionately to the velocity of the train. The re- 
cords of pull and push, speed, &c., were made on this paper, 
which was drawn over a table placed in the middle of the 
car at the rate of 3 in. per mile, and received its motion from 
an arrangement of gearing worked from the axle of the 
middle pair of wheels. The pull line was made by a 
ag bearing on the paper and moving with the draw- 

r. As the paper band travelled, a stationary pencil 
described a datum line dividing it lengthwise into two 
equal parts ; and when no power was being expended on 
the train, the recording pencil traced over this datum 





1. Date of trial, 1896 Oct. 25 Nov. 8 Nov. 15 Nov. 15 Nov. 22 
2. Letter of engine .. s A B Cc D E 
8. Weight of engine se “a ise - os tons 39.500 46.950 50.800 50.700 42.100 
4. Weight of tender, mean for double journey a. a > 25.345 32.478 33.394 34.810 26.309 
6. Total weight of engine and mean weight of tende’ on “ 64.845 79.428 84.194 85.510 68.409 
6. Total weight of 15 six-wheeled vehicles .. ne aS a 186.500 186.500 186.50) 186.500 186.500 
7. Total weight of engine, tender, and 15 vehicles .. oh 2s 251.345 265.928 270.694 272.010 254.909 
8. Cylinder ; diameter and length of stroke .. ee -. in.) 18} by 24 19 by 24 20 by 26 19 by 26 18 by 24 
9. Driving wheels, diameter - Se «» Sh he, 6 11} 7. F 7 7% 7 Of; 6 11 
10, Coupled or single > - oF os Be a .., Coupled Single Coupled Coupled Coupled 
11. Boiler pressure per square inch above atmosphere a, ee 140 175 175 175 160 
12, Length of boiler .. - ee - os i .. ft. in. 10 3 10 7 ll 6 ll 6 uF 
18. Diameter of boiler aes a oo y - A Se 43 43 44 4 4 4 8 
14. Length of firebox at = os a ; — 5 6 7 0 7 0 6 9 5 10 
15 Number of tubes.. oie - es © = - 206 203 201 225 205 
16. Diameter .. - sa 54: ae 1} 1} 1} 1} 1} 
17. Heating surface of tubes bs oe ‘ .. 8q. ft. 999.7 1016.0 1089.0 1220.0 1026.2 
18. Heating surface of firebox .. es - = ss he 104.0 123.0 127.0 121.0 110.0 
19. Total heating surface .. - 1103.7 1139.0 1216.0 1341.0 1136.2 
20. Area of firegrate .. a 5s ce oe re x 15.0 20.7 20.7 19.6 17.0 
21. Coal burnt per square foot of grate area per hour Ib. 136.400 109.646 90.790 99.965 11.958 
22. Water used = - o » 893.190 873.910 767.900 770.260 887.720 
23. Water used per hour . Me > 13,397.85 18,089.93 15,895.43 15,097.09 | 15,091.24 
24, Coal burnt 2 oe os oe Se oe os * 2,016.04 2,269.67 1,879.37 1,959.33 | 1,886.28 
25. i. a per indicated horse-power .. an ss 3.65 8.11 2.92 3.03 3.11 
26. Water in tank, mean temperature for double journey, deg. F.| 51.80 48.25 51.25 46.25 51.25 
27. Water used per pound of coal for double journey -. Ib. 6.54 7.97 8.45 7.70 | 7.99 
28. Water used per pound of coal from water 212 deg. Fahr. to 
steam 212 deg. Fahr... * om ‘s Ib.| 7.91 9.73 10.28 9.42 9.71 
29. Steam per indicated ae per hour from water 212 deg. | 
Fahr. to steam 212 deg. Fahr. > ae a Ib. | 28.87 30.26 30.01 28 54 30.19 
30. Water used per indicated horse-power per hour .. » | 23.87 24.78 24.67 23.33 | 24.84 
31. Average indicated horse power for double journey... S| 560.35 729.20 643.30 645.90 606.50 
32. Calorific value of coal ; water evaporated per pound from and| 
at 212 deg. Fahr. ae oe >s os am va Ib. 15.32 15.02 14.85 15.04 5.11 
33. Work done per pound of steam from and at 212 deg. F., foot-Ib.| 640,510 795,228 705,027 | 746,826 662,951 
34. Constants (see explanation) .. . oe oA “6 e+ 0.2564 0.2535 0.3295 0.2964 0.2498 
arranged to equal that of the fastest and heaviest in daily | line. The amount of pull exerted on the train was there- 


service. The ked times of departure and arrival were 
as follow, allowing 1} hour for each single journey : 


Newcastle dep. 10.0a.m. 2.30 p.m. 
Tweedmouth arr. ... 20.35 5, 3.45 ,, 
Tweedmouth dep. 12 noon 4.15 ,, 
Newcastle arr. 1.15p.m. 5.30 ,, 


Instructions to Drivers.—The written instructions to 
the engine-drivers were : (1) to run to booked time if pos- 
sible, and on no account to incur any risk by running too 
fast, the driver to use his own judgment in this matter ; 
(2) the height of fire line to be left as nearly as possible 
the same at the finish as at the start: (3) the water gauge 
on the firebox to show the same water level at the start 
and finish of each journey ; (4) the driver to whistle just 
before reaching the points at which indicator diagrams 
were to be taken. 

Time Records.—At the instant of starting, on passing 
stations, and at stopping, a mark was made at the edge 
of the paper recording the pull, by a pencil actuated 
electrically ; and the time sbown the clock in the 
dynamometer car was called, and noted opposite the 
marks so made. 

Wind Resistance.—A wind gauge might have been of 
some service for determining the train-resistance due to 
the conditions of the weather; but as no reliable gauge 
was at hand, only the approximate velocity of the wind is 
given. The comparison of the results obtained from 
other trials made under similar conditions, but where the 
weather alone varied, showed that the train-resistance 
was increased considerably by side winds. On the tri 
with engine B it was found that the side wind inc 
oe ae train-resistance by about 3.558 lb. per ton of 


Details of Trials.—Five engines, shown in Figs. 1 to 5, 
page 598, were severally employed. These are referred to 
as A, B, C, D, and E. The etailed dimensions of the en- 
gines are included in Table III., and the observations 
made during the trials are recorded in Table I., page 598. 
The length of the double trip was in each case 131 miles. 
The train arrangements were the same in all trials, namely, 
the engine with the dynamometer car behind it was 


backed to the train, which had been previously placed at 
the starting point. 





The coal on the tender was measured, 


fore proportional to the lateral distance of the record 
line from the datum line. Speed was recorded near one 
edge of the paper; a pencil, controlled by a clock in the 
car and actuated electrically made a mark every half- 
minute ; the speed at which the train was travelling was 
Creeper to the distance between successive marks. 

tarts, stops, and stations were marked at the other edge 
of the paper by a pencil actuated electrically and con- 
trolled by ‘‘ pushes” conveniently placed at the sides 
of the car; the time taken from the clock, with other 
necessary information, was written opposite the marks. 

Table II., page 598, shows details iioting to the actual 
running time, and the pull exerted on the train, by the 
different engines in the outward and return trips; and 
also notes as to the weather. 


(To be continued.) 





AScxoot or Etecrriciry.—A professional school of elec- 
tricity is to be established near Paris with the object of 
furnishing workmen and foremen with an electrical edu- 
cation. 


Licut Raitways 1n Essex.—Light railways appear 
to be finding favour in Essex. The Light Railway Com- 
missioners have held inquiries, and have decided to re- 
commend orders sanctioning what is known as the Cen- 
tral Essex line from Ongar to a point at which it will 
intersect a pro line from Bandfield to Sible Heding- 
ham. Lines have also been sanctioned from Kelvedon 
to Tipree and mg onenrter’ and from Kelvedon to Cagges- 
hall. All three lines will be feeders of the Great Eastern 
system ; and apart from this, they will, no doubt, prove 
a great convenience to the districts through which the 
run, and assist farmers to some extent in grappling with 
the difficulties with which they have to contend. Light 
railways will probably in time seal the doom of the time- 
honoured carriers’ cart, as they will deliver passengers 
and commodities in a more regular and systematic 
fashion, and will also work at a cheaper rate. The 
three light railways just sanctioned in x will also 
— stimulate the deliveries of farm produce, such as 

utter, eggs, and fowls, from Essex to the Metropolis. 





LAUNCHES AND TRIAL TRIPS. 


Tue Lowestoft, a new steel tug, built for the Great 
Eastern Railway Company’s service at Lowestoft, was 
launched on the 26th ult. by Earle’s Shipbuilding ang 
Engineering Company, Limited, from their yard at Hull, 
She is a twin-screw t, 105 ft. long. 22 ft. beam, and 
9 ft. 6 in. depth of hold, is equipped with powerful fire 
and eaves apennen, and — eens sets of 
triple-compound engines, capable of developing collec. 
tively about 550 indtoated horse-power. a en 

On Wednesday, the 26th ult., the s.s. Wakool, built 
by the Sunderland Shipbuilding Company, Limited, to 
the order of Mr. W. Lund, of Londen, was taken to seg 
on her trial trip. The dimensions of the steamer are 
as follow: Length between ie 400 ft... 
breadth, 48 ft.; depth moulded, 31} ft. The vessel has 
been specially designed for the owner’s line, running 
between London and Australia. Her carrying capacity 
is 6000 tons. Accommodation is fitted for 50 first-class 
and 50 third-class passengers. The main engines are by 
the North-Eastern Marine Engineering Company, 
Limited, of Wallsend-on-Tyne, the cylinders being 28 in. 
47 in., and 78 in. in diameter, by 54 in. stroke. The 
propeller is of bronze; the boilers are four in number, 
single-ended, 11 ft. 6 in. long by 14 ft. in diameter, de. 
signed for a working pressure of 180 Ib., and are fitted 
with Howden’s patent forced draught. During the trial 
the whole of the machinery worked with the greatest 
satisfaction. 





On Thursday, October 27, the fine steel screw steamer 
Manchester City, built by Sir Raylton Dixon and Co,, 
Limited, Cleveland Dockyards, Middlesbrough, for the 
Manchester Liners, Limited, was taken out to sea for 
her official trials. Her principal dimensions are: Length, 
461 ft. with 52 ft. beam and 41 ft. depth to upper deck, 
and she carriesa deadweight cargo of 8600 tons. Triple. 
expansion engines of about 4000 indicated horse-power, 
have been fitted by Messrs. Sir Christopher Furness, 
pecs ag and Co., Limited, of Middlesbrough, with 
cylinders 30 in., 50 in., and 83 in, in diameter by 54 in. 
stroke, supplied with steam by four single-ended boilers 
14 ft. 44 in. in diameter by 12 ft. long, working at 200 lb. 
pressure, and fitted with Howden’s forced draught. The 
propeller is of manganese-bronze. It is estimated these 
engines will give her a speed of 124 to 13 knots at sea. 





The s.s. Malang, which is being constructed to the 
order of the Rotterdamsche Lloyd, of Rotterdam, by 
Messrs. Wigham Richardson and Co., Neptune Works, 
Newcastle-on-Tyne, was successfully launched on Friday, 
the 28th ult. The steamer is built of steel, and is 333 ft. 
in length by over 44 ft. beam. The —- and boilers 
are also being constructed by Messrs. Wigham Richard- 
son and Co., and are designed to drive the vessel at a 
good speed. 

On the 28th ult., Messrs. Ropner and Son, Stockton-on- 
Tees, launched a steel screw steamer named the Astrea, of 
the following dimensions: Length between perpendi- 
culars, 325 ft. ; breadth extreme, 48 ft. ; depth moulded, 
24 ft.3in. The steamer has been built to the order of 
Sir C. Furness, West Hartlepool, for Messrs. Rickinson, 
Son, and Co., of the same port. She will carry about 
5000 tons deadweight on Lloyd’s freeboard on a light 
draught of water. She will be fitted with a set of triple- 
expansion engines by Sir C. Furness, Westgarth, and 
Co., Limited, having cylinders 24 in., 38 in., and 64 in. in 
diameter by 42 in. stroke, supplied with steam by two 
steel boilers 15 ft. 3in. by 10 ft. 3 in., designed for 160 1b. 
working pressure. 


The s.s. Ultonia, which has been built for the Cunard 
Steamship Company, Limited, by Messrs. C. 8. Swan 
and Hunter, Limited, was taken out to sea, on Friday, 
October 28, for her trial trip. The Ultonia is the largest 
steamer that has been built on the north-east coast, or, 1n 
fact, in England, and is of the following leading dimen- 
sions: Length overall, 513 ft,; breadth extreme, 57 ft. 4in.; 
and depth moulded, 37 ft. The engines have been built 
by Sir Christopher Furness, Westgarth, and Co., Limited, 

iddlesbrough, and drive twin screws. ach engine 1s of 
the triple-expansion type, and has cylinders 234 in., 38} in., 
and 684 in. in diameter with a stroke of 48 in., steam 
being supplied by five large single-ended boilers —— 
at a pressure of 200 Ib. per square inch, and fitted wit 
Howden’s system of forced draught. On her trial the 
engines ad we with perfect smoothness, but owing to 
the mistiness of the weather the measured mile-post could 
not be seen and the speed taken. 





On Saturday, October 29, the steel screw steamer 
Severn, built by Sir Raylton Dixon and Oo., Limited, 
Cleveland Dockyards, Middlesbrough, for the Royal Mail 
Steam Packet Company, London, was taken out to sea 
for her official trials. Her principal dimensions are 
364 ft. by 45 ft. 2 in. by 28 ft. 1 in., with a gross tonnage 
of 3760 tons, and a eget og carrying —v of about 
3000 tons on a light draught of water. The vessel has 
been fitted with engines of the triple-expansion type, con- 
structed by Messrs. Thomas Richardson and Son, Limited, 
Hartlepool, having cylinders 28 in., 46 in., and 77 in. in 
diameter by 48 in. stroke, = with steam b _ 
single-ended boilers 13 ft. 6 in. by 11 ft. 6 in., fitted wit 
Howden’s forced draught, and one auxiliary boiler 
10 ft. 7 in. by 10 ft., working at 180 Ib. pressure. On the 
conclusion of the trials, which were very satisfactory, after 
attaining an ave’ speed of over 134 knots on the mea- 





sured mile off Whitby, she proceeded to Southampton. 




















ENGINEERING. 


601 








Nov. 4, 1898.] 





“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFIOATIONS 
UNDER THE ACTS 1888—1888, 
number of views given in the Specification Drawings is stated 
= A ty none are mentioned, the Specification is 
t illustrated. 

Where inventions are communicated from abroad, the Names, éc., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ofise Sale 
A 25, Southampton Buildings, Chancery-lane, W.C., at 
the enivoren price 8d. 

The date of the advertisement of the of @ complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

adeortionmens of the tance of a complete Specification, 
we notice at the Patent O, 


opposition te the grant 
latent on any of the gr wesetiited tm the dat — 


_ ELECTRICAL APPARATUS. 


4820. Siemens Brothers and Co., Limited, London. 
and F. Booker, Charlton, Kent, Electric Arc Lamps. 
(2 iys.] February 26, 1898.—Io many electric arc lamps the 
movement of the carbons towards and from each other is effected 
by means of a brake clutch wheel, which when it is moved by the 
action of a solenoid in the one direction, separates the carbons, 
and when it is moved in the other direction causes the carbons to 
approach. The invention relates to the construction of a brake 
clutch for this purpose. The brake wheel and clutch is in the 
form of a shallow cylindrical shell A, on the axis of which is 
loosely fitted a lever B, and on this lever is pivoted another lever 
Din front of B. The hinder lever B has its one arm loaded by a 
weight and its other arm attached to one end of a circularly bent 
elastic wire or strip F (which may be coated with india-rubber or 
other adhesive material) extending nearly round the inner peri- 
phery of the brake wheel A, its other end being attached to one 
arm of the front lever D. The other arm of D is in position to be 
acted on by the core of the regulating solenoid in the usual way. 
From the loaded arm of the hinder lever projects a pin which 
when the lamp is not in action rests ona stop. When the lever 
arm D is down as indicated by the dotted lines the ends of the 


SELECTED 





























band F are drawn together so that it does not press on the inner 
periphery of the brake wheel A, which is thus left free allowing 
the carbons to meet each other. When the lamp is put into 
circuit the solenoid being thereby energised, its core raises the 
lever D, and as the hinder lever B has its pin held to the stop by 
the weight, the circularly bent band F having its two ends thus 
moved apart is caused to — and to press frictionally against 
the inner periphery of the brake wheel A, acting asa clutch so 
that, as the arm of the lever D is raised still further it causes the 
brake wheel to turn partly round, thereby separating the carbons 
and striking the arc and at the same time raising the pin of the 
lever E off the stop. As the carbons become consumed the arm 
of lever D owing to the weakening of the solenoids descends until 
the pin rests again on the top. As the arm of lever D descends 
still further it brings the ends of the band F nearer together, 
thereby 1 ig its ter and relieving its frictional pressure 
on the inner periphery of the brake wheel A, which can then turn 
round in the direction of the arrow moving the carbons closer 
together, its movement being more or less retarded by the fric- 
tional pressure of the circularly bent band F acting as a brake. 
Accepted September 7, 1898.) 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


80,652. R. Landauer, Berlin. Self-Acting Gas 
Lighting and Extinguishing Devices. (3 Fiys.) 
December 28, 1£97.—This invention relates to the construction of 
a device for self-acting opening and closing of gas jets at a certain 
time, making it possible, for example, for a lantern having been 
lit by self-action at a certain time in the evening or night to be 
extinguished in the same manner in the morning. To carry this 
qrention into effect a clock-work is necessary, being arranged 
ouble, and in contact with a double regulating device making a 
Movement possible at a certain and desired time. The clock- 
Works are arranged beneath a turner of any kind, with an attached 
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lighting device of an i i 
f y construction. One of the regulating de- 
— Contained within the clock-works serves as an Sppareaas to 
oben gas jet, whereas the second regulating device serves to 
the li e jet and in this way naturally immediately extinguishes 
toother Both regulating devices are in connection with a 
secsiven te neet in such a manner once checking its rotation 
the in consequence of a suitable spring and then again setting 
be toe at work. The toothed half-wheel mentioned gears with 
aces, being rigidly connected with the pivot of the gas jet. 


turned on the certain hour at which time the gas is desired to 
burn, for instance 6 o’clock being equal to the 18th hour of day ; 
and the extinguishing hand d is put on the hour at which it is de- 
sired to extinguish the light. As soon as the hour for lighting has 
been reached, the checking device & will be discharged and the 
toothed half-wheel fis rotated, at the same time rotating the 
sector g, compelling the gas cock to turn in such a manner so as 
to permit the gas to stream out. Sector g remains in this position 
until the extinguishing of the light is desired, say, at 4 o’clock in 
the morning. As soon as the hand reaches this hour, the check- 
ing device m is released, allowing the toothed half-wheel f to 
rotate again, still this time making a backward motion, by means 
ofa ye counterweight, or similar device. (Accepted September 


8010. W. P. Fear any London. (H. Sez, St. Denis, 
Seine, France.) Acetylene ps. [1 Fig.] April 4, 189s. 
—This improved lamp consists essentially of a central reservoir 
A intended to hold the carbide of calcium, and which is placed in 
a water reservoir B of any suitable form. The reservoir A pos- 
sesses at its centre a tube commencing at the bottom and termi- 
nating near the top. This tube is entirely filled by a wick E of 
cotton or other suitable substance. The walls of the reservoir A 
are prolonged beyond the bottom, so that they form a chamber 
F below the said bottom, which chamber is open at its lowermost 
part, and thereby communicates with the water reservoir B; a 
small tube G having its upper orifice at the upper part of the re- 
servoir A. The reservoir A is closed at its upper part by a cover 
screwed on, bearing a tube which conducts the gas to the burner 
J. The operation of the lamp is as follows: The carbide having 
been placed in the reservoir A, this latter is then hermetically 
closed hy screwing on the cover, The outer reservoir B is then 
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filled with water up toa suitable level, and this water wets the 
lower etd of the wick E and rises slowly by capillarity to the upper 
end of the said wick, and then drips upon the carbide contained 
in the reservoir A. The acetylene gas produced by the reaction 
is thereby set free, and is conducted by means of the tube to the 
burner J. If for any reason the production of gas should exceed 
the consumption, the excess of gas is liberated by the tube G, and 
is stored up in the lower chamber F, from whence it drives out 
the water. Consequently the water ceases to wet the wick E and 
to be delivered upon the carbide, and the production of ceases. 
When equilibrium has been re-established the gas contained in the 
lower chamber F escapes by the same tube G and passes to the 
burner, and the water supplied by the reservoir B replaces the gas 
in the said chamber F, and thus comes again in contact with the 
lower end of the wick, and the operation of liberating the gas com- 
mences again. In < q of this arrang t there is ob- 
tained a very regular evolution of gas and the complete avoid- 
ance of danger. (Accepted September 7, 1898.) 


SHIPS AND NAUTICAL APPLIANCES. 


25,178. W. Thomson, Baron Kelvin of Largs, 
Glasgow. Navigational Sounding Machines. [7 Figs.) 
October 30, 1897.—B is a spindle supported on bearings in the 
framework and carrying a drum D on which is coiled about 300 
fathoms of steel wire. The wire is coiled on a V-shaped ring. 
Tre bearing of the Y-shaped ring is extended inwards by means of 
a}lat2 carrying a tubular collar lined with lignum vite so as to 
all. w it to revolve on the spindle B with very little resistance. 
The«iram can revolve independently of the spindle when paying 
out t1e wire, or it may be clamped to the spindle for winding in 
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the wire by means of two metal plates, one on each side of the 
ring. One of these plates is fixed to the spindle and the other 
F works on a screw cut on the spindle. The plates carry lignum 
vite rubbing pieces near their outer ends. The plate F hasa 

ber of projecti on the circumference, and on the 
framework of the machine there is a hinged catch G, which 
can be turned over to en with one of the projections f1 
on the plate. When one of these projections is caught by the 
catch the plate is prevented from turning with the spindle so 





screwed up against the outside of the V-shaped ring and the drum 
clamped between the two plates, By turning the spindle in the 
other direction the plate F is removed from the Y-shaped ring 
and the drum is free to revolve without the spindle. The lignum 
vite pieces are fixed to the other plate, but to provide sufficient 
resistance of a definite amount on the drum while the wire ia 
running out, the lignum vite pieces are loose in receptacles pro- 
vided in the plate F and are pressed against the V-shaped Liew J by 
means of spiral springs. The amount of pressure of the springs 
can be varied by means of a nut working on a pin —— through 
the centre of the spiral spring and attached to a brack 

the plate F. The depth recorder is similar in principle to that 
described in Specification No. 12,240 of 1885. It consists of. 
bottle having a neck prolonged inwardly constituting a smooth 
cylinder, in which a piston is fitted with a leather or equivalent 
collar so as to be nearly watertight against a head of water of say 
100 fathoms and yet free to move with but small frictional resist- 
ance. The fluid fy oman tending to thrust the piston into the 
bottle is balanced by a spring. A light marker pushed along a 
slot in the framework of the der by a projecting part of the 
spiral spring and retained by friction in the extreme position to 
which it is pushed while the instrument is let down to the bottom 
of the sea and drawn up again, shows on a scale the depth that 
has been reached. The marker is of springy material so shaped 
with projections that it exerts balancing pressures on the metal 
of the slotted tube in which it works while it is guided by the 
edges of the slot so as to prevent it from turning while it moves 
longitudinally. It is replaced bya finger at or near its zero after 

ng a sounding. (Accepted September 7, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


23, J. G. Dunlop, Glasgow. Water ~- Tube 
Boilers. [4 Figs.] October 9, 1897.—This invention relates to 
boilers of the kind which have water chambers below from which 
rows of small tubes ascend to steam and water chambers above, 
which communicate with the water chambers by down-flow pipes 
so that hot products of bustion from a fire or fires in the 
middle of the boiler, when they pass through between the small 
tubes cause a — circulation of water and generation of steam. 
The object of this invention is to insure more complete combus- 
tion of the fuel gases, and to direct the hot products more 
thoroughly among and against the tubes. For this purpose walls 
W of tubes are formed in the known manner by making parts of 





























the rows consist of tubes close together so as to give no passage 
between them, and the gases are thus caused to take a more or 
lesa zig-zag course on their way to the uptake or chimney as in- 
dicated by the arrows. In suitable parts of their course com- 
bustion chambers C are formed by admitting - of the tubes, 
so that the gages in these chambers are free to thoroughly 
mingle with each other, and with such air as accompanies them, 
or with additional air which may be admitted to these chambers. 
In this manner complete combustion is insured and the hot pro- 
ducts are directed freely between and among the tubes. (Accepted, 
September 7, 1898.) 


. W.Proell, Dresden. Germany. Centrifugal 
Governors. [3 Figs.) November 2, 1897.—In the governor 
of the inverted suspension type described in the Specification 
of Patent No. 4581 of 1886, the usual arrangement of a weight 
acting upon the sleeve is replaced by the use of one or more 
springs which have a tendency to cause rotation of the upper 
suspension arms or hanging straps about their points of suspen- 











sion, and which balance the centrifugal force of the masses ; also 
the centre of the mass of the pendulum is compelled whilst 
rotating to move exactly or very approximately in a plane 
situated at right angles to the axis of rotation. Moreover, in the 
construction of that governor the meyer hanging straps are con- 
nected together by means of a helically coiled spring, or the ends 
of straps pivotally suspended from the governor spindle act upon 








€ regulating hand c, which determines the time of lighting, is 


that by turning the spindle in one direction the plate can be 


a helical spring coiled around the spindle. Now in a centrifugal 
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governor constructed according to the poet invention, the 
aforesaid coiled springs are replaced by the use of leaf or plate 
springs which are com of strips of steel, and are arranged 
parallel with the axis of the governor spindle, and which, through 
the medium of straps and links, balance or take up the centrifugal 
force produced in the joints with the object of reducing to a 
minimum the pressures upon the pins of the several joints of the 
governor, and at the same time increasing the sensitiveness of 
the governor. In this arrangement for the purpose of obviating 
heavily loaded pins as necessitated by every bent lever, the cen- 
trifugal force of the governor balls @ is taken up at the joints c 
which are situated outside of the centre line of the pendulums b. 
This taking up is effected by means of two pairs of leaf springs e, e1 
which are composed of steel strips and are arranged parallel with 
the governor spindle d. These leaf springs (each of which is 
fixed at its upper end by two screw bolts) allow of a compara- 
tively large deflection with the result that the pins f from which 
the arms or straps g are suspended, are almost wholly relieved of 
load, and the sensitiveness of the governor is greatly increased. 
In order to completely balance the pressures at the joints ¢ of the 
links h, two of them have a common joint bolt A‘ so that jam- 
— of the governor is practically impossible. (Accepted Sep- 
tember 7, 1898.) 


TEXTILE MACHINERY. 


24,562. W. Senior and G. A. Kennedy, Pendleton, 
Lancs. Apparatus for Fixing Card Clothing to the 
Flats of Carding Engines. [7 Figs.) October 23, 1897.— 
The object of this invention is to provide a simple and portable 
apparatus for fixing on the flats of carding engines card clothing 
provided with suitable metallic edges—such, for example, as the 
metal edgings which form the subject of Letters Patent No. 8047, 
A.D. 1893. The action of the apparatus is as follows: The frame 
a is fitted upon the bottom of the flat d in such a position that 
the “ paning down” tool e! is close to one end thereof. The hand 
levers f on the two spindles are raised, and this lifting of the 
levers J causes the edge of the tool e! to come in contact with the 
projecting metallic edging c* and the spindles, instead of rotating 
on their axes, will then rise in curved slots against the resistance 
of fixed cams in contact with an arm e3, and cause the tool e! to 
slide over the surface of the edging c*, and bend it inwards over 
the flat. When a sufficient angle of the tool e! for one traverse 

















along the flat has been attained, the hand lever / is fixed by a 
catch engaging in one of a series of notches in a plate fixed to or 
forming part of the frame a, or by a peg or pin being fitted 
beneath the lever f into one of a series of suitable holes in a part 
of the frame of the apparatus. The winch handle is then turned 
to rotate the wheel or wheels g bearing on the back of the flat d, 
or a screw in another modification is turned in such a direction 
as to move the frame a carrying the paning-down tools el to the 
other end of the flat d. The hand levers f can then be raised and 
again fixed by the catch or a pin or peg, as aforesaid, to bend the 
metal edging c* still further over the flat d, and the frame a is 
returned, A third adjustment, or even fourth adjustment and 
traverse of the paning-down tools e! over the back of the flat, may 
be 'y to lete the fixing of the metal edgings of the 
card clothing cl on the flat. The flat may be fixed upon any con- 
venient brackets not shown. The two wheels of each of the pairs 
beneath the flats are separate from each other, so as to allow the 
machine to be adju to clothe narrower or wider flats. (Ac- 
cepted September 7, 1898.) 





VEHICLES. 


25,1385. R. H. Fowler and G. 8S. Tuer, Leeds. 
Traction Engines fitted with Winding Drums. 
[8 Figs.] October 29, 1897.—This invention relates to traction 
engines fitted with winding drums in which either the engine or 
the winding mechanism has two speeds, as for example, in those 


Fig.] . 
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forming the subject of Patent No. 28,422 of 1895. According to 
the present invention means are provided to render it impossible 
for the driver to put both travelling speeds or both winding 
speeds into gear at once, but allows him to put the fast or slow 
winding gear into action at the same time as the slow speed road 








gear. For putting the pinions on the motion shafts into and 
out of action levers are employed either for operating clutches or 
for sliding the pinions on the shafts to put them in and out of 
gear. In these figures the levers are omit a is the crank, db 
the second motion shaft, and ¢ the third motion shaft. d is a 
winding drum mounted on a stud at the side of the boiler. q@! is 
a pinion fixed to the crankshaft, and a? a pinion connected to it 
by grooves and feathers, but capable of being shifted longitudi- 
nally on it by a clutch fork engaging with a groove init. blis a 
pinion connected to the shaft 6 by grooves and feathers. When 
the engine is being used for winding, the pinion b! is in gear with 
a ring of teeth on the drum d, but when the engine is moved from 
place to place it may be removed from the shaft. U2 is a wheel 
connected to the shaft b by grooves and feathers, but capable of 
being shifted longitudinally on it by a clutch fork engaging with a 
groove init. 64 is a wheel fixed to a sleeve free to turn on the 
shaft b unless it is connected to if by a clutch which is caused to 
slide to and fro on the shaft by a clutch fork engaging with a 
groove in it, the clutch being connected to the shaft by grooves 
and feathers. The wheel b4 gears with the pinion a2 when the 
latter is in gear position. 08 is a pinion connected to the boss of 
the wheel 04, and moved to and fro on it by a clutch fork engag- 
ing with a groove, so putting the pinion into and out of gear with 
the wheel c! on the shaft c. c? is a pinion fixed to the shaft c and 
gearing with a ring of teeth on the road wheele. Forks engaging 
with the grooves respectively arecarried by stems working in slotted 
tubes fixed to the bearings. Pins fixed to the stems and protrud- 
ing en the slots engage with holes in the clutch levers. For 
slow-speed travelling the pinion a? is in gear with the wheel b4 
and the pinion 08 with the wheel c}, whilst the pinion b2 is out of 
gear. For fast-speed travelling the pinions b2 and 08 are in gear, 
and the pinica a2 is out of gear. For slow-speed winding the 
pinions a and 6! are in gear, and the wheel b? and pinion b8 out of 
gear. For fast-speed winding the pinion b! and wheel 02 are in 
= as the pinion a2 is out of gear. (Accepted September 7, 
1898. 


23,254. P. Davies, Southfields, Surrey. Manufac- 
ture of Wheels. [5 Figs.] October 9, 1897.—This invention 
relates mainly to an improved method of forming and building 
up wheels. a are the spokes composing the wheel. Each spoke, 
according to this invention, is formed with a wedge-shaped or 
segmental piece a! at the inner or that end which is towards the 
centre of the finished wheel. The pieces a! are so shaped that 
when the spokes @ are mounted in the rim or felloe } in the 
usual manner, and forced towards the centre by bringing pressure 
to bear equally on the outside of the said felloes by any suitable 
machine, and the tyre c is secured in position thereon, they will 
be firmly wedged together with or without the interposition of 
glue, cement, or the like, and form practically the nave, hub, or 
centre of the wheel. In building up the wheel the spokes a are 
first set up in the rim or felloe b, and then the whole is com- 
pressed or forced to the centre by pressure from the outside of 
the felloes by any suitable machine, and is held in this position 
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by suitable clamps until it is shod with the tyre cin the usual 
way. After being constructed as described, the improved wheel 
is bored centrally as indicated at a2, and the front and back faces 
of the central portion of the spokes a! are then turned or faced 
off level. The axle-box dis then forced into the central bore a2, 
and the wheel at this part is clamped between suitable discs or 
collars dl, d2, one disc or collar being formed on or rigidly 
secured to, the axle-box d, and the other being arranged to slide 
on the axle-box, and secured or clamped to the fixed disc or 
collar by bolts which pass through the parts or pieces a! of the 
spokes a, when the latter are in position as above mentioned. 
The outside disc or collar d2 is provided with a sleeve or exten- 
sion for protecting the axle nut, and is fitted with a screw- 
threaded cap which can be removed to admit of oil or other 
lubricant being supplied to the axle f. Strengthening webs, 
of which there may be any convenient number, extend 
between the axle-box d and the disc dl, (Accepted August 31, 
1898.) 


MISCELLANEOUS. 
118. J. E. Slack.Manchester. Apparatus or Fur- 
ane fo Matter or other Material. 


r 1-4 
{3 Figs] October 29, 1897.—The invention comprises a double- 
cell destructor or furnace with the two cells A and B, one cell 
A being separated from the other by a wall or bridge C, leaving 
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a contracted D above, between it and the crown of the 
furnace E, by which the cells A and B are connected. The cell A 
is provided with a flue F, and the cell B with a similar flue placed 
preferably as far apart as convenient and converging into a single 
combustion chamber G, through which the products pass to the 








flue H, and thence tothe chimney. The flues F are fitted with 
dampers, by which the draught can be directed either to one side 
or the other. Thus, when the left-hand damper is open, the 
heated products of combustion from the coin cell B pass 
over the bridge C and across the fire in the other cell. Thus, when 
the cell A is at its hottest and the cell B has recently been charged 
any combustible particles passing from the cell B are completely 
consumed in the hotter cell A and vice versé. When the charge in 
the cell A is consumed the draught is reversed by closing that 
damper and opening the other damper, and the products of com- 
bustion from the fresh charge in the cell A pass over the hotter ce]] 
B. The combustion chamber G over the cells heats the arch K 
of the furnace, and thus maintains it at high temperature and 
nearly incandescent state. The furnace is fitted with one charging 
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door only L, common to the two cells, the door being placed 
opposite to the end of the bridge C, the refuse being raked into 
whichever side is required, the e between the door and the 
bridge being filled with the material. The refuse is thus not only 
heated and dried by radiation, but also by the direct contact of 
heated gases passing over it before it is placed upon the grate or 
hearth or the furnace. Clinking doors M, M! are provided for 
each cell, so that one cell can be clinkered whilst the other is in 
operation. Two charging doors may also be provided if desired. 
The bridge between the two cells may be fitted with a damper to 
regulate the spon leading from one to the other. Forced 
draught may be applied to one or both cells. (Accepted Sept. 
ember 4, 1898.) 


20,322. W._L. Davies, Chester. Apparatus for 
Pr or Packing Tobacco. [3 Figs.) September 3, 
1897.—Instead of making the plunger movable and the frame 
stationary, as has hitherto been the practice, the frame A is 
worked up and down by an hydraulic ram C, so that it shall rise 
and fall in such a manner that the tobacco in the compartments 
shall be pressed by pressure against stationary blocks or abutments 
F, sized to enter the compartments of the frame with a close fit when 
the press table D is raised up to them. Rolls of tobacco being 
put into each compartment the pressure is applied by lifting the 
frame up and against the blocks, the latter entering the compart- 
ments and compressing the tobacco to the required degree. When 
this is effected the frame is lowered, another charge of tobacco in- 
serted in each compartment, and the operation is repeated with 
each charge. Instead of the pressed rolls of tobacco being forced 
out of the compartments with a rammer as hitherto, and to avoid 
bruising the blocks of tobacco, a device is provided as follows: 
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Two blocks H are hinged to pivots on the platform of the hydraulic 
ram and are connected by alink. Oneof them is also provided 
with a tail-piece K which will act as a handle or treadle. They 
are shown at their lowest point in Fig. 2. They are pivoted and 
linked together in such manner that when in the position one 
their upper surfaces will be immediately under the edge-plates s 
frame A. During the operation of charging frame A these blocks 
are turned into the position shown. When, however, a sufficient 
number of layer of rolls, preferably three, have successively been 
submitted to the requii pressure, two catches L are placed in 
such position as to come under the end flanges M and hold the 
same and prevent the frame from falling with the ram. The se 
is now lowered, the blocks H placed in position, and again rais 
up ; these force the frame A up against the blocks F, which, — 
ing the frame as plungers, force out the blocks of tobacco and ti 
followers without injury. The es L are now removed an 
the operation goes on as before. (Accepted September 7, 1898.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in = 
United States of America from 1847 to the nt time, “i 
reports of trials of patent law cases in the United States, we ed 
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The above Plant is capable of dealing with 15,000 lb. of steam per hour. 
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ALARGE NUMBER OF THE PRINCIPAL ELECTRIC LICHT STATIONS HAVE BEEN FITTED WITH OUR CONDENSING PLANTS. 
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D. P. & Co.’ s “Economic” Boiler is one of 
the best steam generators before the Public, 
and it is being adopted very largely for 


CENTRAL BLRCTRIC LIGHTING STATIONS, Ajo fam 
MILLS & FACTORIES, &c., 


Johannesburg Address: DAVEY, PAXMAN & CO., Ltd., P.O. Box 
2037, 23 & 24, Steytler’s Buildings, Johannesburg, South Africa, 





TELEGRAPHIC ADDRESS—“PAXMAN, eater 





PAXMAN'S PATENT “ECONOMIC” BOILER. 


D. P. & Co. are Makers of High-class Cornish, 

Lancashire, “Essex,” Vertical, Locomotive, 

“Economic,” Safety, Water-Tube, 
and other Boilers. 
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Boilers made up to 200 Ib. working pressure. 
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SUBMARINE CABLE GRAPNELS |two, one end only being brought to the surface. 

; He subsequently devised an apparatus to effect 

By Cuartes Bricut, F.R.S.E., A.M. Inst. C.E. | this object, a description of which was published 
(Concluded from page 572.) |in the ‘* Mechanic’s Magazine,” of July 20, 1866. 

Mud Grapnels—The usual grapnel employed on | Mr. Clark’s cutting and holding grapnel was not, 
bottoms of very soft mud is similar to that shown however, actually employed for the recovery of the 
in Fig. 1, (see page 571 ante) but is provided with | cable : instead of it, an ordinary grapnel was used, 
rongs which are sometimes as much as 4 ft. or fitted with sharp edges in its bed (Fig. 15), so as 
5 ft. in length. |to expedite rupture under a certain strain—thus 
Johnson’s Mud Grapnel (Patent No. 18,280.) avoiding the necessity of heaving up any great 


who, in 1876, read a paper before the Society of 
Telegraph Engineers on ‘‘Grapnels for Raising 
Submarine Cables in Deep Water.” Mr. Lambert’s 
grapnel (Patent No. 4100, of 1873) was subse- 
quently improved on by Mr. Claude Johnson, and 
as his was the first of the kind which proved com- 


' pletely successful, a description of it is given here. 


Johnson's Cutting and Holding Grapnel (Patent 
No. 4253, a.p. 1874).—General views of this 
grapnel are given in Figs. 17 and 18, while Fig. 19 





4p. 1891).—This grapnel, illustrated by Fig. 15, | distance before breaking the cable. Clark’s Patent | shows a face view with one side in section. The 
has two steel prongs which are comparatively thin, | (No. 2135, of 1865) included an ingenious arrange- | cable on being hooked and lifted, forces its way 





but deep in section, so that little resistance may be 
offered to their penetration into the mud. The 
prongs are connected to one end of a broad fiat 
plate, which constitutes the shank, the plane of 
which is at right angles to the plane of the prongs. 
In dragging with this grapnel, the shank, or stock, 
slides with its flat face over the surface of the mud, 
while the downward-directed prong penetrates to 
its full length into the mud. 


SpecraL GRAPNELS. 


In 1866, when Sir Samuel Canning succeeded in 
raising the end of the 1865 Atlantic cable from a 
depth of over 2000 fathoms, by employing one ship 
to sever the cable while the bight was held sus- 
pended by the other, Mr. Latimer Clark, F.R.S., 

ad suggested the em loyment of a grapnel which 
Would securely grip the cable and then cut it in 














ment for absorbing the effect of any pitching 
motion of the vessel on the cable by means of an 
elastic pulley forming a part of the dynamometer 
which allowed for as much as 50 ft. play of cable— 
thus materially lightening the strain. The expla- 
nation of this excellent contrivance not being 
adopted in practice, is presumably (1) on account 
of the acknowledged axiom that it is false economy 
to attempt to repair when the weather is such as 
to cause the ship to pitch to any extent, and (2) 
that such an arrangement would tend to defeat the 
ready detection of the difference between the 
grapnel fouling a rock (or such like), and of a 
steady strain due to cable hooked—owing to the 
sensitiveness of the dynomometer being naturally 
reduced thereby. 

Clark’s cutting and holding grapnel—the first of 
its sort—was improved on by Mr. Frank Lambert, 
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through the rubber shield K—which is provided to 
keep the mechanism clear from stones, sand, &c., 
while towing over the bottom—and becomes en- 
closed in the jaws of the hinged clip G. As the 
strain increases the hinged clip sheers through a 
leaden bolt H which supports it, and, moving upon 
its pivot, is forced down the tapering sides which 
press the sides of the clip together so as to grasp 
the cable very tightly. The greater the strain on 
the grapnel rope the more the clips are forced down 
and the tighter the cable is held; until at last the 
clips sink so far as to cause the cable to make an 
acute angle over the knife edge L and the cable is 
cut, one end falling to the bottom whilst the other 
is brought to the surface. 

Johnson and Phillips’ Cutting and Holding 
Grapnel (Patent No. 11,064, a.p. 1885).— This 








grapnel is on an entirely different principle to the 
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preceding. It is very complex, and explanation in 
a few words would be impossible. The full speci- 
fication of the patent should, therefore, be re- 
ferred to. 

Lucas’ Cutting and Holding Grapnel (Patent 
No. 11,913, a.p. 1888).—This grapnel has two 
prongs and two hinged arms which are held ex- 
tended by a leaden bolt (Fig. 20) and which are 
provided at the extremities with cutting knives. 
These arms are connected to the shank by a wire 
rope, one end of which passes up the inside of the 
shank and is shackled to the grapnel chain. As 
soon as the strain on the grapnel rope reaches a 
pre-arranged figure, the pull of the wire rope on 
the extremities of the arms is sufficient to break the 
leaden bolt, and, turning on their pivots, the arms 
are pulled with great force towards the shank. 
Should the cable have been hooked, it is jambed 
between the curved portions of the arms and the 
shank : one side, however, will have been cut by 
the knife, and falls to the bottom in consequence. 
The knives can be easily arranged so that either 
side of the cable can be cut at will, provided the 
dragging is always carried on in the same direction. 

It is obvious that this grapnel is liable to close, 
through the prongs fouling hard ground or soft 
mud and clay. It is, therefore, chiefly of use on 
soft bottoms, such as are fortunately found, as a 
rule, at great depths; or, as has been done, the 
cable may be eee with an ordinary grapnel, and 
the bight raised off the bottom and buoyed. It can 
then be readily hooked with this special grapnel, as 
devised by Mr. Lucas, without any danger of 
injury from touching bottom. 

Benest’s Gripping Grapnel (Patent No. 19,152, 
A.D. 1889).—The object of this grapnel is to hold a 
cable fast when once itis hooked. The advantages 
in this are manifest. There will be no slipping of 
the cable over the prongs, and if a loose end is 
caught it cannot escape. In raising a bight, should 
the cable break at the weak spot, one end will still 
be recovered. Fig. 21 shows in side elevation a 
grapnel of the simpler form, and Fig. 22 a por- 
tion of the same grapnel with one end of the 
flukes securely gripping a cable. It will be seen 
that the weight of the cable on the inside of 
the prong causes this to turn on its pivot and grip 
the cable against the large boss on the shank of 
the grapnel. 

An improved form of Mr. Benest’s grapnel is 
shown in Fig. 23. In this the jambing action is 
double. Not only does the prong meet the boss, 
but a jaw—which is geared by teeth to the heel 
of the prong—advances towards the prong, and 
effectually prevents the cable escaping should it 
by any chance become slack during the process of 
raising the grapnel. 

The surfaces between which the cable is held are 
carefully constructed, so that there is no cutting 
action ; and it is found that the cable breaks at the 
nearest weak point, rather than on the grapnel. 
Long or short prongs are provided, so that the 
grapnel is suited for both hard and soft bottoms. 
A very full description of Mr. Benest’s apparatus 
appeared in the Electrical Review of May 2, 1890. 

Cutting Grapnels.—These are ordinary grapnels 
provided with a sharp edge (see Fig. 16) on which 
the cable rests. They are seldom used now, 
having been superseded by the various cutting and 
holding grapnels and by the gripping grapnels 
above Tse sory 

SIGNALLING GRAPNELS, 

Anderson and Johnson’s Indicating Grapnel.—- 
(Patent No. 2311, a.p. 1882).—This is a grapnel 
designed to give intimation of a cable being hooked 
by sending an electric current to the ship. An in- 
sulated coil of wire is placed round each prong and 
connected by an insulated conductor, passing along 
the inside of the grappling rope, to the ship. 
While grappling is going on, reversed currents are 
sent by ise through the cable; and when the 
grapnel has hooked the cable, these currents are 
at once signified on board by the induced current 
in the insulated coil. 

The same patent also includes a swivel for use 
with the special grapnel rope required. 

Trott and Kingsford’s ‘ Tell-Tale” Grapnel 
(Patent No. 3143, a.p. 1882).—A distinct improve- 
ment on the previous grapnel was made soon after- 
wards by Mr. H. Kingsford, and is shown in 
Fig. 24. In this invention, directly the cable is 


hooked, contact is made between two metallic sur- 
faces, by which a circuit is closed and a bell rung 
(or the needle of a detector deflected) on board the 





ship. The presence of the cable on the grapnel is 
thus immediately revealed, thereby avoiding the 
chance of dragging the cable along the bottom or 
going through it when the dynamometer gives in- 
sufficient indication. Should one of the prongs be 
broken off on rocky bottom the circuit will also be 
closed, though with increased resistance. On the 
warning being received, the engines are at once 
stopped and the grapnel picked up, thus saving 
time and patience. 

The shank a of the grapnel (Fig. 24) is made 
hollow to allow an insulated wire to pass through 
it. This wire is inserted in the heart of the grap- 
pling rope when the latter is manufactured, after 
the pattern patented by Messrs. Trott and Hamil- 
ton. The conducting wire connects the ship with 
a plate of metal b, placed between two stout pieces 
of rubber c, in a cavity contrived in the lower end 
of the grapnel. At the points of intersection of 
the prongs and the shank are placed buttons d in 
two halves, between which is a thick rubber cushion 
e. A needle f passes through this cushion and the 
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Fig.23. 























lower half of the button, the point resting on the 
top of the sheet of rubber e. A spring g keeps the 
needle in this position. The water is allowed free 
access to all parts of the apparatus (with the ex- 
ception of the metal contact-piece b), so as to 
equalise the pressure throughout when grappling 
at great depths. As soon as the cable is hooked it 
commences to exert pressure on the button d, 
which is forced down, driving the needle through 
the sheet of rubber, and making contact be- 
tween the metal plate and the sea; the electric 
circuit is then closed, and warning given to those 
on board that the cable is on the grapnel. 

This ingenious system has been tried, in the 
Atlantic and elsewhere, with good results. It is 
especially adapted to grappling in deep water on 
account of the great difficulty of knowing when the 
cable has been hooked with a long drag rope and 
heavy normal stress for the dynamometer ; and 
also owing to the long time occupied in making cer- 
tain that the line has been hooked (by heaving up 
the slack) before the peculiar springy feeling 
indicating ‘‘ cable hooked” is experienced. The 
system has, however, the disadvantage of neces- 
sitating a grappling rope in one continuous 
length, without connecting shackles, the swivels 
of which in the ordinary line allow the grapnel to 
turn over on the bottom without twisting up or 
untwisting the ropes. The length of chain which 
is generally attached to the grapnel to save the 
rope from wear-and-tear on the bottom, has also to 
be abandoned here. If an ordinary grapnel rope 
could be used instead of the somewhat unwieldy 
Trott and Hamilton line, it might be more success- 
ful—i.e., there might not be so much trouble in the 
handling of the ro There would, however, 
always be the difficulty of it requiring to be made 
in one continuous length (for the sake of the insu- 
lated conductor inside), with no intermediate 
shackles which allow the turns of each length of 





an ordinary grappling line to come out. The result 
is that in the Kingsford system the turns all come 
on the slack part inboard, causing much incon- 
venience by the increased length of slack cable, 
Besides the objection of the rope being difficult to 
coil and stow away, except very slowly, the insula- 
tion is also liable to be troublesome. 

The whole system is fully described in a 
communication to the Journal of the Society of 
Telegraph Engineers and Electricians of November 
29, 1883, by Mr. Kingsford (vol. xii., page 490) ; 
and details of its working with extracts from 
diaries kept during repairing operations are given 
in a communication by Mr. F. A. Hamilton—see 
vol. xxii., page 243, of the same journal. 

Anderson and Kennelly’s Grapnel (Patent No. 
1784, a.p. 1885).—This grapnel is provided with a 
contact maker which completes a circuit should the 
grapnel be in an upright position. It thus affords 
indication as to whether the grapnel is towing on 
its side properly, or is off the bottom. 


GENERAL REMARKS. 


Though, as we have seen, there are grapnels 
specially adapted for dragging along a mud bottom 
—such as will pierce and sink into it most readily 
—it may be stated generally that it is almost 
impossible for any species of grapnel to pass over 
a cable in any other but a rocky or sandy bottom. 
Ooze is peculiarly favourable ground for grappling 
work. For sand, the grapnel prongs should be 
extremely sharp. 

When effecting repairs in such depths as render 
it impossible to raise a bight of the entire cable 
to the bows of the vessel, the custom is to use one 
of the cutting and holding grapnels described in 
these articles. The cutting operation does not, 
however, take place at the bottom, for here there 
is comparatively little strain, and it would, there- 
fore, be almost impossible to ascertain when the 
cable had been cut. The automatic cutting appa- 
ratus is designed only to come into play under a 
certain pre-arranged strain, and the practice is to 
lift the cable until this strain is reached, say, 
about 1000 fathoms, when the severance of the 
cable instantly shows itself by the drop in the 
strain on the grappling line, as indicated by the 
dynamometer. 

Grapnels employed in submarine cable work range 
from about 4 ft. to 5 ft. in length, and their weight 
varies from about 1 ewt. to 5 cwt. It may not be 
out of place to remind those who are responsible 
for the working of them that they are too often 
treated as mere pieces of iron, instead of as instru- 
ments. It is unfortunately no uncommon occur- 
rence for a grapnel, after use, to be relegated to 
the forehold without even being cleaned ; and when 
required again, it is let down into the water in a 
rusty and useless condition, and its failure to accom- 
plish what it is designed to do—and what it is per- 
fectly capable of doing under proper management— 
is attributed to the grapnel itself, rather than to 
those who are responsible for it. 

Each grapnel should have its proper place in the 
store-room, and receive periodic cleaning and 
oiling. Unless this is done—and, in addition, 
unless the use and adjustment of the grapnel is 
thoroughly understood—it would be far better to 
adhere to the more ordinary patterns requiring 
less attention. 

In nine cases out of ten, when a well-designed 
grapnel fails to: work, the fault is the user’s, and 
not that of the grapnel. 





LITERATURE. 


Proceedings of the Society for the Promotion of Engineering 
Education. Toronto Meeting, 1897. Vol. V. Published 
by the Society, 1898. 

THE report of the proceedings of the Conference 

on Engineering Education held at Toronto last year 

has now been published, and forms a mine from 
which many valuable hints on the conduct of 
laboratory and lecture work at technical schools, 
may be extracted. The President of the Conference 
of Toronto was Professor H. T. Eddy, whose 
address dealt largely with the necessity to an 
engineer, of general culture, as well as technical 
knowledge, since the direction of large enterprises 

and the management of men often form as large 4 

part of a successful engineer’s work as the design 

of important structures. How far a knowledge of 
the ‘* Humanities” is an aid in such work is a very 
questionable matter, and experience hardly teaches 
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us that a gifted classical scholar is necessarily in 
any way a more successful organiser than those 
men whose education in this respect has been 
neglected; and hence, though Professor Eddy may 
be right in desiring a more general culture for 
engineers, his reasons for this view, as stated, seem 
unconvincing. On one point, however, Professor 
Eddy is clear, viz., that there is not time to give 
this general culture at engineering colleges, and 
that it must accordingly be acquired elsewhere. 

The discussion of a report on mechanical 
engineering symbols, drawn up by a committee 
appointed at the previous year’s conference, gave 
Professor Greenhill an opportunity for again point- 
ing out the mare’s nest which certain physicists 
have discovered in the engineer’s use of the words 
“mass” and ‘‘ weight.” The controversy is an 
old one, but even Professor Tait’s most violent 
diatribes have never much disturbed the equa- 
nimity of engineers who have calmly proceeded in 
their way, doing the work of the world whilst the 
professors took it out in talk. 

The committee in this report advise that Greek 
letters should not be used where Roman letters 
answer the purpose, giving as a reason the increas- 
ing use of type-setting machines, which makes the 
change of case troublesome. Apart from this 
consideration, which will doubtless become of 
greater weight as time goes on, the use of Greek 
letters for angles seems to us very convenient in 
practice, and the convention being so generally 
adopted often leads to a saving of words. 

A paper on methods of teaching, by Professor 
W. H. P. Creighton, is deserving of notice from 
the emphasis the writer lays on the importance of 
proceeding from the concrete to the abstract, and 
not vice versd, as is attempted by too many teachers 
whose love for wide and comprehensive general- 
isations leads them to neglect the mental limitations 
of the average student. After a good grasp of 
any particular subject has been attained, it is most 
interesting to observe how any particular problem 
is but one special case of a general law or principle, 
but any attempt to treat a subject from this point 
of view with a class of beginners is doomed to 
failure. This point is of yoo nd importance in 
the case of mathematical studies, where some 
instructors spend hours in wearisome discussions 
on the completeness of particular demonstrations, 
which, though no doubt a matter of great impor- 
tance to the pure mathematician, is of little interest 
to the man who has to apply the formulas, &c., 
in practice. In fact, history shows that it is 
generally the physicist, such as Fourier, Bessel, and 
others, who opens up a new department in mathe- 
matics and establishes important practical results. 
Afterwards the pure mathematicians wrangle for 
years over whether the proof given by the inventor 
is logically complete. In this connection much 
logical rubbish has been put forward by writers 
who insist that all problems in the calculus must 
be treated only by the strict method of limits in 
place of by infinitesmals; and we are sorry to see 
that these gentry have the support of Professor 
McNair, who contributed a paper on ‘The Calculus 
for Engineering Students” to the Proceedings of 
the Conference. In attacking a new problem in 
elasticity hydraulics, &c., in which the calculus is 
required, the almost invariable practice, even of 
the writers referred to, is to make use of the 
infinitesmal method. Our own experience is that 
aman who has been taught the calculus purely by 
the academical method of limits is quite at a loss 
when called upon to discuss some practical problem. 

A very interesting historical paper on ‘‘The 
Influence of Scientific Research on the Develop- 
ment of Chemical Technology” was contributed to 
the Proceedings of the Conference by Dr. H. 
Bunte, of Karlsruhe, whilst Professor J. J. Flather 
read a paper on ‘‘The Teaching of Machine Design,” 
describing the system followed at the Purdue 
University. A paper on ‘The Efficiency of Tech- 
nical as Compared with Literary Training” gave 
rise to a long discussion without, however, leading 
to any general agreement between the speakers. 
Amongst the other papers read was one on 

Manual Training for Artisans,” by Professor 
C. M. Woodward. 
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THE ELEKTRICITATS-ACTIENGESELL- 
SCHAFT, LATE SOHUCKERT AND 
CO., NUREMBERG. 

(Continued from page 546.) 


As an example of the electric railways of the 
E. A. G., we will take the two lines, Hamburg- 
Altona, which are run by current from the electric 
light works, about which we shall have to speak 
later on. Each line is of the normal gauge (1435 
millimetres), and has a length of five miles ; 
there are other electric railways, especially in the 
suburbs, built by the Union Company, it will be 
remembered, and Hamburg has altogether a splendid 
tramway service. 
reputation of being a beautiful town in many 
respects, and the authorities have very properly 
taken care that the trolley lines, with their many 
accessory wires and posts, should not disfigure 
their streets. They have succeeded in these efforts 
better than one might expect, and visitors to the 
city find little occasion to complain about unsightly 
wires. All the horse trams have gradually been 


Hamburg deservedly has the} po 


transformation period, horse ears and electric cars 
could be seen closely following one another. The 
double tracks pass through some of the old narrow 
streets, in several of which the lines have been 
arranged so that the cars run at certain hours 
along the one side of the street, at others on the 
opposite side. This has been done lest the van and 
cart traffic of the warehouses should be too much 
impeded. Each car is subdivided into a smoking 
and a non-smoking compartment, an arrangement 
which is said to be very popular, and is illumi- 
nated by 10 incandescence lamps in two circuits ; 
the head lights are petroleum lamps. In conse- 
quence of the gradients, the sharp curves (60 ft. 
radius), the generally slippery rails, and the use 
of motor and trailer cars, double-motor trucks are 
needed. The motor frame is elastically suspended 
from the axle-boxes, and each motor rests with 
a two-part bearing on the axle, the other end 
being supported by a spring fixed on a crossbar of 
theframe. The photograph, reproduced in Fig. 20, 
page 606, shows a truck a the Munich 
tramways. The trucks in use on the Hamburg-Altona 
line are also built by the E. A. G., and are of the 
same construction. It will be recognised that the 
elastically suspended frame, with its wedge front, 
makes an eflicient rail guard. The fully-equipped 
Hamburg motor cars weigh 6.5 tons; they seat 20 

assengers and have standing room for 10 more. 
The motors, Figs. 21 and 22, page 606, are com- 
pletely encased. The cast-steel case is made in two 
parts ; the four poles are held in bronze fittings ; 
the Gramme-Mordey armature contains 67 coils in 
grooves, and there are two carbon brushes ; the col- 
lector bars are of hard copper. The motor can be 
opened when in position; half-an-hour only is 
required to take out the armature and coils, and to 
clean and refix them. When closed the collector 
is accessible through a lid packed with felt. The 
ratio of the gear wheels, steel and cast iron, is 
1:4.9. Motors of this type can be seen by the 
hundreds in the Niiremberg Works. Fig. 23 re- 
presents a smaller type of motors built for narrow- 
gauge mining locomotives. 

The car controller, Fig. 24, page 607, admits of 
seven positions, four for starting and reversing with 
the rheostat in series, three for regulating the 
speed by altering the field with the same resistance 
in parallel. The contacts are hard-drawn copper, 
insulated by compressed asbestos, and are pro- 
vided with magnetic arc extinguishers. Hach 
car has the following apparatus: An emergency 
cut-out on each platform, the two cut-outs being 
connected in series; a lightning arrester with 
ten spark gaps under the car, and a protective 
induction coil on the roof through which the 
lightning would pass before reaching the apparatus 
and motor ; a switch for running the car with one 
motor only in case of mishap to the other ; further, 
a safety cut-out and acurrent meter. The trailer 
cars can be used as winter or summer cars. For this 
purpose the sides are provided with openings 
reaching from the bottom to the roof. Curtains 
are drawn in front of the openings when it rains ; 
in winter the openings are closed by board frames, 
into which the windows are fitted. 

The trolley pole is steel ; the edges of the copper 
trolley are insulated, and the arm and trolley base 
are covered with leather or sailcloth to prevent 
contact with falling telephone wires. The trolley 
line is of hard-drawn ae copper wire, and is over- 
laid with pitch-pine lathes in exposed places. In 
other towns galvanised guard-wires have been ap- 
plied. The trolley wire has a breaking strength of 39 
kilogrammes per square millimetre (25 tons per 
square inch), and can, therefore, be stretched 
tightly, and large spans may be employed. This is 
cesthetically an important point. The span wires, of 
galvanised cast steel, have a diameter of } in. or} in., 
and a tensile strength of 100 kilogrammes per square 
millimetre (63 tons per square inch), The in- 
sulators, overhead switches, elastic buffers, &c., 
are fastened with the help of special tools, not by 
means of solder or screws. The line is suspended 
20 ft. above the street level, either on tubular steel 
sts of handsome design or on cross-wires between 
the houses. The posts are of various designs, such 
as brackets carrying two lamps, or a eg > 
crosier, from which one lamp hangs down. The 
roses of the span wires are fixed to the houses 
by means of four wedge-bolts, without cement or 
mortar. These bolts—a Hamburg invention by 
Eiffe and Fehr—consist of a bolt with a collar 
and a number of arc-shaped plates surrounding 
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of the bolt. The hole in the wall is made very | 
little larger than the so-called wedge-screw. When | 
the screw is tightened, the plates are pressed against | 
their base, and the whole bolt is firmly wedged in. 
Soft rubber buffers in the roses, and also in the 
suspension wires, damp the buzz of the car and 
the roar of the trolley. The sectional line inter- 
rupters are attached at easily accessible heights, 
and the respective houses are distinguished by a 
red mark. ‘The line is most carefully protected by 
lightning conductors. The six feeder cables, like 
most of the cables used by the E. A. G., were sup- 
plied by Felten and Guilleaume ; they are each 
connected with two electricity meters, as the cur- | 
rent is taken from the town electricity works. 

We shall have occasion to refer to other electric | 
tramways when speaking of the electricity works | 
of the respective towns. At Zwickau, which we | 
shall mention again later, the generators are 
coupled in parallel for lighting and in series 
for electric tramway working. ‘The dynamos are 
arranged in pairs driven by belts from the engines, 
The tirst pair is utilised only for lighting ; the two 
generators either charge the batteries or send 
current into the mains. The second pair can be 
connected in series or in parallel, and may feed into 
the one or the other circuit. The third pair is, as 
a rule, run for the tramways, The cars accommo- 
date 28 passengers, 12 of whom have to stand ; in 
1894 they were fitted with two electric motors of 10 
horse-power for 500 volts and 550 revolutions. 

The electaic tramway running from Christiania to | coupled with any other, but a dynamo cannot send 
Holmenkollen was opened this summer to bring | current to both tramway lines, the town tramway 
the pretty mountain and forest scenery north of and the new line, at the same time. 

Christiania within easy reich of the inhabitants of | The line has a total length of 4 miles; scarcely 
the capital. It takes its power from the central | more than one-third of the track is straight course ; 
station, to which has been added a 250 horse- | there are curves of 55 ft. radius, and the gradients 

ower engine, driving two dynamos by belts, and a/reach 1 in 25. The track passes over soft loamy 
leaieey of 250 cells. Current is generated at 530 | ground and over and along rocks. In the soft soil 
volts. the permanent way had to be excavated to a depth 














In the power station any dynamo may be 
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23. 
of 3 ft., and the ditch filled with stone blocks 
and small stones. The gauge is normal, the 
Vignolles rails have a length of 33 ft. ; the sleepers 
are of pine wood. Asarule the 250 cells of the 
battery, which is put up at Slemdal, about half-way 
up the line, are in series. When the cells are to 
be fully charged, one-third of the number 1s 


| switched off. In addition to the usual instruments 


two watt-hour counters are employed. The one 
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registers the charge, the other the discharge ; by 
comparing the two meters the exact share taken by 
the battery in the current supply can be deter- 
mined. 

The trolley line is double throughout, although 
the upper part of the line has only a single track. 
The conductors are hard-drawn copper wires, } in. 
in diameter, with a breaking strength of 30 tons 
per square inch, and they are held by span wires 
stretched between two rows of wooden posts along 
both sides of the track. The transverse distance 
between these posts is either 33ft. or 16 ft. ; the 
maximum longitudinal distance between the posts is 
112 ft. These masts also carry the electric light 
wires on the one side, and the telephone and control 
wires on the other side. 

The trolley line is divided in sections of 1000 
yards, each provided with a lightning arrester. 
From the power-house at Majorstuen two feeders 
go directly to the trolley lines, and three feeders to 
the accumulators at Slemdal. These wires are soft 
copper, 0.08 square inch in section, resting on 
china insulators. From Slemdal two feeders con- 
tinue along the line. The return is through the 
track rails, which are bonded, and through a special 
return wire for each track ; both wires are kept up 
along the single track. These wires are tinned 
copper wires of the same dimensions as the feeders ; 
they are soldered to the bonds, and further cross- 
connected with the rails every 100 yards. 

There are eight telephone stations with a double 
metallic line, and the motor cars can be joined to 
the line at any of the stations; the necessary 
apparatus are on board. The telephone service 
control line is also double. The four wires, of 
galvanised iron } in. in diameter, are arranged in 
Special fashion, making one complete revolution 
among themselves in the distance covered by eight 
posts. The motor and trailer cars each accommodate 
32 passengers, and can be heated by stoves fed with 

riquettes. The trolley pole can be turned sideways. 
€two motors of the motor cars take 41 amperes at 
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525 volts, and develop normally 25 horse-power 
at 480 revolutions; but double the power can 
safely be drawn for short periods. The fully 
equipped motor cars, without passengers, weigh 
9.8 tons. Both the motor and the trailer cars are 
fitted with a mechanical and an electric brake ; the 
mechanical brake has eight brake-blocks. When 
electric braking is needed on going down hill, the 
motors run as generators ; the brakes on the trailer 
cars are excited from the motor car. The cars do 
the up-run with a speed of 10 miles an hour. 

A few words on arc lamps and lanterns. We 
have already mentioned that Schuckert took up the 
manufacture of the Krizik arc lamps in 1880. The 
Schuckert Company obtained the highest distinc- 
tion at the Leipzig Exhibition of 1880, and at 
the great Paris Exhibition of 1881, mainly in con- 
sequence of their splendid lamp display. In the 


continuous current lanterns for schools, Fig. 25, the | 


positive cored carbon is, as usual, the upper elec- 
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trode. There is an enamelled reflector below, and the 
lamp is above either left open or covered in glass, 
ground, rifled, or opalised, for the better diffusion of 
the light. In workshops, large continuous or alter- 
nating current arcs are used ; in the former instance 
the positive electrode is placed below, so that the 
chief light is thrown on to the ceiling, towards 
which the rays of the negative electrode are also 
directed by means of a hemispherical reflector. 
These reversed arcs do not burn quite steadily, but 
are found in many spinning mills, &c. The regula- 
tion of Utzinzer’s differential alternating arc lamps, 
Fig. 28, is based upon a peculiar utilisation of eddy 
currents. The chief parts are (diagrams, Figs. 26 and 
27) an electromagnet with a soft iron core anda 
one-sided polar extension of arc-shape, and a copper 
disc. When the magnet is excited, a magnetic wave 
travels from the lamellie of the core into the mas- 
sive pole-piece, and corresponding eddy currents 
are generated in the disc; there results a pull 
on the disc in the opposite direction to the 
magnetic wave. The cord by which the carbon 
holders are suspended is wound round the axle 
of the disc. In the cut-out lamps, the carbons 
come into contact owing to the action of gravity ; 
the electromagnetic reaction afterwards pulls them 
apart. In order to get a magnetic phase difference 
between core and pole-piece, these two parts are 
not in magnetic contact, but separated from one 
another, as Fig. 27 indicates, and two or four such 
pole-pieces are provided, each slotted, for the 
reception of the disc in differential arrangement. 
The copper disc may also be replaced by a cylinder. 
(To be continued.) 





Manuatran Etevatep Rartroap.—The Manhattan 
Elevated Railroad Company is reported to have prac- 
tically completed its plans for the electrical equipment of 
its system. 
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THE PURIFICATION OF DRINKING 
WATER. 
By Henry E. P. Corrrett, Assoc. M.1.C.E. 
(Continued from page 495.) 

Sterilisation.—The artificial purification of water 
is effected by the application of certain chemicals 
or by the application of heat. The only known 
chemical purifying agent applicable to water 
which possesses the most active microbe-killing 
qualities, but which at the same time leaves no 
disagreeable trace behind it, is ozone ; sterilisa- 
tion by this agent, as compared with sterilisation 
by heat, presents the advantage of being cheaper, 
and of not depriving the water of its air. In com- 
parison with filters, its superiority is very marked, 
as it destroys both living germs as well as all 
organic substances dissolved in the water. The 
theoretical interest bestowed on this process is 
therefore readily explicable; the only drawback 
has been the practical difficulty experienced in 
devising means capable of economically produc- 
ing large quantities of ozonised air. These dif- 
ficulties have been for some time in the way of 
removal, and may be said now to hardly exist. 
The commercial production of ozonised air was 
developed as far back as 1877, in France, by the 
experiments carried out by Gaston Leguy, and the 
apparatus devised by him for its production in 
commercial quantities ; and ozonised air has been 
for many years employed for bleaching feathers 
and gut, for removing disagreeable smell and taste 
from oil, in the manufacture of vinegar by the 
oxidation of alcohol, &c. The principle on which 
the apparatus of Mr. Leguy is constructed is the 
coiling of two ribbands of metal (aluminium) inside 
and outside a glass tube, and uniting them to the 
electrodes of a battery. A bundle of these tubes 
is placed inside a larger one, through which air is 
propelled ; this air is in free contact with both 
electrodes, and is charged with ozone by effect of 
the current. Three ozonisers of this type, 30 cen- 
timetres in length, arranged in series, will, with a 
eurrent of 30,000 volts, at the temperature of 
about 0 deg. Cent. (82 deg. Fahr.), produce 5 litres 
of air, ozonised to 36 milligrammes of ozone to the 
litre, per minute. Mr. Leguy long ago pointed out 
that one of the most important applications of 
ozonised air lay in the sterilisation of water. 

An important advance in this direction did not, 
however, occur till 1891, when Messrs. Siemens and 
Halske, of Berlin, constructed to the design of Dr. 
Frohlich, a more powerful apparatus. This consisted 
essentially, first, of a central metallic tube closed at 
the two ends, and in communication with a circula- 
tion of water to keep down the temperature and 
prevent the decomposition of the ozone; second, an 
intermediate insulating tube; and third, an ex- 
ternal metallic tube represented by tin-foil fastened 
to the preceding. The isolating tube, whose object 
is to prevent sparking between the electrodes, was 
no longer of glass but of celluloid, which allowed 
much higher voltages to be used than by the older 
arrangement. Several of these tubes of large dia- 
meter were united in series and worked by a dy- 
namo. Dr. Frohlich obtained up to three milli- 
grammes of ozone per second and per horse-power, 
with a maximum density of 36 milligrammes of 
ozone per litre of air, which it seems impossible to 
exceed with ordinary atmospheric air. One of the 
first applications which Dr. Fréhlich claimed for 
his ozoniser was the purification of river water for 
potable purposes, 

This application appeared to be so important that 
the Imperial German Sanitary Office commissioned 
one of their collaborators, Dr. Ohlmiiller, to 
exhaustively investigate the germicide properties of 
ozone produced by the Siemens and Halske process. 
The results of these investigations were published 
(1893) in the official record of the Sanitary 
Office (Arbeiten aus dem Kais, Gesundheitsamte ; 
Ueber die Einwirkung des Ozons tiber Bakterien, 
vol. viii, page 228, &c.) These investigations 
definitely proved the high value of ozone as a 
germicide. Dr. Ohlmiiller employed in his experi- 
ments a small ozoniser identical with the Siemens’ 
tubes, worked in connection with an 8-ampere 
dynamo at 65 volts, and a gas motor of one horse- 
power. The electrised air was not cooled, but dried 
by being passed through a scrubbing receiver con- 
taining sulphuric acid. The quantity of ozone 
obtained by this means varied considerably. When 


passing slowly at the velocity of alitre every seven 
minutes, the concentration obtained reached 36.2 


milligrammes per litre ; while with a much higher 
velocity (one litre per 4} seconds) the air only con- 
tained 5.8 milligrammes per litre. 

Ab initio, one important conclusion was reached, 
viz., that the ozone process was not adapted to the 
disinfecting of rooms or their contents, as it was 
impossible to expose the dry dust with its microbe 
inhabitants to its influence in any practical fashion, 
but it was found that microbes in liquids were easily 
affected, and their destruction was swift and sure. 
Dr. Ohl miiller was able to absolutely sterilise distilled 
water, holding in suspension several million refrac- 
tory spores of the ‘‘ charbon ” bacillus per cubi¢ cen- 
timeter; by passing 5 litres of air charged with 15.2 
milligrammes of ozone per litre, through water con- 
taining 3,717,000 spores per cubic centimeter for ten 
minutes, these were entirely destroyed, and similar 
quantities were found to be sufficient to sterilise dis- 
tilled water containing innumerable germs of typhoid 
fever, cholera, &c. Another important conclusion 
arrived at by Dr. Ohlmiiller was, that water charged 
with dissolved organic matter of animal or vegetable 
origin, required proportionately more ozone to 
sterilise it, whereas the number of colonies of 
bacteria it contained did not seem to exercise any 
appreciable effect on the quantity required. The 
higher the degree of impurity determined by the 
permanganate test, the greater the ozone required 
for sterilisation, the latter being expended in oxi- 
dising these organic impurities rather than in burn- 
ing up the microbe germs, This phenomenon de- 
pends upon the fact pointed out by Mr. Duclau, in 
the ‘‘ Annals of the Pasteur Institute,” as far back 
as 1890, that the weight of the microbes is always 
infinitely less than that of the dissolved organic 
matter in impure river water, even when this con- 
tains over 100,000 colonies per cubic centimeter. 

Since then Dr. Ohlmiiller found that highly diluted 
sewer water, giving 67.8 milligrammes per litre (per- 
manganate test), after being treated for ten minutes 
with electrised air containing 95.8 milligrammes of 
ozone, was deprived of only 70.8 per cent. of the 
typhoid bacilli which had been introduced into it; 
while the same water when further diluted, and 
yielding only 21.7 milligrammes (permanganate test) 
was practically sterilised, as it lost 99.9 per cent. of 
the cholera microbes with which it was infected, 
after having been subjected for ten minutes to the 
action of 85.4 milligrammes of ozone. A solution 
which absorbs only 11.3 milligrammes of perman- 
ganate was entirely cleared of its microbes after treat- 
ment by 12.8 milligrammes of ozone in two minutes. 

Water drawn from the Spree (4.6 milligrammes 
permanganate test), was infected with typhoid 
germs to the extent of 9 millions per cubic centi- 
metre, and yet was rendered sterile in 5 minutes 
with 40.6 milligrammes of ozone. 

The general results of these researches were sum- 
marised by Dr. Ohlmiiller in the following terms : 
‘*Ozone possesses a powerful destructive action on 
bacteria suspended in water, provided this water is 
not rendered impure by an excess of organic sub- 
stances. The result is the same where the bulk 
of the inert organic matter is previously oxidised 
up to a certain point by ozone.” 

The action of ozone on bouillon cultures investi- 
gated by D’Arsonval in 1895, corroborated Dr. 
Ohlmiiller’s researches as to the protective effect of 
the presence of oxidisable inert organic matter in 
liquids, on the microbes they contain, when ozonised 
air is passed through them. 

But the data thus obtained opened out new prac- 
tical applications for the ozone processes, and as 
far back as five years ago Messrs. Siemens and 
Halske offered to undertake the installation of 
vorks for the commercial production of ozone, but 
their experiments and researches have, on the 
whole, been somewhat fruitless, as they do not seem 
to have conclusively led to the practical results they 
had in view. But Mr. Froéhlich’s ideas have, in the 
meantime, been taken up by others. Baron Tindal, 
in Holland, formed the Ozone General Manufac- 
turing Company, which has been the first to under- 
take experiments on a large scale, and has esta- 
blished works and a laboratory at Oudshoorn, near 
Leiden, where appliances are manufactured for the 
technical employment of ozone, and the sterilisation 
of water by means of ozonised air. The results 
achieved at these experimental works are well 
worthy of description. These consist of: 1. The 
effect of this system of purification and sterilisation 





as applied to the water of the ‘‘Old Rhine.” 2. The 
evolution\ of the process and plant employed for 
ozonising air and sterilising water. 

In 1893 Messrs, Tindal, Schneller, and Van 





der Sleen commenced their experiments which led 
to the evolution of the apparatus used at Ouds- 
hoorn, which consists essentially of the elimination 
of the insulating division between the electrodes 
and its replacement, to insure non-sparking, by a 
resistance in the form of a porcelain cylinder or a 
glass tube full of glycerine, of a determined length 
in front of the ozoniser. Owing to this improve. 
ment, the weak link in the previous appliances was 
done away with ; the use of high tensions up to 
50,000 and 100,000 volts was rendered possible ; 
and the yield of ozone commensurately improved. 
While in the earlier apparatus the distance between 
the electrodes was limited to 2 or 3 millimetres 
(the thickness of the diaphragm), in the new ap. 
paratus it can be increased to over 100 millimetres, 
Furthermore, one of the electrodes being made 
purposely rough, the apparatus no longer acts as a 
condenser, which absorbs a large proportion of the 
current to charge it, and the obstacle to the use 
of high tensions has disappeared most effectively. 
Baron Tindal’s apparatus, used in 1896 at the 
Hygienic Exhibition, used a voltage of 50,000, and 
those at the Oudshoorn use up to 100,000 volts. 

The water treated at Oudshoorn is derived from 
the ‘*Old Rhine,” which is nothing more than a 
slow-flowing locked canal, where the surplus water 
from the Polders, which drained the old Haarlem 
Sea, is emptied. This water varies in quality 
with the level of the water in the Polders; 
when this is low, the ‘‘Old Rhine” receives only 
swamp water, rich in highly coloured vegetable 
matter. The ‘‘Old Rhine” water is also subject to 
all the contaminations to which unprotected water- 
courses through thickly populated districts, are 
always more or less subjected. It serves as a 
much frequented canal, and receives the waste 
waters from a multitude of riverain manufacturers, 
together with the sewage of all the neighbouring 
towns and villages. The intake of water for the 
works is at the lower extremity of these various 
sources of contamination. The water is there very 
impure throughout the year. It is turbid, opaque, 
of a black-brown colour, filled with organic and 
inorganic particles of every kind, and possesses a 
nauseating smell. 

Even after being thoroughly clarified and filtered 
through several thicknesses of filtering paper it 
still remains highly coloured, and retains the yellow 
straw colour which is characteristic of swamp 
waters. The chemical composition is variable, but 
the following average of a number of analyses will 
give a fair idea of it: 

Insoluble residium 0.200 to 0.550 grains per litre. 

Losses thro’ calcination 0.030 ,, 0.070 

Permanganate test 0.015 


” ” 


Free ammonia 0.00015 ,, 0.00010 a 
Albuminoid ammonia 0.00025 ,, 0.0009 4s 
Nitrites ... from zero ,, traces. 

Nitrates ss »» 0.0005 PA 
Chlorine . 0.035 ,, 0.120 a 


This water is therefore highly impure and com- 
parable with the most impure river waters—even 
that of the Lys-at Ghent, after receiving the water of 
the Espierre Canal, at times is hardly worse. The 
following Table gives a fair comparison with other 
proverbially impure waters. 

TABLE I.—Analyses of Impure Waters. 
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Residium after evaporation! 0.466 | 0.680 0.235 00.149 0.408 
Loss thro’ heating to a red’ | 
heat - in -.| »» | 0.062 | Re » 
Permangante test .. ..| 0.063 0.050 {0.039 to0.017; 0.038 
Free ammonia . -»| 0.00024 | 0.00053! 0.0002 — | 0.0003 
Albuminoidammonia __ ../ 0.00042 | 0.00052 | ‘ 0.0005 
Nitrites ua mf 0 traces traces traces 
Chlorates ‘ 0.111 0.095 0.015 wen 0.060 








As might be foreseen, the number of bacterial 
colonies in this water generally exceeds 10,000 to 
the cubic centimetre; reaches occasionally 100,000; 
and very rarely falls to 5000. They consist chiefly 
of the microbes usually found in open waters, 
some of which belong to the groups of cab- 
bage bacilli (B, subtilis, B, mesentericos, and B, 
ramosus, &c.) producing: spores, which are most 
difficult: to destroy ; besides this the water is infested 
with microbes belonging to the group bacterium coli, 
which always occur where sewage contamination 1s 
present, and are often accompanied by the typhus 
bacillus. These rarely amount to less than 1000 
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colonies to the cubic centimetre. The most efficient 
gand filtration could not remove the bad colour 
from such water, and could hardly free it from its 
bacterial inhabitants—so that for experimental 
purposes, no more impure water could have been 
selected. Before being subjected to the action of 
ozonised air, the crude water is clarified by being 
passed through a sand filter at the rate due to a head 
of one-tenth of a metre per hour—the filter has an 
area of 10 square metres. This makes the water per- 
fectly clear, but it retains its yellow straw colour 
which even slower filtration cannot remove—also its 
swampy smell and taste. The chemical changes are 
similar to those due to all careful filtrations—infi- 
nitesimal for certain mineral constituents, disap- 
pearance of small proportions of organic matter 
oxidisable by the permanganate test, and disclosed 
by the Wanklyn process, no change in chlorates, 
nitrates, &c., and still retaining some free am- 
monia. The proportion of microbes is variable 
between several hundred and several thousand 
colonies to the cubic centimetre. Table IT. gives 
the average constitution of this water after filtration 
andozonation. After the first it is certainly unfit 
for drinking, and manifestly might be dangerous to 
health. 
Taste IT.—Analyses of June 11, 1895. 





Crude | Stored | 





Filtered : 
od Water. | Water. | Water. ‘Sapesomcese 

Residuum after evapora- | | | 

tion ae = . «| 0,222 0.220 0.284 0.294 
Chiorates |; |... 0.035 | 0.046 | 0.089 0.049 
Albuminoid ammonia ..| 0.00027 | 0.00015 | 0.00009 | 0.00006 
Free ammonia .. .., 0.00010 | 0.00010 | 0.0003 0 
Nitrites a 0 | 0 } 0 0 
Nitrates .. ve .-| 0.0006 | 0.0008 | 0.0004 } 0.0012 
Permanganate .. --| 0.024 (0.016 | 0.010 | 0.005 





Microbes per cubic centi- 
metre o. ° 


| 
| | 

| | 
| 


10,802 | 18,991! 38 | 0 


Colour :.) Yellow | Yellow Pale Yellow | Colorless 
Smell ., Slight | Slight Slight | None 
Taste Sie ae ? | ? ? | ? 
Appearance . Turbid | Turbid Clear | Clear 





The treatment by ozonised air, as practised at 
Oudshoorn, aims at freeing the water from the 
characteristics which render it unfit for use—-smell, 
taste, and colour—as well as at destroying all the 
microbes, pathogenic or otherwise, it may contain. 
Only one other process which has been adopted on 
a working scale can effect this sterilisation, and that 
is raising the temperature above 100 deg. Cent. The 
Siemens plant at Berlin and that of Rouart Geneste- 
Herscher, of Paris, produce water of guaranteed 
sterility ; but it is not a natural water in chemical 
composition, and is most disagreable to drink, being 
flat, heavy, and bad in taste, though unquestionably 
sterile. These processes are also very costly, vary- 
ing from 3$d. to 9d. per cubic metre—sterilising by 
heat is therefore out of the question. Chemical 
purification as a general rule is incomplete and not 
suitable for works on a large scale, with the 
exception of the latest Bergé process, which we 
shall describe further on. Relative sterilisation by 
filtration under the best conditions is unsatisfactory, 
as the water thus treated always contains a certain 
number of germs, and as a portion at least of these 
are derived from the non-filtered water, the result 
cannot be above suspicion, which theoretically 
pure drinking water should be, and although some- 
what reduced, the risk of infection still remains. 
But what is the use of sterilising water which, before 
reaching the consumer, must be exposed to contami- 
nation in storage tanks, and distribution pipes, &c.? 
Well, simply this ; the question is the rendering of 
river and stream water fit to drink. This water is 
exposed to the risk of contamination by germs of 
diseases which, even singly, could produce an 
epidemic. In destroying the innocuous microbes 
which this water always contains, these disease 
germs are destroyed also, and the risk of contami- 
nating water with similar germs in the process of 
distribution is infinitesimally small—the germs that 
may be added to the water in this stage being those 
of innocuous air and water bacilli alone. It is, there- 
fore, wiser to destroy all microbe life in the water, 
than risk the preservation of germs which may 
belong to pathogenic varieties, and the residue of 
the innocuous bacilli spared through the incom- 
pleteness of the process adopted for purifying 
drinking water. This risk is entirely avoided at 


Oudshoorn, and the results obtained prove incon- 
testably : 

(A) 1. That all the water microbes usually pre- 
sent in river water, are destroyed absolutely by the 
process, ; 


2. That the destruction of the pathogenic 
varieties, even the most resisting, is also absolutely 
certain should they be present. 

3. That this sterilisation is obtained in a con- 
stant and regular manner throughout the prolonged 
use of the plant in question. 

(B) That the effect of the process on the chemical 
composition is satisfactory—and that the neutral- 
ising effect of the ozone on poisons of microbe 
origin, such as diastases, toxalbumines, ptomaines, 
&c., which might be present in very impure waters 
is sufficient. 

(C) That the organoleptic characteristics of the 
‘*Old Rhine” water are affected and modified to the 
extent of rendering it drinkable and even pleasant. 

(D) That the eventual conditions under which 
these conditions are obtained are satisfactory, and 
no new elements which are inconsistent with the 
composition of good water, or which might render 
it unfit for drinking purposes, are introduced. 

That these results are obtained at Oudshoorn in 
a remarkably successful fashion, details, which will 
be given in our next article, amply prove. 

(To be continued.) 
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SHIPBUILDING AND BripGE-BuILDING DEPARTMENT, 
CHALON-SUR-SAONE—BRIDGES—(continwed). 


Military Bridges—General Marcille’s System.— 
The experience gained through the observation of 
recent wars has demonstrated the necessity of 
organising in times of peace, sufficient material of 
a suitable kind to repair the bridges and railways de- 
stroyed by the enemy. The problem was a difficult 
one to solve, and after full investigation the French 
Government Commission decided to adopt the type 
proposed by General Marcille, as being that which 
met the purpose best. 

The Marcille bridges are divided in two groups, 
the large and small bridges ; they are essentially 
portable, and are built in sections as large as pos- 
sible. 

The small bridges are of two classes ; those of 
10 metres (32 ft. 10 in.) and under, and those of 
10 to 20 metres (32 ft. 10 in. to 65 ft. 7 in.). They 
are made to receive the track on the top of the 
girders. The large ones are also of two classes ; 
from 20 to 30 metres (65 ft. 7 in. to 98 ft. 5 in.) 
and from 30 to 45 metres (98 ft. 5 in. to 147 ft. 7 in.). 
The large bridges are made to take the track at the 
top or bottom indifferently, and in both cases they 
can be fitted with a wood flooring for the passage 
of troops and artillery. 

The elements of the small bridges are in sections 
of 10, 5, 2.50, and 1.25 metres, which sections 
methodically combined form bridges, the length of 
which is on an arithmetic progression with a ratio 
of 1.25 metre. 

Those of the large bridges are in sections of 10, 
7.50, 2.50, and 1.666 metres, which, when combined, 
form bridges the length of which is on an arith- 
metic progression with a ratio of 0.83 metre. 

Mild steel is used throughout, with a breaking 
strain of 45kilogrammes (28.57 tons per square inch), 
and 20 per cent. of elongation. When erected, these 
bridges weigh per running metre 550, 785, 1500, 
and 2200 kilogrammes for spans of 10, 20, 30, and 
45 metres. The time for erection on the spot is 


as follows : ” * i 
: 10 metres. 
Bridges of { 6 12 46 80 hours. 

The various elements are stored in dépét in such 
a way as to form complete sections of line ; all the 
sections can be put on trucks, and can pass 
under the French gauges of open goods wagons. 
Loading and unloading are effected with great 
rapidity with the help of shears forming part of 
the material, and perfectly well designed. These 
bridges have already rendered great service in 
time of peace for the rapid replacing of works 
that necessitated urgent repairs, and the experi- 
ments already made, tend to show that in time of 
war their great reputation would be fully justified. 

Military Bridges.—Oolonel Pfund’s System for 
Field Service.—These bridges may be regarded as 
supplementing those above described ; they can be 
put down in spots difficult of approach, and be 
used for railway lines and the passing of heavy 
trucks. Experience has shown that not more than 
60 per cent. of the traffic required in war time will 
be taken over heavy bridges, the remaining 40 per 
cent. being suitable for lighter bridges laid down 





for the ogcasion. 


Colonel Pfund, of the Swiss Corps of Engineers, 
is the inventor of a very rapid and ingenious 
system of light military bridges, which is illustrated 
by Figs. 347 to 355, pages 610 and 611. The 
superstructure is supported at intervals by trans- 
verse steel joists E that carry a socket G at each 
end through which pass two movable pointed piles 
P, that can be made fast at any height by means 
of a screw ora pin. On these joists longitudinal 
bearers are laid to carry the platform T. 

a. Infantry Bridges.—Kach bridge for the pas- 
sage of infantry consists of the superstructure, the 
piers formed of the raking piles, the transverse 
bearers, and an intermediate support ; each bay is 
7 metres (23 ft.) span from centre to centre of the 
double X-piles and 1.200 metre (3 ft. 11 in.) wide, 
this width being sufficient for the crossing of troops 
two abreast, and of horses in single file. The inter- 
mediate support (which is similar to the platform- 
carrying device, but with single piles), reduces the 
span to 3.500 metres (11 ft. 6 in.). The super- 
structure is calculated for a concentrated load of 
400 kilogrammes (say 8 cwt.), or a uniformly 
divided load of 250 kilogrammes (say 5 cwt.) per 
metre run. 

The superstructure can be made up in sections 
of sizes suitable for transport by mules ; such was 
the case for bridges supplied by Messrs. Schneider 
and Co. to the Argentine Republic. It can also be 
constituted “— by wood girders or logs found 
on the spot, as has been done in the case of the 
apparatus delivered to Switzerland, Spain, Sweden, 
&c 


Erecting these bridges is a very simple opera- 
tion. The intermediate support and the platform- 
carrying device are first applied to the shore end of 
the superstructure ; two men stand forward, hold- 
ing each a pile at an equal incline (about 60 deg.). 
Each man drives a pile at this angle in the bed 
of the river and immediately tightens the socket on 
command of the superintending officer ; they then 
each take hold of the second pile. The squad push 
forward the superstructure and this advances, de- 
scribing the vertical arc of a circle, the centre 
of which is the bearing point of the pile in the bed 
of the river. On command of the officer the squad 
stop the forward movement of the superstructure ; 
the second pile has been brought in front of the 
first one, the two together on each side forming an 
X. The two men previously mentioned then drive 
each this second pile, and the operation is proceeded 
with in the same way until the bridge is laid. 

The forward movement takes a maximum of one 
minute for 2-metre lengths of superstructure. This 
method can be followed in places where pontoon- 
men would not be able to fix their trestles; it is 
well adapted for crossing narrow gorges. 

b. Bridges for all Military Corps.—Only a few 
modifications of the above method of bridge con- 
struction are necessary to provide a means for 
crossing rivers by all corps of troops. The groups 
of piles and the intermediate — are arranged 
for placing side by side, two widths of super- 
structure; the width is thus increased to 2.400 
metres (7 ft. 104 in.), and is therefore sufficient for 
the crossing of vehicles. 

Channel Bridge.—A passing word concerning this 
scheme, in which so many engineers have been 
interested, may be given. 

When the company that had been formed for de- 
signing a bridge over the Channel, sent to the 
Government for aS (1894), the design worked 
out in every detail by Messrs. Schneider and Co., 
and, as regards the foundations, by Mr. Hersent, 
the execution seemed nearer realisation than at the 
present time. It is quite possible, however, that a 
fresh current of opinion may be set up in favour of 
such an important work. Therefore, the bridge 
designed by Messrs. Schneider and Co. is still of 
actual interest. The calculations made, prove, 
without a doubt, that it is possible to build such a 
gigantic viaduct, notwithstanding what has been 
said to the contrary; it will consequently be of 
interest to refer briefly to the main points of the 
design. 

The bridge proposed is 33,450 metres (20? miles) 
in length, in a straight line; the greatest depth is 
51 metres (167 ft.). On the whole length, the sea 


bottom consists of heavy chalk beds. Messrs. 
Schneider and Co.’s design embodied s of 500 
and 400 metres (1640 ft. and 1312 ft.). The founda- 


tions were to be executed with the help of com- 
ressed air, notwithstanding the t depths. 
OM. Hersent has described fully the means he 





intended taking in order to overcome the difficulties 
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of this part of the work.) Tu.e superstructure rests 
on iron columns, which are erected over masonry 
piers ; these columns are tubular ; there are two 
on each masonry pier, and their head has the 
shape of an ogival truncated dome, on which rests 
the girder. 

The minimum height from low-water mark to the 
bottom part of the girders is 61 metres (200 ft.) ; 
the rail level is 70.450 metres (231 ft.) above low- 
water mark. The large spans of 500 metres 
(1640 ft.) consist of two overhanging trusses each 
of 187.500 metres (615 ft.), on the ends of which 
are placed smaller central girders 125 metres 
(410 ft.) long. The 400-metre (1312-ft.) spans are 





formed by the joining together of two large! 
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trusses, thus balancing the overhang that forms the 
500-metre (1640-ft.) spans. The joint is of a 
special kind, which allows for expansion, while it 
maintains both ends level. The bedplates which 
support the girders on the columns are fixed. 

"he main girders are on the Warren type ; their 
maximum height at the parts over the columns is 
63.150 metres (207 ft.) ; they are 38 metres (124 ft.) 
high at the centre of the 400-metre span, and 
11 metres (36 ft.) at both ends of the small 
125-metre central girder. 

The two main girders are inclined one towards 
the other ; the cross-section of the work is, there- 
fore, of a trapezoidal shape. The distance from 
centre to centre of girders at the bottom over the 














































columns is 25 metres (82 ft.) ; at the top they are 
5 metres (16 ft.) distant. The two main girders 
are united together by lower horizontal stays and 
by a series of transversal stays in the same plan as 
that of the trellis bars that withstand compression 
strains. 

The superstructure is designed ior two railway 
lines, and is placed on transverse girders made of 
Warren three-link beams, which carry four rows of 
string-pieces made of trellis girders of various 
heights, firmly fixed and stayed together. The 
outside rows of string-pieces are fitted with brackets 
to which are fixed screen railings 3 metres 
(9 ft. 10 in.) high, and which serve to reduce the 
action of the wind on the trains. Other screens, 
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arranged for diverting the wind, are fitted to the 
main ribs of the girders, and reduce in a large 
proportion the effects of the wind on the bridge ; 
these devices secured an important saving on the 
total weight of metal. 

Such are the principal data of the channel bridge, 
to which we refer on account of its great interest as 
a bold design. All the details for the construction 
and erection have been worked out with the greatest 
care; the plant of Messrs. Schneider and Co.’s 
Chalon Works would enable the rapid carrying 
out of the construction. A total period of seven 
06 would be required for completing this huge 
work. 


THE BRITISH ASSOCIATION. 
(Concluded from page 575.) 
Section F. 


Economic ScrENCE AND STATISTICS. 

THE sittings in this section were renewed on the 
Monday of the meeting, September 12, the Presi- 
dent of the section, Dr. James Bonar, again occupy- 
ing the chair, the proceedings being taken up with 
renewed vigour after the holiday of Saturday and 
the rest of Sunday. There was a large attendance 
of members at the commencement, and six papers 
were disposed of during the day, the first three 
being read in succession and discussed together. 
The paper first taken was by Mr. George Pearson, 
and was on the somewhat interesting subject at the 
present time of Socialistic crazes of 





MUNICIPALITIES AS TRADERS. 

As Mr. Pearson is a member of the Sanitary 
Committee of Bristol, he may claim to speak with 
some authority from the municipal point of view. 
At the outset he disclaimed, however, any inten- 
tion of trying to impress the Section with his own 
views (a promise hardly fulfilled in the sequel), but 
would turn his attention more to the historical 
aspect of the question, and give a record of what 
had been done. We had long passed the “so-called 
good old times,” when the doctrine prevailed that 
if each man swept his own doorstep the village 
would be clean; in connection with which state- 
ment we would venture to point out that sweeping 
of doorsteps is hardly ‘‘trading” as generally 
understood; but rather what the author more 
properly designates the ‘‘ performance of duties.” 
The “public provision of water supply, and also 
the supply of light,” which Mr. Pearson describes 
4s “one step further” are, however, undoubtedly 








Fic. 355. 


‘‘trading ” in the strictest acceptance of the word, 
as also is the supply of ‘‘a cheap, frequent, and 
regular mode of locomotion.” We have not yet 
experience enough in this country to say whether 
locomotion would be cheaper, better, and more 
regular if under municipal control than as carried 
out at present by private enterprise; but the 
author rather infers, by using the adjectives in 
connection with municipal enterprise, that it would 
be so. That the purchase of gas and electric light 
undertakings has been advocated by most of the 
municipal councils at the present time, proves, 
we think, no more than does the fact that the 
same thing is opposed by the majority of the 
directors of companies that are to be swallowed 
up. Personally, the author said he had no fear 
of a name, and any scheme bearing on the face 
of it the impress of common-sense he would 
not reject because its opponents called it by the 
disagreeable name, ‘‘ Socialistic.” It might be re- 
torted in reply to the author that the reason 
the name ‘‘ Socialistic”’ has become a disagreeable 
name in the ears of many people, is because 
schemes advocated under this title are generally 
distinguished by the lack of that most desirable 
component, ‘‘common sense.” The author pro- 
ceeded to give some interesting figures bearing 
on the subject. Inthe year 1896 the National 
Debt fell to 648,474,1431. as against 656,998,941. in 
the year 1895, or a decrease of about eight millions 
for the 12 months. On the other hand, local in- 
debtedness had risen from 235,335,0491. in 1895 to 
243,209,862). in 1896, which was an increase of 
about the same amount as the decrease men- 
tioned. The increase in municipal enterprise 
in electric light was shown by the following 
figures: Up to the year ending March, 1895, 
1,378,818]. only had been invested in such enter- 
prises by local authorities, whilst fifty local autho- 
rities owned electrical undertakings. He estimated 
the capital invested up to the year ending March, 
1897, at 4,000,000/., and he thought this sum must 
have grown to nearly 6,000,000/. The author was 
of opinion that municipal trading should be confined 
to the provision of those necessities of civilisation 
which were so large as to be beyond the power of 
individual effort to supply, and which did not form 
part of any Government department. The effort 
of the individual would generally produce more 
economically than either a company or local autho- 
rity, but as between a company and a local autho- 
rity there was, economically speaking, very little to 
choose, and corporations could claim to be free from 








the misappropriations of capital which appeared to 
be incident to the formation of so many of the 
companies which from time to time came under 
notice. For this reason the cheapness of the price 
of money when raised on the credit of a local autho- 
rity as against the dearness of money when raised 
by a company, must always enable a local authority 
to trade on a smaller gross profit than a company, 
and, therefore, required less to be abstracted from 
the pockets of the consumers to secure success to 
the undertaking, whatever it might be. He was 
of opinion that the supply of water, gas, electrical 
energy, and trams should be in the hands of the 
local authority. Cleansing, ashing, and water- 
ing should also be done without the aid of a 
contractor ; but he would not suggest, except under 
exceptional circumstances, that all municipal works, 
such as erection of buildings and other matters of 
that kind, should be undertaken by the munici- 
pality. But where, for any reason whatever, there 
was a lack of outside competition, then these works 
could be done generally more economically and 
always better by the municipality than by a con- 
tractor. On the other side of this question was to 
be found the question of labour. Local authorities 
popularly elected were liable to pressure from 
without, of which the directors of public companies 
and private individuals were relatively free. Work- 
ing men had votes, and would use them to serve 
their own ends, precisely to the same extent as 
other people, and labour questions raised just 
before a November election put the independence 
of a candidate for a seat in the Council to a severe 
test ; but this, in his opinion, was a nettle to be 
grasped by a straight refusal on the part of the candi- 
date. It was seldom when this was done that the 
labour combination was successful. As to the pur- 
chase of telephones, Mr. Pearson would rather be 
without them. He had nomore faith in a municipal 
telephone than he had in a municipal telegraph or 
municipal post office. In conclusion, the author 
considered that municipal traders had nothing to fear 
for the future, judging by past experience. 


MonicipaL Trapinec Prorits. 


A paper was next read by. Mr. Edward Cannan 
entitled ‘‘ Ought Municipal Enterprises to Yield a 
Profit in Aid of Rates?” This was a thoughtful 
contribution, of which, however, we can only give 
a brief abstract. 

In form, the author said, municipalities and 
joint stock companies are much alike, the manage- 
ment of both being committed to an elected council 
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or directorate, and the ordinary members only inter- 
fering on rare occasions directly, though the citizens 
or burgesses exercise far more influence on the 
decisions of their representatives than the share- 
holders. But the basis of membership is very dif- 
ferent. In the company it is ownership of a frac- 
tion of the homogeneous capital of the company, 
each fraction being exactly the same as every other 
fraction of the same magnitude. In the munici- 
pality, it is connection with particular objects which 
have for the most part an individuality of their own, 
which are not in the possession of the municipality, 
but only subject to its claims for rates, and which 
are re-valued from time to time so that they need 
not continue to bear the same proportion to the 
whole of the rateable property. The company dis- 
tributes profits in money dividends to its share- 
holders, while in performing its ordinary functions 
the municipality provides commodities or services 
for its members directly, and consequently has no 
opportunity of making profits to be divided among 
them in money dividends. 

As far as municipal enterprises are concerned, 
however, the position of the municipality resembles 
that of the company much more nearly. Municipal 
enterprise is distinguished from ordinary municipal 
work by the fact that the commodities or services 
which it provides, are supposed not to accrue to the 
citizens approximately in proportion to the rate- 
able value of the property with which they are 
connected, so that it is considered necessary to 
charge for them by methods and standards different 
from those which regulate the levying of rates. 
By hypothesis, then, the business is no longer a 
merely ‘‘mutual” one, in which each member 
receives direct benefit in proportion to his share, 
but a business like that of an ordinary company. 
The municipality ought to be allowed to make a 
profit for the same reasons as a company is allowed, 
in order that it may have some inducement to 
undertake the enterprise, which it will not have if 
it must take all risk of loss and no chance of gain ; 
in order to secure efficient management, and in 
order that the economic proportion in the produc- 
tion of different commodities may not be disturbed. 
The arguments against profit-making in municipal 
enterprise seem to be founded on an antiquated 
socialism or on a false analogy, either from co- 
operative institutions or from ordinary municipal 
work. There may be, the author said, cases in 
which it is not economically desirable that the 
highest possible profit should be made, but these 
cases are far less frequent than is supposed, and 
since, when they occur, the damage must be much 
greater to the locality than to the country in 
general, and also be tolerably obvious, there seems 
no need to restrict the freedom of the locality. 


RECTIFICATION OF MunIcirAL FRONTIERS. 


A paper by Mr. W. M. Acworth with the above 
title discussed the same subject from a somewhat 
different standpoint. The author, after stating 
that his main object was to invite consideration of 
certain recent developments, went on to say that 
gas and water supply had long been regarded, on 
the ground of their general necessity, as natural 
subjects for municipal ownership. But it was re- 
served for a commercial company—the South Metro- 
ona tia make gas really available in the poorest 
nouses by the adoption of the penny-in-the-slot 
system. With the rapid advance of rival methods 
of lighting—petroleum, electricity, and, perhaps, 
acetylene—coal gas was much less a general neces- 
sity of life than it was formerly. Simultaneously 
there had been a rapid advance in the use of coal gas 
as a source of power. In America they were build- 
ing gas engines of 700, and, he believed, of as much 
as 1000 horse-power. It would hardly be argued 
that the supply of gas as a source of power on a 
wholesale scale, was a natural function of the muni- 
cipality. There was no special reason why the 
credits of the ratepayers should be pledged to 
enable a capitalist to procure the power for his 
mills at a cheaper rate. Putting the matter from 
another point of view, would it be contended 
that municipal management, with its inevitable 
slowness of methods, was better fitted than 
private enterprise to supply gas power in com- 
petition with power derived from other sources? 
On the advantages of municipal supply of gas for 
lighting purposes there was no need to dwell. But 
even here it must be admitted that there had been 
found a corresponding disadvantage in the natural 
reluctance of corporations already possessing profit- 
able gas undertakings, to admit electric light, either 








in their own hands or in the hands of private pro- 
moters, to compete with their own gas supply. The 
supply of water was a natural subject for public 
ownership. Even in America, where, in well-justi- 
fied despair of municipal management, the great 
city of Philadelphia had recently sold its gas- 
works to a trading company, no one suggested 
that public water supply should be placed on a 
commercial basis. e would refer to a possible 
new extension of municipal functions. A House of 
Commons Committee had reported that competition 
in telephone service was desirable in the public 
interest, and that they saw no reason why, in any 
place where the Post Office did not compete with 
the National Telephone Company, licences should 
not be granted to the local authorities. They further 
expressed the opinion that from the point of view 
of local finance, a telephone service would be as 
successful as had been the supply of gas, water, 
tramways, and electric light, by local authorities. 
So, as the corporations of Edinburgh and Glasgow 
had already applied for telephone licences, and as 
the Post Office was hardly likely to enter into com- 
petition with the National Telephone Company 
merely in order to keep the corporations out, we 
should probably see the experiment of municipal 
telephones tried on a considerable scale ere long. 
Electric lighting, the author pointed out, had from 
the outset been a mixed service, in the hands, here 
of a company, and there of a municipal corporation. 

Last session two local authorities sought, and one 
of them obtained, power to compete with electric 
companies in possession. In conclusion, Mr. 
Acworth submitted that the ever-increasing compli- 
cation of civilisation, and the ever-increasing 
specialisation of science, coupled with the ever-in- 
creasing inter-dependence of independently organ- 
ised local government district, all tended towards a 
readjustment of the boundaries of direct municipal 
activity, and that the readjustment was likely to be 
on the whole in the direction of extending, rather 
than restricting, the public functions allotted within 
the municipal area to commercial enterprise. 

Along discussion followed the reading of these 
three papers, but few new facts were brought for- 
ward, some of the speakers rambling on at quite un- 
necessary length. Mr. MacDonald was the first 
speaker in the discussion. He warned the section 
against putting too much faith in information on 
these subjects that came from America, a wise pre- 
caution, we may add, in any case, especially when 
the information does not square with one’s own 
views. He was of opinion that municipal tele- 
phones would be a great mistake. Mr. [less re- 
ferred to tramway enterprise in Canada. In 
Montreal the proportion of taxes paid by the tram- 
way enterprises increased with the gross receipts. 
The passenger traffic on the Montreal tramways 
was far in excess of that of the city where the meet- 
ing was being held, although Bristol was six times as 
big as Montreal. In the English city he was told 
the receipts amounted to 2501. a day, whereas in 
Montreal they were about 8001. a day. 

Mr. Craigie considered the conclusions of Mr. 
Acworth were of the greatest importance ; but he 
did not agree with Mr. Cannan’s analogies in regard 
to joint stock companies and municipal corpora- 
tions. The great difference was to be found in the 
fact that a man became a shareholder in a joint 
stock company of his own free will, whereas he had 
no choice but to pay the rates of his district. 

Mr. Scott said that the questions which formed 
the subject of the three papers were attracting a 
good deal of attention in his country, where it was 
felt a distinction should be drawn between what 
had been described as ‘‘ municipal enterprise” and 
‘*municipal undertakings.” For instance, roads 
should be made and kept in repair at public expense 
because every one used the roads, but that was 
not the case with tramways and telephones, &c., 
which were the subject of individual use. Another 
speaker raised the question as to what should be 
considered those surplus profits that were to go to 
the easement of rates. Supposing, for instance, 
a corporation were to lay down an electric lighting 
plant for public supply, and advances in engineering 
science enabled them to generate and distribute 
current at a much lower rate than that which ruled at 
first, should the difference be considered as profit 
or should the public be supplied at less cost to 
them ? 

Mr. Thomas referred to the danger that existed 
in works under municipal control, of the supervision 
of labour not being efficient. The labour difficulty, 
he considered, would be greatly aggravated if cor- 








porations became large employers for works of 
supply. Mr. Miller pointed out that gas, water, 
telephones, and electric traction, all interfered with 
public property in disturbing’ the streets, and for 
this reason corporations might reasonably wish to 
have such undertakings under their control so as 
to break up the thoroughfares as little as possible. 


Tue Economic anp Socrat Errect oF ELectric 
TRACTION, 


A paper by Professor Silvanus Thompson on the 
above subject was next read, the author detailing 
the changes that he considered were to be attri- 
buted to the introduction of electric traction, taking 
Canadian experience as his chief examples. In 
Toronto there were 140 miles of tramway in the 
city, and the whole system was as fully developed 
as in any American city. Toronto, however, was 
only an example of what had occurred on a large 
scale not only in Canada, but in the United States. 
At Pittsburg, for instance, the electric car had 
created a veritable transformation. Before its 
introduction the artisans lived near their places of 
work in dirty and dingy surroundings ; now for the 
most part they had idyllic homes with gardens in 
the suburbs. In Boston there were 400 miles of 
tramways worked by electricity, for which 29,000 
horses would be required. The gain to cleanliness 
was immense. One result of this change in the 
United States was a great depreciation in the value 
of horses, of which the horse-breeding farmers 
bitterly complained. In 1890 there were in Europe 
and America 5661 miles of tramway, all worked 
by horses ; the number of miles so worked was in 
1897 only 970. But Europe was far behind America, 
and had now only 700 miles, as against 900 miles in 
the province of Ontario alone. ight years ago the 
horse tramways were 69? per cent. of the whole, 
and the electric only 15 percent. Now the electric 
tramway was actually 87.6 per cent. of the whole, 
and the mileage of electricity had risen from 1262 
to 13,765 in the course of the last eight years. 

In the discussion which followed, Mr. Shaw 
Lefevre said he hoped that the principle of electric 
traction would some day soon be introduced into 
cities in England. The author did not say whether 
the electric tramways were the property of the 
city or of the companies. He presumed they 
had been constructed by the different companies 
(Professor Thompson said that was so), and he 
supposed the author quoted that for the purpose 
of demonstrating the expediency of such enter- 
prises being undertaken by the corporation, but 
he (Mr. Lefevre) was in favour of the municipali- 
sation of such concerns. He was afraid there 
was no chance of the principle of electrical trac- 
tion being applied in London for some time, 
but he thought the results obtained elsewhere had 
shown them that it would prove a factor in settling 
the problem of the housing of the working classes. 

Mr. Acworth bore testimony to the value uf the 
paper, which he hoped would be widely read all 
over the kingdom. He was not very sanguine, 
however, that the principles described by the 
author would soon be adopted in England. Another 
speaker did not see in what respect electricity was 
superior to cable traction. 


Surpprine RIinGs. 


In many respects the most important paper of 
the day was a contribution by Mr. J. R. Galloway 
on ‘‘Shipping Rings and the Manchester Cotton 
Trade.” ‘his contribution we shall deal with else- 
where, so we may leave the matter for the present. 


Suear Bounties. 

The last paper read on this day was on ‘The 
Effect of Sugar Bounties,” the author being Mr. 
G. E. Davies. . 

The last sitting during the meeting in Section F 
was held on Tuesday, September 13, when five 
papers were down for reading. The first on the 
list was a contribution by Mr. A. L. Bowley, en- 
titled a ‘‘ Comparison of the Changes in 


Waces In France, THE UniTep STATES, 
AND THE Unirep KinapoM 


from 1840 to 1891.” This paper contained most 
interesting figures on the subject from an historical 
point of view; but limits of space unfortunately 
prevent us giving the matter full attention. The 
author referred to former memoirs on the subject, 
notably one read in the section at the Ipswich 
meeting, and another contributed to the Statistical 
Society in 1895. His present work consisted 
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chiefly in carrying English wages from 1860 to 
1840, and making comparison with foreign figures. 
The general method he followed had been to form 
an index number for wages, and all the use and 
accuracy of index numbers for prices might be 
adopted. He recognised, however, that as dates 
became remote, accuracy diminished. A Table the 
author had prepared gave average nominal or money 
wages in 1840 expressed as percentages of those of 
1891 as follows: Cotton, 50; wool, 74; building, 
66; mining, 61; iron, 77 ; sailors, 61 ; compositors, 
79; agriculture, 75. A good discussion followed 
the reading of the paper, in the course of which it 
was pointed out that averages often were mislead- 
ing, as not giving the real improvement in the 
standard for life. ‘ 


Savine AND SPENDING. 

Professor A. W. Flux next read a paper entitled 
“Saving and Spending; a Criticism of Recent 
Theories.” This was a very able and interesting 
examination into a subject-that is of wide general 
interest, the author exposing some popular errors 
ina trenchant manner. The subject, however, is 
rather out of our own special province, and we 
must reluctantly leave Mr. Flux’s paper for the 
present, at any rate. 

The next paper was one in which all must neces- 
sarily be interested. It was a contribution by Mr. 
H. Vivian, the Secretary of the Labour Associa- 
tion, and was ‘‘ On the 


PARTNERSHIP OF CAPITAL AND LABOUR, 


as a Solution of the Conflict between Them.” We 
are glad to hear what one who has played no small 
part in trade union development has to say on this 
subject, but do not find there is much that calls for 
comment in a report such as this, which must 
necessarily be a very brief résumé of a great deal of 
talking and reading. Mr. Vivian’s sentiments are 
mostly unexceptionable. That working men should 
work conscientiously, and that masters should cease 
to regard their ‘‘ hands” (in quotation type, natu- 
rally) as ‘‘ mere machines,” are moral lessons which 
it does not need Section F to enforce. If, how- 
ever, more working men were of Mr. Vivian’s way 
of thinking, and would act up to their sentiments, 
the way to universal prosperity would be very much 
shortened ; although it may be said, by way of pre- 
caution, we do not pin our faith to all that may be 
said in the paper, and the way Mr. Vivian would 
pave that road. Perhaps we can best give an idea 
of the paper by a quotation from the concluding 
portion: ‘It could hardly be expected that work- 
ing-class_co-partnership concerns would increase 
very rapidly. The captains of industry, having 
the right combinations of qualities for working out 
the principle, were not numerous in working-class 
organisations, although they were steadily increas- 
ing ; whilst sound business knowledge, an apprecia- 
tion of important economic facts, and self-discipline, 
which were so essential to success, became part of a 
working man’s stock-in-trade (or any other man for 
the matter of that), only after much experience, 
sometimes expensive experience. Still, every 
successful labour co-partnership business was a real 
step forward, and was worth working hard for, and 
showed that we had added something to the founda- 
tion upon which the superstructure of a higher in- 
dustrialism would some day be built. 
_ A paper on ‘‘Expenditure of Working Women 
in the Middle Classes,” by Miss C. E. Collet, and 
another on ‘‘The Wakefield Land System and the 
Development from it in the Volonies,” by Mr. W. 
‘Reeves, were the last read in this section 
during the meeting, the proceedings being brought 
toa close by the usual vote of thanks. 








LINCOLN ENGINE WORKS, 
CHESTERFIELD. 

TueRE are few occasions when the head of a large 
engineering firm feels he has more to think about at 
once than when he has to remodel his works or build 
them afresh elsewhere. Trustworthy guidance at 
such a time is particularly valuable because the usual 
Sources of knowledge are cut away, and, although the 
engineer may recognise how previous arrangements 
in his experience have led to inconvenience, he does not 
always perceive, until too late, the manner in which 
he can turn the new conditions to best advantage. It 
18s for this reason that we always welcome details that 
Will enable us to illustrate and describe a well thought- 
on plan of engineering works, and those we now 

®scribe through the courtesy of the proprietors, 

essrs. Clench and Co., Limited, seems to possess 
®special advantages in many respects. 


In selecting a site, one of the first things to consider 
is facility of communication, and in this respect the 
proprietors of these works have been especially fortu- 
nate. An extensive piece of land was purchased just 
on the outskirts of Chesterfield immediately adjoin- 
ing the Lancashire, Derbyshire, and East Coast Rail- 
way, which bounds the premises on the north. 
The siding from this line which runs into the 
works, as shown on the plan, Fig. 1, on page 614, 
gives direct access to the Great Northern and Great 
Eastern systems. On the west side the Midland 
Railway have a siding also giving direct access to this 
extensive system. The Great Central Railway has not 
yet been put into direct communication with the 
works, but has a station only three-quarters of a mile 
away, and in order to compete with the other four 
lines mentioned, the Great Central authorities cart 
from the works, charging only station-to-station rates. 
From this it will be seen how advantageous it is to 
be able to bring wide competition to bear on railway 
companies ; a fact in itself naturally obvious, but 
sometimes not sufficiently borne in mind in the initial 
stages of laying out new works. Of course the spot 
selected should be as nearly as possible in the centre 
of demand, and for general engineering work Chester- 
field has a good geographical position, being in the 
neighbourhood of a large industrial district. Coal 
at exceptionally low prices is to be obtained on the 
spot, whilst the same railway facilities which enable 
the products of the works to be quickly disposed of, 
also enable raw material, iron, steel, &c., to be 
obtained from a wide area of selection in quick time, 
and at low rates of freight. There are, as will be 
seen, four competing lines to London, three to Liver- 
pool and Manchester, and three to Hull. 

Another point that the prudent works designer 
will bear in mind in setting out his plans will be 
facility for extension. This detail has been very well 
provided for in the works in question. Cheapness of 
construction, so far as is compatible with efficiency, is 
a point that needs no urging.- However plentiful a 
supply of money may be at the disposal of the works 
designer, interest on capital must always form an 
item in cost of production. Too many works in this 
country are handicapped in their struggle for business 
by sums spent lavishly in construction simply because 
the money has been available; although we must 
confess that the British manufacturer loses more 
by parsimony which takes the form of keeping 
obsolete, though otherwise excellent, tools at work. 
Moreover, solidity of construction—the form which 
over-expenditure generally takes—is often a positive 
bar to the extension of premises with an expanding 
business. A leading element of cheapness is working 
on standard plans, which not only leads to economy of 
time in designing, but enables large numbers of similar 
parts to be made or bought. Naturally the designer 
will endeavour to work to ordinary trade sections, but 
if it should be desirable to depart from these, special 
forms can be obtained at cheap rates if a sufficient 
number be ordered ; whilst the advantage of havin 
few patterns for castings is apparent. Having sai 
so much by way of preface, we will proceed to describe 
Messrs. Clench’s works, so that our readers will be 
enabled to judge how far these conditions have been 
observed. 

The managing partner of the firm, Mr. Clench, has 
had long experience in the conduct of large works 
of this nature, and he may therefore be supposed to 
know pretty well what the requirements would be. 
He had a virgin piece of ground of ample area to work 
upon, and was therefore unhampered by the cramping 
restrictions of old buildings which so often beset those 
who have simply to enlarge existing shops. He deter- 
mined that his general design should embrace such fea- 
tures as would enable him to extend with that growth of 
business, which is the hope of every energetic works 
manager, and that without altering his original plan. 
To compass this every department is provided with 
adjoining space: for extension endwise and sideways, 
so that at least double, often far more, the original 
floor area can be obtained. _When the full extension 
of which the land is capable has been made, every 
department will be in its proper position relatively to 
the other shops. 

Before proceeding to describe the general design, it 
is necessary we should give some details of the con- 
struction of the building. These are all on the ground 
floor, and are of iron and steel throughout, excepting 
that they have boarded and slated roofs with Wiilsden 
waterproof material between. There are no side 
windows, and, excepting in one case, the lighting is 
by skylights, having a north aspect. The proportion 
is 1 square foot of glass to every 2 square feet 
of floor area. Our illustrations on page 618, Figs. 
21 and 22, show the general design followed, these 
illustrations being two views of the principal ma- 
chine shops. The walls are of corrugated galva- 
nised sheets supported on a steel framing composed 
of standard section channels and angles. This fram- 
ing is fastened together with nuts and bolts, whilst 
the corrugated sheets are attached by clips or nuts 





and bolts, no riveting being used. This carries out 


the general plan of giving facility for extension, as it 
is only necessary to remove the sheets and take down 
the framing in order to erect them at the new limit 
of the department. It is evident that in this way the 
cheapest method of extension is secured, as all the old 
material can be worked in. We shall refer to other 
details of construction later on. 

One of the canons of engine works design is to keep 
all the parts of articles produced constantly moving 
forward to the erecting shops so as to avoid needless 
transportation backwards and forwards. On reference 
to the plan, Fig. 1, it will bs seen that the foundry is at 
the west end. A cross-section, looking west, of this 
ees of the works is shown in Fig. 2, page 614, the two 

ays on the extreme right and left, pd shown in dotted 
lines, being extensions not yet made. The foundry for 
heavy castings is in the northern bay, and is in com- 
munication with the heavy machine-tool department 
by a narrow-gauge line. The light castings foundry 
is in the south bay of this block of build- 
ings, and between the two the intermediate - size 
casings are made. The light foundry is also connected, 
by means of the narrow-gauge line, with that part of 
the machine shops which contain the smaller tools; 
and to correspond with the foundry arrangements, the 
tools are arranged according to their respective sizes, 
the medium tools being between the large and small 
ones. There is not a separate line between the two 
buildings for medium castings, these being taken over 
the heavy or the light line, according to their approxi- 
mation to one or the other character. It will be seen 
by the plan that cross lines of railways, with turn- 
tables, are provided, both within and without the 
buildings, so that there is ample communication in 
any direction. There are also standard gauge rails, 
but these we will refer to later. The main point to 
be observed in this connection is that heavy castings 
are taken from the foundry to the erecting shop on a 
straight line from first to last. The machine shops are 
at a level 2 ft. below that of the foundry, the falling 
gradient of the premises being from west to east, so 
as to facilitate transportation of material which is in 
that direction. In Fig. 3, on page 614, is given a cross- 
section through the machine shops, the boiler-house 
and the, water reservoir which supplies the works. 
Here again dotted lines show future extensions, and 
it should be noted that the erecting shop is at the east 
end of the building, the heavy tools being in that part 
of the bay through which the section is taken. The 
pattern shop and pattern stores are placed near the 
foundry as shown in the plan, there being a narrow- 
gauge communication between them. The brass 
foundry, it will be seen, is opposite the brass finishers 
shop. 

It would have added to the compactness of the 
works, as a whole, had the foundries and the machine 
shops been brought closer together in place of leaving 
between them a considerable piece of vacant land, as 
shown in the plan, but this would have destroyed the 
harmony of Mr. Clench’s idea in providing for future 
extension. A certain amount of space would, how- 
ever, always be left as a yard for storage of boilers, 
castings, &c. His effort has been to arrange matters so 
that he can push out the confines of any department 
without disarranging the plant already in place, or 
interfering with work in progress. This seems to 
have been successfully done in all cases. For 
instance, if the course of business should be in the 
direction of requiring additional heavy castings, 
the bay of the foundry devoted to that class of work 
can be extended towards the engineering shops. No 
doubt this would involve the extension of the heavy 
machine-tool department, which would accordingly 
be built out eastward. After that there would be 
two fields of extension for both the foundry and ma- 
chine tools; the buildings could be widened at the 
sides in anortherly direction, or they could be length- 
ened by extensions east and west respectively. It 
would be a matter of convenience which plan were 
adopted. Ifthe former, a new line of narrow-gauge 
railway would have to be laid down, but this might 
be needed in any case, as a very long line serving a 
number of machine tools is apt to become congested. 
Moreover, the linear extension would necessitate re- 
arranging the erecting department, which, however, 
would probably have been extended concurrently with 
the other additions. A linear extension of the foundry 
westward would carry it out beyond the cupolas. 
From what has been said, however, it will be seen 
that the heavy foundry and heavy machine - tool 
department can be pushed out north, east, and west 
without interfering with other departments ; except- 
ing the erecting shop, to transfer which does not 
involve shifting of fixed plant, at any rate, to any 
serious extent. The other part of the foundry can be 
enlarged in much the same pe the fitting shop 
being transferred, if extension should be needed, to 
the north. The bays holding medium and light tools 
can obviously be pushed out eastward on the vacant 
round, as on this side they are bounded by the 
tters’ department and stores. TF itters’ benches, 
however, are easily transferred without interfering 





much with work in progress, and the same may by 
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said of the stores. This would give room for develop- | the premises. In this way all raw material and fuel 
ment of the medium and light tools eastward, which | for works purposes is brought in on the railway trucks 
is likely to be amply sufficient to preserve the balance to the doors of each department as required, whilst 
of distribution of space between the various depart- | the completed work is loaded on to the railway trucks 
ments, so far as the course of business can be fore- | standing in the siding at the north-east end of the 
seen. The boiler shops and smithy, which are con- | erecting shop. Batween the two principal groups of 
tained in the block of buildings in the south-west | shops there is a cross siding, running north and south, 
corner of the works, have also, it will be seen, three | over which fuel is carried to the boiler-house direct. 

sides open to extension. | We now refer to the illustrations which show the 





described to carry the roof as shown in the cross- 
sections. These smaller columns are illustrated in 
Figs. 7, 8, 9, and 10 on our two-page engraving. The 
columns for the smaller bays of 25 ft. are illustrated 
in Figs. 11, 12, 13, and 14. The main columns give 
a steady i ged for the shafting, and afford an 
excellent track for the travellers, the ways for the 
latter a brace the whole together. The flat 
surfaces of the vertical flanges afford good supports 
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We have dwelt on this feature of design of works details of construction of the buildings. These, it to which may be readily bolted radial drills or o 
will be seen, are all designed in a similar manner. | similar machine tools, countershaft brackets, &c. The 


somewhat at length, for although the details seem 
obvious enough when pointed out, they are sometimes | Figs. 4 to 14, on our two-page engraving, show the | 
overlooked until too late. We know that in the cast-iron columns. Figs. 4, 5, and 6 are respectively | 
present case they have been the subject of a good deal a section elevation and a sectional plan of the larger | 
of careful study, and certainly the thanks of engineers columns used in the 40-ft. ba, They carry a! 
are due to Messrs. Clench for their liberality in making | double crane track for the travellers, and provision 
public the result of their labours. | is made for attaching the brackets for the main line | 
In addition to the tramways, to the details of con- | shafting. The construction is fully shown in the) 
struction of which we shall refer later, it will be seen | illustrations, and their positions may be traced in the 
by the plan that sidings of standard gauge lines, com- | plan and the cross-sections. Each of these columns 
municating with the four railway systems referred to, | weighs47 cwt. In the larger bays there are two tiers | 
extend from west to east and from north to south of | of column, lighter ones being placed above those last | 





ther 


rspective views on page 618 show some of these 

eatures, 

The roofs, as already stated, are formed of slates and 
wooden lining, with waterproof material between the 
two, supported on steel trusses. Fig. 15, on our two- 
page engraving, shows a 40-ft. span, Fig. 16 a 25-ft. 
span, and Fig. 17a connecting span. The relative post” 
tions of these are shown in the cross-sections Figs. | 
and 2, from which it will be seen that the latter joins 
the higher to the lower bays. Here naturally a dif- 
ferent form of stracture is needed, owing to the chang® 




















Nov. 11, 1898.] 


ENGINEERING. 


615 











BALANCING HINGE FOR RAILWAY WAGONS. 
CONSIRUCTED BY MR. W. 8. LAYCOCK, ENGINEER, SHEFFIELD. 
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of light. Advantage has been taken of this connectin 
span to place additional skylights, these being direc 
south. They are the only lights looking in this direc- 
tion. It should be explained, in order to clear up 
what may seem a contradiction in this respect, that the 
views of the 25-ft. and 40-ft. spans are taken looking 
west, so that the north lights appear on the right- 
hand side, whilst on the other hand the connecting 
span is illustrated looking east, so that the south side 
ison the right hand. The trusses of the roof are of 
steel angles and flats, all of which were cut to length 
by template with a cold saw, every hole being also 
drilled to template for riveting. It was this fact that 
largely enabled the erection of the buildings to be 
carried on in a very ~ oe manner, the whole of the 
parts going together without fitting or measurement. 

We have already alluded to the narrow-gauge 
railway which runs all over the works, and in Figs. 18 
aud 19 on the present page we give a cross-section 
and plan of the line. It consists of a series of iron 
castings with grooves for the wheels of the trucks 
formed in the solid. These separate grids are laid in 
concrete so as to bring their upper surfaces to the 
floor level. The outer edges are corrugated as shown, 
in order to afford resistance to endwise motion. This 
makes an exceedingly firm permanent way capable of 
taking considerable weights. The remaining illustra- 
tion, Fig. 20, shows the construction of gutter with 
snow grate over it. 


(To be continued.) 





BALANCING HINGE FOR RAILWAY 
WAGONS. 

On the present page we illustrate a simple and offec- 
tive device amiga chiefly for balancing the weight 
of railway wagon drop doors. In Figs. 1 and 2 we 
show the arrangement used with new wagons, or 
those on which it is desirable to place new hinges ; 
whilst in Figs. 3 and 4 the principle is shown as 
applicable to existing wagons when the old hinges 
are retained. Referring to Figs. 1 and 2,. which 
are front and side elevations, it will be seen that a 
spiral spring encloses a bolt, the latter having a nut 
and washer at one end, and a attached to the 
hinge at the other end. As shown by the dotted lines 
in Fig. 2, the attachment is not concentric with the 
hinge pin, the consequence being that as the door falls 
down the spring is compressed more and more until 
the door reaches the horizontal position. At this 
point the door is in such a position: that its weight 
exerts the greatest effort both in preventing it being 
closed and in causing it to fall open with violence. 
As the spring is then at its maximum compression, 
the balancing arrangement is most effectively carried 
out. Naturally the controlling power cai be adjusted 
to suit the weight of the door by simply moving the 
hut on the bolt. In Figs. 3 and 4, which show the 
device fitted to existing wagons, where new hinges are 
not considered desirable, a simple lever has to be 
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introduced, the principle, however, remaining the 
same, as will be easily gathered from the illustrations. 

We lately had an opportunity of seeing this balanc- 
ing arrangement in operation, and can speak as to the 
ease with which one person can close wagon doors 
when thus fitted, whereas the operation always needs 
two and sometimes three men under ordinary circum- 
stances. The reduced wear and tear on the doors is 
a strong point in favour of the device. It has been 
found by test that with the controlling spring fitted, 
the doors and their attachments may be made very 
much lighter, and though this may not always be de- 
sirable, the fact points to longer life of the doors. 
There is no tendency of the spring either to close the 
door or make it swing open when closed, as the eccen- 
tric device, which is the governing principle of the 
invention, is a trifle beyond the top or bottom of its 
stroke when the door is either fully open or closed, 
and there is, therefore, a small force exerted to retain 
the door in either of these positions. This force, 
however, is not sufficient to oppose any serious 
obstacle to the opening or closing of the door. As will 
be seen, the mechanism is extremely simple and 
requires no attention, it being entirely automatic. 
The hinge, when applied to side opening doors, will 
retain them in either the open or closed position, or 
will prevent them swinging to and fro. It has been 
adapted for coal wagons, with both side and bottom 
doors, ballast wagon side doors, horse-box side doors, 
and goods wagon doors. 

The maker is Mr. W. 8S. Laycock, of Victoria Works, 
Sheffield. 





THE EXTRACTION OF NICKEL BY THE 
MOND PROCESS. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 8, Mr. W. 
Preece, C.B., F.R.S., the President, in the chair, the 

aper read was on “The Extraction of Nickel from its 

res by the Mond Process,” by Professor Roberts- 
Austen, C.B., D.C.L., F.R.S., Assoc. Inst. C.E. 

The Mond process marked an entirely new departure 
in metallurgical practice and in the-principles which had 
hitherto guided it. It depended on the remarkable pro- 
perty possessed by nickel of forming a volatile compound 
with carbon-monoxide, from which metallic nickel might 
be released if the gaseous compound was heated to 
180 deg. Cent. 

The methods hitherto employed for extracting the 
metal from its ores involved concentrating the nickel 
either as a sulphide (niatte or regulus), or as arsenide 
(speise), followed by either dry or wet treatment ; and 
the metal had to be refined, mainly with a view to separate 
it from associated carbon. p 

In 1889 Dr. Ludwig Mond, in collaboration with Dr. 
Carl Langer, had been e upon a method for elimi- 
nating the carbon- monoxide from gases containing 
hydrogen. They had been guided by the observation 
that finely-divided nickel removed «carbon from carbon- 
monoxide at a temperature of 350 deg. Cent., converting 
it into carbon-dioxide, whereas the dissociation of carbon- 
monoxide by heat alone, according to Victor Meyer and 
Carl Langer, remained incomplete at the high tempera- 


* | monoxide was in turn also rel 


ture of 1690 deg. Cent. The experiments were carried 
out in conjunction with Dr. Friedrich Quincke ; finely- 
divided nickel, formed by reducing nickel oxide at 
350 deg. Cent. by hydrogen, being treated with pure 
carbon-monoxide in a glass tube at varying temperatures. 
The gas oes from the apparatus was ignited, and 
while the tube containing the nickel was cooling, the 
flame became agp oye Deno increased in luminosity as 
the temperature sank below 100 deg. Cent. Metallic 
spots were deposited on a cold plate of porcelain held in 

is luminous flame, and on heating the tube through 
which the gas was escaping, a metallic mirror was 
obtained, while the luminosity of the flame disappeared. 
These metallic deposits were found to be pure nickel, 
Nickel carbonyl was then isolated in a liquid state, and 
it was possible to produce it with facility in any desired 
quantity. It could be readily distilled without decom- 
position, but on being heated to 160 deg. Cent., the 
vapour was ony dissociated, pure carbon-monoxide 
being obtained, and the nickel being aga in a dense 
metallic firm upon the sides of the vessel. 

No other metals which were submitted to investi- 
gation showed indications of combining directly with 
carbon-monoxide except iron. The discovery that in 
a mixture of metals only nickel and iron would form 
volatile compounds with carbon-monoxide, and that 
they could, therefore, be separated from the other 
metals, induced Dr. Mond to arrange experiments with 
ores aoe nickel, cobalt, iron, and copper, such as 
‘* kupfer-nickel” and ‘ pyrrhotine.” The experiments 
afforded such promising results that nen of con- 
siderable size, though still within the limits of the re- 
sources of a laboratory, was set up, and in it several 

unds of ore could be treated with carbon-monoxide. 

he principal nickel ores which were metallurgically 
treated contained the nickel in combination with arsenic 
and sulphur, besides other metals and gangue. These 
ores had first to be submitted to calcination, in order that 
the nickel might be present in the form of oxide, and to 
drive off, as far as practicable, the arsenic, sulphur, and 
other volatile bodies. The resulting oxide of nickel was 
treated with reducing gases, such as water gas or producer 
gas, in order to convert the oxide of nickel into finely- 

ivided metallic nickel, and the material containing it 
was cooled to about 50 deg. Cent., and was treated with 
carbon-monoxide, 

In 1892 an experimental plant on a large scale had been 
erected at Smethwick, near Birmingham. The process 
began with ‘‘ Beasemerised” matte; it ended with the 
market product, commercial nickel. The Bessemerised 
matte proceeded to the first operation of dead roasting, 
after which the matte contained 35 per cent. of nickel, 
42 per cent. of copper, and about 2 per cent. of iron. It 
then passed to the second operation for the extraction of 
part of the copper — two-fifths) by sulphuric acid, 
the copper being sold as crystallised sulphate of copper. 
The residue from this process contained about 51 per cent. 
of nickel, and it passed to the third operation for eee 
the nickel. Incidentally, the remaining copper was redu 
to the metallic state, care being taken to avoid reducing the 
iron. This was effected in a tower provided with shelves, 
over which mechanical rabbles , the reducing agent 
being the hydrogen contained in water gas. The tem- 
poet did not exceed 300 deg. Cent., and should be 

ept lower when much iron was present. From this 
tower the ore was conveyed continuously to the fourth 
operation of volatilisation, in which part of the nickel 
was taken off by carbon-monoxide and formed the com- 
pound nickel carbonyl. The formation of this volatile 
compound was effected in a tower similar to the reducing 
tower, but the temperature was much lower, and did not 
exceed 100 ~— Cent. From the volatiliser, the ore was 
returned to the reducer, and it continued to circulate 
between the reducing and the volatilising stages for a 
period which varied between 7 days and 15 days, until 
about 60 per cent. of the amount of nickel had been re- 
moved as nickel carbonyl. The residue from this opera- 
tion, amounting to about one-third of the original cal- 
cined matte, and not differing much from it in composi- 
tion, was returned to the first operation and naturally 
followed the same course as before. The nickel carbonyl 
produced in the fourth operation passed to a decom- 
poser, which consisted either of a tower or a horizontal 
retort heated to a temperature of 180 deg. Cent., so as to 
decompose the nickel carbony] and release the nickel in the 
metallic form, either on thin sheets of iron or, preferably. 
on granules of ordinary commercial nickel. Carbon- 
, and was returned to 
the volatiliser for taking up a fresh charge of nickel. 
When the operation was in pi the 2 ger yor carbon- 
monoxide and the partially reduced oxide of nickel and 
copper continuously revolved in two separate circuits, 
which joined and crossed each other in the volatiliser. The 
commercial product contained 99.8 per cent. of nickel. 
The author proceeded to a description of the working 
as he saw it in full operation in Smethwick a few months 
— The plant had been working for some time, and 
about 80 tons of nickel had already been extracted from 
different kinds of matte. The results were quite satis- 
factory, and pointed to the conclusion that the process 
was well able to compete with any other process in use 
a * _ a _—— nickel. 

6 process wou. ways occupy a prominent position 
in chemical history, and there appeared to be no reason 
why it should not play an important part in metallurgical 
= Its application in Canada to the great nickeli- 
erous district of Sudbury would probably contribute to 
the development of the resources of the great Dominion. 





A Natat Gravine Docx.—The Natal Government is 
collecting information with a view to the construction of 








a large graving or floating dock at Durban. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig - Iron Market.—Some 10,000 tons of pig 
iron were dealt in last Thursday forenoon. Scotch iron 
was again offered, and lost 1d. per ton. Cleveland, while 
not dealt in, advanced 2d. per ton at 483. In the after- 
noon about 15,000 tons of iron changed hands, and the 
tone was firm, Scotch and hematite iron both gaining 1d. 
per ton on the forenoon prices. The settlement prices at 
the close of the market were: Scotch iron, 493. 6d., per 
ton, Cleveland, 47s. 9d. ; Cumberland and Middlesbrough 
hematite iron, 563s. 3d. and 54s. 3d. per ton. Business 
was very quiet on Friday forenoon. Only some 10,000 
tons changed hands, and it was almost entirely Scotch, 
which fell 1d. per ton, Cleveland was firm at 48s. per ton 
sellers. The feature of the afternoon market was the 
withdrawal of sellers of Cleveland. Buyers quoted 
48s. 14d., being a rise on the week amounting to 1s. per 
ton. About 10,000 tons of other kinds were dealt in, and 
Scotch rose 14d. per ton and hematite iron 1d. At the 
close the settlement prices were 49s, 6d., 483. 14d., 55s. 44d., 
and 54s. per ton. The tone was just steady on Monday 
afternoon, when about 10,000 tons of pig iron were dealt 
in, and Scotch and hematite iron both rose, the former 
~ per ton and the latter 1d. per ton; Cleveland rose 
3d. per ton. Other 15,000 tons changed hands in the 
afternoon, and prices were unaltered, except for Cleve- 
land, which rose other 44d. per ton on the sale of a few 
lots. The settlement prices were 493. 74d., 483. 3d., 
56s. 6d., and 54s. 6d. per ton. The market was quiet on 
Tuesday forenoon, sale shou 10,000 tons being dealt in, 
and the tone just steady. Scotch warrants, after under- 
going some changes, left off at 493. 74d. cash per ton 
yuyers. Cumberland hematite iron also finished off at 
the turn easier at 563. 5d. per ton cash buyers. Cleve- 
land was again in scarce supply, and the price rose to 
48s. 74d. per ton with cash buyers over. Dealing was on 
a limited scale in the afternoon, not more than 10,000 
tons being dealt in. Scotch closed, as in the foreneon, at 
49s. 74d. per ton cash buyers, and Cumberland hematite 
iron as 56s. 5d. per ton. Cleveland was again up, the 
close being sellers at 48s. 114d. per ton. The closing 
settlement prices were 493. 8d., 48s. 114d., 56s. 54d., and 
fis. 6d. per ton. On the pig-iron market to-day a 
fair amount of business was done, about 15,000 tons 
changing hands, and the tone was very firm. Scotch 
iron advanced 1d. per ton, Cleveland 34d., and hema- 
tite 19d. per ton. In the afternoon, about 10,000 
tons again changed hands, and prices remained practi- 
cally unchanged. The settlement prices were 49s. $d., 
49s., 56s. 74d., and 54s. iad. perton. The following are 
the current quotations for No. 1 makers’ iron: Ciyde, 
55s. per ton; Gartsherrie, 55s. 6d.; Summerlee, 56s. 3d. ; 
Calder 55s. 6d. ; Coltness, 58s. —the foregoing all shipped 
at Glasgow ; Glengarnuck (shipped at pm toe, dary 53s. 6d. ; 
Shotts (shipped at Leith), 56s.; Carron (shipped at Grange- 
mouth), 56s. 6d. per ton. Last week’s shipments of pig 
iron from all Scotch ports amounted to 4250 tons, as com- 
pared with 5136 tons in the corresponding week of last 
year. They included 291 tons for India, 324 tons for 
Australia, 230 tons for Italy, 350 tons for Germany, 
1060 tons for Holland, 256 tons for Spain and Portugal, 
smaller quantities for other countries, and 1362 tons coast- 
wise. the furnaces in blast now number 81, as against 
78 at the same time last year. Six of them were 
making basic iron, 32 were making ordinary iron, 
and 42 were using hematite iron ore. Last year at the 
same time 35 were making ordinary and 37 were making 
hematite iron. The tone of the market has, on the 
whole, been quieter during the past week, and there 
has not been so much business doing. Politics are wholly 
the cause of the duller state of the market. The fluctua- 
tions continue to be exclusively dependent on the varying 
circumstances which go to make up political opinion, 
prospects of trade being in the meantime left out of con- 
sideration. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 322,400 tons, 
as cmminel with 322,985 tons, thus showing a reduction 
amounting for the past week to 585 tons. 


Sulphate of Ammonia.—This commodity has been 
showing a renewed firmness during the week, the price 
last Thursday being 92. 18s. 9d. per ton paid prompt and 
102. for Glasgow in November. On -Friday it was again 
strong, and 10/. per ton Glasgowand Leith was the quota- 
tion. Yesterday the price had advanced to 10/. 2s. 6d. 
per ton Glasgow, which was declined by makers. 


Finished Iron and Steel. —The manufactured iron trade 
is well employed, and the prospects of its continuance are 
excellent. There is great activity in the steel trade. 
Some of the founders of small goods in the Falkirk dis- 
trict have raised their quotations, and the Scotch steel 
makers are asking more money. Trouble is threatened 
with the Scottish steel makers in connection with the 
advance that was lately agreed upon by the masters. 
Unless the advance is granted immediately there is fear 
of some 10,000 hands coming out on strike to insist on it 
being cancelled in less than a month. Negotiations are 
proceeding between the two parties, and it is thought 
likely that they may result in good. 


#lasgow Copper Market.—No_ transactions were re- 
ported last Thursday forenoon, but there was a fall of 
3s, 9d. per ton. The afternoon was also without business 
and change of price. On Friday forenoon 75 tons 
were bought, and the price rose 1s. 3d. per ton. A 
lot of 25 tons was bought in the afternoon, and prices 
rose other 2s. 6d. per ton, On Monday 100 tons of copper 
changed hands, and a rise of 2s. 6d. per ton was reported. 
The same thing took place in the A conlocouly Yesterday 
100 tons were sold both in the forenoon and in the after- 
noon, and at each sitting a rise of 2s. 6d. took place. The 
market was very strong today. About 300 tons were 








purchased in the forenoon, and 200 tons in the afternoon, 
and the rise in prices on the day amounted to 1/. per ton 
—15s. and 5s. 


Another Combination of Tubemakers.—Negotiations, it 
is said, are proceeding for another combination of tube- 
makers in the West of Scotland. There are now two 
large companies here—Stewart and Menzies, Limited, 
os Wilsons and Union, Limited. A number of the 
other private concerns have had meetings with a view 
to the reconciling of their interests and the formation 
of a third big company. Should the negotiations be 
successful the trade would then be practically in the 
hands of three powerful combinations, who would have 
considerable infiuence on the regulation of prices. 


New Shipbuilding Contracts.—The Irvine Shipbuilding 
and Engineering Company have secured a contract to 
build a steamer of 800 tons for the Lombard Steamship 
Company, of London. The dimensions of the vessel are 
said to be 180 ft. long by 29 ft. breadth of beam.—The 
Clydebank Engineering and Shipbuilding Company have 
received an order for a fast paddle steamer for the South- 
Eastern and Chatham and Dover Railway Companies. 
—Messrs. Taylor and Mitchell, of Garoel Park Shipyard, 
Greenock, have just contracted to build a powerful steam 
trawler for a firmin Plymouth. She will be 110ft. in length, 
and fitted with all the latest and most approved appli- 
ances. — Messrs. Ramage and Ferguson, Leith, have re- 
ceived an order for a steam yacht of 450 tons, from — 
by Mr.G.L. Watson, yacht designer.—Messrs. D. and W. 
Henderson and Co. have ked an order to build for 
Messrs. Lambert and Holt, Liverpool, two large vessels. 
In each case the carrying power will be about 8000 tons. 
—Messrs. Rankin and Blackmore, Greenock, have con- 
tracted to build the triple-expansion engines, of 2500 
indicated horse-power, for a steamer of about 7000 tons 
deadweight carrying capacity, to be built by Messrs. 
Russell and Co., Port-Glasgow.—It is reported that Mr. 
Matthew Hope Paterson, rear-commodore of the Gourock 
Yacht Club, has placed an order with Messrs. Paul 
Jones and Son, Gourock, to build a racing yacht for him. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Railway Schemes.—The president of the 
Halifax Chamber of Commerce, who has recently been 
in communication with the Midland Railway Company 
with regard to the railway facilities they propose to give 
to Halifax, has intimated that he was in a position to state 
that the Midland Railway directors have given definite 
instructions to proceed in the ensuing session of Parlia- 
ment to obtain powers to construct a loop line and junc- 
tion near Low Moor, connecting the Lancashire and 
Yorkshire Railway with the sanctioned Midland Railway 
from Roystone to Bradford, and also running powers 
over the Lancashire and Yorkshire line to Halifax. It 
is anticipated that arrangements will be made under 
which the Midland passenger trains will have access to 
the joint station at Horton-street, Halifax, of the Lanca- 
shire and Yorkshire and Great Northern Companies ; but 
it is the intention of the Midland Company to’make a 
separate goods station on the same site as proposed in 
their last year’s scheme. The Midland Company will run 
their own passenger trains through to Halifax, and have 
arranged to give the Lancashire and Yorkshire Company 
running powers to Bradford, and forward to Ilkley and 
Otley. 

The Moulding Trades.—A somewhat serious state of 
affairs exists in the iron and steel trades of Barnsley and 
district, where the moulders have struck work in support 
of ademand for an advance of 1s. per week in wages and 
a reduction of one hour per week in the hours of work. 
The demand appears to have been made by the members 
of the Friendly Society of Iron Founders of England, 
Treland, and Wales, comprising the whole of the iron and 
steel moulders of the town, and has been refused by all 
the owners with one exception. This gentleman has 
granted the improved conditions to his men uncondition- 
ally. The present rate of wages of moulders in Barnsley 
is 363. per week of 54 hours, as compared with 36s. per 
week of 53 hours in Wakefield ; 39s. per week in Sheffield, 
to be 40s. per week at the new year; Leeds, 37s. per 
week, with probably another shilling in 1899 ; and Brad- 
ford 37s. per week, with probably an advance in January. 


Guns and Ammunition.—Mr. T. E. Vickers, speaking 
at the luncheon following the visit of the Master Cutler’s 
guests to the River Don Works, announced that with the 
machinery which the firm would have working next June 
they would be able to produce 30 heavy guns per year 
from 18 to 67 tonsin weight. Of these 15 would be 12-in. 
guns, weighing 50 tons each. The firm would also be 
prepared to produce each year 125 6-in. guns of about 
7 tons weight, and to supply all necessary forgings for the 
heavy hydraulic and electric mountings. The firm were 
now making hydraulic mountings at their works at Barrow 
for three first-class battleships and two first-class cruisers. 
An order had also just been received from the War Office 
for a complete battery of quick-firing horse artillery field 
guns, and these guns, he believed, would be the finest 
field guns to be found anywhere in Europe. 


Iron and Steel.—The iron and steel industry of South 
Yorkshire ‘is still in an exceptionally flourishing condi- 
tion, and there is every prospect of a continuance of the 
present satisfactory condition of trade. The heavy 
trades of Sheffield and district are full of work, the recent 
orders of the Government for guns and ammunition, keep- 
ing these departments exceedingly busy, while at the brass 
manufactories, stove grate, wagon, and wheel works the 
men are also fully employed. In some departments of 
industry orders have come to hand so freely that there 
will be no difficulty in finding full employment for many 


months to come. The edge-tool firms are receiving satis. 


factory indents both on home and foreign account. 


South Yorkshire Coal Trades.—The district coal trade 
continues without any great change. The pits are work- 
ing fairly well and a ine quantity is being raised. For 
house cual there is an average demand. The tonnage 
forwarded to London and the South Coast 1s good for the 
time of the year and will increase as the weather becomes 
more seasonable. Business with the eastern counties ig 
also satisfactory. The local sales are brisk, but prices 
are unchanged. In steam sorts the closing of the Baltic 
ports has lessened the tonnage forwarded to Hull and the 
east coast, but a good average for the season is main- 
tained. Fuel used by home manufacturers is moving 
freely, the demand for coke being so great that higher 
prices are easily obtained. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on Change, but quotations were irregular, 
speculation in warrants still interfering considerably with 
legitimate transactions, and the amount of business done 
was not large. In odd cases as low as 463. was accepted 
for prompt f.e.b. delivery of No. 3 g.m.b. Cleveland 
pig, or = it was guaranteed that the iron was for 
local consumption, but several sellers would not listen 
to offers at such a price, and with permission to convert 
into warrants, 1s. 6d. to 2s. more was asked and obtained. 
Makers were not so averse to the iron being sent into 
warrant stores as they were a week ago, and the conse- 
quence is that the public stocks are being largely increased, 
which is not at all surprising, seeing that warrants are 
sodear. There were some inquiries for forward delivery. 
of No. 3, but they did not lead to much business, buyers 
and sellers differing considerably in their ideas as to what 
should be paid ahead. Middlesbrough warrants opened 
at 48s. 74d., and closed 48s. 6d. cash buyers. Prices for 
the lower qualities of pig iron were largely nominal, 
dealers preferring to wait developments. Foundry No. 4 
was put at 44s. 6d.; grey forge, 43s.; and mottled 
and white, 42s. East coast hematite pig was in good 
demand, especially for local use, and a steady trade 
was reported, there being no speculation in hematite 
warrants to cripple business. For early delivery of mixed 
numbers 54s. 6d. and 553. were quoted, and some firms 
asked more. There was nothing doing in Middlesbrough 
hematite warrants. Spanish ore was very strong for early 
delivery, owing to high freights, but there was little 
doing, most consumers having a good stock on hand. 
Rubio was 15s. ex-ship Tees, but 1s. less would be 
accepted for next year’s delivery. Prompt freights Bilbao- 
Middlesbrough were 6s. 10)d. To-day there was no 
alteration in the quotations for makers’ iron, but Middles- 
brough warrants advanced to 49s. cash buyers, being the 
highest price reached for a very considerable time, and 
Middlesbrough hematite warrants were firm at 54s. 6d. 
cash buyers. 


Manufactured Iron and Steel.—A highly satisfactory 
account can be given of these branches of the er 
industry, and the allied trades are also in a very healthy 
state. So busy are most firms that they cannot accept 
further contracts except for spring delivery, and they are 
consequently quite independent of market quotations. 
Attempts have been made to place orders for this year’s 
delivery of plates, but without success. Prices are moving 
upwards. Common iron bars are 6. ; best bars, 6/. 10s. ; 
iron ship-plates, 6/. 5s.; iron ship-angles, 6/.; steel 
ship-plates, 6/. 12s. 6d.; steel ship-angles, 67. 7s. 6d.; 
steel sheets (singles), 77. 15s.; and heavy sections of 
steel rails, 4/. 12s. 6d.—all less the customary 24 per cent. 
discount for cash, except rails, which are net at works. 


Coal and Coke.—Coal prices vary a good deal. Bunker 
coal is in very good request, but the supply is abundant. 
Gas coal is firm with a good and increasing consumption. 
No change in manufacturing coal. Household coal dull. 
Coke is in very full demand for local consumption, and 
prices were very strong. For good blast-furnace qualities 
delivered here 15s. 3d. is quoted, but in many cases more 
has to be paid, and one firm at least has this week refused 
a rather large order at 16s. 








NOTES FROM THE SOUTH-WEST. 
Dowlais.—A substantial order for steel sheets has been 
received from South Africa. The steel plates used in 
building the Spartiate, recently launched at Pembroke, 
were made here, and a further important Government 
contract is stated to have been received. 


Welsh Coal for Italy.—Messrs. Pyeman, Watson, and 
Co., of Cardiff, are stated to have received a contract for 
50,000 tons of steam coal for the Italian Navy at 21s. 11d. 

r ton delivered at La Spezzia, Gaeta, Maddalena, 

aples, and Castellamare. 


Water Supply of Swansea.—The ceremony of cutting the 
first sod of the new Swansea Water Works at Cray, 
Breconshire, took place on Thursday, the Mayoress of 
Swansea (Mrs. J. Aeron Thomas), officiating upon the 
interesting occasion. A special train left the Midland 
Railway Station, Swansea, at 10.2 a.m., and arrived at 
Cray Station before noon. At the watershed the party 
were met by the contractors, Mr. J. Paterson and his 
son (of G w), Mr. A. M‘Connell, resident engineer, 


and other officials, while amongst the visitors was Mr. 
R. N. Yourdi, resident en 
Works at Rhayader, 
the Harbour Trust. 

Mr. Paterson, Jun., presented to the Mayoress a s 


ineer of the Birmingham Water 
and Mr. S. Thomas, chairman of 


Arrived on the scene of operations, 
pade, 





handle and a solid silver blade, 


with an elegantly carved 
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suitably inscribed. The Mayoress then, with the assist- 
ance of Mr. Paterson and Mr. Wyrill, cut the sod, amid 
the cheers of the assembled party. ‘The plans provide 
for a reservoir to contain 1,000,000,000 gallons, and the 
approximate amount of the contract is 250,000/. The 
work of damming the valley at the Brecon end has been 
begun, and the tunnelling at the Swansea, and is pro- 
ceeding satisfactorily, but it will take 3} years to com- 
plete it. 

The Parrett.—A_ special meeting of the Bridgewater 
Town Council was held on Monday for the further con- 
sideration of the Parrett navigation improvement scheme, 
as recommended by Mr. Wheeler, C.E., at an estimated 
cost of 111,000. r. Alderman Sully, chairman of the 
Port and Navigation Committee, moved, and Mr. Alder- 
man Peace seconded, a resolution approving the scheme, 
and authorising the town clerk to take the necessary 
steps with a view to spplying for Parliamentary powers 
tocarry itout. It transpired that the Port and Naviga- 
tion Committee is hoping, if the scheme is ultimately 
agreed to (and it will shortly be brought before a statu- 
tory meeting of the ratepayers) that the —t. capital 
can be borrowed at 4 per cent. per annum, that its rey 
ment can be extended over 70 years, and that the addi- 
tional rate required will not exceed-10d. in the pound. In 
the course of the discussion an opinion was exp 
that the estimates would in all probability be — 
ceeded. A resolution approving the scheme was, 
ever, carried by 16 to 6. 

The Electric Light.—On Saturday night a system of 
electric lighting for Llandudno was switched on for the 
first time, and proved a success. Mr. A. H. Preece has 
been the engineer concerned, and the scheme has been 
carried out at an outlay of 25,0000. 


Port Talbot Graving Dock.—The first annual meeting 
of the Port Talbot Graving Dock Company, Limited, 
was held at Cardiff on Thursday, Mr. Alderman Mordey 
presiding. The chairman reported favourably on the 
progress made in the construction of the dock, and ex- 
pressed a hope that it would be opened in March or April 
next year. 


Barry New Dock.—Messrs. Price and Wills, the con- 
tractors for the Barry new dock, which was recently 
opened, entertained a number of at a banquet, 
at Barry, on Friday evening. r. J. Price presided. 
Mr. C. J. Wills proposed the toast of ‘‘The Barry Rail- 
way Company,” and Mr. R. Evans, the general manager, 
and Mr. J. Bell, C.E., the resident engineer, responded. 
The chairman gave the toast of ‘‘The Engineers,” which 
was received with musical honours, and acknowledged by 
Sir J. Wolfe Barry and Mr. Brereton. r. KR. 
Hallowday, the chief agent of the new dock works, gave 
“The Dock No. 2 Staff ;’ and Mr. R. C. H. Davison, the 
resident engineer, having spoken in reply. Sir J. Wolfe 
seve proposed ‘‘The Contractors.” Other toasts fol- 
owed. 


Coal at Port Talbot.—Messrs. Rees and Co., Limited, 
have succeeded in finding a rich seam of bituminous coal, 
known as the Rock Fawr seam, at their workings near 
Craig, Port Talbot. 


Cardiff.—The steam coal trade has exhibited a health 
tone; the best descriptions have made 12s, 6d. to 13s. 6d. 
per ton, while secondary qualities have brought 11s. to 12s. 
per ton. House coal has been firm, although the compara- 
tive mildness of the season has somewhat restricted the 
demand. No. 3 Rhondda large has made 123. 6d. to 
13s. 6d. per ton. Coke has shown little change, foundry 
qualities making 18s. 6d. to 19s., and furnace ditto, 16s. to 
lj7s. per ton. As regards iron ore, the best rubio has 
brought 13s. 6d. to 13s. 9d. per ton. 


ex- 
Ow- 





MISCELLANEA. 


Tue Central London Agency, of 8, Stationers’ Hall- 
court, E.C., have just published an interesting little 
map showing the British and French possessions through- 
out = world. Coal stations in particular are clearly 
marked, 


Messrs. Richard White and Sons, light railway engi- 
neers, of Widnes, have secured the whole of the contract 
for the cleansing department of the Manchester Corpora- 
tion for the supply of about eight miles of light railway, 
complete with eapeen, fastenings, and switches, and 
crossings, &c., for the Chat Moss estate. 


The traffic receipts for the week ending October 30, 
on 33 of the principal lines of the United Kingdom 
amounted to 1,723,468/., which was earned on 19,253} 
miles. For the corresponding week in 1897 the receipts 
of the same lines amounted to 1,678,072., with 19,0344 

es open. There was thus an increase of 45,396/. in the 
receipts, and an increase of 219 in the mileage. 


Under the title of Sell’s Commercial Intelligence, a new 
Weekly paper has been issued by Messrs. King, Sell, and 
Railton, Limited, of 4, Bolt-court, EC., of which we 
have received a specimen copy. The new journal is 
priced at 1d., and is an eight-paged paper measuring 
20 in. by 14¥in. The editor, we gather, intends to 
devote speci 
markets, 


The loan exhibition of lithographs which has been 
organised by the Department of Science and Art, at the 
Suggestion of the Society of Arts, to commemorate the 
centenary of the invention of poy ed by Aloys Sene- 
felder in 1798, will be opened on Monday, November 21, 
a will remain open until February 28 next. The exhi- 

tion has been arranged in a building adjoining the 

hinery Section, Southern Galleries, Sout Kensing- 


attention to the condition of foreign | [}j 


road). The public will be admitted, without payment, at 
all hours when the Museum is open. 


The Secretary of State has received a despatch from 
Her Majesty’s Consul-General at Christiania, stating 
that tenders are invited by the town engineer of the port 
of Stavanger for the delivery of 4800 water and drain 
pipes of different sizes. Tenders in sealed envelopes 
** Aubud paa Rér” should be addressed to ‘‘ Stavanger- 
Stadsingenidrkontor, Stavanger,” where they should be 
received by the 15th inst. In view of the short time 
given to tenderers, persons desirous of obtaining further 
information with respect to the above tender are recom- 
mended to apply direct by telegraph to Mr. Vice-Consul 
Berentsen, at Stavanger. 


The report of Sir W. E. Garston, Under Secretary for 
Public Works in Egypt, ives some interesting particulars 
of the work accomplished during the past year. Amongst 
other important operations, the foundations of the Barrage 
have been consolidated by the grouting system which has 
been so strongly advocated in our columns by Mr. 
Kinniple, M. Tas. C.E. The work was confined to the 
Rosetta branch, pure cement grout being used. Five 
holes were drilled in each pier, extending from the surface 
of the roadway to well below the lowest depth of the 
foundations, and into each one of them, 348 in all and 
averaging 54 ft. in length, pure cement grout was poured 
until no more would run in. No pressure was applied 
beyond that exerted by the weight of the column of 
grout, which, as was found by experiment, balanced a 
column of water of twice its own height. This pressure, 
with the water surface in the river standing at 13.50 
metres, was 26 tons per ore metre, or 2.4 tons per 
square foot, and must undoubtedly have forced the liquid 
cement into the cavities in every direction in which travel 
was possible. The total cost of the work was only 3130/. 
and it is hoped that by the end of 1898 the Damietta 
branch of the Barrage will be similarly consolidated. 


In his report to the United States Bureau of Steam 
Engineering, Chief-Engineer George Melville touches on 
the performances of the Turbinia, and concludes that an 
analysis of the results recorded seems to indicate that the 
boiler was the most remarkable part of the machinery 
rather than the turbine. It is quite true that the power 
developed per square foot of grate area and of heatin 
surface was extraordinarily high for this class of vessel, 
but apparently Commodore Melville has failed to realise 
one great advantage of the turbine for high-speed craft. 
Thus, a turbine is always working most economically 
when giving out its maximum power, whereas ordinary 
reciprocating engines, when pressed, become woeful 
steam-eaters as the ratio of expansion is reduced. It is 
thus probable that at her maximum speed the steam con- 
sumption per indica horse-power in the Turbinia is 
not more than two-thirds as much as in an ordinary tor- 
pedo-boat under similar circumstances. Speaking broadly, 
a turbine takes nearly the same steam when giving out its 
maximum power or none at all. In fact, the flow through 
a Parsons’ turbine wt our memory serves, only 10 per 
cent. less when the shaft is held fast than when exerting 
maximum power. An obvious result of this is to greatly 
relieve the demand on the boiler at high speeds. A 
smaller boiler is thus necessary, and a great saving of 
weight effected. 


At the last monthly meeting of the Middlesex County 
Council, the Finance Committee, on behalf of the joint 
committee of Surrey and Middlesex, presented supple- 
mentary estimates to the extent of 35,000/. for the re- 
building of Kew Bridge. The report of the joint com- 
mittee showed that while the estimate of the total cost 
of the widening, given by their engineer—Sir J. Wolfe 
Barry—was 118,000/., the lowest of seven tenders re- 
ceived for the work, that of Mr. Easton Gibb, of Skipton, 
Yorkshire, was 169,288/.° In reply to a request for an 
explanation, Sir J. Wolfe Barry reported that his esti- 
mate was based on the prices paid for similar work at 
the Tower Bridge, with a considerable addition. He sug- 

ted that the cost of all work in the neighbourhood of 
pre had been steadily increasing during the past two 
ears owing to the obligations im by the Employers’ 
iability Act, the action of the London County Council 
with regard to the terms of labour, and the great demand 
for materials at the present time. He estimated that 
20,0002. to 25,0007. might be saved by the substitution of 
internal brickwork or concrete for stonework. The com- 
mittee further reported that they had ascertained that a 
reduction of about 20,0007. might be made on Mr. Gibb’s 
contract in the way suggested, and they recommended 
that the tender should be accepted for a sum not exceed- 
ing 150,000/., and that a Bill be promoted to authorise 
the additional borrowing. Mr. Burt, of Highgate, moved 
as an amendment to the report of the joint committee 
that the Council should not entertain the proposed addi- 
tional expenditure, but should refer the matter back to 
the joint committee with a view to bringing the total cost 
of the bridge approximately within the amount autho- 
rised by Parliament, and this was carried by 32 votes 
to eight. 


At the monthly meeting of the Leeds Association of 
Engineers, on October 27, the President (Mr. William 
Sheldon) in the chair, a paper was read by Mr. F. 

ie Watson, A.M. Inst. C.E., on “The Desi ing 
and Construction of Refuse Destructors.” In the design 
of a successful refuse destructor, he said, there were 
certain essential points. Its primary object was a 
ae, absolute chemical separation of the com- 
ustible from the non-combustible portions of the 
refuse, which included the complete oxidation of the 
former and the fusion into hard clinker of the latter. 
For this purpose a temperature of 1600 to 1800 deg. 





ton Museum (entrance on the west side of 


Exhibition- 





of combustion passing up the chimney should be as free 


as possible from solid matter, as the effect of the dust 
upon the leaves of peat, the lungs of animals, clothing, 
and furniture, might be intolerable, and had been proved 
to be actionable at law. Machinery working where 
there are large quantities of dusty material deteriorated 
rapidly, and the machinery about a destructor must be 

xed in. To insure a continuous process, the furnaces 
should be fed at one end and clinkered at the other. It 
had been shown that 8 tons of refuse would raise as much 
steam as 1 ton of good coal, and it was advisable to provide 
sufficient boiler capacity and a suitable use for the power. 
Hard clinkers might be a source of revenue, but suitable 
machinery for grinding and mixing into mortar would be 
required. The author proceeded to give details of the 
way in which these objects had been attained in existing 
plants, remarking that in the majority of towns destruc- 
tors were being constructed in combination with electric 
lighting pees oe provided with boilers for taking up 
the whole of the heat. He tted that in the case of 
Leeds the heat produced was absolutely wasted, although 
when the tramways were taken over by the Corporation 
a combined electric lighting and tramway scheme had 
been suggested. A discussion followed the reading of 
the paper. 





Russian Cruisers: Erratum.—We are informed that 
the paragraph which we published in our issue of the 
28th ult., page 563, stating that orders for two Russian 
cruisers had been given to Messrs. Ansaldo and Co., of 
Genoa, is erroneous. 





CATALOGUES.—We have received from the Crescent 
Steel Company, of Pittsburg, Pa., U.S.A., a pamphlet 
containing an illustra description of their works, 
which are mainly devoted to the production of high-class 
crucible steel.—Mesesrs. Chubb and Sons’ Lock and Safe 
Company, Limited, of London and Wolverhampton, have 
recently —" a capital account of the origin and 
growth of their business, excellent illustrations being 
given of the various shops. 

Soctety or ENGINEERS.—At a meeting of the Society of 
Engineers, held at the oy = United Service Institution, 
Whitehail, on Monday, November 7, Mr. W. Worby 
Beaumont, President, in the chair, a paper was read by 
Mr. Perry F. Nursey, Past-President, entitled, ‘‘The 
Preparation of Rhea Fibre for Textile Purposes.” In 
introducing the subject, the author referred to the amount 
of time, trouble, and money that had been expended in 
developing the practical application of rhea fibre for 
textile purposes, which fibre was the longest and strongest 
in nature. He had followed the subject for the past 16 
years, during which time he professionally investi- 
gated and reported upon several systems, both mechanical 
and powssks gy After describing the rhea plant, and the 
method of its cultivation, the author observed that the 
history of the endeavours to utilise its fibre extended 
back to the beginning of the present century. It was 
introduced into Calcutta in 1803, and was brought to 
England in 1814, by Captain J. Cotton, to whom the 
Society of Arts awarded a gold medal. In 1840, the 
Government of India, for a second time, offered a prize 
for a successful method of preparing the fibre, the prize 
having been first offered in 1803. No practical result, 
however, followed upon either occasion. In 1869 the 
Indian Government offered another prize of 5000/., a 
portion of which was awarded to a partially successful 
competitor. The prize was again offered in 1881, but the 
offer proved barren of practical results. The matter also 
received the careful attention of the fibre judges at 
the Great Exhibition of 1851, who reported on rhea fibre 
atsome length. The first decorticating process examined 
by the author was that of M. Favier, in 1882. The rhea 
stems were steamed, and the bark with the contained 
fibre stripped off by hand. The author then described 
the Frémy-Urbain chemical process, the cg which 
he had several times investigated in France, the result 
proving very satisfactory, an excellent filasse being 
Rr u e then referred to the opinion of the late 

ir Joseph Lee, who had investigated the Frémy-Urbain 
process with the author. Sir Joseph’s opinion was that 
that process was a great step in advance, but that the 
question depended for ultimate solution u suitable 
machinery. The Frém however, did not prove 
a commercial success. M. Favier apiece Sue sty ing 
machine, which stood in the same category. The od 
system was next noticed, in which machinery was dis- 
with, and only a weak solution of caustic soda 
was used. The fibre-extracting machines invented re- 
5 greta Messrs. H. C. Smith, W. E. Death, and 

- Orr ance were then noticed, after which the 
author described the system of Mr. Henry Ferguson, 
which he had inspected in operation at Brighouse in 
1896. This is a chemical process, the rhea ribbons 
being per ger va to he ag sag = in an — — 
tion, and su uently in an oleaginous 5 ie 
filasse produced was being spun into yarns in the same 
mill, 4 eg spon oe gage tee sgpe gnome 
system, which he inspec In operation at Wrays) A 
near Staines. Decortication is there effected mechani- 
cally, the subsequent treatment by Neen ga At the 
time of the author’s inspection in 1896, i 
produced from the filasse od in the mill, and the 
eee is said to be still working satisfactorily. The 
mez, the Macdonald-Boyle, and the Eyssen processes 
were only referred to in passing, the author having been 
unable to obtain particu: of either of those systems. 
In conclusion, he observed that the preparation of rhea 
fibre for the spinner had advanced somewhat, albeit very 
slowly, and he expressed the opinion that the solution of 
the problem would be found in a combination of mechani- 





Fahr. was desirable. It was necessary that the products | cal and 


chemical processes, chemistry stepping in as the 
handmaid of mechanics. 
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NOTICES OF MEETINGS. 

Tue INSTITUTION oF CiviL ENGINRERS.—Tuesday, November 15, 
at Sp.m. Paper to be read with a view to discussion : ‘‘ Electric 
Transmission of Power in Mining,” by Mr..William Beedie Esson, 
M. Inst. C.E. Students’ Meeting, Friday, November 18, at 8 p.m. 
Paper to be read: ‘‘ The Production of Liquid Air, and its Appli- 
cation to Chemical and other Industries,” by Mr. Cecil Lightfoot, 
Stud Inst. C.E. Mr. W. H. Preece, C.B., F.R.S. (President), in 
the chair. ° 

Society or Arts.—Wednesday, November 16, Opening Address 
by Sir John Wolfe Barry, K.C.B., LL.D., F.R.S., the Chairman of 
the Society’s Council. The topic which the Chairman proposes to 
deal with in his Address is ‘‘ The Internal Traffic of London.” 

Royal MErgoROLOGICAL SocieTy.—Wednesday, the 16th inst., 
at the Institution of Civil Engineers, Great George-street, West- 
minster, at 7.30 p.m., the following papers will be read : ‘* Report 
on Experiments upon the Exposure of Anemometers at Different 
Elevations,” by the Wind Force Committee ; ‘‘Comparison of 
Estimated Wind Force with that given by Anemometers,” by 
Captain D. Wilson-Barker, F.R.S.E., F.R,. Met. Soc. ; ‘ The Tor- 
nado at Camberwell, October 29, 1898,” by Mr. William Marriott, 
F.R. Met Soc. 

INSTITUTE OF MARINE ENGINEERS.—Monday, November 14, at 
8 p.m. Paper by Mr. George Halliday (Member), on “‘ Feed-Water 
Heaters.” Other business, if time permits: Discussion (adjourned) 
on ‘‘ The Marine Engineer.” 

Tue INSTITUTION OF MINING AND MgTALLURGY.—Wednesday, 
November 16, in the Lecture Theatre of the —. Museum, 
Jermyn-street, 8.W., at 8 o’clock, when the following papers 
will be read and discussed: 1. ‘‘ Notes on Dry and Wet Crushing 
with Cyanide Treatment in New Zealand,” by Mr. John McCon- 
nell, M. Inst. M.M.; 2. ‘‘Remarks on Dry and Wet Crushing,” 
by Mr. Frank Merricks, M. Inst. M.M. ; 3. ‘‘ Notes on a Process 
for Treating Slimes without Filtration or Decantation,” communi- 
cated by Mr. Alfred James, M. Inst. M.M. 
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SHIPPING RINGS. 


Durine the latter part of last year the question 
of cost of carriage on British-made goods was a 
good deal discussed, and some indignation was 
expressed that the products of this country should 
be seriously handicapped by having a far higher 
rate of freight charged on them, when conveyed 
over British railways or in British ships, than was 
paid upon foreign products. The agitation crystal- 
lised into a correspondence in the Times, and a 
good many telling points were brought forward by 
those who attacked the existing system. On the 
other hand, plausible, if not convincing, arguments 
were advanced on the other side. Gradually the 
matter appeared to lose interest, for little more was 
heard of the subject for a time, the statement that 
nothing could be very wrong, whilst our imports 


‘| and exports showed so high a total, being generally 


accepted as sufficient 18 that our way of doing 
business must after all be fairly good. At any 
rate, no acceptable remedy was proposed. 

This autumn the matter has been brought for- 
ward again in a more definite form by a paper 


read in the Economic Science Section at the Bristol 

; . PAGE pagk | Meeting of the British Association. The author of 
“a Seg See PO ale po is Mr. John R. Galloway, who has taken 
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gesellschaft, Late Schuc- _|| Royal Engineers .......... 625 | @flairs he reveals, certainly demands the attention 
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of those who profess an interest in the industrial 


- ee of the country. Mr. Galloway devotes 


imself more especially to the influence of shipping 
rings, or shipping ‘‘ conferences,” on the Man- 
chester cotton trade. He goes back to the time 
immediately following the opening of the Suez 
Canal, when second and third-rate steamers came 
into the market and made a bid for traffic by 
quoting low rates. As a means of protection against 
these ‘‘ outsiders,” the older companies entered 
into combinations not only to control rates, but to 
regulate the number and order of sailings.. We do 
not know whether Mr. Galloway considers the action 
of the older companies was defensible and legiti- 
mate; but whether he does or not, others have 
spoken as if it were necessarily a highly meritorious 
thing for the owners of vessels of the highest class 
to combine to crush thuse who attempted to run 
cheap steamers. Of course, it is an iniquitous 
thing for anyone to send to sea a vessel of 
a character that will endanger the lives of the 





crew, but that is not a basis on which the attack 
on the cheap steamer was generally made. These 
vessels were combined against and boycotted because 


they were cheap, because they were bought second- 


hand, because they had not the style and finish of 
other vessels, because they were owned by small 
men who effected all manner of economies in their 
management ; in short, because those connected 
with them were willing to do things to save money 
which the ‘‘older owners” would have found it 
unpleasant to do, perhaps the chief being that 
they accepted a small margin of profit. The 
general argument of the ‘‘older owners ” may be 
expressed as follows: ‘‘ How can we afford to run 
our magnificent vessels, which do honour to the 
British flag all over the world at rates which are 
accepted by these paltry competitors?” Such a 
position was looked on by many not interested, :s 
doing honour to those who held it ; as embodying 
sentiments noble and British. No doubt they were 
the latter, and they were likewise economically 
unsound. Putting the humanitarian aspect of the 
question on one side (and no nation has more 
stringent laws in this respect than Great Britain), 
it should be a question entirely between the shipper 
and the shipowner as to what kind of vessel goods 
are to be carried in. If the merchant likes to trust 
his property to a steamer that has been discarded 
by a big line, and has been bought by a small man 
who thinks he can make a living out of her at low 
rates—one who does much of the work of manage- 
ment himself, stopping every outlet for waste, who 
has a shabby office and a small staff—that is, or 
should be, entirely a matter between the shipper 
and the shipowner. 

Economic laws, when violated, revenge them- 
selves sooner or later, and that even the big owners, 
to some extent, have found already, and they 
are likely to have it brought home to them still 
more forcibly in the future. In order to crush their 
smaller competitors they established the rebate 
system, which consisted in returning to shippers, 
at the expiration of a given period, a part of the 
money they had paid for freight, if no goods were 
shipped by vessels outside the ring. Merchants 
and manufacturers, more greedy than wise, ac- 
quiesced in this system, and are now groaning 
under a tyranny which would never have grown 
up had they eee more public spirit at the 
outset. Although the ‘‘conferences” were suffi- 
ciently powerful to crush competition at home, 
and keep British shippers under control, they 
could not prevent rivalry from foreign-owned 
vessels sailing from foreign ports. As a conse- 
quence, foreign manufacturers had an important 
advantage in competing with our own producers 
in distant parts, and a brisk trade arose in 
many quarters, making considerable inroads on 
markets we once considered almost exclusively 
our own. The British rings, finding they were 
losing freights in this way, had to bring themselves 
down to the more ordinary means of competi- 
tion, and as conference methods could not be 
worked abroad, they proceeded to ‘‘ cut” freights. 
Here is an example that was notorious at the 
time, and was quoted in a letter by Colonel K. M. 
Foss addressed to the Times in September last 
year : 

‘*Conference steamers carry American cotton goods 
from New York to Shanghai at 25s. to 26s. 6d., and out 
of this they pay the Atlantic steamer 7s. 6d., leaving only 
17s. 6d. to 19s. for the steamer from Liverpool to Shan- 
ghai. This is for the same class of goods competing with 
the goods shipped from Liverpool, and paying the con- 
ference steamer from Liverpool 47s. 6d. The same re- 
marks apply to the shipment of machinery from the 
United States to China, the freight for which is about 40 
per cent. lower than that from British ports.” 


It does not need a spirit of prophecy to tell wha 
will be the result to the British manufacturer of 
having to pay 40 per cent. more freight than his 
American competitor. The days are past when it 
was thought that the cotton manufacturing industry 
could not be carried on outside the Mndichester 
district ; and those who despise American competi- 
tion in machinery, in face of the large actual im- 
portation of machinery. into this country from 
the United States, must be very short-sighted 
persons indeed. 

An — account is given by Mr. Galloway 
of the steps taken by the native merchants of 
Bombay to check the tactics of the shipping ringe. 
In 1881 the Bombay conference, consisting of 
the P. and O., Hall, Anchor, and Clan lines, 
having overcome all opposition, fixed upon a through 
rate from Manchester to Bombay of 40s. per ton 
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and 10 per cent. primage, and shippers considered 
the rate fair. After a time the conference advanced 
to 60s. per ton. This caused outside steamers to 
come in and offer lower rates, whereupon the con- 
ference offered to return 35s. per ton out of the 
603. charged to all who did not send their goods 
by the opposition steamers. Manchester shippers 
made no attempt to check this insidious system, 
although one would think that the blindest must 
have seen weapons were being forged that would be 
used against them with fatal effect in after times. 
Where, however, the erstwhile hard-headed Lanca- 
shire man failed to defend his own, the Bombay 
native merchants came to the rescue, prompted by 
an intelligent self-interest. They were paying for 
their goods on a price based upon a certain rate 
of freight, and when they discovered that the Man- 
chester shipper was receiving rebates they ob- 
jected, naturally desiring to secure for themselves 
the advantage of the actually lower freight. A com- 
bination was formed for the purpose in Bombay. 

In this way it came about that the British ship- 
owners and shippers combined together against the 
Bombay native merchants, and though we like to 
stand by our own colour we cannot but feel glad the 
Indian won. At first it was not considered pos- 
sible that the natives would hold together, but 
after a time the 60s. rate was dropped and an 
agreement was made to support only conference 
steamers at 40s. per ton. The Bombay merchants, 
however, had been taught the value of combina- 
tion, and had formed an association, aided by 
certain Englishmen. Arrangements were made 
with outside steamship owners and the ‘‘ Bombay 
Native Piece Goods Merchants’ Association” placed 
their first freight contract for the conveyance 
of all Manchester indent goods with a Liverpool 
firm at a through rate of 30s. per ton. Even 
then it was not considered that the natives 
would hold together for long, but Mr. Galloway 
tells us the association still continues in active 
existence. Since then freights to Bombay appear 
to have dropped still further, and an incident 
bearing on this, that occurred in 1894, is worth 
narrating, although the story has been already 
told elsewhere. In that year a new shipping 
company attempted to obtain a footing in 
the trade, anda through rate at 20s. per ton was 
arranged with the native association. There was, 
however, some hitch in carrying out the details of 
the contract, and the conference, taking advantage 
of this, made proposals to the new company, buying 
them out, it is said, for the sum of 11,000I., in 
consideration for which the new company agreed 
not to compete for two years. The conference 
rate was then fixed at 21s. 6d. per ton. Mr. 
Galloway shrewdly suspects that the extra 
ls. 6d. per ton was put on in order to 
recoup the conference for the 11,0001. paid out, 
and in that case we see that the Bombay mer- 
chants were virtually forced to hand over to the 
new company that sum, for which they received 
practically no return. No doubt they in turn 
exacted this from their customers, but, however, 
this may be, it is evident that a tax is put upon the 
products of those who have to trade through a port 
(Liverpool) under the thumb of a shipping con- 
ference, and, other things being equal, the trade 
must sooner or later go elsewhere. Economic laws 
cannot be violated with impunity. 

Unfortunately for British manufactures, we have 
not always a shrewd and sturdy body like the Bom- 
bay natives to fight our battles for us, and, as a 
result, we see such freights as are given in Mr. 
Galloway’s paper. The following are rates on 
cottons, ‘‘ through” from Manchester, per ton of 
40 ft., including all transport charges : 


25s. to Tunis, one-fourth the distance to Bombay. 

15s. to Malta. 

20s. to Constantinople, less than half the distance to 
Bombay. 

50s. to Aden, little more than two-thirds the distance 
to Bombay. 


No doubt there are allowances to be made in 
considering these figures, and, as Mr. Galloway 
aptly points out, it is impossible to fix rates in 
exact proportion to distance. The fact remains 
that there is an energetic association keeping 
Bombay freights within bounds, otherwise, as ex- 
perience indicates, rates would likely be little below 
those last quoted. The rate from Glasgow, with 
Clyde dues, is 17s. 2d. per ton. 

Calcutta and Madras have not been so success- 
ful as Bombay in combating the shipping rings, 
although the reduction of rates to the latter port 





has had some effect in this direction. Mr. Galloway 
gives Tables of figures bearing on this part of the 
question, but we need only quote the conclusions 
he draws from them. The extra mileage to Calcutta, 
as compared to Bombay, amounts to about 25 per 
cent. Taking this into account, the Calcutta shippers 
have for years paid 7s. 8d. per ton more in propor- 
tion than is justified by the rate ruling in Bombay. 
The overcharge amounts to upwards of 47,0001. 

er annum. The exports to Singapore and 

*enang are smaller than those of the other ports 
named, but the returns are interesting as supplying 
a comparison between British and Continental rates. 
The figures Mr. Galloway gives are as follow: 
From Hamburg to Singapore, 22s. 6d. per cubic 
ton; From Antwerp, 27s. 6d.; from Rotterdam, 
vid Antwerp, 26s. ; Manchester to Singapore, 48s. 
That is to say, the item of freight from Manchester 
amounted to 3 per cent. on the value of the goods, 
whereas, if shipped from Hamburg it would have 
been less than half, or 1.46 per cent. 

It is, we need hardly say, not only in the cotton 
trade that adverse influences are brought to bear on 
the British manufacturer by the shipowners of his 
native land. The case of the Antwerp rates to 
India is somewhat antiquated and well known, but 
it is worth quoting again as showing how ruthlessly 
the conference system is worked. The conference 
rate for iron and steel from London or Liverpool to 
Indian ports was 15s. 9d. per ton, whilst the rate 
from Antwerp to the same ports was only 10s. per 
ton. Not only this, but British steamers sailing 
from Antwerp would carry Belgian iron to India at 
the rate quoted (10s.), but when the same steamer 
reached London a rate of 15s. 9d. per ton would be 
demanded for taking British iron to the same ports 
in India. 

Without further multiplying instances of the 
bad effect of shipping rings on British commerce, 
it may be asked, ‘‘ Whatis to be the remedy ?” It 
isa question that would tax the wisdom of the most 
skilled politician and the most learned economists 
to solve. We are still so far ahead of the rest of the 
world as a shipowning and shipbuilding nation—the 
foundations upon which our industrial supremacy 
has been reared—that we may feel content no great 
harm has been done up to now, of which we have 
yet reaped the results. But if we look to the 
future, and consider how fast some of our com- 
petitors are gaining in the industrial race, we must 
recognise that we cannot afford to throw chances 
away. It is a fact we are almost tired of repeating. 
American shipbuilding competition is a thing that 
must grow rapidly in the near future, for Ameri- 
cans have now the raw material of ships and a 
determination to use it. When we hear of success- 
full shipping enterprise abroad—and we hear of it 
oftener even now than we used to do formerly—we 
are apt to say it is due to protection and bounties, 
but what has here been said proves there is a good 
deal beyond this. The British Government, how- 
ever, pays something also in the way of a shipping 
subsidy in the way of mail contracts ; for though 
work is done in carrying letters, &., the work is 
of an exceedingly lucrative nature. It is said that 
the shipping company referred to, which carried 
Belgian iron at so much less than the British pro- 
duct, received over 10001. a day as mail subsidy ; 
and it certainly does seem a little unjust that 
the profits of a public service should go to bolster 
up foreign competition in one of our most im- 
portant industries, and that in connection with 
our great possessions in the East. Of course there 
is one remedy which must occur to every one. It 
is that the shippers should be their own ship- 
owners, but that co-operative system has not yet 
been worked to advantage, on any considerable 
scale at any rate. Efforts have been made how- 
ever, and if conference tactics drive shippers to 
the wall, they may yet solve the problem in this 
way. 





THE COMMERCIAL DEVELOPMENT 
OF EGYPT. 

At the present time, when Egypt, and all that 
concerns it, is receiving so much attention in the 
public press and from politicians of all kinds, those 
who study the development of trade and industry 
in its different phases, naturally inquire into the pos- 
sibilities of the country. The annual reports of Lord 
Cromer to the Foreign Office contain a great deal 
of information of importance, and which will no 
doubt receive much more attention than has hitherto 





been devoted to it. With the political questions 


involved, we are only concerned in so far as they 
affect commerce and industry. The great develop- 
ments which have taken place in recent years, and 
the improvements made in every department of the 
government of the country, are the best answers 
to the crities of the British occupation, which so 
far has been entirely beneficent. How long it 
ought to continue, and under what conditions, are 
questions which we must leave to the consideration 
of the politicians. 

The last report by Lord Cromer gives a very 
satisfactory account of the present state of the 
finances, administration, and general conditions of 
Egypt, and to it we must refer those of our 
readers who are interested in details of the subject. 
Engineering works of various kinds have been 
inaugurated or extended. The railway receipts of 
the previous year were the largest on record. Rail- 
ways have been extended, especially in the direction 
of the Soudan, and the work of the engineer has 
been a very important factor in the recent military 
operations which have been so successful. Agri- 
cultural railways have been considerably de- 
veloped, and are expected to be of much use, 
making the agricultural resources of the country 
more available. Roads are also being extended 
and improved. Quite a number of engineering 
works are being carried out, such as ‘ilnpaahe 
lighthouses, irrigation, and drainage works, and 
the important improvements connected with the 
Nile. These would each require special articles 
for themselves to do them justice, and we must 
meantime refer to Lord Cromer’s report, and to 
special papers for details regarding them. 

Our present cbject is rather to direct attention 
to some of the points connected with the recent 
industrial and commercial development of Egypt 
mentioned in a report by the United States Agent 
and Consul-General at Cairo. The writer is 
strongly of opinion that the people of Egypt, the 
bondholders, and the world at large, so far as their 
commercial interests are concerned, have largely 
profited since Great Britain took the entire manage- 
ment of Egyptian affairs into her own hands. 
Justice prevails in the administration of the laws, 
and fellaheen and nobles, natives and foreigners, 
can all secure their rights in a legal way. The best 
proof of this is the increase which has taken place 
in the population. Nineteen hundred years ago 
that amounted to 8,000,000 ; under the rule of 
the Mamelukes it was reduced to 3,000,000. 
In 1875 it had risen to 6,000,000, and under 
the rule of Tewfik and his son Abbas IL., since 
1882 it had steadily increased, so that at pre- 
sent it is between nine and ten millions. Cairo, 
the capital, has a population of about 400,000, 
while Alexandria, the commercial centre, has 
250,000 inhabitants. Port Said and Ismailia have 
become important towns since the opening of the 
Suez Canal. 

The fertility of Egypt is entirely dependent on 
the Nile and its yearly inundations. As a rule, 
the river commences to rise in June and reaches its 
maximum in September; but this is not always 
the case, and the time and duration of the inunda- 
tions vary considerably. A regular irrigation of 
the country is therefore necessary. In modern 
times Mehemet Ali (in 1842) commenced the con- 
struction of a large Nile dam—the Barrage—which 
was, however, after a short period of time, so 
much damaged that it was practically useless from 
1867 to 1883; but since the country has been 
under British influence the great Nile dam has 
been repaired and the canal system regulated and 
completed. The importance of these irrigation 
works is best shown by the enormous influence 
they have had on the fertility of the country. The 
average value of the crop has increased, since 1883, 
800, 0000. per annum ; thus, it can be seen that, 
financially, Egypt has been greatly benefited by 
the irrigation improvements of the last 10 years. 
At present the cultivated and revenue-paying area 
is about 5,000,000acres. This will be considerably 
increased by the new dam that is to be constructed 
at Assouan, the contract for which has already been 
placed ; and if no — difficulties arise, Egypt 
will reap the full benefit of its fertile soil. River 
navigation on the Nile and in the Delta is now 
considerable, and the Nile, in addition to its func- 
tion as a fertiliser, is being utilised as a means of 
transport. 

Land transport, however, has been much more 
developed. Since 1883 many agricultural roads have 
been constructed, and more are contemplated, while 





the use of wheeled vehicles is becoming common. 
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Roads, in the true sense of the word, did not exist 
until 1891, since when and up to the end of 1897 
about 1750 kilometres (1087 miles) have been con- 
structed throughout Middle and Lower Egypt. In 
no way is the industrial progress better illustrated 
than by the present development of its railway 
system. In proportion to the population Egypt 
has more railway mileage than Austria-Hungary, 
Spain, or Portugal. Egypt has at present 1400 
miles of railway, the most important lines being 
those connecting Alexandria and Cairo ; Cairo, 
Ismailia, and Suez; and the Nile Valley Railway, 
on the left bank of the Nile. The present cost of 
construction, where bridges over irrigation canals 
are numerous, is about 60001. per mile of normal 
gauge. In Upper Egypt it is not more than 5400/., 
while narrow-gauge extensions cost only 27001. 
As indicated above, a very important step towards 
improving the means of inland transport has been 
effected by the Government during the year under 
report, by granting concessions to companies for 
the construction of light railways in the most 
important agricultural provinces. For the most 
part these lines are to be laid on the newly-made 
roads ; but nothing prevents lines being made else- 
where if the companies find it to their advantage 
todoso. With these light railways and properly 
constructed roads, putting them into communication 
with every village, the cost of transport ought to 
be very largely reduced, and the time occupied 
en route much less than at present. 

Egypt offers a very considerable field for the 
work of the mechanical engineer, and during 
recent years British, Continental, and American 
importers have been doing an increasing trade. 
Many industrial works have been started, the 
most important being sugar factories. The loco- 
motives used come chiefly from Belgium, although 
this year the United States of America have sent 
15 to Egyptian railways. The first-class passenger 
cars come from England, rails from England 
and Germany ; bridge-work from Belgium, France, 
and Germany. Electrical tramways, of Belgian 
manufacture, have been introduced into Cairo 
and Alexandria. The portable engine trade, 
as well as that of steam pumps, is extensive, 
and would be greater if there were less difficulty in 
obtaining permission for pumping purposes from 
the Government. Fixed engines and corn-grinding 
mills, from 12 to 25 horse-power, are being sold all 
the year round, and lately compound engines have 
been in demand, as the present class of engineers 
have more experience and are better able to work 
those engines than a few years ago. The use of 
threshing machines is making strides in the coun- 
try; and besides the Government land depart- 
ments, a few other large landed proprietors are 
working them. Of pumps for irrigating purposes 
and mills for corn grinding, England is the leading 
exporter to Egypt. The trade in iron, steel, tin, 
&c., isentirely in the hands of Syrians and Arabs, 
who keep stocks of bars, plates, angles, &c., which 
are brought direct from Belgium and England, or 
through the German commission houses. The 
United States Consul-General is of opinion that 
the importation of iron and steel manufactures will 
continue for many years to come, as numerous new 
works of various kinds are being projected, and he 
believes that there is plenty of scope for foreign 
firms to extend their operations to Egypt, pro- 
vided they are prepared todo so in an enterprising 
spirit. 

Almost the whole of the cotton piece-goods trade 
is in the hands of German and French firms. These 
firms resident in Manchester, have branch houses 
in Egypt, or are represented by German agents. 
Their travellers, principally German, are sent out 
every year, and remain for from three to five 
months in the country. There is at present a 
strong and increasing competition from Germany 
in the lower qualities of cotton prints. In woollen 
goods there is a growing competition from France, 
Italy, and Germany, although at present England 
predominates. 

The report to which we have been referring con- 
tains a number of useful hints to those engaged in 
trade with Egypt. The writer recommends that 
where it is possible, instead of depending upon 
agents and commission merchants, the exporter 
should have the field examined and the preliminary 
relations established by a competent traveller in 
whose judgment he can trust—one who understands 
the language of the country, or at least the com- 
mercial language, where, as in Egypt, it is different 
from the native language. Care should be taken 








that the exports confogm to the trade conditions 
found in the country, a point which is too often 
forgotten by British manufacturers. Special care 
should be taken in making all financial arrange- 
ments to insure as far as possible that the agents 
are trustworthy and the position of the customers 
sound, but on these points each merchant must, 
of course, to a large extent, decide for himself, 
Not a few of the responsible retail dealers in 
Egypt, both British and foreign, complain of the 
rigour of the terms of the American and English 
exporters, as compared with the Continental 
sellers, the latter, especially the Germans, being 
much more liberal in their credits, and altogether 
making such obvious efforts to meet the wishes of 
their buyers as to secure the sympathies of almost 
all classes in business. The American Consul- 
General says that it seems clear that some relaxa- 
tion might be judiciously made, should traders of 
whatever nationality merit it, and it ought to be 
the aim of the resident agent or traveller to qualify 
himself to inferm his principals on this point. 
Although commercial travellers of the English- 
speaking countries are more to be seen in Egypt 
than formerly, they are still inferior in point of 
number to their Kuropean competitors. While we 
are proud that wherever the British flag flies or 
British control is exercised, there trade is free to 
all the nations of the world, we must take care 
that our manufacturers and industrial classes 
obtain a fair share of the trade which is the con- 
sequence of our efforts. 








LABOUR DISPUTES. 

Laxour disputes may be classed among the un- 
avoidable costs of industrial greatness; the one is 
but a corollary of the other, and there is little 
chance of complete immunity from such troubles, 
however much it may be desired. We are not with- 
out indications, however, that the extreme step of 
stopping work is not so hastily taken, but is adopted 
rather as a last resort, and in most cases only on a 
great issue. The Government return issued this week 
certainly suggests the existence of a greater effort 
towards amicable arrangement in small matters. 
Thus, although the number of days lost, directly or 
indirectly, in strikes last year totalled 10,345,528, 
more than half this time was due to the settling of 
a question of some economic importance. The en- 
gineering dispute, up to the end of the year, cost 
the 47,500 working men 5,731,000 days’ pay, and if 
to this be added the days lost at the beginning of 
this year, we have a total of 6,849,000 days, which 
at the low computation of 4s. wages per day 
means 1,369,800/. in wages alone. Presumably the 
men or their leaders considered that the demand 
they made was worth such self-denial as is indi- 
cated by this amount, while the employers lost 
much in resisting. The credit side of the ledger 
has the settlement of an issue of some importance. 
There is no need to discuss this settlement ; but if 
its value is to be measured by its cost to both 
suing parties, then it ought to be of permanent 
benefit. Let us hope that it will be. 

For some years a great strike has raised the loss 
above the normal: In 1893 the miners lost 26 million 
days’ work against 5, 165,062 days by all other trades ; 
the Scotch miners swelled the total in 1894 ; boot 
and shoe operatives in 1895; while this year the 
South Wales miners provide the ‘‘dispute of 
magnitude.” The issue was not in all these in- 
stances of importance, from the point of view of 
national economics—although the duration of the 
strike affords some estimate of the view taken 
by the interested parties—and it usually happens, 
whether from an exhaustion of the resources avail- 
able, or because the result is reached through 
the limit of endurance, that peace is insured for a 
period, so that there is national advantage ulti- 
mately. The Wrmes oare of magnitude ” is, of course, 
a direct result of the federation of labour, and since 
it has led to a corresponding organisation of em- 

loyers, there is at least a Lee “eee of the issue 
ahs clearly stated, and the result being widely, if 
not permanently, accepted. There is also a pre- 
sumption in favour of peaceful solutions being 
sought after, more diligently in most cases. Great 
military and naval powers are less prone to put 
into action their well-equipped machinery of war- 
fare than the small powers, with deficient resources 
and little to lose. It is true the progress of civi- 
lisation is operative in such international affairs, 
but the sanapien quality of mental discipline is 
developed by industrial combination, and there is 


less tendency to take a narrow view or hasty action. 
Indeed, in disputes under such auspices, one can 
recognise that the special cause of disagreement 
is not so much the wages question—which was the 
issue in 99 out of every 100 disputes of 10 years 
ago—but rather some claim by the men which 
can be traced as often as not to that tendency 
towards communism or socialism now so dominant. 
It is really the case of the little learning operating 
dangerously. The men are willing to contest such 
cases as have associated with them idealic senti- 
ment irrespective of impossibilities arising from 
international competition, and the hope of the 
future lies in a wider knowledge of economic con- 
ditions. 

Excluding the engineering dispute, there were 
4,614,523 days’ work lost in strikes by 182,767 
workers, but including that long contest between 
capital and engineering labour, the loss was 
10,345,523 days. This figure may be more fully 
realised if we state that it is equal to the average 
life work as journeymen, of 1150 men. This work 
has been irrecoverably lost to the nation. It 
is not enough to show that our imports and 
exports have grown notwithstanding the cessation 
of labour, for time, even for work, cannot be re- 
called. The year’s loss in labour is the greatest 
since 1893 when the miners were involved in their 
disastrous wages dispute. In 1894 it totalled 
9,322,096 days, in 1895 5,542,652, and in 1896 
3,748,525 days ; so that the total for the past year 
exceeds that for the two preceding years combined. 
The number of people involved, however, has been 
less than in most preceding years, so that each 
worker experienced last year on an average a 
much longer period of idleness. That, however, is 
due to the engineering dispute, for it is remarkable 
how uniform the number of workers and hours 
lost has been for some years if all ‘‘ disputes of 
magnitude” are excluded from the calculation. 
On an average about 210,000 workers are involved, 
and they lose 4 million days’ labour. Last year 
the figures were 182,767 workers and 4,614,523 
hours. These figures do not seem so great when 
one remembers the large size of the industrial 
army. They constitute a comparatively small 
ratio to the total number of workers. Even the 
10 million days’ labour lost, including the engi- 


neers’ dispute, does not then ap so vast, 
for if we assume that a sixth of the popula- 
tion are wage-earners, we find that in England 


176,854 people were involved in strikes out of five 
million wage-earners, or about 3$ per cent.; in 
Scotland, 35,722 out of 700,000 wage-earners, or 5 
per cent., the greater ratio than in England being 
due to the large number of engineers in the north ; 
Ireland had 17,541 workers invoived out of 800,000 
wage-earners. There are wide variations in the 
different districts ; London and the southern coun- 
ties have not been much affected, but the engineer- 
ing districts of Yorkshire and Lancashire, as in 
Scotland, work out at from 5 to 6 per cent. 

We have indicated that fewer disputes than here- 
tofore are due merely to wages. The numbers for 
five years are instructive: 567,460; 234,903; 143,198; 
115,817 ; and 106,293, the latter for 1897. The 
large number in the first year, it is true, was due to 
the miners ; but it is a striking fact that there has 
been a decrease in the number of wages disputes 
from 89.2 per cent. of the total in 1893, and 72.4 
in 1892, to 68.3 per cent. last year. This 
too, is on a rising market, when labour is in 
increasing demand. ‘Two-thirds of the strikes 
caused by the wages question were for increases. 
There is, however, an advance in the number 
of disputes due to the demand of the men for 
shorter hours. In 1893 there were only 370 
such disputes; in the following year they had 
grown to 5884; in 1895 they were again fewer— 
1420; and, in 1896, 1610, or less than 2 per cent. 
of all the disputes; while the inclusion of the 
great engineering dispute brings last year’s number 
up to 51,192, or 22.9 per cent. of the total disputes. 
Even if this exceptional case be excluded, however, 
the number of disputes due to claims for shorter 
time is still e, numbering 3692. The other 
causes do not indicate much fluctuation. The em- 
ployment of particular classes or persons—includ- 
ing, presumably, demarcation disputes—does not 
decrease, being 8.5 per cent. of the total, against 
3.8 per cent. as in the previous year, and 14 per cent. 
in the other years. e number has risen from 3699 


in 1894 to 19,529 in 1897. Working arrangements, 
which include the tendency in some quarters, for 





the men to take upon themselves the prerogatives 
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of management, were responsible for 16.6 per cent. 
of the disputes, about the same as in the previous 
year ; and trade unionism for 3.5 per cent., against 
6 per cent. 

The results generally may be accepted as in some 
degree indicative of the measure of the justification 
for raising or defending demands, and it is remark- 
able that only 21.6 per cent. of the disputes were 
settled wholly in favour of the men, while 44.5 per 
cent. were wholly in favour of the employers ; 32.7 
per cent. of the cases being compromised, while the 
remainder, 1.2 per cent., are still unsettled. The 
following Table shows that the men won most of 
their cases in the matter of wages, and on the 
principles of trades unionism. This is what one 
would expect on a rising market, while the em- 
ployers won most of their cases on the question of 
the hours of labour, wages, and management. The 
Table gives the number of workpeople engaged in 
disputes settled respectively in favour of men, of 
employers, or by compromise, the total under each 
principal cause of dispute being given in the last 
column. 


| 
| 
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Wages... - 28,918 | 32,480 | 42,678 2217| 106,293 
Hours of labour .. ..| 8,804 | 47,877 | 1,545 43) 52,769 
Employment of parti-, 2,543 7,372 | 9,614 | 19,529 

cular classes or persons | 

Working arrangements | 6,548 11499 | 19,801 463) 38,311 
Trade unionism ..  ... 6,584 865 | 560) 9 8018 
Other causes 1,891 2,389 1,067 5,347 
Total . 49,788 | 102,482 | 75,265 2732! 230,267 


The men had all the advantage in the building 
trades, and largely in the clothing trade ; but in 
the metal and engineering and shipbuilding indus- 
tries, the men only succeeded in 8.9 per cent. of 
cases, the remainder being wholly in favour of em- 
ployers or settled by compromise. 

It can scarcely be said that the figures show any 
progress in the principle of compromise. The per- 
centage was 32.7 per cent. last year, against 26.9 
per cent. in 1896; but in 1895 it was as high as 
47.1, and in 1894, 34.2 per cent. Outside inter- 
ference seems to have little effect. The great 
factor in the ultimate settling of disputes was as 
in previous years, direct arrangement or negotiation 
between the parties or their representatives. Of 
a total of 864 disputes, involving 230,267 workers, 
624, in which 187,048 workers were interested, were 
arranged by direct negotiation, while arbitration, 
conciliation, or mediation was responsible for 
settlements in only 41 cases involving 19,300 men. 
Of course, as is pointed out by Mr. J. Burnett, the 
Chief Labour Commissioner at the Board of Trade, 
in the report before us, the figures do not repre- 
sent the full value of the Conciliation Boards at 
work, since many disagreements are thereby 
arranged before they develop into strikes, but the 
figures from first to last seemed to show that 
strikes belong irremediably to real industrial life, 
and that in a large proportion of them settlement 
can only come after a sufficient opportunity has 
been granted for what is colloquially known as 
** fighting it out.” 





AMERICAN COMPETITION. 

THE annual report of the secretary of the Ameri- 
can Iron and Steel Association reflects a bright 
light on the causes and influences of competition 
by the United States in the foreign markets of 
the world. We are used to the expression, as 
applied to production there, that the figures for the 
12 months exceed those of all preceding years. 
Nevertheless, last year’s American increases in 
output are very remarkable : 12 per cent. on the 
pig-iron output ; 31 per cent. on spiegeleisen and 
ferro-manganese ; 39 per cent. on Bessemer steel 
ingots ; 24 per cent. on open-hearth steel ingots ; 
35 per cent. on all kinds of steel ; 17 per cent. on 
structural steel ; 25 per cent. on plates and sheets ; 
47 per cent. on Bessemer steel rails; 55 per cent. 
on wire rods; 30 per cent. on cut nails; and 90 
per cent. on wire nails. In view of these figures 
one can well understand that the home production 
exceeds the requirements, and, of course, it follows 
that the makers enter with great zest into foreign 
fields hitherto supplied by European nations, prin- 
cipally Great Britain. We are now about to experi- 


ence the effects of the help extended to American 


manufactures in their earlier stages by protective 
duties. Some political economists were ridiculed for 
recognising that, however satisfactory Free Trade 
may be for a country situated as is the United 
Kingdom, it may not suit nations developing indus- 
tries as has been the case in the United States, 
but in the course of a few years these views will 
be fully confirmed by facts. 

So many works have been brought into existence 
under the assistance which Protection afforded, 
that now, as the report before us points out, ‘‘ the 
capacity of production in all lines is far in excess 
of the combined home and foreign demand, large 
as this demand has been,” and consequently prices 
have been reduced all along theline. These prices, 
says Mr. James M. Swank, the secretary, have 
been fixed entirely by home competition, and home 
competition has been severe and even merciless, 
because makers have not only adopted the most ap- 
proved methods of production, but have also ex- 
panded their capacity beyond present wants, and 
beyond reasonable limits. Hence, the many consoli- 
dations and combinations that have taken place, or 
have been proposed, in the effort to reduce expenses 
and assure even small profits ; hence, too, many of 
the financial failures of the past few years. ‘‘ It 
appears to be inevitable that many of our still active 
iron and steel works that are neither well situated 
nor equipped with the best appliances for cheap 
production, or which can make iron only and not 
steel, must give up the struggle for existence.” 
These words are pregnant with meaning. The 
sifting which is rapidly progressing must have a 
very salutary influence in this country. That 
which is obsolete in the States cannot be so old or 
antiquated as some of our plant, and the effect of 
the modernising spirit must be far-reaching. Mr. 
Swank is, of course, a protectionist, and indulges 
in a note of joyful exultation. ‘‘ The protective 
policy, which was once so industriously derided by 
our now discredited free traders because, they said, 
it hindered our foreign trade, is now triumphantly 
vindicated. This policy has promoted competition, 
competition has brought down prices, and low prices 
have opened foreign markets to our products.” The 
time must come, however, when the United States 
will have to consider whether the industries which 
have been developed to the very robust condition 
of beating other countries on their own grounds, 
need the further nurture provided by the protec- 
tivespoon. There are other members of the house- 
hold perhaps more worthy of support, and inci- 
dentally Mr. Swank offers suggestion of this fact. 

The decrease in the selling price of metal manufac- 
tures, to which we shall refer presently, has been 
partly at the expense of the workmen. About the 
beginning of 1897 wages were reduced 10 per cent., 
and, although in one or two branches there has 
been a partial recovery, there has been no general 
increase, although the selling price has improved 
from the bottom. Simultaneously a duty of 5d. per 
pound has been put on tea for the first time in 
26 years, and Mr. Swank even advocates a duty of 
2sd. per pound on coffee, which latter would yield 
8 millions sterling, largely out of the pockets of 
working men. This sort of thing recoils, and at a 
crucial time in the history of development, the iron 
and steel manufacturer may experience a violent 
shock. The manufacturers have learned the lesson 
taught by artificially supported wages—to econo- 
mise labour by mechanical means—and while they 
cannot look for any permanent decrease in wages, 
they may delay the universal tendency towards in- 
creased remuneration of labour by improving the 
situation otherwise, and particularly by a judicious 
remission of tariff duties on necessaries of life. Mr. 
Swank says that as a compensation for lower wages 
there is plenty of work ; but this sort of consola- 
tion does not weigh much with workers. Brisk 
trade in Europe must, if only temporarily, check 
the flow of immigration into the States ; the worker's 
innings may come by the operation of the law of 
supply and demand, and against that time the 
manufacturers would do well to provide. The 
meaning of all this for Britain is bound up in the 
proof it affords of the great potentialities for com- 
petition vigorously growing in the States. 

The fiscal year, which ended last June, was, we 
are told, the most remarkable in the history of 
the States, owing to the great increase recorded 
in the exports of American iron and steel manu- 
facture, and a balance of imports and exports shows 
whether or not the industries are nee go 
In all, including machinery and agricultural imple- 





ments, the imports are valued at a little more than 





one-fifth the value of the exports. In other words, 
the exports exceed the imports by nearly 11 mil- 
lions sterling, while in the previous year the excess 
was barely seven millions sterling. The imports 
decreased from 3,890,0001. to 2,770,000/., while the 
exports increased from 10,700,000/. to 13,600,0001. 
Unusual conditions militated against a greater 
change, for owing to the war there is a consider- 
able increase in the imports of firearms, and no 
decrease in cutlery. Of the other imports, steel 
ingots, billets, and blooms alone stand at about the 
same figure. In other cases, particularly in rails, 
decreases are recorded. As to the exports, there 
is an increase in pig iron from 62,071 tons to 
262,686 tons, in steel bars, rods, &c., from 8855 
tons to 39,167 tons, in steel rails from 72,503 tons 
to 142,808 tons, in wire from 38,043 tons to 53,075 
tons, car wheels from 20,7201. to 27,3701., in 
machinery from 3,662,0001. to 4,424,000/., and so 
with other manufactures. The future, therefore, 
seems most satisfactory for the States, especially 
if the Nicaragua Canal is taken in hand, as it will 
give a more advantageous route to the Far East 
than we have, and from this cause, more than 
from territorial expansion, is trade likely to accrue. 
Some faith is put in the idea of shipping bounties, 
since trade follows the flag. It would be a mis- 
take to assume too readily that such bounties 
would be directly beneficial, although it is possible. 

Meanwhile, the greatest factor is the reduction 
of the selling price, which probably means also the 
cost of production, and this process goes on apace. 
Pig iron is from 7 to 10 per cent. cheaper than two 
years ago, steel rails 25 per cent., steel billets 17 
per cent., bar iron 12 per cent., and others in like 
proportions. As for the decrease over a period of 
years, the following Table is suggestive of the pro- 
gress : 





| 1873-9. | 1884-5. | 1891-5. | 1896-8. 








Articles. 

| dols. | dols. | dols. | dols. 

No. 1 foundry pig iron, at) | 
Philadelphia .. a -.| 16.50 17.50 | 17.00 11.25 

Grey forge pig iron, Lake ore, | | 
at Pittsburg ..  ..  ../ 16.00 | 14.00 | 890 | 825 

Bessemer pig iron, at Pitts- | 

burg... ee we ..| 19.60 | 17.00 | 9.95 | 9.25 

Old iron T-rails, at Phila-| | | 
delphia.. .. ..  ..| 1800 | 16.50 | 11.00 | 11.50 

Best iron bars, at Pittsburg! | 
cents per lb.; 1.60 1.59 | 1.10 | 0.95 

Steel rai's, at mills, in Penn- | | 
ee eS $0.00 | 26.00 27.00 16.C0 


8) lvania 


One or two facts about the production of the 
year may be given. The total production of pig 
iron in 1897 was 9,652,680 tons, a million tons more 
than in the previous year, and this year gives every 
promise of showing a similar addition to last year’s 
figure. Of the 13 States engaged in the produc- 
tion, Pennsylvania stands first with 48 per cent., 
the Southern States moving forward, especially 
Alabama, which contributed 10 per cent., and Vir- 
ginia 3 per cent.; but Ohio, with 14 per cent., is 
still second, and Illinois, with 11 per cent., third. 
Bessemer pig iron makes up nearly two-thirds of 
the total. It must be gratifying for makers to note 
that while the consumption has not been so great 
as in 1895, the stock is not very much increased, 
being now 874,978 tons; but since then the stock 
has shrunk to 756,336 tons, so that it can scarcely 
be said that makers yield too much to the tempta- 
tion to sell for stock, knowing that the warrant is 
easily disposed of. wy 
The production of Bessemer steel has again 1n- 
creased at a bound to nearly 54 million tons—the 
highest point reached —1895 coming only to 
4,909,128 tons. Five years ago the total was 3.2 
million, the increase on that period being 2,260,000 
tons. Open-hearth steel has not expanded in the 
same way, although a record total is again reached 
—1,608,671 tons, nearly a million tons more than in 
1892. Two-thirds of this was made by the basic, and 
one-third by the acid, process. Of Bessemer steel 
rails 1,644,520 tons were rolled, or 500,000 tons 
more than in the previous year, which is specially 
remarkable, as the addition to railway mileage was 
only 2188 miles. A fact of some interest has re- 
lation to the weight of rail, the total being 
divided as follows: Weighing under 45 Ib. to the 
yard, 88,896 tons ; weighing 45 Ib. and less than 
85 Ib., 1,223,435 tons ; weighin 85 Ib. and over, 
335,561 tons. The increasing large quantity of 
heavy rails made from year to year is emphasised 
by these figures. 
The rails known to have been rolled for street 
railways in 1897, amounted to 122,244 tons, against 





145,210 tons in 1896, a decrease of 22,966 tons. 
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With the exception of a few hundred tons all were 
steel rails. Plates and sheets have not increased 
in the same ratio, the total being 965,776 tons 
against 991,459 tons—due probably to the fact that 
shipbuilding did not last year respond to the general 
activity, but the future has much activity in store. 
The only other point which we may mention is 
in connection with tin plates. The production 
of ‘“‘black plates for tinning” alone in 1897 is 
reported to have amounted to 271,886 tons, 
against 185,397 tons in 1896, an increase of 
86,499 tons, or over 46 per cent. Of this pro- 
duction in 1897 Pennsylvania made 115,813 tons ; 
Indiana, 77,448 tons; Ohio, 51,502 tons; and 
New York, Maryland, West Virginia, Kentucky, 
Illinois, and Missouri, 27,123 tons. The pro- 
duction of black plates in 1895 was 129,615 tons, 
and in 1894 52,359 tons. Pennsylvania made 
over 62 per cent. of the total production of plates 
and sheets in 1897, against over 65 per cent. in 1896. 
Of tin plates 158,638 tons were made, against 
94,906 tons in the previous year, while terne 
plates stand at 40,908 tons against 42,252 tons. 
In six years 366,142 tons of tin plates have been 
made, so that the production of the past year 
almost equals that of the preceding five years—a 
fact which explains the drop in imports even from 
the shrunk figure of 119,171 tons in 1896 to 83,851 
tons in 1897. This means a further loss in the 
year of 350,000/. to South Wales. 








THE LATE MR. ROBERT SINCLAIR. 

WE much regret to record the death at Florence, 
on the 20th ult., of Mr. Robert Sinclair, one of the 
engineers prominently connected with our early 
railway history, of whom so few are now left to 
us. Mr. Sinclair had so long retired from the 
active practice of his profession, that he was but 
little known to the present generation of engineers, 
but he was one who in his time took a most pro- 
minent part in the development of our locomotive 
practice and in railway affairs generally. 

Mr. Robert Sinclair was the son of the late Mr. 
Alexander Sinclair, a prominent London merchant 
trading to the Cape of Good Hope, and the founder 
of the present firm of Sinclair, Hamilton, and Co. 
He was born in 1816, and was thus in his 82nd 
year at the time of his death. After being edu- 
cated at Charterhouse under Dr. Russell, he de- 
cided on following the profession of an engineer, 
and he served his apprenticeship with Messrs. 
Scott, Sinclair, and Co., of Greenock, his uncle, 
Mr. Robert Sinclair, being a member of that firm. 

On the completion of his apprenticeship he ob- 
tained employment on the Liverpool and Man- 
chester Railway at Edgehill, Liverpool, and after- 
wards on the Grand Junction Railway at Crewe, 
where he remained some years. At Crewe he was 
associated with the late Mr. W. B. Buddicom, a 
fact which influenced his future career. At the 
time of which we are speaking, Mr. Locke, under 
whom Mr. Buddicom had served at Crewe, was the 
engineer of the Paris and Rouen Railway, and in 
1841 he invited Mr. Buddicom to erect works at 
Rouen for the construction of rolling stock for that 
line. This invitation was accepted, and the firm 
of Alleard, Buddicom, and Co. was formed, who 
constructed extensive works at Sotteville. Pend- 
ing the completion of these works, other smaller 
works were established at Les Chartereux, a suburb 
of Rouen, and to these works Mr. Sinclair was 
appointed as manager, he leaving Crewe shortly 
after Mr. Buddicom. 

This position at Rouen Mr. Sinclair held for 
some time, but, in 1844, Mr. John Errington, of 
Messrs. Locke and Errington, offered him, on the 
death of Mr. Ilbery, the position of locomotive super- 
intendent of the Glasgow, Paisley, and Greenock 
Railway, and this offer he accepted. A year or two 
later the Glasgow, Greenock, and Paisley Railway 
was taken over by the Caledonian Railway Com- 
pany, and Mr. Sinclair was appointed locomotive 
superintendent of the whole Caledonian system, a 
position which he retained until 1851, then he was 
made resident engineer in addition to being loco- 
motive superintendent. His success on the Cale- 
donian Railway was remarkable, and the manner 
in which the financial position of the company 
improved under his care was in itself sufficient to 
establish his reputation. 

In 1856 Mr. Sinclair left the Caledonian Railway 
to become the locomotive superintendent of the 
then Eastern Counties Railway, a line which soon 
afterwards, by fusion with the Eastern Union and 


East Anglian Railways, &c., formed the Great 
Eastern system. About a year after his joiming 
the Great Eastern Railway, Mr. Sinclair was, on 
the retirement of Mr. Braithwaite, appointed chief 
engineer, as well as locomotive superintendent, and 
these two offices he held until he resigned in 1866. 
During the latter part of this time Mr. Sinclair also 
acted as engineer of certain new lines connected 
with the Great Eastern Railway system, for which 
powers were being sought in Parliament, amongst 
them being the East London line to Liverpool- 
street. While connected with the Great Eastern 
Railway he also acted as consulting engineer to the 
East Indian Railway and the great Luxembourg 
Railway of Belgium, for both of which lines he de- 
signed engines and rolling stock. One of a large 
class of outside-cylinder locomotives designed by 
him for the East Indian line and constructed by Sir 
W. G. Armstrong and Co., was shown by the 
builders at the London Exhibition of 1862, when 
another of his engines, constructed by Messrs. 
Robert Stephenson and Co. for the Great Eastern 
Railway, was also exhibited. 

After leaving the Great Eastern Railway, Mr. 
Sinclair established himself in independent prac- 
tice in Westminster, but, unfortunately, delicate 
health necessitated his leaving London, and after 
living some time in Devonshire, he retired to 
Italy, living first for some years in Rome, and 
subsequently at Florence, where, as we have 
already stated, his decease took place last month. 

Owing to his early training at Crewe, Mr. 
Sinclair’s locomotive practice was naturally 
founded on that of Buddicom and Allan, and 
he was, so long as he was in practice, a strong 
advocate for the outside-cylinder type of engine. 
He was, however, no mere copyist, but had 
abundant originality and a strong sense of the 
mechanical fitness of things, qualities which put 
their impress on his designs. For instance, he 
designed in 1859 for the Great Luxembourg 
Railway, a class of eight-wheeled passenger 
engine (of which the first was built by Messrs. 
Robert Stephenson and Co., of Newcastle), 
with small leading and trailing wheels, and four- 
coupled wheels between, a type of locomotive 
which has since become an established feature in 
Belgian practice. This engine was provided with 
a two-wheeled Bissel truck at the leading end, and 
was, we believe, the first locomotive to which this 
form of truck was applied, at all events, in Europe. 
Mr. Sinclair subsequently adopted a similar 
arrangement for some eight-wheeled tank engines 
built for the Great Eastern Railway. 

It is only those familiar with locomotive details 
some 40 years ago who can fully appreciate the in- 
fluence of Mr. Sinclair’s work on modern practice. 
In the days of which we are speaking, locomotive 
engineers generally were far more afraid of a little 
weight in their engines than they now are, and 
there was hence a tendency towards excessive light- 
ness. Mr. Sinclair did not share these views. He 
was an advocate for large wearing surfaces and 
ample strength, and he did not fear a little extra 
weight if he thought it necessary to give efficiency 
and durability. Nowadays the proportions of valve 
gear, &c., which Mr. Sinclair used, would appear 
nothing unusual, but 40 years ago they provided 
areas of bearing surfaces far in excess of general 
practice. 

A noticeable feature which Mr. Sinclair intro- 
duced, and which has now been so generally 
accepted, is the well-known conical chimney, a 
design which he brought out when on the Cale- 
donian Railway. Mr. Sinclair also took a pro- 
minent part in the provision of efficient shelter for 
engine-drivers. Forty years ago the so-called 
‘* weather-plates” or ‘‘weather-boards” in use 
provided very poor protection for the men, and 
many engines were even without these. Mr. 
Sinclair first enlarged the weather-plates, fitting 
them with look-out glasses, and bending them 
over at the top, so as to afford shelter when the 
engine was standing, while shortly afterwards he 
commenced fitting his engines with regular ‘‘ cabs,” 
more or less following American practice. 

Mr. Sinclair was also one of the pioneers in the 
use of steel for locomotive details ; and he was one 
of the very first—if not, indeed, the first—to use 
steel freely in this country for tyres and axles. 
At that time steel axles and tyres cost over 130/. 
per ton, and the fact that even at such prices it was 
found economical to use steel in place of iron, 








speaks volumes for the effect which the introduc- 
tion of cheap steel must have had on the cost of 





maintenance of locomotives and rolling stock. Mr. 
Sinclair was also one of the first regular users of 
the injector in locomotives, and he did not hesitate 
to abolish pumps entirely on engines fitted with 
them, a policy which had most satisfactory results, 
and convinced the drivers of the reliability of the 
new appliance. 

Nowadays, when the system of working to stan- 
dard patterns and gauges is so firmly established on 
our railways, it is difficult to understand how any 
other system could be endured. But forty years 
ago matters were ina very different state, and every 
railway had in use an almost endless variety of 
engine and rolling-stock details introduced from time 
to time by different builders. The Great Eastern 
Railway was no exception to the general rule, 
and the task of remedying this state of affairs 
and establishing certain standards was an ex- 
ceedingly difficult one which Mr. Sinclair carried 
out with great judgment and success. For his 
own engines he insisted on rigorous working to 
gauges and thorough interchangeability of parts, and 
he certainly is entitled to share with the late Mr. 
Ramsbottom and others the credit of the introduc- 
tion of the modern system. 

Mr. Sinclair’s position as the head of important 
railway works adjoining the Metropolis naturally 
brought him in contact with a large number of in- 
ventors and introducers of novelties who wished to 
more or less revolutionise railway practice. To in- 
ventions containing promise he was always ready to 
give consideration, while, on the other hand, he was 
able to effectively relieve himself of the attentions of 
the mere ‘‘ faddist.” Amongst many things to which 
he gave attention was the use of roller bearings for 
railway vehicles, and now that the use of roller bear- 
ings in many forms has become so general, it may be 
interesting to note that during the early sixties 
the up morning express train from Ipswich to 
London and the corresponding down train in the 
afternoon were run for months with roller bearings 
fitted to all the axles with the exception of those 
of the guards’ vans. Notwithstanding much trouble 
in trying various forms and materials for such 
bearings, however, they could not be made sufli- 
‘ciently trustworthy for extended use, and ulti- 
mately they were abandoned. 

Mr. Sinclair was an admirable leader of men. 
Absolutely straightforward in all his dealings, pos- 
sessed of great firmness and kindness of heart, and 
with a strong sense of justice, he was sincerely 
beloved and respected by all who served under 
him. Apart from his professional attainments, he 
was @ man of great culture, and during the latter 
years of his life devoted himself much to the study 
of Italian literature. To those who had the privi- 
lege of his friendship, his death will create a blank 
which will not be easily filled. 

Mr. Sinclair was one of the first members of the 
Institution of Mechanical Engineers, he having 
joined that body on its formation in 1847. In 
1858 he became a member of the Institution of 
Civil Engineers. Mr. Sinclair married Miss Camp- 
bell, the daughter of the late Mr. John Campbell, 
of H.M. Customs, Greenock, and had two sons and 
two daughters, of whom the two daughters and the 
elder son survive him. 





NOTES. 
Economy 1n Bripce Desien, 

In a letter to Indian Engineering, Professor J. 
A. Waddell, of Kansas City, who has been re- 
sponsible for the design of many important 
bridges in the States, criticises somewhat severely 
the design of several railway viaducts and bridges 
recently erected in India. Thus the 80-ft. trestle 
viaduct of the Assam-Bengal Railway has, he 
asserts, much too long spans and too short piers for 
economy. Its weight, including a buckle-plate floor, 
works out to 1820 lb. per lineal foot, whereas a via- 
duct 85 ft. high designed for carrying at least an 
equally heavy load in British Columbia, weighs but 
1230 lb. per foot. To this, however, should be 
added an extra 250 1b. to allow for a steel instead of 
a wood floor, which would bring up the total 
weight to 1480 lb. Hence the Indian design 
weighs 23 per cent. more than the American, carries 
no heavier load and is not a particle more safe. 
Considering that the steel work in India is all 
imported, this saving of weight is a matter of 
very considerable importance. As to rigidity, it 
appears that the American structure has plate 
girder spans, whilst the Indian are lattice, so that 





the advantage, if any, thus lies with the former. 













































































= asc. 


Saar ae 


a 


' 


624 


ENGINEERING. 


[Nov. 11, 1898. 








Again, criticising the proposed new bridge at Cal- 
cutta, Professor Waddell claims that he fails to see 
any adequate reason for several features in one of 
the designs put forward, which obstruct 10 per 
cent. of the waterway by piers. The work, he 
states, could be more economically done by a design 
having an aggregate width of piers not more than 
one-half this figure ; in particular the most econo- 
mical span for piers of the depth required would, 
he considers, be about 600 ft., and the thickness of 
the pier at water-line to support this need not ex- 
ceed 25 ft. Even with a swing bridge the obstruc- 
tion could, he states, be kept down to not more 
than 5 per cent. Whether we shall profit by these 
criticisms we know not, but Professor Waddell is 
no mere academician, but has been responsible for 
the construction of many thousand tons of bridge- 
work, large and small, so his comments are certainly 
deserving of particular attention. 
ArtLantic LINERS AS MERCHANT CRUISERS. 

The American Line steamers have returned from 
the wars to their peaceful work of mail and passen- 
ger carrying between Southampton and New York, 
and one cannot but regret that a severer test was 
not set them than was offered, owing to the 
deficient gun fire of their opponents. That the 
vessels proved of great service in every respect— 
fighting torpedo craft, destroying cables, preventing 
ships running the blockade, and as transports,— 
there can be no doubt; but although they were 
more than once under severe fire, it was too ill- 
directed to do any damage. The St. Louis, for 
instance, was the first to open fire on the Santiago 
forts, and was 42 minutes under heavy fire while 
cutting the cable, yet none of the hundred odd shots 
struck her during six hours’ operation. To grapple 
for the cable two 8-ft. double grapnels were spliced 
together, making four hooks, with a U-piece shackled 
to the eye-pieces at top; and this served its pur- 
pose well. The cruisers, in blockading, kept all 
their boilers alight with 190-lb. pressure, and were 
able to increase the speed from 14 to 205 knots in 
eight minutes ; but when running at 14 knots as 
transports or carrying prisoners, only half the fires 
were lighted. One difficulty experienced by many 
of the warships was due to deficient evaporating 
capacity, but in this the American liners excelled. 
Experience also showed the advantage of bossing 
out the stern for the shafts of the twin propellers, 
instead of carrying a long length of shaft outboard. 
The American liners have all been renovated ; 
the United States Government having given a 
million dollars for this purpose, in addition 
to the satisfactory charter rate, and the first, the 
St. Louis, entered upon her station on Saturday 
last with great éclat. In the first place, a splendid 
railway run was made from Waterloo, for although 
the train consisted of eight saloons, equal in weight 
to 12 carriages, the engine—one of Mr. D. Drum- 
mond’s new locomotives, with 18}-in. cylinders by 
26 in. stroke, and coupled 6 ft. 7 in. drivers—took 
the train alongside the ship, 80 miles, in 92 minutes. 
From full speed being attained at Clapham Junction 
to Southampton, 76 miles were covered in 84} 
minutes, and from Basingstoke to Southampton, 32 
miles, in 32 minutes. The St. Paul, which follows 
on Saturday, has made the voyage at 21 knots, and 
the St. Louis at 20.86 knots, for the whole 3055 
miles, the power developed being 22,000 indicated 
horse-power. 


Tue New Frencu PHosrHorvs Matcues. 

In 1895 the outcry against the horrors of phos- 
phorus necrosis induced the French Government 
to appoint a scientific Commission under the 
presidency of Troost, charged with the task of 
finding, if possible, a substitute for yellow phos- 
ange By September, 1897, that Commission 
rad almost resolved to report that none of 
the many preparations examined offered a solu- 
tion of the problem, when Sévéne and Cahen, of 
the State manufactory, submitted their matches. 
These matches contain phosphorus sesqui-sulphide 
and chlorate of potash. The sesqui-sulphide is a 
grey-yellowish substance, which is prepared by 
heating amorphous, 7.e., non-poisonous, phosphorus 
and sulphur. The substance is very stable ; 
Lemoine, who studied it in 1864, kept it for 15 
years exposed to the air without noticing any 
change. Its latent heat is low; it ignites at 95 deg. 
Cent. (203 deg. Fahr.) and can be, therefore, 
lighted by rubbing, like ordinary phosphorus. The 
mixture, with chlorate of potash burns quietly. 
whilst the mixture of amorphous phosphorus, which 


takes fire at 260 deg. Cent. only, and chlorate of 
potash is really explosive. For this reason inert 
substances are added to the chlorate in safety 
matches ; but we still occasionally find safety 
matches which spit unpleasantly. The new matches 
are not likely to contain other impurities than 
amorphous phosphorus and water. They have 
become popular during the few months they have 
been obtainable, and are known as the S. C. 
matches, after the initials of their inventors. The 
public may hardly have noticed the change, for in 
their appearance, the new matches resemble the 
old ; they may have a faint smell, more a sulphide 
than a phosphorus smell, however. The sesqui- 
sulphide, at any rate, has sucha faint smell, but the 
employés in the works are said not to complain 
about it. The new matches do -not phosphoresce 
even when rubbed energetically, but they are 
poisonous to a very slight degree. The intending 
suicide would, however, have to swallow 6000 
matches to put an end to his troubles, We do not 
think, therefore, that the matches need be labelled 
‘‘poison.” If they can really be manufactured, 
transported, and stored with safety and be relied 
upon to strike, the inventors have claims upon our 
gratitude, The S, C, matches are manufactured at 
Trélazé, Bégles, and Saintines; no accidents have 
occurred as yet. 


Tue DEVELOPMENT OF Hone Kona. 


There seems to be a danger that recent events in 
the north of China may divert attention from Hong 
Kong, the oldest and still the most important centre 
of trade in the Far East. Moreover, Hong Kong 
is a part of the British Empire, and therefore a 
model as regards government. It is not only of 
importance in itself, but because it is a convenient 
clearing and distributing station for a large part of 
the trade of the Far East. As has been said, 
although Hong Kong is ‘‘a mere dot” in the 
China Sea, it is the great heart of our Far Eastern 
trade. Some time ago, therefore, when amid the 
concessions which were being made to foreign 
countries, it was announced that Sir Claude 
MacDonald had succeeded in obtaining an exten- 
sion of British Kau-lung, the news was received in 
Hong Kong with cordial gratification, but that was 
damped when it was found that the arrangements 
contained reservations which, it was believed, were 
certain to bring trouble. While the frontier has 
been pushed back some 15 miles, Kau-lung city is 
left under Chinese jurisdiction. The colonists are 
afraid that Kau-lung will become the resort of 
thieves, gamblers, receivers of stolen goods, and 
the scum which is constantly ebbing and flowing 
between Hong Kong and Canton. Moreover, it 
was understood that a promise that we would do 
all we could to prevent Chinese revenue from 
suffering from the change, has been taken advantage 
of todemand that a Commissioner of Customs and 
his staff shall be admitted and recognised and 
empowered to collect Chinese dues in Hong 
Hong. According to Reuter’s agency, however, 
the apprehensions regarding the native city of 
Kau-lung are unfounded, and can only be 
based on misapprehension. Kau-lung city is a 
small walled town, the majority of whose inhabi- 
tants are Chinese soldiers forming the garrison 
there. In addition to the troops, there are said to 
be only about 200 civilians in the place. This city 
is distant about half-a-mile from the seashore, and 
its suburbs—which are, of course, outside the 
walls—run down to the edge of the harbour opposite 
Hong Kong. It is in these suburbs that the 
gambling dens are situated, and where the danger- 
ous classes complained of have congregated, and 
these suburbs being outside the city walls, are 
by convention leased to Great Britain, and the 
authorities may be trusted to bring the people to 
order. The extent of the territory leased from 
the Chinese Government is nearer 400 square miles 
than 200, as originally reported. The total popula- 
tion numbers about 100,000 people, who live in 
populous villages throughout the country. The 
prime object of the extension was to provide for 
the more effective protection of the colony by 
preventing the territory on the opposite shore, 
from which guns might dominate Hong Kong, 
from falling into the hands of a possible enemy. 
No doubt, therefore, important fortifications 
will be undertaken without delay. But the ex- 
tension was also very much wanted for civil pur- 

es. The present settlement is very much 
Resanidl in, with no possibility of development, 





and the extension of area is likely to be taken 





advantage of for industrial operations of all kinds, 
and being directly under British control, capital will 
be attracted to it for investment. One of the early 
works to be commenced, on the administration 
being taken over by the British, will certainly be 
the construction of new roads, and there can be 
little doubt that before long a railway will be con- 
structed between Kau-lung and Canton, which 
again will connect with the Pekin and Han-Kau 
line, and thus Hong Kong will be directly con- 
nected with the large centres of population in 
China, and its importance, from a commercial and 
industrial point of view, immensely increased. 





THE ‘*‘ LA BORGOGNE ” COLLISION. 

Tue case of La Borgogne, which was heard on 
Tuesday last before A. L. Smith and Collins, L.J.J., 
on appeal from an order of Sir Francis Jeune, cannot 
fail to be of interest to those who have extensive deal- 
ings with foreign companies having branch offices in 
this country. The action was brought by the owners 
of the steamship ‘‘ Cromartyshire” (T. Law and Co.) 
against the La Compagnie-General Transatlantique 
owners of La Borgogne for damages occasioned by a col- 
lision on the high seas. The present appeal was on the 
part of the defendants, claiming to set aside an order of 
Sir Francis Jeune which directed that service of writ 
on M. Fanet, who represented the French company in 
London, was good service on the company. It will be 
observed that if such service was g the French 
company would be effectually brought within the 
jurisdiction of the English Court of Admiralty. ‘The 
facts were as follow: The French company have their 
head office in Paris. They own large lines of steamers 
plying between Havre and New York, and other ports 
abroad, while they also run three or four steamers 
between certain French ports and Newhaven or 
Liverpocl. Any London business of the company is 
transacted by M. Fanet, at 36, Leadenhall-street, 
who is a general forwarding agent and broker. He 
also acts for other companies. Amongst other duties 
it is his business to canvass for freights, collect goods, 
and see them shipped in the defendants’ vessels. The 
rent of the premises in Leadenhall-street is paid by 
the defendants, whose name appears in large letters 
on the window. They, however, have no control 
over the clerks and servants employed in the office. 
M. Fanet is at liberty to conduct his own business on 
these premises. 

In the course of the argument Mr. Pyke, Q.C., 
endeavoured to show that in order to render a service 
of this kind valid, it must be proved (a) that the 
foreign corporation are resident in this country ; (5) 
that they have a responsible officer at the head of the 
business over here, upon whom service should be 
made. He contended that inasmuch as M. Fanet was 
acting for other companies as an ordinary shipping 
broker, and was carrying on business on his own 
account, his office could not be looked upon as a 
branch of the Paris business. Sir Robert Reid, 
for the plaintiffs, submitted that the fact of the 
French company sending ships regularly to this 
country was sufficient evidence of their carrying 
on business here—but, in addition to that, their 
having rented premises in London was conclusive 
on the point. 

In his judgment, Lord Justice A. L. Smith, after 
stating the facts, said that residence in this country 
was a eondition of service of a. writ. If a foreign 
corporation carried on business in this country in such 
a way that it could be said to be resident here, process 
could be served upon it. Each case must, however, 
be decided upon its own merits. In this instance there 
was much to be said on both sides. The French com- 
pany here had their head office in Paris, but there was 
no doubt that some of their vessels were trading between 
France and this country. He did not agree with Sir 
Robert Reid’s proposition that merely sending ships to 
this country constituted carrying on business. But the 
case did not rest there, for the company had actually 
taken a lease of premises in Leadenhall-street, and had 
there established M. Fanet as theirrepresentative. It 
had been urged on behalf of the appellants that the office 
had been hired for Fanet alone, Dut with that he did 
not agree. Further, the cost of advertising, income 
tax, postage, and telegraphic expenses had all been paid 
by the French company. It was true that certain 
expenses. such as the salaries of clerks, &c., were 
borne by M. Fanet, but the company had no control 
over them, and it had been a term of M. Fanet’s em- 
ployment, that he should bear those expenses. He 
was of opinion tha‘ the appeal should be dismissed, 
and that the service of a writ on M. Fanet was per- 
fectly good. Lord Justive Collins delivered judgment 
to the like effect, adopting the words of Sir Thomas 
Jeune, whom the latter said : ‘‘ To my mind the office 
is in law, and also, in fact, the office of this company.’ 
Had thw services of this writ proved ineffectual, the 
French company would have escaped all liability in 
respect of the collision, as the matter could not, it 
appears, have been tried in France, 
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ROYAL ENGINEERS. 
To THE Eprror oF ENGINEERING. 

Srr,—In your issue of September 23, I notice a letter 
signed ‘‘ Eureka” on the subject of the Royal Engineers, 
purporting to review (in something under a column of 
your paper) the history of the corps. 

I have no desire to comment on his rey I have 
never yet heard that the war service of the Royal En- 
gineers requi defending ; but one statement is so 
greatly opposed to the fact that I must ask you to 
allow me space to contradict it. 

Your correspondent says, “In the last Ashantee ex- 
pedition, 1896, there was a ludicrous delay in throwing 
a bridge over the River Prah,” on which he a very 
foolish comment. I do not know where he = his in- 
formation, but the facts of the case are as follows (and 
as | was commanding Royal Engineer of the expedition, 
and built the bridge myself, I ought to know): 

Before leaving England I asked for the necessary 
stores for making a suspension bridge, for which I knew 
the river to be well suited. I was, however, informed 
that I need not consider this bridge at all, as it would 
be constructed by the colonial Engineers, and finished 
before we arrived. When the =o reached Cape 
Coast Castle, I learnt that the bridge was not built, and 
that the design was for a bridge of floating casks, which 
were on the spot, but that the rope for making it was 
arriving in the vessel in which we had come out. I had 
with me one officer and 10 non-commissioned officers and 
men, Royal Engineers. With these I had to organise 
400 coolies, arrange for all the engineering work of the 
expedition, divide up 400 loads, and also make up the 
rope into carrying loads and dispatch it tothe Prah. I 
landed at midday on December 13, 1895, left Cape Coast 
Castle at dawn on the 16th, and arrived at the Prah 
without a halt on the 21st. . 

Here I found the representative of the Colonial Public 
Works Department with a sufficiency of watertight casks 
and some very heavy teak planks for a roadway, but no 
other preparations. The casks were really too small for 
their pares, and no arrangements for anchorage of 
the piers had been thought of—a most serious matter in 
a river liable to sudden floods of 20 ft. to 30 ft. in 
height. 

Work was commenced on December 22, and the bridge, 
150 ft. wide, was in position and fit for traffic on the 
morning of the 25th. 

This was carried out by myself, one sergeant, four men, 
Royal Engineers, and the colonial Engineer, with totally 
unskilled native labour; in addition to the work of layin 
out a camp and building huts for some 1500 men, with al 
its accessories, at a temperature of 95 deg. in the shade 
in the most pestilent swamp of that deadly country. 

I should like ‘‘ Eureka” to explain where the ‘‘ludicrous 
delay” comes in. F 

That the officer commanding the expedition did not 
consider that any delay had occurred, is shown by a tele- 
gram in which he congratulated me on the early complete- 
tion of the bridge. 

A second bridge (trestle) over a tributary of the Prah, 
of 60 ft. span, all the material for which had to be cut 
on the spot, was completed in three days. 

Your correspondent should be more sure of his facts 
before making such unfounded assertions on which to 
base his arguments and criticisms. 

I am, Sir, your obedient servant, 
H. M. Srncrarr, Major R.E., and Lieut.-Col., 
late C.R.E. Ashantee Expedition. 





To THE Epitor oF ENGINEERING. 

Str,—‘‘ Royal Engineer Officer” seems to think that I 
have a hostile feeling towards military men, and wish to 
run them down by making little of their ability and 
education. If he does, he is entirely wrong. I have 
always maintained that they were men of education ; and 
that, along with members of other professions, were quite 
capable of acquiring knowledge outside their own, if they 
felt inclined. If ‘‘ Royal Engineer Officer” will refer to 
my former letters, he will see that my contention is not 
“Out with the Royal Engineers !” but that the military 
and engineering professions are two great and distinct 
professions, each requiring a life study, and that it is 
neither desirable nor just that they should be undertaken 
by one class of men. Neither do I consider it desirable 
that military officers should hold technical pear yn 
when competent civilians, are available. ‘The military 
profession has the highest status, and contains many de- 
sirable posts, to say nothing of the many political posts, 
that are found for the officers. There is no lack of candi- 
dates, and would be none even if the technical posts were 
not open to them. And it will be admit that the 
most desirable officers are those who enter the service for 
the sake of being military officers only, and not for the 
sake of getting posts in branches connected more or less 
with military matters. ‘‘ Royal Engineer Officer” admits 
that we may go too far in this, and I admit that it is 
desirable to acquire as much knowledge as possible, but 
maintain that it is not desirable to follow two distinct 
professions. Now, surely, military officers ought to set an 
example in this direction, seeing that their profession has 
such a high standing in itself. Medical men are poaching 
in the Sanitary Department, Royal Engineer officers in 
engineering po a and should this be defended, all 
the other outsiders would soon believe that they could 
design their works and buildings better than engineers, 

cause they know their own requirements, and were 
quite capable of learning and understanding cngnenens 
and its various branches better than an Engineer coul 
know their particular requirements. 

He maintains that it is desirable that Royal Engineer 
officers get instruction on public works; and that it is also 
for the good of the country, as the Royal Engineers might 











have to repair engineering works during time of war. (I 
think it would be for the good of all to have the Engi- 
neers as a military department). But what about an 
engineering student, who may have been articled to an 
engineer who may have instructed him only in one 
branch, and even the least important of its kind? This 
student might in after years be called upon to design 
work of another branch, while a Royal Engineer officer 
might only require to repair a similar one. Why should 
he not beappointed to the Public Works Department for 
instruction as well as the military officer? All engineer- 
ing works concern the public, and peace reigns longer 
than war. But I do not claim this advantage for the one 
or the other. I maintain that, an —— should be a 
man of application, and ought to be able to grapple with 
any problem in his profession, should he so desire, 
whether he has had particular experience or not. Some 
of our leading engineers have had no professional training 
at all, and have beaten those who have had superior advan- 
tages. Engineers must make the most of their individual 
training and chances in life. It will not do to cry out 
that their training was not so good as it might have been. 

‘* Royal Engineer Officer” points out that I admit all 
engineers require a general knowledge of all the branches 
of their profession, while I do not make this concession 
to the Royal Engineers so long as they have military 
command. Let us take this parallel case. As an engineer 
has charge of various contracts, it is desirable that he 
should be interested a little about the law, so far as con- 
tracts and property are concerned. But it is not neces- 
sary (he not being an out-and-out lawyer) that he should 
study such a wide subject inall its branches. While, on 
the other hand, a lawyer who gives special attention to 
those branches would be little short of a fool, if he did 
not interest himself in all the other branches of his one pro- 
fession. This argument holds good in all cases. Royal 
Engineer officers, by desiring military advantages, can 
only be considered soldiers who interest themselves in 
———— _ They cannot claim to be both. Now 
military engineering may be supposed to confine itself 
only to the temporary works required during time of war, 
leaving the permanent works to others; or it may include 
them, and accordingly the duties of a military engineer 
will depend on whether he is to be considered a soldier 
or an engineer ; and thisis why I suggested two schemes: 
the one. making the military engineers out-and-out 
soldiers, with an elementary interest in engineering ; 
the other making him a professional engineer, with an 
elementary interest in soldiering. Some of his argu- 
ments support my contention. 

He also asks if I maintain that a civil engineer should 
design fortifications. In my previous letters I have done 
so. The officers of an engineering department would 
devote special attention to this matter, just as other civil 
engineers devote their attention to gas works, breweries, 


Cc. 

He gives as a reason why Royal Engineers should be 
considered soldiers and engineers, The infantry and 
Royal Engineer officer devotes the forenoon to soldiering. 
The infantry officer devotes the afternoon to social duties ; 
while the Royal Engineer devotes his afternoon to engi- 
neering. Has the Royal Engineer no time for social 
duties? And is it not aang understood that military 
officers, when released from duty, require to consider and 
study past battles, to study for promotion, the Staff Col- 
lege, various languages, &c. ? much for two great an 
distinct professions which are each supposed to require a 
life study. I have given reasons in my previous letters 
why military engineers should not be both, and I have 
strong support for my contention in the above. 

The following reasons are given why the Royal Engi- 
neers should hold military command, and not be a depart- 
ment, like the medicals and others. He maintains that 
military engineers must be experts in the military art, 
and that the Royal Engineer’s work begins before the 
fighting ; and after he has done it he joins in the fight, 
while the medical’s work begins after the fight. Now I 
hold that they do not require to be experts in the mili- 
tary art, any more than other engineers require to 
experts in making gas, beer, or leather, because they may 
have to design gas works, breweries, or tanneries. And 
further, engineers who superintend the carrying out of 
railways, docks, water works, &c., do not require to be 
experts in all callings, because everybody requires the use 
of these works, more or less. As to the other reason, I 
am astonished to see it put forward, as I believed that an 
army on active service would be more or less on the move, 
and thus keep the Royal Engineers busy ; and, besides, 
the Royal Engineers are only supposed to defend their 
works, if necessary, for the same reasons as the other 
departments would defend their charge. An engineerin 
department (such as second scheme suggested) could an 
would do this without aspiring to the field-marshal’s 
baton. 

He also argues that members of such a department 
would be more formidable rivals than the Royal Engi- 
neers as far as Civil Engineers are concerned. It is not 
a question of £s.d., but one of justice. But I do not 
think so. As they would give their services to the 
Government and be without private practice ; while, on 
the other hand, those engineers outside the ‘‘ Depart- 
ment” would be en, ‘on private schemes. And, besides, 
they would be engineers only and not soldiers, no excep- 
tion could be taken to them holding engineer appoint- 
ments under the Government. 

I am asked by ‘‘ Royal Engineer Officer” whether 
military officers who have shown exceptional and special 
ability for civil posts should get them or not. The ques- 
tion is deceiving. Certain posts are civil, and should only 
be held by civilians. And when a military officer is 
appointed, it means that hundreds of civilians with ex- 
ceptional and special ability have been ignored, and told 
in an indirect way that an outsider knows more of their 


d | than that of repairing ; even if more marching an 





profession than they do. Is this at allhkely? Does the 
public believe it? If ‘Royal Engineer Officer” means such 
ts as Principal of Cooper’s Hill College, Director of 
Engineering and Architecture, Admiralty, rd of Trade 
inspectors, appointments in the Indian Public Works 
Department, and dozens of. other high and desirable 
appointments which only should be held by members of 
the engineering profession; or if he means the minor 
a which might be held by engineers’ assistants who 
ad shown exceptional and special ability. -I certainly 
say, No. And these reasons can be applied to other pro- 
fessions and callings which military officers might take a 
liking for. Let me turn the question. What would 
‘** Royal Engineer Officer” say if I were to suggest that 
military posts should be given to civilians (who are officers 
in the auxiliary forces, and who have shown exceptional 
and special ability for them), such as governor of Sand- 
hurst or Woolwich, or an officer commanding a district, 
or principal of the Staff College. I consider it right to 
get No for an answer, and this justifies my answer to the 
original question. I believe that Royal Engineer 
Officers would even protest against civilians (such as de- 
scribed) getting ts which depend more on the tech- 
nical training of the civilian than on the military training 
of the soldier, namely, Inspector-General of Fortifica- 
tions, Director-General of the Ordnance Survey, or the 
Ordnance manufactory, or the clothing department, &c. 

Although I have been articled toa civil engineer, and 
have since had an experience of a varied kind in the pro- 
fession, I am not one who would wish to prevent either 
a minister, lawyer, doctor, military officer, or others from 
changing their profession, provided that they renounced 
their original one out-and-out, and n afresh at the 
beginning of another. Nor would I hinder a workman 
who qualified himself step by step by private poe no 
matter at what time of life. Our profession has always 
been proud of its leading members including men who 
have risen. But we object to outsiders belonging to other 
— callings interfering with any of the branches 
of it. 

I am certain just as good reasons could be put forward 
for the Naval officers designing their battleships, docks, 
and other works as those which have been put forward 
for the military men to design their engineering require- 
ments. Military engineers in America—and as before 
stated, Germany—do not exercise military command. 
When two great countries can arrange this, why are we 
not able to so, va qreaaoe | as combining the two professions 
causes friction all round, 

**Royal Engineer Officer” maintains that our Royal 
Engineer officers require a better training in engineering 
than the military engineers of other countries, because 
we have great colonies, and they have not. Is this not 
rather a reason for our Civil Engineers being better than 
their foreign brothers? He surely overlooks the facts 
that an army has to invade as well as defend, and 
that the country invaded may be either civilised or un- 
civilised. If the invaded country were civilised, and the 
permanent works damaged, the army wishing to put them 
right would likely find that the war would be over before 
this could be done, as it is admitted that future wars will 
be short and terrible. And further, that engineering works 
could be damaged in fewer minutes than the months re- 
quired to repair them, even if done by skilled civilians in 
time of peace. Besides, other measures might be quicker 


fight- 
ing had to be done, 

f the invaded country were uncivilised, then there 
would be no permanent works of importance to damage, 
and therefore none to repair. These remarks show that 
the engineering requirements of the British Army are 
only equal to those of other armies; and also that too 
much importance may be placed on repairing damaged 
works during war, and perhaps causing the soldier to 
waste valuable time in the engineering study. hereas 
the engineers of an engineering department require to 
study engineering, whether works are damaged by an 
enemy or not, seeing that they would adopt it as their 


be | only profession. 


‘*Royal Engineer Officer” accuses me of being narrow 
in my views, and only looking at the question from a 
commercial point. I deny this, and might even return 
the compliment. It is well known that it is only Royal 
Engineer officers who claim to be soldiers and engineers. 
The Army and the military and naval departments, as 
well as those engaged in engineering, oppose this view ; 
and it is not at all in the interest of the general public 
that they should so continue. But whether a change is 
made or net, I am not likely to reap or want £5. d. 
owing to this. 

As the lawyers can advise the community as to the 
law bearing on each calling, so can the engineers advise 
as to the engineering required by each calling. ye 

TENCE, 


P.S.—Unless particularly stated otherwise, when I 
refer to ‘military engineering,” I generally only mean 
rough and temporary work required by an army on active 
service, and do not include the permanent wor These, 
I maintain, should be designed by civil engineers, 
whether the military engineer is a soldier or civil engi- 
neer by profession. 





THE BEST HUNDRED BOOKS ON 
ENGINEERING. 
To THE Eprtor or ENGINEERING. 

Srr,—We have been asked to co-operate with a com- 
mittee for a a list of standard works on special 
subjects for the South African public library. It has 
occu to us that valuable assistance might be rendered 
by gathering suggestions from your readers. No limit as 
to number or cost has been suggested, but the total sum 








; 
H 





626 





ENGINEERING. 


[Nov. 11, 1898. 





to be expended on this and on some 15 other subjects is a 
moderate one. 

In order to define the matter, the number may be put 
at 100, and these might be divided in the following pro- 
portions: 

Mechanical engineering sts mes os 30 


Civil engineering = es oe fs 30 
Electrical engineering (not including the 
electrical section of physics) ey ae 15 
Mining (not including mineralogy and 
geology) be oo = ae 15 
Surveying a na ai oe is 5 
Sanitary engineering ... ; ae 5 


Yours faithfully, 
A. P. TROTTER. 
A. STRUBEN. 


Cape Town, October 15, 1898. 








A “NEW MECHANICAL MOTION.” 
To THE EpriToR OF ENGINEERING. 

Sir,—Our attention has just been drawn by our 
manager to an article ona ‘‘ New Mechanical Motion,” 
illustrated on page 121 of your issue of July 22. 

One of our managing directors (Mr. Pearson) invented 
almost precisely the same thing, for which he took out a 
patent in 1880, copy of specification of which we enclose 
you herewith. If you will refer to Figs. 7 and 8 on 
sheet 2 of the drawings, you will find a pair of elliptical 
bevel wheels used for driving the whirl which lays the 
thread into the hook of a sole sewing machine. The de- 
scription of the working of this you will find on the lower 
part of page 4 of the specification. We also send you 
under separate cover a pair of the wheels for your in- 
spection. 

The object of the invention was to give a quick and 
slow motion, so that the whirl which lays the thread into 
the hook should move very fast in one portion of its 
motion and slowly in another portion. 








You will note that the patent referred to has been void 
now for four years. During the life of the patent we 
made several hundred of these machines, and are still 
selling them freely. 

Our Mr. Pearson, who took out the patent for this 
motion, was led to do so from an article which had ap- 
peared shortly before in the Scientific American by one 
of the professors in one of the American colleges, who 
gave an article on ‘‘ Kecentric Gearing,” and in this 
article he referred to the possibilities of such gearing 
being made in a bevel form, but stated that, to his 
knowledge, up to that period nothing of the sort had ever 
been seats nor any use found for such. 

As you have given an illustration of this motion under 
the title of a “‘ New Mechanical Motion,” we thought it 
would only be just to ourselves to draw your attention to 
the matter. 

Yours truly, 
PEARSON AND BENNION, LIMITED. 
M. H. PEakson, 
Director. 
Union Works, Belgrave-road, Leicester, 
October 13, 1898. 

[We publish the above letter in deference to a wish ex- 
pressed by the writer, but a reference to the illustration of 
the motion in question, published in our issue of July 22, 
will disclose an essential difference between the two 
mechanisms, though of course the object to be attained 
is much the same in both cases. As the illustration we 
sive above shows, in Mr. Pearson’s motion each of the 
bevel wheels rotates about an axis through its focus, 
whilst in the other the shafts pass through the centres of 
their wheels. This difference is fundamental.—Ep. E.] 


To THE Eprror OF ENGINEERING. 

Srr,—On October 7 and November 4 you publish a very 
interesting account of how Mr. Sartaux has applied elec- 
tricity to driving a slow-moving capstan. Although this 
is very like harnessing a racehorse to a brewer's dray, yet 
one cannot help admiring the pluck to attempt, and the 
ingenuity frome ioe in arranging that these two some- 
what incongruous things shall work together. 

Ido not propose to criticise his arrangements, but must 
dispute the conclusions genevalised as to the compirative 
cost of electrical and hydraulic capstans, given on page 
680; though no doubt they are correct Ft comparing 
electricity and all its modern improvements with his 50 
year-old capstans, wasting more pressure water when 
unloaded than when working up to their full power. 

Curiously imperfect, as usual where electrical data are 
concerned, his ‘‘cost” excludes that of the necessary 
accumulators, although their cost is stated to be heavy ; 
yet no hint is given as to their important share in the cost 
of electrical power. 

The costs of capstans are given as 220/., 260/., and 360/., 
with charges for interest on capital and renewals, lumpe 

ether at about 9 per cent., and it would be interestin; 
to know how much of this is for interest, and how muc 
for renewals? So it does not seem that M. Sartaux’s 
experiments afford any real data of comparison between 
electrical and hydraulic power ; and, no doubt, his elec- 


trical motors are all that science can design, while his 
ongeene are half a century behind the age. 

t is obvious that the best of both types should be 
selected, and all matters taken into account. My own 
automatically-governed capstans use less than one-eighth 
of the water working unloaded than they use at full 
power, and their average saving exceeds 50 per cent.; 
a comparison between my capstan and his would read out 
a very different story. 

I sincerely envy M. Sartaux in being able to introduce 
his innovation ; for here, one engineer, controlling large 
numbers of capstans, says he will stick to old ideas and 
have nothing new, use some new things give trouble ! 
The same difficulty in every direction is rapidly reduc- 
ing this nation to the second or third place in enterprise. 
I say electricity is not better than hydraulics. 

Yours truly, 
London. ARTHUR Rice. 








THE ELECTRO-DEPOSITION OF COPPER. 
To THE EpiTor oF ENGINEERING. 

Si1r,—With reference to my letter appearing in your 
issue of November 4, and the reply of the writer of your 
article, he is quite right in saying that the Electrical 
Review article on the Dumoulin process does not state 
that ‘‘all” the grease is extracted from the skins; it says 
the grease is extracted, but surely if the grease is ex- 
tracted, this means that al/ the grease is extracted. 

With regard to the question he has asked me, I have 
taken pains to make myself fully acquainted with the 
facts, and to find out whether my recollection of the facts 
was correct, and I find that it is as I thought, viz., 
that in the Elmore process the agate burnishers never 
gave any trouble whatsoever. The troubles which caused 
the original delays were caused partly by the evils which 
the Dumoulin process accentuates, partly by the diffi- 
culty in insulating the tanks and in arranging the bear- 
ings in which the mandrils revolve, and partly in the 
—— of rotating the mandrils in the tanks and similar 

etatls. 

It is admitted now by all who have any knowledge of 
the Elmore process that it is a complete technical success, 
and the only cause of the want of commercial success of 
the English companies is their want of capital. 

The cos proof, perhaps, of the superiority of the articles 
made by the Elmore process is that they are commanding 
higher prices than the same articles made by the old pro- 
cess, and from the names of the customers which I know 
to be on the books, they undoubtedly command the very 
best of the trade. 

An interesting letter in the Electrical Review recently 

ints out the great success of the French Elmore 
omen who now employ in the business between 
300,000. and 400,000/., and I do not think that anything 
could be more satisfactory than the technical position of 
the German Elmore Company, I hear their financial 
position is also satisfactory, but did not go into this. 

Yours faithfully, 
WILLIAM Brown. 

48, Hungerford-road, Camden-road, N., 

ovember 4, 1898, 








THE ‘SHIKISHIMA’S” ANCHORS. 
To THE EprTor or ENGINEERING. 

Srtr,—We notice in your issue of the 4th inst. that in 
aed description of the launch of the Japanese battleship 

hikishima at the Thames Iron Works last week, you 
state that the four large anchors furnished to that ship, 
each weighing about 6 tons, are improved Inglefield 
anchors. 

This is not the case. 

The four large anchors of 6 tons each for that ship were 
supplied by us, and are of ‘‘The Improved Martin’s 
Adelphi Pattern,” which type of anchor has also beeu 
supplied by us, and many are under order, for other 
Japanese ships built, and building, at Thames Iron 
Works, Elswick - on - Tyne, Barrow -in- Furness, and 
abroad. 

Your early correction therefore of the statement in 
your last issue as to the pattern of the large anchors sup- 
plied to the Shikishima will oblige, 

Yours faithfully, 
The Improved Martin’s Anchor Company, Ltd., 
Epear Jose. 
5, Adelphi-terrace, Strand, London, W.C., 
November 9, 1898. 








LOCOMOTIVE FOR THE PRUSSIAN 
STATE RAILWAYS. 
To THE Eprror or ENGINEERING. 

Sir,—Having read the description of the compound 
express locomotive published in your issue of November 4, 
I to state that this engine may be regarded as the 
standard type of express passenger locomotive of the 
Prussian State Railways. Not 72 but some 400 of them 
are now in use, and a suitable number in execution. 

The first 23 engines of this type were built by the 
Linden Works, near Hanover, according to my designs, 
keeping boiler, wheels, and other suitable parts from 
the former non-compound engine, and introducing the 
compound system and truck with the dimensions and 
construction as published in your drawings. During the 
early years the engines were fitted with my automatic 
starting valves. Afterwards more reliable force for start- 


od | ing was wanted, and since that time they are fitted with 


change valves of various construction, which allow of 
them being single when starting or in emergencies, The 
high-pressure slide valves are released by a double ring 
according to my arrangement, recently published in the 








Proceedings of the Institution of Mechanical Engineers, 


The engines have proved very successful, they draw 
express trains of 250 to 300 tons with _— of 80 to 75 
kilometres per hour on the most level lines of North 


Germany. 
Yours truly, 
on Borrizs. 
Hannover, Denmark, November 8, 1898. 





F.R.S.N.A. 
. . To THE — OF Loner eer 
1R,—In your paragraph on ‘‘ Lean’s Royal Navy List,” 
in Pay issue of October 21, you state that the ‘ldaatiation, 
“ F.R.S.N.A.—Royal Society of Naval Architects,” ig 
meant, no doubt, for the Institution of Naval Architects, 
It really refers to the Royal School of Naval Architecture 
and Marine Engineering, South Kensington, which was 
incorporated with the Royal Naval College, Greenwich, 
in 1873. Sir William White, Sir John Durston, and 
several of the senior officials of both departments, are 
‘*fellows” or *‘ associates ” of the old school. 
T an, Sir, yours truly, 
History. 
[The matter appears in Lean’s List thus: F.R.S.N.A., 
Fellow Royal Society of Naval Architects.—Ep. E. ] 





South ArricaAn Rattway Extension.—The South 
African Government Railways having been attended with 
remunerative results, while they have given a great 
stimulus to South African production, and by consequence 
to South African ogee it is not surprising that the 
Administration of Sir Gordon Sprigg proposed sundry 
extensions involving an estimated outlay of 1,750,0002. in 
round figures. Before, however, a Bill authorising these 
extensions could be carried through the Cape Parliament, 
Sir Gordon Sprigg’s Administration fell before a vote 
of want of confidence, which was debated upon the 
most rigid party lines, and which was_ ultimately 
carried by a scanty majority of two. It remains to be 
seen whether Mr. Schreiner will adopt the policy which 
had been sketched out by Sir Gordon Sprigg. Posten 
Mr. Schreiner may see his way to doing so, at any rate, 
in part. It is, however, very unfortunate for South 
African interests that there should be such a sharp 
cleavage between the South African Dutch, and the 
South African English. 





Tue Exvecrric Licut at Lincoun.—At a meeting of 
the Lincoln Town Council on Friday a discussion took 
place upon a proposition that an application should be 
made to the local Government Saal’ for its sanction to 
the borrowing of 19,000/. for the purpose of defraying the 
expense of extensions of the electricity works, cables, &c., 
in the city and other works. Mr. Alderman Page, in the 
course of a lengthy speech, said it would be in the recol- 
lection of the Council that it proposed to expend 22,000. 
It was satisfactory to know that that expenditure was not 
likely to be exceeded, and that there was every pro- 
bability that at the end of the month the Council would 
be in a position to supply electric current, The Council 
was face to face with the fact that a considerable exten- 
sion of plant would be necessary if the requirements of 
1899 were to be reasonably met. In order to meet them 
—to what extent it was not for him to say—it would be 
necessary to apply to the Local Government Board for 
power to borrow 19,0002. This would raise the mileage of 
the cables from four miles to something like ten miles, and 
would raise the candle-power from 5000 to 18,000 eight 
candle-power lamps. e resolution was carried. 





FiusHinc Sewers purinc Drovent.—The drought 
from which we have suffered during this year, and also 
the preceding years, has caused considerable anxiety to 
sanitary authorities on account of the want of water for 
sewer flushing. . During the long periods of drought the 
smaller street sewers gradually silt up and become 
almost choked with solid matter which soon decom- 
poses. Thus, at the very time when water is_ most 
scarce, sewer flushing is most required. The ordinary 
mode of flushing, by pouring water down the sewers, 
is of little use, as it runs over the deposit and leaves 
things almost as bad as before, although requiring large 
quantities of water. A better system, however, was 
tested recently at Eccles, near Manchester. Here the 
local authority was in difficulty with the pipe sewers. 
A 12-inch pipe was opened and found to contain over 6 in. 
of solid matter, the flow of water over this being very 
small. In fact, there was every probability of a few 
weeks’ longer drought seeing the system entirely choked. 
Messrs. Merryweather, the hydraulic engineers, were 
consulted, ~ sent down their patent hydraulic sewer 
flusher. Mr. Turley, the Borough Surveyor, and a 
number of the Council were present at a test of this 
apparatus, and the work done was very satisfactory. 
In one case a length of 12-in. pipe, 120 ft. long and 
12 in. in diameter, more than half choked with solid 
filth, was thoroughly cleansed in 45 minutes. In the 
ordinary course this work would have taken two days to 
perform, and the deposit would have had to be brought to 
the surface in buckets. It is stated that only about one- 
tenth of the water is used that would be required for 
ordinary flushing, while less labour is also employed. 
comparison of the cost of working Messrs. Merry- 
waolbae’s new apparatus and that of taking out the 
deposit in sewers by hand, and flushing has been made. 
The new apparatus will cleanse about 800 ft. of sewer per 
day, at acost, including labour and water, of about 3. 
To do the same work less efficiently by the old method, 
including labour and cartage of water, would occupy 
eight days, and cost about 25/. The hydraulic flusher 
would use 600 gallons of water todo the work, against 








about 50,000 gallons required for ordinary flushing. 
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LAMPLOUGH’S STEAM TRAP. 


WE illustrate on this page a very neatly designed 
steam trap which is now being introduced hy Mr. F. 
Lamplough, of Rosebery-avenue, E.C. The construc- 
tion of the device is very well shown by the two sec- 
tions, Figs. 1 and 2. The action of the trap is regu- 
lated by the expansion or contraction of a-volatile fluid 
contained in the corrugated chamber contained in the 
bottom of the casing. On heating this chamber the 
fluid contained therein expands, shutting off the supply 
of steam by closing the valve shown. When cold the 
fluid being contracted, the valve is opened, allowing 
any water collected on the steam side to be blown 
out into the chamber outside. Rising here the water 
flows up into and fills the dome to the level of the 
mouth of the vertical discharge pipe, through which it 


—s = 























flows — through the outlet on the right to the drains 
or hot well, The dome is of copper, and exposes a 
fairly large surface to radiation, thus the water in the 
outer chamber is being continually cooled, and when 
its temperature falls sufficiently, the valve is opened 
as already explained, allowing any water collected in 
the steam pipe to be driven into the dome. Here 
raising the temperature of the contents it causes the 
valve to close again, the cycle being continually re- 
peated as long as the inlet pipe is Connected to a steam 
supply. The body of the trap is of gun-metal, and the 
dome, as already stated, of copper. The size shown 
iM our engraving will drain 36 ft. of 6-in. piping, being 
capable of passing 250 gallons of condensed water per 
hour. Its total weight is only 141b. This is the 
smallest size made by Mr. Lamplough, the largest 
having 2-in. outlet and inlet connections. 








_Tue Frns.—The Middle Level Drainage Commis- 
sioners have reduced the mortong indebtedness of the 
mmission to the Law Life urance Society to the 
extent of 31277. A further and final instalment of the in- 
debtedness will be paid off at the close of March, 1899. 
The special tax levied by the Commissioners has now 
ceased, but the main sluice tax for 1899 will be at the rate 
of 10d. per acre, as compared with 8d. per acre hitherto 
levied. The a rainfall in the Middle Level from 
October 1, 1897, to September 30, 1898, was only 15.89 in., 
= compared with 24.23in. in 1896-7. The rainfall at 
farch for October, 1898, was, however, 2.93 in. 





' Carr Town.—The growth of oy Town is shown by the 
fact that during the year ending June 30, 690 new build- 
ie were completed, while 189 more were in hand. 

8 the year 17,507 lineal feet, or more than three 
mie of granite kerbing, and 22,560 lineal feet, or 44 
miles, of guttering were laid down, together with 4341 
Superficial yards of tar macadam footway surface. The 
aga total indebtedness of Cape Town is 788,950/., en- 
“uling an annual charge of 36,213/. for interest and sink- 
ing fund. Of this sum 306,934/. has been borrowed for 
water works purposes, the balance of 482,016/, having 

n borrowed for general purposes. 


AUTOMATIC CYLINDER DRAIN VALVE. 


WE annex an illustration of a form of automatic 
drain valve, which is made by Messrs. W. H. Willcox 
and Co., Limited, of 23, Southwark-street, London, 
S.E., and is stated to give great satisfactioa in use. 
The appliance consists essentially of two valves A, A, 
fixed in the casing B and held normally in the open 
position by the spring C, as shown. The ends of the 
casting are connected to opposite ends of the cylinders. 
On live steam being admitted to one end of the cy- 
linder, it closes the corresponding valve against the 
pressure of its spring. The other end of the appa- 
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ratus being connected to the exhaust side of the 
cylinder remains open, and any water is expelled 
through it into a trap connected to the opening, indi- 
cated by the dotted lines in our engraving. Union 
ends are fitted to the valves for connecting it to the 
cylinder drain pipes, and access to the spring C can be 
chtajael for purposes of renewal or adjustment on 
removing the plug shown at the top in our engraving. 
When a cylinder is thus fitted it is unnecessary to 
also supply drain cocks. The valves are made in all 
sizes suitable for either the smallest or the largest 
engines, and to work at all pressures up to 300 lb. per 
square inch. 
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INDUSTRIAL NOTES. 

Tue discussion on compulsory arbitration, as a 
remedy for labour disputes, at the dinner of the Article 
Club might have been of some tangible importance if 
any representatives of labour had been present to 
take part therein. The report states that ‘‘ about 
300 representatives of law, commerce, the Church, and 
the Press met to take part in, or listen to, a debate on 
the settlement of labour disputes by compulsory arbi- 
tration,” the occasion being a dinner at the Trocadero 
Restaurant. The chairman was Mr. W. P. Reeves, 
the agent-general of New Zealand, who had intro- 
duced and carried such a measure in that colony. He 
referred in his speech, which opened the debate, to 
three of the men who had devoted themselves to the 
subject in this country, the late A. J. Mundella, Sir 
Rupert Kettle, and Mr. Henry Crompton. He stated 
that we ‘‘were where they were 40 years ago,” and 
‘‘he had found that all methods of voluntary arbitra- 
tion had broken down.” It is rather singular that a 
man who said that ‘‘ he had been driven to read 
everything that had been written on the subject,” 
should have made such palpable mistakes in matters 
of fact as are manifest in the sentences quoted. In 
the first place, neither of those men had taken up the 
subject 40 years ago; the oldest of them was not known 
in this connection 30 years ago. It isa gross mistake 
to say that ‘‘all methods of voluntary arbitration 
had broken down, and that they were where they were 
. . . 40 years ago.” Thirty years ago there was only 
one instance of conciliation and arbitration, that in 
connection with the hosiery trade. In 1869 Mr., 
afterwards Sir Rupert, Kettle, was called in to settle 
one or two disputes, but he had to meet with great 
opposition from both employers and employed, his 
conduct being both criticised and defended at the 
Birmingham Pade Congress in that year. 

Since 1870 the principles of conciliation and arbi- 
tration have been applied extensively, the methods 
differing according to circumstances. In one form or 
another some method of conciliation or arbitration has 
been extensively adopted. This is the case in the 
hosiery trades, in the iron and steel trades by a 
sliding scale, in the coal industry in South Wales and 
Monmouthshire, and in South Staffordshire, also by a 
joint board in the federation districts, and in Durham 
and Northumberland. The building trades in London 
work under it; even the engineers are more or less 
committed to it. The cotton trades are mostly regu- 
lated by a joint board, as also are the boot and shoe 
trades. Besides which, not only has the London 
Chamber of Commerce successfully worked an arbitra- 
tion board, but other chambers of commerce have 
done good service in this connection. There does not 
appear to have been a single speaker at the dinner who 
was able to correct the chairman as to his facts. Mr. 
Tillett, who was the only one associated with labour 
movements present, spoke mainly of New Zealand, 
where he had been long staying for the benefit of 





his health. In any case, he is scarcely an authority 


on this or other labour questions. The speakers, for 
the most part, differed from the chairman as to com- 
pulsion. It might work well in New Zealand, but it is 
over early to pronounce in its favour. It is possible, 
it might even be desirable, to enforce awards by law ; 
but there are some difficulties even in that. When 
employers and employed are sufficiently educated upon 
this point to induce them to accept the principle and 
practically adopt it, there will be little need of legal 

rovisions to enforce the award. There have been but 
ew, very few, instances where an award has been dis- 
— The law as it stands is responsible for any 
ailure, for it lays down the doctrine that future 
wages and hours of labour cannot be enforced. But if 
the contract is for certain terms and conditions, for six 
or twelve months, there is no reason why it should not 
be enforced just the same as a contract for the delivery 
of goods. But to compel employers or employed to go 
into arbitration is quite another matter. 


The London Trades Council held a special meeting 
last week to consider the — of a vast trades 
federation. A committee had been previously ap- 
pointed to prepare a scheme, which scheme was 
formally proposed for adoption by the chairman of 
such committee, the representative of the Fawcett 
Association of Postal Employés. The plea put for- 
ward is that ‘‘ capital was combining against labour.” 
But this is as old as the hills. Adam Smith dealt 
with that question a century ago. If it means 
that employers have federated as ‘against trade 
unionists, it must be remembered that these have 
been agitating for a federation against capitalists ; 
the latter only following in the wake. But the 
capitalists have been able to act, while the labour 
leaders have only been threatening to do some- 
thing. The chief point at the Council’s special 
meeting was whether the London Trades Council 
should adopt the scheme of the Parliamentary Com- 
mittee of the Trades Congress, or put forward a 
scheme of its own. The Council rejected a motion 
for the acceptance of the Congress scheme, and 
adopted that of their own special committee by a 
large majority. The chief point insisted upon was 
the creation of a huge central fund, the proposal for 
which was adopted. This means that the federal 
council would be able to act as the Knights of Labour 
did in America—declare a strike, call out the men, 
and make them dependent upon the general fund. 
Such a system involved ruin in many cases in America, 
and has been given up. It is a power too great, too 
momentous, to be given to a central committee with 
vast funds—only for fighting purposes. In the unions 
the power is restricted by other considerations, such 
as the provident benefits. But even with them the-e 
is danger, as was seen in a recent dispute. The ‘“‘soli- 
darity of labour ” is not dependent upon a huge federa- 
tion. It lives in sentiment and sympathy. It is 
powerful when uncontrolled by written rules; under 
such rules it is possible that reaction may come, or 
that some great evil may be wrought which would 
leave lasting bad results. 





The Amalgamated Society of Railway Servants 
have determined, if possible, to have a direct repre- 
sentative in the House of Commons. This may be of 
advantage in more ways than one to the railway 
workers and to the travelling public. Such a re- 

resentative might speak with authority in the 
Sean on matters of detail affecting the management 
of the lines and the yy of the passengers, as well 
as of the employés. No high falutin’ style will do 
there—a man must be sure of his facts. But the men 
desire that their representative shall be independent 
of both political parties, and yet they sent deputations 
to the chief Whips of the two Peng parties to see if 
they could arrange for a seat. This is a curious posi- 
tion. The Conservative Whip naturally wanted that 
the candidate should be Conservative in politics, The 
Liberal Whip was broader, as he was bound to be. 
The Liberal Party has to make room for very diver- 
gent political views; not that it desires it more than 
the other side, for independent members are regarded 
as unreliable. In the House of Commons a man must 
attach himself to one of the parties, but being so 
attached, he has liberty for all but the most pressin 
party questions. The Labour members, past a 
present, are not er oa to the party in the sense 
supposed by the Railway Servants. There is not a 
man so pledged. The Labour members have been 
found voting against their eg, eee and over again 
on general, and especially on Labour, questions. If 
Labour wants to be independent in the sense attached 
to it by the railway men, they must fight for their 
own hand, and not seek party aid. If they seek party 
aid, then they cannot absolve themselves from party 
responsibility. They must find their own constituency, 
and the means with which to fight an election contest ; 
and they must also keep their man whilein the House. 
In the selection of a constituency the electors will 
judge whether the man’s political sentiments accord 
with their own or not. If the constituency be Con- 





servative, only a Conservative can win; if Liberal, 
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only a Liberal can win. Labour will be an element, 
and only an element, in the selection of a candidate. 





Activity in the engineering trades throughout 
Lancashire has been fully maintained in nearly all 
cases. There are isolated instances of reports to the 
effect that new work is not coming forward so freely 
as orders are running out, but this appears to apply 
chiefly to establishments that are not regarded as 
being quite up to modern requirements, and not to 
those fully abreast with the newest appliances. All 
the leading machine toolmakers continue to be ex- 
ceedingly pressed with orders, so much so that many 
establishments are compelled to allow a good deal of 
work to pass by because of their inability to comply 
with requirements for early delivery. The stationary 
and locomotive engine-builders are in much the same 
position, the principal firms being sufficiently supplied 
with work to keep them fully engaged over the whole 
of next year; and further, some important orders 
have been recently booked which can scarcely be put 
in hand within the ensuing twelve months. Boiler- 
makers have more work on hand than they have had 
for many years past, so that there need not be many 
unemployed in this branch of trade. All the general 
branches of engineering are also busy, exceptionally 
so. In the textile machine-making industry, manu- 
facturers of spinning machinery are very busy, but 
loom-makers are only moderately supplied with work. 
Labour questions are fairly quiet, but there is an ex- 
[apr that the wages question will ere long have to 
»e dealt with, and that employers will have to con- 
cede an advance. There does not appear to be any 
fear of a dispute resulting in a stoppage of work. The 
iron market has been strong, prices firm, and in some 
cases an advance has been obtainable. The a 
question seems to be not prices but supplies an 
deliveries. Makers of crude and finished iron are 
not really in a position generally to accept any great 
weight of new work. The steel trade is in the same 
position. On the whole the outlook is good. 





In the Wolverhampton district there is great activity 
in the iron trade, which is in a buoyant condition. The 
order books of makers of crude and finished material 
are well filled, and they are able to decline to renew 
expiring contracts except at a considerable advance on 
the old terms, in some cases ranging from 10s. to 15s. 
per ton. The recently quoted prices are firm all round, 
the advance having apparently rather stimulated than 
retarded business. There has been a good demand on 
export account for various kinds of material, especially 
for hoops, — and galvanised sheets. The Admi- 
ralty have been buying heavily best bars for dockyard 
purposes, so much so that makers expect to keep their 
works fully engaged up to the end of the year at least. 
The new list rates of 8/. to 8/. 12s. 6d. per ton for 
branded and best bars, 9/. for plates, and 10/. for best 
thin plates, have been easily obtainable. Second grade 
bars, merchant iron, and common unmarked iron are 
in good demand at the recently advanced rates, and 
black sheet makers are able to insist upon higher rates 
for all kinds. Hoops, rods, and strip are in de- 
mand, and also galvanised corrugated sheets. The 
steel trade is exceedingly busy, and higher prices are 
obtainable in some cases. Blooms and billets are in 
heavy demand, as also are steel plates, basic steel bars, 
girders, and angle. Pig iron is much wanted, but 
makers are so full up with orders that only small lots 
can be guaranteed. There is also general activity in 
most of the iron, steel, and metal-using industries. 
eons, boiler-makers, ironfounders, bridge and 
= er constructors, gas and tank makers, and similar 

ranches are all busy, as also are the railway sheds. 
The hardware trades, both light and heavy, are mostly 
well employed, some being busier than others, but 
— any are in what can rightly be called a de- 
pressed condition. Ihe activity in our Royal Dock- 
yards has given an impetus to some branches, 
which in its turn favourably affects other branches. 
Labour questions are quiet generally, the influence of 
the Midland Wages Board being favourable to con- 
ciliation even in the trades not associated with that 
board. It is possible that the new spurt in the plate 
trade will help to bring about a settlement of some 
matters in friendly dispute. 

In the Birmingham district there has been a brisk 
demand all round for crude and finished iron, prices 
being well maintained without the probability of any 
declension. There is a great demand for pig iron, the 
supply being altogether inadequate. Smelters in most 
cases are booked ahead for fully six months, so that 
there is rather the possibility of. a dearth than of over- 
production. The activity in the demand in the 
common bar branch is so fully maintained that there 
is a-probability of a further advance at no very dis- 
tant date. There is also an improvement in the gal- 
vanised sheet branch, prices being somewhat stronger. 
The steel trade is brisk, the demand being good all 
round, The engineering and allied branches of in- 
dustry are fairly busy, though, according to the 
branch union reports, not so active as in some other 


places. Still the number of unemployed is small, 
generally speaking. The other local iron and steel 
and other metal-using industries are fairly well em- 
ployed, some being better off in this respect than 
others, The worst exception is the cycle trade, which 
has not yet recovered. Tt is said, however, that the 
depression, even in Coventry, has been exaggerated. 
We have the authority of the Mayor of Coventry 
for this statement. It may be so, as the socialists tried 
to make capital out of the unemployed, and for a time 
appeared to have succeeded. There are no serious 
labour disputes in the district, nor are any appre- 
hended. 





The Tinplate Manufacturers of South Wales have 
drawn up a new scale of wages to replace, it is 
suggested, the standard rates agreed to in 1874. That 
is a long time ago, and all things have much changed 
since then, especially in the tinplate trade. The new 
proposals provide for a large reduction in wages all 
round, owing, it is stated, to American competition. 
But the men regard the new scheme with much dis- 
favour, and possibly there will be some resistance 
thereto. But this is a case where a conference 
should take place between the parties affected. It 
is evident that the trade is not in a healthy condition. 
Some arrangement might be made whereby the wages 
could be revised in such a way as to meet the case, for 
a strike would be most disastrous. 





The report of the Cotton Spinners’ Association for 
November states that 267 members on the average 
have been on the funds as unemployed, or 4.4 per cent. 
of the total members. Last month it was 6.5 per 
cent., anda year ago 4.8 per cent. The percentage 
denotes that trade is at least fairly busy. The united 
membership of the Association is 14,838; and of the 
piecers 103 were on the funds, including half-timers. 
There were 28 dispute cases in the month, all of 
which were dealt’ with by the joint committee. The 
strike at the Equitable Spinning Company’s Mill was 
settled in the month on terms said to be satisfactory 
to all parties concerned. Four cases under the Com- 
pensation Act are reported ; two of these have been 
dealt with and the terms settled ; the other two were 

ending at the date of the report. No litigation has 
een resorted to in either case up to the present time. 


The Amalgamated Society of Railway Servants have 
been urging the Board of Trade to obtain a Parliamen- 
tary inquiry into the alleged victimising of members of 
the society for taking part in its work and agitation. 
Sir Courtney Boyle states, in reply, that the Board has 
not the power. In reality this is a case for discus- 
sion on a motion in Parliament ; if the facts warrant 
such an inquiry the House of Commons would doubt- 
less give its consent. But the House usually, and 
perhaps rightly, refuses to consent to ‘‘a fishing 
inquiry” to find out faults. If the case is a strong 
one it seldom refuses to consent. 





The General Railway Workers’ Union has just pre- 
sented its report by the secretary to the executive. 
This nearly ends the official career of the secretary, 
who, after nine years’ work, has resigned. The 

uestion of amalgamation with the Amalgamated 
eciehy has not been finally disposed of, but the pro- 
bability is that the two unions will be merged one 
into the other. At any rate, the way is paved by the 
resignation of the chief officer. If the amalgamation 
takes place the officers of the merged union will have 
to be provided for in some way, or there will be an 
element of agitation left which will not be good for 
either. 





A friendly conference took place last week between 
the representatives of the Amalgamated Society of 
Watermen and Lightermen and the Council of the 
Master Lightermen and Barge-Owners’ Association, in 
reference to a dispute with certain shipowners as to 
ee to lightermen when called upon to do steve- 

ores’ work. Certain proposals were made by the 
employers on the question which, it was agreed, should 
be submitted to the executive cf the men’s union. 





The Asylums Board have agreed to a clause in all 
their future contracts for the observance of trade 
union rates of wages and hours of labour. But the 


motion by 36 to 4. Still the motion is practically 





identical with that adopted by other ies in the 
Metropolis and elsewhere. 
The labourers at the Deptford Victualling Yard and 


at the Naval Stores at the West India Docks are pro- 
testing against what they term starvation wages—19s. 
to 20s. per week, They want a minimum of 24s. per 
week all round: Mr. Sam Woods has consented to 
move an amendment to the address so as to call 
attention to this matter. But by that time the exces- 
sive demand for men will have ceased, so that the 
Government will not be so pressed as at present. 





Still men prefer the lower wages ynder Government, 


Board refused to insert the words Trade Union in the | pH 





as a rule; they have their own reasons therefor, one 
being regularity of work. 





The Welsh miners have completed their ballot as to 
the abolition or retention of ‘‘ Mabon’s Day,” which 
by the recent agreement, when the strike ended, was 
declared abolished. The ballot papers were distributed 
at 112 collieries, when 51,836 voted in favour of the 
retention of the holiday, and 12,534 for its abolition, 
The latter vote really means upholding the agree. 
ment, while the vast majority is against it. Mr, 
Abrahams, M.P., speaking at a mass meeting in the 
Rhondda Valley, pointed out the danger of the vote, 
as the men’s representatives had signed an agreement 
on their behalf to abandon it. Whether the situation 
will become critical by this vote, or whether, havin 
given vent to their feelings, the men will fall into line, 
remains to be seen. But they are not likely to enter 
upon another strike for the sake of a monthly holiday, 

The Cleveland mineowners last week offered the 
men an advance of 24 per cent., in addition to the 1} 
per cent. conceded last month. This makes an ad- 
vance of 3? per cent., and is to continue in force until 
April in next year. The men’s representatives laid 
the offer before the body, and it was accepted. 

The next annual conference of the Miners’ National 
Federation is to take place in Edinburgh, the date 
fixed being January 10, 1899. It is probable that 
Edinburgh is chosen with a view to bring about 
more cordial relations between the English and the 
Scottish sections, which at times have been rather 
strained since the long strike, which ended disastrously 
for the men. 








TESTING LOCOMOTIVE MATERIALS. 


Mechanical Testing of Materials at the Locomotive Works 
of the Midland Railway, Derby.* 

By Mr. W. Gapssy Pret, of Derby, Chief of the 

Locomotive Testing Department. 

THE mechanical testing of materials for commercial 
purposes is now carried on to such a large extent, and is 
of such great importance, that the following description 
of the system or by the Midland Railway Company 
at Derby will doubtless & of interest to the members. 

All the tests at Derby are made as nearly as possible 
under the same conditions, so that the results may be 
comparable one with another; and the material is tested 
as far as ible in exactly the same condition in which 
it is received from makers. To this end the test bars are 
invariably cut from each axle, tyre, &c., from one posi- 
tion and in the same direction. They are machined in 
the same way, and bars of each particular class receive 
the same finish. The testing machine is always worked 
by the same man under the supervision of the test in- 
spector. Thus every bar receives the same treatment 
and care in handling from start to finish, and no loophole 
is left to question the results of the tests on the grounds 
of improper manipulation. 

The testing machines in general use are: A 50-ton 
Whitworth hydraulic testing machine, a Deeley torsion 
testing machine, a drop testing machine, and a chair and 
spring testing machine. 

Hydraulic Testing Machine.—Figs. 1 to 4 represent 
the 50-ton Whitworth hydraulic testing machine. It is 
horizontal and direct-acting, and was originally intended 
for testing tensile and compression bars 0.5 square inch 
area by 2 in. long; but it has since been considerably 
modified by Mr. ff G. Iveson so as to meet modern re- 
quirements, and bars up to the following sizes can now be 
tested: For tensile strain up to 24 in. long; for com- 
pression up to 30 in. long ; for bending up to 5-ft. centres 
and 16in. wide. This machine is in general use for mak- 
ing tensile, compression, and bending tests ; but it is not 
by any means a modern one, and does not give absolutely 
accurate direct readings owing to the frictional resistances 
met with in the moving parts ; these errors, however, are 
so slight that they may be disregarded for all practical 
purposes, and may be accurately measured by a method 
to be described. E , 

It will be seen that the machine consists of two head- 
stocks A and B, — 1, one of which, A, contains & 
hydraulic cylinder 7.98 in. in diameter or 50 square 
inches area, fitted with a ram of 6 in. stroke, having 4 
cup-leather packing, and working under a maximum oil 
pressure of 1 ton per square inch. The headstocks are 
connected by longitudinal tie-bolts C, whereon rest two 
sliding thrust-blocks D and E, which are actuated by = 
cylinder ram and move together, being connected oy 
struts F; G, Fig. 1, is the eemating Dock, and is fixé 
on the screwed tie-bolts C by nuts back and front; yes 
position can thus be altered to suit varying lengths - 
test-pieces. Holes are cut in the centre of the bloc 
, G, E, for attaching the shackles that hold the pe 
ieces. Tensile test-bars are secured to the blocks G am 

, the compression and bending bars are placed Tr 
D andG. For enabling the bars to be conveniently fixe J 
D and E are made to slide longitudinally by a hand lev - 
H, attached to a rack and pinion shown in Fig. 4; oe 
this lever is also used to force the ram back after each tes 
is completed. : 

The mechine is worked by means of a set of helt-denve 
three-throw pumps, 0.565 in. in diameter and 2 in. erg) 
which force the oil through an accumulator, ane “9 
thrown out of gear automatically before testing. a 4 
the accumulator a steady and gradually increasing 





* Paper read before the Institution of Mechanical 
Engineers. 
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is brought to bear on the specimen, the supply of oil to 
the testing machine cylinder being vemeianet hs a screw- 
down valve 0.318 in. in diameter, which has a fine adjust- 
ment, so that any desired speed of travel may be given to 
the ram, and the yielding point may be seen easily. A 
hand-pump is attached at J, Figs. 1 and 2, and was 
originally the only means of working the machine; it is 
now u only when the three-throw pumps are not 
available, the pipes being so arranged that either the 
hand-pump or the belt-driven pumps can be worked 
without breaking any of the joints. 

Two Schiffer and Budenberg pressure gauges with 
ordinary Bourdon tubes are placed in communication 
with the cylinder ; one is graduated to 100 tons and gives 
the stress on a bar 0.5 square inch area ; the other, which 
is used for light loads only, is graduated to 10 tons. 
From these is read to 4 ton and 55 ton respectively, the 
yielding point, maximum stress, and breaking point of 
the specimen. These pressure gauges have been 
graduated by the use of carefully adjusted weights, 
resting on a frictionless cylindrical oil-tight ram of 
7 square inch area, sliding in a vertical cylinder con- 
nected by a pipe to the main cylinder, as shown in 
Fig. 5, page 630, from which it will be seen that there are 
10 weights A carried on a sleeve B, having a spherical 
bearing on the small ram C. The weights are accurately 
adjusted to 22.41b. each, the sleeve and vertical ram 
going to make up part of the bottom weight. Each load 






Inches 32 





Fug. 1. Elevation. 


through a pipe and small cock D, which is placed on the 
pillar E of the gauge F. On pressure being admitted to the 
testing machine cylinder A, the oil in B may com- 
Pp ; and any requi pressure within the limits of 
the machine may be obtained by Bm J the admission 
valve to A, aud leaving the cock D slightly open to give 
a continuous travel to the rams. It is clear that, when 
there is pressure in the two cylinders and the rams are 
moving, a lower pressure will be registered on the gauge 
F than on the gauge G, owing to the friction of the 
leathers; and, the conditions being the same in each 
cylinder, half the difference between the gauge readings 
will be the friction of one cup-leather packing. 

Previous to this experiment being made, great care was 
taken to insure the accuracy of the pressure gauges F and 
G. They were tested im: ediately before and after the 
trial, and the readings at the particular pressures at which 
the experiments were recorded were compared and found 
to coincide with one another exactly ; this being so, the 
value of the results would not be affected, even if the 
gauges did not register absolutely the correct pressure, 
though there is no reason to doubt that they did. Dew- 
rance pressure gauges graduated to 240 lb. per square 
inch were used for the readings 


= square inch ; and all the higher readings were taken | 
rom Schiiffer and Budenberg gauges graduated to 2240 1b. | 

r square inch. Both the cup-leathers had been in use 
for some time, and were quite pliable; and the insides 
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up to 224 lb. or 2 ewt. | 


“grips used for roun 





of the same plate adjacent to that tested by the manu- 
facturers. Four makes of plates were taken ; and of the 
500 tests compared 85 were found to be below the stress 
tests of the makers, 383 above, while 32 gave the same 
stress. Taking the mean of these, the Midland Railway 
tests came out at 0.54 tons per square inch above the 
manufacturers’ tests ; and after deducting for the friction 
of the machine, amounting to, say, 0.11 tons, the results 
are as close as might reasonably be expected. é 

A simple apparatus is attached, for enabling diagrams 
to be taken by hand. It consists of a scale L, Fig. 2, 
resting on the resisting-block G, and connec by an 
arm to the sliding thrust-block E, the movement of 
which, as the specimen yields, causes the scale to travel 
over the paper. The pressures are read off the gauge, and 
recorded by hand as dots, through which a curve is after- 
wards drawn. 

Method of Holding Test Specimens.—The shackles, &c., 
for —s the various specimens are shown in Figs. 8 
to 12. igs. 8, 9, and 10, page 630, represent the 
grips used for plates, in which the dies are circular 
on the back, instead of flat, as is usually made, which 
enables them to adjust themselves to plates of un- 
even thickness. Two sets of dies are used, capable of 
taking plates up to 1 in. in thickness; their taper is 
34 in. per foot. Figs. 11, 12, and 13, represent the 

. tensile bars; they are similar in 


esign to those used for plates. Figs. 14, 15, and 16 
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of 22.4 Ib. on the iM square inch area thus balances 
224 lb. per square inch, or one-tenth of the maximum load 
in the testing machine cylinder. It follows, therefore, 
that, by admitting pressure to the apparatus until the 
ram head just rises from its seat, the gauge can be mark 
at various points corresponding with the number of 
weights placed on the sleeve. hilst the readings are 
being taken, the weights are revolved in order to neutralise 
the vertical sliding friction of the ram A piece of 
wire D is introduced between the ram head and its seat, 
so as to avoid any surface tension there might be if these 
faces were in actual contact. The readings obtained are 
checked by substituting a valve of double the area and 
repeating the operations. This apparatus is fixed to the 
testing machine at K, Figs. 1 to 3, and is used for check- 
ing the gauges when desired ; and various sizes of valves 
and weights are kept for testing pressure gauges from 
10 Ib. per square inch upwards. 

From the description of the testing machine it will be 
evident that the whole of the pressure in the hydraulic 
cylinder is not transmitted to the test specimen, part of 
it being absorbed in overcoming—first, the friction of the 
thrust-blocks sliding on their supports ; and, second, the 
friction of the cup-leather packing of the ram against the 
cylinder. In order to determine the amount of the fric- 
tion of the thrust-blocks, a Salter’s spring balance was 
attached, and the pull necessary to move these blocks 
was found to be 112 1b. In Fig. 6, Page 630, is shown the 
arrangement made for ascertaining the friction of the 
cup-leather. A represents the testing machine cylinder 
with itsram and cup-leather packing and pressure gauge 
G. Attached to a fixed support C is a duplicate cy- 
linder B, having a ram and cup-leather packing exactly 
similar to those in A. The ends of the two rams are con- 
nected, so that they travel together. There are, there- 
fore, two cylinders working under precisely the same 
conditions, and, presumably, with the same amount of 
friction in each, ‘Ihe cylinder B is filled with oil drawn 








aaa = 


of the two cylinders were in an equally polished condi- 
tion. There was found to be a discrepancy in the size of 
the cylinders equal to 0.017 in. in diameter, for which a 
correction has been made in the results about to be given. 


ed | The travel of the rams was adjusted to about the same 


speed as in ordinary testing ; buta second series of tests 
with the cock D shut, and with the rams moving only 
to an extent due to the compressibility of the oil in B, 
gave the same results. Simultaneous readings were taken 
from the two gauges, the pressure on the two rams bein 
carefully balanced ; that is to say, the admission of oi 
into the cylinder A balancing the e from B, so that 
the gauge fingers were stationary at the moment of takin 
the readings. The readings were taken at thirteeen dif- 
ferent pressures, and were repeated several times with but 
slightly varying results, the mean of which has been plotted 
in Fig. 7, after correcting for the above difference in area of 
the two cylinders. From this diagram it will be seen 
that the friction is not a constant ow but reaches a 
maximum at a pressure of from 1650 Ib. to 1750 Ib., or 
from 144 cwt. to 15 cwt. per square inch, after which it 
falls again. It is interesting to note that this curve con- 
firms more or less the experiments of Professor Thurston, 
who found that the statical friction of lubricated metallic 
surfaces does not increase uniformly with the pressure.* 
The width of the cup-leather bearing on the cylinder is 
2 in.; and assuming the full pressure of the oil to bear 
over the whole of this surface, the coefficient of friction 
works out at an extremely low figure. 

In order to see how the tests made in this machine 
oe ge with a lever machine, the results of 500 tests of 
steel boiler-plates have been selected at random, and 
compared with tests made from the same plates by the 
manufacturers at their own works, the test-pieces for the 
railway company being in each case cut from the portion 

* “Friction and Lost Work in Machinery and Mill- 
work,” by R. H. Thurston, page 316, 











represent the carrier and thrust-piece used in making 
transverse tests. Two rollers of hardened steel are 
introduced at A to be ge the ends of the bar. This 
is found to be preferable to <a arrangement, in 
which fixed supports were used, because these in time 
wore away on the inner side, causing the distance between 
them to be increased, and so giving inaccurate results. 
The thrust-piece at B, Fig. 16, is faced to a radius of 
gin. The bars are first bent to right angles in the 
carrier, and then taken out, the operation of bending 
a by applying pressure to the ends of 
the bent bar. Fig. 17 shows the method of making 
tensile tests of tubes. The test-pieces are short lengths 
of tube tested whole, that is to say, without flattening 
out the tube. The ends are first expanded by means of 
cones A, nuts B with a corresponding taper being pre- 
viously placed on the outside of the tube ; these nuts are 
then screwed into sockets C secured to the testing 
machine, and the ends of the tube are thereby gripped, 
the cones A being left in to prevent them from clas 
sing when the nuts are screwed up. Figs. 18 and 19 
represent the apparatus used for testing locomotive fire- 
bex stays, &c., under heat. This consists of a light 
copper casing A, having a stuffing-box B at either end, 
through which pass steel bolts C, secured to the testin 
machine at their outer it sae connected by a screw: 
pace ap by a firebox stsy D inside. The casing is filled 
with mineral oil, having a high flashing point, heated by 
means of a Bunsen burner, and kept in circulation by a 
perforated stirrer E. 

A series of tests have been made with this apparatus to 
determine the loss of tensile strength in copper and bronze 
stays, &c., at a temperature of 370 deg. Fahr., which is 
the temperature of steam at 165 Ib. boiler pressure. The 
mean results are given on the next page, the elongation 
being measured on a length of 2 in. 

With the exception of bronze No. 4, which is used for 
such purposes as slide yalves and axle boxes, and was 
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Tensile Strength and Elongation of Copper and Bronze | 
Firebox Stays, Cold and Hot. 





370 Deg. 














| 


g Tested at 60 Deg. Tested at 3 
2 Fahr. Fahr. 2 
S | ® 
Material. | 5 |; 
5 Tensile Tensile |S bo 
< Strength | Elonga- Strength Elonga-| _§ | 
= perSquare tion. \perSquare) tion. | 25 | 
A Inch. Inch. | 32 
tons percent tons per cent, p.c. | 
Copper a 8 14.9 52.0 197.2 £0.7 18.1 | 
Bronze No. 1 2 35.8 | 31.0 28 0 27.6 | 21.8 | 
» 2281.8 23.7 58.2 20.4 643 | 139 | 
» No.8 4 22.8 44.0 20.7 2.0 9.2 | 
» Nod 8 13.1 6.6 13.0 | 85 | 08 
Analysis of Bronzes. 
Bronze .. " --| No 1. No. 2. No. 3. No. 4. | 
per cent. | per cent. per cent. | per cent. | 
Copper .. es --| F886 | 61.89 97.18 85.8L | 
Zinc = .s ; 35.15 | 36.18 a Ol¢ | 
Se ee are | +. 2.85 12.22 | 
Manganese ‘ . 3.64 | 0.85 ok 0.06 
Lead... * - 0.51 | trace = 156 | 
Iron a ; he 1.27 0.63 | 
Nickel .. ‘ “a | 0.60 | 
Antimony ce bs ois | i, trace 0.23 
Phosphorus... =k ‘“ trace 001 | 
Bismuth to ; > trace 
Total .. -» 100.15 | 100,15 100.04 100.02 


cast from an ingot into bars 1} in. in diameter, the tests 
were taken from rolled rods intended for firebox stays. 
In each case the specimens were turned down to the size 
of the ordinary test-bar. As it was only the cast bars of 
No. 4 bronze which were not appreciably affected by 
testing at the higher temperature, it was thought that 
this degree of heat had an annealing effect on the rolled 








bars, and thus reduced their tensile stress ; but when bars 
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of the same material were annealed in oil at 370 deg. | built by the Lake Erie Engineering Works, and it is known 
Fahr. and afterwards tested cold, practically the same|as No. 9 in the station. Itis a duplicate of No. 8, and has 
results were obtained as from the unannealed bars. The | a capacity of 30,000,000 gallons per day. The station con- 
copper in these tests was of ordinary commercial quality, | tains now nine pumps, with a total ordinary capacity of 
containing about 99.2 per cent. of pure copper. The | 187,000,000, gallons, and a possible capacity of 200,000, 000 
bronzes were of various mixtures, which have been | gallons per day. The latest engine has several improve- 
analysed by Mr. Leonard Archbutt, F.I.C., with the | ments in details over No. 8 It stands 34 ft, under the 
results given in the preceding column. floor, and 28 ft. above it. Its total — is 850 tons, 

(To be continued.) the flywheel alone weighing 34 tons, while it is 20 ft. in 
diameter. The engine is a triple-expansion one, with 5 ft. 

x stroke. At every revolution it pumps 1079 gallons. Five 
Water Suppty or BurraLo.—Buffalo has just added a | months were occupied in building it, and four months in 
new pumping engine to its water plant. The engine was! putting it together. 
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ELECTRIC TRANSMISSION. 


Electric Power and its Application on the Three-Phase 
System to the Bristol Wagon and Carriage Works.* 
By W. Gerret, M.I.E.E. 


WuiLeE there have been several papers read in this 
country before engineering societies on the application 
of electric power in works, yet this subject does not 
appear to have been brought prominently before the 
members of the British Association. : A 

It is presumably one of the purposes of this Association 
that man generally shall procure the greatest possible ser- 
vice from the sources of energy _ by Nature at his dis- 
posal, and that the subjects of this realm shall be in the 
van of progress in attaining this object ; while it is well 
known that the waste of energy by the uneconomical use 
of coal is enormous, more especially in this country. 

Lord Armstrong, in his address to this Association at 
Newcastle in 1863, said that ‘‘the greatness of England 
much depends upon the ——— of her coal, in cheap- 
ness and in quality over that of other nations; but we 
have already drawn, from our choicest mines, a far larger 
quantity of coal than has been raised in all other parts 
of the world put together; and the time is not remote 
when we shall have to encounter the disadvantages of in- 
creased cost of working and diminished value of produce.” 
He then proceeded to explain that the total amount of 
workable coal in this country was calculated to be about 
80,000 million tons, which, allowing for the then rate of 
increase of 2? million tons per annum, would only last 
212 years. He further stated that ‘‘long before complete 
exhaustion takes place, England will have ceased to be a 
coal-producing country on an extensive scale. The ulti- 
mate results will be to render labour so abundant in the 
United States that our iron manufacturers will be under- 
bid by the unrivalled iron and coal resources of Pennsyl- 
vania. The question is, not how long our coal will endure 
before complete exhaustion is effected ? but how long will 
those particular coal seams last, which yield coal of a 
quality and at a price to enable this country to maintain 
her present supremacy in manufacturing?” Are we not 
already about to realise by experience what Lord Arm- 
strong prophesied a third of a century ago? It is the 
case that many large collieries have already been closed 
because the expense of working prevented their compet- 
ing. It is also the fact that foreign firms can already 
deliver in this country manufactured iron at lower prices 
than we can supply it, notwithstanding their disadvan- 
tage in shipping rates. Within the past few weeks, 
for example, the Corporation of Glasgow itself obtained 
tenders for a large quantity of cast-iron pipes, when it 
was found that tenders from the United States were 
lower than any of their local firms. 

In the year 1895 the stationary engines in Great Britain 
alone amounted to an aggregate of 2,200,000 horse-power. 
Assuming that each horse-power requires as little as 5 lb. 
of coal per hour, and that the average run is 10 hours per 
diem for 300 days per annum, the total coal used by 
stationary engines alone would amount to 15,000,000 of 
tons per annum; it is poy far greater than this, 
judging from the general inefficiency and wastefulness of 
the existing engines. The author’s main object is to 
localise the causes of this waste in the case of our im- 
portant workshops and factories, and to discuss how this 
may best be obviated by the use of electricity. 

Other objects which he has in view, however, are the 
attainment of the maximum output of machine tools, 
which can only be obtained by driving the tools at a 
steady maximum speed, and the greatest economy in 
labour, and otherwise in producing the driving power. 

In the past there has been a voutieds on the part of the 
trades unions to look upon one at least of the above 
objects as being opposed to the interests of the workman. 
American visitors quickly observe the slow speeds in our 
union-ridden shops. The late strike in the engineering 
trade has corrected this misconception as to the true 
interests of the workman, while it has put an end to the 
harassing policy hitherto adopted by the trades unions 
which has so long delayed works improvements. The 
employer is henceforth free to control his own shops, and 
it is now left to him to make use of every available means 
of increasing and improving the output. If Great Britain 
18 to continue in her present front position in manufac- 
turing for the world, it behoves her leading employers to 
take prompt advantage of such improvements as tend in 
the above direction. 

The methods of driving large works more generally in 
use may be divided into two classes : 

One, that in which the power is transmitted by long 
Steam pipes to —_ scattered in different parts of the 
works. This results in loss by radiation and condensation 
from the pipes, and in loss attending the use of small 
engines. The other, in which the transmission is from:a 
large engine, by means of wasteful gearing and long lines 
of shafting and belting. 

On the former system are arranged such works as ship- 
yards, ro'ling mills, engineers’ works, &c., where the net 
consumption of steam may be even 10 times that of an 
economical engine. On the latter system are works such 
pc pea ps epee the — may be highly econo- 

» and yet bu r cent. ’ i 
inthe port tae per cent. of the power may be applied 

Reve advantages and economy obtained by substituting 
gg power in works using scattered engines are pro- 
. y more distinct than in the case of works using a 

ngle large engine. One of these works alone will use as 
— factey “ ic: demande b - average provincial 
own its electric lighting. e Bristo ‘on and 
Carriage Works, for example, use 710,000 heane powers 
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hours per annum; that is, the equivalent of over 400,000 
Board of Trade units of electric energy, and is consider- 
ably more than last year’s electricity supply in such 
towns as Aberdeen, Belfast, Cardiff, or Dover. 

The directions in which improvement may be looked 
for are chiefly the following : 

Saving of coal. 

Saving of water and stores. 

Saving of labour and attention. 

Reduction of loss in shafting and gearing. 

Increased output owing to steady speed of machinery. 

Facility of extending by adding extra motors. 

Saving of Coal.—Small scattered engines use as much 
steam per horse-power-hour as requires 6 lb. to 10 lb. of 
coal with an average boiler. An economical engine, on 
the other hand, should not use more than 14 lb. to 2 lb. of 
coal. Tests published by Sir T. Richardson in a paper 
read before the North-East Coast Institution of Engineers 
and Shipbuilders confirm this. At his own works there 
were 31 engines developing from 94 horse-power down- 
wards, and using an average of 51 lb. of steam per indi- 
cated horse-power-hour, exclusive of losses in steam pipes. 
There were required to generate steam no less than eight 
main boilers and 23 auxiliary boilers. Electric power has 
since been adopted throughout these works, with the 
result that the whole of the main boilers and the majority 
of the auxiliaries have been replaced by a pair of marine 
boilers, while there is an actual saving of 100 tons of coal 
wa week. At Messrs. Dorman and Long’s, Middles- 
prough, six engines were replaced by electric motors, 
and as a result two Lancashire boilers were dispensed 
with, while there is a saving of 32 tons of coal per week. 
At the Bristol Wagon Works five Lancashire boilers are 
required for the present engines; with electric power 
plant one Lancashire boiler will suffice, and the saving in 
coal is estimated at 37 tons per week. 

The loss of steam by condensation in pipes is most 
serious. Even with the best lagging the loss is consider- 
able, while in most works where long pipes are used, the 
lagging is ore | inferior, and frequently there is little 
or no laggingat all. Roughly a every square foot 
of uncovered pipe service, if continually under steam and 
exposed to the atmosphere, condenses annually as much 
steam as takes 4 ton of coal to generate; and with covering 
it may be from that to § ton. At Messrs. Richardson’s 
the pipes varied in length up to 1200 ft. At the Bristol 
Wagon Works there are 730 ft. of A in use. 

Saving of Water and Stores.—With small scattered 
engines it is generally impracticable to have satisfactory 
condensing arrangements; therefore, the whole of the 
feed water is probably lost. With a common engine 
proper condensing arrangements may be made; and in 
any case there is a saving in water commensurate with the 
saving of coal above indicated. With a surface condenser 
and a cooling pond the water required may be as little as 
one-fortieth of that used by small separate engines. The 
stores, oil, &c., used by one common engine are, of course, 
less than those used by a number of engines. 

Saving of Labour.—It is obvious that more men are re- 
quired to attend to a number of engines than toone. It 
is equally oe a that a reduction in the coal consump- 
tion and in the number of boilers in use results in a saving 
of labour in firing. 

Reduction of Loss in Shafting and Gearing.—The loss 
under this head varies greatly according to the conditions 
of each case. Professor Kennedy stated in his address to 
the Institution of Mechanical Engineers in 1894 that for 
100 horse-power of useful work it required 145 indicated 
horse-power at the engine; that is to say, there was a loss 
of 45 horse-power, of which, say, 13 horse-power would be 
lost in the engine, leaving 32 horse-power, or 22 per cent. 
as the loss in the shafting. Mr. Crompton gives the loss 
in shafting as 32 percent. Sir T. Richardson found the 
loss to vary from 25 per cent. to 70 per cent. ; the average 
was 43 per cent. At Messrs. Furness, Westgarth, and 
Co.’s engine works, Middlesbrough, the loss in one shop, 
in which two long lines of shafting and a comparatively 
small number of tools were used. was 75.6 percent. In 
two other shops it was 59 and 42 per cent. ; or about a 
general average of 50 per cent. for the whole works, In 
several different factories in Cleveland, Ohio, Mr. C. H. 
Benjamin found the loss to vary from 50 to 80 per cent. 
At the Bristol Wagon Works the loss varies from 22 to 
57 per cent. ; it is more often nearer to the latter figure. 

ith efficient electric power plant the losses, apart 
from engine friction, need not exceed for the dynamo7 per 
cent., for the conductors 2 per cent., and for the motors 
12 per cent., say, 20 per cent. in all ; or making an allow- 
ance for lower efficiency of the plant when loaded below 
the normal, say, 24 per cent. in all. The loss in the con- 
ductors is proportional to the load, and is only a maxi- 
mum when the load is a maximum, and similarly there is 
no loss in those motors which are out of use. On the 
other hand, the loss in the shafting is continuous whilst 
it is running, therefore the efficiency in those cases where 
machines are intermittently in use, that is the general 
condition, is considerably below the above figures. For 
example, if, say, 50 horse-power is lost in the shafting 
continually and there is 50 horse-power in use for one- 
half of the whole time, then in a day of 10 hours there 
would be 500 horse-power-hours lost in the shafting and 
250 horse-power-hours used by the tools, so that out of 
750 horse-power-hours, 66 per cent. are wasted in shaft- 
ing. Frequently the hours of use are even less than half, 
so that the loss in such cases is still greater. 

Increased Output.—It is most frequently to be found in 
the use of small scattered engines that the governing 
is defective, and the engines are so loaded that throwing 
on machines may seriously reduce the speed of the rest of 
the tools. With good self-regulating motors the speed 
is maintained constant for considerable excesses even of 
normal full load. As to the main engine, there is no 
difficulty in securing governing to practically constant 





speed ; moreover, when large numbers of machines are 
operated by one main engine, there is less tendency, apart 
from the governing, to cause a fall in speed than is the 
case with a smaller engine running a less number of 
machines. At the Bristol Carriage and Wagon Works 
one of the existing engines pulls up to one-half its normal 
speed when the rack saw is thrown on. This, of course, 
seriously reduces the output of the whole of the tools 
driven off this engine, added to which there is the in- 
creased wear and tear of the machinery and gearing, due 
to inconstancy of speed. Moreover, it is found with a 
constant speek that a higher pee may be adopted for 
the tools, which results in a still further output of work. 
At Messrs. Richardson’s works, for example, where 
electric driving was adopted, the speed of the tools was 
inc by an average of 20 per cent., with a correspond- 
ing increase of output. In a rail-rolling mill in the 
United States, where electric motors have been adopted, 
it is stated that the work hitherto done by 6000 hands 
with separate engines is now accomplished by 4000 with 
electric power. 

Facility of Extending.—As further machinery is added, 
the makeshift Po won of altering the slide valve of the 
engine to cut off later is frequently adopted, regardless of 
the ensuing loss of steam. Electric power is vastly more 
flexible, it being the simplest matter to add an extra 
motor when further machinery is put down, so that little 
or no provision is necessary ta the motors. 

Method of Applying Motors.—At present the first cost 
precludes the use of a — motor to each machine, 
unless it be a large one. It is generally better to group a 
number of machines on to one motor, more especially if 
the load on the machines is variable. Very large powers 
should not be sent along one long line of shafting ; it is 
better to use two or more motors in such a case. Variable 
machines should be more or less separated from machines 
where the load is steady, as itis desirable that in the case 
of a steady load the motor should be running continually 
at its most efficient load; whereas, if surplus power be 
required for a variable machine, then the motor would not 
run continually atits efficient load. For example, a large 
fan, which has a constant load, should not be apy 
with a lift used intermittently on to one motor. In deal- 
ing with heavy work, portable tools driven by motors 
should be used to obviate the present expense and loss 
incurred in moving heavy castings from one tool to an- 
other. Several of these tools can work at one casting at 
the same time, thus considerably —— the passage 
of heavy work through the shops. Heavy tools, such as 
lathes and large planers, may remain fixed, but drilling, 
slotting, shaping, milling, and cylinder-boring tools, 
should be made portable where work on heavy castings is 
concerned. 


Tuer BristoL. WAGON AND CARRIAGE WORKS. 

Description of the Old Steam-Power Plant.—There are 
five horizontal steam engines in all, varying from 100 to 
10 indicated horse-power. Three of the engines are anti- 
quated, having ordinary slide valves, and being controlled 
by a throttle valve operated by a low-speed governor, 
while they are so overloaded that the valves are set to 
give steam practically the full length of the stroke. Two 
of the engines are modern, having variable expansion 

ear, while the slide valves are set to cut off and give a 
air rate of expansion. Steam is generated in five Lan- 
cashire boilers placed in three different parts of the works, 
near the larger engines. The steam pipes, therefore, are 
not unduly long, with two exceptions, where the lengths 
are 158 ft. and 112 ft. respectively. 

Water and Coal Consumption of the Old Plant.—The 
steam consumption is calculated from diagrams taken at 
various states of the load. An allowance was made for 
cylinder and port clearance, but no allowance for loss by 
leakage past the piston, nor for initial condensation in 
the cylinder, as the measurement of the steam was made 
near the exhaust end of the diagram. The re-evaporation 
which takes place during expansion, would cancel the 
initial condensation to some extent, though not materially 
so in all cases. It is impossible, without actually weigh- 
ing the steam used, to say what deduction should be made 
for this loss. The following Table summarises the re- 
sults of the different tests : 





‘Pounds of Steam per Indicated Horse-Power-Hour 








Engine. ed A i Re SENS A ne : 
Full Load. | Normal Load. | Light Load. 
re: 41 46 587 
2 | 40 44 47.0 
3 70 96 93.0 
4 34 33 48.5 
6 | 35 82 82.0 
Average 44 50 | 56.5 





No. 3 engine, which is the most wasteful, is the smallest, 
the — being 10 in. by 16 in. It was found by remov- 
ing the cylinder cover, that there was an excessive leaka, 
past the piston. If 25 per cent. be added for this and the 
condensation calculated in 158 ft. of steam pipe, which 
connects it with the boiler, the steam per indicated horse- 
power-hour would reach nearly 150 Ib. 

The next most wasteful engine is the No. 1, whose cy- 
linders are 18 in. by 30 in., where the cut-off took place as 
late as about 80 percent. of the stroke, while the loss of 
pressure in the steam pipe, owing to valves and bends, 
was 20 to 30 per cent. of boiler pressure. 

No. 2 engine has also a very late cut-off, it being 83 per 
cent. of the stroke, and the loss of steam pressure between 
boiler and cylinder is 40 per cent. This engine is tly 


overloaded. In fact, with heavy load the s is re- 
— one-half the normal, with a consequent loss of 
output. 
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Engines Nos. 4 and 5 are not exceptional in lack of effi- 
ciency, seeing that they use low-pressure steam and are 
non-condensing. In the case of engine No. 4, however, 
there is a steam pipe 112 ft. long, of large diameter, and 
uncovered for two-thirds of its length. 

Losses in Steam Pipes.—There are no means of measur- 
ing the condensation, which was, therefore, determined 
by calculation, using a formula based on actual experi- 
ment. It has been found that the rate of transmission 
of heat through iron steam pipes is 3.5 British thermal 
units per hour per square foot of surface for each degree 
Fahr. of difference in temperature between the steam 
and the surrounding atmosphere, and for indifferently 
lagged pipes with bare valves and flanges the coefficient 
may be 2.5. Taking the difference in temperature to be 
300 - 50 = 250 deg. Fahr., and the time during which 
the pipes are in use as 3000 hours per annum, each square 
foot of bare pipe would condense about 3140 Ib. of steam, 
and of covered pipes about 2250 lb. of steam. The yearly 
loss by condensation in pipes would then be approxi- 
inately : 

Lb. Steam. 


For 457 square feet of bare pipe 
can; | os cs oe oe 

For 277 square feet lagged pipe 
x 2250... ee eae cae rae 620,000 
Total ... a a . 2,060,000 

Adding 25 per cent. for extra sur- 

face exposed in flanges, tees, 

valves, and fittings, and conduc- 

tion through supports and other- 
wise es ee ia 515,000 
Total 2,575,000 


Fuel Consumption.—The total fuel consumed per annum 
8 approximately 2500 tons, of which between 400 and 500 
tons is waste wood, the value of which is about the same 
as that of coal. 

The average load on the five engines is about 254 indi- 
cated horse-power, and the time of working about 2800 
hours per annum. The energy used per annum is, there- 
fore, about 710,000 indicated horse-power-hours, and as 
the normal steam consumption was found to be 50 lb. per 
indicated horse-power, 





Lb. 
The total yearly steam consumption 
is ss ~ av ae ... 39,000,000 
To this add, say, 10 per cent. for 
leakage past the piston and con- 
densation in engines - 3,550,000 
Loss in steam pipes as above 2,575,000 
Total ... 41,625,000 


This consumption of steam divided by the weight of 
fuel, 2500 tons, gives an average evaporation of rather 
less than 7.5 lb. of water per pound of fuel. Two of the 
boilers are working under very unfavourable conditions, 
owing to the length of and restricted and tortuous nature 
of the flues, otherwise a better evaporative result would 
have been obtained. 

The average consumption of fuel is 
horse-power. 

Power Developed by Existing Engincs.—A number of 
diagrams were taken off each engine, under various con- 
ditions, and from maximum to minimum load. The re- 
sults of these are summarised in the following Table: 


7.9 lb. per indicated 


Table of Horse-Power Used or Lost at the Bristol 
Wagon Works. 
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H.P. H.P HP | ILP. H.P.|H.P.| H.P. H.P. 
1 5.0 21.7) 36.7 37.3) 61.7 52.7) 76.0) 98.4/103.7 25 
2 27. 7 12.8 |27,0) 40.0) 47.5/100.0 21 
8 G} 2,0 /25.0) 6.4; 8.0) 11.0 2 
4 4.0' 14.5 (46.0) 25.0, 31.7) 42.0 6 
5 29.2 |43.0| 60.0) 67.9) 97.0 22 





Total | 45.4 87.9133.3| .. {120.2 | .. \207.4'253.5/353.7 | 76 
From this Table are deduced the following averages : 
Indicated Per 


Horse-power. Cent. 
254 


Total normal load ... 





Loss in shafting... 87.9 34.5 
»» engine friction 45.4 17.8 
Total loss ia 133.3 52.3 
Power utilised by machines 
and their countershafting 
orgear... . ais 120.2 47.7 


It will be seen on reference to the Table that in the case 
of engines Nos. 2 and 3, the power lost in shafting and 
engine friction was no less than 73 to 75 per cent. In the 
case of No. 1 nearly half the power of the engine was 
utilised for driving three powerful fans placed close to the 
engine, which accounts for the somewhat smaller per- 
centage of loss in the shafting. In the transmission of 
the remaining 60 per cent. of the power of this engine to 
the various fitting-shop tools, fully 50 per cent. 1s lost. 
These results confirm those obtained by Sir T. Richard- 
son, Mr, Westgarth, and Mr. Benjamin. They are, how- 





ever, widely different to those published by Professor 
Kennedy and Mr. Crompton. It may be noted that 
while the former are the results of actual tests, the latter 
are presumably estimates. . 

Power Required by Various Tools.—There is compara- 
tively little data published as to the power required for 
driving various tools; the author believes, therefore, that 
the “ owing deductions made from the tests may prove 
useful : 


Large blowing fan for smithy 
Smaller ES * — 
Large circular rack saw, cutting 2 ft. 
log of English oak ... ee 
Vertical frame saw, when cutting 
22 in. by 20 in. pine, with 14 blades 
Planing tool for wood ... vA sus 
Foundry lift ny ae 
Horizontal saw for wood 
Circular saw for wood ... 
Small fan for foundry ... ed & 
75 miscellaneous tools in engineers’ 
shop, comprising lathes, drills, 
slotting, shaping, and shearing 
machines, grindstones, and emery 
wheels, &c., of which about 41 were 
in use whilst indicating the engine 24 


Power Required for Electric Driving.—The power re- 
quired by the various tools will be py increased, 
owing to their greater output, but the power wasted in 
shafting and engine friction will be considerably reduced. 

Instead of transmitting power from five engines, the 
shafting will be driven by 10 or more motors. These 
motors, owing to the small space which they occupy, are 
placed close to the point at which work is taken off the 
mag mg For both of these reasons considerable shaft- 
ing is discarded. For example, in the case of engine 
No. 2 the normal load is 47 indicated horse-power, of 
which about 20 horse-power is lost in heavy underground 
wd and shafting, most of which is being dispensed with. 
The total power of the motors to do the present work is 
76 horse-power less than that now indicated by the engines 
neglecting loss in transmission ; that is, 254 — 76 = 178 
horse-power. 

Coal, Water, and Labour on the Electric System.—The 
new boiler will evaporate at least 9 lb. of water per 1 Ib. 
of coal, while the engine will, at working load, which is 
five-eighths of full load, use 16 1b, of steam per indicated 
horse-power-hour. That is, 1.8 lb. of coal per indicated 
horse-power-hour, or say, 2 Ib. in all. Somewhat better 
results than this roe ge have been obtained by the use of 
amore complicated plant, but it was decided that the 
extra first cost would barely compensate for the small 
additional saving. 

It has been stated above that the motors will develop 
about 178 16 a ta to do the present work. To this 
must be added the losses in the new transmitting system. 


15 H.P. 
19 
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The efficiencies may be taken as follow: 
Per cent. 
Engine friction and ropes, say 90 
Generator efficiency... ne 92 
Conductors <hr 98 
Motors, average 85 
Total efficiency ie ‘Fe 69 


Each horse-power at the motor pulley, therefore, requires 
1.45 indicated horse-power at the engine cylinder. The 
normal indicated horse-power of the new engine will be 
about 178 x 1.45 = 258 indicated horse-power, which is 
within 2 per cent. of the power developed by the old 
engines. 

Taking 2800 hours of work per annum, there are, then, 
725,000 indicated horse-power-hours, which at 2 Ib. of coal 
per hour consume 650 tons of coal per annum. There is 
thus a saving of 2500 — 650, say, 1850 tons of fuel. 

The water required on the new system will be about 10 

r cent. of 16 1b., say, 2 lb. per indicated horse-power- 
nour for making up the feed, and about 4 lb. for making 
up that lost in the cooling apparatus, say, 6 lb. of water 

r hour. So that the yearly consumption of water will 

> 435,000 gallons, or a saving of 4,162,500 — 435,000 = 
3,727,500 gallons, a large part of which has been hitherto 
purchased from the town water works. In addition to 
this there will be a saving of oil and stores as well as of 
labour, inasmuch as there will be only one fireman in place 
of those at present required. 

The total saving is approximately 1000/. per annum, 
quite apart from the other various advantages. 

Reasons for Adopting the Three-Phase System.—Full 
consideration was given to the merits and demerits of the 
direct-current and three-phase systems, and the directors 
of the Bristol Wagon Works took the opportunity of 
seeing both systems in practical work under conditions 
analogous to those in their own works. The first cost of 
the two systems was approximately the same, while the 
following are the advantages of the three-phase system 
which appealed to the Bristol Wagon Works Company : 

1. The absence of commutators on both generator and 
motors, and the fact that the current passes direct 
through clamped terminals from the generator to the 
motors. 

(It was noticed that the commutators of the direct- 

current motors and dynamos were worn, and cau 
_— more especially in comparatively dirty work- 
shops. 
2. The more mechanical design and construction of the 
generator and motors, the windings of the latter, being 
entirely enclosed by the iron frame of the machine, pro- 
tocting them from accidental damage. 

3. The fact that the three-phase motors can be left 
running for long periods without any attention, even 
when considerably overloaded, which is not advisable in 
the case of the direct-current motors. 








4. The freedom from possibility of breakdown as com- 
pared with the direct-current system. 

Brief Description of the Electric Plant.—Steam will be 
genes by one Lancashire boiler 28 ft. by 7 ft. 6 in,, 

tted with a Bennis automatic stoker. The stoker is 
regulated by a piston in communication with the boiler 
which throws the feed in or out of gear according to the 
steam pressure. The piston also operates a damper in the 
main flue, so that the pressure of the boiler is automati- 
cally maintained constant within 2 lb. It is, therefore, 
-_ necessary for the fireman to fill the hopper with fuel 
and regulate the feed. A Green’s fuel economiser will be 
inserted in the main flue, while there is provision made 
at the back of the boiler for the insertion of a super- 
heater. 

The engine, in order to provide for extension, is good for 
400 indicated horse-power, and is of the horizontal com- 
pound type, having cylinders 134 in. and 25 in. in dia- 
meter by 32 in. stroke placed on either side of the fiy- 
wheel. The admission valves are on the Proell system 
with Corliss exhaust valves. The air pump, which is of 
Edward’s type, will be worked by a baliceenk off the 
end of the low-pressure piston-rod. A centrifugal pump 
driven off the shafting will circulate the cooling water, 
A surface condenser with 650 square feet of cooling sur- 
face will be placed at a sufficient distance from the 
engine to admit of a filter for removing the oil before 
the exhaust passes to the condenser. As there is neither 
a natural supply of condensing water nor a cooling pond 
available, a cooling tower will be used for cooling the cir- 
culating water. 

The generator, which is of the Brown-Boveri type, will 
be driven off the flywheel by ropes, while the adjacent 
aoe dae shafting will be also so driven off the fiy- 
wheel. The generator will absorb 275 brake horse-power, 
and is provided with sliding foundations. 

The main switchboard will consist of three panels, one 
— for the generator with a regulator for the exciter ; 
another for the motors, each circuit having a triple switch 
and fuse, and ammeter ; the third for the Sethe circuit, 
with double switch and fuse on each circuit. The boards 
will consist of enamelled slate mounted on iron supports, 
so as to be entirely incombustible, no wood whatever being 


used. 

There will be seven motor circuits, that is, one to each 
shop, each circuit being composed of three conductors. 
The number of motors at first will be 10, varying from 65 
down to2 horse-power. The larger motors, viz., those of 
65 and 50 horse-power, will drive by ropes, the smaller 
motors by belts. 

There will be about eight lighting circuits, one running 
to ‘each department. They will consist of two wires 
only, one being the phase wire, the other being connected 
to a fourth or neutral wire, which is connected to the 
centre of the star winding. The voltage of the motors 
will be 190 and of the lighting circuits 110. 

The lower voltage was adopted for the lighting circuits 
to enable the use of more efficient glowlamps, and to be 
at thesame time more suitable for the arc lamps. There 
will be 750 glow and 32 arc lamps, which will give a better 
illumination at considerably less cost than the present 
gas lighting. 

The whole of the conductors will be insulated with 
rubber, and run in hard wood casing throughout. 

The — and motors are being supplied by 
Messrs. T. Richardson and Sons, of Hartlepool, while the 
whole of the work is being carried out by the firm with 
which the author is associated. 








EXPERIENCE WITH COMPRESSED AIR 
TUNNELLING. : 
A SUGGESTIVE paper was lately read before the Vic- 
torian Institute of Kagivesrs at Melbourne, by Mr. George 
Henry Dunlop, in which he gives his experience with hy- 
draulic shield tunnelling in connection with sewerage and 
other work in Melbourne. Some 37,145 ft. of sewers have 
been laid, varying in internal diameter from 3 ft.3 in. to 
9 ft., and in some cases long lengths of work was done in 
compressed air, while cast iron, brick, and timber lining 
was adopted. The relative advantages and disadvantages 
of each system are referred to in the following abstract of 
the pe. 
The position as to the type of shield may besummed up 
in this way: The short front type of shield is most suit- 
able in good ground. Bad ground should be made good 
by the use of compressed air. But if the material is very 
soft or sandy, or if sufficient air pressure cannot be ob- 
tained, front partitions will assist in holding up the face. 
But the front should be arranged to give as much work- 
ing room as ible for the men. The horizontal parti- 
tion in variable ground is specially valuable. Finally, in 
bad om, where air pressure cannot be , partitions 
should be used in the larger shields. In this case the 
rincipal matter for consideration is the position of the 
Bulkhead. The writer favours putting it about a ring 
length from the cutting — in shields of medium size, 
such as 10 ft. diameter, and leaving the whole front clear 
of rams for the spoil forced in when shoving into the 
ground. In very ert shields the Hudson River type 
would adopted. The matter largely depends on 
the size of the shield, and consequent possible size of 
the compartments. If the compartments must le 
made so small as to prevent a man from working wit 
reasonable ease, the bulkhead will be placed forward so 
that the man can excavate standing behind it. If the 
compartments are |; enough for a man to work freely 
in them, the bulkh may be placed well back, say 4 ft. 
from the cutting edge, so as to leave full room for the 
man to work in the compartment, and for this oe at 
least 5 ft. of height is necessary, and 6 ft. would be better. 
The larger size of shields such as that at the Hudson 





River Tunnel permit this. There has not been appa 
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rently any case in Melbourne where the front large com- 
rtments would have been necessary or advantageous if 
ull air pressure had been used. 

In the construction of the outer shell there are two 

ractices. Hither it consists of two plates of equal thick- 
ness breaking joint, or of one plate with cover-plate joint. 
The second is undoubtedly the better construction. The 
first would require the most accurate abutting of the plates 
at the joint. The writer has examined a shield built of 
two plates, and found in several places one plate broken 
and the other not. This showed, as might expected, 
that they did not act in unison. 

The only case in which advance timbering has been 
adopted here asa regular system was at the Yarra Tunnel, 
at Spottiswoode, during the earlier half of the work. There 
the shield, hand pumps, and system of working was 
substantially that used in the Glasgow tunnels,* except 
that no heading was carried in advance, each 2 ft. 9 in. 
ring length being taken out ahead of the cutting -— 
successfully. With full air pressure equal approximately 
to the hydrostatic pressure, this plan was practicable but 
slow and costly. It was afterwards amply demonstrated 
that with 18in. ring lengths, and proper air pressure, 
this complete system of timbering was not required. In 
the system in practice at the Glasgow Tunnel it is diffi- 
cult to see the use of a shield, and particularly the strong 
cutting edge. Here the advance timbering system has 
not been found necessary. 

At the Yarra Tunnel, in the second contract, the next 
system of excavation was practised. In front of the 
bulkhead there was bolted in one vertical and one hori- 
zontal partition projecting about 2 ft. All the ground 
above the horizontal partition, converted by the full air 
pressure to good standing, firm, sandy clay, was exca- 
vated away, especially in the interior, sufficiently to 
allow the shield to be pushed an 18-in. ring length. 
Timbering was not necessary, but light temporary tim- 
bering sufficient to steady the face could have been used, 
consisting of boards across the face with light temporary 
props against the bulkhead. These props could be re- 
moved, or would be broken as the shield was pushed for- 
ward. (This was done when necessary at Graham-street, 
Port Melbourne.) Below the horizontal partition the 
ground was coarse and fine sand. Above the level 
where the air and water pressure balanced, this stood 
well; below that level light timbering was adopted to 
hold back the wet running sand around and in front for 
the bottom 2 ft. or 3ft. to enable the sand and rock 
boulders to be removed. The shorter ring lengths greatly 
facilitated progress, though the longer rings would pro- 
bably have been quite safe, especially if the 2 ft. 9 in. 
advance were made in two stages. fterwards, in firm 
clay, when all partitions had been removed, the ground 
was excavated far enough ahead of the cutting edge, but 
to asmaller diameter, to allow the shield to be pushed 
forward for a 2ft. 9in. ring. In this way from one- 
third to one-half of the clay would be broken down for 
the shovellers. The plan of forcing the shield foward 
and allowing the soft material, especially silt, to squeeze 
through the door, was adopted in several contracts. 
It 7 be said generally that it is a suitable method only 
in silt. 

Rolling may be prevented and sometimes rectified 
by incompletely excavating the upper portion of the face 
on the side to which the shield is tending to roll, and the 
lower portion on the opposite side. Rolling is stated by 
Greathead to be due simply to the combined thrust of 
the hydraulic presses being not —_— to the axis of the 
shield, and he has suggested that some of the jacks be 
fitted so that their direction of thrust may be adjusted. 
Such an arrangement would certainly be necessary if it 
were attempted to use a non-circular shield. In hard 
ground, it is difficult to turn the ordinary shield ; for 
it cuts out exactly its own space and the material being 
incompressible, it cannot be deflected in its course. In 
one case here it was necessary to pick away the ground 
to an approximately oval shape larger than the shield 
to allow it to turn either in a horizontal or vertical direc- 
tion and to impose special resistance by strong struts 
from the face to the bulkhead on the side towards which 
the shield was to be turned. Adjustable steel cutters are 
provided for this — on the Greathead shield, but 
~ method described, though troublesome, was used 

ere. 

_The first lining used in Melbourne shield work con- 
sisted of concrete blocks set in cement. The following 
dimensions were adopted for an 8-ft. sewer at Port Mel- 

urne. The rings were 18} in. long containing 17 blocks 
18 in. long and 22 blocks of half that length equivalent 
when set to 11 of the former. The lining was 15 in. thick, 
having 14 in. of outer rendering, and 12? in. of concrete 
in the block, and a final ? in. rendering when in position. 
The blocks were made in tapering moulds with the sewer 
face of each block underneath, and the 14 in. rendering 
was applied while the concrete was quite fresh. The 
concrete block system of ~— was fully tried, and it 
must be admitted that it only partially realised the 
anticipation generally held when it was first introduced. 

t was cheap, and if it could be effectively constructed it 
would be most reliable and durable. But it had two 
radical inherent constructional defects. As the shield 
_ pushed forward, the joints, partially set, were broken 

the pressure used in shoving the shield, and by the 
alteration of form of the ring of blocks in ing out of 
the shield into the larger area of emoavated ground. No 
om to sufficiently overcome these defects have yet 
n brought forward. If they could be overcome the 
merits of the system would be great, and its extended 
aa assurred. The pennies difficulties were reme- 
lable. The water washed out the fresh joints, the block 


sometimes crushed under the heavy pressures of the hy- 


* See ENGINEERING, vol. lxii., page 574. 





draulic jacks, and as t 1e work was practically completed 
as the shield advanced, any departures from beck. a 
level or direction could not be corrected without reducing 
the size of the sewer. In most cases the use of sufficient 
air pressure would prevent the joints washing out until 
set. The crushing of the blocks could be prevented by a 
better distribution of the pressures, by increasing the end 
areas of the blocks, and 7 increasing the strength of the 
concrete if necessary. The head of the ram p 
against the middle of a ‘‘ pressing beam” resting against 
the ends of the blocks. The short toothings were brought 
up by 44 in. ‘‘toothing blocks.” This arrangement could 
be improved. Even with 12in. by 6 in. pressing beams 
there would necessarily unequal pressures on the 
blocks. And it was difficult to _ abe toothing blocks to 
accurately fit and give an equal bearing for the pressing 
beam. Should they be too small, the long toothing blocks 
might be crushed, while the short toothing blocks might 
be unloaded. By diminishing the number of the blocks in 
the ring, or increasing the number of hydraulic rams, 
there could be arranged a ram for every three blocks, and 
upon these the pressure could be more equally distributed. 
The shield could be pushed forward without exceeding a 
thrust of 36 tons by any one ram, and this thrust could 
be distributed so that not more than 18 tons could be 
im on any one block. This pressure in working 
conditions of blocks of suitable size would not be excessive 
for the few repetitions to which they would be subjected. 
Bluestone blocks were used in conjunction with the con- 
crete in order to prevent crushing. The difficulties ot 
securing correct alignment and level were mainly due to 
the bad ground, and could be proportionally removed by 
the use of compressed air. 

Bluestone blocks were suggested instead of concrete for 
the sewer under Stoney Creek, in order to get greater 
strength to resist the thrust of the jacks. Their use pre- 
sented no other gain, and could not obviate the inherent 
defects of the system. Under the particular circumstances 
regulating the respective prices of stone and concrete 
blocks in late years, the bluestone would cost about half 
more than the concrete blocks delivered at the shaft, and 
as the strength would be very much greater, the bluestone 
is relatively cheaper. But under past normal conditions 
in the stone trade, the bluestone rocks would have cost 
from two to three times as much as concrete blocks, and 
asa minimum stable thickness would be necessary, the 
strength of the bluestone would be too dearly purchased. 

One special case of successful work may be given. For 
part of the length of a 4 ft. 3 in. sewer to be constructed 
of brickwork, there was about 30 ft. of wet sand with 3 ft. 
to 4 ft. of excellent clay above the crown of the tunnel. 
Intimbering this ground about 18 in. at least of the clay 
above the tunnel would necessarily be broken down, and 
the remainder could not be held up as tightly as it would 
be over a shield. The water would come through, dis- 
integrate the clay, and ‘‘runs” of sand would follow. It 
was decided to abandon the ordinary timber method in 
favour of shield tunnelling. Bluestone block lining was 
selected. There were 18 stones 18 in. long and 9 in. 
thick in each ring, set in 2 to 1 cement mortar with 44 in. 
toothing. All the blocks were of the full length, but the 
nine lower blocks were larger, omnes nine-sixteenths 
of the full circle. After the sewer had progressed some 
distance, the following method of carrying out the work 
was adopted. Ins of building the ring within the 
tail of the shield, only three or five of the invert stones of 
a ring were built there, and the remainder of the ring, 
really the en of the preceding ring, was built 
immediately behind the shield, the clay standing up un- 
supported for the length and time er to allow of 
this being done. In building in this way the space due 
to the thickness of the shield and any other vacuities were 
filled with sand os. Thus, one of the already men- 
tioned inherent defects of the block system could be over- 
come. No spreading deformation of the sewer took place, 
and excellent work was effected. Of course, the circum- 
stances were unusual, but the method selected was cer- 
tainly a good one to meet them. In one or two places 
wet ground was met with, and the building of the ring 
was done within the shield. The defects of the system 
at once asserted themselves. 

In the ordinary systems of cast-iron lining the length 
of ring has varied from 12in. to 33in. The most suitable 
length will be from 18 in. to 24in. Long plates are not 
economical. With the same design of flanges any 
lengthening of the ring —— reduces the proportion of 
metal in the circumferential flanges, where metal can 
most suitably disposed to give strength to the lining. 
The depth of the flange in inches is usually about 2 in. 
plus one-third of the diameter of tunnel in feet; and 
the thickness of metal about 1 in. for 6 ft. diameter 
of tunnel and 7, in. for each extra foot of diameter. 
The circumferential length of the plate should be as 
great as is practicable for manufacture and erection ; but 
the key-piece should be short—only 9 in. to 18 in. long. 
It is well to avoid a longitudinal joint in the bottom 
in wet ground, as it is difficult, if there is much water 

resent, to fit 1t well, and afterwards to clean round it 

fore concreting. Cast-iron plates have usually been 
made of the same thickness throughout. It would be 
better to increase the thickness of metal at the flange 
angles, as in the St. Clair Tunnel lining,* or to use 
brackets from the flanges to the plate, as in the Glasgow 
Subway lining.+ The circumferential joints can be flat, 
with strips of tarred felt, or better, of soft wood } in. 
thick. Tarred felt was extensively used here. It is an 
excellent packing except that it is too thin with unplaned 
joints. ese strips should fit closely, especially at the 
ends, to prevent leakage. A small space should be left at 
the face to be caulked if required to stop leakage, and it 





* See ENGINEERING, vol. 1., page 576. 
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generally will be required. ‘The longitudinal joints are 
more important. If, as is usually done, these joints are 
made continuous along the tunnel, the stiffness of the 
ring is dependent upon the rigidity of the longitudinal 
joint. The best joint then will be a machined joint fitting 
coated metal to metal, and tightly held together by 
strong bolts well screwed up at about 6 in. pitch, and 
with brackets between each pair of bolts. These brackets 
will help to transmit any unequal pressure or any tensile 
stress from the flange to the plate, and prevent breaking 
at the angle. If the joint be not machined it will be 
made, as at first described, for circumferential joints. 
This was the practice in Melbourne, and it is a good one, 
especially if soft wood packing is used. 

JA Byer jo system with wooden lining has been de- 
signed, and used with the shield at work in North Yarra 
main section, No. 6a, at North Melbo The suit- 
—s and safety of the system have now been deter- 
mined by its successful use over a length of more than 
half-a-mile of tunnel of 10 ft. in diameter. 

The costs of a 6 ft. 9 in. sewer, given later, indicate the 
objection to cast iron clearly. It is too costly. But in 
Melbourne work, in bad ground, it has these great advan- 
tages over such systems of lining as concrete and blue- 
stone blocks—that the joints are not such as will be 
affected by water ; the lining can be caulked more readily, 
and, above all, whatever deformation may take place in 
the outer lining, the final internal concrete lining can be 
— in position in a continuous mass, and without 

ing exposed to subsequent disturbance. Half the cost 
of the completed work is about the actual price paid in 

Melbourne for the iron lining delivered at the shaft. The 
similar actual cost of the wood lining would be about 
one-fifth of the total completed cost of work. The cost 
of a finished concrete sewer with wood lining would be 
about 70 per cent. of the cost with cast-iron lining. 

The wood lining is built in rings composed of sections. 
Each section consists of two rib segments s the ring 
length apart, and covered on the outer side with board- 
ing. Between the rib segments are placed thrust-blocks, 
which will form continuous lines of struts to resist the 
pressure of the rams of the shield. Each succeeding rin 
1s built so that the joints of its sections ‘‘ break” wit 
those of the preceding ring. Thus the lining has, at 
ring-length intervals, ribs really com of two layers 
of wood secured together by bolts and breaking joints, so 
that the whole will act as one piece. Of course this result 
can only be secured by spiking the ribs together, or by 
drawing them together with strong bolts well screwed up. 
Probably the former would be the more efficient, and the 
latter the more convenient method. What has been 
written before about breaking joint in cast-iron lining 
applies here. 

Some of the more evident mney of this system 
may be criticised. There will be an unusually large num- 
ber of joints, but the swelling of the wood will tend to 
prevent leakage through them. But if it were necessary 
to use boarding such that the joints cannot close up, the 
whole of the outer surface of the section may be covered 
with waterproofing material, as thin sheet metal, even 
overlapping across the joints with the sheeting of adjoin- 
ing sections. The connection between the separate 
pieces of each section cannot be made sufficiently strong 
to render it nearly as rigid as a cast-iron plate. But the 
use of the thrust-blocks properly fitted will relieve the 
sections from the pressure of the rams, which is the prin- 
cipal cause requiring such rigidity. The more bulky 
timber will require a larger shield and excavation. This, 
however, will be compensated for by the lighter weight 
of sections in erection, It may be said that all the outer 
boarding is useless except for the purpose of transmitting 
the loading of the earth to the rib segments, and that in 
cast-iron eg = a metal > ——— to resist the 
compressive loading of the ground. e primary pur; 
of the outer boarding is to transfer the earth nietite 40 
the ribs, which resist the compression. But if the board- 
ing be closely fitted the swelling of the boards will cause 
them to act to a considerable extent as an arch, and, in 
any case, the subdivision of duties enables the designer to 
concentrate the material for resisting compression in stout 
and efficient sections. This cannot well be done with the 
cast-iron plates. In an alternative design of this system 
iron is used for the ribs. For the laggings to resist cross- 
breaking timber is, price considered, the strongest mate- 
rial, It is of importance that each leading ring of rib 
aneg > be accurately retained in shape until the next ring 

as been or attached to it. When the shield is 
shoved forward the earth on top of the lining will usually 
close down and press upon it before, or heavier than it 
will at the sides. To prevent deformation in the larger 
excavated area behind the shield, it has been pro’ to 
use a strong square ‘‘sett” of timber temporarily. This 
sett will be removed when the ground had closed around 
the lining. 

_ The grouting generally used abroad consists of hydraulic 
lime only. Here it is composed of cement, lime, and 
sand, usually in 1, 2, and 5 parts respectively. The 
writer is not aware of the reason for the different prac- 
tice here. The cost of each would be about the same. 
The lime would make a finer and better running grout ; 
the cement and sand grout would probably be quicker 
setting. It is difficult to get a sufficiently hight and fine 
sand to run easily as grout, and to stir freely in the 
machine. 

With pure air up to a pressure of one atmosphere no 
effect is apparent upon men of good constitution and in 
good health, and persons not in good health should not 
subject themselves to compressed air. Under these cir- 
cumstances men can work hard and regularly for eight 
hours per day without inconvenience. At the Yarra 
Tunnel at 20 lb. pressure the men worked six hours per 
day. Pressures of 2}, 3, and 34 atmospheres have been 
used with short hours. In the highest presssures the 
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working time appears to have been four hours. The 
greatest pressure to which the human body had been sub- 
jected was about 77 lb. per square inch for a period of 
two hours in some experiments in France. About 35 Ib. 
per square inch may be classed as the greatest ordinary 
feasible working pressure for large operations. The air 
should be as pure as possible. The electric light only 
should be bt ; candles are very objectionable. At the 
Yarra Tunnel at first the escape of air was so great at the 
shield that the atmosphere was naturally pure. Later on 
the shield passed into clay, with little escape of air at the 
fac2, and the air became very impure, especially as, in 
addition to the electric light, candles were largely used. 
The men now suffered from muscular pains. Personal 
experience on this and other works shows that with the 
pressure used in Victoria up to 21 lb. per square inch, 
the impurity of the air is much more impressive than 
greater pure air pressure would be, and more detrimental 
to health. 

As to the rate of progress in a contract fora small 
sewer, the ordinary tunnelling was carried forward 10 ft. 
per day without the concrete and brick lining. The rate 
of progress with a shield would have been about the same 
with block lining, and about 30 per cent. more with cast 
iron. At Graham-street the best rate of progress with 
concrete blocks and compressed air in sandy silt was about 
100 ft. in 14 days, or 7 ft. per day. With ordinary tun- 
nelling in sandy clay 17 days were spent in driving the 
advance heading, and six days in excavating to full size 
and lining, or a total of 23 days for 100 ft. Rates of pro- 
gress up to 20 ft. per day have been made here with iron 
and wood lining in good material such as silt and clay. 

With cast iron and concrete lining, the shield system 
will not be adopted in Melbourne so long as satisfactory 
construction can be attained with ordinary methods, be- 
cause of the high cost of cast iron. Wooden lining can 
be successfully constructed and the shield system will be 
advisable so soon as the ground becomes soft enough to 
require what may be called complete close timbering, 
especially in wet ground. The relative costs of sewers 
hereafter given show this, the costs of ordinary brick 
sewers being given. 

An important matter concerning the relative advan- 
tages of the shield and the ordinary timbered methods of 
construction may be noted here. In the shield system 
the area of excavation does not largely exceed the area of 
the construction placed within it. The small space left 
is either specially filled with grout or gradually filled by 
a comparatively slight closing in of the unsupported 
earth. Afterwards water outside of the sewer cannot 
flow freely around it, seeking access to the interior at 
every weak point. And this is just what does happen in 
the ordinary timbered system. Spaces about the timber, 
necessarily left in position around the sewer, form 
channels for the water and the whole outer surface is ex- 
posed to its pressure. , 

In giving the following costs fora 6 ft. 9 in. diameter 
circular sewer, it is not considered necessary or proper to 
ilustrate by drawings the various constructions, nor to 
give the detailed schedules and the quantities and rates 
from which they are compiled. The brick sewer con- 
structed in the ordinary timbered tunnel, the cast-iron 
shell and concrete sewer, and the wooden shell and con- 
crete sewer are all ordinary types suitable for soft ground. 
The cast-iron lined sewer with concrete filling between 
the flanges only is given, although such a construction 
here is not recommended for a sewer. All the prices are 


estimated : 
Per Foot. 


£ s. 
1. Brick sewer. Ordinary tunnelling 615 0 
2. Cast-iron shell and concrete, soft 
ground ... se ve bes aoe ® 
3. Wooden shell and concrete ... 615 0 
4. Cast-iron shell with concrete lining 
between the flanges only ye 5.0 


Of these types it may be said that fairly good ground 
is presupposed in the first case ; and if the ground is wet 
the sewer will leak. Types 2, 3, and 4 can be made 
practically watertight in any ground, and for Melbourne 
sewers, where iron has been used, type 2 is worth more 
than the excess cost over type 4. 

The following relative figures are compiled mainly from 
actual contract prices. and they afford fairly accurate 
comparative information as to the relative costs of dif- 
ferent types of 4 ft. 3 in. circular sewer. The differences 
in the ground are indicated: 


Concrete lining in good ground with no 


water (estimated) ... rn ini pos 100 
Bluestone lining in good ground with no 

water ... eee ion ac ee sak 107 
Wooden lining in wet ground with com- 

pressed air and without grouting (esti- 

mated bok Zi .. ‘is a 114 
Brick sewer in good und for ordinary 

timbered tunnel without shield... es 126 
Cast-iron lining in wet ground with com- = 


pressed air and without grouting 


These figures indicate how largely the shield should 
displace the former systems of tunnelling in wet ground, 
since the cheaper wooden linings can be effectually con- 
structed. 








SPANNING THE NIAGARA.—A commission recently ap- 
pointed to investigate and report on the most advisable 
width of a draw in the bridge which it is proposed to 
construct between the wadees. and Grand Island in the 
Niagara, near Buffalo, has made a report in favour of a 
draw 200 ft. in. width clear of all obstructions by piers 
or their necessary protection. 


LAUNCHES AND TRIAL TRIPS. 


Tue s.s. Hong Kong Mara was taken for trial at sea on 
the 27th ult. She has been built to the order of Messrs. M. 
Samuel and Co., of London, on behalf of the Lozo Kisen 
Kalinshiki Kisha, of Tokio, Japan (The Oriental Steam- 
ship Company of Japan) by Sir James Laing, Sunderland, 
and is from the plans and specifications of Messrs. Flan- 
nery, Baggallay, and Johnson, of London and Liverpool, 
with whom is associated Captain Tomioka, the owners’ 
representative in this country. Her leading dimensions 
are: Length, 412ft.; breadth, 50 ft. 6 in.; depth moulded, 
32 ft. 6 in. The engines, by Messrs. George Clark and 
Co., are of the twin-screw triple-expansion surface-con- 
densing type, with cylinders 28} in., 46 in,, and 75 in. in 
diameter by 48 in. stroke, taking steam from five large 
boilers at a pressure of 180 lb. A mean speed of 164 
knots was obtained on the trial, and after a satisfactory 
day’s work the ship returned to port for completion 
and examination before proceeding to London to load 
outwards. 


The trial trip of the Prince George, a steamship, built 
by Earle’s Shipbuilding and Engineering Company, 
Limited, Hull, to the order of the Dominion Atlantic 
Railway Company, took place on Friday, October 28, 
when a speed of 20.3 knots was attained. She is of the 
following dimensions: Length, 290 ft.; breadth, 38 ft.; 
depth moulded to main deck, 17 ft. 6 in. The vessel is 
propelled by two independent sets of triple compound 
surface-condensing engines, each with four cranks, and 
driving a separate screw. The cylinders measure 26 in., 
40 in., and two 45 in. in diameter by 30 in. stroke. 
Speed, 19 knots. The boilers are four in number, of the 
single-ended cylindrical return-tube type, working at a 
pressure of 180 1b. per square inch, and each pair has a 
separate funnel. The boilers are arranged to work under 
forced draught on the closed stckehole principle, air being 
supplied to them by two electrically-driven fans. The 
vessel has been built under the superintendence of Messrs. 
Pty, Baggallay, and Johnson, of London and Liver- 
pool. 


Messrs. W. G. Armstrong, Whitworth, and Co., 
Walker-on-Tyne, launched on Saturday afternoon, the 
29th ult., an ice-breaking steamer, said to be the largest 
in the world, which the firm has built for the Russian 
Government. The vessel is the pioneer ship of what may 
be termed pelagic ice-breakers. The dimensions and 
appearance of the vessel would suggest a battleship were 
it not that the bow is cut away and forms an exceed- 
ingly long overhang, which serves the double purpose of 
breaking the ice with which it comes in contact and of 
seen the forward propeller. The forward propeller, 

y disturbing the water under the ice, deprives it of its 
support, and then renders it a comparatively easy task 
for the heavy vessel to break through it. The prin- 
cipal dimensions are: Length, 305 ft. ; breadth, 71 ft.; 
and depth, 42 ft. 6 in. When fully loaded the draught 
will be 25 ft., and the corresponding displacement about 
8000 tons. The propelling machinery, which has been 
constructed by the Wallsend Slipway and Engineer- 
ing Company, has been divided into four sets, of 
which three sets are aft, each driving its own pro- 
peller, and one set forward. The combined power 
of these four sets of machinery will be 10,000 horse- 
power. There is accommodation for 30 first class pas- 
sengers, 10 second-class, and 50 third-class passengers, 
besides that for the captain, officers, engineers, and 
crew of the vessel. There is ample capacity for cargo, 
so that the vessel, in addition to convoying merchant 
vessels through the ice, is herself capable of carrying 
a heavy cargo. The stern of the ice-breaker is cut to 
form a recess, into which the stem of another vessel can be 
securely lashed, and thus obtain the utmost protection 
from her powerful consort. Admiral Makaroff has also 
in view the possibility of augmenting the ice-breaking 
capabilities of this vessel by having the assistance of a 
second vessel pushing her, as to which he has already 
made experiments. 





Messrs. Furness, Withy, and Co., Limited, West 
Hartlepool, launched on November 1, a steel screw 
steamer, built for Messrs. Sivewright, Bacon, and Co., 
to the order of the Manchester and Salford Steamship 
Company, Limited. She is acargo boat, measuring over 
350 ft. in length, and the machinery, of the triple-expan- 
sion type, has been constructed by Messrs. T. Richard- 
son and Sons, Limited, Hartlepool, along with three large 
steel boilers. The vessel is named Palatinia. 





Messrs. William Denny and Brothers, Dumbarton, 
launched on the 2nd inst. a steel screw steamer named 
the Papanui, built for the New Zealand Shipping Com- 
pany, London. Her principal dimensions are: Length 
over all, 445 ft.; breadth moulded, 54 ft.; depth, 41 ft. to 
shelter deck. To obtain the maximum of strength with 
the minimum of weight the poop bridge and forecastle 
have been joined, and the deck thus formed has been 
made the strength deck. She has been built with 
‘*massed” frame, this dispensing with the necessity of 
hold beams. The ordinary round pillars has been dis- 
pensed with, and built pillars and deck runners substi- 
tuted. She has three complete decks. Amidships she 
has a long deck-house containing the accommodation for 
passengers, first and second-class, with the dining-saloons 
at each end. Above this house there is the promenade 
deck, with first and second-class smoking-room and first- 
class music-room. These houses are situated at the centre 
line, and leave a large promenade at each side. This 








romenade is entirely covered by the light deck over- 
coed, which has been fitted for carrying the boats. There 


is accommodation for 41 first-class and 40 second-class 
passengers. The vessel, being intended to carry frozen 
meat from the colonies, has been fitted in the three for. 
ward holds with refrigerating apparatus cn the Linde 
system. The engines have been built by Messrs, Denny 
and Co., and consist of a set of triple-expansion engines, 
and three boilers fitted with team wth system of forced 
draught. 

The s.s. Induna, built by Messrs. Alex. Stephen and 
Sons, Linthouse, for Messrs. Maclay and McIntyre 
Glasgow, ran her trial trip in spite of the storm on Wed: 
nesday, the 2ndinst. Everything worked well, and gave 
entire satisfaction, and she afterwards proceeded on her 
first voyage to Galveston. She is a cargo steamer of the 
dimensions 380 ft. by 50 ft. by 38} ft., with engines 
having cylinders 25 in., 41 in., and 67 in. in diameter by 
48 in. stroke, working at 175 lb. pressure. 





The small passenger steamer Principe, built by Sir 
Raylton Dixon and Co., Limited, Middlesbrough, to the 
order of the Empreza Nacional de Navegacao a Vapor, 
of Lisbon, was taken out to sea for her official trials on 
the 5th inst. Her dimensions are 116 ft. by 20 ft. 6 in. 
by 9 ft. 3 in. moulded, and she is intended for the 
company’s trade on the West Coast of Africa. The 
dining-room, smoke-room, and accommodation for first- 
class passengers are situated aft. Triple - expansion 
engines have been fitted by the North-Eastern Marine 
Engineering Company, Limited, of Sunderland, having 
cylinders 10 in., 16 in., and 255 in. in diameter by 19} in, 
stroke, supplied with steam by a large boiler working at 
180 lb. pressure. 





Messrs. Archibald M‘Millan and Son, Limited, Dock- 
yard, Dumbarton, launched on Saturday, the 5th inst., 
the steamer Canadia, which has been built for the Copen- 
hagen Steamship Company, of Copenhagen. Her moulded 
dimensions are 375 ft. by 48 ft. 6 in. by 29 ft., with a 
carrying capacity of 6800 tons. 





On Friday there was launched from the West Yard of 
Messrs. Swan and Hunter, Limited, a steel screw cargo 
steamer, built to the order of Messrs, Raeburn and Verel, 
of Glasgow. Her principal dimensions are: Length over 
all, 376 ft. ; beam, extreme, 48 ft. ; and depth moulded, 
29 ft. ; and she will carry a deadweight cargo of 6600 tons 
on a draught of 23 ft.6in. The engines have been built 
by the Wallsend Slipway and Engineering Company, 
Limited, and consist of a set of triple-expansion engines, 
having cylinders 28 in., 42 in., and 69 in. in diameter, 
with a stroke of 48 in., the boilers being 14 ft. 3 in. in 
diameter and 11 ft. 3 in. long, fitted with Howden’s 
system of forced draught; the working pressure being 
hae On leaving the ways the vessel was named the 

sborne. 





The s.s. Yawata Maru, built by Messrs. R. Napier and 
Sons, Limited, Govan, for the Nippon Yusen Kaisha 
(Japan Mail Steamship Company), aM just completed a 
series of -— and consumption trials on the Firth of 
Clyde, and although the weather was very severe, all the 
conditions of the contract were fully implemented. The 
Yawata Maru is the third of three similar steamers the 
builders have constructed, specially designed to suit the 
requirements of the company’s Japan and Australian 
service. The general dimensions are: Length, 375 ft.; 
breadth, 44 ft.; depth, 27 ft. 8 in., with a topgallant fore- 
castle, long bridge, full poop, and partial shade deck, on 
which the boats are stowed, and which makes an admir- 
able shelter to the spacious promenade on the bridge. Re- 
frigerating machinery and chambers are fitted for frozen 
meat. Accommodation has been provided amidships for 
the first class, and as the steamers are intended to trade 
in tropical climates, the commodious state-rooms have 
been placed on the upper deck, which admits of perfect 
ventilation, and are furnished with the most recent im- 
provements for the comfort of the passengers. Above, 
on the bridge deck are dining-saloon, music-room, and 
smoking-room finished in polished oak, and supplied with 
swivel sidelights, electric fans, &c., the ventilating 
arrangements having had special attention. The second- 
class accommodation is in the poop, with a large dining- 
saloon, comfortable smoking-room, and roomy cabins: 
commodious quarters for emigrants are in the ‘tween 
deck, and the officers are berthed on the boat deck beside 
the chart-room. The machinery consists of a set. of 
triple-expansion engines having cylinders 29 in., 48 in., 
and 79 in. in diameter by 54 in. stroke, with two 
double and one single-ended boilers for a working 
pressure of 185 Ib. The results were very satisfactory, 
the contract speed being more than maintained, while 
the consumption of coal was considerably less than that 
guaranteed. 








Coa In GERMANY.—The imports of coal into Germany 
in the first eight months of this year were 3,655,475 tons, 
as compared with 3,777,787 tons in the corresponding 
period of 1897, showing a decrease of 122,312 tons this 
year. The imports of lignites were 5,489,617 tons, as 
compared with 5,095,432 tons, showing an increase 0 
304,185 tons. The imports of coke were 216,192 tons, as 
compared with 284,919 tons, showing a decrease of 68,727 
tons. The exports of coal from Germany in the first 
eight months of this year were 8,940, 942 tons, as compared 
with 7,637,843 tons in the corresponding — of 1897, 
showing an increase of 1,303, tons, The exports of 
lignites were 1,378,034 tons, as compared with 1,414,491 
tons showing a decrease of 36,457 tons. The es of 
coke were 15,144 tons, as compared with 10, tons, 





showing an increase of 4760 tons. 
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ELECTRICAL APPARATUS. 


15,976. W.C. Johnson and A. Wunderlich, Black- 
heath, Kent. Electric Arc Lamps. [1 Fig.) July 21, 
1898.—This invention relates to a simple and effective arrange- 
ment of the regulating mechanism of an electric arc lamp. A, 
the upper carbon, is held in a split tube, which is free to move 
within an enclosing tube C. This enclosing tube is, at its lower 
end, somewhat loosely attached to a piston D, in wh'ch is formed 
a conical seating for several rings E arranged in slots in the b ss 
of the piston D. The upper end of the tube C is attached to a 
pair of chains or wire cords F which pass over pulleys and are 
attached to the cores of two solenoids I, these cores being con- 
nected together by a crosshead or yoke, through the middle of 
which the tube C passes. In attaching the cords to the cores it 
is preferred to interpose springs so as to avoid vibration of the 
feeding mechanism. From the base ‘of the lamp frame a tube 
projects upwards to form a stop for the rings E. The coils of the 
solenoids I are both in the lamp circuit. The lamp operates as 
follows: On putting the lamp in circuit, the solenoids I attract 
down their cores, and thus the tube O and piston Dare raised, and 





the rings E being by the conical seating on which they rest caused 
to clamp the carbon A, the carbon is also raised, striking the arc. 
As the carbons are consumed the increased resistance of the arc 
lessens the attraction of the solenoids I, which allow their cores to 
rise, while the tube C and piston D, also the carbon A, descend 
until the rings E meet the lower stop tube, and are raised some- 
what out of their conical seating so that they release the carbon 
and allow it to descend towards the lower carbon. Instead of 
the clutch consisting of the conical seating and rings E, other 
suitable known clutches may be employed to operate in conjunc- 
tion with the two solenoid cores as above described. The weight 
of the cores and their crosshead or yoke are 8? suited to that of 
the tube C and the piston D with the mean length of carbon A 
that there is nearly a balance, and consequently very little force 
is required to effect the striking and regulation of the arc. The 
piston D also works in a cylindrical casing surrounding it so as to 
operate as a dashpot, preventing sudden movements. (Accepted 
September 7, 1898.) 


16,029, _G. L. Palmer and E. Williams, Trowbridge. 
Wilts. Electric Furnace. [1 Fig.) July 22, 1898.—The 
furnace A is mounted on wheels running on a track, and above it 
a feed-box O which may be suspended to the framing by means of 
four rigid bars. The box O may be made of carbon or other suit- 
able material, in the bottom of which is a draw-plate. Within 
easy distance of the furnace must be provided a variable power 
Switch Q, and one part of the cable R may be connected direct to 
the near terminal, the other part passing beneath the rails, pro- 
tected by a cover plate, before being connected to the other 
terminal N. The electric circuit is closed between the two elec- 
trodes M by a thin carbon rod T which is held between the elec- 
—_ by the pressure exerted by turning the screw rod J. Care 
. ould be taken to insure that no portion of the current shall pass 

tom one terminal to the other excepting through the furnace, 
and the blocks D are, therefore, poalnaliy made of some non- 
conducting substance or may be insulated in any convenient 
iotaeon one yeypens ry — the adh E, or - ao, the 

8 Carrying the r can be suppor upon the is E in 
porcelain bushes. The of sme iste first bring the 
Sate A below the feed-box O and adjust the carbon-rod Tin _ 
al ~ etween the blocks D, each end bearing against one of the 
The — M. The blocks D will now be in the position shown. 
ix 6 in late is now withdrawn and the contents of the feed- 
on ba into the furnace, The electric current is then switched 
nm while the furnace is becoming heated, another charge is 
tin’ 4 intothe box O, the draw-plate being returned into - 
hell n course of time the heat given off from the furnace, both 

y radiation and by the burning gases escaping therefrom, b 





cables with aerial electrical cables, and has for its object to insure 
perfect insulation for the connections between an underground 
cable consisting of one or more conductors and the corresponding 
wires of an aerial sy 

made above ground in an easil accessible position, and to protect 
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to cool, after which the furnace is cl d out prep 


tory to 
receiving the next charge, which has received preliminary heat- 
ing from heat which would otherwise have been wasted. (Accepted 
September 7, 1898.) 


24,155. R. J. Hatton and W. T. Henley’s Telegraph 
Works Company, Limited, mdon. Joint Box for 
Electric Cables. [4 Figs.] October 19, 1897.—For the pur- 
pose of this invention the box is cast of U-section with double 
end walls rising to the height of the centre line of the cable C and 
formed with half-round recesses for the cable to lie in, the double 
end walls being completed by a pair of plates united by vertical 
cross webs and ad pted to fit between the side walls of the box 
and to be there retained by vertical guide ribs cast on the side 
walls and fitting between the plates. These removable end walls 
have half round recesses to fit over the cable, and, together with 
the permanent end walls, enclose between them narrow end 
hambers D extending from bottom to top of the box, these 
chambers b.ing only partially divided by the webs. The lid of 
the box has a projecting rib which fits in a corresponding groove 
in the edg:s of the sides and ends of the box, and is secured by 
bolts passing through ears on the cover and body of the box. 
The cable shown has two concentric conductors, and the joint is 























made between the central conductors of the two parts by 
thimbles secured thereto and connected by a bridge-piece F, and 
between the other two conductors by thimbles and a_bridge-piece 
G. When the joint has been made and the cable laid in position 
in the box, the removable are dropped into position over 
the cable and the chambers D are then filled up by a bituminous 
or other suitable plastic ——— (represented by the broken 
cross hatching in Figs. 1 and 2) which, being confined between 
the double end walls of the box, makes a perfectly watertight 
joint around the parts of the cable which traverse these end 
chambers. The ly of the box may also be a filled 
with oil or a suitable insulating compound. The ends of the box 
also have outwardly projecting sockets formed in halves, the 
one jhalf in one with the permanent lower part, and the other 
half with the removable upper part of the outer end wall, these 
sockets being large enough to enclose the outer sheathing of the 
cable and to receive around the latter a filling of the bituminous 
or other waterproof composition. (Accepted September 28, 1898.) 


156. R.J. Hatton and W. T. Henley’s Tele h 
for Co; Lond a Joint’ Box 


Works mpany, a 

for Coup Underground and Aerial Electrical 
Cables. [4 Figs.) October 19, 1897.—This invention relates to 
an improved joint box for the coupling of underground electrical 


























stem, to enable the connections to be easily 
em st the weather. e figures illustrate a joint box 





80 great that the 


charge gets heated to a very high temperature 


th 
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I q blocks D are separated until 
they are clear of the furnace ends (by turning handle L), and the 
furnace can then be wheeled away and the molten mass allowed 


with lugs, whereby it is adapted to be bolted to a post or other 


support, and the bottom of the box is provided with an opening B 
for the e upwards into the box of the end of the underground 
cables C, C}, C2, the opening being fitted with a watertight pack- 


ing and gland, through which the cables, having had the ends 
prepared, are passed upwards into the box and secured ~ 4 the 
gland and packing, which fits tightly around the outer covering of 
the cable. The insulation of each bare conductor D leading to the 
overhead wires is provided for by passing it up axially through a 
double-shed insulator E firmly cemented or otherwise secured in a 
suitable seat inthe bottom of the box. The ends of the bare con- 
ductors D having been soldered to their thimbles, are secured 
each by a bolt and nut to the thimble on the corresponding con- 
ductor of the cable. When all the connections are made, the box 
is to be heated and filled up with paraffin-wax or other suitable 
insulating compound. The sides of the box are continued down- 
wards below the bottom in the form of an outwardly inclined 
curtain F extending lower down than the insulator E, so as to 
throw off rain and afford protection to the insulator against the 
weather. (Accepted ‘September 28,1898.) © 


28,382. H. H. Lake, London. (Compagnie de Industrie 
Electrique, Geneva, Switzerland.) Commutator - Brush 
Carriers for Electric es. [4 Figs.] December 1, 
1897.—The invention. consists of an improved device for carrying 
and pressing against the commutator or collector of an electric 
machine the well-known carbon or wire brushes which are 
intended to e collector with the electric circuit. The 
purpose of the invention is to practically realise with a combina- 
tion of simple and cheap parts a commutator-brush carrier which 
causes the brush to be surely and continuously pressed against 
the collector, and to nevertheless enable the said brush to be 
easily withdrawn and replaced when worn out. In the figures 
A is the axis of the brush carrier fixed to any suitable part of 
the machine. Bare plates of sheet metal or of a suitable cast 
metal pivoted at one end toa shaft or rod on the said axis, the 
other end being formed as a hook havi: g two edges intended to 
receive the brush C. The plates B are connected with one another 
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by means of suitable distance ae or bolts. The axis A carries 
a slotted ring H which may be firmly fixed upon it by means of a 
clamping screw. There are further ago one or more levers 
D pivoted to one of the distance bolts, and formed so as to pro- 
ject from the frame, and at the same time: to bear against the 
brush C with the object of pressing the same against the edge 
of the plates B. The free end of the lever or levers D is or are 
connected by means of one or more springs G with an ear or lug 
on the ring H, and cause the said lever or levers D to press the 
brush C against. the edges of the hook. There may further be 
provided one or more springs connecting the free end of the lever 
or levers D with the rear distance bolt. The lever or levers D, as 
shown in Figs. 1 and 2, may be replaced by one or more levers D 
formed, as shown in Figs. 3 and 4, of a flat spring bent to a VY 
shape, one end being pivoted to one of the distance bolts, while 
the free end acts upon the brush to hold it in the hook. (Accepted 
September 28, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


17,346. E. E. F. es OER Stockholm, Sweden. 
Petroleum Motors. [/ig.1.] August 11, 1898.—This inven- 
tion relates to petroleum motors in which the explosions are pro- 
duced by means of an ignition tube which is not heated by a 
special flame, but is kept hot by the heat developed by the ex- 
losions of the gaseous mixture in the working cylinder, The 
improvement consists essentially in locating the ignition tube in 
the vaporiser itself acd surrounding it at some distance by a 
tube or casing which prevents excessive radiation of heat from the 
ignition tube, the latter being consequently kept at the tempera- 
ture required for exp'oding the mixture in the cylinder. mn is the 
inlet for couducting air to the pipe h, and g the pipe for the 
introduction of petroleum. According to this invention, the 
ignition tube e is placed inside the tube A, which serves as a 
vaporiser, the advantage being thus ga'ned that the ignition 
tube cannot be cooled materially, since the temperature of the 





vaporiser is comparatively — and, moreover, is raised by the 
heat radiating from the ignition tube. In order, however, to 
still more effectually prevent the cooling of the ignition tube and 
at the same time prevent the latter from igniting the explosive 
mixture passing through the wena the ignition tube is sur- 
rounded by a tube or casing /, which is preferably made to open 
out into the space outside the vaporiser, being normally closed, 
however, at this point by means of a cap f which is removed when 
the engine is to be started, so as to admit of the introduction of 
a lamp through the —— for the preliminary heating of the 
ignition tube. There is only one claim, which is as follows: A 
petroleum motor wherein the ignition tube is enclosed in a tube 
or casing located in the a for the purpose of maintain- 
ing the temperature of the ignition tube constant and at the same 
time using a portion of its heat for the heating of the vaporiser. 
(Accepted September 28, 1898.) 


12,361. N. Vincke, Malines, Belgium. Internal 
Combustion Engines. (2 Figs.) June 1, 1898.—The inven- 
tion relates to internal combustion engines with two ‘cylinders, 
four stroke, —- to be used as a stationary motor or for 





with the cover removed) for the connection of a three-core under- 





while it is still in 


the feed-box. When the treatment within the 





ground cable with three ae 


rial wires. The joint box is provided 





motor-cars, vessels, &c., occupying very little space in com; 
with the power pen San and characterised by the automatic 
working of its inlet valves, the simple and adjustable working of 
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its exhaust valve, and the protection as well as continuous lubri- 
cation of its frictional parts. The motor consists of two cylinders 
cast together and surrounded by a cooling jacket E. At the 
bottom the cylinders are supported on a hollow cast-iron frame 
M serving at the same time as a protective casing for the moving 

rts. A trough N completes the frame at the bottom, and is 
filled with oil, so that the above-mentioned moving parts are con- 
stantly immersed in the oil, and are also protected against dust 
and foreign matter. At the top the cylinders and their casing 
are connected by means of a joint to a chamber constituting the 
explosion chamber, and having cast on it valve chests S, S! for the 
inlet and exhaust valves, as well as passage o through which 
ignition takes place. The arrangement of this chamber constitutes 
one of the characteristic features of the new motor. It enables 
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the latter to be constructed with only one joint. The explosive 
mixture through a tube D enters each inlet valve chest S!, and 
during the suction period presses the valve down, in order to enter 
the explosion chamber. A helical spring returns the valve S! to 
its seat as soon as the suction ceases. Each of the exhaust valves 
is returned to its seat by a helical spring when the mechanism 
operating the valve ceases to act. This mechanism consists of a 
cam L on an intermediate shaft receiving its motion from the 
crankshaft, through toothed gearing shown in dotted lines in 
Fig. 2. The exhaust takes place through a branch pipe W. Each 
of the cylinders is provided with its own set of valves, the 
exhaust valves being operated by two cams secured to the same 
intermediate shaft K. The cam can be moved, say, by means of a 
lever in order to regulate the degree of compression. To start 
the engine, the cams are moved so as to decrease compression. 
The ignition may be effected either by incandescence or by an 
electric spark, or in other suitable manner. (Accepted September 
7, 1898.) 


ef A. J. Boult, London. (G. Delin, Brussels.) 
Incandescent Gas Burners. [1 Fig.) June 30, 1898.—In 
this improved gas burner the gas enters through a tube A adapted 
to be screwed on to the end of a gas-supply pipe. The gas issues 
in a jet of cylindrical shape of a desired diameter, and rises, pass- 
ing through a central aperture C made in the arched cover D, which 
closes the bottom of the tube E forming the mixing chamber. 
is tube E is provided at its lower end with openings or per- 
sorations F for the admission of air, which can be closed or opened 
to a greater or lesser extent by the movement of a regulating 
ring also provided with openings. e tube E is provided with a 
metallic netting or perforated plate H suitably arranged, and at 
the top forming a cap. The novelty consists chiefly in the arrange- 
ment of the arched bottom or suction plate provided with a cen- 
tral orifice, through which the gas enters the mixing chamber E 
It is essential that the diameter of this orifice should be larger 





than that of the gas outlet B, in order to produce a rotary motion 
in the lower part of the mixing chamber, and consequently con- 
siderable suction of air through the orifices F, which suction is 
much stronger than has been hitherto ible. The mantle K 
does not rest directly on the “op L, and does not lie close to it, 
but rests on or over a funnel-shaped part of a diameter larger 
than that of the tube E. The mantle is suspended by a rod 
secured in a suitable to a bracket of the tube E. The 
burner chiefly differs from others hitherto known by the arrange- 
mentof the gas outlet B relatively to the tube E constituting the 
mixing chamber, the escape of taking place in a cylindrical jet 
in front of a suction plate provided with a central hole of a larger 
diameter than that of the gas outet, the air inlet holes being 
arranged above the plate. The result of this construction is a 
considerable reduction of the consumption of gas and a pheno- 
menal increase in illuminating power. (Accepted September 7, 


1898.) 


26,370. J. Anderson, Edinburgh. Coin-Freed Pre- 
payment Gas Meters. [2 Figs.) November 12, 1897.— 
According to these improvements a spur pinion A® is mounted on 
a spindle connected to the coin-turning rel A, and gears into 
a spurwheel B? on a boss or sleeve mounted loose on a parallel 
spindle. A bevel wheel B3 is also mounted on this sleeve, and a 
bevel wheel C2 is mounted on a radial spindle connected to a boss 
on the parallel spindle and carrying a spurwheel C4, and gears 











into this wheel B* and also into another bevel wheel D! on a 
sleeve mounted loose on the parallelspindle. As the coin-turning 
barrel A rotates after the insertion of each coin, the spur pinion 
A? turns the spurwheel B? and the bevel wheel B? on the same 
sleeve, turns’the bevel wheel C2 on‘the radial spindle at right 
angles, and the parallel spindle is thus correspondingly turned, 
and the spurwheel C4 on which the radial spindle is carried gears 
into a “ge pinion on a screw-threaded continuation of the 
spindle of the gas-controlling valve and traverses and opens the 
latter to pass gas to meter. A toothed wheel is moun’ on the 
same boss D as the secondary bevel wheel D1 and gearsintoa worm 





Fig.1. 
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ona, spindle connected through worm and wheel gearing to the 
ordinary mechanism of meter. The spur pinion on the screwed 
continuation of the valve spindle is formed with an internal screw 
which works the screwed continuation on the valve spindle. As 
prepaid gas is being consumed the worm and wormwheel are 
actuated by the ordinary mechanism of the meter, and the 
secondary bevel wheel D! acts on the wheel C2 at right angles 
and turns the parallel spindle in the opposite direction to the 
first bevel wheel B? and so acts on and closes the valve when all 
the prepaid gas has been consumed. A pointer is mounted on 
the end of the parallel spindle to indicate the number of prepaid 
coins for which gas has still to be supplied, and a tilting lever B+ 
is operated on by a pin on this spindle to close or obstruct the 
coin slit when the maximum number of coins have been inserted. 
(Accepted September 28, 1898.) 


25235. The Honourable R. T. D. Brougham, 
London. A Roller Bearing king or Under- 
carriage Applicable Especially to Electrical and 
other Motor Vehicles. (6 Figs.) October 30, 1897.—The 
object of this invention is mainly to substitute rolling for sliding 
friction in the locking or undercarriages of vehicles. To effect 
this the rims of the two rings or wheels A, B of the locking or 
undercarriage which are concentric and one above the other, are 
each formed of angle-iron section, and between them they enclose 
an annular space approximately square in cross-section—the rim 
of one wheel forming the top and one side of the square, and the 
rim of the other wheel forming the bottom. Into this annular 
8 is inserted a loose ring C carrying aseries of rollers ; some of 
the rollers are on horizontal axes, the remainder of the rollers are 
on vertical axes. The rollers on the horizontal axes keep the two 
wheels slightly apart from one another, and the rollers on the 
vertical axes keep them concentric. A bolt F passing down through 
a hollow stem which extends downwards from the centre of the 
upper wheel and egos on a crossbar forming part of the lower 
wheel holds the two wheels from separating from one another. 
The rollers E are as shown, made conical, radiating to a point at 








the centre of the ring C—the surfaces of the rims of the two 
wheels A and B which bear against them are correspondingly 
coned. The ring C is formed as a hollow square in cross-section. 
It is made up of two concentric rings, one smaller than and 
within the other, held together as shown by the horizontal axes 
of the rollers E and of two other rings or sections of rings held 
against the upper and under edges of the two first-mentioned 

by the vertical axes of the rollers D. The diameter of the 
rollers is slightly greater than the width or depth of the hollow 
ring C, so that the rollers project through the sides and top and 
bottom of this ring, and keep the ring from coming into contact 
with the rims of the two wheels A and B. The lower or rocking 
wheel B is to be attached to the crossbar to which the fore axle 
of a vehicle is secured by interposed oe. The upper wheel A 
is to be fixed to the underside of the fore part of a vehicle. G is 
a toothed wheel which may be formed around the outer circum- 
ference of the rim B! of the wheel B for a worm or toothed wheel 
worked by steering mechanism to gear into. (Accepted Sep- 
tember 7, 1898.) 


11346. E. Schneider. Le Creuzot, France. Con- 
struction of Wheels for Carriages. [14 Figs.) May 18, 
1898.—-These improvements are illustrated as being applicable to 
wheels constructed Ey of wood and partly of metal, but they 
are equally applicable to wheels constructed wholly of metal. 
In the example illustrated here, the spokes R of the wheel are 
connected with the hub by means of bolts m, and the rim J, 
which is built up of segments, is bound with a metal hoop or 
ba X. The principle on which the variation of the length of 

spokes is based, consists in providing the extremity of each 

ke with a cap, which is externally screw-threaded on either 
the whole or only a portion of its surface, or which has ot 
attached to it a screw-threaded stud. This cap is capable of 
engaging with a shoe firmly fitted into the wheel rim, the extent 
of such engagement being varied according to the amount of 


wear and play to be compensated for. The connection between 
the cap on the spoke and the shoe on the rim may be effected 
either directly or by means of a tightening device, such as a 
screw-nut or a key, with or without an elastic body, such as an 
india-rubber or a metal washer or the like, interposed between 
this tightening device and the shoe. In the example illustrated 
the cap A, with which the cylindrical extremity of each spoke R 
is provided, has the form of an octagonal nut, and is capable of 
being turned about its axis on the spoke. Rigidly attached to it 











and projecting axially therefrom, is a screw-threaded stud which 
can be caused to enter to a greater or less extent the internally 
screw-threaded nipple of the shoe B which forms a kind of nut. 
It is by means of this nipple that the shoe B is fitted into the 
rim J, upon which the said shoe is also held in position by lateral 
checks or flanges. Such a method of c tion, whilst pre- 
venting any longitudinal or transverse sliding of the spoke with 
respect to the rim, enables the length of the spoke to be varied 
within certain limits, and a radial pressure to be exerted upon 
the rim to take up any play arising in the wheel, either from 
wear or tear, or from exposure to the effects of the weather. 
(Accepted September 7, 1898.) 


TEXTILE MACHINERY. 


6639. H. H. Lake, London. (he Chevalier G. Raet?, 
Pardenone, Italy). g and Cleansing Machines 
for Cotton and other Textile Fibres. [2 Figs.) March 
18, 1898.—Two plates B and C arranged at a suitable distance 
one from the other, turn loose upon a tube D in opposite direc- 
tions. The plate B rotates preferably rather more rapidly than 
the plateC. The internal faces of the two plates B and C are 
provided with teeth or conical points arranged in circular lines 
concentric with the plates. The two plates B and C are sur- 
rounded by an annular cage A which is closed on all sides except 
below. A grating g with triangular bars which are arranged 
parallel with the axis of rotation of the rotating plates, separates 
the interior of the cage from the field of action of such plates, 
and allows passage to the impurities, which pass into the space F 
through the opening at the bottom of the cage A. This same 
opening permits of the passage of the air drawn in through D 
either by the rotation of the plates only, or by means of an 
exhauster arranged in the air exhaust conduit N. Two hollow 
drums m, which are covered with a metal grating, and are main- 
tained constantly rotating, receive the cotton opened and cleansed 
by the machine, and direct it on to the endless sheet y which 
carries it to an elevator by which it is conveyed to the mixing 











room. The cotton is introduced into the tube D. Owing to the 
suction which exists it is carried to a position corresp to 
the central plane between the plates B and C where the tube D : 
pierced with an opening situated opposite the drums ™, bp 
guides the cotton to the middle of the plates. It is here seized by 
the first teeth of the plate B, which are arranged nS 
manner as to exert a centrifugal action, and which carry it in the 
direction of the movement of this plate. The cotton, however, 
immediately encounters the teeth of the plate C, which = 
rotating in the opposite direction, and are so arranged as to exe! 
a centripetal action, so that it is again carried in the reverse 
direction. Owing to these two contrary tendencies, the cotton - 
forced to traverse a line of spiral form proceeding from the sf 
let O to the drums m. The cotton, in traversing this long path, 
occupies sufficient time for the operations of opening and cleansing 
to be effectively performed. The length of the spiral, and cone 
quently the intensity of the action to which the cotton 1s soe : 
mitted, may be modified by increasing or diminishing the a ’ 
of revolutions of one of the plates B,C. (Accepted September 7, 
1898.) 
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Descriptions with illustrations of inventions patented in & 
United States of America from 1847 to the present time, 


reports of trials of patent law cases in the United States, may 
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FIRE PROTECTION IN EUROPE. 
No. XIX, 


By Epwin O. Sacus, Architect. 


Fire PREVENTION—SELF SURVEY. 

In the preceding articles I have dealt to a con- 
siderable extent with questions of construction ; 
but, as I have often had occasion to point out, 
immunity from fire cannot be obtained by improved 
methods of construction alone. It is a fallacy to 
believe that if a warehouse or factory be built on 
the most approved lines the possibility of a con- 
flagration is done away with. Good construction 
can certainly limit the extent of an outbreak, and 


form, of the various risks appertaining to indi- 
vidual classes of property and the preventive 
measures advisable ; but I do not think it would 
be out of place to give examples of such risks 
generally, if I limit myself to the interests of 
industrial and commercial property. I cannot de- 
vote space here to speak of the private residence 
or the ordinary shop, nor can I enter into de- 
scriptions relating to the protection of public build- 
ings, places of public assembly, or, in fact, of any 
of the institutions having general public interest. 
Why it would require a series of articles to deal 
with the conspicuous neglect of our national col- 
lections alone. South Kensington was an object- 
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materially reduces the chance of an outbreak. 
That, however, both in the warehouse and the 
factory, the contents of the premises, as a rule, 
afford sufficient fuel to cause a serious fire is 
obvious. In fact, no matter what the carcass may 
be like, the contents, as such, create a hazard 
according to their character, and this quite irre- 
Spective of any question of lights or fires, or of 
steam or electric installations. 

Now, under the heading ‘‘ Fire Survey,” I have 
touched lightly on the question of fire prevention 
4s practised by the property owner or occupier, as 
distinct from ‘the controlling authority or the in- 
surance interest. It would lie beyond the scope 
of these articles to speak, even in a condensed 
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lesson in itself, in respect to which, however, some 
action has at last been taken. The National Gal- 
lery, and many other of our most-prized museums, 
still afford examples of almost inconceivable reck- 
lessness. But a consideration of these would lead 
too far, while if such questions as the protection 
of theatres were to be approached, another enor- 
mous field would be opened. 

I must also remember that for those directly 
and indirectly interested in the various phases 
of engineering, in building construction, and in 
other great industries, to whom the pages of this 
journal are primarily directed, questions of safety 
at home, or questions of protection in the assembly 


sideration. The same holds good in respect to 
any question of protecting public monuments and 
collections. The little attention accorded to any- 
thing relating to fire protection must be con- 
centrated on matters of tangible business inte- 
rest. It is of far more importance, say, to the 
textile manufacturer, to know something about the 
danger in the process of drying, or the spon- 
taneous combustion of dyed stuffs, than to learn 
what are the chances of our having another Exeter 
Theatre fire, or of certain pictures being destroyed 
of which the nation is supposed to be proud. 
Photographs of the effect of fire in the factory 
should take precedence of sketches of the effects of 
one of the much-disputed outbreaks at South Ken- 
sington. 

In these isles questions of fire protection do 
not yet rank with those of general public safety, 
as commonly understood. They cannot be said 
to rank with questions of hygiene and sanitation, 
as the interest is not yet a universal, but an 
individual one. It must, however, be remembered 
that individual interests have to be primarily con- 
sidered in any advocacy of an uncommon safe- 
guard ; for only by the creation and extension of 
individual interests in the subject under considera- 
tion will a general interest be evolved. Yet not 
until that general interest is forthcoming shall we 
find the average client saying to the architect in 
this country, as is already frequently the case else- 
where, ‘‘ Mind that this building is fire-resisting, 
and that the drains are good.” At present. the 
client says, ‘‘Look to the drains,” and may 
be, ‘‘See to bar my basement windows against 
burglars ;” but anything dealing with fire seldom 
enters his head. Speaking from personal experi- 
ence, I am afraid that theonly mention of fire pro- 
tection made by a client of his own accord, is the 
request for suggestions to avoid certain clauses of 
the Factory Act or other regulations in regard to 
the matter. Why the very fact of my being fre- 
quently connected with the enforcement of such 
regulations has been the cause of my being con- 
sulted as to how toavoid them. The principle of 
‘* set a thief to catch a thief” is apparently applied. 
In some exceptional cases, however, the client may 
of his own accord ask me to specify a hydrant and 
a few fire buckets, but then I am afraid he only 
does so because he thinks it is the proper thing to 
do, if he has me as his architect. But quite 
seriously, irrespective of cases where I have been 
called in to advise clients particularly on account 
of my association with questions of fire protection, 
I can scarcely remember half a dozen instances 
where any mention of fire was made by the client 
of his own accord ; and this is the general experi- 
ence of architects. 

But to return to my statement that good con- 
struction alone does not create absolute immunity 
from fire, and that the general question of safety 
must be placed before the owner or occupier if he 
is to reduce his risk from outbreak: I think I 
should in the first place mention that there are, on 
the Continent, quite a number of factories and 
works where by mutual arrangement information 
is distributed on lines not dissimilar to those 
adopted by the members of mutual insurance 
societies in Northern Europe and the United 
States. Neglect of ordinary precautionary measures 
is to a very great extent due either to ignorance or 
want of recollection, but by a judicious policy 
where interests are almost identical, the distribu- 
tion of information, and the circulation of re- 
minders amongst the principals of the concerns or 
their deputies, have a very considerable effect. To 
take a case in point, it is obvious that a manufac- 
turer hearing that cotton bales coming from a 
certain district are frequently saturated with a kind 
of oil that easily brings about self-combustion, will 
keep an eye on the bales from that district, and 
avoid any unnecessary risks, such as placing them 
under a south window, and the like. During a 
heavy winter the manufacturer who is reminded 
that the frost may affect his pipes, fire hose, or 
hydrants, will probably see that they are properly 
rotected ; whilst if the reminder had not come to 
hand he would probably not have recollected the 
matter, with the possible result that in an emer- 
gency on a frosty night the most important of his 
appliances would have been found inefficient. But 
I will say more about mutual information centres 
and insurance warnings on a future occasion. 
Speaking generally, in all industrial concerns, 
warehouses, and sheds, ‘‘care” is the most im- 





room, may appear of but very secondary con- 


portant element in preventing fire, if we consider 
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the establishment of precautionary measures against 
actual outbreak quite independently of any ques- 
tion of risk from installation or construction. The 
prevention of outbreaks must, to a great measure, 
proceed from the efficiency of the supervision 
exercised, and this supervision should not only 
embrace direct fire-preventive precautions, but also 
general precautions against dirt and accumulation 
of waste. As a well-known authority once said, 
‘‘In a manufactory there is a wide distinction to 
be made in to-day’s dirt and yesterday’s dirt,” 
meaning by the first the rubbish necessarily in- 
cident to manufacture, and by the second its neg- 
lect. Speaking of dirt, we should remember that 
almost every kind of bye-product is liable to self- 
ignition, and should be removed to a place of 
safety as soon as possible. I am not here only 
speaking of oily waste, but of every kind of 
waste material—even iron turnings, whose oxi- 
disation when wet is a frequent cause of out- 
break. It is not sufficient to make a distinction 
in the case of oily waste, for there are numerous 
fires in what is considered and generally appears 
to be clean waste. It was the same authority 
first mentioned who laid down the principle, that 
so far as fire protective methods were concerned, it 
was by no means the best policy for the manager 
to try and do everything, including the work of 
precautionary measures, other than in the most 
general way ; for he would be the first to neglect 
them when, owing to great pressure of business or 
exceptional demands in the labour of money- 
making, his attention was drawn from the ordinary 
routine of the establishment. Whilst the manager 
of a large establishment should, of course, be con- 
versant with all the details pertaining to precau- 
tionary methods and should lay down the general 
policy in regard to them in his establishment, it is 
far preferable that the actual head should not be 
required to be what I might term supervising- 
ofticer-in-chief, but that he should entrust these 
matters to one of his officials, giving him the same 
free hand as he would give to his principal accoun- 
tant in the book-keeping of his establishment. If, 
however, he desires to look upon the reports of 
precautionary measures in the same light as he 
would inspect his weekly or monthly wage or balance- 
sheet, let these reports be of the clearest and 
simplest character, and let him take as an example 
the following one, which, I believe, first framed in 
the United States, has found very general adoption 
on the Continent, more particularly where mutual 
insurance measures prevail. In the form herewith 
given, a circle stands for satisfactory, and a cross 
for unsatisfactory. In many establishments this is 
varied by the adoption of three or four signs 
for expressing different characteristics in certain 
degrees, 





























2 an 
| | 18) 18) t | 
¢ (oie) lgiél isi la lel | 
io | = | . | &e | 
lee (S'e| (Sie) [sigis z| | 
Departments. | | (3 |e] %|8|5| JelSie S| is 
| |S le |g \s/8| ¥/g\3| 2 ip 
ee Helse ielencidg les 
[3/5 a) s/s Sie lelal=i8\S/-3 ig i618 
tg S S18 iS ielelsieig|s|siseieigle 
>! O| 2) 8/8) (@\2i2ise | 
5 |e ela | 3\¢|f\a\a a\é (58/5 
— |e | ef 
Coloured finishing | } hulu e | | 
room a. onl x 0) 0) 0) 0} 0 0 0) 0} 0} 0 CO | O-| 0 
White finishing} ee | 
room os ..| 0 0 0) 0) O} 0) 0) OO} oO} OO) x | O-—| 0 
Calendar - room,! | | bd ct | 
No.1... ..| 0 0 0} 0} Olx] oO} | of o|— 0 | o|—/ 0 
Calendar - room,} a Ee | | 
Me.8...3 --| 0| 0 —|--] 0j—| 0} oj—| 0 - | oj—|x 
Can-room, No. 1../ 0 0—|—) 0/ 0) 0) O—| O|—| 0 x | O|—-| 0 
ne » 2..| 0 O—|—| 0}x] 0} o|—| o}-— — | o|-| 0 
am » 8..| 0] 0——| 0] .U 0} O}—| x |—| x — | 0—/ 0 
Winding room ee Bee 0|—| 0] o—| o|—|—| — | oj—-] 0 
Grey room 0 0 Ox] 010 0| 0} 0} O|—|—| x | o—/ 0 
Box shop | © ~ 0} 0 0/ 0 0} 0, oO O-—|-| 0 | o|-) 0 
Kier-room oe wan Wet yet A es i ee 0/- 0 |-—|-|-— 
Bleach-room —j|-- —|—] 0 ao tt 0 |x|-—/— 
Starch-room -s|/—|— O}—| C)--) OF O|—| O}x/—| x | O}—] 0 
Dye-house No. 1../—/—| 0/—/ 0|- | 0) 0) 0) O|—|—| 0 | O|—| 0 
ai » 2..\—|—|—|—| O|—] 0}, o—| o|—/—] — | o|—] 0 
Logwood shed —|—|—|—|—|—, 0} oj—| oj— —|—| 0 
Wheel-houses =... |—|—|—|—| 0], 0} 6| 0) 0|— — | oj—| 0 
Machine shop... |—|—|—|— o}—| 0} 0)—| 0|—|—| 0 | 0 o| 0 
Carpenter shop ..| 0 — —|—| 0/—| 0] 0|--| 0/— 0 | —/ 0 
Dry sheds. . Lf} |—|—|—|-]-|-$|-|—|—} 0} — |-|-|e 
Roller-rooms —|—|—|—| 0]—| 0} 0 0} O—|—| — 2 0 
Store-house pore o—|—| Se ce —bt-ix 
| } | 














But again I must break off, as Iam afraid of enter- 
ing into too much detail. However, so that the 
factory owner may have a fair picture of the general 
appearance of mechanical plant or factory risks after 
an outbreak, I would conclude my words of warning 


sent pages, taken after the fire at the iron foundry 
of Messrs. Nagel and Kaemp, at Hamburg, on May 
30 of this year. In no fire is the wreckage so com- 
plete and the destruction of constructional iron- 
work so far-reaching as where the building is 
entirely filled with machinery. The falling of 
weights alone tends to the more than ordinary 
severity of the collapse, and if machinery has once 
fallen from any considerable height, and has had to 
withstand the temperatures of a fire, it may be 
generally assumed that it is worth little more than 
old iron. And no matter how well the loser may 


short notice, much less suitably installed. 
not to return. 


supervision ” in the light of ‘‘self-help.” 


Figs. 119, 120, and 121 on the preceding and pre- | special risks such as petroleum and gunpowder 


through their respective Acts. 

In Prussia, the Common Welfare Act of 1850 
just referred to, practically empowers the leading 
Government official of each province to do as he 
thinks best on all questions relating to the safety 
of the public under his protection. It is true that 
model regulations on different subjects are at times 
issued by the Prussian Home Office, and that these 
models are either adopted en bloc or with certain 
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variations to meet local purposes. ‘Take, for in. 
stance, the Prussian Theatre Safety Regulations 
issued in 1889. But, if I am rightly informed, 


be insured, good machinery cannot be supplied at! general questions of fire protection have not been 
In| 
the meantime a firm’s customers often go elsewhere, | 


treated on these lines, the protective measures 
having been left to the initiative of the respective 
provincial authorities. When it is a question of 


Of course, I have so far only referred to ‘‘self-| initiative there is naturally a very considerable 
We are | difference as to the extent and principle of the re. 


more prone to methods of helping ourselves volun-| gulations in different provinces, and this difference 


tarily than by compulsion. 


But other countries | is governed somewhat by the strength of the com- 
have methods distinct from our own, and we even | pulsory provincial insurance corporations, or mutual 
find the primary principle of safety ‘‘ regulated ” | insurance offices, in which the inhabitants of the 


quite irrespective of the codification of further pre-| province or district participate in a body. Such 


cautionary measures for special factory and other 
risks. 


| the first instance, only to buildings, as distinct 


mutual insurance, it is true, frequently refers, in 


Prussia, for instance, is of course a much ‘‘regu- | from contents, but nevertheless the importance of 





most common questions of fire protection should be 
subject to stringent rules. Now we are quite used 
to the Building Act in the Metropolis and the build- 
ing bye-laws of our great provincial centres. We 
may also know something of the building regulations 
and the fire Acts in force on the Continent. As a 
rule, however, we associate these with large cities, 
and it seldom occurs to the Englishman that rural 
districts should enjoy some systematic protection. 
We are so accustomed to the lack of protective 
measures, even in our medium-sized provincial 
centres, and to such fires as we have recently had 
at Ilfracombe, Sunderland, Norwich, &c., that we 
seldom look for preventive measures in any com- 
munity less than, say, our 50 largest cities. 

As a matter of fact, we lack powers, having no 
general Act under which we could regulate such 
matters, as, for instance, the Public Welfare Act of 
Prussia of 1850. Why even the most elementary 
fire-combating establishments can scarcely be said 
to be ey inasmuch as all steps in the 
direction of equipping local and rural fire brigades 
lie practically at the option of the ratepayers 
through their various councils. Even our Parish 
Fire Engine Act of last session does not help 
matters much. Of course, as faras fire prevention 
is concerned, we have a considerable collection of 
building regulations, based to a great extent on the 
well-known ‘‘ Model bye-laws;” but these are about 
all that I can think of, excepting, of course, the 
provisions for the safety of human life which can be 





as to supervision by presenting three photographs, 


made under the Factory Act, or in the case of 





lated ” country, and it is hence only natural that the! these associations cannot be over-estimated. For 
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instance, in the Prussian province of Saxony, as 
distinct from the kingdom of Saxony, there are 
three mutual fire offices, and the authorities have 
the benefit of.the advice of a fire expert in the 
person of a distinguished retired officer of the 
Berlin Fire Brigade. 

This province is, it is true, far ahead of many 
of the others, but its policy accords with that of 
many recognised authorities, and at the same time 
its code is considered to serve as a model to neigh- 
bouring districts, a point which gives the regula- 
tions an important position. 

Now, if we look at the regulations of the pro- 
vince of Saxony here in question they may have a 
somewhat patriarchal air about them, and some- 
thing not quite compatible with our ideas of free- 
dom, but nevertheless, given certain local modi- 
fications, they might well be applied to all rural 
districts. With such general regulations for the 
rural district we can further expect a high standard 
of protective measures in the factories, mills, &e., 
situated in the locality ; and that, of course, means 
much, 

It would, perhaps, be opportune to give some par- 
ticulars of the code here under consideration, and I 
would hence summarise the contents of the various 
clauses. Let me, however, preface this summary 
by saying that the Saxon regulations are divided 
distinctly into preventive regulations and combative 
regulations ; and that I am not referring to the 
latter, dealing with the local fire brigade arrange 
ments, as they are not to the point at the moment, 
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To begin with, Clause I. of the preventive re- 
quirements explains that, in the eyes of the autho- 
rities, every individual member of the community 
is expected to keep the question of fire protection 
in mind, and to be careful with fire and the use of 
open lights. The particular attention of heads of 
families is called to the regulation stating that they 
should explain to all the members of their estab- 
lishment the dangers of open fires and lights. 

Clause II. distinctly prohibits open fires and 
lights in barns, stables, workshops, and farmyards. 
The third clause prohibits dangerous practices as 
far as fire is concerned ; and Clause fv. orders 
that fireworks are not to be used, nor torchlight 
processions arranged, without the permission of 
the police. Clause V. further prohibits the use of 
petroleum or mineral oils to assist in the lighting of 
fires, and also regulates the storage of such oils, &c. 

Precautions as to the use of charcoal fires for 
drying purposes form the subject of the somewhat 
lengthy Cleuse VI., and details are given as to the 
requirements of the charcoal-holders, &c. 

The seventh clause speaks of the use of tar, 
asphalt, &c., and the arrangement of boilers, 
portable and otherwise, for the use of such mate- 
rials for building and other purposes; whilst 
Clause VIII. similarly treats of the precautions with 
solder pots and the like. 

In the ninth clause there are various definitions 
as to the safety of ordinary ovens, baking ovens, 
ranges, &., used in the district, and we notice that 
there is a strict prohibition under Clause X. against 
stacking or laying out firewood on or near a range 
with'the view of thoroughly drying it. Clause XI. 
gives some regulations as to dust-bins into which 
ashes are thrown, which is of particular importance 
owing to the character of the firing used in the 
district. 

The storage of timber and lime is the subject of 
the twelfth clause, whilst the storage of straw and 
hay is the subject of the thirteenth clause. Hay- 
stacks, for instance, are not allowed within 300 ft. 
of an inhabited house, nor within 50 ft. of a public 
thoroughfare. They must be at least 200 ft. away 
from woodland (pines) and 1000 ft. from any powder 
store. These dimensions are doubled where very 
large haystacks or numerous haystacks are placed 
in close proximity to one another, but the ordinary 
dimensions suffice if smaller haystacks are 90 ft. 
apart. 

_ the following clauses there are several special 
requirements as to the hanging of petroleum lamps, 
and the application of the necessary shades where 
such lamps have to be close to the ceiling. 

The sixteenth clause contains an exceedingly 
strict definition for smokers who are not allowed 
to smoke anywhere where there is inflammable 
material in storage, 7.e, in barns, &c., and they are 
also not allowed to smoke when loading up a hay 
cart or when undertaking the repair of roofs. 
Clause XVII. defines that every chimney must 
be swept at least twice a year unless it is not used, 
and according to Clause XVIII. the local autho- 
rities have power to examine the chimneys, and a 
special Chimney Commission is ordered to make 
the investigation at least once a year. The Com- 
mission has to inspect at least once‘ a year every 
fireplace in the district, and should the Commission 
consider anything in the fireplace dangerous, they 
have full power to prohibit the fire being lit. 

Now, of course, all this sounds very elementary, 
and as I have said before, very patriarchal; but con- 
sidering the way fire protection is neglected in 
rural districts, no matter though these districts 
have very numerous flour mills or corn mills, 
it almost seems a pity that such enactments are 
not universal, or at least their principles with 
the details modified to the needs of the different 
localities or countries. Just as we do not hear of 
so many haystacks and farmyard fires where 
precautions are taken in the use of lights, 
open fires, and smoking in dangerous places, so 
such precautions have a yet stronger effect in the 
flour mill, the timber yard, or the brick field, 
where the risks are more serious. The general 
application of such codes would reduce the number 
of village fires in which cottages are sometimes 
burnt down by the dozen, or villages entirely 
destroyed, and they should certainly very mate- 
rially affect the larger risks indicated, not for- 
getting the tanneries, large dairies, and even 

undries, of whose destruction by fire we so 
often hear. It may seem very trivial to say 
that a man is not to smoke when he is laying tiles, 
er repairing a roof; but I have quite a number of 








cases in point, where a man by smoking during 
roof repairs has caused a serious conflagration. It 
may seem patriarchal to prohibit a boy letting off 
fireworks in a garden, and yet we know what a 
sorry tale the United States insurance offices some- 
times tell in their balance-sheets of the effect of 
the squibs and crackers on July 4. The inspection 
of the chimney and fireplace does not quite suit 
our ideas of freedom, and yet if the executive 
officials have tact, use their discretion wisely, and 
study the convenience of the occupiers, and if the 
occupiers themselves recognise the business as a 
matter of course, somewhat in the light of the 
inspection of the gas company’s officer who 
reads the meter, we should very soon have a 
material reduction in the fire loss. Of course 
the old argument crops up again that a person 
once being insured has little interest in the 
safety of his property, and becomes neglectful; 
but wait till, as in the case of this province of 
Saxony, every householder has an interest in his 
mutual insurance office, and you will soon find him 
objecting to contribute to the cost of some large 
fire incurred by sheer negligence. He is par- 
ticularly desirous that the fire loss of his district 
shall be kept small, so that his insurance rate may 
be reduced. 
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Sure anD Brince-Burtpine DEPARTMENT, 
CHALON-suR-Sa6NE—(continued). 


Tron Buildings.—As we have shown in the history 
of the Chalon Works, the progress realised by 
Messrs. Schneider and Co. in the construction of 
iron buildings has run parallel with that realised by 
them in bridge construction. Though the firm have 
made a speciality of the construction of buildings 
for works and factories, they were the first to build 
halls of very large spans, such as the Orleans Rail- 
way Station in Paris, the Machinery Hall for the 
Paris Exhibition of 1878, the Santiago (Chili) Rail- 
way Station, &c. 

We do not wish to enter into too many details 
with regard to these constructions, as they are well 
known and have often been described ; we shall, 
therefore, limit ourselves to giving some general 
data concerning those buildings which may be con- 
sidered as types. 

1. The Paris Railway Station of the Orleans 
Railway Company (1869).—The principal charac- 
teristics of this eo! of construction are apparent 
lightness and good perspective of the trusses, the 
two combining to form a building in which ventila- 
tion and lighting are fully insured. Previous to 
the construction of trusses without tie-irons, the 
Polonceau type best fulfilled all the conditions re- 
quired, and this type was adopted by Messrs. 
Schneider and Co. in the construction of the main 
span of this railway station. 

The execution of these trusses was a bold under- 
taking for the time ; they are 52 metres (170 ft.) 
in span, the ridge-plate being 28 metres (92 ft.) 
high. The hall is 280 metres (919 ft.) in total 
length ; the trusses rest on ornamental brackets 
built in the walls. On each side of the central 
bay there are two smaller ones 28 metres (92 ft.) 


wide, to which are fitted marquees 7.25 metres | pag 


(23 ft. 10 in.) in width. The distance between 
each truss is the same for the three halls, namely, 
10 metres (32 ft. 10 in.) from centre to centre of 
the a rafters. The whole of the ironwork 
weighs 1400 tons. (See Figs. 356 and 357.) 

The erection was carried on, as is always the 
case when railway stations are transformed, with- 
out interfering with the traffic and without en- 
dangering the life of the passengers and employés. 
To this end the framework was raised and erected 
with the help of a gigantic gantry, provided at 
various levels with erection floors and derricks. 

Santiago (Chili) Railway Station (1897).—This 
is quite a recent construction ; it has been carried 
out on modern lines, in such a manner as to obtain 
the maximum free space available. The trusses 
are hinged at the springing and in the centre, and 
are without. tie-rods. They are of 48.20 metres 
(158 ft. 3 in.) span ; their height to the ridge-plate 
is 25 metres (82 ft.); they are of the trellis box girder 
type, and are placed 12.45 metres (40 ft. 10 in.) 
apart from centre to centre. The purlins are 
3.84 metres (12 ft. 8in.) apart and are trellised on 
their whole length. There are three rows of 


through the interposition of curved brackets. The 
rafters carry a series of iron L-shaped bars, on 
which is fixed the roofing. The roofing consists of 
alternate series of corrugated sheets and glass, 
Strong stays, placed under the ij-shaped pieces, 
unite all the trusses, thus forming a series of in- 
clined girders which largely increase the stability 
of the building. 

The gable end is ornamented in the mauresque 
style by cast-iron fittings. Total weight of the iron- 
work 1000 tons. (Fig. 358.) 

The erection was completed during a period of 
very great traffic, with which it did not at all in- 
terfere. The scaffolding consisted of two distinct 
parts, namely, the storing stage for the material 
and the erecting gantry ; the storing stage carried 
a platform 25 metres (82 ft.) high and 5 metres 
(16 ft. 5 in.) wide, on which ran a steam winch 
which worked a double derrick. The gantry was 
arranged so as to cover the complete space between 
two bays, and consisted of a series of floors which 
served to support each half truss during erection 
and riveting, until the time when the central ridge 
pins were put in place. 

The erection was superintended by the foreman 
of the Chalon Works, who has charge of all the 
bridges and buildings delivered by Messrs. Schneider 
and Co. to Chili. 

2. Halls for Exhibitions, de.—A fixed rule for 
buildings of this kind cannot be set down before- 
hand, as their size and shape depend entirely 
upon the space available, the nature of the 
exhibits, the extent to which ornament has to be 
carried, &c. Their designing is as much the work 
of an architect as that of a civil engineer. We 
may add, however, that one generally expects, for 
each exhibition, to witness a step forward realised 
in construction. The great machinery hall of 
the Paris Exhibition of 1878, built by Messrs. 
Schneider and Co., was particularly remarkable in 
this respect. It illustrates a type of truss built for 
the first time without tie-rods, and this was a bold 
departure for the time from the usual type adopted, 
owing to the comparatively large span, namely, 
33.60 metres (110 ft.). The trusses were 15 metres 
(49 ft.) distant from centre to centre, their height 
to the ridge-plate being 24.11 metres (78 ft. 6 in.). 
They rested on iron pillars ; the principal rafters 
were in the shape of double-trellised box beams. 
The trusses were united by series of trellised purlins 
which carried the rafters, the latter being covered 
by battens, on which was fixed the zinc roofing. 

The nave was 650 metres (2132 ft.) in length, 
the weight of the ironwork being 3735 tons. 

The ironwork was erected with a gantry similar 
to that used for the Orleans Railway Station. We 
may add that the mode of erection followed for 
both these buildings is the general one now. (See 
Fig. 359.) 

3. Iron Buildings for Works and Factories.— 
We may mention, among a large number of this 
class of iron buildings executed at the Chalon 
Works, those for the Guérigny Forges ; the Cam- 

gnac Mines; the Ateliers des Mouisséques 
(Figs. 360 and 361), belonging to the Forges 
et Chantiers; the Blanzy Mines, &c. We shall 
limit ourselves to giving a few data concerning the 
Creusot rolling-mill building mentioned in one of 
our previous issues (see ENGINEERING, vol. Ixv., 
e 619). This building covers an area 380 
metres (1250 ft.) long and 110 metres (361 ft.) 
wide; it consists of a central bay 28 metres 
(92 ft.) ia span, with four side bays. The trusses 
are 5 metres (16 ft. 5 in.) apart, thus allowing the 
use of wood purlins ; they rest on wall plates 
formed of trellised girders, these being carried by 
cast-iron columns 9 metres (29 ft. 6 in.) high 
placed 10 metres (32 ft. 9 in.) apart. All the 
trusses are uni together by vertical lattice 
ridge girders. The bars in compression are made 
of angles, while those in tension are flat. They 
are most suitable for fixing overhead tracks for 
light travellers; when, however, heavy overhead 
travellers have to be employed, it is always pre- 
ferable to introduce supports which are indepen- 
dent of the ironwork of the building. 

A series of louvre skylights insures the esca 
of the smoke and the good ventilation of the 
building. 

Messrs. Schneider and Co. have adopted on.a 
large scale, buildings of this type in their Creusot 
Works; among others the main armour-plate 
shop (see ENGINEERING, vol. Ixv., e 457), 
which is 430 metres (1410 ft.) long and 50 metres 





rafters per roof-bay, which rest on the purlins 





(164 ft.) wide ; the tempering and annealing shop, 
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277 metres (908 ft.) long and 25 metres (82 ft.) wide. 
All the overhead tracks and their supports for the 
travellers, ranging from 5 to 100 tons used, in the 
Creusot Works, have been built in the Chalon De- 
partment. 

4. Light Iron Work for Sheds.—Messrs. Schneider 
and Co. have of late designed a complete series of 
trusses with full calculations as to the span, their 
distance apart, the importance of the various ele- | 
ments, &c., in order to arrive at the strict minimum | 
of weight, and the least possible number of sup- | 
ports, as these often prove inconvenient. The) 
sheet - straightening shed of the Chalon Works | 
(Figs. 362 to 364) illustrates this type of light’ 
buildings ; construction of this kind is found most 
convenient in sugar factories for the storage of beet- 
root, and such buildings are largely used in various 
other industries for dépdts of dry goods and ware- 

‘ouses In which vans have to circulate freely. 

Light trusses, well designed, can be placed from 

10 to 12 metres (32 ft. to 39 ft ) apart for 16-metre | 


ve ey spans ; such conditions could not be | 





in wood constructions. Their stability | **%°, 


load of 50 kilogrammes per square metre (10.240 lb. 
per square foot) of covered surface, and a wind 
pressure of 120 kilogrammes per square metre 
(24.580 lb. per square foot) of vertical surface 
of pitch. 

The purlins are trellised and placed far apart ; 
there is only one ridge purlin, one wall plate, and 
one intermediate purlin. The wood rafters are 
fixed direct to the purlins, and the roofing may 
consist indifferently of tiles or of slates. As 
regards appearance, these buildings have the great 
advantage of not containing any horizontal strain- 
ing beams nor vertical stays. They are nevertheless 
very stiff, owing to an economical system of stays 
formed of diagonal angle-bars arranged according 
to the pitch of the roof. 





Coat at GENoA.—The imports of coal at Genoa have 
been ego d increasing during the last ten years. In 
1888 they amounted to 1,292,246 tons. In 1893 they had 
risen to 1,610,881 tons; and last year they had further 
expanded to 2,109,162 tons. Imports from Germany 
been increasing of late, in consequence of the 
in South Wales; but this tendency to use more 


is perfect, as they are calculated for a vertical German coal will probably now be checked. 











EARTH-PRESSURES ON RETAINING 
WALLS. ‘ 


By G. C. Maconcuy, Executive Engineer, 
Bengal Public Works Department. 
(Concluded from page 485.) 

NecativE values of 8 apply to the case of a reclin- 
ing wall, as in a: revetment (Fig. 10). It has then 
to be remembered, in working out the Tables, that 
the only admissible values of @ are those less than 
(90 deg. — 8).. In every case, of course, 4 must 
exceed ¢, the angle of repose of the earth. . . 

The angle which the direction of the resultant 
thrust makes with the back of the wall is, in every. 
case (90 deg. + B — a), the negative = % of B apply- 
ing to the case of a reclining wall. If, then,.v be 
the limiting angle of friction between the earth and 
the back of-the wall, the value of a is restricted by 
the condition that the angle (90 + 8 — 2) must be 
at least equal-to ¥. The angle ¥ should, as pointed 
out by M. Chaudy, be diminished as much as pos- 
sible by leaving the masonry of the back of the 
wall irregular. 

The case of surcharged walls may now be con- 


642 


ENGINEERING. 





[Nov. 18, 1898. 








sidered. The simplest case is where the surcharg- 
ing bank has a horizontal surface. If the face of 
the bank be assumed to slope back at an angle a, 
the resulting error will be very slight, and on the 
safe side. The whole thrust on A, C will then be 
(Fig. 11): 


q x Aja =q(AzD, - A, D,) 


That is, the thrust is that due toa height h + h,, less 
that due to a height h,. That is: 


1 cos (a — f 
Qa {n+ n)2— v2 | 8 (4 (a Se: ) a2 
. 2s u i cos B tan a 


The line of action of the resultant thrust will 
clearly pass through the centre of gravity of the 
figure A, E B, 

A more complicated case of surcharge is where 
the earth slopes up uniformly from the crest of the 
wall. In this case it is clear from what has been 
said above that the total thrust is (Fig. 12) 

= w i _ a 
Q=wsna (1 ors 

Now area A BC is = area A B, C + area A B, B. 

And it has been shown above that 


) x area ABC 


e-7 . h? cos (a — f) 
area A B, C = 2 cosPsina 


The remaining area A B, B is 


= FAD B,B 1) cos (a—p) -™ 
3 x 1 =e cos B sin @ 
Hence 
a. ; cos (a — f) 
area ABO = 5 (h + h’) cos ‘ = a 
and 
@ = Wh (hth!) cos (a — 8p) (1 ae / ) (13) 
2 cos f tan a 


That is. the total thrust is the same as that exerted 
l . 
by a level-topped bank of height ll It will, how- 
9 
ever, be seen that the height h! is not a fixed 
quantity, but depends on the value of a, For accu- 


racy, therefore, h' should be expressed in terms 
of a and y before the maximum value of @ is com- 


puted. We have 
cate sin Y ’ 
hi=BH=BB,sina=AB, sin (a - 7) S@@ 
= (A A, + A, B,)- sm sina =h (tan 8B + cot a 
sin (a — 
sin sin a, 
sin (a — Y) 


Hence the total thrust is 


PY 1 — St ) ty 
tan a 


(tan 8 + cot a) 


sin @ sin Y 
sin (a — y) 


Q= wh? cos (a ry 


2 cos 8 


By suitable trigonometrical transformations this 
becomes successively 


) — wh? cos a — B) (1 = ye ) fy 4 008 (a — B) 
@ 2 cos 8 tana/ | cos 8 
siny ) 
: sin (a — y) J 
alc 
Q= wh? cos (a — p) (1 ee i ) sin @ cos (8 — y) 14) 
2 cos 8 tan a/ sin(a — y) cos 8 


We have now to find what value of a will give a 


maximum value to Q. Writing 
F = cos (e - §) (2 oes ) 
sin (a — ¥) tana 
and equating : F to zero, we obtain the equation 
da 
sin (a — 8) ~~ (1 me ) + cos (a — B) 
sin (a — ¥) tan a 
Pe ds (3 tae ) — cos (a — 8) sina = -7) 
sin (a — ¥) tan a sin? (a — ¥) 
(1 ae ail ) + cos (a — f) 2" 5. f 0. 
tan a; 


sin (a -—) sin?a 
sin a sin (a—y) 


end - the 
cos? a cos (a —8) 


Multiplying throughout by equa- 


tion becomes 
-- tan?a tan (a — 8) + f tan (a — 8) tana + tana — 


cos? 
+ f tana = 


tan? a 
” tan (a - ¥) 


tan (a — 7) 
Now, substituting 1 + tan? a for —“,- and tan « — ten 6 
cos? a 1+tana tans 


for tan (a — 8), and a similar expression for tan 


(a —y); and writing, for shortness, x for tan a, b 





for tan 8, and c for tan 7, we obtain the equation: 





o_8-b# , ,#-bez a+cx8 
2 _ + = Ba oS oe Gi 
hs l+bex f 1+bz z—c 
+f2tcP 29, 
z-Cc 
This can be easily reduced to the following : 
5 BESS og ee 
of. Feahe” "taser 
f —e(1— fb) - 
1-fbt+be ° ° ° (15) 


This is the cubic equation from which the value 
of x (i.e., of a) should be determined. It corre- 
sponds with equation (8) above, with which it be- 
comes identical when o is made to vanish. No 
Table of results has been worked out for this equa- 
tion; a separate Table would, of course, be re- 
quired for each value of y. The equation is con- 
siderably simplified when the angle 7 is equal to 
¢, the angle of repose of the earth. In that case 
c= f, and the equation becomes 








| The line of action of the thrust passes, of course, 
| through the centre of gravity of the triangle A BC, 
| and consequently acts on the wall at one-third of 
its height from the bottom. q 

It may further be noted that, in every case, the 
horizontal and vertical components of the thrust 
are, respectively, Q cos a and Q sin @, 

A few examples will illustrate the difference be- 
tween the new and old theories, the thrust being 

Total thrust = Q = C oe 

Horizontal component of thrust = 

Q cos a = Cova 
Explanation of Table of Arithmetical Coefticients. 
@ = angle of repose of earth; f = tan @ = coefficient of 
friction. 


8 = angle of batter of back of wall; when the wall re- 
_ clines, as in the case of a revetment, is negative, 
a = inclination of direction of resultant thrust to the 


horizon. 
































e—(2f+b)e2t+f(ft+2b)xe= f2b (16) | w = weight of unit volume of earth. 
Fig. i7/. 
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a We a EAI iki, oo 
Angle be- . | Coefficient 
: Angle of Inclination tween Re- | —— ~ | Coefficient giving Hori 
Angle of | Coefficient | Batter of of Direction sultant and | . eho “ igiving Total zontal Com- 
Repose. | of Friction. Back of — of Resultant! Normal to rergeeg wd Thrust. | ponent of 
Wall. to Horizon.| Back of |”*°*° | | Thrust. 
Wall. | ’ 
Qo: Sf. B. a, a-£f8. |9°+6- a.| C. C cos a. 
: | _ aaa ey | 
deg. min. | deg. deg. min. deg. min. | deg. min. | 
Reilly .. 0 0 | : ee a -60 
14 2 0.25 0 , Rankine 0 0 90 0 | «61 61 
\ Chaudy 40 20 40 20 | 49 40 | 54 Al 
“Ww 2 0.25 10 j Reilly .. 16 3 oS eS 67 «|» it 59 
7 re \ Chaudy 44 10 34 10 55 50 -62 45 
“ 2 0.95 20 f Reilly .. 31 19 21639 | 8 a -66 £6 
os + | Chaudy 48 55 23 55 | GL 5 .73 48 
pod Bs 0 0 | 90 0 .16 4 
. } Rankine : . 0 0 1 OO 0) ops ae lv 
6 0 1.00 0 Prony and Coulomb gt 0 ee 17 a0 
Chaudy ; is 65 35 65 35 24 25 23 9 
' ROMY catia ls 47 19 37 19 «=| 52-41 23 16 
45 0 1.00 10 ; Prony and Coulom) ns | me as -26 
\ Chaudy kpipe- 70 20 60 20 | 29 40 Be 1 
5 ‘ Reilly .. 6 0 45 0 | 45 O .38 -16 
a OH 2 ’ 
. “—— . { Ghauay 75 10 55 10 | 34 50 45 BP 
its eon 








It will be-noticed that, while the new theory makes the total thrust in some cases greater, the horizontal component is 


invariably less, owing to the difference in the direction of the resultant thrust. 


It will, perhaps, suffice to take the maximum 
value of a to be the same as in the case of a level- 
topped bank. With the given values of f and 8, 
look up the value of a from the Table. Then 
drawing A B (see Fig. 12) at an angle 7 to the hori- 
zon, and C B cutting A B in B, measure h! (B H), 
and use equation (13) to calculate the total thrust. 


h 
hy 


vertical height of retaining wall. 
vertical height of surcharging bank, above crest of 
wall. 


Wn 


Q = resultant thrust of earth. i 
The Table gives the values of C in the formula 


g=cor! 


The coefficients C are calculated from the formula: 
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cos (a — B) (1 Pie ) 
cos B 
The values of a are determined from the equation 
a3—2f + eee ee oe 
1—fb 1—f6 
where @ stands for tan a, f for tan ¢, and 6 for tan §. 
The direction of the resultant thrust makes an angle a 
with the horizon. : 
The horizontal component of the thrust is Q cos a. 
The angle between the resultant thrust and the back of 
the wall is (90 deg + 8 —a), according as f is positive or 
negative. The Table only refers to cases in which this 
angle exceeds 10 deg. ; 
For a surcharging level-topped bank of height h, the 
formula is 


f 


tan a 


C= 


gc m2 + 2h hm) 


2 








ELECTRIC GENERATORS. 


By H. F. Parswatt, M. Inst. C.E., and 
H. M. Hosart, S.B. 
(Continued from page 592.) 

THE determination of the inductance having so 
important a bearing upon the design, the method 
will be explained by working out several cases, and 
when in a subsequent article several complete 
working designs are described, the value of the 
inductance as related to the general performance of 
the machine will be considered. All the following 
cases relate to drum windings : 


ILLUSTRATIONS OF THE APPLICATION OF MetHop A. 


Case I.—In a four-pole continuous current dy- 
namo for 200 kilowatts output at 550 volts and a 
‘peed of 750 revolutions per minute, the armature 
is built with a four-circuit single-winding, arranged 
in 120 slots, with four conductors per slot. The 
commutator has a diameter of 20 in., and has 240 
segments. 

The brushes are .75 in. thick. The segments 
are .26 in. wide; consequently there is one com- 
plete turn per segment, and three complete turns 
is the maximum number undergoing short circuit at 
one brush at any instant. 

Considering a group of adjoining conductors in 
the slot occupying the commutating zone between 
two pole tips, six of these conductors, occupying 
one and one-half slots will be short-circuited, three 
at one set of brushes, and three at another, as 
shown diagrammatically in Fig. 121. Now the 


00,000 _ ag4 
550 


mo 
4 


full load current of this machine is 


amperes, the current per circuit being 


amperes. Consequently, while any one coil is 
short-circuited under the brush, the current of 
91 amperes in one direction must be reduced to 
zero, and there must be built up in it a current of 
91 amperes in the other direction by the time it 
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position shows, short circuited at A.B 








emerges from the position of short circuit under 
the brush, to join the other side of the circuit. 
This change is at times occurring simultaneously 
I a group of six adjacent conductors. 

_A coil has an inductance of one henry when it is 
situated in a medium of such permeability, and is 
so dimensioned that a current of one ampere sets 
up a magnetic flux of such magnitude that the 
product of the number of lines linked with the 
coil by the number of turns in the coil is equal 
to 100,000,000. If the coil has but one turn, 
then its inductance becomes 10-8 times the num- 
ber of lines linked by the turn when one ampere is 
passing through it. In the case under considera- 
tion, the coil is of one turn, but the varying flux 
linked with it, and hence the voltage induced in it 
18 proportional not only to the rate of change of its 
own current, but to the rate of change of the 
currents in the adjacent turns simultaneously under- 


at different points of the surface of the same 
brushes. In this case five other turns are con- 
cerned in determining this varying flux, hence the 
voltage induced will be six times as great as if the 
coil had alone been undergoing commutation at the 
moment. It will not be the square of six times as 
great, since it is the voltage in the one turn that it 
is required to determine. 

Had the six turns in series belonged to the one 
coil undergoing commutation, then the induced 
voltage would have been the square of six times as 
great as for a one-turn coil. 


Gross length of lamination = 10 in. 

Flux set 5 3 in one turn, per ampere in that turn and 
ve inch of length of armature lamination = 20 C.G.S. 
ines. 

Hence flux of self-inductance = 10 x 20 = 200 lines. 

Self-inductance = 200 x 10-8 = .0000020 henrys. 

Mutual inductance of one turn with relation to the six 
turns simultaneously undergoing commutation = 6 x 
-0000020 = .000012 henrys. 

Circumference of commutator = 20 x w = 62.8 in. 

Revolutions per second = 750 + 60 = 12.5. 

Peripheral speed of commutator 62.8 x 12.5 
785 in. per second. 

Thickness of radial carbon brush = .75 in. 


Current is completely reversed in 75 =.00095 seconds, 


‘ 
which is the time of completion of a half-cycle. Con- 
sequently, the reversal occurs at an average rate of 


a 530 cycles per second. 


Reactance voltage of short-cir- 
cuited coil... ... Sa Se 9.1 volts. 
Inductance per commutator seg- 
ment... a ae Si ... '.000043 henrys. 
Armature ampere turns per pole- 
piece... a re ade ...5600 ampere turns. 
Current per armature circuit 67 amperes. 
Average voltage per commutator 
segment... ae Nite ‘ 12 volts. 
Case III.—A 10-pole lighting generator has a 
rated output of 300 kilowatts at 125 volts and 100 
revolutions per minute. It has a 10-circuit, single- 





| winding, arranged, four conductors per slot, in 180 
| slots. The commutator has 360 segments, one seg- 
|ment per turn. Diameter of commutator is 52 in., 
| and the width of a segment is .45 in. 

The thickness of the radial bearing carbon brushes 
is lin., and the maximum number of coils short- 
circuited at any time at one set of brushes is three. 








We are now prepared to obtain the reactance of 
the turn, and shall, for want of a better, make the, | 
in this case, very unwarranted assumption of a sine 
wave rate of variation : 

Reactance = 2 x wr x 530 x .000012 = .040 ohms. 

Reactance voltage = 91 x .040 = 3.6 volts. 

This is the voltage estimated to be induced in the 
turn during the process of commutation. In each 
of the other five turns independently undergoing 
commutation under other sets of brushes and under 
other parts of the bearing surface of the same set 
of brushes, there is also an induced voltage of 
3.5 volts. 


In this design, the factors most concerned in the | 
process of commutation are the following : 


Reactance voltage of short-circuited 
a ae iu oes ine 3.6 volts. 
Inductance per commutator segment .000012 henrys. 
Armature ampere turns per pole- 


piece ... - 5500 ampere 
turns. 
Current per armature circuit 91 amperes. 
Average voltage per commutator 
segment Si es & 9.2 volts. 


Case IIJ.—A six-pole continuous current dynamo 
has a rated output of 200 kilowatts at 600 revolu- 
tions per minute and 500 volts. 

The armature has a six-circuit winding, arranged 
in 126 slots, with eight conductors per slot. The 
commutator has 252 segments. There are two turns 
in series per segment. The diameter of the com- 
mutator is 20 in. and the width of a segment is 
.24in. The thickness of the radial bearing carbon 
brushes is .63 in., consequently the maximum 
number of coils short-circuited at any time at one 
set of brushes is three. Hence 3x2x2=12 con- 
ductors grouped together in the neutral zone be- 
tween two pole tips, and occupying one and one- 
half slots, are simultaneously undergoing commu- 
tation, that is, six conductors at one set of brushes 
and the other six at the next set. 


Gross length of lamination=9 in. 


Flux set up in 12 turns by 1 ampere in those 
turns, and with 9 in. length of armature lamination 
=12x20x9=2160 C.G.S. lines. Mutual induct- 
ance of one coil (two turns) with relation to the six 
coils simultaneously undergoing commutation 
= 2160 x 10-8 x 2 = .0000432 henrys. 


Circumference of commutator = 62.8 in. 

Revolutions per second = 600 + 60 = 10. 

Peripheral speed commutator = 62.8 x 10 = 628 in. per 
second. : . 

Thickness of radial bearing carbon brush = .63 in. 


Current completely reversed in in = .0010 seconds. 


: 
2x .0010 
Reactance = 2 x mw x 500 x .0000432 = .136 ohms. 
200,000 _ 66.7 amperes. 
500 x 6 
Reactance voltage = 66.7 x .136 = 9.1 volts. 


Average rate of reversal = =500cycles per sec. 


Amperes per armature circuit = 





(This, of course, is an undesirably high figure, 
and would only be permissible in connection with 





golng commutation at different sets of brushes, and 
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Hence six conductors, grouped together at the 
neutral zone between any two pole tips, and occu- 
pying one slot, are concerned simultaneously in the 
commutating process. 

Gross length of lamination = 17.6 in. 

Flux set up in six turns by one ampere in each 
of them, and with 17.6 in. length of armature 
lamination =6 x 20 x 17.6 = 2110 C.G.S. lines. 

Mutual inductance of one coil of one turn, with 
relation to the six coils simultaneously undergoing 
commutation = 2110 x 10-8 x 1 =.0000211 henrys. 

Circumference of commutator = 52 x w = 164 in. 

Revolutions per second = 100 + 60 = 1,67 revolutions. 

Peripheral speed commutator = 164 x 1.67 = 274 in. 


per second. : 
Thickness of radial bearing carbon brush = 1in. 


Current completely reversed ina = .00365 seconds. 
Average rate of reversal om = 137 cycles per 


second, 
Reactance = 2 x #137 x .0000211 = .018 ohms. 
Rated full load current output = oe = 2400 
amperes. 
_ os 
Current per armature conductor = oo 240 


amperes. 
Reactance voltage = 240 x .018 = 4.3 volts, 


Reactance voltage of short-cir- 

cuited coil ... a ae } 4.3 volts, 
Inductance per commutator seg- 

ment ae here Seg ... .000021 henrys. 
Armature ampere turns per pole- 

piece... fe ... 8600 ampere turns, 


Current per armature circuit. 
Average voltage per commutator 
segment... ee = tee 


240 amperes, 


3.5 volts. 


Metnop B.—DEtTERMINATION OF INDUCTANCE 
FROM DIMENSIONS. 


This is a method which has been applied in a 





especially good constants in other respects.) 





large number of cases ; but it is partly empirical, 
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and the writers consider it of much less value than 
Method A. The main objections to it are : 

1. Consideration is confined to the conductors 
per segment, whereas conductors corresponding 
to other segments simultaneously under the brushes 
are not considered, although manifestly they all 
serve to increase the alternating magnetomotive 
force setting up an alternating flux through each 
short-circuited coil. 

2. The dimensions as arranged in the formula, 
for the reluctance do not suffice for deriving the 
true values. 

In fact, were it not for the extent to which this 
method has been used, and the good results which 
have been obtained, the writers would have pre- 
ferred not to encumber this article with it. 


Descrirtion or Metuop B. (Fic. 122.) 
1 


Reluctance = R = ( A,B,C )x l, 
3F E D 
t = effective length of armature lamination. 
i ioe (conductors per segment)? ; 
R x 10° 
Frequency commutation = n = 
Peripheral speed commutator (inches per second) 
2 x (thickness of brushes in inches) 
Reactance = 2a4nL. 
_Reactance voltage = reactance x amperes per armature 
circuit. 
APPLICATION OF MetHop B—To THE THREE CASES 
ALREADY TREATED BY METHOD A. 
Case I.—See Fig. 122. 


Inductance = 


A=1.0 C .46 E = .33 7=82 
B= .19 D.79 F = .33 
Reluctance = R = = 1 = 


19 | 4 are 


las 33 * 133 * “79 
1 BED 
ay 
, = =2 
Conductors per segment 240 
Inductance = L = — a em =.0000071 
.0565 x 107 565000" 


Frequency of commutation = n = 530. 
Reactance = 24 n L = 6.28 x 530 x .0000071 = .0237 


ohms. 
Reactance voltage = .0237 x 91 = 2.15, 
Consequently : 
Reactance voltage by method A=3.6 volts. 
” ” ” B=2.2 ” 
Case II.—See above for particulars, and Fig. 123. 
=i.l i. 
Bea 2 
C= .4,, 
D= .%,, 
E= .2,, 
F= .3,, 
27.4 ,, 
R= .087 
Conductors per segment = 4 
#2 tibiae = .000028. 
.057 x 107 570,000 


n = 500. cycles per second. 


Reactance = 27 n L = 6.28 x 500 x .000028 = .088. 
Reactance voltage = .088 x 67 = 5.9. 
Hence 
Reactance voltage by method A = 9.1 volts. 
” ” ” B = 5.9 volts. 
Case III.—See above, and Fig. 124. 
A = 1.6 in. 
B= .15,, 
C= .64,, 
D= 113,, 
E= .&,, 
F= .59,, 
{213.7 ,, 
Reluctance = R = .045. 
Conductors per segment = 2. 
Inductance = L = * = 4 _ = ,0000090. 


.045 x 107 450,000 

Frequency of commutation = 137, 

a —guameaes = 29rnL =6.28 x 137 x .0000090 = .0078 
" Saentiens voltage = 240 x .0078 = 1.87. 
Hence: 

Reactance voltage by Method . = -< volts. 
= de 


” ” ” ” 


(To be continued.) 








THE COX TYPE-SETTING MACHINE. 
THE production of a satisfactory machine for com- 
posing type has long been a fascinating objective for 
inventors. The moe Bon attempts proved far from suc- 
cessful from a commercial point of view, but within 








recent years several excellent machines have been 





THE COX TYPE-SETTING MACHINE. 


CONSTRUCTED BY THE 


COX TYPE-SETTING 





MACHINE COMPANY, LONDON. 


WW eEMNE TS? 


Fic. 4, 


produced which are now largely used, in particular 
tor newspaper work. The art of composing may, 
perhaps, * divided up into three different operations, 
viz , setting the type, justification, and distribution. 
The problem of effecting the first and third of these 
operations mechanically has long ceased to present any 


really formidable difficulties, but the matter of 
mechanical justification—that is, of so spacing the 
different lines that each line shall be completely 
filled — proved much less easy. Within receut 
years, however, several machines acting on dll 
erent principles have been introduced which operate 


u) 
a 
4 
ea) 
be 
Zz 
O 
a 
(2) 
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are respectively 444 in., 661% in., and 1054 in.; the 
length of stroke is 43,°, in. Steam is furnished hy 
24 boilers of the Lagrafel and D’Allest type, which 
have a total heating surface of 32,292 square feet, and 
a grate area of 1024.8 square feet. The working steam 
pressure is 213.3 lb. per square inch. The Charles 
Martel is rated as an 18-knot vessel, and on her trials 
she developed as a maximum 14,931 horse-power ; 
the consumption of coal per horse-power and per hour 
at that power was 1.76 lb. 








NOTES FROM THE UNITED STATES. 
PutLaApeLeuiA, November 5. 

Inon trade conditions have remained without per- 
ceptible change. The production of 1,000,000 tons of 
pig iron per month baray: meets requirements. Those 
who hold. stocks have advanced prices. Furnace com- 
panies desiring business for 1899 are refusing this week 
to make concessions. Bessemer has hardened under 
association central management. Southern pig is 
slightly stronger under the expected presentation of 
large orders during December. Billets have weakened 
a trifle at Pittsburg and Wheeling. Eastern users are 
getting through with stocks rapidly, and will be in the 
market next month. Merchant bar mills are doing a 
fair business all over the country, and in all lines of 
finished material there is a oud tavand for current 
requirements. Rail-makers expect to come to an 
agreement next week. The plate and structural mills 
have all the new business in sight they can manage, 
and prices are firm. 








THE CONTROL OF SELF-PROPELLING 
TRAFFIC. 
To THE Epitor oF ENGINEERING. : 

Sin, —Now that self-propelling traffic is strongly gaining 
the confidence of the public, it is necessary that the 
persons responsible for the production of these vehicles 
should be provided with every facility found requisite 
according to the dictates of experience. 

In November, 1896, the Local Government Board issued 
regulations with respect to the construction and use of 
light locomotives on common roads and highways, and 
notwithstanding at that time the advisers of the Local 
Government Board had little or no opportunity of obtain- 
ing data to enable them to base their conclusions upon, 
the regulations were by a certain community welcomed 
with enthusiasm, and they were then considered likely to 
answer the requirements. 

I now, Sir, venture to say that since November, 1896, 
sufficient practical work has been effected in this special 
branch of engineering to justify the amendment and re- 
construction of certain clauses comprised in the regula- 
tions, which as now framed up are, in my opinion, very 
prejudical to the successful promotion of this important 
industry. My object in writing you is to ventilate the 
matter and ascertain the views of the different con- 
structors who are devoting time and capital to the diffi- 
cult problem of designing self-propelling vehicles suited 
for heavy traffic on the basis of the regulations as now 
enacted. 

I will proceed to enumerate the prominent clauses to 
which all persons of expsriencs engaged in designing and 
constructing heavy vehicles must take exception. 

1. The restriction of a light locomotive to the maximum 
weight of 3 tons unladen, renders the construction of 
heavy vehicles exceedingly difficult, besides being pre- 
judicial to securing the necessary stability and durability. 
I refer more especially to steam tractors on which 
varying loads from 3 to 4 tons are carried, and the result 
of my experience is fully borne out by the report of the 
recent trials held in Liverpool, Birmingham, &c., and 
where the competitive vehicles were found defective 
peanents owing to the construction being insufficiently 

eavy. 

Where a tractor is designed for carrying one or more 
tons the net weight must obviously be sufficient to obtain 
the necessary adhesion so that the vehicle will propel itself 
upon bad roads and slipp<ry inclines, besides possess- 
ing stability and being safe and workable. 

My experience also tends to prove that an excess of 
weight — the limit given in the regulations will 
cheapen the prime cost, and insure greater factors of 
safety, durability, and stability, than can be obtained 
under the existing restrictions. 

I assume the regulations were drawn up with a view to 
reducing the gross weight of a four-wheeled self-propel- 
ling vehicle to a reasonable limit for use upon the common 
highways ; the fact of existing horse-drawn vehicles being 
employed daily with 3-in. tyres loaded to the extent of 
6 or 7 tons being apparently neglected. 

These limitations upon the self-propelling vehicle are 
not equitable, there being no restrictions as to width of 
tyre or net weight to regulate tae construction of the 
horse-drawn vehicle to carry from 2 to 8 tons, but such a 
van would require to be of a net weight of, say, 2 tons; 
so that the Act eliminates the use of more than 1 ton for 
propelling machinery, which is obviously insufficient. 

2. The speed defined for the net weight of the light 
locomotive I have found in practice to be dispropor- 
tionate and prohibitive to the employment of any pas- 
senger tractor capable of carrying from 20 to 30 persons, 


as the speed of 5 miles an hour is far below the average, 
and would not only render such a vehicle entirely useless 
for commercial employment, but would destroy its com- 
petitive value as against a horse-drawn vehicle of the 
same Oapacity. 

Doubtless at the time the Act was drawn up the Local 





Government Board were not’in possession of sufficient 
experience to enable a reasonable limit of speed for weight 
tobe obtained, with the result that the error is on the 
wrong side, as it is self-evident that a maximum 
speed of 10 miles an hour could be traversed with safety, 
and answers all commercial requirements. 

3. It is difficult to foresee the object in limiting the 
extreme width of a self-propelled vehicle to 6 ft. Sin., 
whereas the practice for horse-drawn omnibuses and 
other wide vehicles varies from 7 ft. to 7 ft.6in. The 
problem of constructing comparatively heavy self-pro- 
pelling vehicles is not one of easy solution, and this 
additional restriction is surely an unnecessary obstruction 
to securing success. The facility and ease with which a 
well-constructed mechanical vehicle is handled should 
tend to enlist broader ideas in these matters. 

In conclusion, we all appreciate the advent of the Light 
Locomotives Act in securing the emancipation of self- 
propelling traffic; but I venture to think that it will be 
admitted by all ge in the designing and con- 
structing of light locomotives for comparatively heavy 
weights that the amendments and modifications set out 
in this letter on the present regulations will prove highly 
beneficial to those engaged in the industry. 

I am, dear Sir, yours faithfully, 
Srpney Straker, A.M. Inst. C.E. 

November 16, 1898. 





CLEANING LOCOMOTIVES. 
To THE EpiTor or ENGINEERING. 

Sir, —Kindly allow me some space in your valuable 
journal for the following : 

Mr. C. H. Toe Water, Locomotive Superintendent of 
the Netherlands Railway, Johannesburg, Transvaal, has 
recently introduced an apparently novel method of clean- 
ing locomotives. By means of a jet of wet steam under 
pressure of about 90 lb.—steam being taken from the 
engine’s own boiler—one man manages the thorough 
cleaning of a locomotive in about 20 minutes. After 
the operation the engine looks like new, no water has 
penetrated into the axle-boxes, no damage is done to the 
painting, and not the slightest further cleaning, with 
waste, &c., is necessary. 

It is hardly necessary to state that the saving of labour, 
&c., is enormous, and of much importance in this country 
where wages are so high. 

I should be very much obliged if one of your readers 
would kindly inform me if perhaps this simple method 
has been or is in use somewhere else. It is quite possible 
that it has been tried and abandoned for reasons I am 
anxious to know. 

At first a great deal of trouble was met with by the 
frequent bursting of steam hose, but since flexible 
metallic steam hose, introduced by Messrs. Reid Bros., 
of Johannesburg, are used, no more bursting has occurred. 

It may be attributed to these hose, that the described 
method of cleaning still proves to be a success, and is now 
in general use on all systems of the Netherlands Railroad. 

Thanking you in advance, 


I am, Sir, yours truly, 
Pretoria, October, 1898. INQUIRER. 





THE CALORIE. 
To THE Eprror or ENGINEERING. 

Srr,—In works on physics we are informed that the 
‘* calorie,” or French unity of heat, is the amount of heat 
required to raise the temperature of 1 gramme of water 
from a temperature of 4 deg. to that of 5 deg. Cent., its 
value being thus 0.00396 British thermal units. But in 
works on the steam engine, and similar manuals, both 
French and English, the ‘‘ calorie” is generally taken as 
the amount of heat required to raise 1 kilogramme of 
water 1 deg. Cent., its value being thus equal to 3.96 
British thermal units, a value one thousand times greater 
than that first named. Can any of your readers inform 
me what means are taken in French practice to avoid 
confusion between these two values of a ‘‘calorie”? I 
am aware that formerly the name ‘‘therm” was some- 
times applied to the smaller value ; but this term seems to 
sone oe out of use, at all events on this side of the 

annel. 


London, November 15, 1898. 


I am, yours truly, 
METRIC. 








WATER SOFTENING. 
To THE EprTor or ENGINEERING. 

Str,—I thought that Mr. Archbutt would either have 
answered my inquiry or admitted he had made a mistake ; 
and, therefore, did not refer in my last letter to certain 
points that have a very po range bearing, If these are 
not explained, but the subject dropped in the abrupt 
manner in which Mr. Archbutt has left it, the impression 
on the public mind will be “‘ confusion worse confounded.” 

Ihave pointed out that with the continuous system 
there are about 20 operations for a day’s work; and they 
are light because everything is done by motive power. 

Analyses have been repeatedly made by eminent analy- 
tical chemists, which prove that the carbonates are uni- 
formly removed with certainty to the extent of 95 or 96 
per cent. ; or only from 1 to .5 grain per gallon is left. 

ith regard to the practical results, it has been re- 
peatedly proved that steam boilers supplied with such 
water form no incrustation, and will run without cleaning 
as many. years as the plant receives reasonable care 
and attention. And, further, that directly the plant is 
neglected, incrustation appears. f 
fr. Archbutt’s comment on the last statement is that I 
am “‘simply writing at random, because unless the boiler 
were blown out from time to time, or occasionally emptied 
and refilled, not only must the sulphate of lime be de- 





posited, but even the common salt and all other soluble 
matter, and the boiler would in time silt up.” I took 
it for granted that Mr. Archbutt was aware that all 
boilers are emptied every few months for inspection, 
a totally different thing to cleaning; and I will show 
further on that he cannot realise what perfection of 
softening is, or the valuable results that follow, when it is 
obtained. 

Here is a practical illustration of the result of accurate 
softening ; I only refer to it because it happens to be 
one of the latest : 

Some years ago plant was supplied to a large establish- 
ment to prevent incrustation in steam boilers, and was 
entirely successful. These were of 400 horse-power, work- 
ing at about 60 lb. pressure. After a time complaints 
arose that the softening did not prevent incrustation. I 
replied that it proved that the plant was neglected, and 
declined to admit a doubt about it. I found that this 
was so. The engineer in charge thought as it required so 
little attention, it could do with less, and this meant 
practically none at all. The plant was put right and 
properly attended to: Last year the boilers were re- 
moved, and replaced by others aggregating 1000 horse 

wer, and working at 100 lb. pressure. They have just 
been examined after working 12 months, by the boiler 
inspector. He has reported: ‘They are a3 clean as a 
new pin, and a credit to water softening.” The hardness 
of the water is nearly two-thirds carbonate and just over 
one-third sulphate. Ican quote far more severe tests than 
this, to prove that accurate softening always prevents 
incrustation ; and the presence of incrustation is indisput- 
able evidence of imperfect softening. 

There are no patents to prevent any one carrying out 
the continuous system; but it is a serious mistake to 
suppose that perfection can be attained without experi- 
ence and study. But it is a mistake that is invariably 
made, and this is why its sterling merits are practically 
unknown. Personally, I feel the deepest interest in its 

eneral adoption, and am always glad to give any in- 

ormation in my power. 

But Mr. Archbutt says that the ‘‘ Archbutt-Deeley 
process is preferable.” He complains of my statement 
that there are 360 operations for the attendant during a 
day’s operation of 12 hours, yet he does not deny it. I 
have, therefore, again carefully examined his description 
and illustrations, and I find that according to these, 
instead of 360 there are 432, every one of which must be 
effected by hand; and of these over 100 are so heavy, 
when dealing with a town supply, that they are quite 
enough to make a good day’s work for a man. 

No analyses are given by any eminent analytical 
chemist ; the letter from Sir E. Frankland, saying that he 
had received a sample ef water and analysed it, cannot 
be admitted as of any practical bearing. Mr. Archbutt 
did not hesitate to contradict me even when Dr. P. 
Frankland had personally visited Wellingborough, and 
tested the plant in actual operation, and supported b 
many years’ successful working. All I have to remar 
is that I freely admit it may be possible to obtain a 
sample that is correct, but between this and proof of 
uniformly accurate softening there is a vast difference; 
and even Mr. Archbutt himself has not bridged this gap. 
On the contrary, he gives two analyses showing 4.4 and 
2.5 grains per gallon of the carbonates left in the 
softened water ; or, instead of 95 per cent. being removed, 
as with the continuous, only 65 per cent. and 75 per cent. 
are respectively removed. Mr. Archbutt stated, before 
the Society of Chemical Industry, that his system was 
unsuccessful until the fumes from a coke fire were added 
tothe water; yet the analysis he gives of the water shows 
that accurate softening would have been entirely success- 
ful. It is a most serious thing that a public water supply, 
viz., Swadlincote and Ashby, should be treated in this 
imperfect manner. There is no excuse forit. He has 
tacitly admitted that his argument that carbonate of 
magnesia chokes filter cloth, and therefore cannot be 
removed by filtration, is erroneous ; and his argument as 
to cost is equally fallacious. If, as he states, there are 
only one or two grains per gallon left in suspension in the 
Swadlincote water, they can be filtered out of the 45,000 
—- per hour for 12 hours per day, for 5/. a year; and 

do not think the coke can be obtained for this sum. 

hen Mr. Archbutt, in answering the discussion on 
his paper, said ‘‘he was unable to say how much longer 
a boiler might be run between successive cleanings if 
softened water was used,” I thought it must be an over- 
sight, and not a suspicion entered my mind that he could 
not answer such an important and: eminently practical 
question. I have now come to a very different conclu. 
sion. Ifhissystem kept boilers ‘as clean as a new pin” 
he could have said so instantly; but he did not, and 
neither has he answered the question in his letter in 
ENGINEERING for October 7. This silence, combined with 
his statement that Iam ‘ writing at random,” when I say 
that a boiler will run as many years as the softening plant 
receives reasonable care and attention, proves that he 
cannot realise such a state of things; and is a plain ad- 
mission that though incrustation may be reduced, it is not 
prevented by his system of softening. 

But I have shown that incrustation is indisputable 
evidence of imperfect softening ; and the latter is con- 
firmed by the analyses he has himself given. The public 
can now judge of the true value of his two statements, 
viz., ‘‘ Weighing lime... . is being done ng A day in 
dozens of msn with excellent results ;” and that with 
the process he has described ‘any chemical can be used 
with equal facility and without the slightest addition to, 
or sesdillestinn of, the plant.” As the best results Mr. 
Archbutt can quote are inaccurate by 25 to 35 per cent., 
comment is unnecessary. 

The fact is that Mr. Archbutt’s statements do not bear 
examination. The broad result of the discussion as re- 


ported in ENGINEERING for August 5, is: 1. That the 
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revention of incrustation is not advanced by Mr. Arch- 

utt’s paper ; and in reality it is rather confused. 2. That 

anything added to water to clear it, such as the fumes 
from a coke fire, alumina ferric, &c., and so avoi 
filtration, is attended with one injurious effect or 
another. f F 

His statement that his system is “preferable” to the 
continuous not only cannot be proved, but the latter 
excels it upon every point. t 

With the continuous system everything is done by 
motive power. Dr. P. Franklin, reporting on a plant 
softening the supply for a large town says, ‘‘ No one can 
fail to be imp with the automatic manner in which 
the work is performed, or the small amount of attention 
required.” Testing and the adjustment of proportions, 
if required, can be effected in a single minute with abso- 
lute certainty ; softening is certain ; and the prevention 
of incrustation follows with equal certainty. 

Witb the Archbutt-Deeley process not only is motive 
ower rejected, but the operations are increased twenty- 
old; and the actual physical labour involved is much 

greaterthan this. Testing for accuracy and adjustment 
of proportions, if er are almost impracticable ; and 
the attendant must be guided by the weight of lime, no 
matter whether it be good or bad. It is far the most 
complicated system ever heard of. According to Mr. 
Archbutt’s own figures, the accuracy of softening is from 
20 per cent. to 30 per cent. below that proved by inde- 
ndent chemists with the continuous system; and the 
ractical result, or the prevention of incrustation in steam 
fotiers, necessarily follows in the same proportion. 

It is surely a deplorable state of things that the most 
beautiful and valuable discovery ever made in connec- 
tion with water purification should be treated with such 
false confidence that everything written or said about it 
before scientific societies is seriously erroneous; the 
actual truth is overlooked or rejected, and the whole 
subject is being steadily pushed deeper and deeper in 
the bottomless pit of prejudice and confusion. 

All this has been brought about by an unfortunate, 
but practically universal, belief, that there is nothing to 
study in this subject ; and until this false confidence is 
abandoned, substantial progress is impossible. 

If I have appeared to write severely, it has been with 
a genuine desire to direct attention to the existing, and 
bring about an improved state of things; and obtain for 
softening the care and study it so richly deserves and 
which are extended to all other branches of science. 
Those who will take the necessary pains will be amply 
rewarded, and will find vastly more valuable and ad 
reaching results than are at present ‘‘ dreamt of in their 
philosophy.” 

I am, Sir, your obedient servant, 
Wa ter Gro. ATKINS. 

27, Agamemnon-road, London, N.W., Nov. 14, 1898. 





ARGENTINE CoAL.—Coal found in the Patagonian region 
of Argentina is reported to have been tested with satisfac- 
tory results. It is free from sulphur and noxious gases, 
and leaves but little ash. 





Water Suprty oF WorkInGToN.—A special meeting of 
the Workington Town Council was held on Thursday, the 
10thinst., for the purposeof considering what means should 
be taken to improve the present intermittent water supply 
of the borough. Two schemes were before the council— 
one to take 3,000,000 gallons per day, to cost 160,(00/., 
and the other to take 1,000,000 ons per day from 
Crummock Lake, the source of the present supply, at 
an estimated cost of between 60,000/. and 70,0002. It was 
unanimously decided to adopt the less costly scheme, to 
promote a Bill next session to obtain the necessary 
powers to carry out the work, and to purchase the under- 
taking of the Cockermouth and Workington Joint Water 
Committee. 





PrrsonaL.—Mr. Killingworth Hedges, M.Inst. C.E., 

as removed from 92, Victoria-street, to new offices 
(first floor), adjoining his electrical, testing, and experi- 
mental laboratory, 1, Emery Hill-street, Ashley- ens, 
Victoria - street, Westminster, S.W. — Mr. Tike 8. 
Raworth informs us that his address for professional 
1 is now 2, Queen Anne’s-gate, Westminster, 
.W., and that his telephone numbers are 678, West- 
minster, and 16, Streatham.—The Blackman Ventilating 
Company, Limited, 63, Fore-street, London, E,C., have 
opened new show rooms and offices at 1, Colonnade- 
rae, Birmingham.—Messrs. J. H. Sankey and Son, of 

anning Town, E., have, we are informed, purchased the 
business of Messrs. A. Gregory and Co., carried on by 
them at Plumstead, Woolwich Arsenal, Bexley Heath, 
and Erith. The latter firm, however, retain their brick 
works at Wickham-lane. 


Tue Tyne.—An adjourned special meeting of the 

yne Improvement Commissioners was held at New- 
castle-upon-Tyne on Friday, the 11th inst., Mr. J. C. 
Stevenson presiding, to consider a report from Sir 
J. Wolfe Barry and Messrs. Coode, Son, and 
Matthews on tenders received for the reconstruc- 
tion of the north pier. The first proposal was for re- 
building on the site of the present pier, with foundations 
to go down to the shale. Another was to build the pier 
in a — line with the land portion of the present 
structure, leaving the end of it standing until the new 
pier should be completed, when the old pier would be 
taken down again as far as low-water mark. Tenders 
Were considered, and the offers of Sir John Jackson, 

mited, Westminster, was accepted to rebuild as 


r 

the latter proposal at an estimated cost of 440, 501, 12s. Dd. 

— undertook to complete the work in 
8. 








ROYAL METEOROLOGICAL SOCIETY. 


THE opening meeting of the session was held on Wednes- 


d| day evening, the 16th inst., at the Institution of Civil 


Engineers, Great George-street, Westminster, Mr. F. C. 
Bayard, L.L.M., President, in the chair. 

A report on experiments upon the exposure of anemo- 
meters at different elevations, was presented by the Wind 
Force Committee. The experiments have been carried 
out by Mr. W. H. Dines and Captain Wilson-Barker, on 
board H.M.S. Worcester, off Greenhithe. Five pressure 
tube anemometers were employed, the first being at the 
mizzen royal masthead ; the second and third at the ends 
of the mizzen topsail yardarm, and the fourth and fifth 
on iron standards 15 ft. above the bulwarks. The results 
show that the ship itself affected the indications of the 
lower anemometers, while some low hills and trees, which 
are a quarter of a mile away from the ship to the south 
and south-west, also affected the wind velocity from 
those quarters. The committee are of opinion that 
the general facts deducible from these observations 

ring on the situation of instruments for testing 
wind force are: 1. That they must have a fairly 
clear exposure to be of much value, and would 
appear that for a mile at least all round there should be 
no hills, or anything higher than the position of the 
instruments. 2. That on a ship the results may be con- 
sidered fairly accurately determined by having the instru- 
ment 50 ft. above the hull, but that on land it will gene- 
rally be necessary to carry the instruments somewhat 
higher, to be determined entirely by the local conditions. 
3. That no other form of anemometer offers such advan- 
tages as the pressure tube, from the fact that it can be 
run 3 and secured easily at this height above a building, 
and that the pipes and stays can be slight, so as to offer 
no resistance to the wind or cause any deflecting current. 

Captain D. Wilson-Barker read a paper giving the 
results of some observations which he had made on board 
ship with several ‘hand anemometers, with the view of 
comparing the estimated wind force with that indicated 
by instruments. 

Mr. W. Marriott exhibited some lantern slides showing 
the damage caused by the tornado which burst over Cam- 
berwell about 9.30 p.m. on October 29. The damage was 
confined to an area of about half-a-mile in extent, and 
within that space chimney stacks were blown down, 
houses waoctel, test uprooted, and windows broken. 


9 





Tue Exxcrric Licut at Grimspy.—The public light- 
ing committee of the Grimsby Town Council has decided 
to recommend the council to adopt plans prepared for the 
lighting of the borough by electricity at an estimated cost 
of 40,0002. 





Exrxcrric Tramcar Contracts. — Tenders for the 
— of 45 motor cars for 51 passengers, 20 double-deck 
trail cars for 52 passengers, five open trail cars, and other 
vehicles for the new electric tramway service at Hull, 
have been accepted by the works committee of the Hull 
Town Council. The motor cars were ordered from the 
Westinghouse Company, of Westminster, which tendered 
at 5821. per car, while for the double-deck cars Messrs. 
Siemens Brothers, London, obtained a contract at 195/. 
and 2100. per car. 





Srtsy.—For the last few months the North-Eastern 
Railway Company has been carrying out several im- 
portant improvements at Selby in connection with the 
permanent way. These, when completed, will form the 
nucleus of a still greater work which is to be undertaken in 
the alteration of Selby Station. The work now com- 

leted is between Cliffe Junction and the hydraulic 

ridge at Selby. Several additional lines have been put 
down both on the York and Hull as well as the Market 
Weighton section, and three new signal-boxes have been 
erected between the points named. 





GOLD IN THE WITWATERSRANDT.—The production of 
gold in the Witwatersrandt district in October was 


. | 400,791 oz., ———— with 274,175 oz. in October, 1897, 


199,889 oz. in October, 1896, 192,182 0z. in October, 1895, 
173,378 oz. in October, 1894, and 136,682 oz. in October, 
1893. The production has thus nearly trebled during the 
last five years. The output for the first 10 months of this 


year was 3,482,788 oz., as compared with 2,426,837 oz. in | 8 


the corresponding period of 1897, 1,874,244 oz. in the 
corresponding riod of 1896, 1,893,689 oz. in the corre- 
sponding period of 1895, 1,666,751 oz. in the correspond- 
ing period of 1894, and 1,193,476 oz. in the corresponding 
period of 1893. .The output for the whole of 1893 was 
1,478,473 oz. ; for the whole of 1894, 2,024,159 oz.; for the 
whole of 1895, 2,277,635 oz.; for the whole of 1896, 
2,281,874 oz. ; and for the whole of 1897, 3,054,674 oz. It 
will be seen that the production for the first 10 months of 
this year exceeds that for the whole of 1897 by 
428,114 oz. Assuming that the production for No- 
vember and December amounts to 800,000 oz., the 
output for the whole of 1898 will be 4,282,788 oz. 
It will be observed that while the progress made 
in the yield of gold in the Witwatersrandt was 
relatively moderate in 1895 and 1896, it has been 
advancing in 1897 and 1898 by leaps and bounds. The 

roduction of January this year was 313,826 0z., that of 

ebruary, 297,975 0z.; that of March, 325,907 oz.; that 
of April, 335,125 oz.; that of May, 344,160 oz.; that of 
June, 344,670 oz.; that of July, 359,343 oz.; that of 
August, 376,911 0z.; that of September, 384,080 oz.; and 
that of October, 400,791 oz. An a of the ex- 
traordinary increase in the output is found in the openin 
up of new workings, and a more extended utilisation o 
all débris by the cyanide and slimes proces<es. 





TESTING LOCOMOTIVE MATERIALS. 


Mechanical Testing of Materials at the Locomotive Works 
of the Midland Railway, Derby.* 


By Mr. W. Gapssy Pret, of Derby, Chief of the 
Locomotive Testing Department. 
(Concluded from page 630.) 

Deeley Torsion Machine.—The machine used for making 
torsion tests is the invention of Mr. R. M. Deeley, and is 
shown in Figs. 20, 21, 22a, and 226, page 648. Fig. 20 is 
an end elevation, Fig. 21 a transverse section, and Hig. 22 
a side elevation. 

The test bar A has square ends, and is held in hollow 
centres BB’. The centre B is rotated by means of a 
worm wheel C through the links D, and the three-armed 
lever E, which is keyed on the centre B. This worm- 
wheel revolves in a bush secured to the bracket F and 
liner G. Clearance is left between the lever and the 

of the worm wheel, so that, as the bar lengthens 
under the strain, the socket which forms the hollow 
centre B, may slide longitudinally in the liner G and the 
bracket F'; and as there is a rotary motion of all the 
friction surfaces of the centre’ B, these surfaces slide 
a gag and the test bar has perfect freedom to 
lengthen. The machine is driven by a light rope from 
the shop shafting through a train of wheels, seen in 
to, 22, which may be thrown out of gue by the trigger 
and lever H. The centres are brought into ounisien ter 
inserting the test bar by means of a handle on the wheel 
J, Fig. 20, which is also used to work the machine and 
read off the stress and angle of rotation at the point of 
elastic limit. After this the speed of rotation is increased 
by throwing the train of gearing into action. The angle 
of rotation is read from an adjustable graduated disc P, 
Fig. 21, fixed on the centre B, while the finger is on the 
bracket F. The other end of the test bar is carried by 
the hollow centre B’, by means of which the twisting 
moment is measured. This centre is suspended by three 
thin steel plates K, Fig. 22, from the corners of a trian- 
gular frame, which is bolted to the bedplate in such a 
manner that the centre B’ may rotate through a very 
small angle, while rigidly held in every other direction. 
This forms an almost frictionless elastic support ; and as 
the angle through which it moves is pacts: oni 1 small, 
even with the maximum load on the bar, there is no pos- 
sibility of the steel plates being overstrained. The centre 
B’, which is adjusted concentrically with the centre B by 
the screwed ends and nuts of the flexible plates, forms 
the boss of a lever L, Fig. 22, the other waa of which is 
connected to a flexible rod N, Fig. 23, page 648, carried by 
a double helical spring H; this is contained in a pillar 
M, which is secured to the bedplate and surmounted by 
a gauge, on which is measured the extension of the spring, 
or the twisting moment on the lever L, Fig. 22, page 648, 
resulting from the strain put upon thetest bar A. The 
gauge is graduated to give the strain in tons at a leverage 
equal to the radius of the test bar, 0.399 in., which by a 
simple calculation may beconverted into pounds at a lever- 
age of 12in., or into any other terms desired. But for 
comparing a number of results, the readings from the 
gauge as here described are in a convenient form, 

The gouge motion, which is shown in Figs. 23 and 24, 
e 648, presents some novel features. Two pairs of small 
rollers A, seen also in the enlarged views. Figs. 25, 26, and 
27, page 648, are carried in a frame B, secured to the 
gauge casing. The bearings of one of them are extended, 
and on the projecting end D is placed the gauge finger ; 
and on the other end, which passes through the back of 
the gauge casing, is a milled head for adjusting the finger 
after the slack of the machine has been taken up and 
before the test is commenced. A pair of steel arms E is 


firmly clasped on the rollers by means of a spring, and 
any vertical movement of the arms causes the rollers to 
rotate, including the one carrying the gauge finger. The 


lower end E of one of these arms is connected to the 
flexible rod G, Fig. 23, which in turn is screwed into the 
end of the lever L, Fig. 22, e648. It follows, therefore, 
that every movement of the lever and peg ped ex- 
tension of the spring H, Figs. 23 and 24, will be trans- 
mitted to the gauge finger. In the event of the sudden 
fracture of the test bar the rollers slip on their faces, and 
so prevent any shock from coming upon the gauge 
motion. The gauge was graduated by fixing a balanced 
lever on the elastic centre, loading it to give the stresses 
required, and carefully marking out the results on the 
auge. 

Autographic Recording Apparatus.—An apparatus for 
taking autographic di: ms is attached to the pillar Q, 
Fig. 22, page 648, which is secured to the machine. The 
top of the pillar contains a small weight resting lightly on 
the lever L, and connected at the = to the parallel 
motion of a Crosby indicator. The depression of the 
lever, which is proportioned to the strain on the specimen, 
gives a vertical movement tothe pencil ; and the drum is 
rotated by a cord driven through the countershaft O by a 
grooved pulley fixed on the revolving centre B, Fig. 21. A 


specimen diagram taken from a test upon a 8 crank: 
axle torsion-bar is shown in Fig. 649, 
Details of Test Specimens.—Figs. 29 to 37, page 649, show 


the standard forms and sizes of test bars used. Fig. 29 
is the ordinary tensile test piece, which is adopted, where 
the section of metal will allow, for all classes of material 
except cast iron and very hard steel, such as _ or tool 
steel ; forthe latter the form shown in Fig. 30 is used, 
which has the endsscrewed with a special rounded thread, 
six totheinch. Fig. 31 represents the tensile test piece for 
cast iron. All the above bars are 0.798 in. in diameter, 
or 0.5 square inch area ; the centre dots, 2 in, apart, are 
marked on before testing, and the elongation may be 





* Paper read before the Institution of Mechanical 
Engineers. 
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TESTING MATERIALS AT THE MIDLAND RAILWAY LOCOMOTIVE WORKS. 


Fig. 22. 


+ 20 Deeley’s Torsion Testing Machine. Eliwalion 


End Elevation. Fig.21. Transverse Section. : 
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measured either between these.centres, or over the entire 
length of the bar ; in the latter case it is stated as a per- 
centage of the central portion 2 in. long, but there is then PS ete 
an error due to a certain amount of elongation having j 
taken place in the ends which is included in the measure- 

ment, making the peennee of elongation of the bar 
4 pon about one-fifth more than it really is. Fig. 32 is 
the compression bar, which, like the tensile, is 0.798 in. 

in diameter and 2 in. long. This is tested by applying 
a load of 25 tons, when the bar is taken out and the 

amount of compression measured ; ‘the load is calculated 

on the enlarged area at the ceutre of bar. The load is 

then increased to 50 tons, and the calculations are re- | 
peated. Such specimens as wili not stand the full load 

of 50 tons are tested to destruction. Fig. 33 is the torsion 

bar, 0.798 in. in diameter by 2in. centres. Fig. 34 is the 

standard bar for transverse tests; it is 1} in. square by 

6 in. centres, being 3.91 times, or nearly four times as 

strong asa bar lin. square by 12 in. centres, so that a | 
comparision between bars of these sizes can be readily 

made when necessary. Fig. 35 is the plate tensile bar, | 
lin. wide by 8 in. centres. The bending bar for plates 

is shown in Fig. 36, and is 2in. wide by 6 in. centres. 

Fig. 37 is the tensile test piece for boiler tubes, the elon- 

gation being measured on a length of 2 in. Pieces of | 
tubes 4 in. in length are also tested by drifting. 

Great care is taken in the preparation of the test bars ; 
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Fig 29. Ordinary. 

















Standard Fest Bars. 


Fig.30. Tyre or Tool Steel. 
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the turned specimens are finished strictly to gauge, and 
all scratches are eliminated by polishing with emery and 
oil. The square bending bars are slotted to gauge, 
finished by filing and polishing; and the plate-bending 
bars are slotted, finished with the file, poll all the tool 
marks taken out. The corners of all bending bars are 
left sharp. Plate tensile bars after shearing are milled 
ina Buckton machine, and the form of bar adopted in- 
sures 4 in. being cut on each side, so that the shearing 
does not effect the part tested; these bars are also 
finished with the file, and the tool marks taken out. 

Every crank axle, also every steel and copper boiler- 
plate, is tested ; besides which a large and varied selec- 
tion is made for testing purposes from all the important 
parts of the locomotive, such as tyres, straight axles, 
frame plates, connecting and coupling rods, boiler tubes, 
&c. Tyres are subjected whole to a deflection test in 
the hydraulic press. Straight axles are doubled up in 
the same machine, and cast-steel wheel centres are broken 
up under a falling weight to test the soundness of the 
castings. A complete test of any material includes four 
tensile tests (two each in different directions), four com- 
pression, one bending, and one torsion test; although 
ol most purposes tensile ard bending tests only are 
made, 


A ye of several flaws in steel crank and 
straight axles is given in Fig. 38. These flaws were dis- 
covered on examination, and the axles were broken up 
in an hydraulic press. Allof them showed fine crystalline 
fractures. The steel in each case is of excellent quality, 
and the mileage of the axles is as follows : 


A a0 Crank axle ... 329,863 miles. 
ds pct ties ist 265,269 ,, 
Ds as Seis eat an 521,769 ., 
B 3 Straight axle 558,779 ,, 
Cc ee ES 652,000 ,, 


C is an interesting example of what appears to be an 
internal flaw ; it was found in the wheel seat of a straight 
axle when the wheel was taken off, and the whole section 
is fractured, except a very small part round the keyway 
and other small piece on the outer edge, seen on the 
lower left-hand side in photograph. The central portion, 
about 63 in. in diameter, is evidently the original flaw, 
4s it has a crystalline appearance, and does not show any 
signs of having rubbed against its fellow half, except on 
the lines radiating from the centre, which stand up from 
the flat surface of the fracture and are rubbed bright to 
within ¥; in. of their base. The outer ring, about 1 in. 
wide, has worked bright, and appears to have started at 
the edge of the internal flaw fin made its way outwards, 
the lines of its progress being quite clear. 

In all cases where an axle or other part breaks very 
suddenly at a flaw, the ruptured surface is more or less 
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crystalline. This seems to have led many to regard a 
crystalline fracture as an indication of a defective or 
brittle material ; but, as a matter of fact, a test bar out of 
a fractured axle generally has the usual silky appearance. 
When a special form of tensile bar is used, having a 
groove turned round the centre with a sharp V-tool, and 
is broken suddenly, a sharp, clean fracture results, which 
is invariably crystalline. Best Yorkshire iron is also 
shown to be crystalline when broken in a similar way. 
It is only those steels that are wanting in ductility which 
show a crystalline fracture when broken in the ordinary 
way of testing. In the more ductile specimens the crystals 
are sheared in the process of drawing out under a tensile 
strain, and thus give the silky appearance which is charac- 
teristic of good steel, such as should be used for axles. 
It is thus seen that the crystalline appearance of the 
fractures shown in Fig. 38, page 649, does not necessarily 
denote a want of ductility in the material. 

Fig. 39, page 649, is a view of the testing-room, show- 
ing the testing machines, cases of specimens, and the 
three-throw pumps. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig - Iron Market.—Business was quiet on 
Thursday forenoon. About 12,000 tons of iron changed 
hands, and Scotch fell 1d., but Cleveland advanced 3d., 
at 493. 3d. per ton buyers, without any business being 
done. In the afternoon about 20,000 tons were dealt in, 
and Scotch and hematite iron fell 4d. per ton, while 
Cleveland was called at 493. 74d. per ton buyers. The 
settlement prices at the close were : Scotch iron, 49s. 74d.; 
Cleveland, 49s. 74d.; Cumberland and Middlesbrough 
hematite iron, 56s. 6d. and 54s. 9d. per ton respec- 
tively. A good business was done on Friday fore- 
noon, and the tone was firm. About 25,000 tons— 
largely hematite iron—changed hands. Scotch was 
unaltered in price, but hematite iron rose 2d. per ton. 
Cleveland was bid for at 49s. 104d., or 34d. over the price 
of Scotch iron. In the afternoon about 10,000 tons were 
dealt in. Scotch fell 14d., and hematite iron 1d., per 
ton. Cleveland was other 3d. per ton higher, and the 
settlement prices were 49s. 6d., 50s. 14d., 56s. 74d., and 
54s. 9d. per ton. A small business was done on Monda 
forenoon, about 10,000 tons being dealt in. Scotch fell 
2d., and hematite iron 1d., per ton. There were buyers 
of Cleveland at 49s. per ton, but nosellers. In the after- 
noon about other 10,000 tons changed hands, and prices 
were firmer. Scotch and hematiteiron both recovered 4d. 
per ton. There were buyers of Cleveland at 50s. 44d., but 
no sellers, and the settlement prices were 493. 44d., 
503. 44d., 56s. 6d., and 54s. 9d. per ton. An extremely 
small business was done on Tuesday forenoon, only some 
6000 or 7000 tons of iron being dealt in. Scotch was un- 
changed in price, but hematite iron gained 4d. per ton. 
There were buyers of Cleveland iron at 50s. 6d. cash, 
but there were still no sellers, Cleveland was thus 
1s. 2d. per ton above the price of Scotch. Business was 
practically at a standstill in the afternoon, only 1500 tons 
changing hands, of which 1000 tons were Scotch, and 500 
tons were hematite iron. Prices were without further 
alteration. The settlement prices were 49s. 4}d., 50s. 6d., 
56s. 74d., and 54s. 74d. per ton. Some 10,000 tons of 
iron were dealt in this forenoon. Prices were firm. 
Hematite iron was scarce, and rose in price 5d. per ton. 
In the afternoon, some 10,000 or 12,000 tons changed 
hands, and another 4d. was made by hematite iron. The 
settlement prices were 49s. 44d., 50s. 9d., 57s. 44d., and 
54s. 9d. r ton. The following are the prices of 
No. 1 makers’ iron: Clyde, 55s. 6d. per ton; Calder 
and Gartsherrie, 56s. Summerlee, 56s. 6d.; Coltness, 
58s. —the foregoing all shipped at Glasgow; Glen- 
garnuck (shipped at Ardrossan), 54s.; Shotts (shipped 
at Leith), 56s. 6d.; Carron (shipped at Grangemouth), 
56s. per ton. For crude iron there is a ‘‘corner” 
on just now, and in consequence that branch of 
the trade is in an irregular state. The fluctuations in 
the market have been influenced mainly by this specula- 
tivemovement. There has been rather more speculation 
from the outside during the past week, based on the more 
yacific attitude of politics, but very little fresh business has 
cous reported with consumers, although deliveries inst 
current contracts continue on a very large scale. There 
are now 81 blast-furnaces in actual operation, as compared 
with 79 at the same time last year. Six are making basic 
iron, 32 are making ordinary iron, and 43 are working on 
hematite iron ore. There is a very brisk demand for 
Scotch hematite iren, which is quoted at 58s. 6d. per 
ton for delivery at the steel works. The shipments of 
pig iron from all Scotch ports last week amounted to 
4659 tons, as compared with 3218 tons in the correspond- 
ing week of last year. They included 567 tons for India, 
370 tons for Australia, 249 tons for France, 121 tons for 
Germany, 287 tons for Holland, 360 tons for Spain and 
Portugal, smaller quantities fo.: other countries, and 2606 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 322,363 tons 
yesterday afternoon, against 322.400 tons yesterday week, 
thus showing for the past week an increase amounting to 
337 tons. 

Finished Iron and Steel.—There is a great activity in 
the manufacturing branches of the Scotch iron and steel 
trades. Referring to the troublous appearance of things 
in the local steel works, spoken of last week, it may be 
mentioned that a general advance of wages has now taken 
place in the various steel works in the West of Scotland, 
to all men employed on tonnage rates. The millmen and 
furnacemen get 5 per cent. of advance ; all the works are 
well booked forward with orders. 


Sulphate of Ammonia.—This commodity continues to 
be very strong, business having been done for 10/. 5s. 


per ton, Glasgow for December delivery, and Leith at 
10. 2s. 6d. per ton. Shipments are not nearly so volu- 
minous as they were last year. 


Glasgow Copper Market. —Several lots of copper changed 
hands last Thursday forenoon, and prices e off 7s. 6d. 
per ton, in sympathy with the previous night’s quotations 
in London. ere was nothing done in the afternoon, 
but prices recovered 2s. 6d. per ton. Fifty tons were 
dealt in on Friday forenoon, and prices again advanced 
to the highest points touched this year. In the afternoon 
100 tons changed hands, and the price rose other 1s. 3d. 
per ton. t Monday’s forenoon business was nil, and 
the quotations were unchanged. In the afternoon 25 
tons were sold, and prices declined 7s. 6d. per ton, in 
sympathy with London quotations. On Tuesday fore- 
noon' 100 tons were disposed of, and prices gave way 
3s. 9d. per ton. Twenty-five tons changed hands in the 
afternoon, and prices fell other 7s. 6d. per ton. One 
hundred tons were bought both forenoon and afternoon 
to-day, and the prices made 12s. 6d. per ton. 


An Old Watt Engine.—There has been purchased for 
the Dundee Free Library and Museum a rare example of 
the handiwork of James Watt in the shape of an engine 
which was erected at Douglasfield Bleach Works. The 

ift was communicated to the Committee in a letter from 

ouncillor Longair, who stated that he asked in the name 
of the subscribers that the Committee accept it, so that 
in all time coming it would be freely accessible to the 
public as a relic of what Watt had contributed to their 
commercial greatness, and, at the same time, constitute 
an object-lesson and give continued inspiration to their 
young mechanics and inventors. The engine has n 
ourchased for 400/., of which 2007. has been contributed 

y a syndicate of Forfarshire and Fifeshire bleachers, 
1001. by Mr. David L. Carmichael, 25. each by Lord 
Provost M‘Grady, Mr. George Carmichael, Mr. David 
M‘Intyre, and Mr. Longair. 
Co. are to take down, remove, and re-erect the engine. 

New Shipbuilding Orders.—Messrs. D. J. Dunlop and 
Co., Port-Glasgow, have contracted to build a new 
steamer of 1200 tons for the German Maintenance Com- 
pany. The vessel, which will have engines of 1000 horse- 

wer, is to be used for cable-laying.—It is reported that 

essrs. Carmichael, M‘Lean, and Co., Greenock, have 
now contracted to build two 5000-ton steamers, 370 ft. keel, 
for foreign owners.—The Clyde Trust have just placed 
an order for an elevating ferry steamer with Messrs. 
Fleming and Ferguson, Limited, Paisley, whose tender 
was the lowest. Messrs. William Simons and Co., who 
built the Finnieston, were next.—Messrs. Kincaird and 
Co., of the Clyde Foundry, Greenock, have a dozen sets 
of engines in hand, of which eight, of large horse-power, 
are for steamers which are under construction by Messrs. 
Russell and Co., Port Glasgow. 

Re-opening of a Port-Glasgow Shipyard.—A further 
indication of the briskness of trade in the Port-Glasgow 
district is the announcement just made to the effect that 
Messrs. William Hamilton and Co. intend very shortly 
to re-open their Newark shipbuilding yard. This yard 
has remained closed for several years, owing to Messrs. 
Hamilton having acquired the Glen yard, aud now they 
find that they have so much work to do that they must 
also take in the Newark yard. 


The Local Tube Trade.—The threatened competition in 
the tube trade promises to come into play at an earlier 
date than was expected. The Clydeside Tube Company, 
Limited, have issued a circular, in which they state 
that they hope to be in a position to execute orders 
towards the end of February next. The directors also 
intimate that they do not intend to join any association 
having for its object the undue raising of prices against 
home consumers. 

The New Clyde Trust Dock.—The Clyde Trust have 
acquired a valuable site for dock pu on the land 
between Yoker Shipyard and the yard of the Clydebank 
oe and Shipbuilding Company. This land 
includes Yoker pane pot 4 recently occupied by Messrs. 
a Shanks, and Ball, extending to about 25 acres, 
and the land immediately to the west, belonging to Mr. 
Claud H. Hamilton, of Barns, extending to about 38 
acres. The total _— is 68,000/., the 38 acres being got at 
1000/. per acre. The trustees will forthwith give the neces- 
ary Femernenirey notices for the construction of the dock 
at Yoker, and the one on the south side of the Clyde at 
Shieldhall. The former will have connection both with 
the Caledonian and the North British Railway systems. 


Prepaet New Bridge over the Clyde.—Negotiations 
have for some time been going on with reference to a pro- 
to build a new oe over the Clyde, near 
arbarus, about a mile and a half from Wishaw. At 
— there is no such bridge between the one on the 
familton and Motherwell Road and Garrion Bridge, a 
distance of five miles. The Middle Ward District Com- 
mittee of the County Council have instructed Messrs. 
Crouch and Hogg to prepare plans for such a bridge. 
Scientific Societies.—During the past week meetings 
have been held of the Glasgow University Engineering 
Society, the Physical Society, and the Royal Society of 
Arts, Edinburgh. The opening address was Sdivend by 
the president of the last-named society, Mr. Andrew 
Beatson Bell, F.R.S.E., who devoted his remarks chiefly 
to the progress of illumination—gas and electricity. 





Tue Later Mr. Rosert Sinctarr: Erratum.—In our 
memoir of the late Mr. Robert Sinclair, which appeared on 
page 623 of our last issue, it was stated that Mr. Sinclair 
succeeded Mr. Braithwaite as chief engineer of the 
Eastern Counties Railway; it should, of course, have said 





that he succeeded Mr. Pe'er Bruff. 


Messrs. Carmichael and h 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Trade.—The return of the coal sent to 
Hull during the t month has just been issued, and 
shows that, on the whole, the satisfactory condition of 
the export trade has been maintained. It was feared 
that the resumption in South Wales would have been 
followed by a decline in the Yorkshire export trade, and 
that, with the close of the Baltic season, figures would have 
come down to those of last year. This, however, has not 
proved to bethe case. The ratio of increase has been well 
maintained, and if some countries, which ordinarily draw 
their supplies from South Wales, have ceased taking coal 
from Hull during the past month, others who had to wait 
for supplies during the strike, are now taking increased 
vs The total quantity forwarded to Hull during 
the month was 350,432 tons of coal, as compared with 
244,384 tons sent in October, 1897, an increase on the 
corresponding period of last year of 106,048 tons, or 43.3 
percent. There has beea forwarded in the 10 expired 
months of the year a total of 2,864,816 tons, which 
compared with 2,205,600 tons sent in the 10 months 
ending October, 1897, shows an increase of 659,216 
tons, or 29.8 per cent. of the whole season. The 
coastwise exports last month were 24,891 tons, as com- 
pared with 19,285 tons in October, 1897, an increase of 28 
per cent. The 10 months’ coastwise trade amounted to 
270,689 tons, compared with 173,866 tons in the corre- 
sponding period of 1897. The exports to foreign countries 
last month showed an increase of 38.6 per cent. over the 
tonnage exported in October, 1897—170,136 tons, com- 
pared with 122,688 ; while the 10 months’ exports show 
an even more satisfactory figure, having amounted to 
1,414,818 tons, compared with 980,710 sent in the corre- 
sponding period of 1897, an increase of 55.6 per cent. 


Sheffield Engineers’ Dispute.—A satisfactory settlement 

as m arrived at in the dispute which has existed 
between the Sheffield members of the Amalgamated 
Society of Engineers and their masters on the question of 
increased wages and reduced working hours. Both sides 
have accepted the recommendation of the conference of 
employers and men in London on the 10th inst. It was 
on September 25 that the men asked for an increase of 
wages from 36s. to 38s. per week, and a reduction of 
hours from 54 to 53. A month later, after extended 
negotiations, the Sheffield and District Engineer- 
ing Employers’ Association offered an advance of 
ls. per week, provided the hours’ question was aban- 
doned. The men, however, decline! to agree to these 
terms, and the matter was referred to a joint meeting of 
the representatives of the Executive Council of the 
Amalgamated Society of Engineers and the representa- 
tives of the Executive Board of the Engineering Em- 
ployers’ Federation. The result of this conference was 
the following recommendation, which was agreed to by 
both parties. In settlement of the application of Sep- 
tember 26, 1898, on the part of the Re therein repre- 
sented, for an advance of wages and for a reduction of 
working hours, the Sheffield employers should give, and 
the workmen concerned should accept, a general advance 
of 2s. per week, to commence with the first pay-day after 
acceptance, and the application for a reduction of work- 
ing hours should be withdrawn. This recommendation 
was placed before the Sheffield men on Tuesday night, 
and agreed to, thus terminating the difficulty. 


The New Compensation Act.—An important case under 
the New Compensation Act was heard in Chesterfield 
last week when a lad, 15 years of age, named John 
Arthur Lowe, applied to the County Court for compensa- 
tion for the loss of two fingers, which he sustained while 
at work as a potter’s assistant at the London Potteries 
belonging to Mr. J. Pearson, ex-Mayor of Chesterfield. 
Plaintiff and a woman appear to have been at work at a 
machine which was new to them. While the latter was 
away the lad was —— to clean the clay from the 
drums beneath the bench, when his hand caught in the 
machine and was badly crushed, one ——. having to be 
amputated, and another being permanently injured. His 
wages were 6s. per week. The defendant said that 
express instructions had been given not to interfere with 
the machinery, and the plaintiff had no right to be where 
he was when he got hurt. He must have crept on his 
hands and knees under one belt and over another travel- 
ling very rapidly. His Honour, in summing up, pointed 
out that the Act did not prevent workmen recovering 
compensation even though negligent, providing they re- 
ceived injury in the course of their employment. It 
meant, he considered, that in that case where a lad was 
doing something—carelessly, no doubt—which he reason- 
ably believed was forwarding his work, he was entitled to 
recover. Plaintiff was weg of disobeying the factory 
rules, yet he (the learned Ju i his injuries 
were received while following his employment. He 
came to the conclusion that 2s. per week for life would be 
fair compensation and made that order. Leave to appeal 
was granted. 

Tron and Steel.—The most encouraging reports are still 
being furnished of the conditior. of the iron trade. There 
is an excellent demand for all descriptions, both pig and 
ards. On some 
brands there has been a further advance this week of 1s. 
per ton. Most local makers are well booked up to the 
end of the year. The steel firms are very busy, with im- 
proving prices. Although there has been no formal ad- 
vance on Bessemer steel, which is still quoted at 6/. to 
6l. 10s., makers are pressing for more money wherever pos- 
sible. The consumption of Siemens steel is on the ne ge 
very large quantities now being used in many of io 
Sheffield trades. Unlike Bessemer steel it is possible 
to vary very considerably the temper of this steel. The 





vary from 6/. 103, up to 107, and even 120. per ton. 
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more expensive is made from Swedish iron and is — 
stuff. Manufacturers of railway material are we 

employed, and quotations are steadily advancing. This 
has become a necessity owing to the increasing cost of ma- 
terial, hematite iron having gone up something like 7s. 6d. 

r ton on the year. There is an improvement in the 
ighter industries of the city, but there is little or no rush 
of work. There has been less business done with America 
this year than ever was known, and prospects are dis- 
couraging. Orders should be coming in now for se 
in the early spring, but very few have been received. 
The cutlery trade with the States has been nearly killed 
by the high tariff now prevailing. The file trade keeps 
up well, some houses having to make overtime to meet 
the pressure of orders. 


South Yorkshire Coal Trade.—Throughout the whole 
district a strong demand continues to exist for all classes 
of manufacturing fuel, and the house-coal trade is also 
steadily improving. One of the leading features of the 
situation is the increasing call for nuts, which is to a 
great extent caused by the fact that many of the large 
gas companies throughout the country are using nuts in 
the place of larger coal. Engine fuel is in good request. 
The pits generally are working full time, and the whole 
of the output is moving freely. Coke continues in strong 
demand, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, and the market was 
somewhat excited owing to the “bulls” continuing to 
force up the price of Cleveland warrants. The 
amount of business done, however, was not large. 
Consumers of pig iron were not disposed to pay 
enhanced rates, and, in fact, it became known that 
customers of this district had placed orders elsewhere, 
where speculation had not disorganised genuine trade. 
Genuine buyers were few, but there were plenty of pur- 
chasers willing to take up makers’ iron to convert the 
same into warrants, and the consequence is that the 
warrant stores are increasing considerably. 
were not so averse to —s for storing as they were 
a little while ago, they having been tempted by 
the higher prices offered on that condition than for 
f.o.b. delivery. No. 3 g.m.b. Cleveland pig varied 
from 47s. 6d. to 49s. 6d., according to conditions of sale, 
and No. 1 was about the same price as No. 3. For de- 
livery over periods next year, 45s. would have been 
accepted for No. 3, but little disposition to buy forward 
was shown. Foundry 4 was 44s. 6d.; and grey forge 
43s. Middlesbrough warrants were strong at 50s. 6d. cash 
buyers. A sound good business was reported in east 
coast hematite pig iron, which up to the present has 
escaped the unfortunate disorganising influence of specula- 
tion. For early delivery of Nos. 1, 2, and 3, from 55s. to 
56s. was quoted, and in some cases more was asked. 
Middlesbrough hematite warrants were nominally 
54s, 9d. cash buyers, there being nothing doing in them. 
Rubio ore was 15s. for prompt delivery here, but less 
would be accepted forward. To-day the only alteration 
in the market was in Middlesbrough warrants, which 
were still on the rise, and advanced to 50s. 9d. cash buyers 
—the highest price reached for a very considerable time. 


Manufactured Iron and Steel.—An excellent demand 
continues for all —— of finished iron and steel, 
and additional shipbuilding orders on the north-east 
coast will involve more requirements. As it is, most 
producers are unable to accept further orders for execu- 
tion before the spring of next year. Prices all round 
have a strong upward tendency. Common iron bars are 
61. to 61. 2s, 6d. ; best bars, 6/. 10s. to 62. 12s. 6d. ; iron 
ship-plates, 62. 7s. 6d. ; iron ship-angles, 6/. 2s. 6d. ; steel 
shi — 62. 12s. 6d. ; and steel ship-angles, 6/. 7s. 6d. 
—all less the customary discount. 


_ Coal and Coke.—Fuel is fairly steady. Bunker coal is 
in pretty good demand at from 8s. to 8s. 6d. for unscreened 
qualities, but the supply is very plentiful. There is no 
alteration in household or manufacturing coal. Coal is 
very strong and in full demand for home consumption. 
Average blast-furnace [qualities are put at 15s. 3d. deli- 
vered here, but 16s. 8d. has been paid for best kinds, and 
prices seem likely to further advance. 





NOTES FROM THE SOUTH-WEST. 

Barry Graving Dock.—The report of the directors of 
the Barry Graving Dock and Engineering Company, 
Limited, for the 12 months ending September 30, 1898, 
states that, after providing 2600/. for payment of in- 
terest on debentures, there remains (including a balance 
of 56897. 63. 1d. brought forward) a net profit of 
10,986/. 12s. 6d. Out of this sum an interim dividend, 
amounting to 5104/. 17s. 7d., was paid in May last, 
leaving a balance of 5881/. 14s. 11d. at present available. 
The directors, after providing for the preference divi- 
dend, recommend a dividend at the rate of 10 per cent. 
per annum upon the ordinary shares. This will absorb 
55437, 13s. 4d., and leave 338/. 1s. 7d. to be carried for- 
ward to the next account. The reserve funds amount to 
31,4517, Os. 5d. It is expected that the walling of the 
company’s new graving dock will be completed this 
year. The inner berth of the original dock has been 
lengthened 50 ft., and important additions of the most 
modern type have been made to the machinery. The 
reserve funds have been temporarily made use of for the 


new works, but now that the company is again in full 

work, the balance of the new capital is being called up, 

required the usual working capital may be replaced as 
quired, 





Producers | Th 





Level Crossings.—The Llanelly Borough Council was 
engaged on Friday in considering certain pro for 
the mitigation of a nuisance caused by the Great Western 

ilway crossings on the east and west side of the 
station. An expenditure of 20,0007. would be involved, 
and Mr. Wilkinson, general manager of the railway, 
wrote stating that the company was prepared to con- 
tribute towards the cost, although there was no legal 
liability upon it todo so. It was held that the company 
was responsible, and the council decided not to contribute 
towards any scheme as proposed. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports during October 
were as follow: Cardiff, foreign, 1,023,066 tons; coast- 
wise, 190,591 tons; Newport, foreign, 192,626 tons; 
coastwise, 78,529 tons; Swansea, foreign, 132,670 tons: 
coastwise, 57,005 tons; Llanelly, foreign, 14,393 tons ; 
coastwise, 3421 tons. The aggregate shipments for the 
month were, accordingly: Foreign, 1,362,745 tons; 
coastwise, 329,546 tons. The shipments of iron and 
steel from the four ports in October were: Cardiff, 
122 tons; Newport, 5439 tons; Swansea, 987 tons; and 
Llanelly, nil ; total, 6548 tons. The shipments of coke 
were: Cardiff, 5028 tons; Newport, 1180 tons; Swansea, 
781 tons; Llanelly, nil; total, 6989 tons. The ship- 
ments of patent fuel were: Cardiff, 22,282 tons; New- 
—_ 3348 tons; Swansea, 35,825 tons; total, 61,455 tons. 

he aggregate shipments of coal from the four principal 
Welsh ports during the first ten months of this year 
amounted as follow: Cardiff, 8,643,775 tons; Newport, 
1,713,871 tons; Swansea, 189,270 tons; and Llanelly, 
214,355 tons; total, 12,098,271 tons. The aggregate 
shipments of iron and steel from the four ports were: 
Cardiff, 25,396 tons; Newport, 25,619 tons; Swansea, 


6327 tons; and Llanelly, nid; total, 57,342 tons. The|h 


aggregate shipments of coke were: Cardiff, 37,590 tons ; 
Newport, 5334 tons ; Swansea, 12,930 tons ; and Llanelly, 
nil; total, 55,854 tons. The aggregate shipments of 
patent fuel were: Cardiff, 184,276 tons; Newport, 48,637 
tons; Swansea, 323,843 tons; and Llanelly, ni; total, 
556,756 tons. 

Cardif..—The demand for steam coal has been fairly 
active, and prices have been generally well maintained. 
e best descriptions have made 12s. 6d. to 13s. 6d. per 
ton, while secondary qualities have brought 11s. to 12s. 
per ton. Household coal has also been in good demand 
at previous rates ; No. 3 Rhondda large has made 12s. 6d. 
to 18s. 6d. per ton. Foundry coke has brought 18s. 6d. to 
19s. per ton, and furnace ditto, 16s. to 17s. per ton. As 
regardsiron ore, the best rubio has been quoted at 13s. 9d. 
to 14s. per ton. 








MISCELLANEA. 
THE Municipal Council of Shanghai invite tenders for 
a concession for a period of 30 years for the exclusive 
right of establishing and working a telephone system in 
Shanghai. Plans may be seen and particulars obtained on 
application to Messrs. John Pook and Co., 8, Jeffrey’s- 
square, St. Mary Axe, London, E.C. 


The traffic receipts for the week ending November 6, 
on 33 of the principal lines of the United Kingdom, 


amounted to 1,685,2697., which was earned on 19,2534 | They 


miles. For the corresponding week of 1897 the receipts 
of the same lines amounted to 1,607,220/., with 19,0344 
miles open. There was thus an increase of 78,0492. in 
the receipts, and an increase of 219 in the mileage. 


The tunnels of the Central London Railway are now 
open from end to end, and one can make one’s way 
through from Shepherd’s-bush to the Mansion House 
underground. The permanent way will soon be laid, 
and the stations are already being tiled. . The great 
electrical installation at Shepherd’s-bush is rapidly 
approaching completion. 


The extension of the Soudan railway to Khartoum, a 
distance of 180 miles, has been definitely decided upon, 
and the orders for the necessary bridges (between 50 and 
60 in number) are being placed with British firms. ‘The 
principal one will be that spanning the Atbara, near its 
—e with the Nile, and this will be over 1200 ft. in 
ength. 


At Tuesday’s sitting of the Royal Commission on the 
London Water Supply, Mr. W. B. Bryan, chief engi- 
neer to the East London Water Company, gave evidence, 
stating that the company’s supply of water from its own 
sources was in September last less by 17,343,000 gallons 
per day, and in October less by 18,640,000 gallons, than in 
the corresponding months of 1897. 


With reference to the many incorrect statements which 
have appeared in the press with — to the inability of 
R. D. Wood and Co., of Philadelphia, to fulfil their con- 
tract with the Glasgow Corporation for water mains, we 
have it on the best authority that the first delivery of 
about 75 tons is due in Glasgow on the 19th inst., and the 
contract will be completed by the American firm in due 
course, 


The opening meeting of the new session of the Self- 
Propelled Traffic Association (Liverpool and district 
centre) will be held at 8 p.m. on Wednesday, November 23 
next, in the Arts Theatre, University College, Liverpool, 
when the judge’s report on the trials of motor vehicles for 
heavy traffic will be presented. Previous to this, at 
7.30 p.m., the President of the centre, Lord Derby, will 
receive members and visitors in the college library. 


The trade and navigation returns for October show 
exports amounting to 19,863,019/., an increase of 579, 967/., 
or 3.0 per cent., on the corresponding month of 1897, 
the imposts amounting to 38,601,673/., a decrease of 
443,090/., or 1.1. per cent. The value of the iron and steel 
exports was 1,837,328/., against 2,161,693/., an increase of 


15.0 per cent. ; and of coal and coke exports, 1,699,394/,, 
against 1,460,852/., an increase of 16.3 percent. Imports 
for 10 months ended October 31 amounted to 383,311, 2 
an increase of 14,629,754/., or 3.9 per cent. ; exports to 
192,592,1777., a decrease of 2,682,051/., or 1.3 per cent., 
and re-exports to 50,553,983/., a decrease of 61,690/., or 
0.1 per cent. 

Alderman John Hopkinson, the members of his family, 
and near relatives, have offered to the Owens College, in 
memory of the late Dr. John Hopkinson, a gift of 16000. 
to cover the expense of building the dynamo-house con- 
nected with the new physical y Read eg It is hoped 
that by additional contributions from friends who desire 
to see a suitable memorial to Dr. John Hopkinson in 
Owens College, where he was a student for three years, 
it may be possible to complete and equip the annexe con- 
taining, in addition to the dynamo-hones, a number of 
rooms devoted to electrotechnics, and that the whole may 
be known as the ‘‘ Dr. John Hopkinson Electrotechnical 
Laboratory.” 

An international conference was held at Dover last 
week for the purpose of considering what steps can be 
adopted immediately to obviate the serious inconvenience 
caused in the outer harbour of Dover during certain 
high winds, which render it dangerous for the mail 
boats to use the Admiralty Pier. The authorites repre- 
sented included the English railways running to Dover, 
the Northern of France Railway Company, the Belgian 
Government, the Dover Harbour Board, and the en- 
gineers (Messrs. e, Son, and Matthews). As a result 
of the conference it is understood that the lengthening 
of the Admiralty Pier, which forms a part of the 
national harbour scheme, will be pushed on with the 
utmost possible speed. The trouble it was pointed out, 
as been caused by the alterations required by the 
Admiralty in the original plans, which provided for 
the lengthening of the Admiralty Pier. As soon as the 
Admiralty Pier has been extended far enough to over- 
lap the new East Pier, and thus intercept the tidal 
currents, there will be absolute calm water in Dover 
Harbour during the heaviest westerly gales. 


On July 26 last, on the recommendation of the Main 
Drainage Committee, the London County Council ac- 
cepted the tender of Messrs. John Penn and Sons, 
Limited, amounting to 16,900/. for converting four beam 
engines at the Crossness sewage outfall into triple-expan- 
sion engines. In a letter which accompanied their tender, 
Messrs. Penn and Sons stated that they could not carry 
out the work under the conditions agreed to between the 
federated engineering employers and the joint committee 
of affiliated trade unions at the conclusion of the late 
engineering dispute, but that they did not anticipate 
there would be any great difficulty on that account. 
Subsequently, however, Messrs. Penn and Sons informed 
the Council’s solicitor that they were unable to accept the 
conditions contained in the form of contract, and upon 
being asked to state in detail to what conditions they 
objected, and what alterations they desired to have made, 
they replied be ios they could not then undertake the 
work, The Main Drainage Committee reported that in 
these circumstances they could see no other course open 
but to accept one of the other tenders received on June 28. 

ey passed over the next lowest tender as being one 
they could not ask the Council to accept, and recom- 
mended the acceptance of the next tender, that of Mr. 
B. Goodfellow, amounting to 20,864/., as they were 
informed that this tenderer was capable of carrying out 
the work satisfactorily. The Council have now endorsed 
this recommendation, and the tender has been let to 
Mr. Goodfellow. From what has transpired, it is inferred 
that Messrs. Penn and Sons’ objection to the form of 
contract related entirely to the labour conditions. 


With reference to the pro 1 that a new pier shall be 
constructed on Salt Island in order to provide better 
facilities for handling the mails and for embarking and 
disembarking passengers at Holyhead Harbour, negotia- 
tions have for some time past n in between 
the Board of Trade and the London pe North-Western 
Railway Company for the sale to the latter of the old 
harbour at Holyhead (now under lease to them for a lon 
term of years) together with the adjacent quays and lan 
and if these negotiations are brought to a successful con- 
clusion it will no doubt facilitate the action of the Board 
of Trade in carrying out the much-needed improvement 
7 the erection of a pier which will meet the requirements 
of the mail service for many years to come. Kt resent 

ngers travelling by the London and North-Western 
ilway Company’s steamers running between Holyhead 
and Dublin use the quays on the inner basin of the 
old or inner harbour, while the mails are embarked and 
landed at the mail pier in the outer area of the old har- 
bour. This pier is a wooden one and not well adapted 
for the large steamers that c: the mails, and, as has 
already been stated, it is very costly to maintain. Further 
accommodation is also much required. The construction 
of a substantial and commodious pier at Salt Island out- 
side the old harbour which could be used by the mail 
steamers would be of great advantage to the mail service 
and to the harbour, but the expense involved in the con- 
struction of such a pier has hitherto proved an obstacle to 
the execution of the project. If the old harbour, with 
the adjacent quays and lands, were sold to the London 
and North-Western Railway Company the purchase 
money would be devoted to the construction of the new 
pier, and an improvement would be effected beneficial 
alike to the mail and passenger services conducted from 
Holyhead. 





Tue ORANGE Free State. —Railway communication to 
Winburg was opened on November 1. The Bloemfontein 
Town Council has approved a scheme for electric light 





for that town at a cost of 17,4057, 
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NOTICE TO AMERICAN SUBSORIBERS. 


We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JoHNSON, at the offices of this Journal, Nos. 85 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wixzy, 53, East 10th-street, New York, 
and Mr. H. V. Houmms, 44, Lakeside Building, Chicago. The 
prices of subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 17. 16s. Od.; for thick ew? 
paper edition, 22. 6d. ; or, if remitted to Agents, 9 dollars for 
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NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 


land should be sent through the Agence Havas, | P 


8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 








NOTICES OF MEETINGS. 


Tue INsTITUTION OF CIVIL ENGINEERS.—Tuesday, November 22, 
at p:m. Paper to be further discussed : ‘‘ Electrical Transmission 
of Power in Mining,” by Mr. William Beedie Esson, M. Inst. C.E. 
Students’ Meeting, Friday, November 18, at 8p.m. Paper to be 
read: ‘“‘The Production of Liquid Air, and its Application to 
Chemical and other Industries,’’by Mr. Cecil Lightfoot, Stud. 
Inst. C.E. Mr. W. H. Preece, C.B., F.R.S. (President), in the 
chair. A Linde apparatus will be exhibited in action, and ex- 
periments with liquid air produced by it will be shown. 

Society or Arts.—Arrangements for the week ending Novem- 
ber 26. Monday, November 21, at 8 p.m. Cantor Lectures. 
“ Acetylene,” by Professor Vivian B. Lewes. Four lectures. 
Lecture I.—The History of Acetylene.—Wednesday, November 23, 
at 8 p.m. Second ordinary meeting. ‘Long - Distance Trans- 
mission of Electric Power,” by Professor George ‘Forbes, F.R.S. 
Sir John Wolfe Barry, K.C.B., M. Inst. C.E., F.R.S., Chairman of 
the Council, will preside. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, Novem- 
ber 24, at 8 p.m., at the Institution of Civil Engineers, 25, 
Great George-street, Westminster, S.W. ‘‘ Rotatory Converters,” 
by Professor S. P. Thompson, F.R.S., Vice-President. (Adjourned 
discussion.) 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Second general meeting in the lecture hall of the Literary and 
Philosophical Society, Westgate-road, Newcastle-upon-Tyne, on 
Friday, November 18, at 7.30 p.m. Paper to be read and dis- 
cussed: ‘‘ On Some Features of the Repairs and Construction of 
Iron and Steel Ships,” by Mr. M. W. Aisbitt. 
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four lines or under, and eightpence for each additional line. The 
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for single advertisements, otherwise their insertion cannot be 
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and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guarante 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 
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LIMITED LIABILITY, 


THE speech made by the Lord Chief Justice, 
when the Lord Mayor made oath last week before 
assuming the functions of chief magistrate to the 
City of London, will serve to crystallise general ideas 
held by many people on the working of the law 
governing the responsibilities and immunities of 
those who concern themselves in the formation and 
guidance of limited liability companies. Kew Acts 
of legislature ever promised fairer than these laws ; 
if they have largely fulfilled their promise, it must 
be said also, they have opened wide the door to 
legalised fraud. No industrial class suffers more 
than do engineers from this fungus growth on 
our commercial procedure ; and this applies more 
especially to that useful section which devotes 
its talents to invention or elaboration of new 
processes, upon which the advance of civilisation 
mainly depends. The amount of capital in this 
country seeking fairly remunerative investment 
might be counted in such stupendous rows of 
figures as to be almost beyond belief: whilst, on 
the other hand, there are thousands of honest, 
patient inventors who only need money to translate 
their ideas into good dividend-earning businesses. 
Yet the inventor and the investor seldom come 
together, or, at any rate, not until after much 
difficulty, and generally when the invention has 
lost half its value through the lapse of time. Ina 
recent article on ‘‘ Industrial Finance” we dwelt 
upon this feature at some length, but the speech of 
Lord Russell of Killowen tempts us to mention it 
once again. Any steps that can be taken to pre- 
vent the public from being fleeced by unscrupulous 
company promoters will be a direct boon to the engi- 
neering profession, and therefore well worthy of our 
attention. 

The figures quoted by the Lord Chief Justice are, 
For a period of 


‘* there has been lost to the community, and trans- 
ferred to the pockets of the unworthy, no less a 


7/sum than 28,159,482/.” This represents only the 


companies wound up compulsorily ; but ‘‘ if cases 
of reduced capital and losses in relation to com- 
panies whose shares were taken up by the public 
at par, but whose present value represents only a 
few shillings or pence in the * gee ; you will see,” 

Lord Chief Justice said, ‘‘that the loss to 
Such a loss has been 


, | estimated by one authority as equal to the sum 


already named. 

Lord Russell quoted instances of the way in 
which the public are duped by the company 
promoter; but these were almost superfluous, 











except as giving unity to his speech. We have 
had brought before us, only too recently, such 
glaring examples of rapacity attending company 
promotion on one side, and fatuous credulity on 
the other, that he can conceive nothing capable 
of adding impressiveness to object-lessons alread: 

laced at our command. That a property whic 

did not exist, or, at any rate, of which the spurious 
vendor had not possession was sold for 48,000/., was 
a simple case of fraud ; and although this piece of 
dishonesty was worked through the instrumentality 
of limited liability, it does not illustrate the 
standard tactics of the company promoter, who is 
generally far too astute a practitioner to bring him- 
self within reach of the criminal law. Another 
instance quoted by Lord Russell, in which a busi- 
ness was bought for 637/., and was sold directly 
after to the public for 76,6501., is, however, 
quite typical of what the speech described as 
** the grosser cases.” When we see company pro- 
moters, within a very few years, getting command 
of sufficient money to buy estates in half a dozen 
different counties, purchase steam yachts, build 
mansions at the West End, besides giving away 
countless thousands as presents, or more frankly as 
bribes and blackmail, it is evident the margin be- 
tween the sums paid and the sums received for 
undertakings turned into limited companies must 
often be altogether outside the bounds of fair deal- 
ing. One thinks of Carlyle'’s classification of the 
people of England, a description which ‘‘ promoters” 
of the class we have in view must take as their 
guiding principle and stock in trade—often the only 
one they possess at starting. During the last mining 
boom a gentleman in the City suggested to a certain 
mining engineer that they should float another gold 
mine. ‘‘Surely,” said the guileless engineer, ‘‘ the 
world’s stock of gold-mines must be used up by 
now.” ‘Yes; no doubt,” replied the other, ‘* but 
the world’s stock of fools is inexhaustible.” 

All this is very amusing to those not directly in- 
terested, but we have to think of other things 
besides being amused, and hardly ever has the 
country paid dearer for its entertainment than in 
the unravelling of these great financial scandals, 
It is not just that money is taken from one to be 
handed to another for the spending. That in 
itself would be a small matter ; but the money is 
generally taken from the pockets of worthy persons 
to pass to more debased elernents of society ; for 
the typical ‘‘subscriber,” the retired officer, 
country parson, or professional man’s widow, 
with incomes too small for their social needs, are 
mostly honourable people, even if they can hardly 
escape the Carlylian epithet ; but let any man with 
a fair knowledge of the ways of the world con- 
sider the result of pouring money by thousands 
into the pockets of the blackmailers, touts, and 
sharpers, who form so large a part of the entourage 
of an average mammoth promotor, and he will 
realise how vast an amount of social disease that 
money goes to foster. 

Lord Russell, with the true instinct of a great 
lawyer—who must need bea moralist, too—referred 
to the effect of these frauds in corrupting the 
public, or, as he said, destroying ‘‘ that high sense 
of public morality which it ought to be the common 
object of all interested in the good of the com- 
munity to maintain.” There is, of course, another 
side to the evil wrought by these unwholesome 
outbreaks of financial activity ; that which acts on 
the investor, or, perhaps, one should say, the 
speculator. The curse of gambling is that it unfits 
one for the sober duties of life, and there is a great 
deal more gambling than investment about the 
deals that attend these big promotions. There is 
no need to enlarge upon this, It is not our duty 
to enforce the moral to be read from recent ex- 
posures, but we may say here that it is the 
debasement of the national character, ‘‘ the blunt- 
ing the sharp edge of honour,” as Lord Russell 
eloquently puts it, which is, to all thoughtful 
persons, the great and enduring evil; an evil the 
influence of which will remain long after the 
pecuniary loss to individuals has become of small 
moment. 

The practical side of the question is, What can 
be done to prevent these things in the future? and 
here the outlook is not promising. Lord Russell 
himself did not suggest in detail steps that should 
be taken, but he gave one or two suggestions as to 
the course future legislation should take. The two 
most obvious sources of remedy are greater pub- 
licity, and increased responsibility. If purchasers 
had a right to know every transaction that had 
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taken place in the formation of a company there 
would doubtless be fewer promotions, but that in 
itself would be far from an unmixed evil ; whilst if 
directors were made more directly responsible, not 
only for things they themselves do wrongly, but 
also for the wrong doing it may be their duty to pre- 
vent in others, then doubtless there would be fewer 
directors ; but there again we could accept the de- 
ficiency with complacency. Over-issuing of de- 
bentures is a measure to which unscrupulous 
boards have frequent recourse, but to draw the 
line by Act of Parliament between legitimate issues, 
and over-issue in general, would be, at least, difficult, 
and to leave individual cases to the machinery of 
the Courts, would be inexpedient. In connection 
with this it may be said that creditors of registered 
companies have often only themselves to blame, 
and they lose their money because they will not 
take the trouble to make inquiries. That applies 
to a large number of cases, but there is no doubt 
that the law as it exists does not sufficiently protect 
creditors of limited liability companies in regard to 
the facilities at their command for making inquiries. 
A more efficient system of registration of mortgages 
and floating charges is desirable, and would be but 
a fair set-off against the special protection afforded 
by law to shareholders. 

Those who framed the laws which govern the 
liability of subscribers to joint-stock companies, 
necessarily worked largely in the dark, and they 
would have been endowed with wisdom almost 
more than human had they produced an entirely 
satisfactory result. We have now at our com- 
mand the practical experience of a large number 
of years—years during which our industrial system 
has undergone enormous expansion and many 
changes—and it would be strange if we could 
not now improve on the work formerly done. 
Attempts at amendment have been made in the 
past, and numerous Bills have been introduced into 
Parliament since the passing of the Companies Act 
in 1862. The House of Commons appointed a 
Committee of Inquiry in 1867, and another in 1877. 
Four years ago a departmental committee was 
formed by the Board of Trade to investigate the 
working of the Acts relating to joint-stock com- 
panies, and to advise what alterations might be 
necessary to prevent fraud in the formation and 
management of such companies. The report of 
this committee was issued during the succeeding 
year, which, considering the scope of the inquiry, 
was very fair work. In 1896 the Earl of Dudley, asa 
member of the Government, introduced a Bill in 
the House of Lords, the recommendations of the 
Board of Trade Committee being adopted as a basis 
for the proposed measure. So far matters had pro- 
gressed fairly well,and when the Bill was read a 
second time in the Lords, on March 19 of the 
same year, there seemed a chance of something 
being done. At this point, however, the Bill was 
referred to a select committee of the House of 
Lords, and select committees of the House of Lords 
have almost unlimited powers of doing nothing ; or 
at any rate so little that it comes to nothing. The 
committee have not yet made their report, and so 
the matter stands. 

Whatever may be said against: large public com- 
yanies, they form the only means by which many 
<inds of industrial undertakings can be carried on 
satisfactorily, and year by year they are increasing 
in number; ‘‘limited liability” has become an 
integral part of our commercial system. That ex- 
crescences have formed themselves upon the work- 
ing of the Companies Act is not a proof that the 
legislation was fundamentally bad, only that it was 
defective. The limited liability principle affords a 
perfect vehicle for ideal working of industrial 
undertakings, whereby each worker, according ‘to 
his degree, holds an interest in the business in 
which he finds employment. Itis only that people 
are not wise enough and are not self-reliant enough 
to take full advantage of the opening thus formed 
that we have not more of this healthy and 
vigorous growth in the country. These things, 
however, are for the future. The rank and file of 
the industrial army will have to learn much more 
of the homely virtue of humility, of willing 
subjection to discipline, and will have to grow 
far more provident before such things come to pass. 
In the meantime it is to be feared that the leaders, 
as well as the rank and file, have much to learn 
also ; and one of the first things is, that they have 
not the world at their feet as of old. The lesson 
is plain enough, but it is taking along time to sink 
in. The amount of capital invested in limited 








liability companies has gone up enormously during 
recent years. In 1884 the paid-up capital of regis- 
tered companies in the United Kingdom was 
475,551,294). Eight years after it had nearly 
doubled, and in 1893 it was over a thousand millions. 
In the following year, 1894, the Board of Trade Com- 
mittee before referred to, reported that the paid-up 
capital of companies registered in the United King- 
dom was 1,035,029,8351., whereas the capital of all 
companies in France, anonymes and en comman- 
dite, was approximately 420,000,000/. The capital 
of German companies was estimated at from 
200,000,000/. to 300,000,000/. This gave us an ad- 
vantage of over 300,000,000/. It would be interest- 
ing if the comparison could be brought up to date, 
but we have not the later figures for the foreign 
countries. Our own investments, however, have, 
been advanced to 1,285,042,0211. in1897, but there 
is reason to believe that the German total, if not 
the French, has increased in a still higher ratio. At 
any rate, we have now German banks and German 
syndicates financing enterprises in this country, 
with German money, either in the shape of new 
companies, or investing capital in existing under- 
takings with a view to obtaining a commanding 
interest. The fact is suggestive in many ways. It 
brings out in a strong light the activity of our 
Teutonic competitors, a matter, however, which 
needs no further proof for those who have eyes and 
use them. It may be taken, if looked at from 
another point of view, as a compliment to our own 
legislative procedure in these matters, and there- 
fore an argument against change. We do not find, 
however, that the admirably managed German banks 
are sending their capital over here to invest in such 
undertakings as have been prominently before the 
public of late, and which have called forth a de- 
mand for fresh legislation to protect the more un- 
wary investor. Germans apparently prefer German 
promotions, or, at any rate, such businesses as 
have a strong German element in the direction of 
affairs. It may be, however, that the restrictions 
of the German company law have had much to 
do with the sending of money to this country. 
There is very little similarity between the systems 
of the two countries. By the Act of 1862 any seven 
persons may form a limited company, provided 
they take one share or more each; but there is no 
limit to the value of the shares into which the 
capital may be divided. The case of a company 
registered in 1891 (it reads like a practical joke, 
but is solemnly referred to in the Report of the 
Board of Trade Committee) is an extreme instance 
of this. The capital was 10,0001., and was divided 
into 9,600,000 shares of one farthing each, and the 
total subscribed capital was one penny three far- 
things. According to the Board of Trade report, 
it is provided by ‘‘German law that shares must, 
as a general rule, be not less than £50.” It may 
be stated, however, that the enterprises which have 
come under our notice in this country—and they 
are only serious as an indication of what may come 
—bear no evidence of the support of the small 
investors. 

The influx of foreign capital into this country, 
if it is to take place to any considerable ex- 
tent, will open up social and economic pro- 
blems of such magnitude that we shall have 
to reconsider the whole basis of our commercial 
system. For a new country undeveloped, and 
with a thin population, foreign capital is to 
be welcomed heartily ; but with 2} per cent. 
Consols at over 110, what are we to say to foreign 
money coming over to develop British ‘‘indus- 
trials”? Probably the truest thing to say is that 
our extremely shrewd neighbours see our country 
stands on a fairly firm basis, and that by taking 
care to deal with matters they understand, they 
can reap a rich harvest in our lucrative fields of 
commercial enterprise. 

It is not, however, against foreign capital we 
want legislation. That would be protection in its 
most pernicious guise. The way in which the law 
chiefly needs alteration is to enable it to circumvent 
the strategy of the dishonest company promoter, 
but in trying to effect this it will be easy to fall 
into the opposite extreme of hampering the honest 
promoter—who, it is well to remember, is in the 
majority, although he is less heard of than the other. 
Too much, however, must not be hoped for from 
Act of Parliament. In Lord Davey’s report of 
1894 it was said ‘‘ Legislation cannot protect 
people from the consequences of their own im- 
prudence, recklessness, or want of experience. 
The legislation cannot supply people with pru- 








dence, judgment, or business habits.” It was 
said at the time of the Emma Mine exposures, 
now about 20 years ago, that the particular pro- 
cess of extracting money from the innocent was at 
an end, because the game was exposed and the 
public warned ; nevertheless, this project has had 
imitators in almost constant suceession down to 
the present hour. Truly ‘‘the world’s stock of 
fools is inexhaustible,” and no Acts of Parliament 
will ever make them wise. 





LONDON STREETS AND THE TRAFFIC, 
A soLtution of the difficulties arising from 
London’s ever-increasing street traftic, was the task 
assumed by Sir John Wolfe Barry, K.C.B., in his 
inaugural address at the Society of Arts, on Wed- 
nesday evening, and he seemed himself to antici- 
pate that the views he enunciated would be 
regarded as extravagant and Utopian. But, after 
all, a clear appreciation of ideal conditions is a 
necessary step towards the proper realisation of the 
more moderate programme which can be practically 
accomplished. The disadvantage of stating the 
extreme case is that it depresses even the enthu- 
siast, and there is just a possibility that it may 
be so with Sir J. Wolfe Barry’s scheme for meet- 
ing London’s future needs. He does not seem 
to have much faith in deep-tunnel railways for 
relieving the traffic on the streets, however much 
they may suit the suburban traveller ; for with the 
probable adoption of 3d. fares in omnibuses as 
well as tramway cars, the tendency will be, in his 
view, to take the conveyance which is most con- 
venient, irrespective of the small saving in time. 
He would, therefore, have streets widened, a 
new arterial thoroughfare made from east to west 
between the lines of Oxford-street and Euston- 
road, and in order to provide means for allowing 
north and south trafic to cross the east and west 
traffic with the least possible confusion, he would 
duplicate at various points the general idea of the 
Holborn-viaduct across Farringdon-street, which 
he rightly describes as a ‘‘ very fine and creditable 
work.” But at the points he mentions—Hyde 
Park Corner, Piccadilly-cireus, Ludgate-hill, the 
south end of Tottenham Court-road, and Welling- 
ton-street (Strand), the levels do not offer the same 
convenience in carrying out the scheme as they did 
at Holborn. Such works, as Sir John Wolfe Barry 
admitted, would be very costly, involving not only 
viaducts, but approaches of 1 in 40, with connec- 
tions to maintain, communication with the streets 
on the existing level and at right angles to the new 
viaduct and approaches. It is almost impossible 
to estimate what such viaducts would cost; but 
Holborn, with its natural advantages, involved 
the spending of 2,552,0001., the Northumberland- 
avenue, a plain straightforward job, 1,076,0001., 
Charing Cross-road, through slums, 584,000/., and 
Shaftesbury-avenue, also through slums, 779,0001. 
The result of such works, however, he considers 
would be worth the expenditure, and need not be 
offensive to the esthetic eye, or impracticable to 
the engineer. Railway companies have found such 
methods desirable, why not street authorities? As 
to street improvements generally, it is scarcely neces- 
sary to enter into the details given. Many, we fear, 
belong to the remote future, but we commend the 
courage displayed in tackling the question with a 
broad sympathy, and especially the proposal that a 
definite plan should be laid down for future guid- 
ance, and that all improvements should conform to 
such general scheme. ; 
That such a general scheme is necessary, Sir 
John Wolfe Barry easily demonstrated alike, by 
reference to the increasing volume of the traflic 
and to short-sighted lapses which largely rendered 
nugatory well-meant efforts to relieve the conges- 
tion. The Metropolitan and City Police area 1s 
688 square miles with a population of nearly six 
million ; the postal area is 243 square miles with 
5 to 5} million inhabitants, and the municipal area 
is 115 square miles and 44 million inhabitants, while, 
with West Ham, it may be taken at 12 miles east 
and west, and 11 miles north and south ; but for the 
purpose of street traffic, Greater London must be ac- 
cepted, with its probable increase in 30 years, to from 
8 to 12 million inhabitants, all encouraged by cheap 
transit, lower rents, and other considerations to 
live in the suburbs and travel to town for business, 
for shopping, for theatres, &c., and thus swelling 
the traffic on the streets. The purely urban popu- 
lation has since 1851 decreased 36 per cent., and the 
suburban population increased 100 per cent., and as 
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explanation it may be said that the rateable value in 
London has increased from 51. 9s. 2d. to 71. 2s. 4d. 
per capita, artisans and labourers wages have in- 
creased 35 per cent., and ’bus and railway fares have 
greatly decreased. The railway companies in 20 
years have spent sixty millions in improving railway 
facilities, and yet in the same period the street 
authorities have spent only 6,695,000/. on widening 
and improving 4 miles 7} furlongs of streets. Paris 
has in this respect put London to shame, for she 
has reconstructed 18.4 miles of thoroughfare, the 
least width in such cases being 80 ft., and the 
greatest 125 ft. 

Our great thoroughfares remain the same as they 
were years; ago while, when Queen Victoria- 
street was widened a part of it was retained 
at 50 ft. width; and moreover a mistake was 
made in converging the traffic of the new 
street into the congestion at the Mansion House. 
In the important widenings of Eastcheap and 
Tower-street,—made only some 15 years ago—a 
width of only 60 ft. was adopted, though the late 
Colonel Haywood, the experienced engineer of the 
Commissioners of Sewers, stating that even 80 ft. 
would soon be found inadequate. The widening of 
Ludgate-hill, but very recently completed, only 
leaves this most important approach 59 ft. wide, 
crowded with shops on both sides, and Fleet- 
street remains almost untouched with a width of 
45 ft. ‘*The highly useful and well - designed ” 
Holborn Viaduct improvements constituted local 
and not arterial improvements, for they left 
Newgate-street and Cheapside unaltered, and were 
the means of facilitating the bringing of traffic 
to another point of congestion. In more modern 
improvements the width of 60 ft. has been 
adopted for Shaftesbury-avenue and the Charing 
Cross- road, and ‘‘one can even now easily see 
that in a few years they will be found much 
too narrow, though the north and south traffic 
does not probably call for such widths as does 
that from west to east.” Sir John Wolfe Barry, 
it will be seen, is strongly in favour of much 
wider thoroughfares of 100 ft. to 120 ft. in width, 
and he contends such that thoroughfares pay, in the 
minimising of time, and more directly in enabling 
a building to be three storeys higher in a 100-ft. 
street than it would be in a 60-ft. street, light, 
air, and other necessaries being correspondingly 
improved, 

When the volume of traffic is realised the advan- 
tage of such improvement is also realised. Sir John 
pointed out that the railways discharge 960,000 
daily passengers on the street from the suburbs 
alone, apart from the increasing number of visitors 
from a distance ; that there are 3170 omnibuses 
and 1000 tramcars, against 1268 ‘buses in 1871, 
that there are 11,034 cabs or hackney carriages, as 
compared with 7341; that the railway companies 
alone have 6000 dray wagons ; and that the number 
of bicycles is only kept down by the dangers 
encountered in the streets. 

In the endeavour to give some idea of the results 
of these various modes of discharging traffic upon 
the streets, he had observations taken, and found 
that the total number of vehicles and foot-pas- 
sengers passing the spots in a busy hour are as 
follow : 

Vehicles. Pedestrians. 
992 6358 


Cheapside... 

The Strand 1288 5660 
Piccadilly ... Ws 1497 3910 
Tottenham Court-road 661 5586 


_ The traffic certainly must increase, but all the 
indications point to a still greater migration to 
suburban districts, especially with the extension 
of cheap transit facilities, and the great cheapen- 
ing of the bicyle to which Sir J. Wolfe Barry 
looks forward ; but there is some prospect that 
with the departure from surface in favour of 
subterranean lines of communication there will be 
less concentration, and a multiplicity -of these rail- 
ways will widen the area served by them, and 
bring them within at least as convenient a distance 
from men’s offices and houses as existing ’bus 
lines. Motor locomotion will also reduce the area of 
the street occupied by a given load, and from these 
and other changes the conditions of the future may 
not grow in the same alarming proportion as the 
population. At the same time, there can be no ques- 
tion of the necessity for every opportunity being 
taken to effect improvements of a decisive nature, 
and on such a liberally conceived plan as is sug- 
set in the timely address of Sir John Wolfe 
arry. 








THE WORKING COST OF ELECTRIC 
TRAMWAYS. 

Some years ago* we published an article on the 
Birmingham tramways, in which we were able to 
compare the working expenses of the lines operated : 
(a) by steam locomotives, (b) by horses, (c) by cable, 
and (d) by electric accumulators. The general 
results are given in the following Table : 

TABLE I.—Birmingham Tramways. 




















Pas- : Average 
Expenses, Profit , Earnings : 
Department, S€P8°FS | per Car- per Car- per Car- j Receipts 
per Dar | "Mile. | Mile. | Mile, |Per Pas- 
Mile. oe) ; z senger. 
d. ee d. d. 
Steam.. e 12.02 10.92 | 4.63 15.67 | 13 
Horse .. : 5.8 979 1.23 11,02 | 1.9 
Cable .. RA 10.02 6.33 | 6.50 12.03 1.28 
Accumulator 8.27 9.90 | 5.25 15.15 | 1.33 








We may dismiss the steam locomotive and the 
accumulator cars at once, as our interest just now 
is concentrated on the horse and the cable cars, 
and more particularly on the latter. These, it will 
be seen, cost 6.33d. per car-mile, including in that 
sum the outlay for wages, fuel, gas and water, 
stores, sundries and repairs, car repairs, traflic 
expenses, permanent way, and buildings, and 
general charges, as set forth : 


pence. 

Wages 1.46 
pS ee a .66 
Gas and water... a kee .07 
Stores, sundries, and repairs 1.17 
Car repairs... ae ree .83 
Traffic expenses ais re 1.30 
Permanent way and buildings 13 
General charges ag ee Ps 3 
Total ... 6.33 


We refer to this matter because, by the courtesy 
of the editor of the Street Railway Journal (New 
York), we have received an advance proof of 
an article appearing in the November issue, 
giving similar information concerning the cable 
cars, the electric conduit cars, and the horse 


cars now being run by the Metropolitan Street. 


Railway Company, of New York. American 
prices form only a doubtful basis for European 
practice, and we have, therefore, brought forward 
the figures from Birmingham to form a connecting 
link by which the interesting information we have 
received may be rendered available for English 
readers. Put briefly, the relative costs of working 
the three descriptions of cars in New York are as 
given in Table II., from which we gather the 


Tas_LE II.—Receipts and Expenses for Year ending 











June 30, 1898. 
Per Car-Mile. | Cable. Electric. | Horse. 
IS -: d. d. 
Passenger receipts. . ee} 17.21 13.50 13.67 
Operating expenses +e! 8.2 5.12 8.93 
Net earnings ie ae 9.0 8.33 4.74 


Receipts and Expenses for Three Months ending 
September 30, 1898. 


Passenger receipts 16.63 | 13.0 14,41 
Operating expenses 8.77 | 6o- <) 8 95 
Net earnings 7.86 | 8.0 | 5.46 


| 


noticeable fact that electric cars are run in New 
York at 5.12d. per car-mile, while cable cars cost 
6.33d. per car-mile in Birmingham some eight years 
ago and 8.2d. in New York now. 

It may be worth while to recount briefly the his- 
tory of tramways in New York, in order to explain 
the situation there. In January, 1893, the entire 
street railway system of the city was operated by 
horses. In the spring of that year the Broad- 
way cable line, 10.2 track miles in extent, 
was put in operation. In 1895 there were 
opened 15 track miles of cable line in avenues 
which had practically had no lines in them before. 
Cable construction then stopped and the electric 
construction commenced. Overhead wires were 
entirely forbidden, and therefore the conduit system 
had to be adopted. The experiment proved so suc- 
cessful that during the last 15 months nearly 
35 miles of double track have been converted from 
horse traction to the underground electric system 
on the great north and south routes parallelling the 
Broadway cable line, and intended to relieve it. 
During the 15 months covered by the figures in 
Table II., the cable lines were not interfered with, 
and their receipts and expenses are normal. On 


* See page 187, vol. lii, August 14, 1891, 





June 30, 1898, there were about 60 track miles 
of electric railway actually running, but nearly 
all had gone into operation during the year. 
During the 12 months (Table II.) the company 
operated 34.2 per cent. of its car mileage by the 
cable system, 20.2 per cent. by the electric system, 
and 45.6 per cent. by horses. During the last 
quarter the proportions were greatly changed, the 
cable mileage being only 27.4 per cent., the horse 
mileage 33.7 per cent., and the electric mileage 
39.1 per cent. 

Owing to the difference in the way the accounts 
are kept it is impossible to compare the American 
and the Birmingham cable expenses item by item. 
The broad fact, however, is that in New York the 
cost per car-mile is 8.2d. and in Birmingham 6.334. 
Probably the latter item has been considerably 
reduced during the past few years. Generally 
speaking 5d. is a fair amount in this country, and 
we do not think that modern cable tramways 
exceed this amount here, and possibly they fall 
below it. The electric system in oe York 
costs 5.12d. per car-mile, when working under 
adverse conditions, owing to the traffic not having 
had time to develop. On the other hand, 
it has an advantage in that the track is quite 
new; the repairs must, therefore, be very 
light. When we compare the detailed charges 
of the two systems we begin to discern the 
points of difference. In the first item there 


Cable. Electric. 

Pence. Pence. 

Maintenance of way ... as 1.77 0.165 
iit equipment ... 0.47 0.425 
Power ... ce 1.01 0.85 
Transportation ... 3.98 3.07 
General expenses 1.03 0.61 


is included .79d. for repairs and renewal of cable, 
and .26d. for oilers, gearsmen, and splicers, or 
1.05d., for which there is no equivalent charge 
against the electric system. The charge for renewal 
of cable is much higher than on the Brixton line in 
London. The costs for maintenance of equipment are 
much alike in both cases. The charge for fuel is 
.44d. and .36d., showing an advantage for the elec- 
tric system, as one would expect, seeing that the 
efficiency of the cable system is low, owing to 
the great weight of cable to be kept moving. The 
repairs of the machinery in the cable plant are rela- 
tively heavy, owing to its having been working longer 
than the electric engines and dynamos. In the last 
two items we find an advantage of 1.3d. in favour of 
the electric cars, and this is mainly due to their 
greater speed. When a car runs fast the wages of 
driver and conductor per car-mile are sensibly 
reduced, as are also those of inspectors and 
cleaners, and also the costs of lighting, &c. Com- 
pensation for injuries costs in New York the 
enormous sum of .62d. per car-mile for the cable 
system, and .3d. for the electric system, the latter 
sum being less because the electric car is under 
better control, and can be pulled up in a shorter 
space. When we come to the expenses for the last 
three months (Table II.) we find that the costs for 
the electric system have fallen to 5d., and from the 
analogy of other American lines we expect they will 
eventually drop to nearly 4d.* On the other hand, 
there seems no likelihood that the expenses of the 
cable lines will ever fall. It must be remembered 
that these sums include nothing for depreciation, 
and before any just comparison can be made between 
mechanical traction and horse traction, this item 
of account must be considered. 

The relative traftic densities are instructive ; on 
the basis of the last three months their annual 
amounts are : 


Description. Per Mite of 
£ 
Cable ... 31,000 
Electric 13,500 
Horse ... is Lie 6,400 
Average eis ag 11,000 


During the twelve months period the cable lines 
operated at 47.7 per cent. of their passenger 
receipts, the electric lines at 37.9 per cent., the 
horse lines at 65.3 per cent., and the entire 
system at 53.3 per cent. During the three 
months period the cable operated at 52.7 per 
cent. of their passenger receipts, the electric lines 
at 38.6 per cent., the horse lines at 62.1 per 
cent., and the entire system at 50.9 per cent. 
The electric cars are thus running at 38.6 per 
cent. of their gross receipts, which is a splendid 








* “Electric Railways and Tramways,” by Philip 
Dawson, pages 10 and 11, 
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result, and the economy must be attributed to 
their great speed, which keeps down expenses, 
while their popularity causes them to be well 
filled. It is to these two circumstances that their 
success in New York and everywhere else is to 
be attributed. If they ran no faster than horse 
cars, and attracted no more traffic, it is scarcely 
possible they could pay interest on their large first 
cost, in spite of their low expenses. It is a matter 
of universal experience in all parts of the world 
that the electric cars create traffic, and that they 
earn a far greater revenue than the horse cars they 
displace. It is even so in England where the 
Board of Trade rules greatly restrict their speed. 
If the sames rules were in vogue in America the 
outlying parts of many systems would entail a loss, 
firstly, because they could not compete with the 
railways, and, secondly, because the expenses per 
car-mile would be much increased ; twice as many 
men and cars would be needed. 

There is one point in the accounts before us on 
which we have searched in vain for information, 
and that is concerning the use of ‘‘trailers.” It is 
the custom to reckon a motor car and a trailer as 
two units in estimating expenses per car-mile, but, 
of course, the expenses are not nearly double those 
of a motorcar. On cable lines the use of trailers is 
not common, and hence the electric system naturally 
shows an advantage, which it would not have in a 
town in which the traffic did not require the use of 
trailers, or in which their employment was forbidden. 
In this and in other respects care will have to be 
exercised in applying the results of American work- 
ing to English towns. An attempt will certainly 
be made to show that if the conduit system can be 
made to pay in New York, that it will also pay in 
London and in provincial towns; but it will need 
a much broader basis than these figures afford to 
bear the weight of such a contention. New York 
is an ideal city for tramway purposes, with its 
broad straight avenues extending in unbroken lines 
from the business centre to the residential districts. 
In this respect it is the exact opposite of London, 
in which the tramway cannot possibly be ad- 
mitted into the central portions on whatever system 
it may be worked. The tramcar attracts here by 
its cheapness, and it is only full at the times the 
working classes are going to and from their labour. 
Even if their average speed were raised from five 
to seven miles an hour such carscould never compete 
with the railways, which put the middle classes 
down close to their offices. London and New 
York are utterly dissimilar places, and it is impos- 
sible to argue deductively from one to the other. 








THE WESTRALIAN EXHIBITION. 

A.rHovaH the Colony of Western Australia is 
one of the oldest of our Australasian possessions,* 
it is only during the last few years that it has, through 
the rapid development of its wealth in gold, attracted 
much public attention. It is a vast territory of 
nearly a million of square miles, with 3000 miles of 
coast, and between 30,000 and 40,000 square miles 
of valuable forest lands. Extending for 1400 miles 
from north to south, the Colony possesses a great 
range of climate, temperate in the south-west, with a 
regular rainfall of from 25 in. to 40 in., that make 
it suitable for pastoral and agricultural industries ; 
and more or less arid and tropical in the northern 
sections. The capital of the colony is Perth, but 
the centre of wealth is Coolgardie, the metropolis 
of the Westralian goldfields. It is only about 10 
years since gold-mining commenced to assume inte- 
resting proportions. In 1886 gold was obtained to 
the value of 1147/.; by 1890 the total yield was 
86,0001. ; three years later this was increased to 
421,0001., and in 1894 to about 600,0001. . Since 
that date the rush to the goldfields has largely 
increased the population, with the inevitable 
result of gambling speculations in the stock ex- 
changes of the world. Westralia has apparently 
now passed that disastrous crisis safely, and her 
gold-mining industries are established on a solid 
basis, with highly satisfactory results. In 1897 the 
output was 675,000 oz., valued at 2,759,742/. ; and 
for the first 10 months of this year the value has 
risen to 3,203,675l. The total production of gold 
in West Australia has now amounted to nearly 
2} millions of ounces, representing a value of 
9,445,0001. Although the profitable search after 





* New South Wales was acquired in 1788 ; Tasmania 
in 1825; Western Australia in 1829; South Australia in 
1836; Victoria in 1851; Queensland in 1859; and the 
Northern Terii‘ory in 1864, 


gold forms the chief industry of the Colony, the 
country is rich in other minerals, which before 
long will add largely to its revenues. Coal exists 
over a large area ; copper and lead are abundant in 
certain districts, and tin has been discovered. That 
the population—170,000—is not larger, is certainly 
not the fault of natural advantages, but because 
even the colonising power of Great Britain is 
limited, and an increase of four-fold in 10 years is 
after all an important growth. 

Certainly the people of Westralia are not wanting 
in enterprise, especially the inhabitants of Cool- 
gardie, who consider that their 10-year old town is 
sufficiently developed tohold an international exhibi- 
tion. The idea isa good one, and has been developed 
into a practical shape ; the buildings are far ad- 
vanced towards completion, and the Exhibition is 
to be opened in March next. Naturally, this 
effort is on a modest scale, both as regards size 
and architectural effect. The buildings will be of 
the simplest character ; but they will be sufficiently 
spacious to serve their purpose—that of bringing 
British manufacturers of certain objects into 
touch with their customers at the Antipodes, 
where many things—necessities rather than luxuries 
—are in great demand. Generally speaking, the 
Exhibition building consists of four lines of build- 
ings, about 70 ft. in width, of which 45 ft. repre- 
sent the width of covered courts, and 25 ft. that of 
open galleries. These four lines of buildings enclose 
a rectangle 528 ft. long and 239 ft. wide. The 
space enclosed is divided into two equal parts, one 
devoted to ornamental gardens, and the other to 
open air exhibits. As may be supposed, a large 
part of these galleries is to be devoted to machi- 
nery and mining exhibits ; one side of the rectangle 
will constitute the Westralian Court, and one of 
the longer sides is devoted to the Colonial and 
Foreign Courts. By the classification, exhibits are 
divided into 17 groups, and 101 classes, nearly all 
of which embrace objects of primary necessity ; 
in fact all, except Group II].—Fine Arts—and 
Group XII[.—Women’s Industries—are strictly 
utilitarian. 

The list of groups is as follow : 

I. Mining and Mining Machinery. 
II. Mining and Metallurgy. 
III. Fine Arts. 
1V. Chemistry, Apparatus, and Processes. 
V. Electricity. 
VI. Gas and Lighting, other than Electricity. 
VIL. Heating and Cooking Apparatus. 
VIII. Cutlery, Ironmongery, Firearms, Military 
Weapons. 
IX. Road Carriages, Cycles, Ambulance. 
X. Machinery, Machine Tools, Hydraulic Ma. 
chines, &c. 
XI. — - <i Distributing Power, Railway 
ant, 
XIT. Civil Engineering, Construction, Architecture, 
Sanitary Appliances, &c. 
XIII. Women’s Industries. 
XIV. Timbers. 
XV. Condensers and Filters. 
XVI. Fermented and Spirituous Liquors, &c. 

XVII. Food Products. 

Engineering occupies eight groups, of which 
Groups I., IL., X., XI., and XIV., refer directly 
or indirectly to mining industries. Group XV.— 
Condensers and Filters—is significant of rainless 
coast districts, and doubtful water supply. Food 
products are to be represented, and alcohol occu- 
pies a group. Curiously enough, clothing is not 
referred to, although it is to be presumed that 
exhibits of clothing would not be refused admis- 
sion. The project of the promoters of this Ex- 
hibition is evidently the laudable one of making 
conspicuous, those objects for which there is the 
greatest demand in the colony, a demand which 
will continue to increase, so that those manufac- 
turers who have enterprise enough to send out the 
right objects, will in all probability create a new 
and important trade. This applies especially to 
makers of mining machinery and motors adapted 
to stand rough usage. Exhibitors of condensers 
and filters should do well, as also should those of 
cooking apparatus, cutlery, and ironmongery, and 
food products. Such an exhibition admirably 
serves the purpose of the enterprising American 
and German competitor, who sees permanent possi- 
bilities for trade in a country where the gold output 
alone is at least three millions sterling annually, 
but it is to be hoped that British industries will 
not be overshadowed at Coolgardie. 

The Exhibition is under the direct patronage of 
the Western Australian Government, and has a 
powerful executive committee at Coolgardie. Mr. 





E. T. Scammell, of 18, Queen Victoria-street, is 





the special commissioner and foreign agent in this 
country, and to him applications should be made by 
intending exhibitors. Such applications must be 
sent in before January 1 next, and as the Exhibition 
is to open on March 21, 1899, there is but little 
time to lose, the long voyage being taken into 
consideration. It may be added that the executive 
committee have prepared a careful set of rules, with 
due consideration of the interests of exhibitors, 
and that the charge for space has been fixed at an 
extremely moderate rate per square foot. 








TRADE OF YOKOHAMA IN 1897. 

Tue trade of Yokohama in 1897 shared in the 
general increase of the trade of Japan, exceeding 
as it did that of 1896 by 3,566,997. The total 
trade amounted to 18,199,3791., of which 9,211,820/. 
was for exports, and 8,987,559/. for imports. The 
sterling values of these figures were arrived at by 
the conversion of the Japanese yen into sterling at 
the rate of 2s. 1d. in the case of imports from gold- 
using countries and from India, and at the rate of 
2s. 03d. in the case of exports and imports from 
silver-using countries other than India. The figures 
which are given have been compiled by the British 
Acting Consul-General from the revised Customs 
returns ; but it should be borne in mind that to 
arrive at a true comparison an addition of 15 per 
cent. should be added to the values of the imports 
to cover freight, insurance, &c., the figures in the 
Customs returns representing the values in the 
country of production. The increase in exports is 
mainly attributable to the large advance in the 
value of the raw silk trade, whereas that in imports 
is traceable to an increased import of sugar, steam 
vessels, and railway material. 

Of the total export trade of the port the United 
States take 52 per cent., chiefly owing to the large 
business in tea and silk ; France, 28 per cent., 
chiefly in silk ; and Great Britain and the Colonies, 
14 percent. Of the imports Great Britain supplies 
52 per cent., the United States 13 per cent., Ger- 
many 12 per cent., and China 9 per cent. Of last 
year’s total British trade, amounting to 6,047,0131., 
two-thirds were with the United Kingdom itself, 
one-sixth with Hong Kong, and the remaining 
sixth was distributed between India, Canada, and 
Australia. The value of the import of the cotton 
yarn shows a decrease over that of 1896 of 140,0001., 
which appears to have been occasioned by the com- 
petition of the Japanese spinning mills in the 
lower grades. Japanese competition is also telling 
on the amount of shirtings and blankets imported, 
the latter falling in 1897 to about one-third of the 
previous year. A considerable part of the decrease, 
however, is accounted for by the heavy stocks on 
hand at the beginning of the year. 

The figures for metals will probably be the most 
interesting to our readers, They are as follow : 





1897. | 1896. 


| 


Metals and Manufactures. - = j 
° | | 
Quantity.) Value. | Quantity.) Value. 











ie 7 £ 
Copper wire -. Ib.| 470,216 | 11,665 | 
Iron : 
Barand rod  .. tons| 29,771 |168,029 | 28,089 (139,701 
Galvanised sheet — 2,228 30,031 1,282 | 17,701 
Nails % “ere 8,148 | 65,799 9,248 | 83,081 
Other manufactured ,, 1,080 6,191 a | 19,928 
Pig ie -- oo | 18,687 |} 23,817 | 11,006 | 21,299 
Pipes and tubes. . a ws | 55,809 es | 83,632 
Plateand sheet... tons} 8,611 | 56,606 | 11,109 | 69,171 
Rail .. we gp: | 28,210 = |118,858 | 80,052 |182,252 
Railway Materials... -» | 80,935 a €8,357 


Roofing, or corrugated } | 
and galvanised tons} 2,445 | 27,358 1,869 | 22,696 











Ware a: “< a | 22,305 se | 18,884 

Wire ga .. tons 588 | 5,746 | 

Brass tubes - te am | 7,651 | 
Lead a .. tons 1,081 | 12,442 \ | 5 
»» Sheet og 481 | 6,147 1,886 | 24,33 
SMR sc, mc cake 660 | 9,536 | J nm 
Mercury ne 54 11,086 | 7,358 
Steel.. a 1,929 | 23,983 3,826 | 62,033 
eC Oe -. |: 18,153 s. -| 9,188 
Telegraph wire .. tons} 4,397 | 37,074 5,152 | 43,585 
Tinplates .. ".. cases} 59,008 | 29,215 \ 19,381 
% .. .. tone} 1,089 | 12,026 in) engl 
Umbrella ribs or frames x | 10,958 | 17,987 
Zinc... : tons} 1,171 | 20,924 | 12,963 
Sundries - Rat oes aeeeee /112,670 
Total sc, 5 wa 965,811 ie {986,155 





A continued advance in freight on metals, which 
reached as high as 32s. 6d. per ton at the end of 
the year, combined with firmer markets in Europe, 
has made business difficult during the year. The 
United States are now supplying part of the 
demand for this market, and are likely to be an 





increasing source of supply for manufactured iron 
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as also for pig iron. The trade in wire nails, which 
was formerly done solely with Belgium and Ger- 
many, has now been practically absorbed by the 
United States. The import of copper wire during 
the year amounted to 11,665/., the demand being 
created by the large extension of telephone and 
electric light facilities. The supply was derived in 
nearly equal shares from Great Britain and Bel- 
gium. Pig iron increased in volume, and prices 
generally showed a large increase to cover addi- 
tional cost and freights. The supply is at present 
drawn from Great Britain with small portions from 
Germany and the United States. The dealers are 
said not to view with satisfaction the quality of the 
United States iron, as they cannot use it to advan- 
tage for castings without the admixture of English 
brands. Bar and rod iron show a considerable 
increase in value but no corresponding increase 
in quantity, due to the same causes as those in the 
case of pig iron. Great Britain supplies one-half, 
Belgium one-third, and Germany and the United 
States the remainder of the total import of this 
article. A large increase is ‘noticeable in the im- 
port of galvanised sheet iron, arising from the 
fashion which is rapidly gaining ground in Japan, 
of substituting sheet iron for timber in roofing. 
Plate and sheet iron show a falling off in import, 
due to the fact that the demand for the former 
has been almost supplanted by that for Siemens 
steel. 

Turning to machinery, we find that locomotives 
were imported to the value of 316,415/. in 1897, as 
against 96,4667. in 1896. The United States share 
with Great Britain this trade, but the former is 
stated in the Consular Report to have by far the 
larger proportion. Thisis a new feature in the trade 
with Japan, and is accounted for by the cheapness 
of the American engines and the rapidity with 
which they are delivered in Japan. In fact, we 
understand that for some time past the chief British 
makers have been so busy that they have been un- 
able to send in tenders for Japan. The various 
items in the machinery list show a large increase 
over the previous year. In dynamo-electric mach- 
nery, the United States has supplied nearly seven- 
tenths of the total, the remainder coming from 
Germany and Great Britain in nearly equal pro- 
portions. In spinning machinery, Great Britain 
has practically a monopoly, whereas in that for 
paper-making the import is about equal from the 
United States and Great Britain. The import of 
railway carriages and fittings, of which Great 
Britain supplies practically the whole, shows an 
increase of over 50,0001. on that of 1896. Ten 
steamers of the value of 618,252/. were imported 
into Yokohama during the year under review. Of 
these nine were built in Great Britain for the 
Nippon Yusen Kaisha (the Japan Mail Steamship 
Company). 

The Consul remarks that such frequent re- 
ference has been made in previous reports to the 
necessity of the manufacturer complying with the 
specification of machinery required in Japan, that 
it may appear superfluous to refer to the matter 
again. He says, however, that it may be of in- 
terest to relate that at a dinner given to a Cana- 
dian commercial commissioner, a large Japanese 
buyer of machinery stated that, although infinitely 
preferring the quality of British - manufactured 
machinery, he had been obliged to transfer his 
orders to the United States and Germany, as he 
experienced such difficulty in obtaining from the 
English manufacturer the exact article he required. 
The Consul believes, that in view of the increasing 
competition with the United States in the metal 
trade, too much care cannot be used by the British 
manufacturer in securing uniformity of quality 
and weight in such articles as steel rails. Many 
heavy claims have arisen from the failure to 
supply an article strictly in accordance with 
sample. 

We need not enter into details of the exports, 
the most important being silk and tea, in which few 
of our readers are specially interested. Cotton 
manufactures show a considerable increase in the 
item of cotton yarn, a small decrease in piece-goods, 
and a —_ falling off in the export of cotton 
flannel; Hong Kong and China form the principal 
markets for these goods. Amongst miscellaneous 
exports the items of clothing, straw plaits, and 
umbrellas, show an increase during the past year, 
whereas those of manganese, reeds crystal, 
sulphur, and tobacco display a considerable fall- 


ing off. 
The shipping at the port of Yokohama continues 


to increase. Last year there entered 2319 mer- 
chant vessels, of an aggregate of 2,894,813 tons, 
as against 2085 vessels, of 2,757,335 tons in 1896, 
showing an increase of 234 in the number and 
137,478 in the tonnage. British shipping shows a 
decrease of 62 vessels and 61,227 tons, whereas 
Japanese shows an increase of 300 vessels and 
170,792 tons. The greater portion of the increase 
is in steamers, of which 1675 entered the port in 
1897, against 1394 in 1896. The expansion in 
Japanese steam navigation is most remarkable, and 
is mainly due to the energetic extension of its busi- 
ness by the Nippon Yusen Kaisha (Japan Mail 
Steamship Company). This company has now 
regular monthly communication with Europe, the 
United States, Australia, and Bombay, in addi- 
tion to lines to Shanghai, Hong Kong, and Vladi- 
vostock. The steamers on the European line are 
of the highest class and of 6000 tons gross. Under 
the German flag there is a decrease of three vessels, 
but an increase of over 3000 tons. United States 
shipping also shows a decrease amounting to five 
vessels, but with no corresponding decrease in ton- 
nage. French entries show an increase of one 
vessel. Under the British flag there entered : 
Steamers from the United Kingdom, 116 ; from 
New York, 20; from Hamburg and Antwerp, 9 ; 
from San Francisco, 23; from Vancouver, 15 ; 
from _Batoum, 8; from Tacoma and Victoria, 12; 
from Portland (Oregon), 11; the remaining 129 
being from Hong Kong and miscellaneous ports. 
Sailing ships from the United Kingdom, 7 ; from 
New York, 4; from Victoria (British Columbia, 3; 
from Guam, 2 ; the remaining 5 being from various 
ports on the Pacific slope. For general merchan- 
dise the rates of freight to London by all lines, 
with the exception of the Messageries Maritime, 
which was 40s., varied from 30s. to 32s. per ton 
measurement. Deadweight (copper) freight has 
been 7s. 6d. per 20 cwts. throughout. 

The facilities for shipping have recently been 
considerably extended at Yokohama. The Yoko- 
hama Dock Company’s No. 2 dock was opened in 
April of last year, and received up to the end of 
the year 31 steamers and four sailing vessels. The 
dimensions of this dock are as follow: Length 


on blocks, 351 ft.; outside caisson to top of dock, 


400 ft.; width of entrance at top 60 ft., at bottom 
45 ft.; whole depth of dock, inside, 35 ft.; on sill, 
31 ft. Depth of water on sill and blocks at spring 
tides, 27 ft.; at low water, 19 ft.8 in. The dimen- 
sions of No. 1 dock are: Length on blocks, 
478 ft.; outside caisson to top of deck, 518 ft.: 
width of entrance at top, 93 ft.; at bottom, 
75 ft. Whole depth of dock, inside 38 ft. ; on sill, 
34 ft. Depth of water on sill and blocks, 30 ft. at 
spring tides ; at low water, 22 ft. 7in. It is ex- 
pected that this dock will be completed in the 
spring of next year. The Dock Company pur- 
donal the engineering works hitherto owned by 
the Nippon Yusen Kaisha, and have had them 
transferred to the vicinity of the new docks; 
the new workshops are now nearly completed, and 
will shortly be in working order. The docks at 
Uraga, at the mouth of Tokio Bay, which have 
been for some time under construction, are not yet 
opened. In consequence of the increased volume 
of imports, the Customs ground became for some 
time so blocked with goods of all kinds that no 
space was available for further landings. An ex- 
tension of the premises is urgently needed. Further 
dredging of the harbour in the vicinity of the pier 
is also imperative, as at present the north side is 
useless for large vessels, owing to the shallowness 
of the water. The other items in the Consul’s 
report have for the most part been anticipated by 
notes and articles which have appeared in our 


pages. 








NOTES. 
Sure Losszs. 

Tue return of ship losses just issued by Lloyd’s 
is for the June quarter of the year—it takes some 
time to get reliable data from distant parts—and 
this quarter is, as a rule, the kindliest of the year 
to seafaring men. Thus the total tonnage of shi 
returned as removed from the active list by mis- 
adventure or natural decay is only 155,357 tons, 
the measurement of 170 craft, as compared with 
201 vessels of 158,574 tons in the corresponding 
quarter last year, while in the first quarter of this 
year the total was 285 vessels of 206,878 tons. The 
return now before us is therefore satisfactory, 





especially when it is noted that 44 vessels of 46,964 


tons have been removed from the list from what 
may be termed natural causes. Thus only 126 
vessels of 108,863 tons were lost by wreck, &c. 
Only in the September quarter of last year, and 
in the June quarter of 1896, have lower totals been 
recorded for some time. Anything under 110,000 
tons for a quarter is very satisfactory, as the total 
shipping involved totals over 23 million tons. The 
number of vessels broken up, condemned, &c., is 
as large as in any quarter for several years, and is 
well above the average, for the mean for 18 
months has been under 40,000 tons per quarter, 
against 46,494 tons in the June quarter. This 
is the most satisfactory way of disposing of our 
old ships, for even if we sell them they still rank 
as competitors. There have been fewer collisions, 
the number of vessels lost being 17, with a tonnage 
of 11,960 tons; but this is nota minimum. Wrecks 
account for the end of 69 vessels of 65,485 tons, 
and here the influence of the season of the 
year is felt, for the winter quarters often have 
nearly double this total. Ships missing number 
18 and measure 10,169 tons, rather over than 
under the average, but vessels abandoned at 
sea number only eight of 3556 tons, the lowest 
for some years, while there were only three cases 
of burning, the tonnage being 813 tons. Of the 
important maritime powers Britain has again 
the lowest rate—0.43 per cent. of the tonnage 
owned, although Russia figures for 0.23 per cent. ; 
Denmark for 0.25 per cent. ; Italy for 0.40 per 
cent. ; and Austria for 0.41 per cent. America and 
Germany comes out at 0.49 per cent. ; Holland at 
0.50 per cent. ; Norway at 0.80 per cent. ; Sweden 
at 0.86 per cent, ; France at 1.03 per cent. ; and 
Spain at 2.41 per cent. ; the latter high rate 
being due to the war. America figures for a 
steamer of 3362 tons, and Spain for two vessels of 
7834 tons, lost owing to the war, which brings the 
latter’s loss of steamers to 2.65 per cent. Norway’s 
loss of sailing vessels is 1.21 per cent., and 
Sweden’s 1.33 per cent. 


A Unitep States GovERNMENT SuRVEY VESSEL. 


A new steamer to be named the Pathfinder is 
now being constructed by Lewis Nixon, at the 
Crescent Shipyard, Elizabeth, N.J., for the United 
States Coast and Geodetic Survey, of which Dr. 
Henry S. Prichett is superintendent. She will be 
the largest vessel ever employed in that service, 
and is especially intended for explorations in 
Alaska and the Aleutian Islands. On such work 
are needed extensive quarters, room for stores for 
a long season, great coal endurance, speed to over- 
come the currents sweeping through the passes and 
into the inlets of that region, as well as appliances 
in the form of boats, motor launches, sounding 
apparatus and instruments sufficient to carry on 
at the same time.different classes of work, such as 
hydrography, topography, triangulation, determi- 
nation of latitude and longitude, base measure- 
ment, &c. The vessel should be able to resist 
ordinary ice pressure and have safety arrangements 
in case of striking a sunken rock or shoal, always 
a possibility in the prosecution of a survey in com- 
paratively unknown waters. That this vessel will 
meet the above requirements will be evident from 
the following description. The Pathfinder will be 
196 ft. over all, 165 ft. on the water line, 334 ft. 
beam, with a depth of nearly 20 ft. and a dis- 
placement of 875 tons on 11 ft. mean draught ; the 
coal bunker capacity will be 250 tons, and the steam- 
ing radius at moderate speed about 7000 miles ; 
the available speed will be 12 knots under steam, 
the propelling power being a single-screw triple- 
expansion engine, and for auxiliary propulsion she 
will have a light brigantine rig spreading 4500 
square feet of canvas. The sepia complement of 
officers and crew will number about 70, but 
additional quarters are provided aft for a consider- 
able number of persons forming a scientific staff. 
The hull will be of steel, with special strengthen- 
ing and double plating forward at the water line; 
it will have 17 watertight compartments, the 
lower (orlop) decks being watertight: a portion of 
the bottom will be double. The quarters for the 
crew will be commodious. Steam will be used for 
steering, hoisting boats, pumping. and other pur- 
poses, and electricity will be employed for lighting 
the vessel throughout. There will be two large 
vapour launches, two whaleboats, a cutter, and a 
dinghy, as well as two large life-rafts secured in 
readiness for immediate service in an emergency. 
Besides special apparatus for sounding, the vessel 





will he futnished with instruments of the best type 
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for every kind of surveying work. The Pathfinder 
will be launched in December, and will be com- 
pleted early next spring, after which she will be 
sent to the Pacific coast, probably by way of the 
Suez Canal. 


Brastinc A SMOKE STACK. 

The proprietor of some brick works in Lérincz- 
nyaralo, Hungary, wished to replace an octagonal 
smoke stack, resting on a square base 16} ft. high, 
by anew chimney. Being anxious to get the work 
done quickly, he asked the commander of a 
pioneer regiment whether they would blast the 
chimney. Such appeals to the military authorities 
are not rare on the Continent, where soldiers are 
sometimes called upon to carry out the mandates 
of the courts of justice. If the smoke stack in 
question had been declared to constitute a danger 
for the buildings around, and the proprietor had 
been dilatory in removing it, soldiers might have 
done it against his will. In this case, Lieut.-Colonel 
Tangl conducted the operations, as we read in the 
Mittheilungen iiber Gegenstiinde des Artillerie- und 
Genie-Wesens. The chimney had a height of 135 ft. 
and walls 3 ft. in thickness. Immediately above 
the base, the bricks were taken out on both sides 
so that two openings, 3 ft. high, were produced, 
leaving the three faces of the back and about one 
face and two-thirds in front intact. This was done 
by four men in nine hours. The chimney was to fall 
on the ground in front, buildings being too near in 
other directions. The blasting agent was not put in 
boreholes, but placed against the outer surface of 
the pillar which had been left standing in front. 
In order to spare the base, the ‘‘ ecrasite,” which is 
essentially picric acid, was fired about 10 in. above 
the base, one mine charged with 15 lb. of ecrasite 
being placed on the front face, and two mines of 
11 lb. each on the remaining portions of the ad- 
joining lateral faces. The ecrasite was kept in 
position by sandbags. The three mines were fired 
simultaneously. The chimney was seen to shake 
violently, and then to topple over slowly. It fell 
exactly in the desired direction, and the débris 
formed a regular heap of the outline of a bottle, 
with its greatest breadth of 56 ft. at a distance of 
66 ft. from the base. The external diameter of 
the chimney was 12 ft. and the base was 17 ft. 
square. From the line of greatest breadth the 
heap tapered equally in both directions. It had a 
length of 190 ft., and a minimum height of 10 ft. 
about the region of minimum width. The space 
immediately adjoining the base was clear of frag- 
ments as was to be expected ; the base had, how- 
ever, acrack, extending down the whole front. The 
bricks from the upper portions of the chimney 
simply fell apart, those of the lower third being 
mostly broken. Observers standing on both sides 
of the smoke stack during the blasting did not 
notice any rush of the air. In the direction of the 
fall, however, the air pressure was strong enough 
to break the windows of a house situated at a dis- 
tance of 260 ft., though not quite in the axial line, 
and of workshops almost 500 ft. away. 


FoREIGNERS IN JAPAN. 

Some time ago a number of the foreign com- 
munity of Kobe, Japan, addressed a memorial to 
Lord Salisbury on the subject of the position 
of foreigners in Japan when the Revised Treaties 
came into operation, as they shortly will. Those 
who signed it seemed to think that it would 
be unsafe to commit either their persons or 
their property to the tender mercies of the 
Japanese authorities, and they asked Lord Salis- 
bury to take steps to protect them. We have 
not heard that he has considered it necessary to do 
anything of the kind, as he had no reason to think 
that their fears would be realised. We do not 
propose to enter into a discussion of the various 
points raised in the petition, as we think it is 
probable that the Japan Weekly Mail is correct 
when it says that ‘‘a more unfortunate document 
was never penned than this memorial. Its state- 
ments are inaccurate, it is careless almost to the 
verge of recklessness, its tone is wanting in mode- 
ration, and its charges are calculated to give offence 
to the Government whose good will has been uni- 
formly displayed towards foreigners, and whose 
sympathy it is most desirable to preserve.” We 
may rest assured that the persons of foreigners 
who fall into the hands of the Japanese authorities 
will receive more consideration than they would 
receive in any other country ; for the Japanese know 
that the eyes of all the countries in the world are 
upon them, and they are so extremely anxious to 








stand well in the opinion of foreign nations that they 
are likely to err rather on the side of leniency than of 
severity. On the question of the holding of land 
the memorial said: ‘‘ By the new Codes which are 
shortly to come into operation, the period for which 
land may be leased is limited to 20 years, and it is 
absurd to suppose that British subjects will attempt 
to build workshops for carrying on a manufacturing 
business on land, which at the expiration of that 
time may pass out of their hands, or be subject to 
such an increase of rent that business would be 
rendered impossible.” This is altogether a mis- 
take. The surface of the land may be let for build- 
ing purposes for any number of years agreed upon 
by the lessor and lessee ; and should it happen that 
the number of years has not been fixed at the 
time of leasing the land, then the lessee is entitled 
to relinquish his lease at a year’s notice, and the 
lessor is entitled to invoke the intervention of a 
court of law, which may determine a period of not 
less than 20 and not more than 50 years. The whole 
of these provisions, the whole system of long lease 
for building purposes under the system of super- 
fices, as well as the fact that partnerships or firms 
of foreigners carrying on business in Japan under 
Japanese law, will be entitled to own as much 
land as they please—all these things are calmly 
ignored by the Kobe memorialists. Our present 
object, however, is not to discuss all the points 
raised in the memorial, but rather to direct 


attention to a brochure, which has been pre-* 


pared by Dr. L. Lénholm, Professor of German 
Law in the Imperial University of Japan, and 
ublished by the International Committee of 
okohama. It is intended to afford foreigners 
full information concerning the laws of Japan in so 
far as the latter bear upon the conduct of their 
business or on every-day life, with explanations of 
the points in which Japanese law differs from 
English. The author is to be congratulated on 
the clearness and thoroughness of his explana- 
tions as well as on the complete freedom from 
technicalities calculated to perplex the lay mind. 
For lawyers and those who wish to make them- 
selves acquainted with all the details of Japanese 
law, Dr. Lénholm has provided ample material in 
other works. Some time ago he translated the 
civil and commercial Codes, and more recently 
he has published another volume containing the 
law of shipping, the law concerning mariners, the 
law concerning the operation of the civil Code, 
law of procedure in actions relating to personal 
status, and the law of procedure in non-contentious 
matters. Those who are interested in Japan, and 
whose fears were excited by the terms of the Kobe 
memorial, should read the works of Dr. Lénholm, 
and they will come to the conclusion that the fears 
had no solid foundation. 








Go.p.—The value of the gold imported into the United 
Kingdom in October was 3,212,6071., as compared with 
1,777,634. in October, 1897, and 1,539,0552, in October, 
1896. In these totals the gold imported from South 
Africa figured for 1,868,773/., 1,001,3182., and 661,568Z. 
respectively ; and that from Australasia for 678,747/., 
353,633/., and 292,554/. respectively. The United States 
sent us gold to the value of 1002. in October, as compared 
with 4521/. and 2883. respectively. The aggregate im- 
ports of _— into the United Kingdom in the first 10 
months of this year were valued at 38,270,703/., as com- 
pared with 26,072,565/. in the corresponding period of 1897, 
and 21,486,010/. in the corresponding period of 1896. In 
these totals the foremost place was occupied by South 
Africa with 13,967,709/., 10,859,774/., and 6,664,147/. re- 
spectively. Australasia came second with 6,607,937/., 
9,641,729/., and 4,199,175. respectively. Our imports of 
gold from Germany in the first 10 months of this year 
were 3,640,235/., as compared with 243,595/., and 
343,9317. respectively. We also received gold from 
France in the first 10 months of this year to the 
extent of 3,930,806/., as compared with 562,006/., and 
645,440/. respectively. The value of the gold exported 
from the United Kingdom in October was 2,470,417/., 
as compared with 3,791,1102. in October, 1897, and 
5,473,326. in October, 1896. In the 10 months ending 
October 31 this year, the exports attained an aggregate 
of 30,700, 088/., as compared with 25, 967,123/. in the corre- 
sponding period of 1897 and 25,902,740/. in the corre- 
sponding period of 1896. Our gold exports to the United 

tates, to October 31 this year were 10,706,362/., as com- 

red with 1,106,9382. and 10,074,010. ; and to Germany, 

137,273/., as compared with 8,215,153/., and 4,384,0771. 
respectively. The gold movement from the United 
Kingdom to France in the first 10 months of this year 
did not exceed 970,502/. ; in the corresponding period of 
1897 it amounted to 964,113/., and in the corresponding 
period of 1896 to 2,149,4487. It will be seen that the im- 
ports of gold into the United Kingdom in the first 10 
months of this year exceeded the exports by 7,570,615/., 
while the corresponding excess in the corresponding 
period of 1897 was 105, 4420. 


THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society, held on Noy- 
ember 11, Mr. Shelford Bidewell, F.R.S., President, in 
the chair, the discussion on Mr. Albert Campbell’s paper 
on ‘‘ The Magnetic Fluxes in Metres and other Electrical 
Instruments” was resumed. 

Professor Ayrton said he wished to offer some remarks 
on behalf of Mr. Mather and himself. The paper would, 

rhaps, have received more adequate discussion at the 
nstitution of Electrical Engineers, for it was chiefly of a 
technical character. The importance of neutralising the 
effect of leads when using instruments with very weak 
fields, such as a Siemens’ electro-dynamometer, should be 
emphasised. In instruments of the Kelvin-balance type, 
where two opposed coils carry two opposed currents, the 
field spreads at the edges; the true ‘‘ working” flux is 
not that directly between thecoils. Mr. Campbell would 
have done better if he had used a long search coil wound 
round one of the swinging coils, forming part of a vertical 
cylinder. It would have been well also to have supplied 
some experimental proof that the astatic arrangement 
of the swinging coils of the Kelvin balance makes the in- 
strument independent of the earth’s field. The effect of the 
earth’s field is of the order 0.2, so that with instruments 
of the Weston type, with a field of the order 1000, it was 
sometimes assumed, erroneously, that the readings were 
practically independent of the earth’s H, Professor 
Ayrton’s own tests showed that by turning a Weston 
voltmeter towards different points of the compass, the 
errors in a particular case were far greater than might be 
predicted from the above ratio; the induction in the 
voltmeter pole-space, due to the earth’s field, was much 
higher than 0.2: the earth’s field was exaggerated by the 
iron pole-pieces ; it was not necessary to suppose that the 
magnetism of the permanent magnet sanesil the variation. 
The error observed was about 0.2 per cent. ina horizontal 
field, and 0.8 per cent. when the field of the voltmeter 
was parallel to the earth’s induction. Here the induction 
in the gap was 1200, and H = 0.2. In tests relating to 
the Ayrton and Perry magnifying-spring voltmeter, it 
was more important to know the B in the air-space near 
the iron than the B within theiron. Eddy currents might 
account for the extraordinary results obtained with the 
Shallenberger meter. 

Mr. J. H. Reeves described a method he had adopted 
for measuring the effect of stray fields upon ammeters and 
voltmeters. The instrument to be tested is first mounted 
on a stand and is brought under the influence of a 
large coil carrying a current. In this way, fields of 
known magnitude can be superimposed on the working 
field, throughout the range of the instrument, and the 
change of deflection due to them can be observed. From 
these known values the working field can be deduced. 
For let the current in the solenoid of the instrument at 
any moment be A amperes, producing a corresponding 
unknown oe field of magnetic force X. Then X is 
proportional to the solenoid current, as measured by the 
indications of the instrument. If a magnetic force x is 
superimposed on X, then x is measured by a/X of A. If 
xis known, the working field X can be calculated from 
the change of deflection produced by the superposition. 
With Evershed ammeters the field measured in this way 
was in one instrument 200, and in another 226, or about 
one-third of Mr. Campbell’s figure (700) for the Evershed 
ammeter. Mr. Campbell’s value of B did not represent 
the working field, but the field at the end of one of the 
fixed pieces of iron. 

Mr. Campbell, in reply, said he thought the theory of 
electrical instruments to be well within the limits of 
physics, and he had for that reason presented the paper 
to the Physical Society. The position chosen for the search 
coil in the Kelvin-balance tests may not have corresponded 
to the working flux ; but it was near to the + position, 
and he had mr ge | . orem the position chosen. His 
results as regards the Weston instrument differed from 
those of Professor Ayrton, the errors he had observed for 
the particular ammeter used were under 0.1 per cent. 
The earth’s field probably produced an effect different 
for different Weston instruments, <i at ay to the degree 
of saturation of the permanent magnet. In Mr. Camp- 
bell’s tests, the Weston instrument did not have an iron 
case. A paper by Professor W. B. Morton on ‘‘ The Pro- 
pagation of Damped Electrical Oscillations along Parallel 
Wires” was then read by Professor J. D. Everett. Ina 
paper published in the Philosophical Magazine for Sep- 
tember, 1898, Dr. E. H. Barton compared the attenuation 
of electrical waves in their —< along lel wires, 
as experimentally determined by him, with the formula 
— by Mr. Heaviside in his theory of long waves. He 

nds close agreement as regards the effect of a terminal re- 
sistance, but 1 discrepancy in the case of the attenua- 
tion constant. Professor Morton now investigates how far 
the results should be modified when it is supposed, as under 
actual conditions, that the oscillations propagated from the 
origin are damped, and that the circuit isnot balanced, as in 
the ideal case of distortionless transmission. He finds (1) 
that the velocity of propagntion is increased, while (2) 
the attenuation is inc , and (3) with infinite resist- 
ance between the ends of the wires, the waves are, as 
before, reflected completely with phase unchanged. As 
the resistance is diminished, the amplitude of the reflected 
waves is decreased and a phase-difference is introduced. 
For a certain value of the resistance the reflected - 
tude is a minimum, and the phase-difference is 7/2. When 
the resistance is zero there is again complete reflection, 
with phase-difference *; ¢.¢., the waves are reversed. 
The result is that the reflector-factor for amplitude seems 
to pass continuously from (+1) to (—1) without ing 
through zero. Using the numbers given by Dr. on, 
it is found that the corrections to the simple theory are 
extremely small, so that in actual cases the damping may 
be ignored, and the circuit may be ed as distor- 





tionless. 
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Mr. Oliver Heaviside (abstract of communication). Mr. 
Heaviside, using his own notation, exhibits mathemati- 
cally the connection between the case investigated by Mr. 
Morton, of a wave-train arising from a damped source, 
and the standard case of an undamped source. The cause 
of the attenuating coefficient coming out twice as great in 
Dr. Barton’s experimental conditions as when resistance 
is calculated by Lord Rayleigh’s formula, is attributed to 
lack of correspondence between the experimental con- 
ditions and those of the ideal theory. For: (1) The ex- 
ternal resistance, of unknown amount, is ignored. (2) Itis 
not certainly to be expected that the formula in question 
is true for millions of vibrations per second. It may, how- 
ever, be concluded from the experiments that the theory 
furnishes an approximation to the real resistance. (4) 
The magnetic vibrations to which the wires are subjected 
are now long-continued and undamped as assumed by the 
formula. hen a wave-train passes any point on a wire, 
its surface is subjected to an impulsion vibration lasting 
only a very minute fraction of a second; a vibration, 
moreover, which is very rapidly damped. So there is no 
definite resistance, and the resistance is greater according 
to Lord Rayleigh’s formula. (5) Perhaps, also, the 
terminal-reflections involved in Dr. Barton’s calculations 
may introduce error. 

The President proposed votes of thanks to the authors, 
and the meeting was adjourned until November 25. 





ELECTRICAL TRANSMISSION OF POWER 
IN MINING. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 15, Mr. W. H. 
Preece, C.B,, F.R.S., President, in the chair, the paper 
read was on ‘‘ Electrical Transmission of Power in 
Mining, ” by Mr. W. B. Esson, M. Inst, C.E, 

The disadvantages attendant upon expensive transport 
of ore had been to a large extent neutralised by the elec- 
trical transmission of power. By —_ electrically-trans- 
mitted power, the crushing mills could be placed at the 
mine, and the serious expense of transporting the ore to 
the site of the water power could thus be saved. Gene- 
rally, electricity furnished the only practicable means for 
transmitting power for mining operations, and the ease 
with which a copper wire could be carried over any kind 
of country, together with the plastic nature of the ma- 
terial, rendered the electrical conductor the simplest and 
most reliable of all vehicles for power transmission. 

Before deciding whether power transmission should be 
adopted, it was generally necessary to compare the cost of 
the alternative methods of (a) bringing fuel toa mine to 
work the machinery by steam, and (0) transmitting power 
electrically to a mine from a generating station situated 
atsome convenient position for utilising existing water 
power. The working expenses, added to the interest on 
the capital invested, made up in both cases the annual 
cost; but the question as to which alternative should be 
adopted depended largely upon the hours of working. 
For working 12 hours a day a result in favour of steam 
might be shown, while for a 24-hours’ day the evidence 
might be largely in favour of water, depending upon the 
capital required to be expended in the AS ena works. 

he plant erected at the Sheba Gold Mining Company’s 
mine for the electrical transmission of power to the 
crushing mills, 5 miles distant, was described, and the 
cost of milling was shown to be 1s, 8d. per ton of ore as 
against 6s. 1d. per ton when aerial ropeway transport was 
used, and 1/. 12s, 6d, per ton during the time of ox-wagon 
transport. 

The water-power was obtained by a dam across the 
Queen’s River, two miles above the as station, 
to which the water was conveyed partly in open race and 
aed in tunnel. The maximum head derived was 32 ft. 

he turbines were of the Victor horizontal type, driving 
a countershaft at 300 revolutions per minute by ropes, 
and were together capable of developing 396 horse-power. 
They were provided with Snow governors, acting directly 
upon the turbine gate. 

The generating plant consisted of three alternatin 
current dynamos supplying current at 3300 volts. Eac 
renee two alternating currents having a phase dif- 
erence of 90 deg., and was capable of giving an output 
of 150 electrical horse-power, The armature was sta- 
tionary and the field magnets rotated at a speed of 400 
revolutions per minute, The stationary high-pressure 
coils were mounted on laminated iron sectors, which were 
laid close together in a strong cast-iron cylindrical shell, 
made in halves to form the armature. This was 54 in. in 
Internal diameter by 12 in. wide, and within it the field 
ry rotated. Each coil was wound on a former, and 
had 63 turns of double cotton-covered wire 0.12 in. by 
0.09 in. in seven layers. The — layers are carefully 
insulated by micanite cloth, while the complete coil was 
boiled in paraffin, and was afterwards heavily covered 
with impregnated tape to a thickness of » in. In addi- 
tion, during the process of mounting, a trough of fibre 
was interposed between the coil and the iron core. There 
were 14 coils on the armature, the seven upper coils being 
for one phase, and the seven lower coils for the other ; 
each, therefore, contributed about 470 volts to the circuit. 
The coils were a to give the phase-difference by 
the interposition of idle laminated sectors. 

_ The field magnet was excited by a single coil, and con- 
sisted of a steel wheel, from the rim of which projected 
two series of poles, N on one side of the coil and S on the 
other. The poles were expanded on the face and were 
curved to form a circle of 16 alternate faces, which were 
Feeented to the armature core, with an air-gap of 0.33 in. 

€ exciting coil was wound on a cast-iron drumr pl: 


in the middle, between the projecting poles, and was posi- 
tively driven by a sotgle of pins screwed into the steel 
casting. It terminated in a pair of gun-metal rings lying 
side-by-side upon, and insulated from, a substantial cast- 


iron bush, which in turn was keyed upon the shaft. The 
exciters were ordinary two-pole upright machines. For 
throwing the alternators into parallel the incoming alter- 
nator was plugged on to the ae en and when 
———- synchronism was indicated by the hot wire 
voltmeters, it was thrown into the main circuit by<closing, 
through a large choking coil, a path between the syn- 
chronising bars and the main omnibus bars. The choking 
coil prevented a large rush of current, due to difference 
of phase, between the alternators, though at the same 
time allowing sufficient current to pass to pull the new 
machine into step. 

The current was transmitted by cables to the mine, and 
at the receiving-house the pressure was reduced to 100 
volts for pape motors and lighting the workings. The 
frequency at which the plant worked was 53.3 per second. 
The conductors were laid underground, and consisted of 
concentric cables insulated with impregnated jute covered 
with lead and armoured. There was no fall of potential 
due to self-induction in the cables, nor had the current in 
one pair of conductors any inductive effect on the neigh- 
bouring pair. But when overhead wires were employed, 
the conductors being of necessity some distance apart, 
there was not only a fall of potential due to self-induc- 
tion in the lines, but, unless precautions were taken, the 
mutual] induction of the circuits carrying currents of a 
bahia arena displacement tended to produce inductive 

issymmetry throughout the system. Every length of 
cable was tested to a pressure of 10,000 volts before leav- 
ing the maker’s works. Lightning guards were fitted at 
each end of the line, to prevent accidents to the machi- 
nery from the effects of the induced charge. 

At the receiving house there were four transformers of 
50 kilowatts capacity, two for each phase; these reduced 
the pressure from 3000 volts to 100 volts. The use of oil 
for the transformers had been discarded after the experi- 
mental trials. 

The motors were of the induction type ; their construc- 
tion was fully described, and the author also explained 
their working under varying conditions, and gave a brief 
account of the laws which governed their action. 

The crushing mill at Sheba worked night and day; and 
in one year, of the possible 365 days of 24 hours each, the 
| aan had been cut off the conductors for only 4 days 

hours 22 miuutes, which had been chiefly occupied in 
inspecting the water race, overhauling the belts, ropes, 
&c., and in executing general repairs to the machinery. 
The efficiency of the plant from the turbine shafts at the 
enerating station to the motor shafts at the mine, might 

taken as 79 per cent. 





NEWFOUNDLAND PETROLEUM.—Petroleum has been dis- 
covered at Port-au-Port, on the west coast of Newfound- 
land. The oil is stated to be abundant and of good 
quality. 





‘Buyers’ GuipE To TECHNICAL Books ON THE ME- 
CHANICAL ArRTs.”—Under the above title the Britannia 
Company, of Colchester, have issued a list of books which 
they claim contains the names of the best books on engi- 
neering and kindred subjects. Whilst the bulk of the 
volumes have been selected with some judgment, we can 
only be astonished at the inclusion of others, as well as 
at certain notable omissions, amongst which are some of 
the very best books on technology ever written. The 
list, as given, requires, in our opinion, considerable re- 
vision, as a number of the works listed here are decidedly 
out of date, or otherwise undeserving of the prominence 
accorded them. 


Tur Water Drivinine Casz.—It will be remembered 
that some months ago the auditor to the Govern- 
ment Board disallowed the expenditure of a district 
council in securing the services of Mr. L. Gataker, a 
water diviner. This decision has now been reversed by 
the Local Government Board, who state their reasons as 
follow: ‘‘The auditor disallowed the payment for 
reasons, which in effect, are as follow: Firstly, that Mr. 
Gataker’s claim to be able to discover subterranean 
sources of water was such a pretence as constituted an 
indictable offence, and that, therefore, the consideration 
for his employment was illegal and the contract void. 
Secondly, that in disregarding a certain geological report 
and employing Mr. Gataker, the district council incurred 
expenditure without any sufficient ground and recklessly 
wasted the public money under their control. Thirdly, 
that Mr. Gataker’s claim to be able to discover subterra- 
nean sources of water was practically an attempt at impo- 
sition; and that, therefore, he was not a proper person 
for the district council to employ. The auditor pall power 
you with the sum disallowed on the ground that you 
authorised its payment, but it does not appear to the 
Board that his decision with respect to the disallowance 
and surcharge can be sustained. As regards the auditor’s 
first reason, the Board do not consider that it has been 
proved that Mr. Gataker committed an indictable offence ; 
or that, if he did so, the members of the district council 
were aware that his pretences were illegal. This being 
the case, the Board are of opinion that it must be held that 
the first reason assigned by the auditor fails to support his 
decision. As regards his second reason, the cannot 
but consider the action of the district council as unwise, 
but it does not appear to them, having to the 
recommendations the council received as to Mr. Gataker’s 
capabilities that the council can be considered as havin: 

acted with such recklessness that the disallowance an 

charge can be confirmed on this ground. In view of the 
above considerations respecting the auditor’s first and 
second reasons, the ay ewer taken by him in his third 
reason appears to this Board to be insufficient to support 


his decision, and in the circumstances the Board propose 





to reverse the disallowance and surcharge. An order will 
shortly be issued accordingly.” 





INDUSTRIAL NOTES. 


Tue Parliamentary Committee, in accordance with 
the decision of the Bristol Trades Congress, have formu- 
lated their programme of legislative measures, which 
is described as the “‘irreducible minimum of their de- 
mands.” ° For some years past a series of deputations 
to Ministers have been arranged, but these are expen- 
sive to the societies, as the Toingeten have to be paid 
for loss of time and all expenses of travelling, hotel 
accommodation, &c. The publication of a Parliamen- 
tary programme is but a return to the earlier practice 
when the contributions were small and the funds 
scanty. But there is a difference in the mode. For- 
merly the Parliamentary Committee appended a pro- 
gramme to their report, the several items being sub- 
mitted to the Congress for approval or otherwise. In 
the present case the Congress decided upon the policy, 
and the Committee have lost no time in carrying it out. 
There is, however, another difference. As arule, the 
earlier congresses decided as to measures possible in 
the ensuing session of Parliament ; in the present pro- 
gramme work is cut out for years tocome. The pro- 
gramme is set forth under eight heads, but some of 
these involve many separate measures. The first 
three are political in a party sense, and cannot be 
expected to pass under a Conservative or Unionist 
administration. The first includes extensive electoral 
reforms—the reduction of the qualifying period of 
residence to the lowest possible point ; the payment of 
the cost of registration out of public funds—by the 
State or the local authority ; the abolition of plural 
voting ; payment of the returning officers’ expenses 
out of public funds; and the provision that temporary 
parochial relief shall not involve the disfranchisement 
of the recipient. These reforms would require five 
separate Bills, or one great consolidation Act for all 
the electoral laws of the United Kingdom now in force. 

The second item is scarcely less formidable. It pro- 
poses a separate valuation of land and of all improve- 
ments upon it, and the assessment for taxation and 
rates to be upon the full annual value of the land, 
whether in use or not. This would require some 
nice adjustments, as regards taxation, as between 
lands which have been ‘‘ redeemed” and those that 
have not. The third item provides for the ‘‘ payment 
of Members of Parliament,” a matter about which there 
is a strong difference of opinion on the Liberal as well 
as on the Conservative side of the House, perhaps as 
strong on the one side as the other 

The other five demands are: 4. The extension of 
the Workmen’s Compensation Act to all trades and 
industries on land or sea. This can hardly be resisted 
for any length of time. 5. A better administration 
of the ‘‘ fair wages resolution ” passed by the House of 
Commons in Peewee, 1891 ; and a minimum wage of 
24s. per week for labourers in Government depart- 
ments. 6. A Miners’ Eight-Hours Bill. The last- 
named would seem to imply that the Congress, or, at 
least, its representative committee, have abandoned 
the universal eight-hours day. 7. A Board of Trade 
inquiry into the victimising of railway servants for 
taking part in trade union work. Steam Engines 
and Boilers (Persons in Charge) Bill, on the lines of 
the one of last session. This ‘‘irreducible minimum ” 
is rather a large order, not only for any one session, but 
for one whole Parliament. he vastness of the order 
will prove its weakness, for all who are opposed to the 
separate items will combine to — the entire bloc. 
If Numbers 4, 5, 7, and 8 were selected, and the efforts 
of the workers were concentrated upon them, there 
might be some chance of some of these being carried. 
Otherwise the ‘ irreducible minimum ” will remain as 
the expression of ‘‘a pious opinion” as to what the 
trade unionists of the country would like, provided 
that circumstances were favourable for the full accept- 
ance of the programme, a contingency not likely to 
arise this century at least. 





The debate on ‘‘ fair wages” at the London School 
Board was not at all edifying, and the result was far 
from satisfactory. The Works Committee submitted 
the following resolution: ‘‘That where in any trade 
evidence is furnished to the Board of a recognised rate 
of wages accepted between employers and Sra 
such rate of wages to be filed in the head offices of the 
Board, and be inserted in the contracts in like manner 
to the schedule of wages inserted in the building con- 
tracts of the Board.” To this an amendment was 
proposed to add: ‘‘ And that where no such 
rate of wages is proved to be in existence the 
shall, in any case in which it may seem desirable, 
insert a schedule of such wages as they require to be 
paid.” The discussion was a curious one, and 
alleged election pledges were hurled about in some 
heat. The chairman of the Works Committee, who 
is a Progressive, moved the resolution, and sup- 
ported it. The ‘‘ Progressive leader” on the Board 
voted for it, as did also four other ‘‘ Progressives ;” 
on the other hand, some of the ‘‘ Moderates” sup- 
ported the amendment. The pi to construct a 
wages rate, and insert such rate in a schedule to a 





contract, goes beyond the ‘‘fair wages resolution ” 
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of the House of Commons. The Board havea right to 
fix the wages of their own employés, and to stand by 
the recognised rates of wages in the various trades, 
but they exceed their right when they attempt to 
construct rates to be paid by employers, simply 
because those employers may for the time being be 
doing some work for the Board. The effect of such a 
policy would be to use the Board as a lever to force up 
wages, because the schedule of the Board would be 
taken as the minimum in the trade in all cases, 
whether the work done was for the Board or not. 
There is grave danger in public bodies being made the 
vehicle and the means whereby rates of wages shall 
be levelled up. Public policy will be disregarded at 
election times, and pledges will be exacted, and given 
by the less scrupulous candidates by groups of voters 
representing particular industries. 





The Friendly Society of Ironfounders has determined 
by vote to send delegates to the Federation Congress 
to be held in Manchester on January 24, 1899. The 
sittings of the Congress are limited to three days. The 
council of the society have decided that three delegates 
be sent ; the persons to be deputed will be chosen by 
the votes of the members. The state of trade is repre- 
sented as being about the same as last month. The total 
number on the funds was 1729, last month1730. The 
number on donation benefit was 318, a decrease of 16; 
on travel and otherwise on the trade fund 92, de- 
crease of 13; on dispute 60, increase three. On sick 
benefit there were 428, increase 19, and on super- 
annuation 831, increase six. The total cost per week 
was 545/. 2s. 4d., or about 73d. per member per week. 
The cost of out-of-work and dispute benefit was 
147/. 12s. 4d. ; sick benefit, 149/. 5s. ; superannuation, 
248/. 5s. The total number of members at date was 
17,112, the highest point ever reached. The total cash 
balance was 64,962/. lls. 9d., showing an increase of 
3494/. 16s. 8d.; as compared with a year ago the in- 
crease is nearly 13,000/. The returns as to the state 
of trade are very reassuring. In 87 places, with 12,804 
members, trade is represented as very good, showing 
an increase of four places employing 750 more members. 
In 23 other places, employing 3151, trade is described as 
= ; in 10 places, employing 667 members as moderate. 

nly in two places was it bad, employing 82 members. 
Last month there were three such places, employing 125 
members. The position is therefore be 9 and the 
oe ge are encouraging for the winter. The Barrow 

ranch is able to report an advance in wages of 2s. per 
weck, and an agreement with Messrs. Vickers, Sons, 
and Maxim, Limited, as to the future regulation of 
wages in that distriet. It is expected that all other 
employers will follow suit. The Hull employers have 
given another advance of 1s. per week, and a further 
advance of a like sum in February next. Leeds 
employers have given ls. per week advance and a 

romise of another ls. in January, if trade permit. 

ewsbury and Wigan have also obtained ls. per week 
advance, and Dublin members 2s. per week. 





The report of the Amalgamated Society of Car- 
penters and Joiners is exceedingly encouraging as 
regards the state of trade. Out of a total member- 
ship of 56,101, only 423 were unemployed, and of 
these 120 were in the United States, Canada, or 
Australia, leaving only 303 unemployed in the United 
Kingdom, and that number includes any on dispute 
benefit. There were, however, 1020 on sick benefit, 
and 627 on superannuation allowance. The report 
says: ‘‘Our trade now is in a most peaceful state, no 
strikes or rumours of any kind, consequently it is 
reasonable to assume that all is well.” There was an 
indication of trouble at Leicester, a strike and lock- 
out being threatened over the fixing, &c., of ‘‘ unfair 
joinery,” but the Council sent a deputation and terms 
were arranged satisfactory to all parties. But a 
dispute is threatened at Sutton Coldtield, where an 
employer posted a notice to the effect that he did not 
recognise any trade union, and that he will emplo 
no unionists. The final result is not yet sections 28 8 
In the Tyne district there are indications of a pos- 
sible dispute over the overtime question, but no 
action has been taken. Employers and employed 
have a mutual rule on the question, and the men say 
that the rule shall be upheld. Questions are pending 
also in the London shipyards, at Bristol, Doncaster, 
Wigan, Mansfield, New Brempton, Nuneaton, Read- 
ing, Rochester, and Chatham, and at Derby. Mem- 
bers are mo 4 | desired to make inquiries before 
accepting work in those places. The report refers to 
the attempts of some employers to insist upon their 
workmen belonging to an insurance fund. The 
Council having obtained a form of agreement, alleged 
to have been given to some of the workmen, have 
obtained legal opinion thereon, the opinion being that 
all such agreements will be void. The members are 
thereupon advised to refuse to contribute, and should 
they be Seen for such refusal, they will be placed 
on the funds. The lawyers suggest a test action if the 
form of agreement be put in operation, so as to obtain 


time to ascertain the real effects of the Act, but so far 
it seems to have proved a benefit to the workmen. 





The engineering trades throughout Lancashire con- 
tinue to be exceptionally active in nearly all branches. 
In the one or two sections where new work was not 
coming forward very freely of late there has been a 
manifest improvement. The makers of loom machi- 
nery report a decidedly more active business, more 
orders having been given out, so that most of the firms 
are well engaged for the present. Machine tool- 
makers in all the special branches, both light and 
heavy, continue to be exceedingly full of work, with 
the prospect of so continuing for some time to come. 
Stationary and locomotive engine-builders are also 
full of work fora longtime ahead. Boilermakers are 
exceptionally busy, and so also are hydraulic and 
electrical engineers. General engineers are also, as a 
rule, equally busy. In nearly all cases the establish- 
ments are full of work well into the coming year, and 
in many cases they have sufficient to carry them over 
the whole of the year 1899. This exceptional activity 
is, of course, ped a wages movement in some dis- 
tricts, but the general feeling is that it will be met in 
an amicable spirit by employers, and that no stoppage 
of work will result. Possibly the prolonged dispute 
of last year may, in the end, eventuate in more friendly 
negotiations than had been the case for some time 

rior to that dispute. The iron market is tolerably 
firm and buoyant, the tendency in prices being in an 
upward direction. There has been, perhaps, some 
hesitancy on the part of buyers to purchase at full 
rates, especially as only deferred delivery can be pro- 
mised in most cases, but it appears that a very fair 
weight of business has been put through, both in raw 
and finished material. Makers, as a rule, are so well 
‘es with orders that they evince noardour about 

oking others at the present time. 





In the Wolverhampton district all sections of the 
iron and steel trade continue to be in a healthful 
condition. Manufacturers are not only well situated 
for orders already in hand, but they are offered addi- 
tional orders which they cannot well undertake to 
execute within the time prescribed by the customers, 
and they have therefore to be refused. So urgent is 
the demand in some cases that would-be purchasers of 
finished iron offer an advance on quarter-day rates in 
order to get acceptance of their requests for prompt 
supplies. The Admiralty and shipbuilding firms con- 
tinue to distribute large orders—best bars, plates, 
chain and cable iron being in heavy request for dock- 
yard and shipbuilding purposes. Common bars are 
also in good request, a there has been an improving 
demand for black sheets and hoops. Galvanised-iron 
makers are busier on foreign account, and there is a 
good demand for strip, strong sheets, angle and 
channel iron. The demand for steel is so great that 
the offers of orders are greatly in excess of what 
makers can accept for delivery within the time pre- 
scribed by customers ; the result has been that blooms 
and billets fetch 5s. per ton more than the prices of 
last quarter-day. Pig iron is again at a premium, 
best forge and foundry qualities advanced 2s. 6d. 
during the past week. The engineering and allied 
branches of trade are all busy, ee boilermakers, 
bridge and girder constructors, tankmakers, iron- 
founders, and workers at the railway sheds, 


In the Birmingham district the demand for all kinds 
of crude and finished iron is so active that an upward 
tendency in prices is again observable. Pig-iron prices, 
however, though well maintained, showed a wider 
margin between the minimum and the maximum prices. 
Marked bars have been firm at quoted prices, and un- 
marked bars maintain their position. The steel trade 
has not ey improved, but there has been a 
strengthening of prices. Steel is in heavy demand, 
some qualities being scarce and dear, The engineer- 
ing and allied trades generally are fairly busy, and so 
also are the lighter iron, steel, and metal-using indus- 
tries. The workers in the wrought-iron tube trade 
have been demanding an increase of 74 per cent. in 
wages, but the analen contend that the state of 
trade does not warrant the advance demanded, The 
number of workers affected in the district is between 
1000 and 2000, and a stoppage of work would be dis- 
astrous. The representatives of the two parties met 
in the city of Birmingham last week, but no decision 
was arrived at. It appears, however, that an offer of 
arbitration was made, which offer was referred to the 
men for their decision. 





The strike of Scotch steelworkers has been practic- 
ally settled. The employers agreed to concede the 
5 per cent. advance requested on and after Monday, 
the 14th instant, instead of on December 3, as at first 
offered, which offer the representatives of the men 
accepted on behalf of their constituents. 





At a conference between the representatives of the 
employers and employed in the engineering trades, 


demands of the men, it was agreed to recom. 
mend a settlement as regards the dispute at Sheffield 
as to wages and hours. The situation of affairs at 
Dundee and Halifax was also discussed, and recom. 
mendations were made for the settlement of the ques- 
tions at issue. The proposals will be laid before the 
parties concerned before 1 tape made public, but it 
is thought that matters will be amicably arranged. 





A shipping dispute of some proportions broke out 
on the Clyde last week, and threatens to become 
serious. For some time past the Seamen and Fire. 
men’s Union have been again active in reorganising 
for a fight. The officials have been striving to detach 
the men from the Shipping Federation, and to get 
them to ship under the union ticket. It is reported 
that a number of men have left the Shipping Federa- 
tion in consequence. Last week some of the ship- 
owners refused to re-engage the men who had thus 
left the federation, and a number of other men were 
sent to Greenock to take the places of those who were 
out. Meetings of the men were held, and the men 
refused to work, two vessels having failed to get fede- 
ration crews. It is said that between 2000 and 3000 
men have left the federation, and rejoined the union, 
The issue of the dispute will depend upon circum- 
stances of a local character, for the men have no funds 
with which to fight. 





The agitation of Government labourers for a minimum 
wage of 24s. per week is being carried on vigorously, 
several members of the London County Council being 
prominent at the meetings held. At the Deptford 
i a L.C.C. was in the chair, and three other 
Councillors addressed the meeting. Wages questions 
are being more and more used by representatives of 

ublic bodies and by candidates as a means of popu- 
arity, but this kind of thing has its dangers as well as 
its advantages. 





Mr. Goschen received a deputation of Members of 
Parliament and others last week on the subject of the 
grievances of Dockyard employés. The members 
present represented dockyard constituencies, and 
therefore have a personal interest in the questions at 
issue. These men, as a rule, are not in any trade 
union, and therefore they strive to influence the Ad- 
miralty by means of their members. Mr. Goschen is, 
however, a strong political economist, and will look at 
all questions from that standpoint, as regards the 
effect upon the body politic. 





The dispute of the railway men on the Taff Vale 
Railway may end in litigation if the men are guided 
by the advice of the union secretary. He urges that 
the directors be summoned for breach of contract, in 
the same way as the miners have been summoned on 
account of Mabon’s Day. A case of this kind might be 
useful in order to see whether breaches of contract are 
punishable when committed by the managers of a com- 
pany as well as by the workmen. 





The Miners’ Federation, it is reported, have com- 
menced an action against the Whitwick Colliery Com- 
pany for compensation for loss of life and injury in 
the disaster in April last. The damages are laid at 
10,0007. Lord Campbell’s Act is still in force as re- 
gards those killed by such accidents. 

The Coalowners’ Association have issued summenses 
against 22,000 miners in the Pontypridd and Rhondda 
Valley districts for absenting themselves from work 
on Mabon’s Day. The issue is not yet decided at date 
of writing, but it will bea test case as regards collec- 
tive agreements. 








Our Rats AproaD.—No recovery was observable in 
our export rail trade in October, the shipments for that 
month only coming out at 31,165. tons, as compared with 
46,793 tons in October, 1897, and 45,605 tons in October, 
1896. In the 10 months ending October 31 this year the 
roe ye exports were 422,055 tons, as compared with 
289 tons and 491,095 tons in the corresponding periods 
of 1897 and 1896 respectively. ‘I'he principal cause 0 
the falling off in this year’s exports has been the 
Svialcel demand for our rails from British India, which 
only took 177,574 tons to October 31, as compare 
with 234,144 tons in the corresponding period of 15°. 
The exports to Australasia also declined to 23,(08 tons 
this year, as compared with 68,107 tons, and those 4 
British South Africa to 33,641 tons, as compared witl 
52,734 tons. The Argentine Republic took 47,089 tons, 
as compared with 39,139 tons ; Spain, 4928 tons, as —_ 
pared with 3194 tons; Sweden and Norway, 43,1 
tons, as compared with 23,900 tons ; Russia, 19,574 tons, 
as compared with 7160 tons; Italy, 3226 tons, as com- 
pared with 140 tons; and Brazil, 23,820 tons, as com- 
pared with 19,791 tons. On the other hand, there - 
a great falling off in the deliveries to Japan, which —_ 
took 5008 tons to October 31 this year, as compared with 
48,211 tons. Egypt, again, only took 26,781 tons, as com- 
pared with 35,163 tons; and Mexico 8875 tons, as pene 
red with 25,421 tons. The value of the rails meet 
rom the United Kingdom in the first 10 months of t! “ 
ear was computed at 1,918,864/., as com Bem t 
232, 2551. and 2,185,165/. in the corresponding periods oO 








the decision of a court of law. It will take a little 


held in London last week to consider various 





1897 and 1896 respectively. 
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HEYWOOD AND BRIDGE’S FRICTION CLUTCH. 


CONSTRUCTED BY MESSRS. DAVID BRIDGE AND CO., ENGINEERS, SALFORD. 





WE illustrate on this page a friction clutch which, 
as made by Messrs. David Bridge and Co., of the 
King-street Works, Salford, Manchester, has proved 
very useful in driving calenders, beetles, and heavy 
machinery generally. The clutch, as shown in Figs. 1 
and 2, consists essentially of two parts, an outer 
shell, which is driven from the main line shaft by 
means of a pulley or wheel keyed on its boss, and a 
centre piece keyed to the shaft to be driven. The 
outer piece when loose runs on a long gun-metal bush 
clearly shown in Fig. 2, the lubrication of this bear- 
ing being amply provided for; there is thus no wear 
on the shaft. In some instances, as, for instance, for 
driving dynamos, pumps, &c., the shell bosses of the 
clutches are arranged to form hollow shafts, the pulley 
fixed in the centre and keyed thereon, with a bearing 
on either side, so that when the dynamo or pump is not 
required, the clutch is simply taken out of gear and 
the shaft revolves idly through the hollow boss. The 
shape of the centre piece is well shown in Fig. 1. It 
consists, it will be seen, of a single casting split at two 
points diametrically opposite. ‘n coupling up, these 
openings are widened by right and left-handed screws 
and toggle gear of the usual type. Provision is made 
for taking up any slight wear, but the clutches, it 
is stated, will run for years without requiring any 
adjustment. The clutch is substantially made, and 
the standard sizes are designed for shafts from 2 in. 
up to 8 in. in diameter, the largest being capable of 
transmitting 400 horse-power at 100 revolutions per 
minute, 








ROTATORY CONVERTERS.* 


By Professor Sipvanus P. THompson, D.Sc., F.R.S., 
Vice-President. 


So much interest is concentrated at the present time 
upon the transmission and distribution of electric energy 
for motive and locomotive power, as well as for lighting, 
that attention gp ! rofitably be directed to a class of 
machines which itherto have been little discussed, 
namely, rotatory converters. 

In general a rotatory converter may be described as a 
machine having something in common both with a 
dynamo and with a motor so far as its structure goes, 
and of which the function performed by its rotation is to 
transform the electric energy which is imparted to it in 
one form into an output of electric energy of some other 
form. Of such converters there are many varieties, 
subserving many different uses. For example, one sort 
of rotatory converter will change continuous currents at 
one voltage into continuous currents at a different 
voltage. Another will change two-phase alternating 
current into three-phase alternating current. Another 
will change three-phase alternating current into con- 
tinuous current. Yet another will change an alternating 
current of a certain frequency into an alternating current 
of a different frequency. 

In the following Table of the principal conversions 
which may thus be accomplished, C stands for continuous 
current, A, for alternating current of single-phase, A, for 
two-phase, A; for three-phase. 

- C to C at higher or lower voltage. 

ee 
«i; to 2 ’ 

ra ie : 
C to Aj, or A; to C. 
C to Ag, or Ae to C. 

C to Ag, or A; to C. 
= A, to Ag, or Ag to Aj. 

9. A; to As, or A; to Aj. 

10. A, to As, or As to Ao. 

11. A) to A, of different phase. 

_ 12. A) to A; of different pemney. 
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Any one of these conversions might be accomplished 
by selecting an appropriate motor to receive and 
driven by the primary current, and coupling it to a 
generator to give out a secondary current of the species 
desired. It will be noted that of these conversions No. 2 
is the ordinary alternate current transformation, and is 
better accomplished by ordinary stationary transformers ; 
as also are Nos. 3 and 4. By a suitable combination of 
stationary transformers No. 10 can also be effected, whilst 
Nos. 8 and 9 may be more or less satisfactorily effected 
by the use of auxiliary choking coils and condensers. 
But all of them may, and all the others must, be effected 
by means of rotary apparatus. From the above list there 
have been omitted several possible cases of conversion, 
as, for example, that of a current supplied at fixed voltage 
but of varying amperage, to a current of fixed amperage 
but delivered at varying voltage. 

It is not proposed here to deal, save purely incidentally, 
with the continuous current transformer (No. 1 of the 
above Table), which was brought before the Institution 
seven years ago by Major-General Webter (vol. xx., 
page 63, 1891); nor with phase transformers (Nos. 8, 9, 
10, and 11) ; nor with frequency transformers (No. 12) ; 
nor with any stationary kind of transformer. This paper 
will be directed to the machines devoted to the purpose 
of converting continuous currents into alternating cur- 
rents of one, two, or three phases, or vice versd. The im- 
portance which such machines have now assumed in the 
electrical industry arises from several causes. Long- 
distance transmission, with its corollary of the employ- 
ment of high voltages, has demanded for this service 
alternating currents. The development of the electric 
tramway with continuous current motors has called for 
methods of feeding at distant points. For this service 
rotatory converters are required. Also for charging 
accumulators in cases where the public supply is an 
alternating one, and for factory driving with three-phase 
motors in cases where the public supply is one with 
continuous currents, rotatory converters are wanted. 
All these cases might, of course, be met by the use of 
coupled machines, motor and generator. An early 
example of this method was afforded by the lighting 
station at Cassel, where the high-voltage alternating 
transmission was effected by the use of synchronous 
single-phase alternators, and the town distribution by 
continuous current dynamos coupled to the shaft of the 
synchronous motors. Even now, in the case of a three- 
phase transmission and a continuous current distribution, 
some engineers recommend the use of a group converter 
consisting of a non-synchronous three-phase motor coupled 
to a continuous current dynamo. But in all such cases 
the efficiency of the group is necessarily lower than that 
of either of its component parts. If a motor having, say, 
a 90 per cent. efficiency is coupled to a dynamo, also of 
90 per cent. efficiency, the efficiency of the group cannot 
possibly exceed 81 per cent. 

Two other solutions to the general problem are possible. 
One is to wind the revolving armature with two sets of 
windings—one to receive the —s current and revolve 
as a motor, the other to generate the secondary current. 
As only one field magnet and one pair of bearings are 
required, there isan obvious economy of material, though 
no great saving in efficiency. Another solution—not, it 
is true, of universal application, but having the advantage 
of effecting a considerable increase of efficiency as well as 
an economy in material—is to wind the armature with 
but one set of windings, furnished at one end with a com- 
mutator, and at the other with appropriate contact rings, 
the same winding serving both to receive the incoming 

rimary current and to generate the secondary current. 
tt is this specialised type of machine which is the main 
subject of the present discussion, and which is called par 
excellence a rotatory converter. 

At this point it may be convenient to drop the 
adjective ‘‘rotatory,” and speak simply of converters, 
leaving the term ‘‘ transformer ” to denote the stationary 
apparatus. 

Converters of a simple kind have been known for 
many years. Ever since 1885 there has been one at the 
Technical College, Finsbury, consisting of a bipolar 


Gramme machine with the ordinary commutator, with 
the addition of two insulated contact rings at the other 
end of the armature, these rings being connected to two 
oints on the winding at opposite ends of a diameter. 

t therefore belongs to a species C A, (or No. 5 of 
Table I.). The addition of three contact rings con- 
nected to three symmetrical points on the winding 
would constitute a machine of the species C A; (or 
No. 7 of Table I.). 

It may be convenient here to point out the relation 
between the number of contact rings (called for brevity 
slip rings) that are applied in any alternate current 
generator, and the uses to which such generator may be 
put with respect to the phasal relations of the currents 
that may drawn from it. For brevity these are 
enumerated in the following Table. The figures in the 
second column relate to the angles between \the points on 
the winding at which the slip rings are connected for the 
simple case of a bipolar machine. 





Tabse IT. 
Number | 
of Slip | Angle. | Possible Service. 
Rings. 
deg. | 
2 180 | Single-phase. 
3 120 3 single-phase in ternature = ‘‘ three-phase.” 
| f 2 single-phase in quadrature = ‘‘ two-phase,” 
¢ q or 
4 %0 é single-phase in successive quadrature = 
** four-phase.” 
5 72 5 single-phase in quinature = ‘“‘ five-phase.” 
| (3 single-phase in ternature = “‘ three-phase ” 
with separate leads, or 
6 60 |} 6 single-phase in successive sexature = ‘‘ six- 
| phase,” or 
2 three-phase in sexature. 
7 513 | 7 single-phase in septature = ‘‘ seven-phase,” 
| (4 single-phase in successive octature = ‘“‘ four- 
phase ” with separate leads, or 
8 45 |, 8 single-phase in successive octature = “ eight- 
| | phase,” or 
| \2 two-phase in octature. 
3 three-phase in nonature, or 
9 40 {9 single-phase in successive norature = ‘‘ nine- 
phase.” 





The general principles of conversion from polyphase to 
continuous current, or vice versd, are well known. The 
relations, between the respective voltage on the alternating 
current side and the continuous current side have long 
ago been investigated, and expressions for their values in 
the several instances that may arise have been given for 
those cases in which it is assumed (a) that the alternating 
currents are simple sine functions of the time, and () 
that the magnetic flux is distributed as a sine function in 
8 with respect to the periphery of the armature. 
alculations for the voltages of two-phase and three- 
phase converters were given by Professor Ayrton in the 
Journal of the Institution of Electrical Engineers, vol. xxii., 
page 340, in a discussion on April 27, 1893. For the pur- 
pose of studying such machines they may be considered 
either as used to convert continuous currents into alter- 
nating, or as converting alternating into continuous. The 
latter function is of more frequent occurrence in practice ; 
the former is rather more easy to follow out in thought. 
Taking, then, the instance of the converters as used to 
change continuous currents into alternating, and applying 
Professor Ayrton’s results to the several cases, we obtain 
the following numerical values. If we take the continuous 
currents as Seine supplied at a constant pressure of 100 
volts, the voltmeter readings at the alternate current side 
will be as follow : 


| Angle be- | | 




















— tween Con-| Nature of Service | Voltage wes 
Ri P- | nections to Generated. io. Volts 
ings. Rings. olts). 
deg. | i | 
2 180 Single-phase | - j= | 70.71 
| al | ena | 
rte 
3 120 Three-phase [422 | 61.28 
JZ | 
1 . 
His 90 As two-phase 7 a] 70.71 
. 4 90 As four-phase 4 | 50.00 
| 3 
6 | 60 As three-phase | } = = 61.23 
| v2 | 
6 60 As six-ph —* | 
S$ six-phase P 5. 
P 2 a/ 2 | 36.35 








A very complete discussion of the voltage relations, 
with formule applicable to the cases of open-coil wind- 
ings as well as of close-coil windings, was given by Herr 
R. M. Friese in the EHlectrotechnische Zeitschrift of Feb- 
ruary 15, 1894. Throughout the series of articles he 
assumes the sine values of the distribution of the mag- 
netic flux around the periphery of the armature. More 
recently, Mr. Steinmetz has reconsidered the same pro- 
blem in the same journal in articles which a on 
March 3 and 10, 1898. From these theoretical considera- 
tions it is easy to write down not only the voltages in 
the several cases, but also to calculate the corresponding 
relative values of the working currents in the armature 
and in the line wires. Similar calculations, down to a 
certain point, have to be made by a designer of polyphase 
motors. If we assume the above values for the voltages, 
and proceed to calculate the corresponding currents for an 





output of 10 kilowatts, we find the value of the currents 
generated to be as follows, the circuits being supposed 
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non-inductive. Maximum as well as virtual values are 
given. Columns 4 and 5 refer to currents in the arma- 
tures, and columns 6 and 7 to currents in the lines. Star 
groupings are out of the question here, as they cannot be 
applied in armatures of converters. The only two-phase 
case that is possible is really a four-phase. 


Working Currents in Alternating Armatures. 





j P 
| Armature 





- . Line 
: Angle be- Surrent, urrent. 
= tween Con- Nature of 
Rin mf nections to| Service. : : 
BS. Rings. | Vir- | Maxi- Vir- | Maxi- 
tual. mum. tual. mum. 
deg. 
2 180 Single-phase | 70.7 |100.0 141.4 209.0 
3 129 Three-phase 54.5 770 94.3 | 133.3 
4 90 Two-phase | 59.0 707 70.7 | 100.0 
(four wires) 
6 69 Six phase 47.2 66.7 47.2 | 66.6 





If the circuits are inductive, there will be a lag of phase 
in the currents, and wattless currents as well as working 
currents. For an equal output of power the number in 
columns 4 to 7 of the above Table will need to be increased 
by dividing them by the cosine of the angle of lag. 

Let us return to the problems presented by a converter, 
in which an armature, furnished with slip rings at one 
end and a commutator at the other, is wound with but 
one set of windings, receiving current as a motor and 
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delivering it as a generator. The question for considera- 
tion is how the current, in the act of being transformed 
from alternating to continuous, or vice versd, flows 
through the windings of the armature. This is a matter 
that Ge not hitherto been considered in detail in any 
publication. Consider the general case of a revolving 
armature which is at the same time being traversed by 
continuous currents to drive it as a motor, and by alter- 
nating currents which it is putting forth as generator. 
It is self-evident that the currents which it receives as 
motor must be flowing, in general, against the electro- 
motive forces induced internally by its rotation, while the 
currents which it gives out as generator must be flowing 
with those electromotive forces. Further, since at every 
instant (under steady conditions of operation) the value 
of the continuous current is (by hypothesis) unvarying, 


whilst the instantaneous value of the alternating current | 
is continually changing, it is clear that at some instants | equal bipolar magnetic field. 
the motor current must be in excess of the generator | known combination of a motor d 








and instead, to exhibit the arguments numerically by 
taking specific cases that are readily followed. 

Let us consider a 10-kilowatt bipolar ring armature, 
having at its periphery 96 conductors, connected symme- 
trically down to a 48-part commutator, running at 1200 
revolutions per minute, or 20 revolutions per second. 
There will be two turns of the winding between each 
commutator bar and the bar next adjacent. (Or the 
armature might be wound as‘a lap-wound drum, with 
two conductors to constitute each element of the wind- 
ing.) That it may run as a 100-volt continuous current 
machine the magnetic flux through the armature core 
must be 5,208,333 lines, or a little over five megalines. 
Fig. 1 will serve to represent diagramatically this arma- 
ture when receiving 100 amperes at 100 volts, and run- 
ning as a motor. The flow of current in the armature 
winding will, of course, be 50 amperes in each half of the 
ring. - 

Now, suppose a age ad similar armature to be re- 
volving in a precisely similar field, but let its windings 
be connected at two diametrically opposite points to two 
slip rings on the axis (Fig. 2). If driven by power it will 
generate an ag nay are As the maximum voltage 
between the points that are connected to the slip rings 
will be 100 volts, and the virtual volts (as measured by a 
voltmeter) between the rings will be 70.7 (= 100 + »/2), 
if the power applied in turning this armature (Fig. 2) 
be 10 Eieeatin, and if the circuit is non-inductive, 
the output in 10,000 + 


virtual amperes will 
70.7 = 141.4. of the 


f the resistances of each 


armatures is negligibly small, and if there are no fric- 








will then be 10 kilowatts, the input at the motor 10 kilo. 
watts plus the number of watts required to make up all 
the various items of lost power. Tnough the armatures 
are of equal resistance, and are respectively receiving end 
giving out (approximately) equal amounts of eleciric 
energy, the armature of the alternate current side (whether 
used as generator or motor) will heat more than that of 


the continuous current side; for it carries V2 times as 


large a current, and the ohmic heat will be proporti 
to the square of this, or twice that produced in the oe 
tinuous current armature by the 100 amperes of workin 
current. In each armature the heat will be developed 
equally in all the separate coils around the ring. As the 
armatures are alike, and as the similarly pl windings 
in each are passing through identical magnetic fields 
there is no reason why one winding should not answer 
for both pur Figs. 4 shows the case in which this 
change has been made. One armature only is used; it 
is connected at one end to the commutator, at the other 
to the two slip rings, and the machine now becomes a 
simple rotatory converter. The total hysteresis and eddy- 
current losses will obviously be now one-half of their 
former amount. The total heating due to resistance will 
be also reduced, because now the single winding has to 
carry only the differences of the two currents—a point 
resently to be considered—and the ohmic losses will be 
ess. The waste of power, in fact, is approximately 
halved. How far this economy of losses can be carried 
depends on the number of phases of the alternating 
current. But there is another consideration involved—the 
question of armature reactions and sparkless collection of 








FLOW OF CURRENTS in SINGLE PHASE CONVERTER. 


CONTINUOUS CURRENT. 100 AMPERES AT /00 VOLTS 


SINGLE-PHASE CURRENT: (464 VIRTUAL AMPERES, AT 707 V/RTUAL VOLTS. 
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tional or other losses, the power given out by the arma- 
ture which serves as a motor will just suffice to drive the 
armature which serves as generator. Accordingly, let 
us suppose them both mounted upon the same shaft, as 
in Fig. 3, and placed so that each lies in a similar and 
We have here the well- 

mo.* In every actual 


current, whilst at other instants the reverse must be the | case there are, of course, losses (a) by friction, hysteresis, 


case, 


Whilst the average speed of rotation remains | and eddy currents; (b) by heating of the resistances in 


uniform it is certain that duriag each period, or revolu- | the armatures. The former have to be paid for by an 


tion, there will at times be a positive acceleration, and | increase in the motor current. 
Further, it is | present case to amount to 4 


at other times a negative acceleration. 


Suppose them in the 
_ 


r cent. for each armature, 


clear that if there are any irreversible sources of loss of | then 108 amperes, instead of 100, must flow in from the 
energy, such as friction, hysteresis, or eddy-currents, | supply circuit. The heat losses manifest themselves elec- 


the motor current must, on the whole, 


would otherwise be requisite, the power supplied at the | rator, an 
motor side being greater than the output of power at the | voltage is not raised. 


be greater than | trically by a fall of potential at the terminals of the gene- 


by a fall of speed in the motor if the 


rimary 
Let the primary village be sup- 


enerator side, the difference being equal to the sum of | posed to be raised the requisite small percentage to keep 


the various items of power wasted in the machine. 


}up the s 


and to maintain the secondary voltage at 


To make this clear, as well as to exhibit the way in | 70.7 on the generator side; the output of the generator 


which the circulation of current in the windings is etfected, | — - 


it is well to take some concrete case. All cannot follow an 





"The term dynamotor js not only philologically bad, 


analytical argument; and therefore, though the analytical | but is a misdescription, When two machines of whatever 
treatment has many aan, 

ferred, for the the 
formule (thoug 


py of 





I have deliberately pre- | kind, are thus coupled together, it is always the motor 
present paper, to avoid | which drives the dynamo, not the dynamo which drives 





100+ 





100-4 


current. In the combined pair of machines called 
motor-dynamo the brushes on the continuous current side 
must be set, exact as in any continuous current machine, 
with a lead, negative or positive, according as whether it 
is operating as motor or dynamo. In the rotatory con- 
verter no lead in either sense need be given to the brushes ; 
for the armature reactions of the motor part being, in 
general, opposed by those in the dynamo part, they cancel 
one another to a large extent. This property, which is 
common to all those motor-generators in which there 1s 
used, whether with one winding or two, a common core 
in a common field, was pointed out by the author* in 
1888, when giving the theory of continuous current trans- 
formers. ; 

The relations between 8: and field are peculiar. In 
the case of those grou machines, or motor-dynamos 
(Fig. 3) in which each armature revolves in its own field, the 
conditions differ from those of the converter (Fig. 4), where 
there is only one field. If in either case the continuous cur- 
rent side is the primary (i.¢., motor) side, the speed of revo- 
lution will depend on the field magnet, the weakening of 
which will increase the speed. The frequency of the 
secondary or alternating current will in that case also 
vary. ut the ratio of the primary and secondary 





* Philosophical Magazine, Augus*, 1888. 





they have been used in its preparation). | the motor. 
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voltages Will be independent of speed if the speeds are 
je or if only one common field is used. The secondary 
voltage cannot varied, while the primary voltage is 
kept constant, unless paperete fields and separate wind- 
ings are employed, as in ig. 3. : we 

7 on the other hand, the alternating current side is 
used as primary, then the machine, whether motor- 
dynamo or converter, runs as a synchronous motor with 
a fixed speed. In that case the voltage ratio remains 
also nearly a constant, even though the excitation of the 
field is increased or diminished, owing to the peculiar 
phase relations which take place, as is known, in the 
currents of synchronous motors when under-excited or 
over-excited. This question, and the expediency of 
exciting in series or in shunt from the continuous 
current side, or of running without excitation, has been 
discussed by Mr. E. J. Berg, in the American Electrician, 
for February, 1897. . ; 

Returning to the question how the current in the arma- 
ture of the converter gets through the windings, it will 
be found that a — means of ——e it is afforded 
by the principle of the superposition of instantaneous 
values of currents. Still taking asa concrete case the 10- 
kilowatt converter of Fig. 3, we may calculate out the 
instantaneous values of the currents in its windings at 
different epochs in its period of rotation. If we do this 
for the motor currents and for the generator currents 
separately, and then superpose them, we shall obtain a 
number of instantaneous values for the combined arma- 
ture as converter. This has been done in the series of 
drawings in Fig. 5. If the continuous current acts 
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as motor taking 100 amperes, there will be 50 amperes 
flowing in each half of the winding at every instant— 
qua motor—in a direction opposing the electromotive 
force in the winding. This is shown in the first dia- 
gram in the upper row of Fig. 5. As_ single-phase 
generator the armature is working, as already described, 
with a virtual voltage of 70.7 volts, and an output 
(supposing the power-factor = 1) of 141.4 virtual 
amperes. The maximum current will be 141.4 x yvg= 
200 amperes; and this will be attained at the instant 
when the two conductors which lead down from the 
winding to the slip rings are turned to the position of 
90 deg. to the axis joining the middles of the pole-faces. 
The eight diagrams which follow in the top row of Fig. 5 
exhibit the successive values of the currents flowing in 
the armature—qua generator—in positions differing 
successively by 15 deg. By supposing these eight dia- 
granis successively superposed upon the motor diagram 
which precedes them, we obtain the eight diagrams of 
the lower row, which exhibit the currents actually 
flowing in the different parts at the particular times when 
the armature has the position shown. : ‘ 

Examination of these diagrams shows several interesting 
points. At the instant a the alternating current is 
reversing, and has zero value (at position 0 deg.), the 
armature is operating simply as a motor with 50 amperes 
im each half of the winding, and is being accelerated. 
At the 90 deg. position, when the alternating current is 
at its maximum (200 amperes), the armature 1s operating 
wholly as a generator, and with an equal current of 50 
amperes in each half of the winding, and the acceleration 
is negative. The armature is thus adding 100 amperes 
tothe 100 amperes coming in from the primary mains. 
Nothing has it been aiiewed for the extra power 
needed to make up for the frictional and other losses. Sup- 
pose that an additional 4 amperes were needed for this, 
making 104 amperes as the motor current; in position 
Odeg. the two downward currents would be 52 each in- 
stead of 50, increasing the positive acceleration; in posi- 
tion 90 deg. the upward currents would be 48 ins of 
50, decreasing the negative acceleration. The output cur- 
rent at that instant would still be 200, being made up of 
104 incoming p/us 96 generated in the windings. 








On further examining these diagrams it will be seen 
that the currents in the armature windings consist of a 
set of four currents, each in position 0 deg. being 50 
amperes. But as the armature turns these change. They 
increase in the two arcs that are shortening as the points 
where the slip-ring connectors approach toward the posi- 
tions occupied by the commutating brushes. But in the 
two other arcs that are lengthening, the currents first de- 
crease to zero, then increase again to 50. Further, the 
individual coils in different parts of the ring winding 
have very different currents to carry. A coil that is 
midway along the winding between the two connectors 
has to carry never more than 50 amperes. Four times in 
each revolution it carries 50, and four times it carries 
0 amperes, with values intermediate in intermediate posi- 
tions. (This will obviously set up four armature reac- 
tions in each period.) But a coil that is situated next to 
either of the two connectors has to carry a current which, 
when it is closed to the brush position, rises to a maxi- 
mum of 150 amperes, and changes abruptly to 50 in pass- 
ing the brush ; rising thus gradually twice to 150, or else 
rising twice abruptly from 50 to 150, and being zero 
twice in one revolution. The necessary consequence of this 
is that the coils which are close to the slip-ring connectors 
are much more heated than those which lie midway 
along the periphery between the connectors. ‘The dis- 
tribution of the heating is here quite different* from that 
which would obtain in either armature of the motor-dy- 
namo machine (Fig. 3). This unequally distributed heat- 
ing effect is in total somewhat greater than that in the 
same armature if used purely as a continuous current 
motor or generator, but is less than the total heating effect 
(for equal power) if used purely as single-phase generator 
or motor ; the ratios of the heating being as 1 : 1.366 : 2 
in the three cases. Or, if we consider the output of an 
armature to be limited by equal heating effects, the several 
outputs which would give equal total heating in the same 
armature would be: As continuous current generator or 
motor only, 100 kilowatts; as single-phase generator or 
motor only, 50; as single-phase convertor, 85 kilowatts. 
Fig. 6 exhibits this unequal heating effect in the case of a 
single-phase converter. The first line represents graphi- 
cally by the outline diagram the varying current (irrespec- 
tive of direction) which a coil midway between the con- 
nectors will carry in one revolution; and the outline 
curve of the darkened area within it is drawn with ordi- 
nates squared so as to be proportional to the heating 
effect at different instants. The total area blackened repre- 
sents the total heating effect in that coil. The second line 
represents similarly the current and heating for a coil 
30 deg. further towards the connector. The third line 
represents current and heating for a coil 60 ~~ further ; 
whilst the fourth line represents similarly the current 
and heating in a coil that is next to the connector. The 
relative heatings in these four coils are about in the pro- 
portions 10, 21, 50, 86. The curves in the fifth line depict 
the case of one of the coils next to a connector when there 
is, in consequence of self-induction in the circuit, a lag of 
30 deg. in the phase of the current. The result of such 
phase-difference is an increase of heating for the whole 
armature, but an extra increase for those coils which are 
near the connectors. 

(Zo be continued.) 


EXPRESS LOCOMOTIVES. 


Results of Recent Practical Experience with Express 
Locomotive Engines.t 
By Mr. Water M. Smrrtu, of Gateshead. 
(Concluded from page 600.) 

Indicator Diagrams.—The indicator diagrams were. 
obtained by means of a Crosby indicator, and the same 
instrument was used throughout the trials. The steam 
pressure in the cylinders on both sides of the piston, and 
the pressure in the steam chests were recorded on the same 
diagram. Copies of the indicator diagrams taken to ascer- 
tain the correctness of the valve adjustment are given in 
Fig. 18, page 664; and three of the indicator diagrams 
taken from each engine during the tests are given in 
Figs. 13 to 17, page 665. The diagrams taken during the 
trials were obtained at appointed places, the position of 
the regulator and reversing screw remaining just as the 
driver happened tc have them. It may be argued that 
the diagrams taken during the trials do not compare 
favourably, either in form or in economical use of steam, 
with those taken to ascertain the valve adjustment; but 
the circumstances under which the two sets of diagrams 
were obtained account for the variations. Those in 
Fig. 18 for the valve adjustment were taken from the 
engines working ordinary traffic; whilst those obtained 
during the trials were taken from the engines working 
heavy trains at high speed, and when the driver was 
doing his utmost to make the best running performance. 
It will be seen from Figs. 13 to 17, and Table IV.— 
A, B, C, D, E—that the power developed was excep- 
tionally great, and in some instances the mean horse- 
power was maintained ata high figure. In spite of this 
the mean horse-power per pound of coal used is but little 
less than that which would have been obtained from the 
engines using the steam more expansively, as they do 
when working the lighter average daily express passenger 
traffic. At the present day, in order to meet the re- 
quirements of the varying express passenger traffic, it is 
essential that time should be kept under all circumstances 
and in all weathers. Hence, the value of a locomotive 
depends largely upon its capacity for pars 3 heavy work 
whenever necessary, without failure or mishap in any of 
its parts. With a large consumption of fuel per horse- 








* Vide Steinmitz, loc. cit., page 154. : 
+ Paper read before the Institution of Mechanical 
Engineers. 








TasLe IV.—Trials of Five Express Locomotives on Double 
Journey, Showing Dynamometer and I. H.-P, 





















































From = ee 
| Dynamometer. From Engice. 
| Gradient. co) > | 
i Cad “= | s 2m @ es sis 
° = Up. ~~. o rt) * @ e 
# |D= Down. &® | $§ lees ick] gS 5\Sa, 
E | 38 £5 [o2 5.54! 68 les8ists 
Z| 85 Se ES SkoS ge SSeieos 
5 | Ba | 2S Be Bank Be 20m Ema 
miles | ib. | Ib | Ib | 
EncIne A.—WNeweastle to Tweedmouth. 
1{ lin 200U | 40 | 116 | 433/ 150 | 136) 643 | 659 
2/1,, 217D] 58 | 52 | 9811 125 | 108] 831] 492 
8|1,, 471U |] 52 | 68 | 330] 130 | 120| 47.8 | 637 
4/1,, 80U] 55 | 89 | 411; 140 | 130] 40.7 | 574 
5 | 1,, 24D]! 59 | 60 | 330} 135 | 120] 885 | 582 
6!11,, 170U | 45 | 73 | 306) 180 | 125| 47.1 | 543 
7| _— level 62 | 52 | 301] 185 | 109} 81.7 | 504 
8 | 1in4537D | 53 | 60 | 297; 110 | 103 | 36.6 | 497 
9 | 1,,1600D | 62 | 60 | 347, 125 | 110| 36.7 | 583 
13|1,, 190U | 45 | 96 | 403! 110 | 103 | 526 | 607 
Tweedmouth to Newcastle. 
1/1lin 190D{| 53 96 | 477) 150 | 145| 580 788 
1 1,,1600U | 58 76 | 411 118 | 110| 887 575 
2 1,,4537D | 48 | 80 | 358 120 | 112] 45.0 | 554 
4 level 50-73 | 340115 | 105 | 43.3 | 555 
5 1in170D | 60 60 | 336 105 | 98 | 35.6 548 
6/1,, 24U| 57 | 73 | 388 130 | 118| 449 656 
7{1,, 30D] 62 | 64 | 811 115 | 102 41.4 552 
8/1,, 471D] 54 | 60 | 302) 100 | 90] 344 476 
9/1,, 217U | 50 | 72 | 336 8 | £0| 899 510 
10!1,, 20D! 52 | 56 | 272) 65 | 52| 235, 318 
EncinE B.—Neweastle to Tweedmouth. 
1 | 1in200U ; 38 | 152 | 589 180 | 130 | 85.8 | 826 
2/1,,217D | 60 | 80 | 448 170 | 120| 463 | 704 
3/1,,471U |} 538 | 88 | 485; 180 | 115 49.5 | 665 
4/1,,330U | 55 | 88 | 452 175 | 140| 528 | 736 
5/1,,284D | 60 | 88 | 493 180 | 140 | 51.0 | 776 
6\1:170U | 48 | 112 | 502! 180 | 133 | 60.8 | 740 
7 | level | 64 | &8 | 526 180 | 135 | 50.9 | 826 
8 | 1in4537D | 54 | 10 | 524! 180 | 133 | 55.6 | 761 
9 |1,,1500D | 59 | 96 | 529, 175 | 130 | 51.1 | 764 
10/1,,190U | 42 | 136 | 533, 180 | 120 | 69.0 | 735 
Tweedmouth to Newcastle. 
1; lin 190 Dj 54 | 88 | 443} 170 | 148 | 52.5 | 719 
2 1,,1500U, 64 80 | 478 170 | 133 | 458 | 743 
3 1,,4587D 65 84 | 431 175 | 144 | 50.2 | 700 
4 level 57 | 80 | 4296 175 | 140| 525 | 759 
5 1in170D | 67 | 64 | 400) 175 | 140 | 40.5 | 688 
6'1,,284U | 68 | 72 | 423} 170 | 187 | 42.1 | 672 
7/1,,330D 57 | 80 | 426} 170 | 132 | 45.9 | 663 
8'1,,471D! 61 | 80 | 455 175 | 186 | 491 | 769 
9\1,,217U | 55 96 | 498! 170 | 125 | 50.9 | 710 
10!1,,200D |! 63 68 | 400 160 | 105 | 39.9 | 637 
ENGINE C.—Newcastle to Tweedmouth. 
1{1in200U ; 38 {128 | 454; 160 | 150 56.5 | 707 
2/1,,217D | 55 | 84 | 431) 140 | 180 | 344 | 623 
3/1,,471U | 55 | 80 | 411] 156 | 138 | 346] 628 
4/1,,380U | 55 | 88 | 452] 160 | 152 | 87.5 79 
5|1,,288D | 60 | 80 | 448| 156 | 145 | 62.6 | 645 
6}1,,170U | 48 | 96 | 430] 156 | 146 | 39.5 | 625 
7 level 61 | 60 | 342) 144 | 118 | 266 | 535 
8 | lin 4537D) 55 | 72 | 370| 144 | 136 | 81.2 | 565 
9|1,,1500D} 60 | 72 | 403} 144 | 188 320] 632 
10|1,, 190U| 39 | 104 | 379} 140 | 135, 404 519 
Tweedmouth to Newcastle. 
1/1 in190 Dj) 52 ; 88 | 427; 170 | 142) 87.3 | 639 
2/1,, 1500 U| &4 | 84 | 423) 170 | 141] 288] 512 
3|1,, 4587 D| 54 | 96 | 484, 176 | 1683 | 386 687 
4| level 57 | 88 | 468} 176 | 161] 406 | 762 
5|1in170D | 67 | 68 | 425} 170 | 155 | 20.2) 645 
6/1,,24U | 61 | 72 | 410) 170 | 158 | 33.5 | 673 
7 | 1,, 339D | 58 | 80 | 433, 170 | 166 | 84.7 | 663 
8/1,,47LD | 59 | 72 | 396 160 | 154] 31.7 | 616 
9/1,,217U | 56 | 88 | 460; 170 | 162] 35.8 | 660 
10 1;,200D | 63 | 64 | 376, 150 | 155] 40.9 | 849 
EncGinE D.—Newcastle to Tweedmouth,. 
1} 1in200U 36 | 120 | 403; 175 133 | 61.5 651 
2/1,,217D 60 | 72 | 403; 180 | 181 | 386 | 685 
3/13, 471U 56 | 80 | 418; 175 | 132| 30.9 | 646 
4/1,,330U | 57 | 80 | 426) 175 | 132| 385 | 649 
5|1,, 284D | 62 | 80 | 463) 180 | 135 | 361 | 662 
6/1,,170U | 51 | 96 | 457) 180 | 185 | 44.6 | 671 
7 level 65 | 72 | 437) 176 | 128 30.7 | 590 
8 |1in 4587D| 58 | 80 | 433} 180 | 120 -87.0| 635 
9|1,,1500D| 63 | 72 | 423} 175 | 124 35.1 | 654 
10}1,, 190U | 49 ) 88 | 402} 180 | 182 | 45.1 | 654 
Tweedmouth to Newcastle. 
1/lin 190D, 54 | 88 {443 175 | 188) 423 676 
2/1,,1500U' 59 , 76 | 418 175 | 135 | 385 | 672 
3|1,,4587D 54 | 88 | 443 176 | 132| 395 | 631 
4 level 56 | 84 | 439 180 | 132] 40.0 | 663 
5|1in170D | 64 56 | 334) 165 | 108 | 266 | 504 
G|1,, 284U | 62 | 72 | 417 175 | 129] 368 | 666 
711,,330D | 57 | 72 | 883! 175 | 128] 38.7 | 6538 
8/1,, 471 61 | 80 | 455 180 | 184] 885 | 695 
9/1,,217U | 56 | 80 | 418} 175 | 128] 40.1 | 664 
10/1,,200D | €3 | 64 | 876} 160 | 120] 32.0] 596 
ENGINE E.—Newcastle to Tweedmouth. 
1; 1in200U | 37 | 108 | 373 | 155 | 138, 60.5 | 559 
2'1,,217D | 58 | 64 | 346 | 160 | 136] 39.5 | 572 
3, 1,,471U | 58 | 72 | 300 | 160 | 144] 43.5 | 630 
4/1,,380U | 56 80 | 418 | 155 152} 455 | 636 
5|/1,,284D} 58 | 80 | 438 | 155 | 140] 41.3 | 598 
6 1, 170U | 45 | 92 | 386 | 150 | 144] 51.1 | 574 
7 level 62 | 72 | 417 | 155 | 142} 397 | 615 
8, 1in4537D)| 57 | 72 | 383 | 155 | 145| 434] 618 
9 1,,1500D 49 | 100 | 457 | 155 | 142 | 49.3 | 603 
10'1,,190U | 37 '144 | 497 | 155 | 1:5] 685 | 633 
Tweedmouth to Newcastle. 
1 lin 190D' 47 | 80 | 85t | 155 | 180; 461) 541 
2,1,,1500U 47 | 88 | 386 | 160 | 140/ 484 | 568 
3/1,,4537D 60 | 104 | 485 | 155 | 140/| 52.5 | 656 
4 level 56 | 80 | 418 | 155 | 145/ 45.5 | 635 
5|1in170D | 60 | 56 | 314 | 160 | 150/886 | 503 
6/1,,284U 54 | 96 | 484 | 155 | 187/463] 624 
7/1,,330D 53 | 96 | 475 | 155 | 185 | 488 | 646 
8\}1,, 4710 55 88 | 452 | 155 | 140] 46.7 | 641 
9/1,,217U 45 | 112 | 470 | 150 | 145 | 544) 611 
10 1,,200D : 60 | 72 | 408 | 155 | 134! 44.4 | 665 
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EXPERIMENTS ON EXPRESS LOCOMOTIVES. 
(For Description, see Page 663.) 
Fig, Engine A. 25% October 1896. 
Gy anders 18% inches diameter X 24 ’ trehes stroke. 


Speed G2 miles per hour. _ Speed 57 miles per hour. " Speed 48 miles per hour. 


Lbs. ’ TEP. 503-7 Lbs. . L.H.P. 656-2 ibe. I.H.P. 
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Fig. Engine B. 8% Novernber 1896. 


Gyliinders 19 urches diameter X 24 inches siroke. 


Speed 64 miles per hour, Speed 61 miles per hour. Speed 55 miles per hour. 
I1.H.P. 826°8 


: I.H.P, 759: 2 Lbs. E 7 
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120 
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Fig 8. Fingtne C. 15% November 1896. 
Gaunders 20 inches diane X 26 inches stroke. 


Speed 63 miles per hour. Speed 60 miles per hour. ' Speed 57 miles per hour. 


Lbs. 1.H.P, 848°9 Lbs L.H.P. 645: 4 Lbs L.H.P. 762:-4 © 
] 
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Fig Engine D. 15% November 1896. 
Glunders 19 inches diameter X 26 tnches siroke 


Speed 63 miles per hour. “f Speed 57 miles per hour, Speed 56 miles per hour. 


Lbs. 1H.P. 654°3 Los. 1.H.P. 652-7 Lbs. 1.H.P. 646: 2 
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Figi2 Engine E, 22" November 1896, 
Giunders 18 inches diameter X 24 inches stroke. 


Speed 60 miles per hour. Speed 56 miles per hour. Speed 49 miles per hour 
Lbs, LH.P. 665-4 Lbs. 1H.P. 636-4 Lbs. 1.H.P. 603-3 
1é€0 160 
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on its outward trip, being no less than 753. The same 
engine in returning to Newcastle accomplished the 
journey in 1 hour 12 minutes 46 seconds, the average 
speed being 54 miles per hour, and the average indicated 
horse-power 705. This speed the driver could easily have 
increased, but with time in hand he made no effort to do 
so. Accounts have been published* of some remarkable 
srformances of recent locomotive engines, describin 

comm unusually long and wr! trains have been haule 

for considerable distances at high speeds; but unfortu- 
nately no information has nm given concerning the 
horse-power developed. The way in which the single 
driving-wheel engine B maintained speed on the rising 
gradients equally with the coupled engines is worthy of 
particular notice ; and from long experience with different 
classes of engines, the author is quite satisfied that, for 
express passenger work over a suitable road, single 
driving-wheel engines properly handled cannot be ex- 
celled. The rail wave caused by a single driving-wheel 
engine is doubtless greater than that due to a coupled 
engine; but the freedom in the working of the former 
more than compensates for this. The dynamometer and 
indicator horse-powers given in Table IV. are calculated 
from the observations at the 10 fixed points on the line. 
The mean horse-power for each of the five engines A, B, 
©, D, and E, was calculated from observations at 642 
equidistant points on the outward and return journeys, 
and compared with that obtained by considering the 10 
selected points only. In every case the difference between 
the horse-power calculated in these two ways was small, 
showing that the horse-power was subject to comparatively 
ma a alterations only. It is unnecessary to reproduce 
the whole of the lines drawn by the dynamometer ; but 
for the sake of completeness one of these for a whole 
journey, together with a plan of the line drawn to the 
istance scale and showing the curves, is given in 


same 
Figs. 6 to 9, page 599. The ratio between the indicated 
horse-power and that obtained from the dynamometer is 


not always the same, and depends upon a number of 
factors. The train may be gaining or losing speed, or 
travelling at a constant velocity at the time the indicator 
diagram is taken; also the frictional resistance of the en- 
gine and tender, or of the carriages, may vary in different 
ways with the te atmospheric conditions, &c. Finally, 
the resistance offered by the train will obviously be affec 

by the particular nature of the road, whether curved or 
straight, level or inclined, at the points where the indi- 
cator diagrams are taken. Usually, however, the ratio 
between the two horse-powers did not vary much. Onan 
average the dynamometer horse-power was equal to ap- 
proximately 64 per cent. of the indicated horse-power. 
Thus about 36 per cent. of the driving power was absorbed 
by the engine and tender; and it would appear that, 
using the continuous dynamometer record in conjunction 
with the comparatively few indicator diagrams, a fair ap- 
proximation to the true mean horse-power developed 
during the journey has been obtained. 

Effect of Stoppages.—It might appear at first sight that 
asimple calculation would give the extra work which a 
stoppage entails. If the total weight of the train be 
known, as also the — at which it 1s moving just before 
steam is shut off and the brakes applied, the amount of 
»ower which is wasted frictionally while the train is being 
prought to rest can be determined exactly. But only in 
an exceptional case could this waste of power represent 
exactly the extra work resulting from a stoppage. On 
one occasion, a train weighing 266 tons and travelling at 
a speed of 37.5 miles per hour was compelled to stop, 
owing to signal. The work stored up in this train before 
the signal was about 12,572 foot-tons, which would be 
sufficient to lift a locomotive and tender weighing 80 tons 
to a height of 157 ft. The work stored up in the train 
itself, exclusive of engine and tender, was about 8816 foot- 
tons. To compare this with the power exerted in drawing 
the train, an instance may be taken in which the mean 
ull on the train for a complete journey was 1.354 tons. 
Tere the above amount of work, 8816 foot-tons, would 
have sufficed to maintain this train at a speed of 37.5 miles 
per hour for a distance of 8816 + 1.354 = 6512 ft., or 
about 1.2 miles. In other words, the power spent by an 
engine in hauling the train for a distance of 60 miles is 
only about 50 times the amount of work disappearing 
when from any cause the train is brought to rest. ain, 
if an engine and train, weighing 266 tons, and travelling 
at the rate of 50 miles per hour, are stopped by signal, the 
work stored up in them before the stoppage would be 
about one-twentieth ‘of the power required to haul the 
train a distance of 60 miles, or sufficient to haul the train 
a distance of 3 miles, at an express speed of 50 miles 
per hour. It is not possible to determine completely the 
effect of a stoppage without recourse to experiment. 
The effect cannot be calculated beforehand, since there 
are several uncertain factors—such as the manner in which 
the train-resistance varies with the speed—upon which 
depends the extra work performed. Suppose a train 
runs at express 8 between two points P and Q on 
the line, and that the amount of power spent while the 
train is passing between then. is known from the dyna- 
mometer curve and the indicator diagrams. Suppose 
also that the train is again made to traverse the same 
distance, under weather conditions as nearly as ible 
the same as before. Let the speed on passing P and Q 
respectively be the same as in the first case ; but suppose 
the train has been slowed or brought to a standstill some- 
where between these points. If dynamometer curves 
and indicator diagrams were again taken during this 
second journey, it would be directly ible to find the 
extra amount of work for which the delay or stop was 
responsible. It isobvious that such a trial would only rarely 





* See account of a Caledonian engine in The Engineer 
of February 25, 1898, and other articles by Mr. Charles 
Rous-Marten. 








be possible in practice. If the performances were com- 
pared between the two points on two different days, on 
the first of which the train ran at express speed through- 
out, and on the second with an intermediate stoppage, an 
allowance would have to be made for the effect of vary- 
ing atmospheric conditions upon the train - resistance. 
For this reason alone an uncertainty is introduced which 
it would be difficult to eliminate completely. Suppose 
that on these different days the speed for some distance 
before P and for some distance beyond Q were the same 
for both trips, but that the pull on the first day were 
uniformly higher than on the second: it would then be 
possible to predict with a high degree of probability what 
the form of the dynamometer curve between P and Q 
would have been on the second day if there had been no 
stoppage. By comparing this curve, which would be 
sim ly the first-day curve between P and Q having the 
pull decreased in a constant ratio throughout, with that 
actually observed, the extra work due to the ange 
could be immediately calculated. It is only occasionally 
that the effect of changed atmospheric conditions can be 
estimated in this way. In the majority of cases only a 
rough estimate of the effect of a stoppage can be obtained. 
Delays by signals cannot be avoided ; but it is clear from 
the above considerations that checks and stops to heavy 
express trains are not only a source of much delay, but 
also involve the expenditure and waste of a considerable 
amount of peas. 

Fig. 11 shows the pull and speed curves between New- 
castle and Morpeth on two different days. The dotted 


curves refer toa run in which the train was stopped by 
signal about two miles from the starting point. Fig. 10 
shows the dynamometer record and s for 24 miles, 


including this stop. The full curves in Fig. 11 refer 
to a journey from Newcastle to Morpeth performed 
without a stop. Fig. 12 gives the pull and speed curves 
for two journeys from Belford to Tweedmouth. The 
dotted curves here correspond with the trip when the 
train speed, owing to signal, had to be reduced from 56 
to 29 miles per hour near Craig Mill level crossing. 

It would take a long time to exhaust the number of 
useful experiments that could be made in connection 
with the working of different classes of express passenger 
engines, differing in the dimensions of their essential 


ted | parts; and the author hopes that the information given 


in this paper may lead to further research. The exigen- 
cies of express passenger traffic require that an express 
Icoomotive should work in a way that is satisfactory in 
the widest possible sense. There are many variations 
possible in the mode of construction, the effect of which 
cannot be determined without systematic investigation.* 








LAUNCHES AND TRIAL TRIPS. 

H.M.S. Formipastg, launched at Portsmouth on Thurs- 
day, the 17th inst., is a sister ship to the Implacable, 
building at| Devonport, and the Irresistible, building at 
Chatham. These vessels, which are descri as im- 
tere Majestics, were designed by Sir William White, 
Director of Naval Construction. The new ships are 
10 ft. longer than the Majestic, which enables the 
draught to be reduced by 9 in. without affecting the 
fighting qualities ; the displacement, indeed, is 15,000 
tons instead of 14,900 tons. The leading dimensions are 
as follow: Length between perpendiculars, 400 ft.; beam, 
75 ft.; displacement, 15,000 tons; mean draught 26 ft. 9 in. ; 
indicated horse-power, 15,000; coal capacity, 2100 tons ; 
speed, 18 knots; armament, four 12-in. guns, twelve 6-in. 
quick-firers, sixteen 12-pounder quick-firers, two 12- 
pounder 8-cwt. (boat guns), twelve 3-pounder quick-firers, 
eight Maxims. On a less draught the Formidable carries 
a greater store of coal, 2100 tons against 1850 tons, and 
though there is no difference in the weight of armament 
many improvements in rapidity of fire will be introduced. 
The Formidable will be propelled by twin screws, each 
screw being actuated by a set of triple - expansion 
engines of 7500 indicated horse-power. Beene will be 
supplied by 20 Belleville water-tube boilers, working at 
a pressure of 300 lb. to the square inch, but the pressure 
will be reduced at the engines to 2501lb. At the pre- 
scribed draught the ship will carry only 900 tons of coal, 
but a special feature of this type of vessel, according to 
the Times, is that the lower bunkers can be cealed inde- 
pendently of the upper bunkers. The side armour, which 
1s treated by the improved Harveyed Jpoctens, will be 9 in. 
in on = ft. in depth. and 216 ft. in length, thus 
providing a belt for 54 per cent. of the ship’s side. The 
armour bulkheads, varying in thickness from 9 in. to 
12 in., will be so fitted as to join the ends of the side 
armour, forming a complete belt round the vital parts of 
the ship. There are two protective decks, the principal 
one being of the turtle-back shape, and the armour will 
rest upon it at its connection in the shell-plating. It 
will be 2-in. plating on the flat i, and 3in. on the 
slopes and at the after end. The 12-in. guns will be 
protected by an 8-in. shield, and the machinery for 
working the guns will be protected by a 12-in. cir- 
cular armoured redoubt. For the auxiliary armament 
the Vickers pact Pee ae. gun has been adopted, 
eight being mounted on the main deck and four on the 
upper deck. Four of these can be fired right for- 
ward and four right aft. Each 6-in. gun will be 
enclosed in a casemate of Harveyed steel, and the 
ammunition will be sent up through an armou 
tube, being thus under protection from the time it 
leaves the magazine. Light of the 12-pounder quick- 
firing guns will be carried on the main deck, and 
the other ry onthe upper deck, the 3-pounders being 
carried in the fighting tops. There will be four 18-in. 


* The dynamometer car referred to in Mr. Smith’s 
per was kindly lent to the North-Eastern Railway by 
r. F, W. Webb, of Crewe. 








submerged torpedo-tubes, two being fitted forward and 
two aft. In order to obviate any serious injury arising 
from the use of the ram, which is a steel casting weighin 
more than 30 tons, the sides forward are partly cover 
with a 2-in. nickel plating in addition to the ordinary 
skin plating, this stiffening extending from the ram to 
the belt. If employed as a flagship the Formidable wil] 
have a complement of 789 officersand men. She will be 
fitted with two steel masts, each with a military or fight- 
ing top, and with a searchlight platform on the main 
top-mast. A long-distance semaphore for signalling at 
sea will be fitted, the sueniore being about 160 ft. above 
the level of water line. The masts are provided with 
three derricks, two forward and one on the mainmast, 
and these derricks, which are primarily for hoisting ont 
the boats, will be of great utility when coaling. The 
boats include four steam boats—two 56 ft. in length, 
and two 40 ft. in length—and 14 sailing and rowing 
boats, ranging from a 42-ft. sailing launch to a small 
dinghy. The two —_ boats are capable of steaming 
about 13.5 knots, and are fitted with torpedo-dropping 
mgs They can also act asscouts whilst the parent 
ship isin harbour. Three independent sets of dynamos 
and engines are required to light the ship, work the 
electric motor fans, and for the searchlights. Every 
compartment except the double bottom will be efficiently 
lighted by incandescent lamps, and Colomb’s lights will 
be fitted for use when the dynamos are not running, 
Ventilation will be secured by the use of motor fans out- 
side the engine and _ boiler-room spaces and by steam 
fans intheserooms. There will also be a complete instal- 
lation of ‘electric bells, voice Pipes, and loud-speaking 
os at important places. She will be engined by 
Earle’s Shipbuilding Company. Though a 15,000-ton 
ship, the Formidable will displace only 4500 tons when 
launched. 

The s,s. Primo, built by Messrs. Craig, Taylor, and 
Co., Stockton-on-Tees, for Messrs. R. S. Gardiner and 
J. Reay, Newcastle, proceeded to sea for her trial trip 
on the 9th inst. The particulars of the vessel are as 
follow: Dimensions 254 ft. by 37 ft. by 18 ft. moulded; 
to carry about 2200 tons on a light draught of water. 
Her engines are by Messrs. MacColl and Pollock, of the 
Wreath Quay Engine Works, Sunderland, the cylinders 
being 184in., 30 in., and 49 in. in diameter by 33 in. 
stroke, with two large boilers working at 160 lb. pressure. 
During the whole of the trial the engines alten: without 
the slightest hitch, and although they were not fully 
ap out, owing to the fog which prevailed, a speed of 
close upon 11 knots was maintained on the run from the 
Tees to the Tyne. 





The second trial of the engines of the Russian coast 
defence battleship General Admiral Apraksin has taken 
place with good results. The warship made four runs 
on the measured mile, and the mean speed realised 
was 15,07 knots. During a seven-hours’ continuous run 
of the engines at full power, no interruption in the regu- 
larity of the working was observed. During the trial 
nine sets of diagrams were taken, and these indicate that 
the engines on this occasion realised more than the 5000 
horse-power required by the contract. The indicated 
horse-power, as shown by the ninth sets of diagram was 
as follows: Port engine, high-pressure cylinder, 806.17 ; 
intermediate, 997.80; low, 1028.60; total, 2832.57. 
Starboard engine, high-pressure cylinder, 817.63; inter- 
mediate, 1026.78: low, 1080.42; total, 2924.83. The 
number of revolutions of the port engine was 123, and the 

ressure of steam 128.4 lb. ; of the starboard engine, revo- 
utions, 124; pressure of steam, 133.2 lb. The grand 
total indicated horse-power was 5757.40. At the first 
trial the indicated horse-power fell short of that contracted 
for, and the contractors at the Franco-Russian works 
came subject to a fine of 29207. The makers attribute the 
deficiency of the indicated horse-power to the incapacity 
of the stokers who were employed at the trial. 





Details have also been received of the trials of the Rus- 
sian battleship Petropavlovsk. This was also the second 
trial, the previous one failing owing to a defect in the 
low-pressure cylinder of the starboard engine. The fol- 
lowing are the details: Draught, bow, 24 ft. 4 in. ; aft, 
26 ft. 4 in. ; mean, 25 ft. 44 in.; displacement, 10,890 
tons. The mean of runs on the measured mile was 
16.38 knots. The indicated horse-power was, port engine, 
high-pressure cylinder, 1619.5; intermediate, 2046 ; low, 
1922; total, 5587.6; starboard engine, high-pressure 
cylinder, 1666.4; intermediate, 2011.7; low, 1947.4; 
total, 5625.5. Gross total indicated horse - power, 
oa revolutions of screw, 84; steam pressure, 
120 Ib. 


The s.s. Crewe Hall, built by Palmer’s Shipbuild- 
ing and Iron Company, Limited, to the order of 
Messrs. R. Alexander and Co., of Liverpool, has com- 
pleted her official steam trials. Her dimensions are 4s 
follow: Length, 330 ft. ; breadth, 47 ft.; depth 
moulded, 30 ft. 10}in. The vessel is fitted with two 
steel decks extending all fore and aft, and is divided —_ 
seven watertight compartments by means of six ~_ 
bulkheads. e is also i — a — ee - 
shifting boards, in hatches, &c. e is 
load 6750 tons untucle on about 25 ft. draught. The 
engines, which have also been constructed by the Palmer 
Company, are of the triple ion surface-condensing 
type with cylinders 244 in., 41 in., and 70 in. in — 
by 45 in. stroke, steam being supplied by two =. 


14ft. 9 in. long, witha working ure of 200 Ib. Dur 
ing the trial the engines worked in a highly satisfactory 
manner at 77 revolutions minute, and a main §) oO 


13 knots was attained on the measured mile. 
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ELECTRICAL APPARATUS. 


16,875. E. Schattner, Norwich, Norfolk. Electri- 
city Meters. [1 Fig.) August 4, 1898.—This invention con- 
sists in the employment of a pivoted balanced lever in connection 
with a voltameter, the passage of the current through the volta- 
meter being arranged to alter the weight upon one end of the 
lever so that the amount of current consumed may be found by 
obtaining by a moving weight a balancing point for the lever, 
such point being read off on a suitable scale. _b is a lever pivoted 
and balanced near one end on a knife edge. On this end of the 
lever is hung on a knife edge the ge plate of a volta- 
meter f, the positive plate being suitably held or fixed. The 
voltameter may contain a copper solution and the plate 
may be of copper. The lever 6 is graduated and at the end 
opposite to the voltameter it carries a regulating weight and 
apointer pointing to a scale. The base also carries a stop 
and a set screw. The lever carries a sliding weight having a 
suitable pointer and carrying a pin which may be embraced by an 
eye carried by a sliding clip movable on a bar carried by the base. 
The clip may have attached to it cords passing over pulleys and 
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terminating in knobs or any device convenient for the hand. The 
base carries two terminals for the main wires, which terminals 
are connected by a resistance wv. To one terminal is also 
connected a second resistance in a branch circuit, which in- 
cludes a connection, the lever b, the negative plate, positive 
plate, and a wire, which passes to the other terminal, The 
path of the main current is across the resistance wv, while the shunt 
is through the positive plate g, across to the negative plate on 
to which the metal from the positive plate is deposited to lever b 
and the second resistance to the terminal. When the apparatus 
is in use the lever is first balanced by the negative plate, and the 
regulating weight, the sliding block being arranged with its 
pointer at zero, and the set screw is then raised to force the lever 
against the stop. To ascertain the amount of current used, the 
set screw is lowered and the sliding block is moved along the lever 
by pulling the slide through the medium of one of the cords 
until the lever is balanced, when the units are read off on the scale. 
From this balancing point the next reading is taken, the set screw 
being raised again until the reading is to be found. (Accepted 
September 28, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


25,856. F. Hesketh, Elt Kent, and A. Marcet, 
London. Means for Genera Gaseous Products 
of Combustion under Pressure for berating 

es, &c. [2 Figs.) November 6, 1897.—According to this 
invention the constituents of the combustible mixture are sup- 
plied separately (soas to prevent danger of back-firing) under pres- 
sure through the passages a, b (the passage a being for gas and 
e bfor air, for example) to a closed vessel A, so that, im- 


e 
mediately after admission to the closed vessel, they become inti- 
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pore! mixed to constitute the combustible mixture which is 
~ The constituents are preferably forced into the interior 
of a hood, or inner chamber O, of refractory material, perforated 
+ Se lower sides to give communication with the interior of the 
Closed vessel A, This hood C becomes incandescent, and insures 


the ignition of the combustible mixture. The temperature of the 
injecting water thereinto, the water being 
ha pipe and through a jacket sur- 
e closed vessel A, it then passing 


products is modified b’ 
Preferably first pene: thro’ 
rounding the lower part of 








through a pipe or passage into the interior of the closed vessel by 
ets or nozzles d%, projecting into the interior of the vessel A. 

he products resulting from the ignition of the fuel and the evapo- 
ration of the water can be passed directly by the pipe E to the 
engine or place of utilisation, or into a receiver in which taey are 
stored at any desired pressure ; and they will be at a temperature 
at which they can be safely and economically employed in an 
engine resembling, for example, an ordinary steam engine. The 
passages are provided with suitable valves not shown, for con- 
trolling the ways for the air, gas, and water, and the outlet for 
the products. The closed vessel A is provided with a door, not 
shown, to enable the burner to be ignited at firststart off. Or the 
inverted inner chamber may be disp d with and the chamber A 
be lined with refractory material and the e and air be ignited 
therein and the products of bustion at high temperature and 
high pressure be passed into a vessel containing water, and so that 
the products pass through the water, thus generating a mixture 
of steam and gases nnder high pressure and at moderate tempera- 
ture. The large body of water will act to steady or regulate the 
pressure when the passing off of the products fluctuates. (Accepted 
October 19, 1898.) 


15,020. E. Henriquez, Brussels. Acetylene Gene- 
rating Apparatus. (2 Figs.) July 8, 1893.—The manner of 
working this oo is as follows: At the start the water com- 
partment a! is filled from the upper water compartment a2 
through the valve dl, When the compartment a! is quite filled 
the valve dl is closed. The carbide bucket H with carbide is then 
placed into the generator and the cover fastened on. A little 
water is then poured into a funnel till it flows out of the syphon 
pipe and trickles upon the carbide. Some acetylene is thereby 
generated, and drives out most of the air in the generator 
through a pipe into the atmosphere. Water will flow from the 
compartment a1 into the generator B through pipes, and fill the 
space round the carbide bucket H and in the pipe hi, the sizes of 
the vessels being so proportioned that the volume of the pipe A! 
and space round the bucket slightly exceeds the volume of the 
compartment a! above the level of the top of the pipe 1, so that 
when the water flows into the generator through the pipe from 
the compartment a! while the valve d! is closed, it cannot rise 
above the top of the pipe 41, The apparatus is then prepared 


Fig.1. 











for generating acetylene. For this purpose the valve d! is 
slightly opened, when the head of water will cause some water 
to overflow the pipe h1, and anger bags the bottom of a pipe will 
pass through the perforations of the same to the carbide, and 
start the generation of acetylene. The gas pressure will force 
the water partly out of the compartment a! and the generator 
through a pipe into the upper compartment a2, and the valve d! 
may now be fully opened. When gas is drawn off for <r 
tion or into the gasholder, the pressure in the apparatus will fall, 
and water be again forced over the top of the pipe so as to 
generate more gas. If at any time the production of gas exceeds 
the consumption, the water in the compartment a! and generator 
B will be forced down again and into the compartment a2, 
whereby a further supply of water to the carbide is stopped, till 
by the consumption of gas the pressure has fallen again sutli- 
ciently for the head of water in the compartment a2 to cause the 
water to overflow the pipe Al. In this way the apparatus self- 
actingly regulates the production of acetylene according to its 
consumption. (Accepted September 7, 1898.) 


16,090. H. Dant, Nuremberg, Germany. Acety- 
lene Gas Generators. [1 Fig.] June 23, 1898,—This inven- 
tion has for its object to insure that the contents of each car- 
bide-containing cell shall be converted into gas in succession, 
and again successively recharged when the carbide is completely 
consumed, without causing any disorganisation in the operation 
of the apparatus. According to this invention a reservoir 1 is 
arranged in and fastened to the bottom of the cistern 3 and closed 
at the top by acap, the lower part being provided with holes 
allowing water to pass to the interior from the cistern 3. In 
the cap are a series of airtight cylinders 5 which contain the 
calcium carbide vessels. The cylinders 5 are furnished with cocks 
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serving for water inlet and gas outlet, and each one differs from 
the others in that they are at various heights or points above 
the water level, so that by this arrangement one cylinder comes 
in operation at the time when the other lower- ying one has 
been flooded, and has finished its operation, i.¢., all its carbide 
is converted into gas and is submerged. In the middle of the cap 
is a cleaner or cooler 8a communicating with the reservoir 1 b 
a syphon tube 8, the cleaner or cooler having two cocks, of whi 
the former serves for the water outlet, and the latter for con- 
trolling the level of the water in the cleaner. When the appa- 
ratus is not in operation, the vessel 3 is filled with water up to its 
cock, the carbide cells are charged, and the cylinders 5 closed 


and their cocks opened. Water is now allowed to pass in until 
all the carbide cylinders 5 are submerged and the pressure drives 
the water into the lowest-lying cylinder through its cock, and 
gas isgenerated. When the development of gas is p ing, 
the gas forces the water through the cock and into the reservoir 
1 whence it is forced through the syphon tube 8 into the cleaner 
or cooler 8a. When the contents of the first cylinder are com- 
pletely converted into gas, it is filled with water by the water 
pressure in the cistern 3, and after this the water ascends to 
the cock of the cylinder lying next higher than the first one, in 
order to cause the generation of gas in it, and so on to the last 
cylinder. When the carbide in the cylinders is to be renewed, 
their cocks must be closed and the cylinders can be filled with new 
carbide. (Accepted September 7, 1898.) 


019. Kirkham, Hulett, and Chandler, Limited 

Hersey. London. Apparatus for Washing and 
Scrubbing Gas. (2 pia | October 28, 1897.—a are the bays 
of the washer scrubber, containing the rotary scrubbing surfaces 
in the usual manner, and b is a bay wherein the rotary scrubbing 
surfaces are dispensed with, and around which the liquor flowing 
from one hing bay to th hing bay flows through a 
bye-pass pipe. The chamber b, which is practically dry, contains 
a series of transverse tubes d, which tubes communicate at the 
ends with boxes e, e divided by itions in such a manner that 
the water which ultimately reaches the washing bays enters the 
tubes d through a pipe, and flows through them in the direction 
of the arrows in Fig. 2, the water as it leaves the uppermost tube 
passing through a pipe to the last of the series of bays through 
which the gas passes as it leaves the apparatus. The condensing 
bay 6 communicates with the washing bays through pipes or 
channels, so arranged that the gas which enters at the lower end 





Fig.1. 
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of the said condensing bay escapes at the upper end thereof. 
With the arrangement described, the gas after having passed 
through one or more of the washing bays, enters the condensing 
bay b, where, owing to its contact with the tubes d, which are 
kept cool through the water flowing through them, its tempe- 
rature is considerably reduced, whereby the extraction of the 
final traces of ammonia by further washing is facilitated. The 
cooled gas escaping from the top of the condensing bay again, 
passes through one or more of the washing bays. In an apparatus 
mage with two or more of our condensing bays, the gas will 

alternately washed and cooled. e water which flows 
through the tubes d is more or less heated. and this heated 
water flows into the bay in which the last washing of the gas 
takes place before it leaves the apparatus. Owing to the contact 
of the gas with this partially heated water, instead of with cooled 
water as hitherto, the deposit of naphthaline is diminished or 
entirely prevented. (Accepted September 28, 1898.) 


GUNS AND EXPLOSIVES. 
27,287. E.W. Lloyd and A. G. Hadcock, New- 
ess -' Practice Tu 


2. for 
[5 Figs.] November 20, 1897.—The object of this 
invention is to so arrange the breech mechanism of the practice 
tube that the breech of the latter opens and closes with the 
breech-block of the gun. For this purpose the breech-block of 
the tube is hinged to the rear su - of the tube or it might be 
to the rear end of the tube itself. The rear of the block is so 


Fig. 2. 








formed that when the breech-block of the gun is moved, or is 
turned about its pivot, to close the breech of the gun, it carries 
the breech-block of the tube with it, turning it about its pivot 
and closes the breech of the tube. When the breech of the gun 
is opened the extractor, in removing the case of the miniature 
cartridge, opens the breech of the tube. Or the breech- 





block of the tube may be fixed to the breech-block of the 
In Figs, 1 and 2, @ is the barrel, b its rear support, 


gun. 











668 





ENGINEERING. 


[Nov. 18, 1898. 











and e¢ the breech-block pivoted at e1 to the support b. d is 
the extractor by which the empty pee cartridge is ex- 
tracted by hand after the breech of the practice tube has been 
opened. In the modification shown in Figs. 3 and 4, the breech 
eis fixed tothe breech-block e of the gun. Theclaims are: 1. 
Aiming tubes in which the closing of the breech of the gun closes 
the breech of the tube substantially as described. 2. Aiming 
tubes substantially as described and illustrated in the drawings. 
(Accepted September 28, 1898.) 


LIFTING AND HAULING APPLIANCES. 


12,208. F. H. Royce and E. A Claremont, Man- 
chester. Self-Sustaining Mechanism for Hoisting 
Machinery. [4 Figs.) May 31, 1898.—This invention relates 
to improvements in brakes and clutches for controlling the load 
on cranes, hoists, and other lifting machinery generally. Here- 
tofore the brakes used on cranes, hoists, and other lifting 
machinery have had to be controlled by the person in charge 
of the machinery. The object of this invention is to render 
the application of the brake altogether automatic in its 
action and dependent on the load to be sustained. a is an 
annular ring which is kept concentric with the shaft f (which 
shaft is geared to the load) by means of a boss. The annular ring 
is fixed rigidly to the framework of the crane or other machine by 
means of two snugs which prevent it from turning round. The 
lever c is firmly keyed on to the shaft f and is provided with a toe 
which is pressed against the lever e owing to the load tending to 
turn the load lever cin one direction. The lever e is pivoted to 
the head of the friction band b and the lever d is pivoted on the 
load levere. The pressure of the toe on the lever e is trans- 
mitted by means of the levers e and d and a link to the 
screw ¢ and causes it to press against the tail of the friction 
band 6 which causes the friction band b to be expanded and 








consequently grip the annular riog a and sustain the load- 
In order to put an initial pressure on the band b there is a spring 
which presses against the lever e and the load lever c. The actuat- 
ing pulley or wheel ? which may be driven by any suitable meavs, 
runs loose on the shaft f and is provided with two driving pins. 
When this pulley is driven in one direction a pin presses against 
the lever e and releases the tail of the friction band b and then 
moves the whole system of levers and allows the load to descend 
by its own weight ; if the load is not heavy enough to descend by 
its own weight it is driven down by the pin engeoraery | to drive 
the levers in the same direction. Also when the wheel / is driven 
in the other direction the other pin presses against the load lever 
cand this takes the pressure of the toe off the lever e and again 
releases the friction band b and by continued movement in the 
same direction raises the load, the friction band b and the whole 
system of levers at the same time being freely moved in the same 
direction. Should now the driving wheel / be stopped, the load 
tending to turn the load lever cin the cther direction instantly 
causes the toe to press against the lever e and expands the band b 
which grips the annular ring a as before described and the load 
is sustained. The heavier the load the tighter the band b grips 
the ring a. (Accepted September 28, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


23,026. J. R. Rickard, London. Dovetail-Cutting 
Machines, [4 Figs.) October 7, 1897.—This invention relates 
to an improvement in the dovetail-cutting machines specified in 
prior Patents Nos. 1124 of 1895, and 1732 of 1896, and it consists 
of an attachment whereby such machines are enabled to cut 
lapped dovetails. The attachment consists essentially of a ver- 
tically arranged spindle A running in a bearing carried by a slide 
B adapted to slide transversely in the horizontal plane in or on a 
bracket C adapted to be fixed to any convenient part of the 
machine, where the traversing table carrying the work to be cut 
will bring the wood within the — of the cutter H carried by 
the lower end of the vertical spindle A. This bracket C is pre- 
ferably attached to the slide D which carries the revolving cutter, 





as shown in dot and dash lines in Fig. 1. Motion is imparted to 
the spindle A by means of a driving belt carried round the rng 4 
a! on its upper end by means of guide pulleys. The slide B 
cartying the vertical spindle A is provided with any suitable gear 
for traversing it, a convenient one being that shown which con- 
sists of a crank lever b fulcrumed to the bracket C through a slot 
therein and attached to the slide. For limiting the forward 
movement of the slide B at any desired position, an adjustable 
stop is secured thereto and comes into contact with another stop 
fixed on the bracket. The cutter H has preferably three cutting 
edges, the two side cutting edges making the same angle with the 


bottom cutting edge as the sides of the dovetail do with ts face 
or base. The female part of the lap; dovetail is cut out by 
means of the revolting bit or cutter of the machine asin ordinary 
dovetails, but the depth of the traverse of the cutter is limited 
so that it does not cut through the entire thickness of the wood. 
The female parts of the dovetails thus formed will have round 
corners at their angle with the lapped part (Fig. 3), and it is the 
function of this attachment forming this invention to cut out 
these corners, which is done by bringing the work under the 
vertical cutter H, and traversing the cutter first on one side of 
— and then on the other. (Accepted September 28, 
1 


MINING, METALLURGY, AND METAL 
WORKING 


16,311. _ W. Lindemann, Rathenow, Germany. 

miths’ rths or Forges. [3 Figs.) July 26, 1898.— 
The putting together of the new smiths’ hearth is performed as 
follows : The head-piece C, with its conically-widening opening d 
over the opening in the under part B, which widens out also to 
form the base of the cone h, so that this head-piece C is carried 
by the under part B, is inserted into the central opening of the 
upper part A until the flange L closes against the upper part A, 
and the projections 6 butt against the sides of the air outlet I 
which forms the lower edge of the fire space. When this is done 
the screws 7 are tightened up, whereby all the parts of the hearth 
are firmly held together. Underneath the outfall for the ash a 
cistern may be placed for the purpose of slaking the cinders. 
The method of use is as follows: After the pipe E has been con- 
nected to the blast-pipe and the tube F connected to a water- 
cistern placed at a proper height, and the steam exhaust pipe led 
out into the open air, the fire is lighted and the blast started. 
The blast passes through the pipe E into the circular air chamber 
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D, thence through the narrow annular outlet I, and forms in 
consequence of the manner of construction of the latter, and the 
shape of the lower edge of the fire space, an upward rushing cone 
of wind, which produces a concentration of the blast in the 
centre of the fire. In this way the heating takes place very 
quickly, and an unsually high pe peg is obtained ; whilst in 
consequence of the sloping walls of the fire space and the ashpan, 
which is underneath, the removal of the ashes through the outfall 
d is effected by the unburnt coal pressing downwards towards it 
onall sides. By this construction of hearth there is obtained a 
fire free from cinder, ash, and coal-dust, which has not hitherto 
been obtained, and whereby the mixing of these impurities with 
the forging is completely avoided. For the prevention of the 
rapid waste through burning of the parts exposed to the fire, 
these parts are surrounded by the circular water chamber G, to 
which water is conducted by the tube F, and from which the 
steam is conducted away into the open air through the waste 
steam pipe. (Accepted September 28, 1898.) 


RAILWAYS AND TRAMWAYS. 


15,794. H. Livesay. London. (R. Gould, Buenos Ayres, 
A . “The Republic.) Underframes for Railway Vehicles. 
(5 Figs.] July 19, 1898.—This invention relates to a strong and 
comparatively light construction of the underframe of a railway 
vehicle. Inthe figures A A are two girders of trough form which 
are connected above and below by Lago a or lattice work con- 
stituting a box girder which extends the whole length of the 
underframe, and forms, as it were, the backbone of the under- 
frame. Over this box girder are fixed at intervals transverse bars or 
angle-irons B, and underthem bars or angle-irons C bent to form 
diagonal braces, both these transverse bars or angle-irons having 
their ends fixed to longitudinal girders D which form the sides of 
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the underframe. The girders D, as well as the main girders A, 
are attached to end plates E, to which are also attached the ends 
of diagonal braces F, which extend to the box parts at G, where 
brackets are provided to take the centre and side bearings for the 
bogies. There is only one claim, which is as follows: An under- 
frame for a railway vehicle having a longitudinal box girder near 
its middle attached to plates at the ends of the frame, this box 
girder being crossed over and under by transverse bars or angle- 
irons having their ends attached to side girders, the ends of which 





are attached to the end plates, from which diagonal braces extend 





to the box girder near the bearings for the 
as described. (Accepted September 7, 1898.) 


27,949. D. Drummond, Surbiton, Surre 
motive Boilers. [2 Figs.] November 27, 1897,- This ~~ 
tion has for its object to enhance the steam-raising capacity of 
boilers for locomotives, and to that end it consists in the ro: 
vision of an arrangement of water tubes so connecting the sides 
or walls of the firebox that a rapid circulation of water arousd 
these walls is produced, whilst a large heating surface is added 
to the boiler. In the boiler shown, the firebox is of the ordinary 
shape ; but in the sides or walls of the inner shell A orifices are 
formed for the reception of water tubes B extending across the fire. 
box, and the ends of which are expanded or otherwise secured in 
the side walls. These tubes are inclined, and are fitted in two 
sets, one set in proximity to the firing door G being inclined in 
one direction, and the set behind in the opposite direction, to 
promote circulation of the water in the spaces between the inner 


bogies substantially 


























and outer shells A and D of the firebox. These water tubes are 
fully exposed to the heat of the furnace, which latter may be of 
the usual type in locomotives, and the gases from which may 
partly circulate amongst the tubes A on their way to the fire 
tubes H leading to the smokebox, which are secured in the tube- 
plate at the rear of the firebox in the ordinary way. In order to 
provide for access to the water tubes for the purpose of removing 
scale or incrustation or otherwise cleaning the tubes, and for 
repairing or renewing them, removable doors E are fitted on the 
outer shell D at both sides of the firebox, these doors being seated 
on and secured by screw studs or bolts to flange pieces riveted 
around the doorways. These doors may be hinged with slotted 
brackets to allow the door to be drawn clear of the studs or bolts 
— “ae swung round out of the way. (Accepted October 19, 
1898. 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


15,555. E. Edwards, London. (P. Michelson, St. Peters- 
burg.) Tubes for Steam Boilers. (6 Figs.) July 15, 1898. 
—According to the present invention, the heating of liquids in 
boilers by means of tubes which are provided with ribs, is carried 
out by arranging the hollow spaces which are situated between 
each pair of ribs, so that they serve as circulating chambers. This 
obiect is effected substantially by inserting a flat partition—such, 
for instance, as a metal sheet or the like—between the pointed 
ends of two adjacent ribs. The arrangement of these flat parti- 
tions may vary. According to Figs. 1 and 2, the tube has radial 
longitudinal ribs a1 projecting inwards and wedge-shaped in cross- 
section, the tube being closed at one end, in the manner of what 
are well known as ‘‘Field” tubes. The pointed ends of the ribs 
ai do not reach to the centre of the tube, but meet the inner 
angles of another central tube c, star-shaped in cross-section, the 
outer angles of the tube ¢ projecting into the spaces between the 
projections from the outer tube, which spaces form the outer 
passage, and the star-shaped tube the inrer passage, of the 


Fig.1. Fig. 2. 



































“Field” tube. In Figs. 8 and 4 the angular ribs a? may project 
outwardly from the outer surface of the inner tube, their narrower 
outer ends being surrounded by a second outer tube cl fitting 
upon them, and forming spaces between them, which constitute 
the outer passage of the tube, whilst the inner tube constitutes 
the inner e. The outer tube may be on sed into the 
8 between the ribs a2,as shown. This modification — 
that the tubes are arranged in an oblique direction. Final Y » as 
a substitute for the water-tubes ordinarily used in the inner flues 
of what are known as ‘‘ Galloway ” boilers, the modification nt 
in Figs. 5 and 6 may be used, consisting of two parts A rive : 
together, and forming a hollow chamber, narrower at one = i 
and enclosing a space through which narrow inclined longitu — 
es are formed by means of parallel angular pro. ecting ii - 
a3 inside one of the parts A, which ribs fit between similar angul as 
ribs inside the other part, the two separate sets of ribs being “4 
in cross-section, so as to leave between them which for' 


the water channels. (Accepted 28, 1898. 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United Bestes of America from 1847 to the t time, “se 
reports of trials of patent law cases in the Uni yee Be 
consulted, gratis, at the offices of Ex@nrmanine, 36 and 36, Bedfo 
Strand, 
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THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From ovr New YorK CoRRESPONDENT.) 


On the occasion of the meeting of the American 
Society of Civil Engineers, held in Detroit last 
summer, your correspondent took occasion to de- 
scribe the route of the Lehigh Valley Railway. On 
that trip the company furnished a special train, and 
it was a subject of remark that passengers who travel 
free always expect the greatest accommodation, 
and are the first to complain if they do not receive 
more attention than the ordinary individual who 
pays his fare. In travelling to Buffalo to attend 
the 75th meeting of the American Institute of 
Mining Engineers, held on October 18 to 22, the 
writer paid the full fare, and in addition, the 
parlour car charge, hence he should have nothing to 
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engine used by this railway was called the ‘‘ Spit- 
fire,” and was probably well named, as this class of 
engine could be readily seen at night. It was built 
in England in 1838, and is shown in Fig. 2 (see next 
page). The distance from New York to Orange, 
including the ferry, is 12 miles, and there are 45 
trains per day in each direction, the time being 
from 36 to 45 minutes, besides the 15 minutes for 
ferry service. The full fare is 25 cents, but there 
are special rates; 50-ride tickets at 14 cents, good 
for a year, and a commutation rate for one trip 
each way daily, for 61 dols. Facetious individuals 
used to say that D. L. and W. Railroad meant de- 
lay, linger, and wait, but some of these humorists 
have lived to see a thoroughly excellent suburban 
system, operated with speed and safety. The 
road is equipped with safety signals, and for a 
period of over 30 years no lives have been lost 
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15 miles, and the Rockaway River makes such a 
beautiful picture that it is given in Fig. 3, page 684. 
The road now winds along the mountain side, and 
the elevation continues, till at Lake Hopatcong 
(see Fig. 4), which is a favourite summer resort, it 
reaches 926 ft., and the distance visible is 
50 miles. The Morris Canal is seen on the left, 
and the double track on the right. It may be 
stated that the entire road is rock ballasted and 
double tracked with 90 lb. steel rails. The lake 
itself has an elevation of 1027 ft., and is fed by 
springs. It is thoroughly stocked with fish, and 
steamboats ply from point to point along the shores ; 
the view of the lake given in Fig. 4 conveys but a 
faint idea of its beauty, owing to the absence of 
colour. There is in this lake a floating island, 
which is about 1 ft. above the surface, and is 
covered with wild flowers, tammarack, and spruce. 
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Fig. 1. 


complain of, and in point of fact, he really has 
everything to commend ; for the trip was thoroughly 
enjoyable from the start to the end, the employés 
were very attentive, and the train moved along at a 
high speed, and with great smoothness. Some 
exceedingly sharp curves had been so eased_ off, 
probably by the use of spirals, that at a speed of 
fully 60 miles per hour, and, perhaps, greater, 
there was no shock. The railway in question is 
called the Delaware, Lackawanna, and Western, 
starting from New York City and running to Buffalo, 
as shown in the map, Fig. 1. The distance is 413 
miles, and the running time—including one ferry 
requiring 15 minutes, 10 regular stops, and 19 flag 
stations, where the train may be signalled to let 
off passengers—is 10 hours. As your correspondent 
has lived on the line of this railway for 40 years, 
and has seen its traffic grow from a train of two or 
three cars, which had to be hauled through Newark 
by horses, to the present enormous suburban busi- 
ness, he is glad to bear testimony to its development 
and the way in which it is managed. The first 





by accident to the trains. It is, however, with 
the through service that this article deals. We 
had a fine parlour car with a well upholstered 
smoking compartment and a very attentive con- 
ductor and porter. We were surprised at the 
number of solemn-looking people in it, but learned 
subsequently that there was a Presbyterian Synod, 
meeting at Binghampton. The writer once had an 
experience with Presbyterian ministers on a trip to 
Alaska, and rather feared for the chances of the 
meal in the dining-car, but he was told everything 
would be served a la carte, and felt quite sure that 
the necessary disbursement for each article would 
serve asacheck on the quantity desired ; he had not 
reckoned, however, on the stimulating qualities of 
the air on the Pocono Mountains, but that is another 
story. The road runs through the Bergen Tunnel, 
about 1 mile in length, and across the salt meadows ; 
then through Patterson, where the grade begins to 
rise, until at Bornton, 30 miles from New York, 
an altitude of 411 ft. is reached. The view from 
this town extends across the Passaic Valley for over 





Map oF THE DELAWARE, LACKAWANNA, AND WESTERN RAILROAD. 


The extent of this sheet of water is about 10 miles 
long by 3 miles in width ; its outlet is through the 
Musconectcong River, whence it flows into the 
Delaware River some 40 miles distant. Sometimes 
the lake is used asa feeder to the Morris Canal, but 
ultimately it will no doubt furnish a in "ol pot- 
able water. for East and West Orange, Newark, 
and Jersey City. Some four miles beyond we 
come to a name dear to every English heart, viz., 
Waterloo, and here the Sussex-road branches. 
Six miles beyond on this branch a chain of lakes 
begins, and there are 44 in all; one of the finest 
is Cranberry Lake (see Fig. 5). 

Having named a station Waterloo out of compli- 
ment to our English allies, and not to please Spain, 
it was quite proper to ics home a turn, and so 
we presently reached Washington, N.J., and a 
little later passed into the State of Pennsylvania, 
where we found names sounding strangely to 
English ears, as they were taken from those of the 
Indian tribes once inhabiting this region ; the most 
euphonious is Manunka Chunk, e grade now 
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rose rapidly, and we passed through the celebrated 
Delaware Water Gap, one of the finest and most 
picturesque views in the Commonwealth. Shortly 
after dinner we entered New York State, and ran 
through the Chemung Valley, where the scenery was 
magnificent and the speed very rapid. This section 
is one of the garden spots of the State, and has cities 
of 50,000 inhabitants, such as Elmira and Binghamp- 
ton. Long stretches of fertile meadows were on 
both sides of the track, and the hills and the river 
made a fine background. The trees, too, were 
turning to a blaze of gold and red. Only one more 
view can be given, Fig. 6, and that is in the Genessee 
Valley, at an altitude of 1025 ft. It is a lovely 
waterfall in Honey Brook Glen, at Dansville, N.Y. 
This town of 4000 people has a large sanatorium, 
and is a favourite resort for invalids, especially 
for those suffering from nervous troubles. It now 
began to grow dark, and almost before we knew it, 
we found ourselves running into Buffalo, and at 
our journey’s end exactly on time, after a delightful 
and thoroughly comfortable trip, thanks to the 
arrangements made for its patrons by the Delaware, 
Lackawanna, and Western Railway. 

The Institute assembled for its welcome, that is, 
its official welcome (for Buffalo hospitality is so well 
known, it is proper to specify), in the Buffalo 
Public Library. This building is an extremely 
elegant structure and a credit to the architect as 
well as to the city. In addition to its use as a 
public library, it serves as a home for the Buffalo 
Society of Natural Sciences, the Buffalo Historical 
Society, and the Buffalo Fine Arts Society. The 
Engineers were invited to examine all the exhibits 
and rooms of these societies, and it was very 
thoroughly done. Although the night was a wet 
one, the attendance was large, many ladies being 
present. The gathering was in the rooms of the 
Society of Natural Sciences, where the Hon. T. 
Guilford Smith, well-known as a prominent mem- 
ber of the American Society of Civil Engineers, 
as well as a member of the Institute, made a few 
remarks in his usually happy and appropriate 
manner, and introduced the Mowe of Buffalo, who 
is one of our German-American citizens, and whose 
remarks were interesting and well chosen. He was 
followed by the presidents of the various societies 
in the building, and all gave most cordial invita- 
tions to us to visit their rooms, make ourselves at 
home, and have our letters sent there if we de- 
sired. Our young but extremely wide - awake 
President, Mr. Kirchoff, who will be remem- 
bered in England as the secretary of the En- 
gineers’ visit in 1889, replied in equally pleasant 
terms, and then some very beautiful lantern 
slides were shown by the assistant secretary, to 
the great enjoyment of all present. The coloured 
views of flowers were especially admired and 
called forth rounds of applause. The next morning 
the session began in earnest. The first paper was 
on the ‘‘ Kytchym Medal, by Dr. Persifer Fraser. 
This medal was a souvenir of the visit to Russia of 
the International Geological Congress, an account 
of which was published in ENGINEERING last spring 
in the description of the meeting of the Institute 
at Atlantic City. The medal is illustrated (see 
Figs. 7 and 8). It is of cast iron, and the 
perfection of its detail excited the admiration of 
the visitors. In some cases the medals retained 
the sprue or attached runner, and they were not 
touched by tool or brush after being taken from 
the mould. The sprue was 2 millimetres along its 
median line, and tapered to three millimetres on 
the edge. The medal is 6 millimetres on the edge, 
and 5 millimetres through the smooth disc where 
the lettering is. It seems that the Institute has 
iconoclasts as well as the sister societies; one 
of them, Mr. Oliver S. Garretsin, was not much 
impressed by the Russian medal, and being a man 
who could enforce his words by deeds, he produced 
at the meeting a little later, a facsimile of the 
badge of the Buffalo meeting in cast iron, which 
threw the Russian medal into a remote back- 
ground. We trust, however, there will be no in- 
ternational complications as a result. 


Biast-FurNAcE TUYERES. 


‘* Tuyeres in the Blast-Furnace’’ was discussed 
by Mr. C. F. Fackenthal, Jun. In 1862 Mr. Samuel 
Thomas equipped a furnace with 21 tuyeres, evenly 
spaced around the furnace, made of 1-in. wrought- 
iron coils covered with cast iron, of a rectangular 
shape, and openings at the nozzles 1} in. by 
9 in. These tuyeres formed a continuous circle 


around the furnace. As no water coolers were 





used in connection with them, it was impossible to | 
keep them from warping and becoming destroyed. 
The author thought probably the quantity of air was 
insufficient for so large a tuyere area. These tuyeres 
were replaced from time to time with ordinary cast- 
iron ones with round openings. From this experi- 
ence, Mr. Thomas, realising the importance of addi- 
tional cooling arrangements, put in five courses of 
bosh coils horizontally around the furnace above 
every fourth course of brick; thus they were 18 in. 
apart and about 74 ft. above the centre line of the 
tuyeres, and were built in the brickwork with about 
16 in. of brick on the outside. He considered 
Mr. Thomas the pioneer in using a large number of 
tuyeres and the bosh coil. In respect to a more 
recent experience at Hokendauqua, he said : 

In 1893-4 No. 1 furnace was rebuilt, being made 17-ft. 
bosh and 80 ft. high. It had eight tuyeres, but with its 
old iron pipe stoves did not prove satisfactory. In the 
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iron was below No. 4 foundry. It seemed to be 
the opinion of other speakers that quality was 
sacrificed to quantity in these cases of undue in- 
crease of tuyeres. 

Among the lantern slides shown on the pre- 
vious evening were two of the Clair Furnace at 
Sharpsburg, Pa. One represented the furnace in 
its normal condition, and the other, the furnace in 
the act of exploding. Certainly it showed the 


| greatest enterprise to arrange the camera so as to 


take an explosion in the act. It reminds one of 
the editor of a certain Connecticut paper, which 
said, ‘‘No one shall exceed us in laying the very 
latest information befure our readers; as we are 
going to press, old Mr. Jones is being run over by 
the Newhaven train.” Mr. Richards did not ex- 
plain the detail of his wonderful feat, but the view 
was certainly fine. This subject was discussed at this 
time. The furnace was 75 ft. by 16 ft., and the hearth 
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fall of 1897 three firebrick stoves were built, each 20 ft. | 
by 80 ft. high, the bosh of the furnace being increased to | 
17ft. 9in. The number of tuyeres was increased from | 
8 to12. During the first six months of its blast the 
fuel consumption, running on a foundry mixture, was 
1 ton 1 cwt. 2 qrs. 101b., including the coal used to blow 
in with. The fuel consumption for some months was less | 
than 1 ton per ton of iron, with a maximum output of | 
1327 tons of pig:iron per week. 

In the author’s opinion more uniform results | 
could be obtained in too large a furnace with 
the increased number of tuyeres. Mr. John M. | 
Hartman, of Philadelphia, stated that with the 
present fast-driving furnaces, it was essential to 
secure positive circulation at the nose top and 
bottom. In respect to some yellow metal tuyeres | 
made 12 years ago, he stated that they did their | 
work as well as copper ones alongside ; he’ 
doubted the high conducting power of the latter, 
and said they were too soft to resist abrasion. 
Mr. Edgar S. Cook, of Pottstown, followed. He 
did not think an absolute increase of the number 
of tuyeres such an advantage unless there had been 
an increase of the area disproportionate to the 
number of tuyeres existing, and if they were fairly 
well adjusted to the diameter of the crucible, there 
was no advantage directly from their increase. In 
corroboration of this, Dr. W. B. Phillips stated the 
case of some Southern furnaces when a change from 
8 to 16 tuyeres had been disastrous, the output 





being in some cases increased 20 per cent , but the | 





followed irregular working of the furnace. 


AND 8. RvusstAN Memoria MEDAL. 


was 10} ft. in diameter, with 13 tuyeres. The ore 
was 374 per cent. of Mesaba, 25 per cent. of which 
would pass through a 100-mesh sieve; and the 
balance was Menominee and Marquette range hema- 
tite. The charge had been reduced from 50 per 
cent. Mesaba to 373, because of two cn gee the 
week before. There had been a number of slips 
on the day in question, and that afternoon there 
was a terrific explosion, forcing open both of the 
6 ft. explosion doors and hurling the ore, scrap, 
coke, and limestone several hundred feet ; there 
was further a great deal of smoke, consisting of 
finely divided carbon, gas, and ore dust. The fur- 
nace resumed operations at once ; cinder was 
drawn in the course of the afternoon, and 33 tons 
of white iron were cast at 6 p.M., when the usual 


| quantity of good grey iron was made. Mr. Richards 


asked for the views of the furnace managers pre- 


‘sent on the cause of these occurrences. 


Mr. F. E. Bachman thought explosions on ona 

a 
after a slip the stock does not settle much on the 
top, although the gas just the same, hence 
large quantities of carbon are deposited in the 
interstices between the coke and ore. In the case 
of such fine ore as that mentioned, it would in- 
crease till the were choked, resulting in 4 
raising of the pressure below the zone of carbon 


‘deposition, and throwing the finely divided carbon 


upward, which, mixing with the hot blast, would 














Nov. 25, 1898.] 


ENGINEERING. 


671 











cause an explosion. Mr. Cook said he had hoped 
multiple tuyeres would prevent these slips to a 
large extent, but experience had not proved it ; 
he also thought it was mechanical, and due to 
dirty walls and scaffolding; where the slips were 
continuous and constant, he gave the furnace either 
a very low burden or increased the amount of fuel 
so as to clean off the walls. 


Mopern CupoLta PRACTICE. 


‘‘The Modern Cupola Practice,” by BS. 
Summers, was the next paper. As the title 
implies, this was a consideration of the effects of 
various substances on cast iron, such as manganese, 
phosphorus, sulphur, silicon, and combined carbon, 
and graphite. The author had special regard to 
the physical condition of the iron—the effect of the 
blast and the influence of scrap. His conclusions 
as to silicon are as follow : 


For light hardware, in which great strength is not a 
very important item, it is well to run the silicon up even 
as high as 3 per cent. This practice has several advan- 
ta: It tends to make the iron more fluid, so that it 
will take delicate moulds well, and avoid difficulty or loss 
due to shrinkage. It is also said to enable the foundry- 
man to carry more scrap in his mixture. This assertion, 
however, is open to serious doubt, as the amount of scrap 
which 2 mixture will carry is dependent upon the carbon 
content of the mixture and the scrap. 

As silicon approaches or exceeds 3 per cent., the cast- 
ing becomes more and more brittle, and it is desirable to 
keep well within the limit of 3 per cent. in most classes of 
foundry work. For most foundry purposes, on the other 
hand, a silicon content below 1.5 per cent. is to be avoided. 

As stated above, these rules as to silicon are only true 
for ordinary foundry mixtures. Special metals and mix- 
tures contre peculiar irons are often found to contra- 
dict some of the above statements. The figures given 
however, are an excellent guide for general practice, and 
will be found applicable in most cases. It will be deve- 
loped later that there are other influences which affect 
the iron more than does the content of silicon. 


In regard to sulphur, he thought a maximum 
limit for good foundry practice should be fixed at 
0.10 per cent., but an effort should be made to 
keep it below 0.08 per cent. The limit for phos- 
phorus he fixed at 1 per cent., but if great strength 
and resilience were required, it should be much 
below this point. He had known cases where 7 per 
cent. silicon iron carried 1.60 per cent. of phos- 
phorus. He added: 


It may be interesting to note here the case of a special 
semi-steel, mixed by the writer, which carried a trifle 
more than 0.8 per cent. of phosphorus, graphitic carbon 
being 1.84 per cent. total carbon, 1.97 per cent., and 
sulphur normal. The bar broke under transverse stress 
at 3940 1b. Another one made frem the same mixture 
broke at 3910 1b. The writer has frequently found bars 
made of this metal which carried over 1 per cent. of 
phosphorus and broke above 3000 Ib. In the case of the 
3000-1b, bar the resiliency was considerable, the bar pos- 
sessing spring and showing a considerable deflection be- 
fore breaking. It would seem from this that phosphorus 
is not nearly as much to be feared as is commonly supposed, 


In regard to manganese, the author thought it 
= hardly be noticed up to 0.80 per cent., and 
added : 


Tt is well known that manganese possesses the pro- 
perty of preventing spongyness of-the ietal, or blow 
oles, by reacting with the occluded -gases of the metal ; 
and it seems that the modern. view is going to work 
considerable advance in this way. If the foundryman 
should be able to run sufficient manganese into his mix- 
ture, without hardening the metal, to rid theirgn of blow 

oles or prevent spongyness, manganese’ will soon be in 
high favour for general foundry practice. There is 
reason to believe that this will come.to pass at.no very 
distant date. 


As to carbon; he thought graphitic carbon is the 
softening agent in cast iron, and so far as silicon 
can control it, the governing agent, it was doubtful 
if this form of carbon is always composed of the 
same variety of carbon. He cited an incident in 
the use of semi-steel alluded to above : 


This metal @ magnetic permeability midway 
between cast iron and cast steel, being a gain of about 50 
per cent. over cast iron. A test-bar from a machine, 
which had shown inferior results, proved the metal to 
have the same permeability as cast iron. This being un- 
explained, an analysis was made of the bar, with surpris- 
ing results. The analysis was almost identical with 
that of a bar which had shown superior results in this 
direction. The graphitic and total carbon were practi- 
cally identical. @ mixtures were entirely the same, 
and the metals had been worked in the foundry in 
the same way, with the exception that different blast 
pressure had been used. The bar showing the lower 
ee was very open, and showed a dark grained 
racture. The bar giving higher results presented 
® characteristic silvery ap ce, and was. soft and 
tough. It was exceedingly dense, and turned more like 
steel, while the former bar turned just as cast iron would 

0. ese two bars showed 


The micro-photographs of 


radical differences, and seemed to confirm the view that 
these were due to temper carbon. Further, this metal, 
when properly. made, is homogeneous throughout the 
casting, and the graphitic carbon shows no tendency to 
segregate. It would seem from this that the state of the 
carbon was the governing factor: and cases such as this 
have prompted the above suggestion. 

In this laboratory an attempt was made to oxidise the 
temper carbon by prolonged treatment with fuming acid 
under high temperature, but without avail. This is in 


accord with previous work along this line. Hopes are 
entertained that investigations now in progress will 
yield some method by which temper carbon may be 


identified and estimated in these irons. 
In respect to the relation between silicon and 
graphite, either it was not marked, or else there 
were other conditions more potent. Daily records 
for months showed conclusively that silicon vary- 
ing between 2 and 3 per cent. had little or no 
effect, and the author submitted the Table below as 
proof of the statement : 
Analyses of Charcoal Iron Castings. 


pete I. 


| 


Ill. 


Silicon .. ..  ..| 220 | 2.66 | 292 
Graphitic carbon ..; 2.92 293 | 277 2.98 
Totalcarbon .. ..| 344 | 3.48 3.41 3.42 


The author thought the influence of silicon was 
largely determined by the temperature at which 
it is allowed to act. In regard to coke, he con- 
cluded, if the blast was used judiciously, and the 
coke ratio figured for the best economy, little can 
be gained by an increased coke consumption. Cor- 
roded scrap is very deleterious, making the iron 
dirty and spongy, and tending to harden the iron. 
The blast requires the most close and careful 
attention, and after showing various results due to 
its increase or diminution, he said: 


It would seem almost a demonstrated fact that the 
temperature is the governing factor of the effect of 
silicon, and the temperature of the cupola is certainly 
increased by increased blast, if a certain maximum be not 
exceed This limit is seldom reached in foundry prac- 
tice, and faulty iron is more frequently due to a scarcity 
of air than to an excess. The blast is probably one of the 
most important factors in foundry practice, and many of 
the mysteries not yet explained may be traced to its 
door. There is scarcely any doubt that it has a marked 
effect upon the content of total carbon, and it is not 
unlikely that when the results of further investigation 
are known, the amount of air passed through the cupola 
will be found to condition, to a certain extent, the effect 
of the metalloids in the iron. 


In regard to the use of carbon, the author said : 


_ As mentioned in the first portion of this paper, silicon 
is commonly believed to enable a mixture to carry more 
scrap. This belief is open to serious doubt. It is obvious 
that if a mixture is running low in carbon, and ferro- 
silicon is added in greater amounts to enable the mixture 
to carry more scrap, this procedure will not only fail to 
enrich the carbon content, but will actually impoverish 
it. The reason for this lies in the fact that high silicon iron 
carries less graphitic and total carbon than a good scrap, 
and much less than cast iron. For this reason it 
is evident that when ferro-silicon is added to the burden 
it is certain to lower the content of carbon in the cast 
iron somewhat. Inasmuch as the iron is dependent upon 
carbon for its softness, it is open to grave doubt whether, 
by increasing the silicon, and thereby decreasing the 
carbon, by adding ferro-silicon, any more scrap can be 
carried, and the same quality of iron poured from the 
cupola. The amount of scrap that can be loaded into the 
cupola without changing the quality of the iron is depen- 
dent by pa the carbon, and especially upon the graphite. 
Even if we admit that an increase of silicon can cause an 
increase of graphite, et, if there is not sufficient carbon 
present to be c’ angel into graphite the graphitic carbon 
cannot be obtained in the required proportion. Further, 
when it is doubtful that silicon will cause any appreciable 
increment in the graphite, it is open to question if the 
ferro-silicon does not tend to lower the scrap-carrying 
ability of the mixture. 

A high carbon mixture averaging, for example, 3.10 per 
cent. graphite, and about 2 per cent. silicon; will carry 
considerably more scrap than a mixture containing over 
3 per cent. silicon and lower in graphitic carbon, or than 
a mixture impoverished in total carbon, no matter what 
the silicon content. This: assertion can be proved in 
practical work, and it would seem that the popular idea 
to the contrary is based on a fallacy. 

The carbon determinations in the foregoing Tables were 
all made by the oxygen combustion method, and the 
greatest care was exercised to insure accuracy. The deter- 
minations have been checked, and the results from thé 
furnaces used, checked with results from other labora- 
tories. In this connection, thanks are due to E. J. 
Ericson, whose excellent work in this particular has 
greatly aided this investigation. 

In conclusion, it should be mentioned again that the 
fan supplying the air to both of the cupolas employed in 
this investigation was somewhat overloaded. Therefore 
it. is possible that foundries supplied with better blast 
facilities will obtain results different from the above ; 
that a greater effect of the silicon will be noted, and 





perhaps a greater benefit traced to the use of ferro- 





silicons. If this should be so, it would only go to demon- 
strate the effect of the blast in foundry practice. It is 
hoped that any members who may have noted different 
effects from those outlined above will make their obser- 
vations known. 

(To be continued.) 








THE PURIFICATION OF DRINKING 
WATER. 


By Henry E. P. Corrretz, Assoc. M.I.C.E. 
(Continued from page 609.) 

Dr. E. Van Ermencem, the well-known pro- 
fessor at the University of Ghent, investigated and 
reported upon the work done at Oudshoorn for the 
Ministry of Agriculture of Belgium in July, 1895, 
and the following is the substance of the results 
that he obtained. 

(A) Sterilising Action of the Process.—The most 
rigorous laboratory precautions were adopted to 
absolutely prevent the chance contamination of the 
samples tested, by microbes present in the atmo- 


_|sphere or attached to the receptacles in which 


the samples were placed, so that any bacterial 
colonies subsequently developed could only origi- 
nate from germs present in the water previous to 
ozonisation. The usual methods of culture on 
gelatine plates and in Petri boxes, were therefore 
discarded as subject to suspicion even under the 
most favourable circumstances of care and’ skill. 
It is absolutely inconclusive to’ argue, because 
50 per cent. and over, of the gelatine plates 
remain sterile, that the’ remainder which do not 
so remain have been Accidentally contaminated. 
Neither does it follow that because a series of 
Petri boxes kept for days at a constant tempera- 
ture of from 10 deg. to 20 deg. Cent., i.e., with 
the gelatine in a solid condition, do not show 
any signs of bacterial colonies, that they are 
absolutely sterile. In order to be certain that no 
germs lurk therein, whose vitality may have been 
temporarily suspended by the action of the ozone, 
it would be necessary to place the boxes in an 
incubator for from 24 to 48 hours at 37 deg. Cent., 
and await the result. The arrangement adopted by 
Dr. E. Van Ermengem to avoid these doubts was 
as follows: The water passing out of the ozonisers 
was conducted through a glass tube, whose ex- 
tremity was made capillary for 10 to 15 centi- 
metres and horizontally curved ; the water issued 
from this tube in a strong jet when the tap 
was opened fully, or drop by drop as desired ; 
it is surrounded by a sleeve, which shelters the 
experiments from contact with the atmosphere, 
and is removed and replaced when each sample 
is taken, and the capillary tube passed through 
a flame. The water is collected in flagons of 
special make, used for bacterial researches in 
Ghent for many years. The cotton-wool stopper 
previously passed through a flame, is withdrawn 
by tweezers also previously flamed ; the capillary 
tube is passed into the neck of the flagon and 
the water received drop by drop in 10 cubic 
centimeters of gelatine kept liquid at 20 deg. 
Cent. (16 to 18 drops going to a cubic centi- 
metre). The tubes are afterwards wrapped up 
and kept under observation for 10 days at a tem- 
perature of about 20 deg. Those which remained 
sterile under this treatment were then further tried 
by being placed in an incubator for eight days at 
37 deg., where germs of the lowest possible 
vitality, if present, could not fail to be developed. 
In further precautions adopted against chance 
contamination, the capillary tube is replaced by a 
needle of iridised platinum, and the flagons 
closed by two stoppers of cotton wool, one remov- 
able, the other permanently held in the con- 
stricted neck and perforated by the flamed needle 
when introduced for the experiment. Dr. Van 
Ermengem conducted three separate sets of ex- 
periments. The first series was to determine the 
colouring effect of the ozone process. The filtered 
water experimented on contained 862 germs per 
cubic centimeter and required 58 milligrammes 
of permanganate to the litre. The ozonised air 
jo after the experiment contained 3.5 milli- 
grammes of ozone, on an average, to the litre. 
Kight samples of a cubic centimetre each were 
taken and transfused into gelatine in the propor- 
tion of 10 to 1. e protected plates were kept for 
10 days at the temperature of the room, and one 
specimen only yielded two colonies of a bacillus 
resembling B. Ramosus, which produces spores of a 
most resisting kind. The other seven remained 





sterile even after liquifaction of the gelatine and 
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placing in the incubator. A second series was to 
determine the effect on specific bacteria, which are 
readily recognised by their colouring properties 
like B. fluorescens liquifaciens. A hundred cubic 
centimetres of a culture of this bacillus were thrown 
into a tank of filtered water ; this water, previous to 
passing through the ozonisers, contained 3893 
bacilli of this species per cubic centimetre. Ten 
specimens were taken at five minutes’ intervals and 
placed with a cubic centimetre of culture on pro- 
tected plates. None of these plates, even after 10 
days’ incubation, showed any colonies of bacillus 
Jluorescens. The third series was on a workin 

scale for town supplies — water being receive 

under the same conditions as such supplies—the 
steriliser had a capacity of 57 litres, and was 
composed of four cylinders of earthenware 1.80 
metres in height and 10 centimeters in dia- 
meter, the yield being 5 litres of purified water 
per minute. Many samples at varying intervals 
were collected for three consecutive days without in- 
terruption of the circulation of the ozonised air and 
of the water treated. The results were not alto- 
gether satisfactory, as out of 44 specimens, 16 only 
were found to be absolutely sterile when incubated 
at 37 deg. for eight days —the organisms which 
had resisted the ozonisation were, however, all 
sporulated bacilli of the genus B. Subtilis and 
B. Ramosus. The tests carried out on ordinary 
lines by the superintendent of the works, Mr. 
Van der Sleen, at the same time, gave the following 
results, out of 67 plates cultivated ; 28 yielded 
from one to four bacterial colonies after one 
month’s exposure to an average temperature, 
and each plate also produced at least one 
colony due to aerial contamination. The unsatis- 
factory results in the third series were evidently 


due to the contact of the water to be steri- 
lised, with the ozonising not having been sufti- 
ciently prolonged, so the rate o e of 


the water was diminished by a half, and re- 
duced to 2$ litros per minute. The results now 
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were wholly satisfactory, as out of 17 samples, 
16 were quite sterile, and one only yielded a 
colony of B. Subtilis. One experiment, under 
completely industrial conditions, was undertaken ; 
the apparatus used consisting of three cylin- 
drical columns in earthenware, each 3 metres in 
height, with a diameter of 70 centimetres, yielding 
ake ordinary working pressure 50litres per minute. 
The water contained before treatment 1130 colonies 
per cubic centimetre, and absorbed 0.04 grammes of 
permanganate of potash ; the ozonised air contained 
3.4 milligrammes of ozone per litre; the duration 
of contact was variable, lasting on an average 30 
minutes. Out of 24 samples there were no bac- 
terial growths after eight days’ incubation at 37 deg. 
It was evident from the preceding experiments 
that had not the marsh waters of the Old Rhine con- 
tained spores of sporulated bacteria of the most re- 
sisting kind—spores that are capable of resisting 
contact with steam at 100 deg. for several hours— 
the effect of the process would have been completely 
cores wg . further series was, therefore, a 
voted to directly experimenting on spores purpose 
introduced into the water. 7 fiesins of B. ond 
mosus were B porn in filtered water, and water 
was produced containing 28,000 colonies to the 
cubic centimetre, taking 0.037 grammes of perman- 
ganate to the litre. Out of 13 specimens ozonised 
and examined in — tubes, 11 were found to 
be sterilised, while two gave one colony of B. 
Ramosus and a colony of a non-liquefying species, 
and the other, one colony of B. Subtilis. Other 
tests were made with spores of B. Subtilis and 
B. Rubiginosus (discovered by Globig), noted for 
their refractory character under the action of carbolic 
acid, the first remaining 18 days in a 5 per cent. solu- 
tion before being destroyed, and the latter over 40 
days. The water treated contained 32,000 colonies 
of sporulating microbes, yet out of 18 samples 17 
remained absolutely sterile after eight days’ incuba- 
tion at 37 deg. It was also clearly demonstrated 
that filtered water, rich in organic matter and 
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containing pathogenic microbes of the most re- 
sisting character, can be turned into wholly 
inoffensive drinking water. The bacillus chosen 
was Bucteriwm Ooli, universally present in sewage 
and highly refractory to germicides. This bacillus 
has been proved to be more resisting than all other 
pathogenic microbes of the non-sporulated species 
as yet known, and was less dangerous for experi- 
mental purposes than the typhoid bacillus or the 
cholera spirillus. Old Rhine water was filtered and 
placed ina tank of 200 litres capacity and 100 cubic 
centimetres of an emulsion produced by suspending 
in distilled water, the product of 10 well-developed 
cultures of B. Coli on gelose were added. The oxid« 
ability of the water was determined before and after 
the experiment. The number of colonies was 
7,830,000 per cubic centimetre ; before the cultures 
were added the water took up 0.02 grammes of = 
manganate, and afterwards 0.027 grammes. The 
ozone amounted to 3.94 milligrammes per litre ; 
duration of contact, 10 minutes ; yield of apparatus 
(capacity 57 litres), 2 litres per minute. After ten 
days’ cultivation on gelatine at 18 deg., there was 
no trace in the 18 samples, all being absolutely 
sterile. Four tubes incubated for 24 hours yielded 
one colony of B. Subtilis, and none gave a single 
colony atall resembling B. Coli. 
(B). Effect on the Chemical se soe ec 
int of view, the chemical changes 
produced by the reaction of the ozone are most 1m- 
portant as affecting the dietetic value of the water 
treated. The sulphuretted hydrogen would be 
changed into sulphates, the ammonia into nitrates 
and nitrites, &c. Besides the oxidation of the 
various mineral compounds, the ozone would con 
sume a portion of the organic matter, and probably 
all the albuminoid compounds of animal and vege- 
table origin. The highest authorities in hygiene 
have pointed out that the presence even in infinite- 
simal proportions of ptomaines, toxines, <c., 
poisons of, i e., microbe origin, in very dirty waters 
might constitute a positive danger to health, 


the hygienic 
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through their indirect action on the digestive 


organs by producing an unhealthy state and pro- 
Moting the secretion of gastro-intestinal catarrh, 








choleraic infection. 


one of the predisposing conditions for typhoid and 
Although this may be, as 
Professor Van Ermengem points out, a hypothetical 


danger, there must be a very positive advantage in 
eliminating all organic matter of putrefactive origin 
if it exists, as no drinking water fit to be called 
such should contain products of that kind. The 
chemical results of ozonisation can only be 
stated in a somewhat general way, because ex- 
perimentally the data are not yet sufficiently ex- 
tensive: 1. The mineral substances forming the 
residue of evaporation are slightly modified in 
weight, as a certain quantity of carbonate of lime 
is precipitated, i.e., the water is softer. The chlo- 
rates are unaffected. 2. The nitrates are generally 
more abundant in ozonised waters and do not form 
nitrites. 3. The quantity of organic matter as ex- 
pressed by the permanganate test is always reduced 
in ozonised water, to the extent often of 50 and 60 
per cent. of the original amount. 4. Albuminoid 
ammonia appears to be occasionally augmented in 
ozonised water, but this is probably accidental. 
5. Free ammonia is also frequently augmented, 
but often disappears entirely. The action of ozoni- 
sation on water is therefore most beneficial as 
directly attacking the most dangerous products 
which a dirty water might contain, especially 
poisons of microbe origin. Van Ermengem tested 
this conclusively, by ing an ordinary current of 
ozonised water through a dilution of tetanic toxine of 
1 to 50 (half a cubic centimetre of which would have 
undoubtedly killed a mouse) for 10 minutes, after 
which 1 and 2 cubic centimetres of the dilution 
were administered to two mice respectively without 
any effect. 

(C). Action on the Organoleptic Properties of the 
Water.—The most striking result of all is the 
great improvement effected in the external pro- 
perties (i.e., taste, smell, colour, &c.) of the Old 
Rhine water by ozonisation. Its peculiar taste is 
gone, as well as its repugnant smell ; its light straw 
colour has entirely disappeared, and seen through 
a glass tube to the depth of 60 centimetres, it pos- 
sesses the tint of distilled water ; it has become in 
these respects a perfect drinking water. Here th 
Oudshoorn process is completely successful as a 
method for removing from water any bad taste it 
may possess, and any marshy odour, as well as the 
particles of humus which discolour it when in sus- 
pension, and the discoloration produced by the 
presence of salts of iron. 

(D). Presence of Ezxtraneous Substances, — A 
priori, ozonisation might conceivably introduce 
extraneous nitrous compounds into the water 
treated in this way which might be deleterious, 
or at least diminish its potable value ; but this was 
not found to be the case, as these products were 
either not present at all, or in wholly imponderable 
amounts. The absence of all bye-products of 
nitrogen and ozone was no doubt correctly attri- 
buted to the absence of sparks and luminous dis- 
charges, and especially to the absolute dryness of 
the atmospheric air employed. Peroxide of hydrogen 
(H,0,) was undoubtedly formed, but only in mini- 
mum quantities, and was entirely absent from the 
sterilised water, and the amount of ozone in solu- 
tion was also infinitesimal ; it was entirely irrespon- 
sive to the most delicate tests in from 12 and 24 
hours after ozonisation, and the water on issuing 
from the ozonisers did not possess the peculiar taste 
of ozone. The Table on the following page sum- 
marises the results of the various series of tests. 

The general results of Mr. Van Ermengem’s in- 
vestigation for the Belgian Ministry of Agriculture 
may be thus summarised: ‘‘(a) The ozonisation of 
river water contaminated by abundant organic 
matter of vegetable origin, and coloured by humus, 
yields extremely satisfactory results from the point of 
view of improvement of its physical characteristics ; 
its organoleptic properties becoming perfect after 
this treatment ; my) the purifying action of the ozone, 
as testified by the various chemical modifications 
produced, and, especially, by the notable reduction 
of the substances which produce an acid solution 
with permanganate, is considerable on toxines and 
the various products of microbe life. Water con- 
taminated by filtration from sewers, or by the pro- 
ducts of putrefaction, &c., can be rendered wholly 
inoffensive by suitable ozonisation; (c) open 
waters, even when containing numerous microbes 
of very refractory species, are undoubtedly steri- 
lised, provided the eres of permanganate does 
not exceed certain limits ; the degree of concentra- 
tion of ozone and the time of contact, to obtain sterili- 
sation, varies with various waters, and the extent of 
their befouling. (d) There can be no doubt that 
with the system employed at the Oudshoorn Works 





considerable volumes of perfectly sterilised water 
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TABLE Suowine ReEsvuLtTs OF OzONE PURIFICATION TESTS MADE BY PROFESSOR VAN ERMENGEM. 











| Numberof Milli- | Milli- re 
| Colonies grammes | grammes ngt 
a Type of rue F-, | Results of 
Series. Date. | a Water. per Cubic |KMa O be-) of Ozone | of Con- , aye 
Steriliser. | Centi- | fore Ozo-| per Litre | tact. Sterilised Samples. 
| metre. _ nisation. of Air. | 
aes min. totals _ per cent 
I. [November 29, 1894/ Experimental Filtered 862; 0.058 Toutof 8 865 
| apparatus | j | 
{I. |November 29, 1894 o | Filtered + B. flores. 3,893 | - | 0.045 ‘i 10 ,, 10/ 109.0 
4,080} 0.032 0.042 5 , 15] 380 





III. |May 2, 1895 | Average apparatus Filtered 
Il. |May 3, 1895 Ditto | Ditto 


Ill. |May4,1895  ..| Ditto Ditto f 
IV. |May 17, 1895 Ae Ditto Ditto 1,270 0.049 0.039 8\)16 , 17) 94.1 
V. |May 17, 1895 ..| Big apparatus Ditto j 
VI. |May 15, 1895 | Experimental Filtered + B. Ramosus 28,000 | ae Le sis 3 64 «6M S28 
apparatus | | 
VII. (May 15, 1895 in Bitto Filtered + B. Subtilis 32,000 Pe os - 17. » +418; 94.4 
| and B. Rubiginosus | j | 
VIII. May 15, 1895 re | sa Filtered + B. Coli 7,830,0.0 0.027 0.039 10 | 12 ,, 12, 100.0 
| ! 


can be obtained, and that the sterilisation is effected 
in a regular and constant fashion, through prac- 
tically unlimited periods.” 

(To be continued.) 








NOTES AND IMPRESSIONS FROM THE 
CYCLE SHOWS. 
By JosrrpH HoRNER. 
I.—Tue Srantey SuHow. 

Tue writer has been an interested observer of 
the Stanley and the National Cycle Shows during 
the present week ; and the following notes relate 
to impressions gathered from the point of view 
of the engineer during his visits to those fine col- 
lections of engineers’ machine tools. These notes 
are selective only, since it is impossible to describe 
much in detail. They relate too, almost exclusively 
to novelties which have not been exhibited on 
previous occasions; and so many machines of a 
high-class will pass by unnoticed. 

The first thought which strikes one on visiting 
the stands, crowded with machinery at rest and 
in motion, is: How much engineers owe to the 
cycle trade, and, as a consequence, how the interest 
of these annual gatherings becomes to many, much 
less that of new things in cycles, as of new and 
improved types of machines for use partly in the 
manufacture of cycles, but now in a greater degree 
suitable for employment in general engineers’ 
work. For the more important exhibits are now 
not those machines which are made specially for 
cycle manufacturers, but those which are of value 
in the various branches of general and special engi- 
neering. The undoubted fact is that there is little 
demand now—by comparison with the requirements 
of two or three years ago—for special cycle-making 
machinery. The great boom is over, and the exist- 
ing firms are now practically equipped with all 
the machinery which they require, for the present 
at least. A significant fact is that three well- 
known manufacturers of machine tools, who had 
stands last year, have no exhibits at the present 
Stanley Show. But if the cycle-making tools are 
not so much in evidence, this loss receives compen- 
sation in the valuable machinery which is of interest 
to the general engineer. Quite a fair amount of 
this is new to many. Some of these machines have 
been in use, and been appreciated, for from two to 
five years past, but they are here exhibited to the 
public for the first time. Some, moreover, are so 
recent that they are wholly novel to all visitors. 

As before, so now, the American machinery at 
the Stanley Show immensely predominates at the 
stands, and the few examples of tools of English 
design and manufacture do not compare favourably 
with the American. I have made a similar remark 
before in this journal, and the statement cannot be 
withdrawn or modified this year. There is some 
English-made machinery at the National Show, 
however, which would do credit to any firms, and 
with that I hope to deal next week. But that does 
not apply to the sister show at the Agricultural Hall. 

Beginning our tour with Stand No. 1—that of 
Messrs. C. Churchill and Co.—a fine collection 
of American machines is exhibited here. I was 
interested in the fact that some of these have 
been sold in considerable numbers to leading 
English firms. Thus, to name one exhibit only, 
seven of the Bullard boring and turning mills have 
been sold to one firm here recently. This mill, shown 
for the first time at the Stanley meeting, is fitted 
with a turret having four holes. The table has a 
universal chuck with approximate first adjustments, 
a feature which is not embodied in all mills of this 
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general type, and it has tee slots in addition. The 
massive build of the machine, and the facility with 
which the turret can be rotated are noteworthy 
features, while the turret is distinctively Ameri- 
can. The machine on view is a 30-in. one. I 
was informed by Mr. Churchill that the English 
firm just now named, stated that, in their experi- 
ence, a single Bullard mill was turning out as much 
work as three ordinary lathes had done previously. 
The firm is one of high standing, doing high-class 
engine work of a special character. 

At this stand, too, I came across a pillar shaper 
of new design sent over just in time for the Show. 
This machine is illustrated by Fig. 1 on page 677. 
Two of these were ordered by Mr. Churchill when 
in America in the summer, from an inspection 
of the blue prints only ; the machines not having 
been then constructed. The shaper is by a firm 
whose name is new to me; the Potterand Johnston 
Company, of Pawtucket, R.I., U.S.A. It is a 
15-in. machine, fitted with a swivel or tilting table, 
swivelling in either direction through an arc of 
90 deg. to zero, graduated in front for angles, so 
that pieces can be planed to any precise angle 
without tentative setting. The tool head has a 
down-feed motion, and 10 changes of feed ; and 
these feeds can be changed while the machine 
is in motion through the moving of an index 
finger at the side of the ram. The vertical 
motion is controlled by a milled head screw which 
will stop the down feed at any predetermined 
position, so that even though the attendant goes 
away looking to other work, the cut will not go 
deeper than required. This is a feature which re- 
minds one of the very handy stop motion fitted to the 
Barnes drills, which arrests the downward feed of 
the drill at a predetermined point, even though the 
spindle continues running. Another point about 
this shaper is that the length of stroke of the ram 
can be adjusted from zero 15 min. while the 
machine is running. Not, however, that there is 
anything novel in that feature ; American shapers 
would not be considered complete without such 
an arrangement, but the details of the mechanism 
employed in the machine under notice are diffe- 
rent. The cross-slide is mounted on ball bearings. 
The table has two faces with tee slots. This is the 
first machine of a series which the firm is intend- 
ing to manufacture. 

Another new machine which arrested attention is 
a Van Norman miller. In this, exhibited by Messrs. 
Churchill for the first time, the spindle is carried 
in a swivelling head. The axis of the spindle is 
at right angles with the longitudinal axis of the 
table. The result is that work can be traversed 
along the table, and milled at any angle between 
the vertical and horizontal. This necessitates 
driving the spindle through bevel gears, which, 
however, are enclosed in boxes. he machine 
is massive and stiff. Some of the Brown and 
Sharpe horizontal spindle machines have a de- 
tachable vertical and angular spindle attachment, 
driven through spiral gears ; but these are light 
pillar machines, while the Van Norman is a heavy 
one. In fact, the two types are radically distinct. 

The only other milling machine at this stand 
which calls for special observation is one of the 
Cincinnati Company’s—a plain pillar machine. A 
good feature of this is the placing of the elevating 
handwheel and spindle in a diagonal direction, to 
one side and a little behind the cross-feed handle, 
instead of beneath the table, as is the general prac- 
tice, where one has to stoop to get at it. This isa 
rather recent improvement, since being adopted by 
other firms. 

No finer examples of milling machines of this 





general type are built by any makers. The massive 
character of the knee bracket, of the table and its 
adjuncts, and the cross which supports and assists 
the overhanging arm commend themselves at once 
to the engineer, and will be hard to eclipse. But 
then the Cincinnati Company do little or nothing 
outside this class of work. 

An a section at Messrs. Churchill’s 
comprises the Warner and Swasey machines for 
brasswork. Among these there is a double, cock- 
plug lathe, designed specially for one man to 
attend to. It is semi-automatic. The angle of the 
cock plug is fixed by an adjustable tool slide, but 
the feeding-in of the tool is imparted by hand and 
arrested by a stop. There are two traverses of the 
tool, roughing and finishing respectively, for turn- 
ing a cock, the reversal for the second cut being 
effected automatically. The machine is just a 
special lathe, having headstock, rest, &c., dupli- 
cated on a single bed ; and the design is such that 
while the attendant is making the necessary adjust- 
ments at either half, the automatic work will be 
proceeding at the other. The screws are cut ona 
separate machine. 

Another brass-finishers’ machine by this firm is a 
double-headed one for milling nuts. This is not 
automatic, since, attention being required for 
fixing and removing the nuts, there would be no 
advantage in making rotation automatic. But a 
man could not be idle while keeping such a machine 
well supplied with work. 

The most interesting of the Warner and Swasey 
exhibits is a forming lathe for brasswork. At 
previous shows forming tools engaged in turning 
hubs have been in evidence. There does not appear 
to be any such work being done at the Stanley this 
year. But the form turning of brasswork will 
prove an equally interesting feature to many. Steel 
tools of any required sectional forms are supplied 
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for this purpose, and the cutting end is at an angle, 
so giving a perfect shearing cut in detail. The tool 
passes under the work. Fig. 2, annexed, is made 
from a sample of brasswork 2} in. long, which I 
brought away. There are seven operations re- 
quired to complete it from the casting, and the 
time occupied approximately is three minutes. As 
this is brass, castings are used with ordinary turning 
allowance, notwithstanding that the lathe has a 
hollow spindle through which parallel bars can be 
passed if desired. 

The details of this work are as follow: The 
casting is chucked, with the end which has to be 
screwed facing the turret. A turret centring tool 
is brought up first, then a drill counterbores toa 
depth of in. A pilot comes round and fills this 
hole to steady the work, while the form tool on the 
cross slide shapes and finishes the outside at one 
traverse. The turret then brings round the die- 
holder, and the thread is cut. Next a drill in the 
turret makes the small hole right through the body. 
Lastly, the parting tool on the form slide cuts off 
the finished piece. : 

The shape of the form tool never changes, since 
the end only isground. It is impossible to say yet 
how these simple tools, for they are so absolutely, 
may revolutionise the old methods of hand brass 
finishing. There are other machines, too, for 
brasswork, but these are the principal. 

The Cleveland screw machine, which attracted 
so much notice last year, is again on view. As it 
is now familiar to many, nothing need be said about 
its methods of operation. A special point, however, 
in its favour is that it is more than a mere screw 
machine. It is one which can be used besides for 
much general engineers’ work. , 

When about to leave the stand I caught sight of 
an adjustable die stock which seemed to have 
novel appearance. I then ascertained, that 
although used largely in the States, it has only 
been introduced to the English market within the 
past three months, and that Messrs. Churchill had 
ordered 250 of them during that time. — Without 
going into much detail, the following que about 
this latest die stock may be noted: It comprises 
adjustable smooth guides below, and cutting dies 
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above, each operated by separate cams. The 
guides facilitate the square starting of the cuts, and 
the correct centring of the cutting dies, no matter 
whether the bar to be threaded is over or under size. 
Provided bars are not over size, the dies will, it 
is stated, cut a full thread, up to as large as 
14 in. rod, at one traverse, in a hand-operated 
stock. They open quickly for running back over 
the finished threads. Dies are removed from the 
stock almost instantly by turning a lever to a 
certain index, and loosening a thumb screw.. By 
means of a gauge, duplicate threads can be cut. 
The dies are made to Whitworth standards for the 
English market for bolts and pipe threads. The 
same type of head is made to fit bolt and screw 
machines. The patent lies with the Oster Manu- 
facturing Company, of Cleveland, Ohio, U.S.A. 

The stand of Messrs. Buck and Hickman, No. 54, 
occupying a corner on the ground floor, is replete 
with interesting exhibits. Here, too, in search for 
novelties specially, I found a Pratt and Whitney 
double-turret screw machine, a type not previously 
shown, and alongside it a single ordinary No. 3 
machine, now occupied in making @-in. bolts. 
The double-turret machine was operating on small 
steel screws, each turret making a screw of a 
different size, from hexagon stock at the rate of 
two screws a minute. The Randoll die-holder was 
in use here. 

The No. 3 screw machine was turning out §-in. 
bolts, 23-in. under the heads, from 1,},-in. hexagon 
bar, at the rate of one bolt in five minutes. The 
sequence of operations is : Two box tools in turret, 
rough and finish to 3-in. size from the hexagon bar ; 
next two threading tools, rough and finish respec- 
tively ; finally, two tools in the cross-slide are 
brought into action, one for chamfering the head, 
the other for parting off. The tools will, it is 
stated, make about 1000 bolts before they require 
re-grinding. 

Three of the Pratt and Whitney cup-and-cone 
grinding machines are a revelation of the capa- 
bilities of emery wheels for finishing profile forms. 
It is not a case of shaping by a formed wheel, 
which would, unlike a cutter, soon lose its correct- 
ness of shape ; but the beauty of the mechanism 
lies in the cam arrangements fitted to the base of 
the slide of the machine, which impart the definite 
outlines required to the work, even as the edges 
of the wheels wear away. It follows that stops 
cannot be used for fixing sizes, but that measure- 
ments must be made by snap—and other gauges 
according to the outlines required, as the work pro- 
ceeds. The profile outlines are guaranteed by the 
cams, the diameters must be checked as the grind- 
ing reduces the metal. There is no form of cup 
and cone which cannot be finished on one or other 
of these machines. In one of these, two inside 
grinding slides operate on two cups after their in- 
sertion in the hub, the latter being held in a 
central head suggestive of the central head of the 
common axle lathe of the locomotive shops, except, 
of course, that it is a clamping device merely. 

At the stand of Messrs. Buck and Hickman there 
was exhibited also the latest design of the Brown 
and Sharpe automatic spur gear cutting machines, 
in which several new features are introduced. The 
work spindle head, that is, the one on which the 
wheel blank goes, is adjusted by a handwheel at 
the front of the machine, and the amount of move- 
ment is indicated by a dial reading to thousandths 
ofaninch. The elevating screw rests on ball bear- 
ings. The cutter spindle which traverses the bed 
is. driven by spiral gears and has 12 changes of 
speed. Its slide has quick return, entirely inde- 
pendent of speed and feed and a slipping clutch. 
There is an indicator, the frame of which is set 
upon the bed, which by a lever and index gives the 
means of setting the cutters central with the wheel 
blank. Two positions of the lever are taken and read, 
and the mean of the two is the centre of the cutter. 
Cutters are adjusted without need of making-up 
collars. There are several minor features about 
this machine which are admirable, but which would 
take too long to describe here. It is a spur-gear 
cutter simply, but is made in different capacities. 
Rigidity, compactness, extreme precision, absolute 
neatness and cleanliness, automatic movements, 
frictional quick return, gear nests behind the head 
and in the base, and other good features characterise 
this machine. The wheel blanks are prepared to 
the circular form, not by turning but by milling. 

I noticed in a recent Brown and Sharpe universal 
milling machine two new features. First, the abo- 
lition of the familiar telescopic feed shaft, its func- 





tion being fulfilled by internal gears, and, second, the 
addition of a spring stop to the back gear spindle. 
One of the representatives of Buck and Hickman, 
who had worked in the Brown and Sharpe shops, 
gave me some interesting particulars in reference 
to the methods by which the machines are tested 
after they have been completed. They are taken 
apart by a man whose sole duty it is to try to find 
out errors, and every detail is checked by gauges 
and other suitable standards before the machines 
are finally assembled and sent out of the shops. 

An interesting little exhibit at the Buck and Hick- 
man stand is anew model measuring machine by the 
Pratt and Whitney Company, carefully enclosed in 
a glass case. This has been recently illustrated and 
described in ENGINEERING (see the issue of Novem- 
ber 4, page 595 ante), to which account reference 
may be made for details. It is constructed either for 
the English or metricsystem. Its subdivisions will 


read to 375 in., or zdo5 millimetre; but of 


course these may be more minutely subdivided, so 


Betis ne 
that even less than 70,007 12. can be distinctly 
read, and by the sensitive end arrangement wa in. 
can be indicated. Even those who are not par- 
ticularly interested in such delicacy of measure- 
ment will do well to note so fine a specimen of 
American workmanship, produced at a cost by no 
means high, about 100/., and to bear in mind the 
fact that a machine of this or kindred type forms a 
part of the necessary equipment of the best shops 
in America. 

A new machine at the Pratt and Whitney stand 
is an American tube bender, specially for handle 
bars, but suitable for many other kinds of tube 
bending. The bending of a piece which I saw 
accomplished, cold, was done without producing 
crinkling or cracking, though the tube was not 
filled with pitch or cement. The tube is drawn in 
over a metal mandrel; it lies against a metal roller 
of suitable curvature, and the force of leverage 
exerted by hand pulls the tube round against the 
roller. 

One feature which will impress engineers is the 
advent for the first time at both the Shows, of 
turret lathes having capacities exceeding consider- 
ably any which have been previously on view at 
these gatherings. At the Stanley there is the 
Gisholt lathe for tooling heavy castings and forg- 
ings, and at the National there is the A. Herbert 
hexagon turret lathe. The first has been in use 
for a few years, but is now exhibited for the first 
time. The second has been developed and com- 
pleted only during the present year, and the public 
have at the National Show the first opportunity of 
seeing it. As the Gisholt tool deals with mode- 
rately heavy work with which common turret lathes 
are absolutely unable to deal, so the Herbert lathe 
operates on pieces of greater length than the 
common turret lathes are capable of, lengths of 
18 in. and 24 in. being tooled on it without spring, 
and in a perfectly legitimate manner. 

With reference now to the Gisholt turret lathe 
seen at the Stanley Show for the first time ; as one 
of these was illustrated and described in ENGINEER- 
ING, vol. lvi., pages 358 and 364, little need be 
added. The one on view at the Show, of 21 in. 
swing, is of considerable interest, since its features 
are yet novel to most English mechanics, though 
several of the lathes are now in use in English 
shops. A machine which carries 10 tools, and which 
will turn, bore, and thread castings of protean forms, 
up to about 16 in. or 18 in. in diameter and length, 
is as yet unique in English turret practice. These 
machines owe their value to the employment of 
multiple tools, and exceptionally wide shaving cuts, 
backed by ample rigidity. It is not alone the 
number of holes in the hexagon turret and the 
square turret on the rest, but the methods of rig- 
ging up a number of separate cutting tools on a 
single bar bolted to a turret face or carried on the 
rest, that tells so enormously. These bristling 
arrays of tools have a most formidable appearance, 
but they are formed of very simple elements, and 
when a quantity of such tools and their holders 
is once made it is easy to build up many combina- 
tions therefrom afterwards. These lathes will do 
this specially heavy work in addition to that of the 
ordinary turret lathes of lighter scantlings and re- 
duced capacities. Their features include the friction 
back gears, automatic feed and dead stops, cross- 
feed micrometer index, reading to ;;57 in., screw- 
cutting arrangements, large bearing surfaces, and 
so On, 


The economies of these lathes are great ; how 
great it is not easy to say. The claim is made of 
from 40 to 60 per cent. over ordinary methods. 
That depends, however, on what are considered 
ordinary methods, whether those of the very 
modern shop, dealing with specialites, and having 
special machines and jigs, or the ordinary jobbing 
shop. I know that many of the pieces of work 
which are done under the hour in a Gisholt lathe 
would occupy the ordinary lathe hand in many a shop 
from breakfast to dinner time, and the time would 
not be deemed wasted. Of course, in the Gisholt 
lathe, the tools must be discounted. But the larger 
the quantity of similar work done, the less is the 
relative cost of such work. That also illustrates the 
fact which is being borne out in many ways that 
in specialism most money will be made in the 
future. 

From the Gisholt lathe, bored work is passed to 
the ‘Giant’ keyseater of Mitts and Merrill to be 
key-grooved. As this machine is also exhibited 
for the first time at the Stanley Show, its leading 
features may be new toagood many. Inthe matter 
of keyseaters we are not so well supplied as the 
American shops. There are three or four types in 
use there; the ‘‘ Morton,” the ‘‘Colburn,” of 
Baker Brothers ; and the ‘‘ Giant.” In each, the 
wheel to be slotted is set by reference to the 
bore, and the slotting is done in a vertical direc- 
tion by a a single-edged cutter. They 
possess several advantages over the clumsy slotter 
in facility of setting and clamping, in measuring the 
taper, and in rapidity and accuracy of cutting. It is 
not necessary to dwell on that here, since the pre- 
sent interest centres on one of those machines, 
which, however, possesses certain points in common 
with the others. In the ‘‘ Giant” machine the 
boss of the wheel is centred by its bore by means 
of adjustable bushings which fit the post, the wheel 
lying horizontally above the table. The table is 
solid with the base, and the post is fitted solidly to 
the table, so that the taper of the keyseat has to be 
imparted by a wedge exerting pressure behind the 
cutter bar, differing in this respect from machines, 
in which the tables tilt. The post is grooved to 
enclose the cutter bar on three sides, and each size 
of machine is fitted with several bars and cutters. 
The bar is drawn down through the boss by gearing, 
and the cutting and return strokes are continued 
automatically by adjustable tappets actuating a 
friction clutch in the driving pulleys. A scale 
permits of the fixing of the depth of keyway. 
Duplicate work is easily done through the scale and 
a pointer, which indicates the depth of cut ; and by 
the stup. 

The ‘*Spencer” screw machine again attracts 
crowds to the stand of Messrs. Burton, Griffiths, 
and Co. The firm exhibits a No. 3 double-turret 
machine this year, producing double-ended studs 
screwed to Whitworth standards. This machine 
was illustrated fully in ENcINEERING of September 
30 last, page 423, and any description of its method 
of operation is now, therefore, unnecessary. 

There is at the Stanley quite a fair show of grind- 
ing machinery, a class of mechanism which has been 
remarkably slow in its development. Since there 
is no mechanical device which gives such accurate 
results as grinding, scraping alone excepted, it is 
curious that so little relatively is being done in 
this way in English shops for the production of 
micrometric work. There are plenty of English 
shops to-day in which piston and pump rods, shafts, 
and spindles are turned by calipers or gauge, often 
supplemented with the file. A modern grinding 
machine would finish these with greater accuracy, 
and more absolute precision, within a thousandth 
part of an inch or less. The same holds good in 
tool grinding. In many shops men still grind tools 
while held in the hand, and with little or no means 
for verifying angles, so that tools ground and used 
by different men on the same classes of work show 
very considerable differences in formation. 

Messrs. Burton, Griffiths, and Co. exhibit anew 
tool-grinding machine by the Gisholt Machine Com- 
pany, specially made for lathe and planer tools. It 
embodies provisions for grinding all angles required, 
by the precise graduations afforded by divided 
scales and circle arcs. A chart is supplied, which 
gives suitable angles for all the types of tools used 
on lathe and planer. Such a machine as this would 
be a novelty in English shops. In the United 


States the Sellers grinders have points in common, 
though the designs are different. 
The construction of the machine is as follows: A 





stiff box column supports the parts. A boss at the 
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top of the column receives the arbor of the hollow 
emery wheel, running in parallel bronze bearings, 
with means of adjustment, and having an end 
thrust-bearing. The driving pulley is between the 
bearings. The tool is clamped in a vertical holder, 
just as it is held in the lathe or planer, that is, 
pressed down on its lower face, and the construc- 
tion is such that it may be moved about four dif- 
ferent centres, which will cover all possible ranges 
required, including those for imparting the clear- 
ance for screw thread and worm tools. The tool 
holder can turn around its own axis through a 
complete circle for grinding the sides and tops of 
tools, and also upon its base through an arc of 
about 320 deg. for angular faces—the divisions 
being read through a white-lined hole covered 
with a glass circle. A tool can be moved 30 deg. 
each side of the centre line, a movement required 
in bent tools to bring the faces to be ground 
parallel with the face of the emery wheel. The 
entire tool holder may be rotated in the base to 
the amount of 15 deg. on either side of the hori- 
zontal for obtaining the clearance of thread tools. 
A movement of oscillation is imparted to the 
entire tool holder and its water pan, when grinding 
flat surfaces against the side face of the emery 
wheel. This pan oscillates on a heavy circular 
arm which is forced through a hole in the column. 
This movement is effected by means of a lever in a 
plane at right angles with the arbor of the emery 
wheel. A handwheel feeds, as grinding wears away 
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Fic. 32. GENERAL VIEW oF SMITHY. 

the face. It is therefore seen that though a flat face 
is used for grinding, a principle to which there 
are objections, the constant movement of the tool 
obviates these objections. 

A beautiful Landis universal grinder is also 
exhibited at the same stand, capable of finishing 
internal and external surfaces, and tapers, with 
micrometric adjustments. The handwheel for 
the grinder is graduated to ;yh5 in., and it is 
possible to indicate 945 in. A stop dog adjust- 
able to the graduations can be set to grind off any 
precise amount. The heads and the emery wheel 
base are heavily designed, with a view to absorb 
vibration, and the bed and base are a single sub- 
stantial boxed casting, webbed internally. There 
are twelve changes of speed to the work and five 
changes to the emery wheel. The lubricating 
arrangements are perfect. Many accessories are 
supplied to suit different classes of work. 

The cup and cone grinders, the Gisholt tool 
grinder, and the Landis grinders are notable illus- 
trations of the high degree of mechanical precision 
which has been attained in three different branches 
of that class of American machine tools. 

Omitting many interesting exhibits and confining 
my observations to novelties, I may finally mention 
a little Swiss screw machine, illustrated by Fig. 3 
on the opposite page, for which R. Lloyd and Co., 
of Steelhouse-lane, Birmingham, are the English 
agents. These machines are made in various 
sizes suitable for screws ranging from the finest 
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watch screws to those of gin. diameter. These at 
the Show are the smaller sizes. A modified type 
is called an ‘‘ automatic formation machine,” and is 
used for making such articles as rollers and rivets 
for cycle chains. These differ from the screw 
machines proper only in the different tool arrange- 
ments. The machines are driven by Verity’s 
London motor. The wire is fed in 6-ft. lengths. 
A cam shaft parallel with the spindle, but behind 
it and lower down, operates the turning and 
cutting-off tools, not through a turret, but on 
transverse slides—rotation being imparted to the 
poppet spindle. After turning and screwing, the 
die runs back, the spindle revolving—the cut-off 
comes into action, and an automatic finger picks up 
the screw and takes it to the nicking saw which 
makes the slot. A second finger then takes the 
screw and drops it into a can, away from swarf and 
dirt. The machine at the Show makes six small 
screws a minute. The formation machines make 
three chain rollers a minute, or five rivets. 

Messrs. Lloyd and Co. show a novel belt-lacing 
machine, which does away with the leather laces, 
wire coils and a pin being the means of connection. 
A 5-in belt can be ‘laced ” in three minutes. The 
result is really a hinged joint, and there is no in- 
crease in thickness nor shaving at the joints. _ 

A single and only exhibit at one stand is a vice, 
the ‘‘ Jones” patent universal jig vice, which is a 
mechanical curiosity. No matter what the shape of 
an article, the accommodating vice embraces it 
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Fig. 1. 15-1n. SHAPING MACHINE BY THE PoTTER AND JOHNSTON Company, Pawtucket, R.I., U.S.A. 














Fic. 3. Swiss Screw-Makinc MAcuHINE. 


closely. A cycle bracket was in its grip. But as | agents. There is a good deal of crossing of the 
the essential mechanism is that of a large number of | Atlantic ferry always going on—agents visiting the 
rods self-adjusting under pressure, it is clear why | States and manufacturers touring here. One prac- 
she accommodation is so perfect. tical result is that new designs are continually 

One cannot quit this very interesting Stanley | being introduced, while the older still retain their 
Show without recognising the business persistence | place. There is never a show without its novelties, 
of the American manufacturers and their English | while the old familiar forms still greet the eye. At 





every stand, too, there is the same story, orders 
which cannot be completed till well out into the new 
year, orders which must needs be declined unless 
customers will wait their turn ; of machines such as 
the Barnes drills ordered in batches of twenty-five 
at atime, and so on. 





LINCOLN ENGINE WORKS, 
CHESTERFIELD. 
(Concluded from page 615.) 

In Figs. 23 to 28, page 672, are shown the cast-iron 
longitudinal latticed girders or grids for carrying the 
overhead gear for machine tools. These are also 
shown in the general view, machine shop on page 618 
ante. They are made in 6-ft. lengths and are bolted 
together as shown. Fig. 23 isa side elevation, Fig. 24 
a cross-sectional elevation, Fig. 25 an end elevation 
showing the cross bracing, Fig. 26 a sectional plan, 
Fig. 27 a plan, Fig. 28 an end view of the grid at the 
centre joints, and Fig. 29 an enlarged view showing 
detail of lattice wh There is an advantage in the 
lattice work formation that it is not only a strong form 
of construction, but it enables brackets of overhead gear 
to be fixed in any position within very narrow limits 
to suit the arrangement of the machine tools. The 
brackets carrying bearings of countershafts have simply 
to be bolted on through the lattice work by means of 
bolts and nuts with washers on inside. This can be 
done either at the sides or the bottom, as will be 
seen by reference to the general view on page 618 ante. 

In regard to other features of the works, the floors 
of the machine shops are of oak blocks, the castings 
for tramway lines, already described, being set in con- 
crete as stated. Artificial light will be by electricity 
supplied from a central station, but this is not yet in 
position. In the matter of water supply, these works 
are exceptionally fortunate, as there was found, at the 
extreme west end of the site of the works, a spring, 
which supplies an ample quantity of excellent water for 
boiler purposes. The reservoir shown on the plan, 
page 614 ante, is used in connection with this supply, 
the water flowing in by gravitation. The reservoir is 
built of concrete, and is 60 ft. square, with a capacity 
of 225,000 gallons. The supply has been well tested 
during the exceptionally dry summer, the reservoir 
having been always full. 

The engineers’ shop is well supplied with a number 
of fine machine tools, many of them designed for the 
special work that forms some of the leading features of 
the firm’s production. Entering the west end of the 
heavy tool-shop, we meet first two large planing 
machines. Beyond is a horizontal double - boring 
machine and two large lathes... Here is also a double- 
headed Richards’ side planing machine, which is found 
a very useful tool. ext comes the section devoted 
to drilling machines, of which there are several 
types. Two horizontal compound boring ‘machines 
follow. These are — for boring out engine 
frames both for crosshead guides and the pedestals for 
main bearings at one setting, thus securing perfect 
accuracy of both operations without marking off. 
Flywheel lathes and crank lathes, together with a 
horizontal compound. boring ‘machine, occupy the 
eastern end of the heavy machine-tool department. 
The erecting department is to the north of these 
heavy tools. 

The medium and light tools, as well as the brass 
finishers’ plant, are to the south of the heavy tool bay 
and adjacent to the stores, They consist of the usual 
lathes, planing and milling machines, drills, shapers, 
&c. There are two specially designed vertical borin 
machines by G. Richards and Co. They have fixe 
spindles and a tables, and are for boring 
brasses in position. In the tool-room, which is a 
separate compartment placed in the middle of this 
building, there is, amongst other tools, an American 
universal grinding machine, and a Smith and Coventry 
milling machine for making milling cutters. 

The overhead cranes throughout the works are of 
one general design. a are at present rope-driven, 
but have been so arranged that electric motors can be 
added when the electric installation is in place. For 
the erecting shop there is a 15-ton traveller which 
commands the whole of the bay. It may be men- 
tioned that the columns have been so designed as to 
have sufficient strength for four 15-ton cranes to be 
brought together on one lift, there still being a 
factor of safety of six. A second 15-ton traveller is to 
be added to the present erecting shop, and if another 
bay is built out northwards, as is anticipated, there 
will be two 15-ton travellers there also. ; 

In Fig: 32, on the o ite page, we give a genera 
view of the smiths’ shon. This is one of the standard 
bays with a 40-ft. span roof, as already described, 
the general arrangement being well shown. The 
hearths are supported by the cast-iron columns, and 
the underground flues convey blast, which is sup- 

lied by a Roots blower in the centre of the shop. 
yond the smiths’ shop, and in the same build- 
ing, are the boiler shops. In Fig. 30, on page 





673, is given a sectional elevation through the 
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riveting pit, whilst Fig. 31 is a plan of the pit also 
showing the accumulators, pumps, and hydraulic 
flanging press. It will be seen that in place of fol- 
lowing the usual plan of forming a tower in the roof, 
Mr. Clench has sunk a pit so as to deal with long 
boilers. This pit is lined with concrete, and the hy- 
draulic riveters are placed on concrete foundations. 
They will take 6 ft. in the gap. The crane is of 10-ton 
capacity, and has a range of 29 ft. 10 in. from top of 
rails to the riveter centres. There is also a 12-ton 
overhead traveller in the adjoining bay of the boiler 
department. In the latter department there are, in 
addition to the hydraulic flanging press, plate - edge 
planers, rolls, multiple drilling machines, shears, and 
other usual appliances. 

We have already referred to the iron foundries, 
and in regard to the other sections of the works, there 
are pattern-shops and stores, brass foundry, drawing- 
offices, general offices, and other departments neces- 
sary for large ee ae of this description, 
the whole arrangements being well worked out. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 10. 

SEVERAL iron trade conditions are unchanged. Fur- 
nace and mill capacity is almost fully engaged. New 
work has been unimportant for the past week. The 
tinplate combination is not yet completed. The steel 
rail makers have had conferences relating to future 
harmonious action with reference to prices, but at pre- 
sent moment have not announced their determination. 
This year’s production is estimated at 1,100,000 tons, 
next year’s at 2,000,000 tons. Present quotations are 
18 dols., and there is an effort made to have 20 dols. 
named for standard sections. Pittsburg has advan- 
tages over other rail-making centres, which obstructs 
desired harmony. It is quite clear that a great deal 
of track laying will be done next year, and those who 
have been looking after export interests see a great 
future. The plate mill interests have had their atten- 
tion directed this week to certain very large require- 
ments for next year, but nospecifications can or will be 
submitted until January. The managers of structural 
mills also have had their attention called to opening 
opportunities where railroad corporations will be the 
purchasers. Prices are firm in all directions. Pig- 
iron makers note the steady decline in stocks, and argue 
therefrom that a heavier production will certainly be 
absorbed as soon as the next heavy buying for forward 
delivery sets in. There is a fair amount of business in 
all rolling mills, and the present prospects are that the 
coming winter will be the most active we have ever 
had. In the smaller lines, such as vehicles, imple- 
ments, nails, engine work, and general machinery, 
there will certainly be a larger consumption. Car build- 
ing is absorbing unusually large quantities of material. 

November 17. 

Pig-iron production is increasing, and the next 
monthly announcement will show that we have 
exceeded all former record. The present rate of 
11,600,000 tons will soon be 12,000,000, and should 
prices advance 25 cents a ton, the production could 
reach 13,000,000 tons per annum. Stocks have 
decreased 153,000 tons since June, an average of 
1000 tons per day. With railroad building coming 
on, the demand for Bessemer pig will increase. This 
fact brings up the old question as to the prospective 
sufficiency of the pig-iron supply of America, especi- 
ally in view of the expanding demand from Trans- 
atlantic sources. These possibilities have started 
consumers of pig iron to figure on next year’s sup- 
plies, and already offers have been made looking to 
the closing of immense contracts. The steel rail 
question will be settled by Saturday, and on a pro- 
bable basis of 20 dols. in Eastern mills for standard 
sections, and 21 dols. in Western mills. There have 
been three meetings, and will be another to-morrow, 
to harmonise all interests, so that more money can 
be made on the 3,000,000 tons of rails to be rolled in 
1899. There are good prospects for a big rail demand. 
The tinplate manufacturers have about fixed up a 
deal on a basis of 50,000,000 dols. Last Saturday 
offers were made by banking firms in Chicago, Phila- 
delphia, and New York, and other money centres, 
agreeing to take all the stock that the manufacturers 
themselves will not take. 1: looks as though the big 
combine would now go through. There is every pro- 
spect for an increasing demand for all iron and steel 
prospects during the coming year, and with a satis- 
factory election at home and a handshake with our 
English cousins, we are going in with all our might to 
make business go. 








SoutH AUSTRALIAN Raltways.—The gross revenue col- 
lected upon the South Australian Government railways 
in the year ending June 30, 1898, was 988,300/. The work- 
ing expenses were 623,500/., leaving a net revenue of 
374,800/. The capital expended upon the lines at the 
same date stood at 13,628,663/., involving an annual 
charge for interest of 534,250/. The accounts for 1897-8 
accordingly balanced off with a final loss of 159,450/. 
The lines considerably assist, of course, the development 
of the colony. 


ROYAL ENGINEERS. 
To THE Eprtor oF ENGINEERING. 

Srr,—As Colonel Sinclair, R.E., C.R.E., Ashantee 
Expedition, requires an explanation of my statement 
concerning the bridge over the River Prah, I call his 
attention to the following extract from the Daily 
Chronicle, December 16, 1895 : 

“The work of disembarking the stores brought by the 
Bathurst has now been completed. Further information 
has been received here regarding the breakdown in the 
transport service. It appears that the carriers organised 
here and sent forward to the Prah deserted on reaching 
Mansu, which is about half-way between here and the 
frontier. In consequence work on the pontoon bridge 
which is being constructed over the Prah has been 
brought to a standstill, and it will be impossible to com- 

lete the ng until nine days after the rope sent from 

ere reaches Prashu. Three canoes, capable of holding 
30 men each, have been constructed for the passage of 
the river.” 

I have no doubt that Colonel Sinclair did all he could 
under the circumstances, but his story reflects little credit 
on the organisation of the corps. Might I ask him who 
informed him that he need not consider a bridge at all, 
for I presume he embarked with definite military instruc- 
tions? It is surprising to learn he was unaware of the 
fact that the rope travelled in the same vessel as himself. 
He appears to reflect some blame on the Colonial engi- 
neers ; it is a pity we have not their version of the story. 
Perhaps Colonel Sinclair can favour us with the true 
history of the original fort at Kumasi, which was washed 
away by the rains? Two officers of Royal Engineers 
prepared the plans. ‘Royal Engineer Officer” has 
complained of the lack of proper military organisation in 
the corps, and Colonel Sinclair has unconsciously illus- 
trated it whilst exonerating himself. 

The rapid pontooning of a large river is not a matter 
of foolish comment, but one of supreme military import- 
ance. If Colonel Sinclair were to see the Germans per- 
forming this operation over the rapid-flowing Rhine, he 
would see it done in less than a week. A dozen hours 
may either save or lose an army corps. It is « matter of 
regret he should be unaware of the fact that the war 
service of the Royal Engineers requires defending. The 
following extract from Major-General Whitworth Porter’s 
history of the corps should illustrate the necessity. It 
portrays the state it fell into after the campaign of 1815: 

‘*The Royal Engineers before long sank into the routine 
of peace service. The men, having passed through their 
course of field-work training at Chatham, were employed 
throughout the country at their respective trades, and the 
officers were detailed principally for the ordinary duties 
of barrack maintenance, or on even still more civil em- 
ployments. Things continued thus year by year, becom- 
ing more and more fossilised. The few men who, gifted 
with greater prescience than their neighbours, or who, 
having served in the late war, were in a position to know 
the dangers of the general carelessness, raised their 
warning voices in vain. That the corps itself was 
not without blame for much of the neglect with 
which its wants were treated is but too true. Had 
those who were in authority been sufficiently per- 
sistent, matters would probably not have been permitted 
to sink into such a complete state of inanition. The spirit 
of the time was, however, against them, and there was no 
one strong enough or self-sacrificing enough to persevere 
in the demand for a proper reorganisation. As in the 
days of the Peninsula, so was it in those of the Crimea, 
and in no branch of the service was the evil more fatally 
apparent than in the Engineers.” 

istory unfortunately repeats itself, though the coming 
struggle of nations is almost at our door. The greatest 
of our commanders, the Duke of Wellington, after the 
siege of Badajos, wrote bitterly of their incapacity: ‘I 
trust our engineers will learn bow to put their batteries 
on the crest of the glaces, and blow in the counterscarp, 
instead of placing them wherever the wall can be seen, 
leaving the poor officers and troops to get into and cross 
the ditch as they can.” 

“*Science” suggests I should not attack the professional 
qualifications of the Royal Engineer officers. I do so 
for two reasons: firstly, because civil occupation ruins 
them as soldiers; and, secondly, because the present 
system squanders an immense amount of public money. 

he matter of affecting the civil —— is serious, 
but a minor one compared to those I have mentioned. 

It may be unpleasant to draw attention to their mili- 
tary failing. I regret to have to do it, but it is a matter 
of paramount importance, and the only one which appeals 


to them. 
EvREKA. 





To THE Eprror OF ENGINEERING. 

Srr,—‘‘Science ” admits that he is arguing that Royal 
engineers should not have civil employment, Sewer it is 
best for civil engineers to argue so. He challenged me to 
contest, on the question of why Royal Engineers should 

allowed on civil employment. answered him, and 
therefore it is pretty natural that he should wish to 
retort. But his letter shows very plainly that he has not 
made much of a study of military matters and require- 
ments, 80 as an argument on such a matter cannot have 
much value. 

As, however, the generality of readers of ENGINEERING 
do not profess either any special military a 
though many of them take some degree of interest in the 
military branch of their science, I might answer his 
letter, if you will grant me space, as will clear up many 
things about which a civilian would often be deceived in 
considering this matter. . 

First of all he argues the undesirability of a man fol- 





lowing two professions, quotes as an example an engineer 


and a lawyer, and then thinks it must follow that a man 
should not profess a knowledge of engineering whilst 
being a soldier. 

It is very natural that civilians should fail to realise 
that, unlike their professional experience, that of the 
soldier cannot be constantly being improved. Compara. 
tively little can be done in peace time to learn the art of 
war, and of this Moltke said that ‘‘ between knowing and 

utting into — there is a step, though between not 

nowing and doing there is a still greater one.” No 
doubt, therefore, all that can be done should be done, but 
the training of the soldier which has real practical value 
—manceuvres, tactical exercises, &c.—cannot be con- 
stantly going on. 

“Science” speaks of reading up past battles, for promo- 
tion, &c. The promotion examinations would not prevent 
a man engaging himself ever so actively on engineering 
work, an occasional spare moment, or a spare fortnight 
before the date of the examinations, being all that would 
be required for them ; and, as to studying past battles, &c., 
unfortunately it seems to have been so abundantly shown 
that the most learned theorists are apt to turn out the 
most conspicuous failures when it comes to the practice 
of athing so unrealisable and so utterly incalculable as 
war, that there is no great desire to induce officers to 
spend a very large proportion of their time in that way. 

To quote another military authority nearer home; I think 
it was the present commander-in-chief, who said that the 
best man is the intelligent sportsman, next the man with 
a hobby, and last, the loafer; he made no mention of the 
man learned in past battles, the sportsman generally is 
not, and among hobbies he did not give a special mention 
to that of military history made a speciality. 

If ‘‘Science” had been reading contemporary military 
literature, he would have seen in Militaer Wochenblatt 
last month the remark that ‘‘ English officers do not 
study their profession, but that the training they get by 
their sport and their natural pluck makes them the right 
men on the occasion.” This from a military organ of the 
Germans, who, of all people, lay the greatest stress on 
the training and education of soldiers. 

But practical men like facts and instances, and there- 
fore let me refer your readers to the Swiss Army whose 
officers serve a week or two a year, and not that every 
year. 

The comments of various foreign military critics on its 
operations and handling have been most favourable, sc 
much so that a strong (military) party in England advo- 
cates our reducing our regular army and adopting the 
Swiss system. 

What would be the comment of professional lawyers 
and engineers on the work of men who devoted a fort- 
night a year to their work, and for the remainder of the 
time followed other professions ? 

That will bring home to them how impossible is the 
comparison. 

I had to remind a correspondent before—who would 
argue that an engineer could not be a reserve officer 
whilst attending properly to his profession, and called 
upon me to prove that he could—that the German reserve 
of officers and our Militia and Volunteers are accom- 
plished facts, which dispose of such a contention or give 
the proof he asks for. 

But let me repeat that I do not overlook the import- 
ance of military officers studying military history, &c., but 
that they could do so sufficiently and be soldiers whilst 
following another profession is proved by the facts I have 
referred to. In those cases, however, a proper system is 
adhered to, not asin the Royal Engineers, where it seems 
to be naively assumed that Chatham and Woolwich 
promotion examinations and a course before attaining 
majority make them soldiers and engineers for life, and 
no attempt is made to insure that they shall have had 
military and engineering experience. ence its failure 
to properly train its members. ’ 

hen it does not appear to have entered “‘ Science’s” 
head that, stretching a point, military science itself can 
be regarded as akin to engineering. The military sub- 
jects proper, for cavalry and infantry, are tactics, field- 
works, and topography, the latter two are engineering, and 
tactics is constantly bound up with them, and, therefore, 
with engineering and itself, dealing with quantities and 
forces, has something akin to thescience. As to artillery, 
it has only comparatively lately been made a separate 
branch from the engineers. here is enough in this 
alone at all events, to quite falsify his comparison of 
soldiers doing their own engineering to brewers or dis- 
tillers wishing to build their own factories. 

To return from all this, however, to our argument, I 
must explain that my reason for mentioning it all is 
merely to show how hopeless would be a contention that 
military engineers cannot, whilst being soldiers, have a 
good general knowledge of engineering, for I have never 
suggested men combining the two professions; on the 
contrary, I showed that those who have to be soldiers 
have no need to be specialised engineers, and those who 
need to be specialised engineers have no need to be 
soldiers. We are not concerned, therefore, with the per- 
fect success or otherwise of these Continental systems, 
which, therefore, we need not discuss if someone has 
anything to say to the contrary. — : 

Of one thing that I am certain, that if there were no 
more to say against the actual system than merely that 
under it officers are required to be engineers and soldiers, 
in England, where changes are not popular until it is 
clear that they are for the better, there would be little 
chance of its critics getting themselves listened to at all. 

It is from’ the fact that a large proportion of its officers 
must have a varied knowledge in engineering, and, in its 
practical working; from the impossibility of giving 
proper military or engineering training to a so large corps 
og the available opportunities ; from its mixing up 





those whose knowledge must be general with others whe 
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must have a specialised knowledge ; from the impossibility 
in practice of arranging for the latter being properly 
trained for combatant duties, and the uselessness of their 
being so trained; from the over-generalisation of the 
military engineer’s duties, —— what is desirable and 
ible to what is useless and impossible ; on account of 
its extreme costliness by necessitating separate Military 
and Public Works Departments in India; by the enor- 
mous charge under it for designing and supervision of 
works at home, and the waste from officers, right enough 
for engineer companies, but inexperienced to carry out 
engineering work, being put in charge of such works, in 
turn on account of its practice, not theory—or rather, not 
from that point in its theory—that it is a production of 
such anomaly and waste. ; 

There are some more things in ‘‘ Science’s” letter which 
may be very misleading. 

His contention that if military engineers should get 
experience in more than one thing, the same might apply 
to civil engineers, is another result of failure to under- 
stand the Sekeence between the conditions of peace and 
war. Has he read Sir William White’s address, which 
was published in the issue of ENGINEERING his letter 
appeared in? ‘‘ Civil engineers must make a reputation 
as specialists, or make the reputation of being specialists.” 
In the “piping times of peace,” when another kind of 
work is required, there is time to send for the other man ; 
in war this cannot be done. Hence, again, the absurdity 
of comparison. 

No doubt many of my contentions support the two 

lans he suggests as alternatives, because I agree with 
oth, and have all along been arguing that both should be 
adopted ; one corps or branch of each kind ; and if he 
looks at the Royal Engineers’ Journal for this month he 
will see the same thing advocated there also. 

With reference to his suggestion that a special class of 
civil engineers should design fortifications, which seems to 
me at least, the most curious thing we have heard 
from him, I can only tell him that it is a maxim among 
military men, supported by many events in warfare, that 
it is the fortification of the soldier that succeeds, not that 
of the theorist (this is similarly with most other things) 
Besides which, the men who designed the forts would be 
those to engineer the defence, therefore at once they be- 
come more or less—rather more than less—soldiers. 

“Science” would argue whether military engineers 
should be combatant officers or not. I think it is suffi- 
cient answer to give that in all countries they are. He 
will object that in England they have only had military 
rank since about a century ago. This is another thing 
it is possible to be deceived about. In former times they 
seem to have been in the habit of calling a spade a spade, 
and an engineer an engineer ; but engineers were educated 
in military science, and given combatant rank and posi- 
tion only in other regiments. 

This granting of military rank, therefore, was no new 
experiment of making engineers engineers and soldiers, 
but merely abolishing their professional titles and giving 
them military rank in their own corps instead of in others. 
The only new thing was in giving it to them all, which 
had not always been done before. 

‘‘Science’s” military information is curious. He is 
particularly unfortunate in mentioning America in this 
connection; the one country in which the kindredness 
of the engineering, the other branches, has been so re- 
cognised that on it (alone) there is question of giving the 
Naval Engineers combatant rank. With Germany he 
has been less unfortunate. There aristocratic connection 
is extremely necessary for advancement to the highest 
command, and the engineers, being a rather democratic 
branch of the service, would for that reason not rise 
much, The same would apply to all similar countries. 
In democratic France, however, as with us, an extra- 
ordinary proportion of engineers rise to the highest 
command, 

It is not for a civilian, and especially one taking no 
special interest in military matters, as ‘‘Science’s” letters 
shows he does not, to suppose such a radical change and 
innovation as military engineers being made a depart- 
mental service, and it is hardly an engineering paper that 
— open its columns to the discussion of military inno- 
vations. 

As an apology for this long letter, refuting much that to 

many of your readers, better up in military matters than 
“Science,” does not need refutation, would say that I 
am making the most of this opportunity to clear up these 
things and help civil engineers to understand the ques- 
tion rightly. 
_ In spite of what some letters would lead one to imagine, 
itis fortunately the case that the right sort of feeling 
exists between civil and military engineers, as those 
like myself who have come much in contact with them 
testify. If Military Engineers are soldiers they are engi- 
neers, and are interested in civil engineering as Civil 
Engineers are to some extent in the military branch of 
the science. 

In a national emergency civil engineers would be 
called upon in many capacities, as engineers and as auxi- 
liary officers, and if those who distinguished theinselves 
were given high military appointments I will most empha- 
tically and confidently negative ‘‘Science’s” assertion 
that the Army would resent it, and look upon it as an 
intrusion, even, or, perha' I might say, especially not 
if he practiced his profession in the Army. 

here are more reasons than one why civil and military 
engineers should understand each other, and civil engi- 
neers represent a powerful influence in the country. 
Civil institutions are not tied by red-tape like Govern- 
ment departments; and where they could do valuable 
work they would not, in the same way, remain inopera- 


tive, because of consideration of whether it is included in 


tion to be able to render invaluable service to the country 
in general, and civil engineers in particular, by directing 
its attention to this pe similar matters, it will do so, no 
doubt, for that reason—a sufficient one. 
I remain, yours, &c., 
ENGINEER OFrricrErR, LATE OF INDIAN 
Pusiic Works DEPARTMENT. 





SELF-PROPELLED TRAFFIC. 
To THE EpiTor oF ENGINEERING. 
Srr,—Mr, Sidney Straker’s interesting letter in your 
issue of the 18th inst., deals with a very important 
matter as regards self-propelled traffic. It is beyond 
doubt that the statutory limit of weight does not allow 
of the most economical working. It appears to me that 
we are at present in the ‘‘ Puffing Billy” stage, and that 
we must look to far heavier and more powerful vehicles 
to solve the traction problem satisfactorily. Guided by 
the 50 years’ development of the railway locomotive we 
may, perhaps, contemplate the abandonment of the 
mechanical four-wheeled van, and imagine a long and 
spacious vehicle carried on six wheels, having, that is, the 
driving wheels in the middle, and a pair of steering 
wheels at each end, suitably connected together. It is 
surely time that we gave up chopping the shafts off an 
ordinary cart and filling up the interior with an engine 
and boiler. A self-propelled vehicle may be very in- 
genious and perfect, but if it cannot propel a considerable 
weight besides itself, it cannot be regarded as a com- 
mercial success. 
Tam, &c., 
ALFRED J, ALLEN. 
London Institution, E.C., November 19, 1898. 








Lreeps Tramways.—Arrangements have been made to 
commence running steam cars along newly-laid lines in 
Woodhouse-strest, Leeds, thereby connecting the local 
tramway system between Meanwood-road and Hyde Park 
Corner. his extension has involved some modifica- 
tion of the timetable on the Meanwood section. Hitherto, 
there has been a 10-minutes service between Briggate and 
Meanwood, but now the through cars will run every 20 
minutes. The rolling stock thus taken off will be utilised 
on the extension, and the journey from Briggate to Hyde 
Park Corner vié Cambridge-road and Woodhouse-street, 
will be accomplished in 20 minutes. 
a 10-minutes service between Briggate and Cambridge- 
road Junction. 


Tue Late Mr. JosePH WILLIAM WiLson.—The death 
is announced of the Principal of the School of Practical 
Engineering at the Crystal Palace, Mr. J. W. Wilson, who 
was born in 1829, his father being Dr. W. Wilson, Vicar 
of Walthamstow. At 16 years of age he became a pupil 
of the late Sir Charles Fox, who was so closely identifiad 
with the Great Exhibition of 1851, and in the building of 
which the late Mr. Wilson took a responsible Pye beirg 
later on partner with Mr, S. H. F. Cox, and together 
they built the large Oxford Works at Oldbury, where 
they turned out large numbers of engines, boilers, 
pumps, mining machinery, &c. He afterwards became a 
consulting engineer in London, and carried out railway 
and other piers, water works, &c. 





CaTALoGUES.—Messrs. W. Wesley and Son, of 28 
Essex-street, Strand, London, have just issued a new 
catalogue (No. 130 of their Natural History Book 
Circular), which gives a description and classified list of 
books on the natural history (including the geology) of 
Great Britain and Ireland. There are 15,000 entries in 
the catalogue, and the method of arrangement in counties 
will render it easy for local collectors to find that which 
interests them. We believe it is the first catalogue of 
this character which has been = The price 
is 6d. — We have received from Messrs. Alley and 
MacLellan, of the Sentinel Works, Polmadie, Glasgow, 
a copy of their new catalogue of special valves for 
marine work, which is exceptionally well printed and 
illustrated. Specimens of all the ordinary types of valves 
are shown, and the letterpress includes some useful 
tables of metric equivalents and the like.—Messrs. wre & 
weather and Sons, Limited, of Greenwich-road, 8.E., 
have sent us a copy of a pamphlet which they have just 
issued, dealing with the question of water supply for 
villages and county houses. The pamphlet in question is 
very fully illustrated, and the letterpress has evidently 
been carefully considered. Altogether, the publication 
seems likely to prove of great service to estate surveyors 
and others, who have in band asmall water supply under- 
taking.—Mr. J. J. Royle, of the Dalham Engineering 
Works, Manchester, has sent us a copy of his new 
illustrated catalogue of specialities for steam users, 
amongst which are included various patterns of steam 


devised by Mr. O. M. Row, for use in feed-water heaters 
and similar appliances. — We have received from the 
General Electric Company, Limited, of 69, 71, and 88, 
Queen Victoria-street, Take, the ninth edition of their 
catalogue dealing with electric light fittings. This is a 
volume of 840 pages, filled with thousands of designs of 
fittings for carrying electric lamps, varying from the 
simplest forms of 
statuary. There are samples to suit all tastes, even the 
most exacting, and to comply with the depth of all 
— be they deep or shallow. A very noticeable 
eature is that the scales of the illustrations are always 


marked, and that the prices are given. It is quite a 


pleasure to look through a catalogue so full of beautiful 


There will still be | [ 


traps, reducing valves, runners, and the special tube} Al 


rackets, to elaborate examples of | W. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 

numerous attendance on ’Change, but business was trans- 
acted in a very hesitating way, the “rig” in Middles- 
brough having thoroughly disorganised the market. Legi- 
timate dealers held off in the hope that the warrant 
squeeze will be over before long, but some customers 
were reported to have taken their orders to other 
districts where speculation has not stepped in and 
upset genuine trade. Reliable quotations for makers’ iron 
were not at all easy to obtain. It was said that a little of 
No. 3g.m.b. Cleveland pig iron had been bought at 48s. 6d. 
for prompt f.o.b. delivery, but few sellers were dis’ 

to listen to offers on such terms when they could get up 
to 52s. if they sold with the permission that the iron 
could be converted into warrants. The warrants 
position was perplexing. It was reported that iron 
sent to Scotland had been returned here to be sent into 
the warrant stores—an unprecedented course of pro- 
cedure, Certain it is that every means to procure 
iron to make into warrants was used. No. 1 Cleveland 
pig was about the same price as No, 3, and was, in fact, 
in some cases sold in place of No. 3. Foundry No. 4 was 

ut at 45s., and grey forge at 43s. Sellers of Middles- 

rough warrants showed their hand for the first time for 
over a week, and offered to do business at 54s., but the 
seem very strong, but it is very doubtful whether that is 
the figure at which they are prepared to release warrants. 
East coast hematite pig was quoted from 55s. 6d. upwards, 
and a sound business was reported. Middlesbrou h hema- 
tite warrants were put at 57s. cash sellers. Spanish ore was 
rather dear for prompt delivery. Rubio was quoted up 
to 15s. ex-ship Tees, but contracts for delivery over 
periods next year might have been made at 14s. 6d. and 
even less. To-day there was practically no change in 
quotations, and not much business was doing. 


Manufactured Iron and Steel.—A very great deal of 
work is being executed in nearly all branches of the iron 
and steel trade, but few new contracts are being entered 
into. This is owing to the fact that most firms are so 
busy that they are unable to accept more new work except 
for execution a good way ahead, and those who have 
orders to place want them turned out as early as 
possible. roducers of shipbuilding material, parti- 
cularly steel plates, are being pressed for deliveries, 
t would be no easy matter to place orders of any size at 
market quotations which are really for forward delivery. 
Common iron bars are put at 6, 2s. 6d.; best bars, 
61. 12s. 6d. ; king iron, 5/. 23. 6d. ; iron ship-plate 
61. 7s. 6d.; iron ship-angles, 6/. 2s. 6d. to 62. 5s. ; stee 
ship-plates, 62. 15s. ; and steel ship-angles, 6/. 7s. 6d.—all 
less the customary 24 per cent. discount for cash. Im- 
provement is noticable in the steel rail trade, and heavy 
sections are 4/. 12s. 6d. net at works and upwards. 


Dorman, Long, and Co., Limited.—The report of the 
directors of Dorman, Long, and Co., Limited, contains 
the following: The profit of the company for the year 
ending September 30 last was 74,622/. 17s., and the 
balance from last year was 15,478/. 11s. 7d. The directors 
recommend a dividend of 8 per cent., suggesting the 
writing off for depreciation of 25,000/., and the carrying 
forward of a balance of 26,6017. 8s. 7d. Mr. Dorman’s 
visit to South Africa and Australia had resulted in 
a largely increased trade with those colonies, necessi- 
tating a coresponding increase of stocks of finished 
material. The directors have entered into a provi- 
sional agreement with the chairman, Mr. A. J. Dorman, 
for the purchase of the works, and undertaking of 
Messrs. R P. Dorman and Co., manufacturers of 
galvanised sheets, &c., and for the lease, with option of 
urchase, of the works and undertaking of Messrs. 
harles Dorman and Co., manufacturers of wire, which 
adjoin the works of the company. The works having 
been greatly extended since the formation of the company, 
resolutions to increase the capital will be submitted at 
the annual meeting of shareholders. 








Tue Institution or Civii EncInerrs.—The follow- 
ing gentlemen have been reported to the Council as 
having passed the October examinations held at the In- 
stitution. For studentship: Messrs. C. A. Angwin, 
Cardiff ; V. Bayley, Bromley, Kent; F. Bullivant, Old- 
ham ; H. R. Disley, Manchester; A. E. Drown, London; 
E, G. Faber, Brighton; C. F. Franks, London; C. 
Garnett, Settle; H. J. Garrioch, London ; G. H. Har- 
risson, Rock Ferry ; C. I. Hutton, London ; C, Johnston, 
Stockport; G. L. Jones, Shifnal; T, J. McDonald, 
Derby ; H. T, MacLeod, Westward Ho; E. W. Moore, 
Blackpool ; R. V. W. Mostyn, London; C. C. Paterson, 
London ; D. L. Serpell, Plymouth ; F. J. Tyley, Weston- 
super-Mare ; H. H. 8. Upton, Hove; A. V. Venables, 
London. For associate membership: H. G. V. Adler, 
pA wecmieag er yb N. M. Bell, Glasgow ; H. F. Bigge, St. 
bans ; F. H. Blaine, London; A. P. Cameron, Ham 
ton-on-Thames; C. L. Ce London ; F. Clar \ 
London; H. W. Clothier, Sale ; H. a Enfield ; 
C. A. Cunnold, Birchington; W. Daniel, Morecambe ; 
P. H. Dawe, London; A. Dixon, London; A. M. Duke, 
Old Charlton ; E. G. Faber, Brighton; A. H. I. Graham, 
Birmingham; P. N. Hooper, Iondon; W. R. Kay, 
Irlam ; A. C. Kelly, London; J. A. Knight, Bradford ; 
. W. Larmor, Portrush ; k. P. Lawrence, London ; 
R. Mansel, Pietermaritzburg ; W. Middleton, Chelms- 
ford ; T. O. Mullings, Chelmsford; E. B. B. Newton, 
Eccles; H. E. O’Brien, Horwich; P. M. Pritchard, 
Liverpool ; J. F. J. Reynolds, London; R. A. Ryves, 
Twickenham ; L. 8S. Simpson ; London ; H. W. Standen, 
London; J. 8. Whitaker, Ilkley ; R. Macdonald Wilson 








& certain list Of subjects or not. When the Institution of 


Civil Engineers realises that it stands in a unique posi- 


objects as this is: 


Bristol ; kf. D. Workman, London. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was fairly active 
last Thursday forenoon, especially for Cumberland hema- 
tite iron, which was strong on renewed ‘‘ bear” toe 
and the price rose 7d. per ton. Scotch iron gained 4d. 
per ton. The buyers’ price of Cleveland iron was ad- 
vanced other 3d. to 51s., and there were still no sellers. 
The sales amounted to about 20,000 tons. In the after- 
noon there was continued covering by timid operators, 
and hematite iron advanced other 5d. per ton, or 1s. on 
the day, or 1s. 9d. since the closing on Tuesday of 
last week. Scotch made 1}d. per ton, and _ the 
position of Cleveland was unchanged. Other 20,000 
tons were included in the afternoon sales. On 
Friday forenoon business was excited. Prices opened 
strong, hematite iron being 9d. per ton up at 59s, 1}d. 
per ton, and Scotch 44d. at 50s. From these prices there 
was a smart reaction of 54d. and 44d. per ton respec- 
tively, the forenoon finish showing a gain on the day of 
44d. and 4d. per ton. The sales amounted to 25,000 
tons. Cleveland iron was again called at 51s. buyers, 
but with no sellers. The market continued excited 
in the afternoon, a large business being done, be- 
tween 30,000 and 40,000 tons changing hands. Prices 
fluctuated freely, and the close was firm, hematite 
gaining 1jd. per ton. The closing settlement prices 
were: Scotch iron, 49s, 74d. per ton; Cleveland, 
51s. 6d. ; Cumberland and Middlesbrough hematite iron 
respectively 583. 10}d. and 56s. 14d. per ton. A firm 
tone ruled in the market on Monday forenoon, 
some 20,000 tons of iron being dealt in. Scotch rose 
44d. per ton, Cleveland 6d., and hematite iron 3d. per 
ton. A good business was done in the afternoon, and the 
tone was strong, especially for hematite iron, which 
rose other 3d. per ton. The sales were about 15,000 tons, 
and the closing settlement prices were 50s. 6d., 52s., 
59s. 3d., and 56s. per ton. At the forenoon meeting of 
the market on Tuesday, some 20,000 tons were dealt 
in. There was a firm tone, and Scotch iron made 44d. 

r ton, Cleveland 2s., and hematite iron 24d. per ton. 
The market was flat in the afternoon, prices meeting with 
a smart reaction, the fall from mid-day amounting to 54d. 
per ton for Scotch, and 44d. for hematite iron. The 
sales were 30,000 tons. There were neither buyers nor 
sellers of Cleveland iron. The settlement prices at the 
close were 493. 10}d., 523., 598. 1}d., and 56s. per ton. 
Some 15,000 tons changed hands this forenoon. ‘The tone 
was flat, and Scotch fell 2d. per ton. Cleveland dropped 
2s. The price of Scotch had a sharp relapse in 
the afternoon on a “bear” raid, and on some weak 
holders realising. A large business was done, close on 
40,000 tons being dealt in, and Scotch made an advance on 
the day of 8d. per ton. The settlement prices at the close 
were 49s. 3d., 52s., 58s. 9d., and 56s. per ton. The fol- 
lowing are the quotations for No. 1 ot ll iron: Clyde, 
56s. per ton; Gartsherrie and Calder, 56s. 6d. ; Summer- 
lee, 57s.; Coltness, 58s. 6d. per ton—the foregoing all 
shipped at Glasgow ; Glengarnuck (shipped at Ardrossan), 
54s. 6d.; Shotts (shipped at Leith), not on sale; Carron 
(shipped at Grangemouth), 56s. per ton. The advance 
in the price of hematite iron has caused the ironmasters 
of Cumberland and Barrow to sell warrants, so that it is 
likely that the stocks in the public warrant stores will 
now steadily increase. Hematite iron has been in ver 
special request. No fresh business has been done with 
consumers, who hesitate to buy at the advanced prices. 
There are at present 82 furnaces in blast, against 75 at the 
same time last year. Six are making basic iron, 32 are 
making ordinary iron, and 44 are working on hematite iron 
ore. The following shipments of pig iron were made last 
week from all Scotch ports: South America, 150 tons; 
India, 350 tons ; Australia, 187 tons ; Germany, 150 tons ; 
Russia, 1110 tons ; Holland, 852 tons ; smaller quantities 
for other countries, and 774 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 321,725 tons yesterday afternoon, as com- 
pared with 322,363 tons yesterday week, thus showing a 
reduction for the past week amounting to 638 tons. 


Finished Iron and Steel.—Scotch hematite iron was 
bid for yesterday at 60s. per ton, thus showing that there is 
a great demand for it. The consumption of rawiron is on 
an exceedingly large scele. Finished iron is being made 
very largely, but in the making of steel, things almost 
seem to know no bounds. Double shifts are being run at 
most works. 


Glasgow ng we Market.—Copper was idle last Thurs- 
day forenoon, but quotably 1s. 3d. per ton higher. One 
lot changed hands in the afternoon, and prices were with- 
out further change. The market was also idle on Friday 
forenoon, and the price advanced 3s. 9d. per ton. One lot 
25 tons) was done in the afternoon, and the forenoon 
gain was lost. At the morning meeting on Monday 100 
tons of copper were bought, and the price made 1s. 3d. 
per ton. In the afternoon 25 tons were dealt in, and the 
price fell 3s. 9d. perton. Theve was nothing done yester- 
day forenoon, and the price fell 1s. per ton. In the after- 
noon 50 tons were sold, and prices were easier. This fore- 
noon 100 tons were disposed of, and the price fell 10s. per 
ton. There was nothing done in the afternoon, and prices 
remained unchanged. 


West of Scotland Iron and Steel Institute.—The second 
meeting of the session of this Institute was held last 
Friday evening, Mr. F. W. Paul, president, in the 
chair. The principal business of the evening was the 
reading of a paper by Mr. E. J. W. Richards, manager 
of the Glengarnock Iron and Steel Works. It was on 
** Metal Mixers and Casting Machines.” These were de- 
scribed in some detail, and their use explained. They are 
used in America, pant and Germany, partly with the 
view of getting over the difficulty of dealing with pig lifters 





and with the view of getting a sandless pig iron: The 
metal mixers are used to secure a uniform quality of iron 
for the Bessemer or the Siemens process of steelmaking, 
and their capacity ranges from 200 to 300 tons. Mr. E. 
W. Richards was present and spoke in the discussion ; as 
also did Mr. J. W. Miller (an American ironmaster) and 
Mr. David Evans, Mr. Richards’ successor at Messrs. 
Bolckow, Vaughan, and Co. The casting machine was 
illustrated by a model which had been lent from the Eston 
works, and was put in motion by a small electric motor. 


Institution of Engineers and Shipbuilders.—A meeting 
of this institution was held last night, Mr. George Rus- 
sell, president, in the chair. A discussion took place on 
Mr. Halliday’s paper (read at Sheffield in June), on ‘‘ The 
Transmission of Heat through Plates from Hot Gases to 
Water.” Mr. Mathie, Mr. R. T. Napier, and Professor 
Barr took part in it. Mr. Halliday will reply in ehig-e: 
A paper on ‘‘ Feed Water Filters,” which was very fully 
illustrated, was read by Mr. A. E. Shute. The dis- 


cussion on this paper was adjourned to next meet-|}, 


ing, as was also that on a paper by Mr. Wil- 
liam Arnot, electrical engineer, and which dealt with 
‘*Meters and Systems of Charging for Electric Energy.” 
This paper was a very exhaustive one, and was well 
illustrated by drawings and by actual specimens of 
different electric meters. Some 20 new candidates were 
elected as full members and an equal number of additions 
were made to the graduates’ section. 


A New Electric Welding Plant.—The Springfield Steel 
Company, St. Rollox, are getting an electric welding 
plant installed in their works by Messrs, Walter Dixon 
and Co., St. Vincent-street, Glasgow. The same firm 
have in hands an electric installation for power and light- 
ing in the Lugar Iron Works, Ayrshire (Messrs. William 
Baird and Co.). 


New Shipbuilding Orders.—It is understood that the 
Caledonian Shipbuilding Company, Dundee, have secured 
an order for a new steamer for east coast owners. The 
company have 11 steamers on hand ranging from 250 ft. 
to 425 ft. in length.—Messrs. Gourlay Brothers and Co., 
also of Dundee, have received an order to build a large 
mo steamer for the Brocklebank Line, Liverpool. She 
will be over 400 ft. in length.—Messrs. Murdoch and 
Murray, Port-Glasgow, have contracted to build a twin- 
screw steamer for passenger and cargo service on the 
Amazon, a screw steamer for Australia, and a screw 
steamer for Friesland owners. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Workmen’s Compensation Act. —The recent decisions 
of magistrates and judges made under the above Act, 
whereby large sums have been awarded to widows, and men 
and even boys made pensioners for life, are causing con- 
siderable anxiety to firms here, as they are probably to 
firms in other parts of thecountry. It is felt that in a few 
years a firm may incur responsibilities of a very burden- 
some character. In some of the larger works every en- 
couragement is being given to men to join ambulance 
corps, so that in case of accident the promptest aid may 
be given and serious consequences averted as much as 
possible, 

Iron and Steel Trades.—The iron market continues 
very active, and prices are firm at the recent advances. 
Makers are so well booked and stocks are so low that 
they are betraying considerable reluctance to further 
commit themselves. West coast hematites are making 
64s. to 66s. per ton, east coast ditto 62s. to 63s. 6d., Lin- 
colnshire No. 3 foundry 46s. to 46s. 6d., forge ditto 45s. 
to 45s. 6d., Derbyshire No. 3 fousdry 47s. to 47s. 6d., 
forge ditto 45s. to 45s. 6d., bars 6. 10s. to 6/. 12s. 6d., 
and sheets 7/. 10s. to 82. There is no change to report in 
the steel trade, all branches of which are extremely busy. 
The demand for forgings in Bessemer, Siemens, and 
crucible steel for marine engineering and other purposes 
is still remarkably brisk, and the works where they are 
produced are making full time. In the manufacture of 
tyres, axles, and other railway material, there is plenty 
of employment. The cutlery and silver trades are not 
as good all round as is usual at this season ; but the edge- 
tool, file, and saw branches are well off for orders. 


Coal and Coke.—The change in the weather has greatly 
stimulated the demand for house coal. It is now better 
than at any time this season, and in some cases there is 
delay in deliveries. An excellent business continues to 
be done in fuel for engine and manufacturing purposes, 
and a ready market is found for all brought tobank. The 
consumption of coke is still very large, and where pur- 
chases have to be made in the open market, higher prices 
are demanded. It is expected that for next year’s sup- 
plies advances will have to be paid. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has shown extreme 
activity, last week’s shipments of all descriptions attain- 
ing an aggregate of 380,000 tons. Prices have shown firm- 
ness, the best qualities making 13s, to 13s. 6d., and 
secondary descriptions, 11s. to 12s. 6d. per ton. The 
demand for household coal has also become larger, and 
trade has ruled firm; No. 3 Rhondda large has made 
12s, 6d. to 13s. per ton. Foundry coke has brought 
18s, 9d. to 19s. per ton, and furnace ditto, 16s, 6d. to 
17s. 6d. per ton. There has been a good demand for 
iron ore; the best rubio has been quoted at 13s. 9d. to 
14s. per ton. 

The ‘‘Speedwell.”—The Speedwell, torpedo gunboat, 
has been placed in dockyard hands at Devonport to be 
stripped of all her moveable fittings and dismantled in 





readiness to leave for Jarrow-on- te where she is to 


be fitted with a set of water-tube boilers. The whole 
refit, estimated to cost over 25,000/., will be carried out 
by Palmer’s Iron and Shipbuilding Company. This 
course has been decided on in consequence of the large 
amount of tt work now in hand at Devonport, 
The ee will leave Plymouth for Jarrow on De- 
cember 7. 


Welsh Coal Contracts.—The Lords of the Admiralty, 
who recently entered into contracts for the supply of 
200,000 tons of Welsh coal, have made further arrange. 
ments with Cardiff firms for the supply of 87,000 tons. 


The ‘‘ Blonde.” —The Blonde, cruiser, is to be painted 
white. Since her return from the West Coast of Africa 
she has undergone an extensive refit, and every effort 
is being made to get her ready for commissioning by 
the end of this month. It is believed that she will Le 
again sent to the West African Coast. The ventilating 
arrangements, which have hitherto proved unsatisfactory, 
ave been entirely remodelled. Ventilating fans driven 
by electricity have been fitted throughout the berthing 
spaces, and a refrigerator has been built. 


Welsh Coal Production.—The output of coal in the 
United Kingdom last year was 202,129,931 tons. Of 
this total 29,434,948 tons were raised in Wales, as com- 
pared with 27,919,581 tons in 1896. The value of last 
year’s production is returned at 9,745,829, against 
9,406,955. The coal raised in the mineral counties of 
the Principality last year was divided as follows: Gla- 
morgan, 25,112,551 tons; Denbigh, 2,259,597 tons; Car- 
marthen, 1,005,613 tons; Flint, 665,365 tons; Brecon, 
298,655 tons; and Pembroke, 82,267 tons. Monmouth- 
shire, which is classed with English counties, had an out- 

ut of 9,307,304 tons. The number of men employed in 

ales last year, under the Coal Mines Regulation Act, 

was 107,573, exclusive of Monmouthshire, where 30,833 
were engaged. 

Cardiff Railway.—The Cardiff Railway Company is 
now contemplating a connection from the Caerphilly 
tunnel across the country, vid Bedwas, to one of the best 
coal-producing valleys in Monmouthshire. Another con- 
nection which the Cardiff Railway Company is credited 
with a determination to make is one which will put it in 
— communication with the eastern side of the Rhymney 

alley. 





PERSONAL.—The Unbreakable Pulley and Mill Gearing 
Company, Limited, of the Hyde-road Engineering 
Works, West Gorton, Manchester, have appointed Mr. 
William R. Harrison, M.I.M.E., of Burnett-avenue, 
Scale-lane, Hull, sole agent for their specialities in that 
town and its suburbs. Mr. Harrison’s telephone number 
is 375, Hull.—Messrs. John Fraser and Son, of the Mill- 
wall Boiler Works, London, E.,: have n put on the 
Admiralty list of ‘‘contractors who may be asked to 
tender for the construction of cylindrical boilers up to 
14 ft. in diameter.” 


WATER IN THE MIDLANDS.—A_report has been_issued 
by the Water Committee of the Leicester Town Council 
upon a new water scheme for the borough. At the out- 
set the report shows that water experts do not adopt 

uite the same view as the late Mr. Hawksley did as to 
the quantity of water available for the borough under 
works now in operation. The yield from the rainfall 
in the gathering grounds of Thornton, Bradgate, and 
Swithland is not regarded as so large as it was previously 
believed to be, a greater percentage being allowed for 
evaporation and other contingencies. Hence the neces- 
sity for looking out at once for further supplies, which 
will be needed, at the latest, in 10 or 12 years. It isnext 
shown that there are other sources available in Leicester- 
shire likely to yield water of the quality required, and 
which would be commensurate with the expense incurred. 
It is accordingly proposed to utilise the waters of the 
Upper Derwent, impound them in three reservoirs, the 
first of which would be constructed not far from Ashopton, 
and convey them to Leicester by conduits and pipes, a 
distance of about 70 miles. Itis recognised that Derby 
and Derbyshire have a claim upon the waters, and pro- 
vision is made in a proposed Bill either for the supply 
of Derby and other places en route, upon terms to 
arranged, or for a joint scheme with the Derby Town 
Council, what is known as the Birmingham Clause being 
also adopted. The financial part of the report is of con- 
siderable importance. The construction of the first 
reservoir and the other works necessary to carry water 
vid Ambergate to Leicester is expected to involve an out- 
lay of 1,500,000. ; the other reservoirs, of course, would 
only be made as the necessities of the pone my demanded. 
It is suggested that the profits now made by the water 
department should be funded from this year ; and if this 
is ns, by the time the new works are constructed it is 
anticipated that there would be a sum in hand of 178,000/. 
By that time, also, the rateable value of Leicester would 
have increased, and also its water revenue, so that with 
the help of the funded profits the call upon the rates 
would be comparatively small, and would diminish with 
the further growth of the demand for water. Sugges- 
tions for the appropriation of some of the water of Black- 
brook, by an arrangement with the Town Council of 
Loughborough, are shown to be inadequate and costly, 
considering the volume of water which would be avail- 
able ; and finally, the report deals with the quality of the 
Derwent water, and shows that fears locally urged that 
it might produce goitre or ‘‘Derbyshire neck” are 

roundless. The undertaking is the largest which the 
Laldsiner Town Council has ever had to consider. The 
Water Committee has officially approached the Derby 
Town Council with proposals for a joint scheme, but thus 
far without success. 








Nov. 25, 1898.] 





ENGINEERING. 





683 








MISCELLANEA. 


A very large water wheel of the Pelton type has recently 
been constructed by Messrs. Cobb and Hesselmeyer, of 
San Francisco. The wheel is 30 ft. in diameter, and has 
tension spokes. It is designed to run at 65 revolutions 
per minute under ahead of 775 ft. A single jet supplied 
through a nozzle 1} in. in diameter is sufficient to develop 
450 horse-power. 

The traffic receipts for the week ending November 13, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,668,217/., which was earned on 19,2534 
miles. For the corresponding week of 1897 the — 
of the same lines amounted to 1,592,233., with 19,034 
miles open. There was thus an increase of 75,984/. in 
the receipts, and an increase of 219 in the mileage. 


The results of an elaborate investigation on the protec- 
tion of iron and steel work from rust, published in a 
recent issue of Staht und Eisen, have led Herr Julian 
Treumann to the conclusion that certain Japanese 
lacquers form by far the most satisfactory coverings. 
They are strongly adherent, and resist sea water, steam, 
and acids, even at high temperatures. 


A concession for the sewerage of Johannesburg has 
been granted to Mr. E. Mendelssohn, of the Johannesburg 
Standard and Diggers’ News, which it will be remembered 
has ever been a through-thick-and-thin supporter of 
President Kruger. Extended surveys of the town are to 
be made, and a local engineer will visit England and 
Germany to examine sanitary appliances of all kinds. 


Official intimation has been made that the Board of 
Trade refuse to confirm the ~~ and Airdrie Light 
Railway order, as passed by Lord Jersey’s Commission, 
because of the magnitude of the effect the scheme would 
have on railways already existing in the district. Con- 
firmation was opposed on the ground of competition by 
the Caledonian and North British Railway Companies. 
The promoters of the order were the British Electric 
Traction Company. 


The report of the judges on the recent competition for 
heavy motor vehicles promoted by the Self-Propelled 
Traffic Association, has now been published, and can be 
obtained, price 5s., from the secretary, Mr. Shrapnell 
Smith, at the Royal Institution, Liverpool. The report 
is very elaborate, very full particulars of the competing 
cars and of their experiences at the trial are given, 
whilst excellent engravings illustrate certain of the inci- 
dents and occurrences on the route traversed. Plans and 
profiles of the latter enable one to make a fair appreciation 
of the work accomplished by the cars. The report is 
excellently printed, and will, no doubt, be eagerly perused 
by all interested in motor traction. 


In the French shipbuilding programme of 1898 were six 
armoured cruisers of 9517 tons and three (Desaix, Kléber, 
Dupleix) of 7700 tons. The Montcalm, Dupetit-Thouars, 
and Geydon, of the larger type, are to be built of the dis- 
placement intended, but it has been decided that the other 
cruisers of the class—the Gloire, Condé; and Sully—shall 
be increased to about 10,000 tons. The added weight will 
allow the thinner plating above the 6-in. side armour to 
be thickened to 5 in., with some strengthening of the 
armoured and splinter-proof decks, and the addition of 
armour between the casemates for the 6.4-in. guns and 
armour belt, thus protecting the guns from shells entering 
below the casemates. Four of these guns are to be so 
placed, and four others in closed turrets on the spar deck, 
while the two heavier guns (7.6 in.) will be in turrets fore 
and aft. 


The London United Tramways Company will make 
an application almost immediately, under the Light Rail- 
ways Act, for permission to extend their system of electric 
tramways through Twickenham, Hampton, Hampton 
Court, Hampton Wick, and Teddington. Last year the 
company obtained an Act authorising them to construct 
electric tramways from the London boundary at Hammer- 
smith, through Chiswick, Brentford, and Isleworth to 
Hounslow. Arrangements are also in progress with the 
London County Council, under powers conferred by the 
same Act, by which the electric tramways will be con- 
tinued within the London border to the terminal station 
of the Central London Electric Railway at Shepherd’s 
Bush. Should the proposed extension southward be 

ranted, electric tramcars will run direct from Shep- 

erd’s Bush to Bushey Park and Hampton Court, and to 
the nearer end of Kingston Bridge. 


Some experiments in wireless telegraphy have recently 
been made between the Eiffel Tower and the Pantheon, a 
distance of about 24 miles. Even in time of dense fog 
the signals received were may sharply defined. The 
transmitting apparatus was fixed on the third plat- 
form of the tower, and consisted of an induction coil 
giving a 10-in. spark, and an oscillator from one of the 
spheres of which a ‘‘radiatory” wire was hung. The 
other terminal was connected to the metal work of the 
tower itself, which thus formed the “earth.” It was 
noted that under these conditions, the length of spark 
obtainable was greatly diminished, probably owing to 
the great capacity of the system formed by the tower and 
“radiator.” The receiving apparatus, &c., was installed 
in the Pantheon, with a collecting wire 140 ft. long. Ex- 
cellent signals were obtained, a Morse recorder being 
worked without difficulty. 


The gross receipts of the railways of France in the first 
half of 1898 amounted to 25,353,000/., to which the six 
— companies contributed 24,309,000/. and the State 
ines 1,044,000/., the former showing an increase of 
1,039,000/., and the latter 26,0007. Of the total increase, 

e first quarter contributed 360,000/., and the second 
quarter 67,0007. The increase on the Paris, Lyons, and 


}| discovered near the town named. 





Mediterranean system was 463,000/., on the Southern of 
France 138,000/., on the Western of France 134,000/., on the 
Northern of France 126,000/., on the Orleans 76,000/,, and 
on the Eastern of France 66,000/. The length of new 
line opened in the 12 months ended June 30, 1898, was 
223 miles, making the total length of line in operation on 
the date named 23,417 miles. Of the new lines opened 
in 1897-8 the Southern of France accounted for 111 
miles, the Paris, Lyons, and Mediterranean for 56 miles, 
the Western of France for 42 miles, and the State lines 
for 14 miles. 


Mr. R. H. A. Hill, of Aliwal North, Cape Colony, 
informs us that a large and important coalfield has been 
The coal is said to be 
bright and clean, suitable both for steam raising and 
household use. One seam is a coking coal, and as iron 
ore exists in the same neighbourhood, it is possible that 
smelting may later on be undertaken here, native labour 
being cheap. The coal has been located over an area of 
10 square miles, nine seams having been found by shafts 
and drives. A new railway line is projected to tap the 
district, and will pass close to the mine, which is at 
present 18 miles away from the nearest rail. The nearest 
competing coalfield is 100 miles away, at Molteno, where 
coal costs 20s. per ton at the pithead. The coal at Aliwal 
North papas re high ground, and can be mined by drifts 
into the hillside. Underlying is said to be a seam of oily 
shale 8 ft. thick, which it is hoped will lead to the estab- 
lishment of a distilling plant. Another find in the neigh- 
bourhood is a stratum of genuine Turkey stone of excel- 
lent quality. 


The first armour-plate manufactured by the Bethlehem 
Iron Company of Bethlehem, Pa., according to the Krupp 
process, was tested at the beginning of the month at the 
company’s proving grounds, near Readington, Pa. The 
result was most successful, demonstrating the remarkable 
resisting power of armour made by the German process. 
The test was described as follows: The plate fired at was 
6 in. thick, 9 ft. long, and 6 ft. wide. Two shots were 
fired from an 8-in. gun, each projectile weighing 253 Ib. 
The projectiles were of the Holtzer pattern made by the 
Midvale Steel Company, and were supplied by the Navy 
Department. Seventy-five pounds of powder were used 
in the first shot, developing a velocity of 1623 ft. per 
second. The penetration was 2in. No cracks were deve- 
loped. In the second shot 85 Ib. of powder were used, 
developing a velocity of 1730 ft. per second. The pene- 
tration was 44 in. No cracks were developed. This plate 
had one shot fired at it on a previous occasion, the pene- 
tration being 1 in. The plate did not spall off at the 
points of impact, which formed a triangle whose sides 
were each 21 in. long. 


All records for pig-iron production were broken at the 
Duquesne blast-furnaces at the Carnegie Steel Company, 
Limited, at Duquesne, Pa., in October. The records 
for that month are: Furnace No. 1, 18,672 tons; No. 2, 
17,717 tons; No. 3, 18,809 tons; No. 4, 18,060 tons; 
total, 73,258 tons. The average of all the four furnaces 
was 599 tons daily, and of No. 3 furnace 607 tons daily. 
When it is considered that the coke consumption in these 
furnaces is only 1800 lb., the above record is marvel- 
lous. On Saturday afternoon, November 5, the Carnegie 
Library at Homestead was formally dedicated. Andrew 
Carnegie and other leading officers of the Carnegie 
Steel Company were present. In the course of a 
speech Mr. Carnegie stated that he had had a statement 
of operations at the Homestead Steel Works for last year 
made up, and found that for the = of 311 working 
days the average paid, man and boy, common labour 
included, every man paid by the day, was 2.91 dols. per 
day or 905 dols. per year. nder the enormous outputs 
at the Homestead Steel Works, the tonnage men are 
said to be making more money than they have made for 
years. 


The New London coaling station for the United States 
Navy will be built after the plans prepared by the Brown 
Hoisting and Conveying Machine Company, of Cleve- 
land, Ohio, and 26, Cortlandt-street, New York. The 
contracts for this work have just been awarded by the 
Bureau of Yards and Docks, United States Navy, to 
J. W. Hoffman and Co., of Philadelphia, who bid exclu- 
sively on the Brown Hoisting Company’s plans, which 
were accep from among 12 bidders, Hoffman’s bid 
being 56,000 dols. higher than the lowest bid. The 
award was made on account of the superior plans. The 
Brown Hoisting and Conveying Machine Company will 
furnish and erect two of their extra heavy bridge tram- 
ways, the same as those now being supplied by the same 
company to the United States Navy at Key West and 
Dry Tortugas. These bridges are of 180 ft. span, with 
92 ft. cantilever extensions, and 36 ft. projection over the 
front of dock. Messrs. J. W. Hoffman and Co. will 
build the necessary piers and buildings to accommodate 
this machinery. This is the fifth coaling station awarded 
so far by the Navy Department, the coal-handling ma- 
chinery for all of them being furnished by the Brown 
Hoisting and Conveying Machine Company. 

The Temps of last Tuesday contained a summary of 
the draft Budget of the Minister of Marine for 1899. 
The Budget involves an increase on the present expendi- 
ture of 17,121,454 francs, and brings the total expenditure 
for naval services up to 304,078,400 francs. The only new 
vessels which will be commissioned in 1899 are: In the 
Mediterranean squadron, the first-class cruiser Guichen 
and the torpedo-boat destroyers Dunoit and Hallebarde ; 
in the northern squadron, the second class cruiser 
Protet and the torpedo-boat destroyer Fauconneau. The 
Mediterranean squadron in 1899 will comprise six battle- 
ships; the number of cruisers has been increased, in 


view of the formation of a flying squadron, and accord- 
ingly, provision has been made for three armoured 








cruisers in place of one, and for three second-class cruiser 
in place of-two. The northern squadron will comprise 
six battleships instead of five. In order to keep the 
torpedo-boats in more complete readiness, and to make 
better provision for repairs, the 12 units have been aban- 
doned, and a single ‘‘ mobile defence ” is to be.established 
at Saint-Servan. The addition of a considerable number 
of new ee necessitates a large increase in the 
effectives of the reserve vessels of this type. At Cherbourg, 
Brest, and Toulon the sea-going torpedo-boats of the 
reserve have been attached to the mobile defence. The 
modifications introduced during several years past in the 
Naval programmes have revealed the inadequacy of the 
existing cadres of naval officers. The officers now recog- 
nised as necessary, and in excess of the effective strength 

rovided for in 1896, are one vice-admiral, six ‘‘ capitaines 

e vaisseau,” 25 ‘‘capitaines de frégate en résidence fixe,” 
75 “lieutenants de vaisseau,” of whom 25 are ‘‘en rési- 
dence fixe,” and 80 second lieutenants. This increase is 
assumed in the present Budget, but, as the cadre of 
officers of the Navy is determined by law, a special Bill 
has been drafted which fixes the effectives as follows: 
Sixteen vice-admirals; 30 rear-admirals, 240 ‘‘ capitaines 
de frégate,” 829 ‘‘lieutenants de vaisseau,” 500 second 
oe (enseignes), and 170 “aspirants” of the first 
class. 


Professor George Forbes is reported to have said to 
an interviewer, in reference to his Nile power scheme, 
that power could very easily be generated at the first 
cataract, where Assouan, one of the most important towns 
in Egypt, is situated, to supply electricity for pumpin; 
purposes for the irrigation of Egypt proper. This woul 
certainly be the most important application of it at this 
juncture, but the power could also be introduced into the 
sugar factories and other works at Assouan and else- 
where, and also utilised for electric light, railways, and 
tramways, which could be worked from there. With the 
facility of large pumping operations by means of electric 
power, it would Be possible to reclaim vast areas of good 
soil which are at present above the reach of the existing 
irrigation canals. At the second cataract, which is 
situated just above Wady Halfa, power could be deve- 
loped to any extent that is likely to be required. Its 
chief value here would for working the two railways 
that have been built by the Sirdar—one following the 
course of the Nile towards Dongola, the other running 
across the desert to Abu Hamid, and thence, when com- 
pleted, to Khartoum. But in order to work this last 
railway with the best economy, it would be ne*essary to 
make use of the fifth and sixth cataracts in addition. 
These Professor Forbes had not examined, and conse- 
quently did not know what their ee were. Near 
to the third cataract is a place called Kaiber. There a 
reef of granite runs across the river, and is entirely 
covered by the water when in flood, while in summer 
all the water flows through three channels in the reef. 
At this pointa dam could easily be built, not only for 
impounding the water in a reservoir, but also for assisting 
the irrigation at low water in Egypt proper, and to work 
machinery for generating electric power. This would be 
applied partly to the working of the first railway referred 
to above, and partly to pumping operations in the Don- 
gols province. is province appea to Professor 

orbes to be capable of being made one of the most 
fertile regions of the world. Professor Forbes has sub- 
mitted his report to the Egyptian Government, and it 
remains to be seen what will be the outcome. 





A Greek Dockx.—A dry dock is about to be constructed 
at Syra at a cost of 100,0002. The municipality of Syra 
proposes to guarantee interest at the rate of 4 per cent. 
per annum. 





Competitive Licht Rainways.—An important notice 
has been given by the Drake and Gorham Electrical 
Power and Traction Company, Limited, for a light rail- 
way to be carried from Gorleston, which is virtually 
Great Yarmouth, through Hopton, Lound, Corton, 
Blundeston, and Gunton to Lowestoft, and through 
Lowestoft along the High-street and London-road. Of 
course, the project may not receive Parliamentary sanc- 
tion, but if it does it will not help very much the new 
Midland and Great Eastern joint coast line from Great 
Yarmouth to Lowestoft; in fact, it will be a direct com- 
petitor with it. The main argument, no doubt, which 
will be urged aueinet the Great Yarmouth and Lowestoft 
light railway scheme, is that Parliament never intended 
thatlight railways should compete with existing lines, 
but that they should be feeders of the present great net- 
work, and extend the benefits of railway communication 
into remote districts, the traffic of which would not bear 
the cost incident to heavy works. 

Ricuarp Hornssy anp Sons, Limrrep.—There has 
been a gratifying improvement during the past financial 
year in the position of this somewhat important under- 
taking. It will remembered that the company’s 
works are at Grantham, and that it devotes itself upon a 
large scale to the production of agricultural implements. 
Not only had the ordinary stockholders received nothing 
for some time, but considerable arrears had also accumu- 
lated in connection with the dividends upon the 6 per 
cent. preference shares. These arrears, which amounted 
to 134 per cent., have now been cleared off. The divi- 
dend upon the preference shares for 1897-8 has been duly 

rovided for, and a dividend of 3 per cent. has been 

eclared upon the ordinary shares, Z. being at the 


same time led to the reserve fund. The recovery of 
the company is probably attributable to the rally in 
iculture, both in this country and u the Continent, 


through the better prices which prevailed for agricultural 
produce during the greater part of 1897-8, 
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NOTICES OF MEETINGS. 


Tue InsTITUTION OF CriviL ENGINEERS.--Tuesday, November 29, 
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to be read : ‘‘ The Sunlight Gold-Bearing Reef, Lydenburg, Trans- 
vaal,” by Mr. Charles Benjamin Saner, Stud. Inst. C.E. Mr. T. 
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AMERICAN EXPANSION AND TRADE. 


In our issue of October 14 (page 491) we pointed 
out that the work of the engineer is a potent factor 
in modern political and industrial conditions, and 
we illustrated this by what had taken place in the 
British Empire and some of the countries con- 
nected with it by trade during recent years. We 
could, of course, in the space at our disposal only 
give a mere outline of some of the more important 
points of what is a very large subject. We con- 
cluded by remarking that while the Spanish and 
American War was, by itself, a comparatively in- 
significant and a very one-sided struggle, it marked 
an epoch, and, in a sense, completed the war 
between China and Japan, which had revealed a 
new naval and military power, and started many 
important political problems in the Far East. The 
more recent war is certain to leave its mark on 
history by the development of the fighting and 
industrial forces of the United States, and in both 
of these the engineer and the manufacturer will 
play an important part. 

Since the above-mentioned article was written, 
events have abundantly verified the opinions therein 
expressed. Not only have the United States 
annexed Cuba and Hawaii, but they have de- 
manded the cession of the Philippines by Spain. 
The recent Fashoda incident was not in itself 
sufficient to explain the great naval and military 
preparations which were being made by Britain. 
As Lord Salisbury indicated in his speech at 
Guildhall, the war between the’ United States 
and Spain had left many matters in a state 
of unstable equilibrium, and therefore it was 
necessary that the country should be prepared 
for any emergency which might arise. Of all the 
possible changes which may take place, the one 
which is most likely to be in the interests of Britain 
is that the Philippines should fall into the hands of 
the United States rather than into those of any 
European Power. The acquisition of these islands, 
however, by the United States is much more than 
a mere question of possession, for it marks the 
emergence from the position of isolation which they 
have hitherto occupied, as regards the politics of 
the world, and places them in line with the other 
great nations. While such a readjustment is 
certain in the end to be beneficial, it may, as Lord 
Salisbury pointed out, not conduce to the peace of 
the moment, for it cannot be doubted that several 
of the European Powers dislike the transfer of the 
Philippines to the United States, not only in itself, 
but much more for its ulterior consequences. . They 
see that it introduces a new factor into the problems 
connected with the Pacific and the Far East which 
will have a most important bearing not only on 
political, but much more on industrial and com- 
mercial questions. 

It is very curious to note the change which 
has come over public opinion in the United 
States with regard to foreign possessions within 
the past few months. When war broke out 








with Spain, the people of the United States 
disclaimed all intention of annexation, and pro- 
fessed to be animated entirely by humanitarian 
principles. Now, however, opinion seems to be 
very nearly unanimous that annexation, or at least 
a protectorate over what had been the foreign pos- 
sessions of Spain, is not simply desirable, but abso- 
lutely necessary. Cynics will be inclined to say 
that all this shows the hypocrisy of the Americans, 
but there is no need to be so uncharitable. They 
have simply become conscious of the forces which 
are at work, and see the necessity of co-operatin 
with them. In the article to which we have referr 
we said: *‘Our statesmen and economists, there- 
fore, require to extend their views and look not 
simply at any change by itself, but also to con- 
sider how it will affect conditions elsewhere. They 
must, in fact, attempt to reduce their work, as far 
as possible, to a science, which may be called 
economic and political dynamics, and endeavour to 
ascertain the resultants of the forces which are in 
operation.” It seems almost to require a war or a 
cataclysm of some sort to compel statesmen to see 
the true current of events and public opinion, to 
give them the support which is necessary to enable 
them to act in harmony with it. The war with 
Spain has been the means of completely changing 
the drift of public opinion in the United States 
on the subject of foreign possessions, and econo- 
mists and statesmen are Seslaning to recognise 
the true lines of national and world-wide de- 
velopment. A distinguished American econo- 
mist, writing on the subject, has said ‘‘ the 
wisdom of the step will not be determined 
by the simple reason of present convenience, but 
by its reaction upon our national character, and 
our preparation for the serious responsibilities 
which are in store for us. These I apprehend to 
consist primarily in an ever stronger and more 
constructive influence over American affairs, and 
more generally an increasingly intimate co-opera- 
tion with Great Britain in the extension of the 
higher industrial and social order of the world. 
No nation or combination of nations ever before 
had the power to do this, but it looks as if the 
Anglo-Saxon race by concerted action might accom- 
plish it.” Statesmen on both sides of the Atlantic 
are dwelling on the necessity for a good under- 
standing between the United States and Great 
Britain, not simply for the purpose of advancing 
their own interests, but also of promoting the pro- 
gress of the world. Mr. Chamberlain especially 
has insisted upon it, and in his most recent utter- 
ances he has shown that Germany, Japan, and the 
United States have the same interests as Britain 
in the Far East and in the Pacific generally. For 
this reason it is desirable that close and cordial 
relations should exist between these Powers, 
not necessarily by a permanent or formal treaty 
of alliance, but with such an understanding that 
should any difficulty arise they would be able to 
act in a united manner, and make their influence 
felt to such an extent that no Power would dare to 
attempt anything which was subversive to their 
interests. These would be sufficiently conserved if 
the various parts of the world in dispute were open 
to the trade of all nations on terms of equality. 
British manufacturers, at least, only ask a fair field 
and no favour. 

We have shown very frequently of late that the 
great industrial development which has taken place 
in the United States in recent years has no. an 
extension of foreign markets a necessity. American 
competition is being keenly felt in certain depart- 
ments in some of the countries of Europe and in 
the Far East, and before long it is certain to be felt 
still more. We recently (ENGINEERING, November 
11, 1898, page 622) directed attention to the great 
advances which had been made in the iron and 
steel trades in the United States, and gave figures 
which showed that the American manufacturers 
would soon be in a position to compete successfully 
with those of Britain in the production of metals 
which form the essential basis of all the mechanical 
industries. In fact, it is said that the protectionist 
system which prevails in the States enables the 
manufacturers to sell their products at less than 
cost price in foreign countries, a fact which is 
likely to be one of the difficulties in working along 
with Britain in commercial arrangements. In one 
of his recent speeches Mr. Chamberlain, in dis- 
cussing the state of affairs in the Far East, said, 
‘* No agreement we can make—I will not say with 
Russia, but with anybody—can be permanently 
valid unless it is for the interest of both parties 
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to maintain that agreement, or unless one party 
is strong enough to enforce it.” Whether the 
Protectionist policy of the United States, if per- 
sisted in, will not offer as great a difficulty as the 
political ambition of Russia, is a question into 
the different aspects of which we will not at 

resent enter, although it must not be overlooked 
in those bursts of national sentiment which some- 
times seem to cloud the reasoning powers of the 
parties involved. 

Meantime we will only briefly consider some of 
the relations of the extension of the territories of 
the United States with the problems of trade and 
industry in the near future. We must recognise 
the truth of what a recent writer has said on the 
subject, namely, that ‘‘it seems inevitable that 
the chief outlet of the United States should be to 
the West. In the markets of Europe the manu- 
facturers of America have to compete with the 
experienced and resourceful producers of the 
Old World on their own ground, whereas on the 
Pacific area both have to compete on neutral 
ground, to which America has the advantage of 
contiguity. With the enormous and enormously 
increasing productivity of the American Union 
trade will become more and more an _ abso- 
lute necessity of industrial existence. It will 
naturally be found towards what we call the Far 
East, in Australia, and throughout the wide Pacific 
area.” Before that valve can be made fully effec- 
tive the engineer must be called in to make the 
necessary connections. The Nicaraguan Canal must 
be completed, not only for the purpose of giving a 
shorter route from the manufacturing Eastern States 
to China, Japan, and the Far East, but also for the 
whole of the South American coast. We need not 
meantime discuss all the possibilities raised in con- 
nection with that undertaking ; it is admitted by all 
who have studied the subject that they are great, 
and it is certain to give a great impetus to the de- 
velopment of the Pacific, both commercially and 
politically. On the other hand, we have the 
Trans-Siberian Railway, connecting the Far East 
with Europe, and it is certain soon to be connected 
with the main lines in China, which will open up 
immense fields for trade andindustry. Hawaii and 
the Philippines will not only be important posses- 
sions in themselves, but will also be stepping-stones 
to the Far East, as well as important naval stations, 
which will enable the United States to dominate the 
Pacific. A recent writer has estimated that nearly 
three-quarters of the whole population of the globe 
is to be found on and bordering on the Pacific area. 
What a prospect this opens up for an energetic and 
ambitious people, not only for industrial and com- 
mercial development, but also for political and 
civilising influence! If the United States were 
joining hands with Britain, their power would be 
irresistible, and it is certain it would only be used 
for the advancement of progress and civilisation, 
with a due regard to the interests and feelings of 
all the other nations of the world. 








THE WORKMEN’S COMPENSATION 
ACT. 

Two appeals arising under this Act were heard 
on Saturday last by A. L. Smith, Rigby, and 
Collins, L.J.J. In the first, which was entitled 
‘“*E. J. Woodham and Others, Appts., v. the 
Atlantic Transport Company, Limited, the ques- 
tion raised was whether a ship in a dock is a 
‘*factory” within the meaning of the Act, and 
whether in the circumstances of the case the rela- 
tions of the deceased workman were entitled to 
compensation. The facts were shortly as follows : 
On July 6, 1898, a party of stevedores, of whom 
the deceased workman was one, were employed in 
unloading the s.s. Manitoba in the Albert Dock. 
They were making use of a «rane situated on the 
wharf, by means of which a large bucket was 
lowered into the hold of the ship, into which the 
deceased and the other stevedores packed the 
cargo, consisting of cases of cartridges. The last 
parcel, which contained percussion caps, ex- 
ploded as it was being placed in the bucket, caus- 
ing the death of the man whose relatives now 
claimed compensation. The learned County Court 
judge had given judgment for the plantifis, on 
the ground that the work upon which the deceased 
was engaged at the time of his death, was within 
the definitions contained in the Act. 

In the course of his argument Mr. Joseph Walton, 
Q.C., submitted that there were two questions which 
had to be considered. 1. Whether this was employ- 


ment to which the Act applied. 2. Whether the 
accident arose out of and in the course of that 
employment. By section 7 (1) the Act is applied-to 
employments in or about a railway, factory, mine, 
quarry, &c., and by sub-section (2) of section 7, 
‘** Factory ” has the same meaning as in the Factory 
and Workshop Acts, 1878 to 1891, and also includes 
any dock, wharf, quay, warehouse, machinery, or 
plant to which any provision of the Factory Acts is 
applied by the Factory and Workshop Act, 1895, 
s. 23, s.s. 1 (a) of which includes in the term 
‘* factory” every dock, wharf, quay, and warehouse, 
and so far as relates to the process of loading or 
unloading therefrom or thereto, all machinery and 
plant used in that process. Mr. Walton contended 
that the term ‘‘ dock” could not include any ship 
within the dock. He also submitted that the acci- 
dent must have occurred in or about the working 
of the machinery or plant. The bucket, no doubt, 
was part of the machinery ; but the accident was 
caused by lifting the case of percussion caps. The 
words ‘‘ in or about ” could not mean mere physical 
proximity, being too specific. 

The Court, however, dismissed the appeal without 
calling upon counsel for the respondents. <A. L. 
Smith, L.J., said that he decided the case on the 
second point ; but he would not express any opinion 
as to whether the ship was part of the dock or not. 
It was clear that the defendants were using the quay 
for the purpose of unloading their ship, and while 
that work was proceeding the deceased met his 
death. Looking at s. i, s.s. (1) and s. vii., 
8.8. (1) of the Workmen’s Compensation Act, and 
s. xxii. of the Factory and Workshop Act, 1895, 
and taking these together, it was clear that 
personal injuries incurred in or about the machinery 
used in unloading a ship at any wharf or quay, are 
within the contemplation of the Workmen’s Com- 
pensation Act. The appeal would, therefore, be 
dismissed with costs. Rigby and Collins, L.J.J., 
concurred. 

In the second case which came before their 
lordships, a point was raised as to the mean- 
ing of the term ‘‘ building which exceeds 30 ft. 
in height.” This was an appeal from the de- 
cision of his Honour Judge Edge, at the Clerken- 
well County Court, who had given judgment 
for the defendant. The accident was caused by 
the falling of a brick. It appears that a build- 
ing had been demolished and was being rebuilt, 
but it had only reached the height of 26 ft. at 
the time of the accident, although the defen- 
dants intended to build the walls much_ higher. 
It was strenuously urged by Mr. Hopkins, 
who appeared for the appellants, that the term 
‘*building which exceeds 30 ft. in height” was 
definitive, and meant any building intended to 
exceed 30 ft. in height. Collins, L.J.: ‘‘The sec- 
tion, according to your contention, contemplates 
that when the foundations of a large hotel are being 
laid, if a workman fall into the trench and break 
his leg, he is entitled to compensation.” 

The Court dismissed the appeal, without calling 
upon the respondents. A. L. Smith, L.J., said : 
‘*The question is whether a building below 30 ft. in 
height, but which is intended ultimately to exceed 
that height, comes within the meaning of the Act. 
I find in s. vii., s.s. 1, that the Act only applies 
to employment in or about any building which 
exceeds 30 ft. in height. We cannot read the 
expression, ‘‘ which exceeds 30 ft.,” as meaning 
‘“‘which exceeds or is intended to exceed that 
height.” Rigby and Collins, L.J.J., concurred. 
Having regard to the ease with which the Court 
decided these two cases, it would seem that the 
difficulties with which the new Act was said to 
‘*bristle ” are not altogether insurmountable. 


ENGINEERING SCHEMES IN 
PARLIAMENT. 

Ar this period of the year it begins to be possible 
to form some idea of the amount of activity in the 
engineering world, not in respect of present and 
immediate work—that is fairly well known—but 
rather as to the activity which is anticipating the 
future—preparing work to be done twelve months, 
or it may be two or three years hence. Small 
projects can be undertaken at any time, provided 
some one is prepared to furnish the necessary funds, 
but larger schemes always deal with so many in- 
terests that considerable time and much discussion 
is needed before they can be inaugurated without 
danger of injustice being done to some portion of 











the public. Our system of Parliamentary control, 





in spite of its expense and cumbrous procedure, 
provides very full opportunities for investigation, 
and has worked so well in the past that it is not 
likely that it will ever be superseded in this 
country, although it may be modified by an exten- 
sion of the provisional order system, which for pro- 
jects of moderate magnitude has been found to 
work well. Private Bills for consideration in the 
ensuing session must all be deposited by the 30th 
of this month, and then we shall have the full pro- 
gramme before us. Already a large number have 
been tendered, and in accordance with our custom 
we commence to give a summary of the under- 
takings for which powers are being asked. As 
regards the important companies in England, there 
are no schemes of outstanding importance. The 
lines projected mostly meet local ends—of con- 
sequence, no doubt, to the localities served, but 
involving no extensive engineering or financial 
operations—or deviations to shorten distances be- 
tween large towns and to save running expenses, 
for, as is abundantly realised, economy is only 
second to liberal treatment of the travelling public. 

The most important work to be undertaken by 
the London and North-Western Railway is a loop 
to the Manchester and Crewe line passing round 
Stockport. This line, to be known as the Wilmslow 
and Sevenshulme Railway, will commence in a junc- 
tion with the Manchester and Crewe line and pass 
in a direction almost due north, through Cheadle 
and Wittington, and terminate in the parish of 
North Manchester. The company further proposed 
the construction of a new line in Anglesea some 
6 or 7 miles long from Holland Arms to Red Wharf 
Bay on the north-west of the island. The line will 
pass through Llanftinan. Small junction railways 
are also to be made at Aston and Wolverhampton. 
In a separate Bill the company seek powers to 
widen their Trent Valley line between Rugby and 
Nuneaton. 

The Great Western Railway Company propose to 
construct a new line between Cheltenham and Church 
Honeybourne in Wiltshire, a distance of about 
16 miles. The route chosen is through Prestbury, 
Gotherington, Buckland, and Saintbury. In the 
London district they propose a short line connect- 
ing their present terminus at Uxbridge with their 
authorised line No. 4 of last year at Harefield. In 
Warwickshire a short junction is proposed at Bear- 
ley, between the Stratford-on-Avon and Hatton 
branch line to the Alcester branch. Small devia- 
tions are also desired on the No. 2 line in Somerset- 
shire of their Act of last year. Amongst the other 
work proposed by the company is the reconstruc- 
tion of the viaduct at Buckland Monachorum, on 
their Launceston line. A number of bridges at 
different towns are to be widened. 

The Midland Railway Company propose little of 
interest in their Bill. The new lines consist 
entirely of short junctions between their own lines 
and the Lancashire and Yorkshire Railway at 
Oakenshaw, near Bradford, at Halifax, and at 
Thornhill. A more important line is one com- 
mencing in a junction with the Lancashire 
and Yorkshire Railway at Mirfield, and proceeding 
to Huddersfield, vid Kirkheaton. At Rotherham 
additional junctions are to be made between the 
companies’ lines centring there, and at Alfreton, 
in Derbyshire, a second tunnel is to be driven to 
accommodate the ever-increasing main-line traffic. 
Alfreton also marks the commencement of the most 
important widening work proposed by the company 
in this year’s Bills. This widening will be carried 
from Alfreton to Clay Cross, a distance of about 
6 miles. Other ordinary work is to be done to the 
north of Rotherham, between Greasbrough and 
Swinton, on the Derby to Leeds line. 

It will be remembered that last year the Great 
Northern line obtained powers to construct a loop 
line between Enfield and Stevenage, Powers are 
now sought to make some deviations in direction 
and levels of the line then authorised. The general 
line to be followed is, however, not altered sub- 
stantially ; the line, as modified, reaches Stevenage 
vid Cheshunt, Hertford, and Datchworth. Cer- 
tain widenings between Finsbury Park and Harrin- 
gay, and also at Hornsey and Peterborough, are 
also to be undertaken. 

The North-Eastern Railway Company seek powers 
to construct a number of short junction and devia- 
tion lines in the immediate vicinity of Newcastle 
and Gateshead. One of these lines will give a more 
direct connection between the company’s Team 
Valley line and the Newcastle and Carlisle line, 





while a second will facilitate interchange of trafic 
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between the Blyth and Tyne and the Newcastle and 
Berwick branches. In all, some six separate sec- 
tions are to be constructed here, of no great aggre- 
gate length, but they will probably much simplify 
the working of the heavy traffic now centring in 
Newcastle. With a similar object in view, new 
junctions are to be made at Romanby, a little south 
of Northallerton, between the Leeds and Stockton 
and the York and Newcastle lines of the company. 
Other junctions are also to be effected to the north 
of the town last named. The York and Newcastle 
branch is further to be widened through Shipton. 
A deviation of the line in Easington, Durham, 
authorised in 1894, is also proposed. 

In the Metropolitan district several new lines 
are promoted both by new companies and old 
ones. The City and Brixton Railway Bill asks 
powers to construct a line proceeding from a junc- 
tion with their authorised line at Ingleton-street 
to the dépét of the City and South London line at 
Clapham-road, this being the only new work they 
propose. A new company, the North-West London 
Railway Company, desires to construct a deep- 
tunnel electric line from Marble Arch to Crickle- 
wood. The line is to commence at the junction 
of Edgware-road and Bayswater-road, where it will 
be connected with the Marble Arch Station of 
che Central London Railway line. The route fol- 
lowed will be up the Edgware-road to Kilburn and 
on to Cricklewood. Another deep-tunnel line is 
that promoted by the Great Northern and Strand 
Railway Company, who wish to run a line from the 
Great Northern Station at Wood Green tothe junc- 
tion of Stroud Green-road and Station-road, Isling- 
ton. Thence the line is to proceed to the junction 
of Holborn with Southampton-row, finally terminat- 
ing at Stanhope-street, Strand. 

The Baker-street and Waterloo Company have a 
Bill asking for an extension of the time fixed 
for the completion of their works already autho- 
rised, and further seek to make a small deviation 
in the route previously selected. Powers to con- 
struct two new lines are also sought. Of these one 
will proceed to Paddington from a junction with 
the line already authorised at Randolph-road, a 
subway at Paddington giving access to the platforms 
of the Great Western Railway Company. The 
second line commences in a junction with the 
authorised line near the Marylebone-road, and 
terminates at Seymour-street, St. Pancras. A 
second subway is to be made at Charing Cross, 
leading into Trafalgar-square. 

The Charing Cross, Euston, and Hampstead 
Railway Company seek to construct a branch lead- 
ing up to Highgate-road Station. The proposed 
line will apparently practically duplicate their 
line already authorised, between Drummond-street, 
near Euston, and High-street, Camden Town. 
Thence it will pursue an independent course to 
Highgate-road. The Brompton and Piccadilly 
Circus Railway Company propose an extension of 
the company’s line sanctioned last year, from 
Piccadilly to St. Martin’s-lane, whilst it is further 
proposed at the Brompton end to make junctions 
with the metals of the District and Metropolitan 
Railway Companies. The West Metropolitan 
Railway Company promote a scheme with a view 
to giving the Metropolitan Railway Company direct 
access to Acton. The line will commence in a 
junction with the existing line about half-way 
between Shepherd’s Bush and Latimer-road sta- 
tions, and will join the Great Western main line 
at Acton. 

Turning now to the lines in the southern 
counties, one finds the same paucity of important 
schemes. Perhaps the most significant is the joint 
action of the South-Eastern Railway and London, 
Chatham, and Dover Railway for managing, work- 
ing, and maintaining both companies as one under- 
tiking, including everything owned by either. The 
terms will be stated in the Act, but one or two 
points are already indicated. Each company shall 
have full power to work over and use for all pur- 
poses of traffic the undertaking of the other com- 
pany. There will be a joint board, or a managing 
committee of the undertakings of the two companies 
by the incorporation of existing boards. A general 
adviser will be appointed with such powers as the 
intended Act may provide, and also a standing 
arbitrator. The joint board, or managing com- 
mittee, will have powers with regard to the ex- 
penditure of capital or otherwise as may be neces- 
sary or expedient. Provision will be made for the 
appropiation and expenditure by the joint board or 
the managing committee of money properly charge- 








able to capital of the two companies respectively, 
and as to the proportions of the same to be raised 
and provided by the companies, and also for 
temporarily providing for any such expenditure out 
of the receipts of the undertaking. Provision will 
also be made for the continuance or removal, at the 
discretion of the joint board or the managing 
committee, of the officers and servants of the two 
companies, and for paying superannuation or other 
allowances to them in the event of their removal. 
The Act will also contain clauses ‘‘to regulate the 
division of the net receipts accruing in respect of 
the united working of the undertakings between 
the two companies in such proportions as have 
been or may be agreed upon by the two com- 
panies, or as may be provided by the intended 
Act.” Finally, it is not improbable that when 
the Bill does come forward it will raise the question 
of rates, &c. 

As to the new works proposed, notice is given 
of intention to construct some short lines which 
will link the two systems together, and enable the 
traffic for Dover and the coast to be interchanged. 
Four of these are between Bromley and Chisle- 
hurst ; a fifth commences in Otford by a junction 
with the South-Eastern Company’s railway, and 
terminates in Seal by a junction with the Chat- 
ham Company’s line, and then on to the South- 
Eastern Company’s line again ; a sixth, commencing 
in St. Peter’s, Broadstairs, by a junction with 
the Chatham Company’s railway, terminates in 
St. Lawrence-intra-Ramsgate by a junction with 
the South-Eastern Company’s line; a seventh, 
wholly in St. John the Baptist, Margate, com- 
mences by a junction with the South-Eastern 
Company's line, and terminates by a junction 
with the Chatham Company’s line ; and an eighth, 
wholly in Whitstable Urban, commencing by a 
junction with the Chatham Company’s line, ter- 
minates by a junction with the South-Eastern Com- 
pany’s line. The South-Eastern Railway Company 
have also several independent lines principally to 
connect their riverside branches with the main lines. 
No. 1 commences in St. Paul’s, Deptford, and termi- 
nates in St. Mary’s, Rotherhithe, by junctions with 
their main line; No. 2 wholly in St. Paul’s, Deptford, 
commences by a junction with their North Kent 
line and terminating by a junction with one of the 
joint lines at Chislehurst ; No. 3 in St. Paul’s, Dept- 
ford, is a junction between the London and Green- 
wich line and the company’s line in St. Mary’s, 
Rotherhithe ; No. 4 is in Lee, being a junction with 
the company’s line at the up platform at Grove- 
park Station and terminating in Bromley by a junc- 
tion with their Bromley railway ; and No. 5, wholly 
in Couldson, commences by a junction with their 
Caterham railway and terminates at a point on the 
down local platform at Purley Station. Powers 
will also be asked for authorising widenings of 
certain of the companies’ lines in Lewisham and 
Tunbridge. The Bill promoted by the London, 
Chatham, and Dover Railway Company contains 
proposals for no new works, and relates mainly 
to its capital and its agreements with the South- 
Eastern Railway Company. Additional time is 
also asked for the completion of works already 
authorised. 

The most important items in the South-Western 
Railway Bill relate to the purchases of property in 
the neighbourhood of their station at Waterloo. 
The company seek to acquire most of the property 
comprised between Belvedere-road, Westminster 
Bridge-road, and Waterloo-road. The space thus 
acquired is to be devoted to enlarging the station 
and siding accommodation. No new lines are pro- 
posed in the company’s Bill, and the only widening 
is some 8 or 4 miles of line between Newton Toney 
and Grately on the company’s Basingstoke and 
Salisbury Railway. 

The London, Brighton, and South Coast Bill is 
for the establishment of a pension scheme for their 
employés in lieu of the superannuation scheme 
authorised in 1874, but details are reserved for the 
Bill. 

There are immense potentialities for long Com- 
mittee Room contests in connection with Scotch 
schemes, and this year’s projects represent a large 
capital and engineering works of some magnitude 
and importance. From this point of view, a fight 
is more justified than seemed the case with some 
little ohenn of past years over brown heath and 
shaggie heather that need not have cost much more 
than the amount spent in promotion expenses. The 
Caledonian Railway Company have a very formid- 
able programme, the most important item being a 





widening of their approach to the Central Station 
in Glasgow. It is not so many years since the ter- 
minus for southern traffic was on the south side 
of the River Clyde, although all business, as in 
London, was focussed on the northern part. Enor- 
mous advantages accrued alike to company and 
city by the construction of the bridge across the 
river, a three or four-track structure of steel carried 
on rows of columns sunk into the river bed, en- 
abling the trains to reach the heart of the city. 
The growth of traffic, especially to the coast in 
the season, has made this approach inadequate, 
the line from Eglinton - street ticket collecting 
station up to and through the old south side 
(Bridge-street) station is to be widened, a new 
bridge, parallel with the existing structure, is to be 
built across the Clyde, and a viaduct erected right 
up to the central station, west of the existing lines. 
This will necessitate the raising of all the buildings 
along one side of Oswald-street, a thoroughfare 
leading down to the river side (to the Broomielaw), 
and additional spans across Argyll - street—the 
Strand of Glasgow—where already there is a very 
wice bridge, and objection is raised in some 
quarters to ‘‘thoroughfares being made into 
tunnels.” But the advantages will probably out- 
weigh any disadvantage, although the citizen is 
not opposed to something being gained for that 
‘‘common good” fund, which is so frequently de- 
pended, if not drawn upon, in carrying out muni- 
cipal schemes, sometimes of doubtful success. 
The company also propose a widening of their 
coast line to Wemyss Bay, so as to relieve the 
traffic vid Gourock. This Wemyss Bay line leaves 
the Caledonian Railway to Gourock about Port 
Glasgow, and travels along the hill above Greenock, 
terminating at a most advantageous point on the 
coast of the estuary. As well as widening the 
line, the company propose to add greatly to the 
width of the pier at Wemyss Bay, so that 
trains may run right alongside the steamers, 
which travel at 18 and 19 knots, on lines 
radiating to all the coast resorts. The railway for 
the Trossachs, branching from the old Scottish 
Central line to Perth at the cathedral town of 
Dunblane, is to be widened as far as Callander ; 
there is to be a slight deviation in the new railway 
being made from Oban north to Ballachulish, to 
bring the line nearer a pier at Ardsheal at the 
mouth of Loch Leven ; and another small change 
is to be made in the line of the railway which runs 
along the north of Loch Earn, from Lochearn- 
head to Comrie, completing the link across country 
from Dundee and Perth to Oban. A long ex- 
pected new station is to be built at Stirling; the 
line there will be widened. Again, in the Grange- 
mouth district, the Caledonian Railway will acquire 
the North British line from Larbert to that port, 
and joint lines will be constructed to provide 
greater facilities for passing traftic to the docks. 
These and some unimportant works in the iron 
district around Wishaw, although involving heavy 

capital expenditure, will greatly improve the posi- 
tion of the Caledonian in respect of mineral, but 
specially of tourist and passenger, traffic. 

_ The Glasgow and South-Western Railway, like 
its English partner, the Midland Railway, is pur 
suing a very active policy. The company has this 
year embarked on a work analogous to that pro- 
posed by the Caledonian Railway in the widening of 
its approach to its Glasgow terminus—St. Enoch’s, 
including the reconstruction of the railway bridge 
across the Clyde; so that it will be understood 
that bridge-building in Glasgow will be very active, 
since, in addition to these schemes, the Jamaica- 
street bridge, close by the Caledonian Railway bridge, 
is being completed, and the temporary structure 
in use there is to be re-erected further up the river. 
But what is of still greater importance in the 
interests of the South-Western Railway is the 
move to shorten the route from Carlisle to St. 
Enoch’s, by the promotion of a scheme under inde- 
pendent auspices for a line from Sanquhar to Dou- 
glas. This will only be seconding the efforts of the 
Midland Railway to make the crooked straight. 
This line will be about 15 miles long, but may save 
along detour. A glance at the map shows that the 
Glasgow and South-Western Railway route from 
Carlisle describes almost a semi-circle of con- 
siderable radius to the westward, in its northern 
run through Dumfries and Ayrshire, while the 
Caledonian Railway strikes a bee-line to the 
north, as far as the hilly nature of the 
country will admit. This new piece of railway 
from Sanquhar to Douglas would divert the 
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traffic from the Kilmarnock route, and pass it 
on to the Douglas, thence to the Lesmahagon line, 
with which a connection is to be made from 
Douglas. A difficulty may arise as to running 
powers over the lines from Douglas, as they are 
at present part of the Caledonian system ; but the 
independent company promoting the scheme seek 
powers to make all sorts of agreements, and the 
terms of these may give fun to the Philistines in 
the Committee Room. The Glasgow and South- 
Western Railway have themselves a series of 
important lines in Ayrshire, with the view of deve- 
loping Largs, as a base for coast traffic both up 
and down the Firth of Clyde. We have often 
written of the importance attached to this traffic, 
and of the successive steps taken by the Cale- 
donian and Glasgow and South-Western Railways 
to move their base further down the firth, so as 
to reduce the river and increase the railway 
run, and thus lessen the time taken for the 
morning and evening trip between the city and 
the islands of Bute, the Cumbraes, and Arran. 
Wemyss Bay, already referred to, is a case in 
point. Largs is from eight to ten miles further 
south, and can only be reached now by a long 
detour. The South-Western Railway now propose 
to run a line over the hill from Kilmalcolm, some 
12 or 15 miles long, bringing Largs much nearer 
the city. The harbour will be taken over, and a 
pier of 600 ft. or 700 ft. constructed, so that 
trains will run alongside the steamer. This will 
give the South-Western Railway a most advan- 
tageous position in competition with the Caledonian 
Railway at Wemyss Bay and Ardrossan. The 
South-Western Railway also seek power for several 
short links to improve their run from the Lanark- 
shire coalfields across to the Ayrshire ports, and it 
is doubtless also with this intention that they desire 
running powers over ashort length of the Caledonian 
Railway in the Motherwell district. They propose 
also to purchase the port of Annan, in the Solway 
Firth, and to construct a railway and piers and 
quays, so that, with their works authorised in 1897 
and 1898, they will greatly improve their resources. 
An independent company—the Paisley and Barr- 
head Railway Company—is promoting a Bill for 
improvements on the line from Paisley to Barrhead, 
sanctioned last year, and for an important link be- 
tween the Lanarkshire coalfields and the coast. 
There are several cases of joint action on the 
part of Scotch companies. The Caledonian Rail- 
way also join with the Great North of Scotland 
Railway in seeking powers for the construction of 
a new station at Aberdeen, with widening works 
from Ferryhill Junction into the station and out 
of it, both to the north and on to the Deeside 
line. This will necessitate some bridge construc- 
tions and underpinning of buildings in the vicinity. 
The North British, Caledonian, and Glasgow and 
South-Western Railways join in promoting a 
scheme in connection with lines to the new docks 
of the Clyde Trust. The scheme of the latter re- 
presentative body is likely to ‘‘ scotch” the various 
movements in the direction of opposition, parti- 
cularly the Renfrew Dock scheme, again revived. 
The Clyde Trust propose an extension at Shield- 
hall, on the south side of the river, and 5 miles 
west of the harbour, so that vessels using it 
will reach it without passing the many shipbuild- 
ing works. Another Clyde Trust dock at Clyde- 
bank on the opposite side of the river is also 
sroposed. The dock to be constructed at Shield- 
hall will enclose about 45 acres of water. It 
— a large outer basin nearly rectangular 
in shape, 900ft. long by 800 ft. wide; a north 
basin, 750 ft. wide, extending eastwards fully 850 
yards ; and asouth basin of the same width, between 
600 and 700 yards long, with a pier between the 
two basins, 290 ft. wide. The total quayage will 
be fully 4000 lineal yards. To enable the dock to 
be constructed, the Renfrew-road will be diverted 
southward of the dock. The plans also embrace a 
river quay or wharf along the south side of the 
river, 500 yards long, in extension westward from 
the west end of a wharf already authorised by Par- 
liament, and a portion of which is at present in 
course of construction. The total width between 
the face of the new river quay and the north side 
of the diverted Renfrew-road is 1450 ft., giving 
ample accommodation for mineral and general 
traffic. The other dock will be in the burgh of 
Clydebank, and will occupy all the land between 
the river and the Lanarkshire and Dumbartonshire 
Railway from the east boundary of the Clydebank 
Engineering and Shipbuilding Company’s works to 


Yoker Burn. The water area of the dock will be 
about 19 acres, and the total quayage 1800 lineal 
yards, and will comprise an outer or canting basin 
of ample dimensions, and a basin 250 ft. to 300 ft. 
wide, extending eastward about 600 yards. The 
quayage accommodation will be exceptionally large 
in proportion to the water space. The plans also 
embrace a widening of the north side of the river 
in front of the proposed dock. 

In our next issue we shall continue the account of 
the railway schemes, and, if space permit, notice 
those for gas, water, &c. 


THE LATE SIR JOHN FOWLER. 

Tue death of Sir John Fowler last Sunday 
snapped one of the few remaining links which 
connect us to the Railway Mania and to the stirring 
times which preceded it. It may be truly said 
‘There were giants in those days;” men not 
only of immense intellect and of great force 
of character, but also endowed with the phy- 
sical strength to carry them unharmed through 
arduous days and toil-laden nights, to live far 
beyond the allotted span. The opening of the Man- 
chester and Liverpool Railway in 1830 was the com- 
mencement of an epoch rich in opportunities, 
and equally rich in men capable of turning them to 
full advantage. A new department of engineer- 
ing had to be created without aid from precedent ; 
and it rapidly attained such magnitude that it pro- 
vided abundant work for all who had the necessary 
talent. Among these none was more conspicuous 
than Sir John (then Mr.) Fowler. He immediately 
attained a commanding position, which he kept 
until the close of his life. An independent pro- 
fessional career, commencing before the Railway 
Mania, and extending some years beyond the com- 
pletion of the Forth Bridge, is indeed a notable 
record, and it is scarcely possible that one quite 
like it will ever occur again. It lifts its author out 
of the ordinary category of engineers, and puts him 
among the few who have written their names in 
broad characters across the face of the nineteenth 
century. During the whole of the period he was 
in the forefront of the struggle in subduing the 
great powers of Nature to the service of man, 
and wherever the difficulties were the greatest he 
was certain to be found. 

The salient feature in the character of Mr. 
Fowler was his intense self-reliance. When he 
had made up his mind that a course of conduct was 
practicable and desirable, he never felt any mis- 
givings, but went straight on with it, in spite 
of all difficulties. He was not content to take his 
opinions from others, or to act upon views with which 
he was not in complete harmony. He held that the 
whole duties of an engineer were not comprised in 
the mere accomplishment of the objects entertained 
by his employers. It was his duty, he considered, 
to advise those who consulted him whether the 
undertaking was one that would repay the expendi- 
ture that must be made upon it. The engineer 
was not merely a man of technical skill engaged to 
bridge the difficulties of capitalists, as a servant 
carries out the orders of his master; on the con- 
trary, he was a member of an honourable and 
noble profession which could not lend itself to 
enterprises which did not give fair promise of 
being beneficient to the world and to the ad- 
vancement ‘of civilisation. A notable example 
of the influence exerted by Mr. Fowler, and the 
confidence he was able to inspire in others, was 
afforded during the construction of the Metro- 
politan Railway. The first enthusiastic anticipa- 
tions of its success were soon followed in the public 
mind by a doubt as to the possibility of its being 
constructed. The directors were constantly being 
told that they had embarked their own money and 
that of the shareholders in an impossible enterprise. 
Engineers of eminence assured them that they 
could never make the railway, that if they made 
they could not work it, and if they worked it nobody 
would travel by it. Such a catalogue of impossi- 
bilities was enough to appall any one, and 
often faith in the enterprise fell to a low ebb. 
At such times the directors would say to Mr. 
Fowler, ‘‘We depend upon you, and as long 
as you tell us you have confidence we shall 
go on.” It was a heavy load to put on the shoulders 
of a man who had already suflicient to attend to in 
combating the physical difficulties of the affair. 
Yet Mr. Fowler never flinched ; he had made up 
his mind that the railway could be constructed and 








that it would answer its purpose ; the question was 


a chose jugée with him, and he was as indisposed to 
reopen a matter of that kind as certain politicians 
we have lately heard of. 

Mr. Fowler’s self-reliance showed itself in the 
courage with which he tackled schemes whose mag- 
nitude was far beyond anything which had pre- 
viously been attempted. His mental gait was not 
that of the toddling child which fears to relinquish 
its hold on one object before it can grasp a second. 
Rather was it that of the athlete who will launch 
himself across a chasm, certain that his eye can 
measure the distance, and that his muscles will 
respond instantly and accurately to the command 
of his brain. Strong in his experience and in his 
grasp on principles, and confident in his mechanical 
instinct, he would put his professional reputation 
to the hazard in a way that men of equal skill, but 
wanting his courage, would have failed todo. The 
Forth Bridge affords a case in point; it was not 
only far larger than any railway bridge previously 
built, but it was of a very novel design ; it was 
commenced with the full consciousness that its 
execution bristled with unknown difficulties, 
which would have to be met and conquered as 
they make themselves evident. Yet Sir John 
Fowler was satisfied that the project was feasible, 
and he did not doubt that he, and his colleagues, 
would be quite able to accomplish it. In this in- 
stance he was fortunate in having clients who had 
a perfect belief in his powers, and who could com- 
mand the required capital. Many of Mr. Fowler’s 
enterprises were too bold for the British investor, 
and could not be attempted for want offunds. He 
could convince the men with whom he came in 
personal contact, but of course the great body of 
the public was beyond his reach. 

Without his high courage and his wonderful 
judgment, no amount of technical skill and know- 
ledge would have put Mr. Fowler in the position 
he occupied. Thisis a point we would commend to 
the attention of young men entering the profession. 
If they aspire to climb to the top rungs of the 
ladder it will not be sufficient for them to absorb 
all the theory known to the professors, and to 
supplement this with the broadest practical 
experience. They may have all this know- 
ledge, and yet remain drudges to the end of 
their lives. Success depends quite as much 
on moral as on intellectual faculties. It is 
the strong man, with a well-founded confidence 
in his own powers, who finds a vacant place await- 
ing him at the top; the man who will undertake 
responsibilities, whose shoulders are so broad that 
they can carry the entire load of a great under- 
taking, who can put heart and hope into 
weak colleagues, and who resolutely pursues 
his objects, trampling alike on difficulties and 
opposition. It is very easy for the young to 
sneer at such a character, and to suggest that 
it gains its ends by bluff, and that its keynote is 
selfishness. Bluff is a totally different thing from 
the intense earnestness which is born of wide 
knowledge, and-is nurtured by deep conviction. 
It supplies no motive force to carry the man who 
practices it through dangers and difficulties, and its 
hollowness is soon detected by the world. The 
mental condition which leads to success, not 
only in engineering but in all great enterprises, 
is the anologue of the ‘‘faith” which is 
preached from the pulpit. Like that, it is often 
based on evidence which cannot be stated in 
detail; it must be apprehended as a whole, and 
appeals to springs in the mind whose working is 
difficult to analyse. Under the terms ‘‘ judgment 
and ‘‘ force of character,” we conceal our ignorance 
of the real nature of the qualities which make for 
greatness. Judgment enables a man to form cor- 
rect opinions on evidence which is fragmentary and 
inconclusive ; force of character keeps him to his 
convictions, and converts them from an intellec- 
tual belief into a moral force which supports and 
drives him towards his goal. Nature doles out these 
gifts in a far more sparing fashion than she does 
intellectual ability, and most people have to culti- 
vate them carefully if they desire to attain eml- 
nence. The lesson to be learned from such careers 
as that we are now tracing, is that the great engi- 
neer is not merely a man of technical skill, a 
walking compendium of rules and formulas—not 
even a heaven-sent genius—but that he must have 
great moral qualities to give force to the schemes 
which he alin for the improvement of the world 
and the spread of civilisation. 
Mr. Fowler was born in 1817, at Wadsley Hall, 








Sheffield, the residence of his father, who also was 
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d John Fowler. He received a good general | tioned the Oxford, Worcester, and Wolverhampton | and a great many people out of London, took the 
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The Stockton | field and the Glasgow Water Works; the Metro- prepared, and the financial support of the Great 


and Darlington line was opened when Mr. Fowler | politan Inner Circle Railway ; the St. J ohn’s Wood | Western Railway Company was secured. After a 


was eight years of age, 
and the Manchester and 
Liverpool line when he 
was only 13. It was 
natural, therefore, that 
on leaving Mr. Leather’s 
oftice, Mr. Fowler should 
turn to railway work. 
He entered the employ- 
ment of Mr. J. U. Ras- 
trick, where he was 
principally engaged on 
the design and superin- 
tendence of the rail- 
way from London to 
Brighton. After two 
years he returned to 
Mr. Leather, and be- 
came the _ responsible 
resident engineer for 
the Stockton and Har- 
tlepool Railway. After 
it was completed he re- 
mained two years as en- 
gineer, general manager, 
and locomotive superin- 
tendent of that and the 
Clarence Railway. On 
the termination of this 
engagement Mr. Fowler 
visited, at the invitation 
of Sir John Macneil, 
several railways in the 
neighbourhood of Glas- 
gow, and gave evidence 
before Parliamentary 
Committees respecting 
them. He was 26 years 
of age when he thus 
started an independent 
career, Several impor- 
tant railways were then 
being promoted from 
Shettield, such as the 
Sheffield and Lincoln- 
shire, the Great Grims- 
by, the New Holland, 
the East Lincolnshire, 
and others, and of these 
Mr. Fowler became the 
chief engineer, conduct- 
ing them through Par- 
liament, and carrying 
them out. It was in 
1843 this work was com- 
menced, and before it 
was completed, the Rail- 
way Mania attained its 
full proportions. How 
wild this was, a single 
incident in Mr. Fowler’s 
career will show. One 
night when asleep in his 
father’s house, a carriage 
and four drove up to the 
door, and the household 
was aroused by loud 
knocking. On descend- 
ing, Mr. Fowler found 
that a prominent direc- 
tor of railways had 
called with the purpose 
of inducing him to un- 
dertake the engineering 
of a new railway from 
Leeds to Glasgow, and 
that he had brought 
20,000/. as a preliminary 
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severe fight the Act for 
the extended railway 
was obtained, the plans 
providing fortunnels and 
stations large enough to 
accommodate the broad- 
gauge Great Western 
trains, as well as narrow- 
gauge local trains. There 
was, however, a difficulty 
in raising the capital, 
and it was not till the 
spring of 1860 that the 
contract was made and 
the works commenced. 
In 1861 powers were 
obtained for extending 
the Metropolitan Rail- 
way to Moorgate-street, 
and in 1864 for con- 
structing the eastern 
and western extensions 
to Tower - hill and 
Brompton respectively. 
In 1863 a Lords Com- 
mittee decided that it 
would be desirabie to 
complete an inner circuit 
of railway that should 
abut upon, if it did not 
actually join, nearly all 
the principal termini in 
the Metropolis, com- 
mencing with the exten- 
sion in an easterly and 
southerly direction from 
Finsbury-circus at the 
one end, and in a west- 
erly and southerly direc- 
tion from Paddington at 
the other, and connect- 
ing the extremities by 
a line on the north side 
of the Thames. This 
railway will ever remain 
a monument to the skill 
of the engineers engaged 
on its construction. Of 
these Mr. Fowler was 
responsible for the 

eater part, as shown 
y the Table on the 
next page, which gives 
the length and percent- 
ages due to each. 

The main lines of the 
Metropolitanand Metro- 
politan District Rail- 
ways being complete, 
Mr. Fowler carried out 
the railways in connec- 
tion with them, includ- 
ing the St. John’s Wood 
Railway, the Hammer- 
smith line, the West 
Brompton line, and 
others. His original 
o, brought before the 

arliamentary Commit- 
tee, included an outer 
circle as well as an inner 
circle, but unfortunately 
the former was rejected. 

Mr. Fowler was elec- 
ted President of the 
Institution of Civil En- 
gineers in 1866, and de- 
livered an _ inaugural 
address which was so 


payment on account of survey expenses. It then | Railway ; the Hammersmith Railway ; the High- | important and valuable that it has been reprinted 


only wanted a few weeks before the day for depo-| gate and Midland Railway ; the Victoria Bridge 


and distributed extensively, notably by the 


siting the plans, and Mr. Fowler declined the offer, and Pimlico Railway; the Glasgow Union and|Government of India to the engineers in its 


leaving the promoter to go away disappointed. | City Railway ; St. Enoch’s Station; the Millwall | employment. 


It dealt with the subject of the 


_Mr. Fowler was in the thick of these stirring | Docks ; the Channel Ferry ; and many others. education of an engineer at a time when the 
times, and took part in many a we 
before Parliamentary Committees 
works about which he was consulte 
€ carried out at that and later times, 





ll-fought battle | Mr. Fowler’s reputation with the general public t 

Among the | of this generation rests, to a great degree, on his|has since, and showed that the author was no 
d, or which | construction of the Metropolitan Railways. These 
may be men- ' were so far out of the common that every Londoner, 








matter had not received so much attention as it 


blind admirer of the rule-of-thumb days during 
which he started his own career. We have not 
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space even for a brief abstract of the whole address, 
but we may spare a few lines to show the fine ideal 
Mr. Fowler had of the scope of engineering. He 
supposed a boy to start at 14 years of age after 
a good liberal education. The next four years he 
devoted to mathematics, natural philosophy, sur- 
veying, drawing, chemistry, mineralogy, geology, 
strength of materials, mechanical motions, and the 
principles of hydraulics. To these were to be 
added French and German, even at the expense 
of classics and pure mathematics. Then followed 
four or five years in an office or a workshop, 
supplemented by continued study in the above 
subjects. When we remember that this was 
nearly 33 years ago, we see that appreciation 
of technical education is by no means a modern 
feeling, and that some whom an irreverent genera- 
tion is apt to term ‘ fossils,” had quite as clear a 
perception of its value as the latest professor-bred 
youth. 
Length of the Inner Circle Railway. 


Length Per- 
Executed. centage. 
Miles Ch. 
Mr. John Fowler, engineer... 11 20 86 
Mr. Edward Wilson ... an Oe ae 24 
Mr. Francis Brady _... son Oe 2: 
Mr. Joseph Tomlinson, Jun.... 0 35 3 
Messrs. Hawkshaw and Barry 0 58 53 
13 8 


In 1870 Mr. Fowler was one of a Commission 
sent to Norway to investigate the subject of light 
railways, with a view to their adoption in India. 
The majority decided in favour of a 2 ft. 9 in. 
gauge, while Mr. Fowler presented a minority re- 
port, recommending 3 ft. 6 in. Ultimately the 
Government adopted the metre gauge, thus leaning 
to the views of Mr. Fowler rather than of his 
colleagues. In 1868 the subject of our memoir 
went to Egypt for his health, and there was then 
commenced a professional connection with that 
country which lasted for eight years ; as long, in 
fact, as Ismail Pacha sat on the throne. That ruler 
had force of character without judgment, and loved 
big schemes, unmindful of the fact that the basis 
of prosperity lies not in science but in good govern- 
ment. He employed Mr. Fowler to design irriga- 
tion plans on an enormous scale, to project a water- 
way across the Isthmus in competition with the 
Suez Canal, and to survey a railway to Khartoum. 
Had this latter been completed it would have 
greatly modified Egyptian history. Many of 
Mr. Fowler’s smaller plans were successfully 
carried out, but the larger ones were mostly 
stopped by the break-down of Egyptian credit, 
and the subsequent military revolt. When the 
British took control of the country, Mr. Fowler put 
his great knowledge of its characteristics at the 
disposal of the Government, and this service we 
acknowledged by his being made a Knight Com- 
mander of St. Michael and St. George, in 1885. 
The next great work in Mr. Fowler’s career was the 
Forth Bridge. When the Tay Bridge was destroyed, 
preparations were being made, and were actually 
commenced, for bridging the Forth. Sir Thomas 
Bouch had designed a suspension bridge for the 
purpose, and an Act of Parliament had been ob- 
tained authorising itsconstruction. The failure at 
the Tay at once threw doubts upon the safety of 
this most ambitious project, and the works were 
stopped. Subsequent investigations showed that 
the proposed bridge could not have been a satisfac- 
tory one. On February 18, 1881, the four great rail- 
way companies concerned, the Great Northern, the 
North British, the Midland, and the North-Eastern, 
wrote to their consulting engineers—Mr. T. Harri- 
son, Mr. W. H. Barlow, and Mr. Fowler, asso- 
ciated with Mr. (now Sir) Benjamin Baker—pro- 
younding two questions for their joint opinions. 
"hey were asked to consider the feasibility of 
building a bridge for railway purposes across the 
Forth, and, assuming the feasibility to be proved, 
what description of bridge would be most desir- 
able to adopt. The matter involved so large an 
expenditure, and contained so many novel issues, 
that it needed to be approached with the greatest 
possible care. Calculations of the weight and cost of 
different types of bridge were made and discussed 
by the four engineers, with the general result that 
the cantilever type was chosen. A report was made 
te the railways on May 4, 1881, embodying the result 
of the deliberations, and pointing out that the 
cantilever principle offered a better and cheaper 
solution of the problem than any other. he 
report did not enter into the details of eonstruection ; 








indeed, it could not be said to give even the broad 
features, other than those which are involved in the 
use of the cantilever. These still remained to be 
elaborated in council, and it was only by united 
discussion that the original plan developed into the 
final design. After most elaborate investigations 
and calculations, the structure gradually, by a pro- 
cess of evolution or development, assumed its 
present form. The design being settled and the 
execution decided upon by the associated railway 
companies, the carrying out of the work was 
entrusted to Mr. Fowler, in conjunction with his 
partner, Mr. Benjamin Baker. The Parliamentary 
contest was very fierce, as there were powerful 
interests opposed to the erection of the bridge, but 
its authors were victorious and the Bill was passed. 

We do not propose to trace the building of the 
Forth Bridge. The matter is so recent that it is 
common knowledge, and those who wish to follow 
it closely will find a full account in our issue of 
February 28, 1890. In this they will also find a 
detailed history of the career of Sir John Fowler 
up to that date, written from material supp'ied by 
himself, and corrected by his hand. It is sufficient 
to say that the bridge was opened by the Prince of 
Wales on March 4, 1890, when the Queen was 
graciously pleased to confer a baronetcy on Sir 
John Fowler, and to make Mr. Baker a Knight 
Commander of St. Michael and St. George. 

At 73 years of age, Sir John could fairly claim 
the right to slacken his exertions, and to enjoy some 
degree of rest. The Forth Bridge was the last 
great work in which he took strenuous part. He 
never actually retired from the exercise of his pro- 
fession, and until illness laid him aside he was 
consulted on numberless projects. A simple re- 
cital of all the great schemes with which he was 
connected would fill a column, while his life, if it 
should be written in extenso, would touch upon all 
the engineering achievements since 1843. We have 
only referred to a few disjointed episodes, rather 
to give a clue to the character of the man than 
to trace the steps of his professional career. 
He was so broad in his knowledge, so many- 
sided in his attainments, that he stands out in 
bold relief among the many remarkable men 
who were the product of the age which gave him 
birth. We live in different times, and it is not 
likely engineers will ever again have the remark- 
able opportunities that fell to the lot of the past 
generation. Specialisation, with all its advantages 
from the clients’ point of view, does not foster 
that all-round ability and catholic comprehensive- 
ness which distinguished the engineers of the early 
Victorian period. We must be content to keep 
near to one track, but we need not on that account 
miss the lesson to be learned from such lives. 

Sir John Fowler was an ardent sportsman, and 
was fond of deer-stalking in his extensive Scotch 
forests. He was also fond of yachting. His Scotch 
seat was Braemore, in Ross-shire, for which county, 
as also for Inverness, he was J.P. and D.L. In 
1850 Sir John Fowler married Elizabeth, daughter 
of Mr. James Broadbent, of Manchester, and he 
is succeeeded in the baronetcy by his son, Mr. 
John Arthur Fowler, born in 1854, who was edu- 
cated at Trinity College, Cambridge, married in 
1878 Alice, daughter of Sir E. C. Bayley, and is 
J.P. and D.L. for Ross-shire. 








THE STANLEY CYCLE SHOW. 

THE two big cycle shows which are now an annual 
event—with plenty of room for both—are being 
held concurrently this year from November 18 to 
26 inclusive. The Stanley Show is at the Agri- 
cultural Hall, and the National at the Crystal 
Palace. If the former has an advantage of greater 
accessibility to the majority of Londoners, the 
latter possesses the merit of affording more room 
for the exhibits, and the surroundings are un- 
doubtedly pleasanter, for the crowd which annoys 
and jostles at Islington only serves to give much- 
needed animation to the vast interior at Sydenham. 
There is apparently nothing very striking in the 
way of new departures to be chronicled in connec- 
tion with this year’s displays, the chief circum- 
stances that have impressed us being that prices 
are going down and gears are going up in about 
equal ratio. The former was inevitable as soon 
as the boom in cycles wore itself out, as it 
appears to have done, to judge by the financial 
aspect of the industry, and new firms of makers 
entered into competition. One well-known firm, 
for instance, occupies about half a sheet of the 








Times in telling the public how the bicycles they 
sold last year at 281. apiece, they are now willing 
to part with for 15/. 10s. Other well-known firms 
are following on the same lines. Now it is evident 
that the former price must have been exorbitant, 
or the latter is below cost, for there has been no 
change in the expenses attending production that 
warrants a drop such as this. Engineers, at any 
rate, will not hesitate which alternative to select, 
and financiers will be able to make a pretty shrewd 
guess. So far as the cost of production is con- 
cerned—that is, labour and materials—the bicycle 
is an extremely cheap thing to make. In all works 
of moderate capacity the parts are turned out by 
the gross by automatic machinery, and erection 
is a very simple matter. There is so little 
material used that its cost is a mere trifle. It 
is no secret that what-has kept the price of 
cycles so high has been the shameless overloading 
of capital of some of the big companies, and the 
enormous agents’ charges. In regard to the latter, 
we are informed that it was not unusual for the 
makers to allow agents a discount of 50 per cent., 
anda further 10 per cent. for cash, off list prices. 
Of course, list prices have been largely nominal and 
any private buyer witha talent for bargaining could 
generally get a pretty heavy discount from the 
majority of the manufacturing firms. What should 
be the exact selling price of a good bicycle we 
will not pretend to say; but we do not despair 
of seeing a well-equipped establishment selling 
first-class machines at a price considerably below 
the present reduced figure, and, at the same 
time, paying a handsome dividend on a reasonable 
capital investment. It may further be stated that 
the firms which are the most tenacious in adhering 
to the old excessive prices are not always those which 
produce the best-designed machines. 

Competition will, of course, tell its inevitable 
tale in the long run. The demand for bicycles will 
not decrease, on the contrary it will increase ; for 
the bicycle combines utility and recreation in a 
manner that no other invention has ever done. As 
new firms on healthy financial basis come into the 
market prices will go down; and, naturally, as 
prices go down, demand will go up, until, as was 
recently said, a bicycle may become almost as much 
a matter of course as a pair of boots in a civilised 
person’s equipment. Increased numbers of riders 
will give strength to put pressure on local authori- 
ties, so that tracks set apart for cyclists may 
possibly become as common on the chief roads 
of the country as footpaths are now. Ona good 
asphalt track, and under ordinary conditions, a 
100 miles a day would be within the compass of 
persons of both sexes possessing very ordinary 
physique ; taking into consideration the more con- 
stant use of the bicycle that will follow if cheaper 
machines and improved road facilities are intro- 
duced. In regard to the latter, we do not forget 
Sir J. Wolfe-Barry’s proposal of special cycle 
paths in the streets of big towns and cities. Next 
to cost, mud is the chief bar to the extension of 
cycle riding at present. 

To turn to the mechanical features of the Show, 
there is, as we have said, very little that is new to 
chronicle. High gears are fashionable, which indi- 
cates that riders are getting stronger. A ratio of 
chain wheels which gave a forward motion of 198 in. 
to 207 in. for each revolution of the crank (i.¢., 
63 in. and 66 in. gears), was thought sufficient a 
year or so ago, but now gears up to 80 in. are not 
uncommon, whilst several aspiring cyclists traverse 
the country with a gear of 100 in. and over. The 
length of crank naturally affects the question of 
sprocket-wheel ratio, and Mr. Crompton’s com- 
munications in our columns appear to have had 
some influence in this direction. The big driving 
wheels one sees now do not always, however, mean 
a proportionately higher gear, and the wholesome 
tendency to give a larger diameter to the sprocket 
wheels is also apparent in many directions. This, 
of course, means a slight increase of weight, but it 
is profitably incurred. : 

The bevel gear or ‘‘chainless” bicycle, which 
was so prominent a feature last year, does not 
appear to have made the headway amongst manu- 
facturers that the high claims made for it last year 
might have led one to anticipate. There may be 
causes for this other than those of strictly mecha- 
nical origin. Novelties are the bane of the cycle- 
maker with an established connection. Just as he 
gets his machine tools, milling cutters, Jigs, and 
other appliances right, some meddlesome inventor 
comes along and upsets everything. Thus, as ™ 
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other trades, the cyclemaker often experiences dif- 
ficulty in discovering merit in new inventions, and 
in the case of bevel gear there are very radical 
changes to be made and costly machinery to buy ; 
whilst there is, furthermore, a great deal that is 
not quite plain to the average cyclemaker to find 
out. The chief objection to bevel gear advanced 
by advocates of chains is that no matter how accu- 
rately teeth may be cut, any disturbance of the 
proper relative positions of the four bevel wheels 
will destroy the proper rolling motion and intro- 
duce friction between the teeth. It would be well, 
however, to remember that, in chain gear, if 
the driving and driven sprockets are not in 
the same plane, then friction between the sides 
of the links and the teeth of the wheels may be 
considerable. Moreover, chains soon get longer 
with wear, and as the chain gets out of pitch it 
falls off immensely in efficiency, and has a dan- 
gerous habit of riding upon the teeth. The chain, 
however, is not a costly thing to renew and has 
been so excellent a friend to cyclists for many 
years past, that reasonable confidence may yet be 
placed in it. The roller chain is much preferred 
to the old solid block chain as reducing friction and 
distributing wear. 

There seems to be a lull, too, in tyre inventions, 
at least we see nothing of so original a nature as 
the Fleuss tyre which was so prominent a feature 
ata recent show. The single-tube tyre appears to 
be gaining adherents, and undoubtedly it has a 
good many points in its favour when it is properly 
made ; but that is an absolutely necessary condi- 
tion. The early pneumatic tyres were constructed 
of plies of canvas stuck together with india-rubber 
and naphtha solution. The rubbing of the layers of 
canvas on each other, in the course of work, caused 
them to come apart, and, therefore, air escaping 
through a hole in one layer might travel between 
the two plies for a considerable distance before 
escaping. As a consequence it was often very 
difficult to locate a puncture, and, furthermore, 
the tyre soon wore out. The detachable outer 
cover and separate inner air tube were the answer 
to this, but improvements in the manufacture of 
single tyres have overcome the old difficulties. 
The textile substances are now specially woven and 
are of a much superior description, but the chief 
improvement in the single tyre consists in building 
up the plies of fabric and rubber, and then vul- 
canising the whole together into one coherent mass. 
As is well known, the single tyre is the favourite 
in America, the advantages claimed for it being 
cheapness, lightness, and ease of repair on the road, 
the difficult and dirty operation of stripping off 
the outer cover not being necessary. The first claim 
is the most substantial and undoubted. The Single 
Tube Tyre Company, of 7, Snow-hill, London, 
exhibit the well known American Hartford tyres at 
the Show. 

A certain amount of attention is now being paid 
to designs for folding bicycles in order to make 
them more portable and more easily stowed away. 
The Humber Company attain this end by means 
of their mechanical joint which enables the various 
members of the frame to be separated and put 
together again. Other makers have also detachable 
joints. The Folding Bicycle Company, of 81, 
Queen Victoria-street, provide two bolts in the 
frame, one in the top bar, which is doubled for a 
part of its length, and the other in the lower part 
of the frame, near the bottom bracket. When the 
bolts are shot back the frame can be doubled on 
itself, pivoting in the centre, so that the two wheels 
lie alongside each other. The handle bar is secured 
m its normal position with a screw. By slacking 
back this the bar can be twisted so as to lie in the 
Same vertical plane as the frame and wheels, and 
thus reduce the width of space needed for storage. 
Another device for facilitating transport is ‘‘ The 
Tripartite” fitting, shown by Messrs. Bryan’s, of 
130, Strand. In this case the front wheel, with 
the forks attached, is taken bodily from the rest of 
the machine. To effect this there is what is de- 
scribed as a ‘‘detaching sleeve,” which is a steel 
tube attached to the crown of the front forks, and 
which goes up inside the ordinary tube of the head. 
The handle-bar stem is clamped to the top of the 
detaching sleeve after the latter has been put in 
place, and the sleeve is fitted with cups at each end, 
80 as to form races for the ball head. Provision is 
made to hold the balls in place when the tube is 
withdrawn. 

Naturally, detachment means more or less com- 
lication, and it will be a question for each indi- 


vidual cyclist to settle, according to his environ- 
ment, whether the game is worth the candle. Un- 
doubtedly, for those living in towns, and who have 
not a separate cycle house—keeping their machines 
in passages and entries, as many do—compact 
stowage is a virtue, and this applies more especially 
to width. The end seems to be very well obtained 
by the arrangement of the Alstrom Cycle Company, 
of 91, Great Eastern-street, E.C., who show a 
bicycle in which the two horns of the handle-bar 
are made to fold down on each side of the head. 
At the top of the latter there is attached a short 
horizontal bar slotted at the ends, and into these 
slots flats on the inner ends of the two arms of the 
bar engage. A horizontal pin running through the 
hole forms a hinged joint. When the handle is in 
the riding position, it is secured by screwing down 
a nut on to the ends of the two arms, thus clamping 
them, so that the handle-bar remains firmly ex- 
tended. The pedals are also made to turn inwards 
by being mounted on a sleeve on the crank. The 
sleeve is fixed by means of a lock-nut, the slacking 
back of which enables the sleeve to be revolved on 
the crank arm, which is made of round section for 
the purpose. The same firm supplies a hall cabinet, 
having the appearance of a sideboard, in which 
there is provision for storing, not only the folded 
cycle, but bats, rackets, golf clubs, hockey sticks, 
and, in fact, quite an athletic outfit. 

What appears a new principle is involved in a 
wheel shown by the Watson Cycle Syndicate, of 
16, Holborn Viaduct. The fact that the driven 
sprocket in a bicycle is necessarily at the side of the 
driven road wheel is a well-recognised mechanical 
defect, although whether it is not more a theoretical 
than a practical disadvantage may be a matter of 
opinion ; at any rate, some makers have used two 
chains and double-sprocket wheels, one on each 
side of the road wheel, in order to get over the 
defect. Of course, the pull on one side tends to 
twist the wheel round and bend the frame with 
each impulse from the rider’s foot. With an ordi- 
nary wheel there must be a fair length of hub, so as to 
give lateral spread to the spokes ; and this, of course, 
pushes the sprocket out from the longitudinal centre. 
To get over this the Watson wheel is made with a 
large dished plate or disc of metal in the centre. 
This disc surrounds the hub, being attached firmly 
to the latter on the chain side, the concave surface 
being outwards, thus forming a depression in which 
the driven sprocket lies ; in fact, the latter is made 
in one with the disc. The periphery of the disc 
is pierced with holes which take the ends of the 
spokes on that side, the spokes thus being 
shortened almost one-half of their length, and 
can naturally be reduced in ‘‘spread” by a pro- 
portionate amount ; advantage, however, is taken 
to increase the angle of spread in these ma- 
chines. The device is ingenious, and, has 
the great advantage—rare with new inven- 
tions in cycles—of adding nothing to the 
complexity of the machine, though it increases the 
weight to a trifling extent. This, however, is a 
trifling consideration if the inventors’ claim of 
greater security against ‘‘side slip” can be sub- 
stantiated, as the principle involved would lead 
one tosuppose it would be. Of course, driving the 
driven sprockets must be in the same longitudinal 
plane, so that in bringing the driven sprocket 
nearer the longitudinal centre of the machine the 
‘¢ tread,” i.e., the space between the cranks can be 
also reduced. The vertical forces brought into 
play by the downward thrust of the rider’s leg tend 
to ‘side slip,” because the line of stress is outside 
the longitudinal line of centre of support, and it 
is evident that the narrower the tread the less ten- 
dency to side slip. Also, the pull of the chain being 
nearer the centre of the hub there is less tendency 
to wring the wheel, and this, it is said, is also a 
fruitful cause of side slip, a defect, which we are 
assured, brings about a greater number of accidents 
to bicyclists than any other cause. It is said that 
the merits of this invention are most plainly shown 
in climbing steep hills, a fact that can easily be 
credited, for the work per stroke is then greater 
than at other times. 

There are one or two good exhibits of American 
cycles—foreign machines being, we believe, ex- 
cluded from the National Show—and of these the 
stands of the Pope Manufacturing Company and 
the Crescent Bicycle Company are the first to 
attract attention in entering the Hall. The former 
show some of their beautifully constructed Columbia 
cycles, a form of machine with which our readers are 





well acquainted. But perhaps the most start- 


ling feature of this stand is the abnormally low 
prices at which some of the machines are offered. 
Although these have nothing like the finish and 
appearance of the ‘‘ Columbia,” and are confessedly 
third-grade cycles, the reputation of the Pope 
Company stands too high for them to be likely to 
endanger it by offering dangerous work at any 
price whatever; but naturally riders must not 
expect lightness and durability at exceedingly low 
figures of cost. The Western Wheel Works, 
Chicago, who make the Crescent, show some 
pretty machines which have a few improvements 
in detail, notably a method of adjusting the 
bearing in the bottom bracket. They also show 
a bevel gear machine. Mr. George Thornhill, 
of Manchester, has a new form of bottom bracket 
which is carried clear of the frame, and can thus 
be renewed. The Robin Hood Cycle Company, 
of Nottingham, show a chainless bicycle, in which 
an internal toothed wheel drives a pinion which is 
mounted on a short cross-shaft that has a disc 
crank at each end. Motion is conveyed to two 
other disc cranks at each end of the axle by means 
of coupling-rods. 

The Rudge-Whitworth Company, of Coventry, 
have a large collection of cycles, the most con- 
spicuous of them being a ‘‘ tandem companion ” 
bicycle. This is designed on the principle of their 
“companion” bicycle in which two riders sit side-by- 
side overhanging the two wheels, ‘‘pannier fashion.’ 
In the tandem companion four riders are carried 
on the two wheels, the two pairs being side 
by-side. Unless one had seen a ‘‘ companion” in 
use it would be difficult to believe that it could be 
ridden by any persons less skilled than trained 
acrobats. The management, however, is easy not 
only with both riders on board but when it is ridden 
single-handed. The tandem companion should 
appeal strongly to a small family of sociable dis- 
position. It would certainly better lend itself to 
conversation than an ordinary ‘‘quad,” and, more- 
over, has not the great disadvantage of inordinately 
long wheelbase and great length between the points 
of support. We understand it can be ridden by 
one, two, three, or four persons. The more ordi- 
nary bicycles shown on this stand are aslo well 
worth attention. 

We have not space to describe many different 
forms of frame which are exhibited at the Agricul- 
tural Hall. Designers appear to recognise the 
virtue of a naturally stable form, efforts being made 
to arrange all members in triangular shapes. 
Taking advantage of this principle, Professor Lilly 
has designed what is undoubtedly a strong lady’s 
open frame with the bottom bracket well supported. 
This is shown by Mr. W. R. McTaggart, of Dublin. 

We have not space to deal with many other fea- 
tures of the Stanley Show that would otherwise 
demand notice, and out of the 300 to 400 ex- 
hibits there are doubtless several of merit which 
did not attract our attention. There were a few 
motor cars and self-propelled carriages, but these 
are not vehicles that appear to advantage in a show 
such as this, as their machinery is mostly inside 
out of sight. For the purposes of description it is 
better to reserve such matters for separate notices, 
when the merits demand them, and not mix them 
in with an article on bicycles. In the galleries 
there were the usual exhibits of tyres, lamps, 
saddles, &c.; and the stands also of the 
cycle components makers, together with others 
who appeal to ‘‘the trade.” Price’s Patent 
Candle Company have a large display of various 
burning oils and lubricants, which is well worthy 
of special notice. This firm has devoted much 
time to experiments on the preparation of oils 
suitable for the requirements of cyclists ; and they 
have come to the conclusion that to insure the 
best results in each case, the oil used for burning 
must be distinct in composition from that used for 
lubricating. It is only in this way that a lamp oil 
can be obtained which will go on burning for a 
number of hours without causing charring of the 
wick, a desideratum which Messrs. Price have 
attained very successfully. We lay stress on this 
as we were unfortunate enough to make a mistake 
in this respect in a former notice of this firm’s 
exhibit. Messrs. Price also show a variety of 
lubricating oils for ——— sewing machines, 
&c.,and samples of Rangoon jelly for preventing 
the rusting of bright work of all kinds. 

In a separate article we refer to some of the 
machine-tool exhibits in the Hall, and we propose 
giving some account of the National Show at the 





Crystal Palace next week, 
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MESSRS. SCHNEIDER AND CO,’S 
WORKS AT CREUSOT.—No. XLI. 


Sure aND BripGe-Buripinc DEPARTMENT, 
CHALON-SUR-SAONE—(concluded). 

Shipbuilding.—As we have seen in the history of 
the Chalon department, Messrs. Schneider and Co. 
have built in this department, since the very begin- 
ning, numerous transport boats and tugs for river 
service. They continued developing year after year 
this branch of industry, and at the present time 
they undertake all kinds of marine work. They 
have constructed in their Chalon yard above 600 
craft of all types and dimensions, comprising : 

1. For river and sea service: Steam tugs, tow- 
boats, transport boats, passenger steamers, yachts, 
barges, petroleum boats, and tanks. 

2. For the Department of Public Works : Dred- 
gers, tugs, barges, slush-boats, lighters of all kinds, 
and floating shears. 

3. For harbour service: Floating dock gates, 
floating docks, water-boats, fire-engine barges, and 
floating derricks of powers ranging from 5 to 60 
tons. 

For the French Navy: Steam launches, steam 
pinnaces, barges, and floating bridges built in sec- 
tions, boats for bridge building, service boats, gun- 
boats, vedette boats, and torpedo-boats of all speeds 
and dimensions. 

Tugboats for Service on the Rhéne.—Among the 
most recent constructions which deserve notice, 
we may mention the tugboats for service on the 
Rhone. These steam up the rapids against currents 
of 9 to 12 kilometres (4 to 6$ knots) speed, with 
convoys carrying 600 tons of goods. 

The solving of the problem of the Rhdne navi- 
gation is all the more worthy of attention, as for 


above 50 years numerous modes of traction, as | 


varied as they were ingenious, were tried one after 
the other, without avail. None of the numerous 
experiments made ever gave any satisfaction. 

Notwitlistanding the transformations which the 
Rhéne has undergone, and which have resulted in 
obtaining a draught of water of 2 metres (6 ft. 6 in.) 
during 280 days of the year, and a draught of 1.600 
metres (5 ft. 3 in.) during 60 more days, it re- 
mains a very rapid river, with steep inclines, and 
consequent strong currents which complicate navi- 
gation in a marked degree. The boats are carried 
down the river with a great speed, while in going 
up stream they have to work against the same 
force of current. 

Until 1896, the Compagnie Générale de Navi- 
gation, which holds the monopoly of the service 
on the Rhéne, used paddle cargo steamers, 110 
to 160 metres (360 ft. to 524 ft.) in length, and 
120 to 150-ton light - draught lighters. The 
paddle steamers insured the service down and 
up stream, while the lighters ran down stream 
loaded and were brought up stream by the “ grap- 
pin” (grapnel boat). This was a kind of tugboat 
of about 500 horse-power, fitted in its centre with 
a large toothed wheel which, by ploughing in the 
bed of the river, enabled the boats to cross the 
difficult places, notwithstanding the force of the 
current. 

In’ 1894 the company entertained the bold 
idea of transforming this material, and of re- 
lacing it by a single system of towing large 
lighters from St. Louis to Lyons. The pro- 
gramme consisted in going up the Rhone from St. 
Louis to Pont St. Esprit, and from Tournon to 
Lyons, with the help of tugboats hauling convoys 
of two barges loaded with 600 tons of goods ; and 
in establishing between Pont St. Esprit and Tour- 
non, where the current is especially strong, a series 
of extra tugboats, forming a relay, and which 
would help the convoys to cross the rapids. 

The designing and building of the tugboats 
and of a great number of the lighters, were 
entrusted to Messrs. Schneider and Co. The 
problem was all the more complicated, as it was 
necessary to obtain a high speed on a draught 
limited to 1 metre Os in.), and the hulls were not 
to exceed 60 metres (197 ft.) in length, to insure 
easy evolution. The displacement was therefore 
limited to 300 tons, in which figure were included 
20 tons of coal and 17 tons of gear, thus leaving 
only 263 tons for the hull, engines, and boilers. 
On account of the light draught and the impos- 
sibility of using screw propellers, worked by high- 
speed engines, it was absolutely necessary to have 
recourse to paddle-wheels, which meant employing 
the heaviest types of engines fora very light draught 
boat. 


Owing, however, to the arrangements adopted, 
all these difficulties were overcome, and the views, 
Figs. 363 to 365, page 693, we publish of this new 
type of towboat show that Messrs. Schneider and 
Co. have succeeded in keeping the weight low, 
while giving to the paddles a large useful area in 
relation to the immersed surface of the midship sec- 
tion of the towboat, and of the lighters forming its 
convoy, notwithstanding the small depth of the hull. 

The principal dimensions of these towboats are 
the following : 


Extreme length 


ois ae 60 m. (197 ft.) 
Main breadth to outside 


planking _... oul oe 8 m. (26 ft. 3in.) 
Maximum breadth to out- 
side paddle-boxes... 15.800 m. (51 ft. 10 in.) 


Mean depth amidships to 


outside planking ... 2.820 m. (9 ft. 3 in.) 


Draught in working trim ... 1 m. (398 in.) 
Displacement with gear and 

coal on board : ~ 300 tons 
Indicated horse-power__... 1000 
Number of revolutions of 

paddles per minute son 35 


The hull is entirely built of steel plates and 
angles, and is divided into nine compartments by 
eight watertight bulkheads. The first compartment 
is 6.770 metres (22 ft. 2,% in.) in length, and con- 
tains the chain lockers and w.c. The second, 5.400 
metres (17 ft. 83 in.) in length, contains the galley 





for the crew and two cabins with bunks and lockers 
|for the master and the skipper. The third, equal 
'in length to the second, is fitted with benches 
/and tables, and serves as dining-room for the crew 
|of 10 men. The fourth, 10.100 metres (33 ft. 12 in.) 
|in length, is the stokehold, and contains two 
|Niclausse multitubular boilers, two feed pumps, 
, and the coal bunkers of a capacity of 30 cubic metres 
(1060 cubic feet). The stokehold is in communica- 
tion with the engine-room through two watertight 
doors, which enable it to be completely isolated. 
The fifth, 11.450 metres (37 ft. 6? in.) in length, is 
the engine-room, which contains, besides the main 
engines, a condenser, a circulating pump, and a 
filter. The sixth, aft of the engine-room, is 6 
metres (19 ft. 8} in.) in length, and is divided into 
three berths for the engineer, the carpenter, and 
stokers. The seventh, of saine length as the sixth, 
is provided with bunks and lockers for the crew. 
The eighth, 4.800 metres (15 ft. 9 in.) in length, 
serves as a store-room and magazine for the 
gear and accessories. The ninth, 4.100 metres 
(138 ft. 55 in.), remains empty. 

Each one of these compartments is provided with 
a companion ladder, and they can be emptied by 
12 hand-pumps, which work from the deck, two 
ejectors with suction to the hold, and by the cir- 
culating pump, which can discharge 100 cubic 
metres (3032 cubic feet) per hour. 

Besides the usual gear and accessories required 
by law, each towboat is provided with a windlass 
for 22 millimetres (}? in.) chain ; two 300-kilo- 
gramme (6 cwt.) anchors, with 100 metres (328 ft.) 
of chain ; and with a steam steering apparatus fitted 
on the bridge, which can cause the rudder to turn 
90 deg. in 15 seconds. 

The boilers have movable tubes, free to expand ; 
they are so arranged that they can be removed and 
replaced from the front of the boilers. 

The principal dimensions of the boilers are the 
following : 


Grate area. ... _ 9.80 sq. m. ( 105.50 sq. ft.) 

Heating surface --' 2,920 ae | ea | 

Registered pressure... 15 kilogs. (213.346 lb. per 
square inch) 


The engines are of the inclined type, direct-work- 
ing, with three cylinders and triple-expansion ; 
their principal dimensions are the following : 


Diameter of pistons 530 metres 830 metres 1350 metres 
(20g in.) (328in.) (534 in.) 
Stroke .. 1.600 metres (63 in.) 


Number of revolutions 


The condenser is tubular, surface-condensing ; it 
is so arranged, however, that it can work by injec- 
tion when the engines run at a reduced speed. 

The air pump is worked from the main engine by 
means of eccentric and lever gearing ; it is vertical 
and single-acting. 

The circulation of cold water in the condenser is 
obtained by means of a centrifugal pump worked by 
a separate engine ; this pump can discharge 100 
cubic metres (3532 cubic gc et hour. 

The paddle-wheels are fitted with hinged floats, 
they are 4.800 metres (15 ft. 9 in.) in diameter ; they 
are so arranged that the connecting pieces of the 





hinges act under an effort of traction. The work- 
ing parts of the hinges are on the inside surface ; 
the floats are made of steel plates 12 millimetres 
(zs in.) thick, and are curved in a special manner, 

The results that were expected of this type of 
towboat were fully realised during the trials and in 
service. The coal consumption per horse-power 
per hour did not exceed 650 grammes (1.434 Ib.); 
and these boats were not only powerful enough to 
insure the service between St. Louis and Pont 
St. Esprit, and between Tournon and Lyons, but 
they often manage alone the complete service be- 
tween St. Louis and Lyons, as the extra tugboats 
which ply between Pont St. Esprit and Tournon do 
not work satisfactorily. 

Four of these boats are in service since 1896, 
namely, Le Pilat, Le Ventoux, Le Pelvoux, and 
Le Canigou; and two others, Le Taillefer, and Le 
Galibier, are in course of completion in the Chalon 
yard. 

Torpedo-Boats.—Messrs. Schneider and Co. have 
built at their Chalon yard more than 50 torpedo- 
boats of all dimensions, and on the most improved 
types for the French and foreign navies. They 
have delivered lately to the French Navy a new 
type of torpedo-boat 18.200 metres (59 ft. 84 in.) 
in length, which has excited a keen interest. 

When spar-torpedoes were first adopted, the 
torpedo-boats were 18 metres (59 ft.) in length, and 
were arranged to carry one torpedo (see Figs. 366 
to 368); the speed of these torpedo-boats ranged 
between 14 and 15 knots. Shortly afterwards 
their speed was increased to 15 and 16 knots, and 
the spar-torpedo was replaced by a Whitehead 
torpedo. 

These small torpedo-boats, classed in the fleet 
under the name of vedette torpedo-boats, were 
shipped on the large war vessels and were to be used 
for coast attack or for attacking ships in open sea. 

This class of torpedo-boats has been, so to speak, 
abandoned, and has been replaced by another 
type, the dimensions and speed of which have been 
successively increased. The length has been 
changed from 26 metres (85 ft.)to 33 metres (108 ft.); 
then to 35 metres (114 ft. 10 in.) and 36 metres 
(118 ft.), 41 metres (134 ft. 6 in.) and 45 metres 
(147 ft. 8in.) These are the sea-going torpedo- 
boats of second and first-class. 

The vedette torpedo-boats could with difticulty 
keep the sea, as they were too buoyant ; they would 
only have been used in time of war, as in peace 
time they were two cumbersome to be borne on 
decks of large men-of-war. 

Hoisting Torpedo - Boats.—The new hoisting 
torpedo-boats are, like the torpedo vedette-boats 
above mentioned, 18.200 metres (59 ft. 84 in.) in 
length ; like them also, they are intended to form 
part of the armament of large men-of-war. Far 
from constituting a step backwards, their use corre- 
sponds to a real progress : 

1. Because they are not unsteady as the toipedo 
vedette-boats ; their radius of action is 100 miles; 
and, owing to a judicious shape given to the hull, 
they can keep the sea as well as the large torpedo- 
boats. 

2. Because, instead of being fitted for use in time 
of war only, they can render the same services as a 
launch in time of peace, and, therefore, be used 
daily ; experiments have shown that they can steam 
174 knots even in a rough sea. 

These torpedo-boats are entirely built of gal- 
vanised plates and angles, and are of the following 
dimensions : 

nm perpendi- 
e “weet 8} in.) 
3 m. (9 ft. 10 in.) 


1.280 m. (4 ft. 24 in) 
1n. 


Extreme width amidships... 

Depth of hold to bottom . 
me bottom amidships .700 m. (2 ft. 3 

Displacement loaded bac 143 tons 

They are fitted with a fixed torpedo-launching 
tube .355 metres (14 in.) in diameter for torpedoes 
5 metres (16ft. 4}? in.) in length, which weigh 
320 kilogrammes (705 Ib.). The tube covers a room 
provided with lockers and chests, and which serves 
as crew space ; aft of this room are the stokehold 
and the engine-room, the officer’s station and that 
of the steersman, surmounted by a wheel-house, in 
which all the manceuvres are centralised. The 
last compartment is an after-peak which serves as 
store-room. : 

The engines are vertical, direct-acting, two- 
cylinder compound, of 250 horse-power. The 
boiler is on the Du Temple system, of 14 kilo- 
grammes (199.122 lb. per square inch) registered 





pressure, arranged to work under forced draught. 
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18-Metre Torpepo-Boart. 


Fig.363 











oe De 














AA Aun 


SET 












































‘ 
fe 2722 tile = = = en ee oa a = BIBS 
« << oie me a em 











A special arrangement enables the heating of the 
water in the boiler, with the steam generated in 
the man-of-war which carries the torpedo-boat. 

The rudder is balanced, and it enables the boat 
to turn on a circle of 40 metres (131 ft.) in radius 
in 45 seconds. Four powerful rings, carefully 
fitted, serve for lifting the torpedo-boat in and 
out. 

Two of these small torpedo-boats, styled ‘‘A” 
and ‘‘B,” are already in service, and have been 
most favourably reported upon by the French 
Admiralty. Six others, designated by the letters 
“D” to “I,” are now in course of construction to 
complete the armament of the torpedo-boat cruiser 
La Foudre. 

Floating Docks.—Messrs. Schneider and Co. 
make a speciality of floating docks, and for their 
maintenance and repairs. Among these, we may 
mention a double-berthed floating dock built for 
the French Navy in 1888, and a dock they deli- 
vered in 1894 to the Argentine Government ; the 
principal dimensions of the latter are the follow- 
ing : 

Total length ... 


... 36.800 m. (120 ft. 8} in. 
Outside width oa nie) 


| 12.540 m. (44 ft. 5 in.) 


Width remaining free be- 
tween the two lateral 
eee ie 


. 11,360 m. (37 ft, 3 in.) 
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TUGBOAT FOR THE RHONE. 


Height from bottom of keel 
to sillof dock... - 
Height from bottom of keel 
to upper deck << 4 


1.450 m. (4 ft. 9 in.) 
4.600 m. (15 ft. 1 in.) 


This dock consists of a lower pontoon sur- 
mounted by two side caissons, the cross-section 
being thus roughly LJ shaped ; keelsons and bulk- 
heads constitute inside watertight compartments, 
each one fitted with the necessary piping for their 
fluoding and draining. 

The piping has been designed in such a manner 
that all the cells can be drained, and can be flooded 
with sea water, either one after the other, or in 
groups, or altogether. All the gear for opening 
and closing the cells has been made to work from 
a central room on each side, the valves and cocks 
being worked from the upper deck. The side 
caissons are united to the lower pontoon on the 
inside by inclined stays, which, while they increase 
the stability of the dock, facilitate the shoring 
of the boat it is made to carry. 

Immersion is insured by flooding of the water- 
tight compartments, and the dock is raised with 
the help of a small floating pump that can dis- 
charge 220 cubic metres (7769.65 cubic feet) per 
hour. Torpedo-boats can, therefore, be lifted out 
of the water in less than 1} hours, immersion 





taking 50 minutes, and the draining of the com- 
partments 45 minutes. 

Pontoons for Bridges.—We have described in a 
pee article the types of portable military 

ridge executed by the Chalon Works. We should 
mention also, among the lighter work executed by 
Messrs. Schneider and Co. in this department, a 
series of pontoons built for the Argentine Republic 
in 1896. Their principal dimensions are the fol- 
lowing : 


Length 7.850 m. (25 ft. 9 in.) 
Breadth 1.620 ” ” ” 
Depth eee 810 ” 2 ” 8 ss) 


These boats are remarkable for their forms, 
which have been designed specially with a view to 
insure perfect stability under the various loads 
they have to carry in service. The total outside 
measurement up to the gunwale covering board, 
is 8.050 cubic metres (283 cubic feet), and the 
weight of the boats does not exceed 515 kilogrammes 
(1135 lb.); they can, therefore, be transported 
easily in the military vans, and be loaded and un- 
loaded by the men. 

Military Floating Bridges.—Messrs. Schneider 
and Co. have made a very minute and com- 
plete study of the problem of re-establishing 
the working of a railway across a river, when 
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it has been temporarily stopped owing to the de- 
struction of a viaduct. 

Let us suppose a river 450 metres (1476 ft.) wide, 
the currents of which have a rapidity of 3 metres 
(9 ft. 10 in.) per second, and the height of the 
water 3 metres (9 ft. 10 in.). The traffic per 
day of 12 hours that is to be established between 
the two banks, amounts from 280 to 480 effective 
tons, depending upon the use of one or two floating 
bridges. The loads have to include locomotives, 
wagons, or troops, the weight of the locomotives 
being calculated at 54 tons and 64 tons. 

After carefully looking into the matter, and 
taking into account several examples of profiles 
and nature of ground, various manners in which 
the loads would be constituted, methods of taking 
apart and transporting the apparatus, &c., Messrs. 
Schneider and Co. adopted the following material : 

1. A floating bridge of a total weight of 61 tons, 
formed of 15 sections of 2.400 metres (7 ft. 10} in.), 
bolted together, with india-rubber packing, in order 
to insure their being perfectly watertight. 

The ends of the floating bridge being bevelled, 
enable it to be moved along the inclines of the 
banks; the central part, framed with girders 
carrying the rails, forms the railway line. 

The principal dimensions are the following : 


Length 36 m. (118 ft.) 

Width ... 6.300 m. (20 ft. 8 in.) 

Depth ... ie 1.520 m. (5 ft.) 

Draught, empty _... ... «450m. (1 ft. 5} in.) 
* with a load of 54 


tons ... oe $3 ... 700m, (2 ft. 54 in.) 
Draught, with a load of 64 


tons ... .800 m. (2 ft. 74 in.) 


The bridge is fitted with bitts, pulleys, cleats, 
rings, screw-jacks, drain pump, &c. ; in short, with 
all the various accessories necessary to its working. 

2. Two wedge-shaped trucks serve to establish a 
communication between the rails on the bank, and 
those that are afloat, by travelling on a rack in- 
cline, previously established upon the banks of 
the river to be crossed. A special arrangement 
adapts the apparatus to the various levels which 
result from the fluctuations of the river, or the 
differences in the loads carried; it can also be 
regulated horizontally, so that the rails of the two 
banks can always be made to correspond exactly 
with those of the floating bridge. 

3. Two 3-ton steam winches with boilers, used to 
raise and lower the loads over the inclined banks of 
the river. 

4. A 7-ton portable crane for lifting the bridge 
sections, the trucks, the guide-rope, &c., in short, 
for handling all the parts that are transported on 
trucks. 

When it is proposed to use this method of cruss- 
ing a river, the ends of the railway line are adjusted 
and the banks are prepared for the operations that 
have to be effected. 

The arranging of the quays, of the sections of 
lines which are united to the main portion of the 
railway that has not been damaged, and of the 
lifting gear, must be calculated for raising on to 
the level of the line, or lowering on to the bridge, 
wagons of 203 tons, so as to arrive at the above 
figure of 480 tons given for the daily traftic. 

With the use of tackle, combined with that of 
winches, it will be possible to deal with the locomo- 
tives, these not being reckoned in the figure stated 
for the traftic. 

All the material being on one bank, the first 
operation is to fix the moorings of the guide-rope ; 
the bridge is then erected and launched and the 
connecting truck put in place. The bridge serves 
first for the transport of all the gear and apparatus 
required on the opposite bank, namely, a 7-ton 
crane, the other accoasting truck, a winch and its 
boiler. 

The apparatus for lifting and lowering the loads 
have been designed with a view to being easily 
transported ; they do not, therefore, take up much 
room and are kept as low in power as practicable. 

One bridge can be loaded as follows with : 


64 tons = 40 tons of goods. 
36 


a ” ” 


= 40 


Four 16-ton 0 cwt. wagons = 
Three 20},, 0 ,, ” = 61} ,, 
a 2 es ew * =i .. 


” ” 


In 12 hours seven journeys can be effected, which 


represent 
40 x 7 = 280 tons of goods, 


carried over the bridge. 

In making use of two floating bridges, one being 
loaded or unloaded on one bank, while the other 
is being loaded or unloaded on the opposite 





bank—the two not being made to travel in the 
same time along the guide-rope; and in reckon- 
ing 12 journeys only per 12 hours, as there is in 
this case a certain amount of time lost in the 
manoeuvres, the traffic amounts to 40 x 12 = 480 
tons. 

Abstract of Shipbuilding Work now in Hand at 
the Chalon Yard.—Messrs. Schneider and Co. have 
at the present moment on their slips and in course 
of completion : 

Nine first-class torpedo-boats, 37.500 metres 
(123 ft. 05 in.) in length, of 24 knots speed, for the 
French Navy. 

Six hoisting torpedo - boats, 18.200 metres 
(50 ft. 8 in.) in length, of 18 knots speed, for the 
French Navy. 

Two screw slush boats, 43.900 metres (144 in.) in 
length, of 900 tons displacement, for the Russian 
Government. 

Two paddle tugboats, 60 metres (196 ft. 10 in.) 
in length, of 1000 horse-power for the Rhine service 
above mentioned. 

One floating dock gate, of galvanised steel, for 
the Saigon graving dock. 

Two floating dock gates, of galvanised steel, for 
the Missiessy Docks, Toulon. 

Two military masts for the battleship Tena. 

One backing of the Gueydon type for firing ex- 
periments at Lorient Harbour. 








INDUSTRIAL NOTES. 

THE state of employment during the past month, as 
reported upon by the Labour Department of the Board 
of Trade, not only shows that it continues good but 
indicates a slight improvement on the previous month’s 
returns. The comparison is based on 2410 returns, of 
which 1702 were from employers, 553 from trade 
unions, and 155 from other sources. The improvement 
mentioned was chiefly in the printing and the cotton 
trades. Compared with a year ago, when the engi- 
neering dispute was at its height, the improvement is 
marked. The 118 unions making specific returns have 
an aggregate of 469,016 members, of whom 11,857, or 
2.5 per cent., were reported as unemployed, compared 
with 2.6 per cent. in the month previous. A year ago 
the proportion was 4.7 per cent. in 113 unions, with 
463,002 members, but A sort on strike or locked out 
were eliminated in the Table then given. The chart 
line shows a slightly downward tendency during the 
last two months, but it has barely reached the lowest 
level of 1897, which was attained in May of that year. 
The classified Table shows better results than for a 
long time past, as the following figures prove : 
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The foregoing figures show not only a very large 
proportion of unions having under 3 per cent. out of 
employment, but a diminishing number in the three 
last classes of unions with over 5 per cent. of unem- 
ployed. To take the last three sections—this month’s 
report gives 5 per cent. of unemployed in the aggre- 
gate; last month it was 8.5 per cent.; and a year ago 
it was 26.6 per cent. of the total. This is encourag- 
ing. 





An — of the state of employment in the 
various industries gives further details in the grouped 
trades. In the coal-mining districts, at pits outside 
of South Wales and Monmouthshire, employing 
372,893 workpeople, the average time worked was 
5.44 days per week, or as near as possible 54 days, 
taking the month through. In the previous month 
the average was 5.37 days per week, and a year ago it 
was 5.36 days per week. In'the South Wales districts 
the average was about the same as a year ago, 
namely, 5.45 days per week, in spite of Mabon’s Day. 
In the ironstone mines the average time worked was 
somewhat less. At 133 mines, employing 17,287 per- 
sons, the average time put in was 5.73 days per week, 
as compared with 5.82 days in the previous month, 
and 5.88 days in the same month of last year. The 
difference is but small, and might be accounted for 
by the weather. 





In the pig-iron industry the returns relating to the 
works of 109 ironmasters show a further improvement, 
At the date of the returns there were 356 furnaces in 
blast, employing 23,353 persons, or an increase of 
three furnaces and of 233 persons in the month, and 
six more furnaces and 912 more persons than a year 
ago. The same improvement was manifest in the iron 
and steel trades. At the works of 204 employers, 
79,930 persons were employed, or an increase of 688 in 
the month, and 1829 more than were employed a year 
ago. The average shifts worked was 5.57 ; in the pre- 
vious month, 5.53; a year ago, 5.55. Employment in 
the tinplate trade is better, but not quite equal to 
what it was a year ago; 296 mills were at work, 
employing 14,945 persons, as compared with 286 mills, 
employing 14,664 persons, a month ago, and 293 mills, 
employing 15,255 persons, a year ago. 





In the engineering and allied trades employment 
has been steady, only a fraction of difference as com- 
pared with a month ago; comparison with last year is 
not possible, owing to the dispute. In the ship. 
building trades the percentage of unemployed has 
fallen to 3.7 per cent., as compared with 4.1 per cent. 
a month ago. This is the lowest percentage for years, 
and if reports speak truly, even 3.7 per cent. is higher 
than need be if the men were at all anxious to avail 
themselves of their opportunities. 

Employment in the building trades continues to be 
exceptionally brisk; only 0.9 per cent. in all branches 
were reported to be unemployed, which low level of 
proportion has been maintained for three months. At 
the same period of last year the proportion was 1.7 per 
cent., but the engineering dispute had indirectly 
affected those trades. The furnishing trades are 
busier ; only 1.6 per cent. were unemployed, compared 
with 1.9 per cent. a month ago and 2.2 per cent. a 
year ago. 





Employment in the leather trades has improved, the 
percentage of unemployed having fallen from 5.4 per 
cent. to 4.9 per cent., but this is 1 per cent. higher 
than a year ago. Employment in the boot and shoe 
trades has improved, but at the best it is only mid- 
ling in any of the branches. The same may be said of 
the tailoring trades generally. The very mild weather 
is regarded as the chief cause of slackness in those 
trades. 

The cotton trades in both branches, spinning and 
weaving, have improved, and are now regarded as good 
generally. The woollen trades have also improved, 
being now fair, though not in all branches. The 
worsted trades are but moderate. The hosiery trades 
have improved and are now fair. In 533 mills, em- 

loying 88,800 females, 83 per cent. were working 
ull time ; a month ago it was 77 per cent., a year ago 
only 65 per cent. 


There has been a great improvement at the docks, 
&c. The average number employed in London was 
15,826, as compared with 14,490 in the previous 
month, but the number was 16,074 a year ago. 
Farm labourers have been well employed all over the 
country. Farm work was in arrear in most cases, 
owing to the weather, and consequently a spurt had 
to be put on. in the autumn work. Generally, all 
classes have been fairly well employed. 

As regards labour disputes, 54 fresh ones occurred 
in the month, involving 12,577 persons. There were 
52 in the month previous, affecting only 7644 persons. 
In the corresponding month of last year there were 
39 disputes, involving 8707 workpeople. Of the total, 
12 took place in mining and quarrying ; eight in the 
building trades; 12 in engineering and shipbuilding 
trades ; five in the iron and steel trades ; four in other 
metal trades ; three in the textile trades ; two in the 
transport trades, and eight in miscellaneous industries. 
New and old disputes to the number of 55, involving 
14,349 persons, were settled in the month ; of these 
18, involving 7830 persons, were settled wholly in 
favour of the workpeople ; 16, involving 2515 persons, 
wholly in favour of employers; and 21, involving 
4004 persons, were arranged in some form of com- 
promise between the parties. The advantage gene- 
rally was more favourable to the workers than to the 
employers in so far as numbers were concerned. 

The changes in rates of wages, &c., affected about 
141,000 workpeople, of which number 140,300 received 
advances in wages, and only 700 sustained decreases. 
The net result all round was equal to an estimated 
increase of 8}d. per head in the weekly wages of all 
affected. The increase was mainly in the coal-mining 
industry, in which 119,882 participated ; in engineer- 
ing and shipbuilding, benefitting 8353; in the iron 
and steel industries, in which 5572 participated. 
Changes affecting only 1600 were preceded by a stop- 
page of work. One change, affecting 1800 workpeople, 
was arranged by a conciliation board; and three 
changes, affecting 3500 workpeople, by sliding scales. 
The other changes, affecting some 134,100 persons 
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were arranged by direct negotiation between the 
representatives of employers and employed, or were 
the result of voluntary concession by the a a re 
The changes in nearly all cases were as regards rates 
of wages; very little change was in the matter of 
working hours. The increase of wages this year so 
far to, Hs nearly an average of ls. 6d. per head in 
all the industries affected where a re-adjustment has 
taken place, and some further concessions are promised 
in a few cases. 


The report of the Boilermakers’ and Iron Ship 
Builders’ Society for November is more than ever 
-ncouraging, the total number on the books for the 
,arious benefits being reduced by 322in the month. The 
number of cards granted in the month increased by 
13, from 43 to 56, but this shows that the members 
have sought work elsewhere. The members signing 
the vacant book decreased from 530 to 312, and those on 
donation benefit from 1375 to 1332. Members on super- 
annuation benefit decreased from 528 to 526, and 
those on sick benefit decreased from 1346 to 1264. 
Those figures show not only that the state of trade is 
good, but also that the cautions as to ee in 
recent reports have had the desired effect. The pre- 
sent number of members is 43,727, the increase last 
quarter being 552 after allowing for deaths and ex- 
clusions. The funds have also largely increased ; the 
balance at the end of the quarter was 215,091/. 9s. 4d., 
an increase of 14,609/. 7s. ld. The council is again 
enlarging the reserve fund so that sick and superan- 
nuated members shall feel that they are provided for. 
There is also a determination to reduce the arrears, 
or refuse to work with those on the verge of exclu- 
sion. The question of weekly pays is again reverted 
to in the report, the chief obstacle being, from the 
employers’ point of view, the probability of more loss 
of time than at present under fortnightly pays. Run- 
away apprentices are threatened with expulsion 
unless they return to their work, and one member 
is expelled for not paying his just debts. 


Employment in the engineering and allied industries 
throughout Lancashire continues to be good, though 
some of the secretaries of the unions only refer to the 
state of trade as moderate. It is true that some 
of the old hands have not been able to resume the 
ang they occupied before the engineering dispute, 

ut work is to be found in other places. The reports 
generally are that all the chief departments are full of 
work—machine-tool makers, stationary and locomotive 
engine-builders, boilermakers, smiths, and even the 
textile machine makers have become busier. The 
general state of trade in the Manchester and Salford 
district, as reported to the Labour Department, shows 
that out of 21,121 members of unions only 707, or 3.3 
per cent., were unemployed, the percentage being the 
same as in the last month. Employment in the en- 
gineering trades is represented as moderate in Man- 
chester, Salford, Stockport, Warrington, and Maccles- 
field, and bad at Northwich. It is also reported that 
with boilermakers it is only moderate, but with iron- 
founders, smiths and strikers, machine workers, brass- 
founders and finishers good. Nearly the same report 
comes from Oldham, where the cycle departments 
alone are said to be slack. In the Bolton district, 
including Bury, Chorley, and Wigan, employment is 
fair generally, busy in some sections. In the Black- 
burn and Burnley districts trade is good, especially in 
the machine and erecting shops. In the Liverpool 
district generally trade is good. 





In the Wolverhampton district there is continued 
activity in all departments of the iron and steel trades, 
and prices in some cases are being further advanced. 
Pig iron is still scarce, and is dearer by from ls. to 
2s, per ton. Common black sheets have also been 
in demand, and advanced rates have been obtainable. 
Nearly all the works in the district are fully engaged, 
and specifications are coming in at a quicker pace 
than can be entertained with the promise of early 
delivery. As there seems to be a prospect of enhanced 
prices both as regards crude and finished iron, makers 
are not over-anxious to accept new contracts at present 
rates. Shipbuilders have been making heavy demands 
for various classes of material for prompt delivery, 
and makers of marked bars are well supplied with 
orders. For best merchant and common sorts there 
is a steady demand, and also for best sheets, and 
there is a considerably increased demand for common 
black sheets, owing to orders by export houses for 
galvanised iron. > ly rods, and strip are in good 
request, and an active business is being done in tank 
plates, angles, and other constructive material. 
Makers of steel are pressed with heavy inquiries 
beyond their ability to accept for early delivery, 
enhanced prices being offered for early delivery. ih 
the districts of South Worcestershire and Shropshire 
there is great activity in most cases, all the mills and 


forges and smelting works being fully engaged. Engi- 
neers, ironfounders, boiler, bridge, girder, tank, and 

atholder makers are busy, and even the cycle-makers 
Employment is good at 


report an improvement. 


Coalbrookdale and Madeley, and the malleable iron- 
workers at Walsall are busier. 





In the Birmingham district the iron trades are 
active. Orders are abundant, the prospects are en- 
couraging, and the tone is good. The sheet trade 
seems to be an exception, though it has improved, 
and prices are vastly higher than they were three 
months ago. But, it is said, owing to the enhanced 
prices of fuel and raw material, there is very little 
margin of profit. Galvanised sheets are in demand, 
and — are tending upwards. There is a good de- 
mand for bars, angles, and strip, but consumers, as a 
rule, have covered their present requirements, and 
makers are as full of orders as they care to be. Pig 
iron and marked bars fully maintain the recently 
enhanced rates. The general branches of trade in 
Birmingham are, as a rule, busy. Out of 18,958 
members of trade union branches in the district onl 
286, or 1.5 per cent., are returned as unemployed, 
which is less than a month ago. LEight branches 
of the engineers’ union report trade as moderate, three 
as good, and two as bad. Patternmakers, smiths, 
and strikers report trade as good; toolmakers and 
machinists as moderate. In the West Bromwich and 
Redditch districts employment is good, in Coventry 
moderate. Cycle makers in Birmingham, Covertry, 
and Redditch are still quiet. 





The agitation for increased pay by the Seamen and 
Firemen’s Union, which began at Glasgow, has ex- 
tended to the Bristol Channel, and to Liverpool. 
The men ask for an advance to 5l. r month, 
and the coasters seek an advance from 27s. to 30s. 
per week. Mr. J. H. Wilson, M.P., states that 
the Tyne shipowners had repudiated the action of the 
Glasgow owners, and the union had been able to pre- 
vent men accepting employment in lieu of those who 
had refused. This seemsto be a revival of the union 
for better pay and conditions. 





The Government seem to have given some indication 
of an intention of a revision of the wages of dockyard 
— according to Sir John Baker’s statement at 
a public meeting at Portsmouth. The contention is 
that the rates of Py should approximate to those in 
private yards and firms, with such modifications as 
may be necessary by reason of Government advantages 
in other respects. Equal rates plus special advantages 
would not be fair to other men, to employers, or to the 
nation. 


The Parliamentary Committee of the Employers’ 
Associations of Great Britain and Ireland will watch 
all legislation on labour questions just the same as the 
Parliamentary Committee of the Trades Congress, but, 
of course, from an opposite point of view. —— may 
come into conflict clean, but there is really no danger 
of any retrograde legislation if labour leaders are 
prudent. 





The Compensation Act seems generally to be in the 
way of working smoothly. The Government under 
its own scheme has just paid a maximum of 3001. to 
the family of a shipwright who was killed at Sheer- 
ness. The New Herrington Colliery Company have 

aid a similar sum to the relatives of three men killed 
in a recent accident. On the other hand, there is a 
complication in the case of the river workers as to the 
precise oe of the Act. In an appeal the decision 
of the Court below was upheld, but it is said that the 
case will be carried to the House of Lords. It is of 
supreme importance that disputed points should be 
tested so as to see what really is meant by the provi- 
sions of the Act. 





The joint conciliation board representing the colliery- 
owners in the federation districts and the Miners’ 
Federation of Great Britain seems likely to be of vast 
service in mining disputes. One of the burning ques- 
tions which has hitherto divided the two parties seems 
likely to be settled. The original committee diverged 
on the —- of an umpire, or outside chairman, 
but itis found that such outside chairman is requisite. 
Both parties are now engaged in trying to find such 
chairman. If they do not agree, it seems probable 
that the Speaker of the House of Commons will 
be asked to nominate a chairman. When this is 
settled, the board will be able to deal with all ques- 
tions. 

The Welsh miners are on the eve of coming into the 
federation, so that the work of the consolidation 
hoard will cover all districts except Durham, North- 
umberland, Cumberland, and South Staffordshire, all 
of which are otherwise dealt with. 

The fines of Welsh miners for absenting themselves 
on Mabon’s Day total up toa large sum. In one case 
last week the Rhondda men expressed regret and con- 
sented to judgment damages—2s. 6d. in each case. 
At Neath 183 colliers were fined 5s. and costs for so 
absenting themselves, 





The Northumberland miners are seeking an advance 
of 6d. per day in the wages of all off-handed workmen. 








The object is to bring them up to an Pg geo level 
with the other workers in and about the mines in the 
various districts. 


The engineers and 
received an advance o 
duction of hours being withdrawn. 
the dispute. 


The strike of masons at Barry, which had lasted 
three months, ended last week by the men going back 
on the old terms. The employers thereupon with- 
drew the lock-out notices which threatened to extend 
the dispute to other trades. ; 


The dispute on the Taff Vale Railway has been 
adjusted, the directors conceding the terms demanded 
by the men. This dispute threatened a stoppage of 
the coal supply in the district. 


separ of Rarer have 
2s. per week in wages, the re- 
= This, so far, ends 








ROTATORY CONVERTERS.* 


By Professor Si.vanus P, THompson, D.Sc., F.R.S., 
Vice-President. 
(Concluded from page 663.) 

WE may now pause to consider what differences will be 
made in the preceding considerations if the distribution 
of the magnetic flux around the periphery of the armature 
does not follow a sine law. It will te noticed that when 
any arc of the at (and this applies to two-phase 
and three-phase cases) lying between two slip-ring con- 
nectors is acting as generator, it produces its greatest 
electromotive force when its mid-point is passing the 
mid-point of any pole. Hence, if the poles are narrowed 
so as to concentrate the field, even though the average 
electromotive force for continuous current purposes 
remains unchanged, the root mean square value of the 
electromotive force will be increased, and the curve of 
induced electromotive forces will be more peaked than 
a sine curve. If the machine is being used to convert 
continuous current into alternating, the effect will be to 
raise the relative alternating voltagé and lower the rela- 
tive alternating current, and, on a non-inducting circuit, 
the current also will have a more peaked curve. If the 
machine is being used to convert alternating into con- 
tinuous currents, the converse result takes place, the 
relative value of the alternating voltage being lowered. 
An eight-pole converter at the Techni College, 
Finsbury, constructed in 1891 by the Allgemeine Elek- 
tricitiits-Gesellschaft of Berlin, has a curve of induction 
which is remarkably close to a sine curve, and its relative 
voltage for continuous and three-phase currents is practi- 
cally identical with the theoretical value. Herr Friese, 
in the article already referred to, gives the following 
tabular comparison for three machines with ring arma- 
tures constructed by Messrs. Schuckert : 











Voltages as Measured. 
| Voltage 
Nature of Service. | | Cal- 
| Machine | Machine | Machine | Culated. 
No.1. | No. 2. No. 3. | 
Continuous current...) 100 100 100 (100) 
Single-phase .. ‘ 7.0 | 718 aE | ie 
Three-phase .. 613 | 620 | 618 | 61.2 
Two-phase 71.0 71.8 ° | 70.7 
Four-phase 49.8 | 650.7 . | 60.0 
Six-phase 35.0 35.8 , | 35.4 








M. Hanappet has published a careful analysis of a 
Schuckert converter, capable of yielding alternating 
currents in one, two, three, four, or six phases, and suit- 
able for laboratory experiments. 

If the machine is being used to convert a single-phase 
current into a continuous one, the form of the impressed 
voltage curve, and the distribution of the flux around 
the periphery, are of even greater importance. The cur- 
rent delivered, though certainly continuous, will not be 
uniform, but will have a periodic fluctuation superim- 
posed upon it by departures from the sine law. Arma- 
ture reactions will, as we have seen above, impose fluc- 
tuations of a frequency double that of the primary cur- 
rent. Indeed, in any case the single-phase converter is 
a less satisfactory apparatus, from several points of view, 
than the two-phase or the three-phase converter. It has 
more considerable variations of armature reaction, a 
greater and more unequable heating, and requires a more 
accurate setting of the commutator brushes than the poly- 
phase converters. Moreover, it is not self-starting from 
the alternate current side. Notwithstanding these dis- 
advantages, single-phase converters are in satisfactory 
use; for example, several constructed by the Elektrici- 
tiits-Aktiengesellschaft (Schuckert and Co.) are in opera- 
tion on the city circuit at Cologne. 

A single-phase converter when a oa can act 
partly as a mere stationary transformer. hen running 
at a certain spéed in a field with a given number of poles 
it will act as converter, converting into continuous cur- 
rent those currents only which come to it with a frequency 
corresponding to the frequency of the movement of 
revolving conductors past the poles. Any alternating 
currents or components of alternating current of any 
other frequency that may be “eypers pr can affect the 
continuous current output at the other side by producing 
— osed fluctuations. 

assing on, then, to the case of the two-phase con- 


* Paper read before the Institution of Electrical Engi- 
neers. 
+ L’Eclairage Electrique, viii., page 151, July 25, 1896. 
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verter, we may at once apply the same principle of super- 
position of instantaneous currents to study the flow of 
current through the windings. Fig. 7, which gives the 
corresponding series of diagrams, requires no further 
explanation. The generator action during one-eighth of 
a revolution is illustrated by the four figures on the right 
of the upper line. The superposed action is exhibited 
in the lower line. Inductive reactions and energy losses 
are, as before, supposed to be absent. In position 
0 deg. the converter is acting neither as motor nor as 
generator, the current at that instant simply running 
through from the commutator to the slip-rings. In the 
position 15 deg. it is observed that the currents in the 
armature windings consist of six sets. 'Twoshort portions 
are carrying a motor.current of 85.35 amperes each ; two 
others of somewhat longer arc are carrying a motor 
current of 14.65 amperes; whilst two quadrantal parts 
are delivering generator currents of 11.24 amperes. On 
the whole, in this position the armature is acting as 
motor, increasing the acceleration. In the next position, 
at 30 deg., the motor action has decreased. In the posi- 
tion at 45 deg. the action is chiefly generator, the cur- 
rent in that part of the field which is strongest being at 
its maximum and flowing with the electromotive force. 
It will again be noted that the currents in those coils of 
the armature which lie close to any of the four connectors 
will be more heated than those midway along the inter- 
vening quadrants ; the maximum current for the former 
being 100, for the latter 50, The inequality of the 
heating is much less, however, than in the single-phase 
armature. Also armature reactions are more nearly 
balanced throughout, and there is much less tendency to 
impart a periodic fluctuation to the continuous current. 
Such oneliens will be self-starting, and will give little 
trouble from sparking at the commutator. 

Fig. 8 exhibits the flow of currents in the armature of 
a three-phase converter. Comparison of the successive 
positions will bring out several points. The current in 
any one of the three lines is at its maximum (on a non- 
inductive circuit, when generator; or when, as motor, 
the field has normal excitation) when the connector for 
that line is just passing a commutator brush ; and its 
maximum is 14 times the continuous current. In certain 
positions of symmetry—for example, in position 30 deg.— 
the motor and generator actions resulting from the flow 
are bilaterally similar. In other positions—for example, 
in position 0 deg.—one side (the left here) is acting wholly 
as motor, the other side partly as generator and partly 
as motor. A coil which lies midway between two con- 
necter ends will carry a current that has a maximum of 
27 in one part of its revolution, and another maximum of 
50 in another part of its revolution ; there being two of 
each of these maxima in one revolution. A coil situated 
close to a connector has 133.3 as its maximum twice in 
each revolution, with an abrupt change to or from 16.66 
just as it passes the brush. ne inequality of heating of 
coils is less ina three-phase converter than in a single- 
phase, but it is greater than in a two-phase converter. 
rhe inequality of heating in the case of two-phase con- 
verters has recently been examined analytically by 
Messrs. Woodbridge and Child in recent numbers of the 
Electrical World (January 1 and February 12, 1898). 
Their paper, which is one of great skill, concludes wit 
the interesting deduction that, assuming a power-factor 
of unity, if such a converter is driven mechanically so as 
to be generating both a continuous and a two-phase cur- 
rent at the same time, the heating of the armature will be 
less than would be the case if, with same output, it were 
used as either a continuous current generator alone or a 
two-phase generator alone. 

Amongst Continental firms Messrs. Alioth, of Basel, 
have been prominent in the application in the industry 
of rotatory converters, which they designate as commu- 
tatrices. Mr. R. B. Ritter, one of their engineers, has 
kindly furnished many particulars of these machines and 
of their application. Articles by him on this subject 
have appeared in L’Jndustrie Electrique for 1896. He 
points out that in the application of » wee machines to 
charge accumulators from an alternating current supply, 
means are necessary for changing the voltage as between 
charge and discharge. There are several ways of meeting 
this need—by the use of choking coils, or of auto-trans- 
formers of variable ratio in the alternating side of the 
circuit, or by throwing in or out of circuit of a supple- 
mentary armature. The solution preferred by M. Ritter 
is the latter, a small auxiliary continuous current ma- 
chine in series with the continuous current side being 
either mounted on the same shaft or driven by a pulley 
from it. The desired variations of voltage can be ob- 
tained by varying the excitation of the separate field 
magnet provided for this auxiliary machine. 

A large 100-kilowatt two-phase converter, constructed 
by Messrs. Alioth for Geneva, is described in the Elee- 
trician of January 8, 1897, with sectional drawings. 
This is a 14-pole ring armature machine, having an arma- 
ture 1 metre in diameter, runing at 385 revolutions per 
minute. As it is designed to supply continuous currents 
to a three-wire distribution, is is wound with two inde- 
pendent converter windings, each capable of supplying 
450 amperes at 110 volts; and is furnished with four slip- 
rings, and with a commutator at each end. It has an 
efficiency of 90 per cent, 

The — of changing into convenient simple ratios 
the awkward percentage numbers which subsist between 
the voltages at the two sides of a converter has engaged 
the attention of several engineers. Mr. Heldt has de- 
scribed* an ingenious method of obtaining any desired 
ratio by the device of including on the alternating current 
side additional windings between the slip-rings and the 
points where these rings are connected up to the arma- 


* See Electrical World, vol. xxviii., page 68, July 18, 


ture winding proper. Fig. 9 illustrates the case of a 
single-phase converter. Here auxiliary windings (in two 
parallel circuits) are joined in so as to bring up the 70.7 
volts on the alternating side to 100 volts, so as to make 
the voltages alike at both sides of the machine. To 
adapt this suggestion to the case of a three-phase con- 
verter, three sets of auxiliary windings must be inter- 
calated between the three slip-rings and the points of 
connection to the ring winding ; these auxiliary windin 

being chosen, as to number and ition, soas to add the 
desired supplementary voltage. It will be seen that this is 
equivalent to using a mixed star and delta winding ; the 
delta part being that which alone constitutes the true 
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converter winding. It is uniformly distributed around 
the core, and is symmetrically connected to the com- 
mutator. 

Another solution of the problem, of more limited appli- 
cation, lies in so altering the distribution or concentration 
of the magnetic field at the poles as to change the irregular 
ratios into more lar ones. It was pointed out above 
that any concentration of the field will alter the conver- 
sion ratio. For example, the ratioin the case of the three- 
phase converter with sine distribution being 61.23 per 
cent., if the poles are narrowed a little, this may be raised 
to 66.6 per cent. ; so that a machine which is a 300-volt 
machine on the continuous current side will be a 200-volt 
machine on the three-phase side. An example of this is 
afforded by a four-pole 55-kilowatt converter constructed 





1896, 





by the Oerlikon Company, the description of which has 





been kindly furnished by Dr. Behn-Eschenburg. Draw. 
ings of this machine are given in Figs. 11 and 12. It was 
designed to receive continuous current at 300 volts, and to 
run at 600 revolutions per minute. Its armature is a two- 
circuit multipolar drum 522 millimetres in diameter, 
360 millimetres long, having 117 slots, and two conductors 
per slot. It has four sets of carbon brushes, set at zero 
lead. It runs quite sparklessly at all loads. As originally 
constructed the poles were furnished with pole-pieces (as 
shown) each of about 72 deg. span, therefore levine a 
breadth about 80 per cent. of the pole-piece; the chord 
across the tips being 335 millimetres. So shaped, the co- 





THREE PHASE CURRENT: 3 LINES EACH 94: 3ViIRTUAL AMPERES, LINE VOLTAGE, 61:2 VIRTUAL «. 


efficient of conversion was found to be 57.7 per cent., as 


IN TWO-PHASE CONVERTER. 
CONTINUOUS CURRENT: |OOAMPERES AT 100 VOLTS. 
TWO-PHASE CURRENTS: 4LINES EACH CARRYING 707 VIRTUAL AMPERES; LINE VOLTAGE, SOVIRTUAL VOLTS. 
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against the 61.23 per cent. if sine distribution had been 
present. When supplied at 300 volts on the continuous 
current side, its open-circuit three-phase voltage was only 
173 volts. The pole-tips were then cut away, as shown in 
Fig. 12, so that the arc of pole-span was reduced to @ 
little under 50 deg.; the chord across the tips being 
now 228 millimetres, and the pole-breadth being 54 per 
cent. of the pole-pitch. This had the effect desired 
of bringing the conversion ratio up to 66.6, the open- 
circuit three-phase voltage being now 200. The ratio of 
conversion was constant within 2 per cent. at all loads. 
Fig. 13 gives a plot of the ie of the machine 
under different excitations. It will be seen that the ratio 
of the ordinates is approximately shat of 3: 2.. Two 
other points plotted show the demagnetising reaction ee 
to wattless currents. They affect, of course, the spee 
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and heating of the machine, but practically have no in- 
fluence upon its ratio of conversion when the excitation 
of the field magnets is normal. In its original — 
when operated as continuous current motor at 300 volts, 
with an excitation of 2.1 amperes, without load on the 
three-phase side, it ran at about 470 revolutions per 
minute. When loaded soas to give out 153 amperes per 
phase on an inductionless circuit the speed fell, in conse- 
uence of reactions, to 440 revolutions per minute. At 
this speed the measurements were: Continuous current 


e 





| steel, each pole being wound with 3200 turns of a copper 
wire of 2 square millimetres section ; the total resistance 
of the shunt winding being 80 ohms. The armature re- 
sistance from brush to brush is 0.028 ohm. The machine 
runs sparklessly with zero lead of the brushes. It will 
also run as a synchronous motor delivering continuous 
current sparklessly, with or without excitation of the 
field magnet, and with brushes set at zero, or set with | 
|either a large forward or a large backward lead. With a| 
large backward lead, running synchronously, without 














| With the theoretical case of a sine-law distribution he 
| compares analytically other cases, equally unreal in fact, 
| namely, those of a distribution of supposed uniform den- 
| sity over a limited arc of polar span. From his calcula- 
tions it may be deduced that the conversion ratio will be 
the same as for the sine-law distribution if the poles are 
such that the breadth of their faces is about 70 per cent. 
of the pole-pitch. If the faces are broader the voltage 
ratio for a single-phase machine will be lower than 70.7 
per cent., and the ampere ratio higher than 141.4 per 









































side, 295 volts, 153 amperes; on the three-phase side, 165 
volts, 3 x 153 amperes. Then the output was changed to 
one of 235 amperes per phase of lagging current on a load 
of induction motors running light. The speed went up 
to 640 revolutions per minute (showing a weakening of 
the field), and the instruments measured: Continuous 
current side, 298 volts, 32 amperes; on the three-phase 
side, 157 volts, 3 x 235 amperes. To keep the speed, and 
therefore the frequency, constant under such conditions 
the (shunt) excitation would need to be adjusted in 
accordance with the load and its lag. 5: 

© pole cores and yoke of this machine are of cast 






































at 627 revolutions per minute, giving out 46 
amperes at 100 volts, it took in three currents of 155 vir- 
| tual amperes (largely wattless) at about 100 virtual volts 
at the three-phase side. The reactions in this curious 
complicated. s 
Gisbert Kapp* has re examined the 
uestion of the influence on the conversion ratio, and on 
the efficiency, of changes in the distribution of the flux. 


| excitation, 


| case are enceeteney 
Quite recently Mr. 





| * Elektrotechnische Zeitschrift, vol. xix., page 621, Sep- 
| tember 15, and following numbers of September 22 and 
| 29, 1898, 














cent. If the pole-breadth is reduced to two-thirds of the 
pole-pitch, or to half the a amg the respective voltage 
percentages become as follow : 





! 
| ea tee, Pole Ratio, 





Voltage for Sine Law. j 
Continuous current 100 100 100 
Single-phase sie 70.7 75 | 82 
Two-phase .. Me 70.7 75 4 82 
Three-phase .. os +s) 61.2 65 71 
Four-phase .. et 50.0 53 58 
Six-phase +| 35.35 37 42 

| 


M. Routin,* has made another study of the effect of 
varying the pole-breadth, in a mathematical paper, in 
which also he assumes the uniformity of the field beneath 
the poles, . 

In the Oerlikon converter above described the pole- 
breadth was only 55 per cent. of the pitch, yet the voltage 
ratio was 66.6 ; showing that the field does not distribute 
itself uniformly, but is less concentrated, with fringing at 
the pole-tips. 

r. Kapp has further treated the question of the limit 
of output for equal heating, for different pole-breadths, 
and for different angles of phase displacement in the 
currents. When the phase displacement is zero, the 
limiting outa of a single-phase converter armature was 
(see above) 85 per cent. of that when used as a continuous 
current armature supply, if the sine law is assumed. For 
pole-breadths of % an j respectively Kapp finds this in- 
to 88 and 95 per cent. is is equivalent to 


creased 











PO tas Electrique, vol. xi., page 531, June 12, 
1897. 
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saying that if by concentration of field one makes the 
midway coils relatively more active, there will be for 
equal output less —— of the coils next to the con- 
nectors, and a less total heating. If there is a phase dis- 


placement such that cos @ = 0.8 (% = 35 deg.), the per- | 34 


centage output for sine-law distribution is 69, but with 
pole-breadths % and 4 respectively this is raised to 73 
and 80 per cent. But in practice the fringing of the field 
will reduce these latter values. For the more favourable 
cases of two-phase and three-phase converters these per- 
centages of output for equal heating of the armature are 
—< yraised. The three-phase converter, assuming sine 

istribution and no phase displacement, has a limiting 
output 134 per cent. of that of the simple continuous 
current armature. With pole-breadths of 4 and 4 the out- 
put rises to 138 and 144 per cent. respectively ; and, if 
there is a phase dislocation such that cos ¢ = 0.8, to 117 
and 126 respectively. For a two-phase converter the 
limiting output of 164 per cent., for the case of sine dis- 
tribution and cos ¢ = 1, becomes 167 and 170 per cent. 
respectively for pole-breadths of % and 4; whilst, when 
cos @ = 0.8, these members fall to 144 and 153 per cent. 
respectively. 

A four-pole 30-kilowatt two-phase converter, con- 
structed by Messrs. Brown, Boveri, and Co., has been 
described to me by Mr. M. B. Field, who designed it for 
that firm. The armature is wound according to the 
scheme shown in Fig. 14. It has four poles (two wound, 
two unwound), and runs at 1200 revolutions per minute, 
giving a frequency of 40 periods persecond. Its efficiency 
is about 90 per cent. The input being two currents, of 
415 working amperes each, in quadrature at 40 volts, the 
output is 500 amperes at 60 volts. The armature is a 
cylindrical drum-wound, in 56 slots, with two conductors 
per slot, as a singly re-entrant double winding, being cross- 
connected at the slip-rings to give four parallel circuits. 
At normal load, the excitation is such as to give a flux- 
density in armature core of 7800 lines per square 
centimetre, and in the teeth of 10,700 to 14,900. It runs 
(as exciter for some two-phase alternators) in parallel with 
some turbine-driven exciters and with a two-phase to con- 
tinuous motor generator. The ratio of conversion when 
running as two-phase motor did not alter greatly with 
the excitation, as the following figures show : 


re Virtual Volts , | Ratio of Con- 
Exciting : Volts at | ; ‘ 
Currents. “a Commutator. | an 
2 18.5 30.0 60.8 
3 27.0 43.0 62.7 
4 34.0 53.0 64.2 
5 41.0 62.0 65.1 
6 46.5 68.5 67.8 
8 53.0 77.0 68.5 
10 56.5 82.0 68.8 
12 59.0 86.0 68.6 
14 62.0 88.5 71.0 


It is, however, in America that the converter has found 
its —— on the largest scale, for the purpose of 
supplying continuous currents for tramway circuits, elec- 
tric lighting systems, and electrolytic processes from dis- 
tant power stations, whence the transmission is accom- 
—— by polyphase currents at high voltage. These 
1igh-voltage currents, when they reach the receiving end, 
are first passed through transformers to reduce the pressure 
to a suitable lower voltage, and are then passed through 
the converters. The first large converters of the General 
Electric Company were designed by Mr. Parshall on the 
lines of ordinary multipolar continuous current generators, 
with powerful field magnets, and performed their func- 
tions well. Later, some designs were tried with relatively 
weaker field magnets, on the assumption that, in view of 
the lesser amount of armature reaction, commutation might 
be effected sufficiently well in spite of a lighter construc- 
tion. But though a three-phase converter will, without any 
winding on the field magnets, operate by virtue of the 
armature reactions peculiar to the synchronous motor, the 
regulation in such machines leaves much to be desired, 
and the later designs exhibit a return toward the con- 
struction usual for multipolar continuous current gene- 
rators. By the kindness of Mr. Parshall and of Mr. 
Steinmetz, information as to a number of such large con- 
verters is available. 

At Niagara, where the Cataract Company generates 
pend mage current at-500 volts, converters are employed to 
supply continuous current for certain electrolytic pro- 
cesses—for the manufacture of caustic soda and of 
aluminium. For the Pittsburg Reduction Company’s 
aluminium works the General Electric Company con- 
structed a number of large converters. The two-phase 
current is first reduced by transformers to a pressure of 
115 volts. At this pressure it is led into the converters, 
which give out the continuous current at 160 volts, the 
plant having a total capacity’ of over 10,000 amperes, 
equivalent to an output of wbout 2000 horse-power. At 
Schenectady were also constructed the six three-phase 
converters of 200 kilowatts each, for use in the power- 
house at Brooklyn. As these machines are fairly typical 
of American practice, some information of their general 
construction is of interest. They are eight-pole 200- 
kilowatt machines, running at 375 revolutions per minute, 
the frequency —— being 25. The voltage on the 
three-phase side is 82.8; that on the continuous current 
side 125, with an output of 1600 amperes. The armature 
is 48. in. in diameter, its core le: being 7 in. between 
heads. This gives 4.95 square inches of peripheral surface 
per kilowatt.* The core discs have 240 _ with two 





*The number of square inches of peripheral surface 
= kilowatt of output gives a basis for estimating to what 
egree in the design of an armature the specific utilisation 
of its materials has been carried. Modern dynamos of 





conductorsin each slot. Each lap of the drum winding is 
over 30 teeth. The gap measures 0.25 in. from iron to 
iron. The commutator is 36 in. in diameter, with 240 
bars. The three slip-rings are each 18 in. in diameter, 
in. broad, and 1 in. deep. The brushes are of carbon, 
eight sets of nine brushes each, and each brush with 
1}square inches of contact surface. The brushes on the 
three-phase side are of copper. The flux through each 

le-face is designed to be 4,380,000 lines at full load, the 

ux-density in the cast-steel pole-cores being then 80,000 
lines per square inch. In the gap the pole-face density 
at full load is no less than 51,300 lines per square inch. 
In the teeth it reaches 135,600, and in the core-body 
61,300. Whenrunning as a converter the brushes have no 
lead. hen running on test as a continuous current 
generator a lead equal to four bars of the commutator 
was necessary. The pole-breadth is 64.7 per cent. of the 
pole-pitch, and the voltage ratio of conversion 63.3 per 
cent. The C?R loss in the converter armature at full 
load is 3500 watts; it would be 6250 if used as a con- 
tinuous current generator. The total armature loss as 
converter is 6005 watts; as continuous current generator, 
9130 watts. The temperature rise of the armature at full 
load is 27 deg. Cent. as converter ; as continuous current 
generator it 1s 47 deg. Cent. The temperature rise of the 
commutator at full load is 36 deg. Cent. as converter ; as 
continuous current generator, 52 deg. Cent. 

Another three-phase converter constructed at the 
Schenectady works is a 16-pole 600-kilowatt machine, 
running at 188 revolutions per minute. In this machine 
the pole-breadth is 72 per cent. of the pole-pitch, yet the 
ratio of conversion is 71.8; the voltages at the respective 
sides being 115 and 160. The armature diameter is 100 in., 
the core length 8.25 in., giving 4.3 square inches of peri- 
pheral surface per kilowatt. The temperature rise after 
17 hours with a conversion output of 575 kilowatts was 
15 deg. Cent. in the armature, 23 deg. Cent. in the field 
magnets. The average flux-density in the gap was 69,000 
lines per square inch. 

To the same class of machines belong the four three- 

hase converters recently designed by Mr. Parshall 
Fig. 15) for the Central London Railway. These are 
12-pole 900-kilowatt machines, running at 250 revolutions 
per minute. h weighs about 30 tons; and their 
guaranteed efficiency will be 95 per cent. at full load, 93 
percent. at halfload. They are designed to take in their 
three alternating currents of 1800 virtual amperes each at 
310 virtual volts, the output on the continuous current 
side being at 550 volts. e armature in each is a multi- 
polar drum with 432 slots, and two conductors per slot ; 
and, being lap-wound, has 24 circuits in parallel. It is 
connected down at 18 symmetrical points to the three 


‘ed “9 











| 
© ae 


Fig. 15. 
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slip-rings, there being six such connectors to each ring. 
Owing to the conditions imposed by the relations between 
voltage, oe. and size, it has been the practice in the 
States to design converters to operate ata frequency of 25, 
or at most 30, periods per second. But some of the 
General Electric Company’s converters have been con- 
structed for frequencies as high as 60, so as to be capable 
of being operated from lighting circuits. One such, a 





over 100 kilowatts output have from 4 to 12 square inches 
_ kilowatt. Old machines and small machines vary 

om 10 to as many as 25 square inches per kilowatt. In 
this estimate the —— part only of the peripheral 
surface is counted, be’ e length round the periphery 
multiplied | Anes total (gross) thickness of iron el to 
the shaft. ese values apply to alternators and motors 





as well as to continuous current dynamos. 


16-pole 400-kilowatt two-phase converter, running at 450 
revolutions per minute, has been recently described in the 
Electrical World (May, 1898). , 

One difficulty which has been experienced when operat- 
ing Chavertes in their ——— on the large scale —a 
difficulty which could hardly have been foreseen from the 
working of small isolated machines—is a tendency for 
them, when grou in parallel, to set up a see-sawing 
interference of slow period, probably in consequence of 
armature reactions, similar to those which in certain types 
of alternators trouble their parallel running. Another 
puzzling defect is a similar tendency to hunt, observable 
when two converters are arranged in series at the two 
ends of a long three-phase line for the pu of feeding 
continuous currents from one point to another. The cure 
for these troubles will probably be found in an analogous 
treatment to that adopted for securing good parallel run. 
ning in alternators, namely, careful design so as to pre- 
vent armature reactions from unduly distorting the mag- 
netic field. But the point demands further investigation. 

Before quitting the subject of converters, it is but right 
torefer to the existence of another class of rotating ma- 
chine for effecting the same aim, and to which, for distinc- 
tion, the name of permutators may be allotted. In this 
category are comprised those machines in which alternat- 
ing currents (of one, two, or three phases) are first trans- 
mitted through a stationary part of the apparatus (a 
species of transformer), where they create in a re-entrant 
sectional winding a series of alternating currents which 
differ from one another in phase by small successive phase- 
ee ; these currents being then led off to a commutator 
and commuted, section by section, into a ‘continuous cur- 
rent. To fix ideas, consider Fig. 16, page 697, which is 
adapted from a recent article <4 Dr. J. Sahulka in the 
Zeitschrift fiir Elektrotechnik. The lower part of the dia- 
— represents the stationary transforming apparatus, 

aving three pairs of projecting poles, wound with three 
eee Se A’, B, B’, and C, C’, to which are brought the 
three-phase primary currents. The action of these three- 
phase currents is to produce travelling polarities along the 
row of poles, and induce electromotive forces in the coils 
wound around the portion of the core above the six pole- 
faces. This winding, it will be observed, is electrically 
the precise equivalent of a Gramme ring. In an ordinary 
Gramme dynamo the ring revolves between two poles. 
Here, instead, the two polarities travel past the re-entrant 
winding. Under these circumstances, seeing that the 
commutator stands still, it is necessary that tae brushes 
should be rotated synchronously, in order that they may 
collect the continuous current. An apparatus essentially 
upon this principle was patented* by Zipernowsky and 
Deri in 1888, the brushes of this machine being rotated 
by a synchronously revolving unwound field magnet. 
How sparking was obviated does not appear. A further 
development in permutating machines was made by 
Messrs. Hutin and Leblanc, who turned the difficulty of 
the revolving brushes by the following device : Upon the 
shaft of the synchronous motors is fixed the commutator 
and a series of slip-rings equal in number to the bars of 
the commutator, so that, though the commutator revolves, 
each segment may still be in connection with its corre- 
sponding point on the stationary re-entrant winding. 

he brushes may then be fixed as in ote wf machines. 
In L’Electricien of April 21, 1894, a detailed account is 
given by M. Aliamet of the further ideas of these in- 
ventors. It appears that 18 slip-rings are necessary in 
practice. A further account of an installation at Epinay 
is given by M. Guilbert in La Lumiere Electrique of 
June 16, 1894. The sole advantage of machines of this 
type seems to be that they can transform and convert the 
» (tele currents from a high voltage without re- 

uiring the interposition of any other transformer. Their 
yes x Sere in requiring many slip-rings is obvious. It 
is also very doubtful whether, under varying conditions 
of use, the sparking would not be excessive. Neverthc- 
less, this type of converting machine is well deserving of 
the further attention of engineers. Probably there are 
cases where it is to be preferred to either the motor- 
dynamo group or the rotatory converter proper. The 
motor-dynamo can transform the voltage as well as chan 
the species of current. The converter can change the 
species of current, but only by adopting a fixed ratio of 
voltages. As it is pexpelient to operate a commutator 
at voltages over 1000, the converter cannot be used in 
conjunction with a high-voltage polyphase transmis- 
sion except by the addition of a step-down polyphase- 
transformer. It = joey mes a — tm ner > 
is cheaper (regard being to efficiency of operation 
well o_o prime cost) to instal the converter with the 
step-down transformer, or to substitute a pair of coupled 
machines as motor-dynamo. Experience shows that, at 
any rate in cases where the frequency of supply is already 
sufficiently low, the former is the more economic. But it 
is quite probabie that there are cases where the economic 
conditions of the problem may point to the permutator 
as affording a solution preferable to either motor-dynomo 
or converter. 








Royab eg ering Christmas pee of lee 
tures, speciall to young people, at tl 
Institution, wil ie delivered this va Sir Mabert 
Stawell Ball, LL.D., F.R.S., Lowndean Professor © 
Astronomy and Geometry in the University of Cam- 
bridge. ¢ subject will be ‘‘ Astronomy,” and the — 
tures (which will be illustrated by models and the optica 
lantern) will deal with the sun, the — ow 

lanets, the t ets, shoo 8 
ae. The first nna will be Saltese on Tuesday, 
December 27, at three o’clock, and the remaining lectures 
on December 29 and 31, 1898, and on January 3, 5, an 
7, 1899. 








* Specification No. 12,856, of 1888, 
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AGRICULTURAL APPLIANCES. 


26,158. E. H. Nicholson and W. Mather, Newark- 
on-Trent, Nottingham. Cultivators. [5 Figs.) Novem- 
ber 10, 1897.—This cultivator has spring tines mounted in groups 
upon section frames that are pivoted at one end, and has improved 
means of adjustment to the various depths and pressures required 
in cultivation. As illustrated, to the revolving lifting axle A is 
fixed a bracket having an arm @ extending backwards. To the 
arm @ is pivoted a double-ended lever 1, one end of which is 


A 





curved over the lifting axle in a forward position ; the other end 
is also curved and extended backwards, as shown. To the for- 
ward end of this lever is pivoted a straight bar 2, the other end 
of the same bar being guided loosely in a projection 3 formed 
integral with the bracket on the lifting axle. Between a shoulder 
or collar on this bar and the projection 3 on the bracket is an 
open coiled spring 4 tending to raise the forward end of the 
lever and depress the back end of the lever 1. (Accepted October 
19, 1898.) R 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


.264. SirH. Grubb, Rathmines, Dublin. Genera- 
tion of Acetylene Gas. [7 Figs.] November 30, 1897.—In 
this apparatus the generation of gas is automatically regulated. 
A generator A having one or more baskets or compartments to be 
filled with carbide of calcium or the like, is connected to an en- 
closed container L in such a manner that the water will naturally 
flow from an elevated tank K by way of the container L and by 
means of the pipe connection C on to the calcium carbide, which 
pipe C is situated at the normal level of the water in the con- 
tainer and connects to the bottom of the generator. The pipe C 
is further provided with a valve C! for shutting off the supply of 








toid 





may be 


water when required. The g tor of the con- 
tainer L as shown, or it may be inside the same. It is arranged 
80 that as the volume of gas passing into the container L in- 
creases, water is displaced from the container, and is forced up by 
4 pipe L! to the water tank K, and as the level of the water in the 
Container is lowered, the level of the water in the generator is 
also lowered until it is practically drained of water. If the gene- 
rator is placed outside the container, it is provided with a water 
jacket, and, if desired, the various valves are controlled auto- 
matically by the removal and replacing of the cover of the gene- 
rator. (Accepted October 19, 1898.) 


28,367. C, Humfrey. Northwick, Chester. Gas 
ucers. [2 Figs.) December 1, 1897.—In generators 
{to which the fuel is supplied through a hopper, bell, or receiver 


at the top) there is usually a space immediately below the | stop 


bell or receiver that is practically dead and useless for gasify- 
a _This is almost equally the case whether the hopper be on 

e side or in the centre of a gas generator, or in the 
Centre of a cylindrical one. Now this invention is designed to 
Convert this dead space below the hopper into the gasifying one 
-~ thus increase the yield of the furnace and incidentally lessen 

© amount of tarry matters which escape without being converted 
permanent gases. The figures show this invention as applied 


into 


to a Mond circular gas producer. A is the ordinary inverted 
hopper below the bell B ; C is a similar but smaller-sized bell or 
inverted hopper below the hopper A. From the upper part of 
this bell C, one or more tubes or passages D lead the gases col- 
lecting in the bell C to the space E in the upper portion of the 
gas generator above the fuel. The bell C can be suspended from 
the upper part of the hopper by means of suspension bolts 
fastened or hooked to the lowest points of such bell. The action 
of the apparatus is as follows: The air and steam entering the 

















bottom of the gas producer pass nearly uniformly up through the 
mass of fuel, and are converted into permanent gas. This gas 
ses partly up through the bell C and partly into the space E 
etween the sides of the main hopper or receiver A, and the sides 
of the producer. The bottom of the bell C is placed so much 
lower than the bottom of the hopper A as to make the distance 
from the hearth of the gas producer to the surface of the fuel 
below C somewhat less than the distance from the hearth to the 
surface of the fuel between the walls of the gas generator and the 
hopper or receiver as shown. (Accepted October 19, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


24,941. J. W. Hulse, Salford, Lancaster. Boring, 
Screwing, Tapping, and Machines for use in 
the Manufacture of Water-Tube Boilers, &c. [7 Figs.) 
October 27, 1897.—1 is a slide-bed mounted on standards and pro- 
vided with fast and movable headstocks. Between the headstock 
centres is mounted a bar 4 that is adapted to be rotated by the 
driving spindle in the fast headstock, and is provided with one or 
more boring and screwing tools or hoe or a milling cutter. In 
Fig. 1 the said bar 4 is shown provided with a boring tool 5, and an 
internal screwing or tapping tool 6. Also upon the bed 1 is 
mounted a sliding carriage 7 provided with self-acting feed tra- 
verse and quick hand traverse, whereby it can be moved along the 
bed. The self-acting feed traverse may be operated through 
change gearing. For hand traverse a rack and pinion are pro- 
vided. Upon the sliding carriage is mounted a transverse slide 
that serves to facilitate the setting of the work and removal of 
the boring and screwing bar 4. Upon the transverse slide is 
mounted a gripping device for holding the work to be operated 





























upon, in position. The gripping device comprises two brackets | 
that are adjustable relatively to one another in a longitudinal 
direction and parallel to the axis of the boring and screwing bar 4, 


to suit the different lengths of objects to be dealt with. h of 
the brackets has a circular hole through it to admit of the e 
of the boring and screwing bar. At the inner end of each bracket 


is fixed a semi-circular ring 15 for supporting the object to be 
bored or screw-threaded, and a ring which is serrated on its face. 
One of the serrated rings is attached toa sliding bush, which is 
formed with an external screw-thread, and is arranged to be moved 
endwise in its bracket by a wormwheel 18 which acts on the bush 
as a rotating nut, is prevented from moving endways, and is 
arranged to be rotated by a worm19. The work is gri and 
held endways between the two serrated rings. For milling, the 
work to be milled may be fixed in the gripping device or directly 
to the transverse slide ; in the latter case it is fed transversely 
below a milling cutter carried by a rotary bar between the centres 
of the headstocks. (Accepted October 19, 1898.) 


25,486. A. Dunbar, Eimee pect. Machinery for 
&c., Staves for (9 Figs.) November 3, 
1807.—This machine is designed to prevent the waste of staves 
which have a natural twistorcurve. In use the lever, is operated 
so as to withdraw the clamps e! to allow of a stave being inserted 
in the position shown in Fig, 1. The edge at one end of the stave 
drops into a slot in the stop‘! as faras the edges of the slot will 
allow it. If the stave is too thick to drop into the slot it remains 
on the top of the stop. The other end of the stave rests on the 
k which is now adjusted by a screw so as to bring the lower 
edge of the stave into the desired position, the bottom of the frame 
b being used as a guide for adjustment, or a separate bar or in- 
dicator may be used. The lever jis again operated to allow the 
weighted levers gto force the clamps 
clamping such stave securely between them and the clamps e. 
The lever o is operated to lower the stops clear of the stave. The 








el against the stave, thereby | closed 


the lower edge of the stave as shown in Fig. 2. The lever s is 
actuated so as to bring down the arms and cutters pl, which latter 
cut away the top edge of the stave to the desired point. The 
cutters p! are then again raised ; the wormwheel and connections 
operated to traverse the frame b back again to the position in 
Fig. 1 when the lever j is operated to raise the weighted levers g 
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and withdraw the clamps from the stave, which is then free to 
drop or be taken away from the machine, e stops are now 
raised into position to receive another stave, and the series of 
operations are repeated. If desired, a stop may be used in any 
convenient manner whereby the levers 7 will be automatically 
operated to release the clamps on the return of the frame b. 
(Accepted October 19, 1898.) 


29.435. W. Heap, Manchester. Roller Bearings. 
[5 Figs.) December 13, 1897.—This bearing allows for compensa- 
tion for wear of the rollers or shaft. The rings of rollers a are 
arranged with their larger diameter towards the centre of the 
bearing, and this end of the rollers in one ring are in rolling con- 
tact with the larger end of the rollers in the other. In order 
that the circular motion of the rollers @ about the axis of the 
shaft shall be such as to maiotain the same axial line of the rollers 
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to the axis of the shaft, the rollers @ are sufficiently inclined from 
the horizontal plane, and the inclined axis of the rollers if pro- 
duced would cut the axis of the shaft. To secure the requisite 
bearing for the two rings of inclined rollers, a bush bis provided, the 
outer periphery of which is of double conoidal formation, around 
which the rollers @ are di Metallic separating pieces are 
placed between the rollers, and these pieces or bars move round 
the axis with the rollers, being attached to rings to secure correct 
distancing. (Accepted October 19, 1898.) 


MINING, METALLURGY, AND METAL 


WORKING. 
27,015. J. E. Dowson, Westminster. Reduction of 
Ores and F therefor. [3 Fizs.} November 18, 


1897.—This invention relates to the class of furnaces used for 
heating ores or minerals while in contact with reducing 3 
This furnace is heated by water or producer gas, which is first 
passed through the ore chamber a, and afte burnt in the 
combustion chamber b beneath, into which its rate of entry is 


Fig.7 
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regulated by the damper k. The gas and air are heated in re- 
generators or in flues heated in the furnace. When it is neces- 
sary to stop gas from passing over the ore it can be sent into the 
combustion chamber direct, or some of the can be 
through the ore chamber, and some of it can taken direct to 
the combustion chamber, the admission <_- and air being regu- 
lated by valves. (Accepted October 19, 1898.) 


RAILWAYS AND TRAMWAYS, 


27,297. A. Kho » Kischinew, Russia. 

A tus for Actuating the Brakes of Railway 
[5 Figs.) November 20, 1897.—This 

applies the brakes in the case of a derailment or other sudden 
shock or violent motion being communicated to the rolling stock. 
There is secured to the collar of one or more of the springs of a 
vehicle a bent bar furnished with abutments that icipate in 
the movements of the spring, and between these abutments there 
is arranged a valve that ci; in the movements of the 
body of the vehicle. Any abnormal displacement, either of the 
axle or of the body of the vehicle, will result in the automatic 
pve J of the valve, and consequently the automatic operation 
of the brakes of the train. When in its normal position, a lever D 
is midway between the two plates b, b! of the bent bar A. As | 
as the lever occupies its normal position, the valve O will be 


=e 
; but, the case of an abno: com: n of the 





wormwheel gear d is then actuated so as to traverse the 
frame } and carry the stave above the cutters p which cut away 





vehicle spring or of an abnormal movement of body of the 
vehicle, the d@ of the lever will strike the corre- 
sponding plate b! of the bent bar B; from this will result an 


angular displacement of the lever D, and consequently the open- 
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ing of the valve C under the action of the toothed cam or eccentric 
portion, which will afterwards keep the valve open. In the case 
of a tyre rupture, a derailment, &c., the other plate d of the lever 























will strike against the corresponding plate b of the bent bar, which 
will again bring about an angular displacement of the lever D, 
and consequently the opening of the valve C. (Accepted October 19, 
1898.) 


SHIPS AND NAUTICAL APPLIANCES. 


28,732. J. Burgum, Rio de Janeiro, Brazil. Means 
and Apparatus for Controlling Propellers. [1 Fig.) 
December 4, 1897.—The apparatus comprises a long narrow 
pressure plate A, which is placed at the back of propeller B, 
extending from top to bottom of same. At the bottom end it is 
secured by a hinged joint, allowing the pressure plate A to oscil- 
late. At the top end of the pressure plate is connected a rod D, 
passing through the stern frame, which has a stuffing-box to pre- 
vent water oman | into the vessel. The rod D extends to a 
lever, which has at its centre a fixed pin to allow the lever to 
oscillate upon. This lever transmits its power to the rod H, 
which hasa spiral spring I, adjusted by a set nut, to counteract 
the pressure plate A. At the end of rod H is connected a lever 
J, which has at its centre a pin to allow the lever to oscillate. 
This is fixed by an adjustable screw, which goes through a fixed 
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bracket, and has on the end two nuts to set lever J in position. 
At the top end of the lever is connected a piston shaft N, which is 
secured to a piston valve O, which moves in a cylinder having 
round its circumference steam ports to admit the steam to supply 
the engine as required to maintain a uniform speed. By the use 
of this pressure plate at the back of the propeller there is obtained 
@ pressure on the same due to resistance, according to the velocity 
of the ship, and as the pressure plate is released from the water 
together with the propeller, its surface in contact with the water 
is reduced in proportion ; thus the spiral spring I forces the rod 
H in the direction of the arrow to pull the lever J, thus movin 
the piston-rod N so to close the steam ports. The steam admitte 
to the cylinder is regulated in accordance with the propeller 
leaving the water, maintaining a uniform ~~ The piston O is 
adjusted by the set nut to suit the speed of the ship. (Accepted 
October 19, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


22,795. A. Jordan and J. G. H. Browne, London. 
Fg a te infer = apne meee Beeman nage | 
© Velocip: otor Cc es, an cycies, an 
Self-Propelled Road Vehicles. (3 Figs.] October 5, 1897. 
—This invention relates to improvements in single-acting three- 
cylinder engines, having the three pistons connected with and 
acting upon a single crank; such engines being actuated by 
steam, gas, or fluid under pressure, or by explosions in the 
cylinders ; and in the application thereof to velocipedes and self- 
eae vehicles. 4 is the frame plate which is firmly attached 
to the frame of the cycle or other road vehicle. The crank axle 5 
is fitted with a toothed = 6, which gears into the internal 
teeth of the sprocket wheel 7, as shown, whereby the latter is 
driven. The axle of the sprocket wheel may be fitted with pedals 
if required. The axle of the sprocket wheel is fitted with ball 
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bearings, and it is preferred to fit the crank axle 5 in a similar 
manner. 4a are the extensions to the frame plate for carrying the 
cylinders 8, The extensions 4a and the blocks on the cylinders 8 
are (preferably) dovetailed together, as shown in Fig. 2, and 
eecured longitudinally by screws as shown. On withdrawing the 
screws the cylinders may be readily withdrawn endwise, for 
cleaning or other purposes. The engine is fitted with the usual 
connections for generating the motive power, the pipes and 
other connections being formed to suit the nature of the expan- 
sive force to be employed ; valve boxes, as shown at 9 in Fig. 3, 
being employed when steam is used. For the Bg oo! of 
reducing weight, this engine is principally formed of steel. 
(Accepted Septemter 28, 1€98.) 





14,639. H. J. C. Pattison and J. A. Pattison, 


Granili, Italy. Water-Tube Steam Generators. 
(4 Figs.] July 2, 1898.—This boiler contains an arrangement 
of Field tubes which may be cleaned externally while the boiler 
is at work, and which may be removed without displacing any 
fixed portion of the boiler or furnace structure. In the illus- 
trations herewith a is a steam and water drum, 0} a group of 
Field tubes, which are arranged in two inclined series on either 


























side of the firegrate e, the closed ends of the groups of tubes 
being opposite the door f through which they mf be removed. 
These doors also allow of the tubes being cleaned, if necessary, 
while the boiler is at work. A diaphragm fh is placed near the 
inner tubes where they project into the receiver, to separate the 
currents of water, whose direction of flow is indicated by arrows. 
(Accepted October 19, 1898.) 


TEXTILE MACHINERY. 


28,565. R. W. Knox, Kilbirnie, Ayr. Machines for 
Hackling and En Flax. [5 Figs.) December 3, 1897. 
—lIn this machine the fibres are cut off at various lengths, accord- 
ing to the length of fibres inserted, for the purpose of obviating 
waste. A bar b with an index face rests on a bracket on a frame 
BI, and is mounted to work through a guide in the frame carry- 
ing the holders A, and opening and closing gripping plates Al. 
This bar in the upward motion of frame is carried upwards, and 
as it lies parallel to the hanging fibres a in holder A, the figures 
on the —— index show the attendant at what length the 
fibres should be ended or cut off. A corresponding index bar or 
plate is secured parallel on a fixed frame of the machine, and a 

inter is mounted on the frame B! carrying the nipping or 

yreaking rollers B which travels in front of this index. The 
attendant then turns a handwheel C which operates mechanism 
to raise or lower the frame B! carrying the rollers B a distance 
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corresponding to the figure at which the pointer is opposite 
index. This mechanism may consist of a spindle on the end of 
which the handwheel C is mounted, the spindle having a pinion 
gearing into a spurwheel in a short parallel spindle and a toothed 
= wheel on this latter spindle would gear into the teeth of a 

r rack D secured by lugs to the frame B! carrying the nipping 
rollers B. Eccentric, lever, or other equivalent mechanism may 
be substituted to reciprocate the frame B!. Guide rollers are 
mounted in brackets in the reciprocating frame B!, one of them 
being counterweighted, so as to act on the plates Al to grip 
the fibres a when ending these. Rods E are attached to the frame 
B! by lugs, and a rod is connected from these duplex rods E to a 
band which passes round a pulley, and the other end of band has 
attached to it a counterweight, so as to balance the frame B' and 
require = of power in operating it. (Accepted October 
19, 1898. cs 


24,027. J. Smith and W. Holdsworth, Halifax, 
Yorks. Gill Boxes for Preparing Wool and other 
Fibre. [8 Figs.] October 19, 1897.—These improvements consist 
in the employment of a new form of mechanism for lessening the 
wear and tear of the fallers, whilst the new apparatus permits the 
machine to be run at a greatly accelerated speed ; especially is 
this the case with heavy gill boxes. A is the framework of the 
machine, B the upper screw for working the fallers forward, C 
the lower screw employed to bring the fallers D backward. E is 
the upper saddle or bed upon which the upper fallers travel, and 
F is the lower saddle or bed upon which the lower fallers travel ; 
all of which parts are of ordinary construction, and form no part 
of the invention. In order to prevent the faliers dropping from 
the upper eaddle E to the lower saddle F as is customary, there 
are employed, according to this invention, a pair of diagonal 
spring bars G, each outer end of which is provided with a foot or 
projection H. The opposite ends of these diagonal bars are made 
with a spring of any suitable shape secured under the framework 
A by a nut. These diagonal spring bars are supported or con- 
nected about the middle thereof in a box cr casing, the bottom of 
which may be attached to a lever K controlled by acam or tappet 
at the back of the machine or otherwise. This cam is so timed 





that as each upper faller D arrives at the outward end of the 
upper saddle E that the diagonal arms G with the feet H are just 
in a position to receive the faller as it leaves the saddle (Fig. 3); the 
weight of which also ly overcomes the elasticity of the spring 
whereby each faller is lowered or carried from the top saddle to 
the lower saddle, and not allowed to drop as is customary. By 
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this means the wear and tear of the extreme ends of the fallers, 
together with the saddles upon which they have dropped, is now 
entirely avoided, and the noise occasioned by their dropping from 
the top saddle to the bottom saddle is considerably lessened. (Ac: 
cepted September 28, 1898.) 


VEHICLES. 
28,609. W. D. Priestman, 8. Priestman. and T, 
Wrigh ton-upon-Hull. rer Gear for 
Motor Cars, &c. [3 Kigs.] December 3, 1897.—In steering 


gear constructed according to this improved method, the steering 
handle A is attached to a vertical spindle which is mounted ina 
light column fixed on the footplate in front of the driver's seat. 
To this spindle, on the underside of the footplate, is attached a 
spur pinion which gears with a toothed quadrant. This quadrant 
is secured to the lower end of a vertical spindle G, to the upper 
end of which is attached an eccentric toothed pinion or partial 
pinion forming a pair of eccentric toothed sectors H, one on 
either side. These toothed sectors H respectively mesh with 
other eccentric toothed sectors I, the latter being formed or pro- 
vided with arms to which connecting-rods K are attached. The 
opposite extremities of these connecting-rods are attached to 


Fig. 
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levers which are fast upon the forks M or other carriers in or on 
which the road steering wheels N are mounted. When the hand 
steering wheel A is turned in the direction of the arrow (Fig. 2), 
the inner roadwheel N is pivoted through a greater angle than 
the outer roadwheel by reason of the eccentric form of the 
toothed sectors H, I, as shown by the dotted lines in Fig. 2. 
The centre of the pair of toothed sectors H, as also the centres of 
each of the toothed sectors I, are carried ina casting bolted to the 
framework or body of the vehicle. The pitch lines of the eccen- 
tric toothed sectors preferably form an elliptical curve— that 6 
to say, they each form a portion ofa true ellipse, whereof one en 
of the foci constitutes the working centre of each toothed nackes. 
Hence the teeth pertaining to the sectors are always in —_, 
and effect the differential movement above described to the roa 
or steering wheels, (Accepted October 19, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in on 
United States of America from 1847 to the present time, 4 
reports of trials of patent law cases in the United States, we Bes 
consulted, gratis, at the offices of Ene: , 35 and 36, Bedford- 
street, Strand. 








Pic 1n Germany.—The production of pig iron in Ger- 
many in September amounted to 614,497 tons, as com- 
pared with 581,674 tons in September, 1897. The aggre- 
gate output for the first nine months of this year was 
5,450,595 tons, as sommeeet with 5,062,708 tons in the cor- 
responding period of 1897. 
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MERICAN INST T bour, showing the extensions. Below is a_list of E No. Vessels. Tonnage. 
= eearanes Saeuaaan rind the arrivals and departures of vessels from Buffalo Totals in — “ = 3 48 fo 
New Y , : in 1897; these figures are very interesting and | ,.roas¢’in 1893 wim °°" 460 88,435 
(Faom ovr New Yorx CoRREsPoNnpEnt.) suggestive, and to them we add the vessels and ie 894 ,, 189 469 269,117 
(Continued from page 671.) tonnage through the Detroit sexta J = _— Increase in a over ms mi 87 ans, 739 
In the afternoon the members and guests had an | between Lake Erie and the Northern es. ey “9 ” oe 7 . 
excursion by water. The Reception Committee, | will no doubt surprise many even in the United » 1897, 1886... 70 137,734 
with due oe = y bear 1 act agg 0 States. Arrivals and Departures for Ten Years. 
excursion was to be onthe weather rae ; . ; ; 
Lake Erie can get up as nasty a sea on a small pre- The Shipping Trade of Buff : ata pores Ne me po a pyre on 
tence, as the straits of Dover. The boat passed Vessels Tonnage. 1889 9,021 6,906 249 
through the creek as far as the Union Iron Works, | Vessels in coastwise trade entered 4547 5,414,067| 1890 9,762 7,556,413 
where a landing was made and the new furnaces in-| American Vessels entered from 1891 10,879 8,928,763 
spected ; like the Irish jail, some of the new parts| _ foreign ports ee ids iY 985 324,756 1892 11,479 9,560, 922 
were made out of the old ones, bué the office was a — vessels entered from 200 35.073 Lao we e780 ee 
thing of beauty. It even had stained glass windows| ‘°'®!8" Ports SRA a ce 1895 9.975 9,612, 423 
and wainscotted walls, which led one of the members Totals in 1897 752 5,773,876 1896 11,322 11,304,742 
from the up-country district to mistake it for a bar eee 5581 5,634,494 1897 11,563 11,581,858 
= y am A WAZ OT) UL ps 
HARBOUR BIDE / . Wwe air ——) ud 
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SCALE OF FEET 


and invite his friends to have a beer all around. 
Then, re-embarking, the party went to the Great 
Northern Elevator (see Fig. 14, page 716), which 
has a frontage on the canal of 296 ft., and is 120 ft. 
in depth, rising to a height of 167 ft. It rests on 
a rock foundation 48 ft. below the water, and the 
masonry is supported by 6000 piles driven to the 
rock. It is operated throughout by electricity. It 
has a capacity ef 2,874,000 bushels. The grain is 
raised by movable legs, each raising 20,000 bushels 
an hour. A view of. the Buffalo Harbour and 
River is shown in Fig. 15. From this elevator 
the party passed out into the Lake to inspect the | 
breakwater under construction by the United | 
States Government, under the direction of Major 
T. W. Symons, of the Engineer Corps. Al- 
though there was but a light breeze, the boat 
began to roll in such a way as to make some of its 
passengers feel reflective. 

Figs. 9 to 13 show sections of the Break- 


water and Timber Crib, together with the plan and 
elevation of the Sand. Catch Pier extension ; these 





were kindly furnished to your correspondent by 
Major Symons, as well as the map of Buffalo Har- 




















BuFraLo Harsour AND NEw BREAKWATER WORKS. 





Arrivals and Departures in Detroit River—Vessels and 


Tonnage. 
Number of Ves- 1893. 1894, 18965. 1896. 
sels... ... 83,168 34,800 36,104 33,290 
Registered Ton- 
nage (exclusive 
of Canadian 
vessels) ...23,091,889 26,120,000 25,845,679 — 


The new breakwater at Buffalo will cost about 
2,000,000 dols.; a part of it will involve dredging 
ta a depth of 60 ft. below water level, in order to 
remove the unstable material and replace it with 
gravel. When built, this will give opportunity for 
the construction of piers from the shore to the 
established harbotr line, which can be carried along 
the shore for 3} miles or more ; railroads will have 
ready access to these piers, and to such elevators, 
warehouses, &c., as may be built on them, thus 
facilitating the entry and departure of shipping, 
which now has to traverse the Buffalo River or ship 
canal for a maximum distance of two miles; the 
river at its widest part is only 200 ft., and is quite 
tortuous, which means towing by tugs, as well as 





Total in 1895 5019 4,793,338 

» 1894 4795 323, 
3: ieee 5315 4,759,017 
> Soe 5681 4,736,945 
pa 1891 5444 4,495, 7u5 
3 ae 4886 , 836,541 
» 1889 4517 3,461,089 
e 1 os ey 4322 3,018,339 

Decrease in 1893 under 1892 366 
Increase in 1893 over 1892 ... 22,072 
Decrease in 1894 under 1893 520 435,480 
Increase in 1895 over 1894 ... 224 469,801 
a 896 ,, 05... 562 841,156 
99 1897 _,, 1896.... 171 139,382 
Departures. 

Vessels in coastwise trade cleared 4704 5,625,831 
American vessels cleared ... aya 804 153,937 
Foreign vessels cleared 213 28,214 
Totals in 1897 5811 5,807,982 
a 1896 5741 5,670,248 
os 1895 4956 4,819,085 
are 1894 4869 4,466, 365 
» 1893 5338 4,735,542 
io- 1892 5798 4,823,977 
ig. 5435 4,433,058 
ty 1890 4876 3,719,872 





delay in entry and departure ; to this is added the 
further delay often occasioned by congestion of traffic 
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and impossibility of turning the craft in the streams, 
some of the ships being over 450 ft. long. Com- 
pleting the scheme of piers, &c., depends on the 
co-operation of the city and property owners, as the 
city owns a strip of land 130 ft. wide along the 
shore of the lake, originally purchased to protect a 
sea-wall now rendered unnecessary by the construc- 
tion of the breakwater. So far, no action has been 
taken which would render the scheme possible, 
though several attempts have been made. It is 
bound to come in time, and should be treated 
liberally by all concerned. 

One of the recent Buffalo papers paid a high 
tribute to Major Symons, the engineer of the 
works, as follows : 


It may not be generally known, but it is a fact, that, 
had it not been for the jor’s skill in overcoming ob- 
stacles, the present great improvement to the harbour 
would have been delayed indefinitely. Rubble stone at 
1.20 dols. a cubic yard, was recommended for the entire 
corps of the rubble-mound section of the breakwater. 
Major Symons substituted gravel at 30 cents, thus saving 
600,000 dols., and securing the passage of the Bill autho- 
rising the improvement. ‘‘The Major submitted new 
plans entirely, including a simpler arrangement of the 
sections into which the work necessarily had to be broken, 
and these were adopted in their entirety; so that the 
responsibility as well as the glory of the achievement 
seems to be the Major’s.” Employed in the work is a 
dredge which has a daily capacity of 5000 cubic yards of 
soft excavation, and can be used at a depth of 120 ft., 
lifting 15 cubic yards each time. A trench 60 ft. wide 
at the bottom, and 90 ft. at the top is to be excavated 
in the mud at the bottom of the lake to the depth of 
30 ft., and into this is to be dumped gravel to the 
level of the lake bottom, broken stone going on the 
top of this to furnish a foundation for the crib work 
of the breakwater, which will be 12,000 ft. long when 
finished, 5000 ft. being of gravel and stone, and the 
remainder of timber crib. Major Symons designed, 
especially for this work, a water telescope, by the aid 
of which the bottom of the lake is plainly visible to 
him or his engineers from the deck of a scow. Its dis- 
ylacement is such that it floats at a depth of 8 ft. or 9 ft. 
Braided by the complete information which is thus fur- 
nished by the Government engineers, the dredgers and 
others employed in the submarine work have no difficulty 
in following the course laid out and the plan of construc- 
tion. “When the work is completed there will be a line 
of breakwater, broken only by two openings, 20,000 ft., 
about 3} miles long, sheltering the finest and busiest lake 
harbour on earth.’ 

Moprern Curoia Practice. 

The next morning a discussion on Mr. Summers’ 
paper (see page 671 ante) occurred. Mr. Bachman 
submitted 138 analyses of iron made at his furnaces 
in three years. The following Table shows these 
analyses arranged according to silicon : 


Mopern Cupoia Practick; ANALYSES OF CasT TRON. 


Silicon .. . 0.50 to 1.00 | 1.00 to 1.50 1.50 to 2.00 | 2.00 to 2.25 | 2.25 to 2.60 2.50 to 2.75 2.75 to 3.00 | 3.00 to 3.25 
Phosphorus a2. | 0.20 0.37 040 | 0.40 0.42 0.41 0.39 
Manganese 0.61 0.66 0.66 0.56 0.55 | J.53 0.60 0.68 
Sulphur .. 0.032 0.028 0.024 0.025 | 0.027 0.030 0.028 0.023 
Silicon .. os 0.75 1.25 1.83 2.13 |} 239 | 2:62 2.87 3.14 
Graphitic carbon 38.367 8.365 3.170 3.383 | 3.499 3.515 8.481 3.574 
Combined ,, 0.451 0.356 0.242 0.197 | 0.185 | 0.176 0.171 0.201 
Total pe - ve 3.818 3.716 3.412 3.580 | 8.684 | 3.691 3.652 3.775 
Per cent. graphitic carbon.. 88,155 90.453 92.90 94.40 | 94.94 95.234 95.234 94,615 
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Mopern Cupota PrRAcTICE; AVERAGE ANALYSES OF 97 CASTINGS. 

















f 0.79 | 1.25 | 1.50 1.75 | 2.00 2.25 2.50 | 2.75 | 3.00 3.25 3.50 | 4.00 
Silicon ~| to to to to to to to | to to to to | to 
Ul 1.25 1.50 1.75 2.00 2.25 2 50 275 | 300 | 3.25 3.50 3.75 | 4.25 
Phosphorus .. 0.46 | 0.59 0.67 0.79 0.75 0.79 0.75 | 0.71 | 0.75 0.89 0.63 1.07 
Manganese .. 0.49 0.45 0.42 0.38 0.43 0.48 0.41 0.47 = (0.60 0.37 0.40 0.87 
Sulphur 0.107 | 0.10 0.08 0.068 | 0.068 | 0.073 | 0.09 0.074 | 0.071 | 0.112 | 0.067 | 0.099 
Silicon - ee 1.00 1.38 | 1.62 1.90 2.12 2.37 2.61 | 2.86 | 2.08 3.32 3.63 4.10 
Graphitic carbon .. 2.751 | 2.773 | 2.959 | 2.935 | 2.9125) 2.9366] 2.856 | 2.91 3.097 | 2.802 | 2.857 | 92.635 
Combined _,, 0.563 | 0.549 | 0.5036 0.488 0.4358) 0.4533} 0.87 | 0.346 0.3486; 0.432 | 0.287 | 0.465 
Total . a --| 3.814 | 3.822 | 3.4627' 3.423 | 3.3483) 3.390 | 3.243 | 3.256 | 3.4456| 3.2385 3.144 | 3.100 
Per cent. graphitic carbon 82.767 | 83.474 | 85.456 85.738 86.954 86.648 | 88.066 | 89.370 | 89.883 | 86.549 90.871 | 85.10 





had any influence on the carbon contents of either 
castings or pig iron, it lost it at from 1.50 to 1.75 
per cent. He thought it much easier to make 
No. 1 iron with 0.03 to 0.04 per cent. sulphur than 
with less. In sampling Buffalo iron by drilling the 
centre of a pig broken in the middle, while it did 
not give absolutely reliable results, yet under 
uniform conditions he considered them compar- 
able. The following analyses come from three 
points in the same pig : 











——— Sow End. | Middle End. Tail End. 
Phosphorus 0.47 | 0.47 0.47 
Manganese 0.38 | 0.38 0.38 
Sulphur .. 0.016 | 0.018 0.014 
Silicon... ss 3.12 3.12 3.10 
Graphitic carbon 4.18 3.56 3.79 
Combined ,, 0.16 0.14 0.19 
Total Ss is 4.34 3.70 3.96 
Per cent. graphitic carbon 96.36 96.22 95.02 





Mr. R. 8S. MePherran thought Mr. Summers had 
given undue weight to the determination of the 
total carbon, as it may vary in different parts of 
the pig, decreasing materially toward the centre, 
nor can the softness be determined by its total 
carbon contents. He did not believe in demanding 
a certain amount of carbon in pig-iron specifications. 


In ordinary work the castings from the same mixture 
should not vary 0.15 per cent. in silicon, and for cylinders 
and special work do not vary 0.10 per cert. As the 
silicon contents increase, the ratio of graphite to com- 
bined carbon increases, provided the other conditions 
remain constant, provided the conditions of cooling are 
not altered, and provided silicon and iron are the only 
variables. The influence of any given percentage of 
silicon is more powerful the lower is the total percentage 
of it which is present. A change of 0.10 or 0.20 per cent. 
in No. 5 iron makes a decided difference in the carbons, 
whereas in a No. 1 iron the effect is often overshadowed 
by the more potent influence of the cooling conditions. 
These are of great importance, since an iron which in a 
small casting would be white may in a large casting be 
perfectly grey. An iron cast in a l-in. test bar may give 














Mr. Bachman claimed that under the same con- 
ditions in a normal furnace, the silicon contained in 
the pig is the gauge of the furnace heat, and that 
the causes which produce silicon, produce graphite 
to the point of saturation, hence higher silicon pro- 
duces higher graphite. He considered iron with 
less than 1.50 per cent. of silicon as special irons. 
For the other irons he expresses the doubt whether 
there is any tool sensitive enough to tell the 
difference in cast irons with the carbons as in the 
highest and lowest silicon averages, and he is 
certain that the 3.14 per cent. silicon iron will 
dull a tool much faster than the 0.75 silicon iron. 
But as the average casting does not contain less 
than 1.50 silicon, for pracsical purposes only the 
irons with 1.50 silicon and uoward are comparable. 
No one who has made even two analyses of cast- 
ings, and has tooled them, will venture to say 
that the higher silicon is the more desirable for 
machinery castings, whatever it may be for small 
work, where fluidity is of importance. He then 
submitted the Table given above, made up of 
averages of 97 castings for various purposes. 

The variation in manganese is between 0.37 and 
0.50 per cent., which does not increase the com- 
bined carbon. As the silicons increase from 1.50 
to 3 per cent., there is a gradual decrease in the 
combined and total carbons, and the ratio of 
graphitic carbon to total carbon does not follow the 
silicon contents. The speaker thought if silicon 





a tensile strength of 35,000 1b., but ina heavy flywheel 
will not average 20,000 lb. per square inch. The indis- 
criminate use of ferrosilicon is to be condemned. 

Mr. Summers’ paper treats of a subject of vast 
importance, and one which at present is attracting 
much interest. Investigations of an elaborate 
character are being made, and one prominent 
society has just appointed a committee in confer- 
ence on this subject. 


CHEMICAL AND PuysicaL CHARACTERISTICS 
oF STEEL. 

‘*The Relations between the Chemical Constitu- 
tion and the Physical Character of Steel,” by W. R. 
Webster, was the title of the next paper. The author 
alluded in some detail to the investigations of others 
on this subject, beginning with those of Mr. A. L. 
Holley in 1874. He cited Dr. Drown, Dr. Sterry 
Hunt, Dr. C. H. Dudley, Dr. R. W. Raymond, 
and others, quoting at some length from their con- 
tributions, and, further, submitted many valuable 
Tables prepared by them, as well as some of his 
own. Fortunately for your correspondent, he 
summed up his conclusions, and those are all that 
can here be quoted. In regard to the value of such 
investigations he said : 

Already the steelmaker depends more and more every 
year on the very points that we have been discussing, 
and the engineer should know what he is doing when he 


fications in which the chemical requirements do not all 
agree with the ultimate strengths specified? This in the 
ordinary home orders may make very little difference, as 
it is an easy matter to investigate and make proper modi- 
fications required, but in specifications from foreign rail- 
roads or engineers at a distance, for material on export 
orders, it isa 2 different matter. There is no time to 
refer questions of this kind, and the inspector is some- 
times forced to condemn material that he knows from 
experience is all right. It may give better physical tests 
than were called for, but not conform to the chemical 
requirements in the particular specifications in question, 
though it would meet both the physical and chemical re- 
quirements of our leading engineers and railway com- 
panies in this country. Some of these foreign specifica- 
tions are so worded, and the requirements are such, that 
it is not safe for an American manufacturer to bid on the 
orders. Thismay be due in wy to their not understand- 
ing all of the conditions under which the tests are to be 
made. In other cases it seems as though modifications 
must have been made on previous orders, either in the 
chemical requirements or physical tests called for, as no 
steel was ever made that would meet all the require- 
ments of chemical and physical tests in some such specifi- 
cations. 

Many export orders for rails call for phosphorus not 
over .06 per cent., while the sulphur is allowed a much 
higher limit, or not specified at all. This low phosphorus 
cuts out several of our largest steel works, whose material 
will meet all of the physical tests called for, being low in 
sulphur and under 0.10 per cent. phosphorus, and giving 
entire satisfaction to our leading engineers and railroad 
companies. The foreign manufacturers of basic Bessemer 
steel and low-phosphorus acid Bessemer steel are working 
the low-phosphorus clause for all it is worth, just as our 
manufacturers would do under similar circumstances ; 
but we, as engineers, want to know if there is any good 
reason for this distinction, which is made on account of 
local conditions, and if the high sulphur is not as unde- 
sirable as the phosphorus would be up to the limit of 
0.10 per cent. usually allowed in this country. 

This is a matter that should be thoroughly discussed 
and on which opinions should be secured from our leading 
engineers ; for it of no use for the manufacturers to give 
their opinion unsupported by the experience of users of 
their rails. It is just here that the effect of the different 
elements plays an important part. Our manufacturers 
know from experience that as their phosphorus is a little 
higher than the limit of 0.06 per cent. referred to, they 
must keep the other elements inside of given limits to 
produce the best resultsin the finished rails. This isdone 
successfully, and a rail is produced that will meet the 
requirements of the drop-test and give satisfaction in use. 
I do not wish to be understood as advocating high phos- 
phorus, but my position is that rails which will meet all 
the varying conditions in this country will meet all that 
is required of them when put in use in other countries. 
If one examines the methods of manufacture of rails in 
this country and those in other countries, then visits the 
countries where our rails are being introduced, and gets 
accurate information as to the service they are giving, he 
will be convinced that there is a great future for America 
in the export business in rails. 1 ; 

The conditions with rd to the material for bridges 
are about the same. Foreign specifications, in man 
cases, provide that only acid open-hearth steel can be used. 
This has already preven our bridge-builders from 
bidding upon thousands of tons of bridge-work, although 
in some cases they have accepted the requirement of acid 
open-hearth steel, and have taken the orders. In other 
cases they have explained that our Government is using 
the basic open-hearth steel ; that in the manufacture of it 
the works here start with an iron very much lower in 
phosphorus than is ordinarily used, and that the resulting 
steel is much more uniform. This has had a great deal 
of weight, and the use of basic steel has been allowed in 
some cases. In other cases new specifications have been 
adopted after investigation in accordance with the best 
American practice, which allows the use of either basic or 
acid open-hearth steel. I refer to this matter at length, 
as it is of the greatest importance to our engineers and 
manufacturers, as well as to all others who wish to see our 
export trade developed. E : 
he continued discussion on the physics of steel is broad 
enough to take up any specifications on home or export 
orders that may be brought forward ; the uniform methods 
of testing and methods of manufacture of rolling that will 
improve the finished products. It is of the greatest 1m- 
portance to establish the quality of American material 
abroad, and to have on record all facts regarding the same, 
both from the engineers’ side and the manufacturers’, and 
I know of no better channel for doing this than the Ameri 
can Institute of Mining Engineers. 


Mr. Webster’s paper should be read in full by 
those interested, and will, no doubt, be reprinted 
in England by some journal devoted to the iron 
and steel interests. 





uses both chemical and —— limits in his specifica- 
tions. Is itto be wondered at that to-day we have speci- 
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Coxe OVENS. 


The next paper was ‘* The Semel Solvay Bye- 
Product Coke-Oven Plant at Ensley, Ala.,” by 
W. H. Blanvell. This plant consists of 120 ovens, 
arranged in lines of 60, and will produce 520 to 
460 tons per day. The tracks are so arranged that 
one labourer can dump in 10 hours the entire 
daily supply of coal. 

The coal for charging the ovens is drawn into lorries 
below the bins and charged intothe ovens. When coked, 
the — is pushed from the oven by a steam ram, and 

uenched as it falls on to a car provided for the purpose. 
This car is 30 ft. long and 7 ft. wide, with a sloping 
bottom, and is so arranged that when pushed out on it, 
the coke lies in a thin even layer that permits complete 

uenching with a minimum resultant moisture in 
the coke. This arrangement permits the most con- 
venient delivery of the coke to the stockhouse. By a 
wire rope and winding engine the quenching cars are 
drawn up a grade of 1 to 6 into the stockhouse to an 
elevation sufficient to permit the coke to be dumped into 
a large bin with asloping bottom, which in turn discharges 
directly into the furnace buggies that are sent to the 
tunnel head. Thus the coke is moved but three times 
after it is quenched until it lies in the furnace, and the 
breakage is reduced toa minimum. A coke fork becomes 
a useless utensil, with a corresponding reduction of labour. 

Turning now to the bye-products from the coking plant, 
the bye-product building is located midway between the 
two blocks of ovens, and is of slow burning mill con- 
struction. Two sets of gas condensers, one for each 
thirty ovens, are at each end of the building, and beyond 
them at one end is the sulphate of ammonia house. 
Within the building are the necessary exhausters, washers, 
pumps, tanks, &c., for collecting the bye-products. Im- 
mediately adjoining the property on the west is a tar- 
distilling plant, and the tar collected from the gas, after 
being measured, is pumped rectly from the bye-product 
building to its receiving tanks. This plant produces 
from the tar, roofing pitch, tar paper, and creosoting 
oils, 7 all of which products there is a market in the 
Sout ‘le 

The ammonia produced is at present manufactured 
into sulphate of ammonia. As the ammonia is con- 
densed out of the gas it is collected in the form of a 
weak liquor containing probably not more than 1 per 
cent. of ammonia, age with a. good many impurities. 
To make the sulphate this liquor is distilled with steam 
and the resulting ammonia gas is absorbed in a bath of 
sulphuric acid contained ‘in a lead-lined tank. The 
crystals of sulphate fall to the bottom, whence they are 
raked out, drained, and bagged for shipment. 

The sulphate of ammonia finds a ready market, as 
there are large fertiliser factories in a number of the 
Southern States, and sulphate is one of the most valu- 
able sources of nitrogen obtainable. It is worth more 
per unit of nitrogen than nitrate, blood, or any of the 
other usual sources of this important element. An- 
hydrous ammonia—that is, ammonia gas condensed by 
compression into the liquid form—is used in large quan- 
tities —— the South in the manufacture of arti- 
ficial ice. This form of ammonia is not produced in the 
Ensley plant as yet, but it may be arranged for later. 

The surplus gas from the plant, of which there will 
be some 2,000,000 cubic feet or more per day, is to be 
used in the new basic open-hearth steel mill that is 
being erected within a short distance of the oven plant. 
This gas will doubtless prove to be of more value as an 
auxiliary than asa direct substitute for producer gas in 
the open-hearth furnaces, It will be a great convenience 
for drying ladles, heating soaking pits, or in other places 
where comparatively small quantities of gas are required, 
and of a better quality than ordinary producer gas. It 
has been suggested that the open-hearth furnaces be 
piped for the coke-oven gas, in order to provide an easy 
means for rapidly controlling the heats if the occasion 
should arise. 


Comparing the beehive ovens and these bye- 
product ovens, he said : 


A ry oo of the output of the bye-product ovens 
and the beehive shows that the 120 ovens in the bye- 
product will equal in production about 300 beehives, 
making 48 and 72 hour coke, and about 340 beehives 
running on 72and 96 hour charges, The charges of coal 
are heavier when the beehives make only two charges 
aad week. This difference in the output per oven of the 
hive and retort-oven plants is due to the more rapid 
coking in the retort oven, although the individual charges 
are smaller, and also to the increased yield in coke per 
ton of coal,.due to the improved method of coking. 
Careful tests have shown that this increased yield adds 
from one-sixth to one-fifth to the amount of coke pro- 
duced from a ton of Pratt coal. 
A careful estimate of the labour on a beehive plant of 
0 ovens, compared with that on the plant of 120 bye- 
roduct ovens as operated at Ensley, shows that the bee- 
— plant requires. 1020 hours’ labour per day, and the 
dye-product plant 732 hours. In the former figure are 
included only the men required to charge, level, water, 
? draw the ovens, and to load the coke on to cars. In 
the latter are inclu led all men required about the plant, 
hee the foreman, including those on the ovens and in 
e bye-product lant, delivering the coke into the furnace 
stockhouse, loading the sulphate of ammonia into cars, 
and delivering the tar to the purchaser. 


(Zo be continued.) 








THE ELEKTRICITATS-ACTIENGESELL- 
SCHAFT, LATE SOHUCKERT AND 
CO., NUREMBERG. 

(Continued from page 607.) 

Lice the arc lamps, the searchlights have done 
much to popularise Schuckert’s name. He de- 
signed and built the machinery for grinding para- 
bolic mirrors, as suggested by Munker,. and these 
searchlights have been adopted in several armies 
and navies, even in France, where otherwise 
Mangin’s spherical mirrors, manufactured by 
Messrs. Sautter, Harlé, and Co.,-hold the field. 
The Niiremberg firm support the mirror in a cradle 
in which it can be turned about its horizontal axis, 
and fix the cradle on a pivoted bedplate (Fig. 29, 
page 704). These movements can be effected by 
hand or by electric motors. The whole projector, 
with its dynamo and engine, steam, gas, or petro- 
leum, is placed on a truck for field practice. The 
carbons are horizontal, and this is one of the reasons, 
why alternating currents will not answer for search- 
lights, as a horizontal alternating arc cannot be 
kept steady. The dynamos must be hyper-com- 
pounded, because a steady arc demands a high 
voltage, about 30 volts in excess of the volts to 
maintain the arc. In fortifications and on board 
ship we ought really to have two kinds of search- 
lights; the one for intense illumination of an 
object—a ship, &c.—in the far distance, the other 
for illuminating a wide belt at moderate distance. 
For the first purpose the lights should be placed 
high up ; for the latter, when it is a question of 
detecting and following up torpedoes, near the 
water-line. As it is not convenient to have long 
and short range projectors, Schuckert provided his 
projectors with double dispersers, two systems of 
cylindrical lenses, whose distance apart can be 
adjusted, and the light thus concentrated in a 
parallel beam or dispersed to form a cone of 
45 deg. We give in the subjoined table data of a 
few searchlights. The third in the list, illustrated 
in Fig..29, was one of the attractions of the Chicago 
Exhibition, and is now in service at Sandy Hook ; 
the last is a ship’s projector. 




















Of Carbons. | | Weight. 
Diameter! = SE | pee eis 25 § 
oe | Amperes. | © 
Mirror. Negative. | Positive. | | a Phir 
| | motors. | motors. 
mm. mm. mm, | kg. kg. 
450 15.25 22 | 25 to 40 180 250 
750 16to19 | 23 to 29 | 60 to 100 350 450 
1500 26.5 38 | 150 1350 1400 
900 15 to 26.5| 26 to 38 | 90 to 150 680 710 





As the Table indicates, the mirror of the great 
searchlight of the Chicago Exhibition has a dia- 
meter of 59 in. and a focal length of 25.6 in. ; it 
took six months to grind. The positive cored 
carbon, 1.5in. in diameter, and the solid negative 
carbon, 1.06 in. in diameter gave, with a current of 
150 amperes at 60 volts, an arc of 47,000 candle- 
power. The mirror increased this power to 194 
million candles ;, no wonder that the light was seen 
at Milwaukee, 80 miles distant. 

The searchlights of our new warships are worked 
by hand. Our naval engineers regard electrical 
appliances on board almost with suspicion, and 
recent disasters have certainly given a sad emphasis 
to the danger arising from having none but elec- 
trical lamps on board. It must be acknowledged, 
on the other hand, that the working of search- 
lights from the distance offers considerable advan- 
tages, and, if combined with manual gear, gives at 
any rate not less security than the latter would 
alone afford. We will, therefore, describe some- 
what in detail the Schuckert searchlights, which 
have replaced the old Mangin projectors worked by 
hand in the Austrian Navy. Various sizes of lamps 
and parabolic mirrors are employed on Austrian 
warships ; those illustrated in Figs. 30 to 32, e 
705, refer to 60 centimetre (2-ft.) mirrors. The 
two terminals are fixed to the stationary base 13 
(Figs: 31 and 32). From the binding screws cables 
lead to two copper spring brushes, insulated upon 
the top plate of the base and bearing against two 
concentric contact rings attached to the bottom of 
the revolving base 12. The binding screws 20, con- 
nected with those rings, and elastic cables take the 
current to the terminals of the lamp. In the pro- 
jector case, which is a well-ventilated drum of sheet 





Tue Orance Free Sratr. Railway communication 
been established to Winburg. | 





irén, the lamp is supported by two longitudinal 


lowered on to these bars, and the bolt 36 (Fig. 30) is 
inserted ; the lamp is thus coupled for adjustment 
in the line of its axis, and can be moved backward 
and forward by means of the handwheel 5, as will 
presently be explained. 

The whole projector case turns about the pivots 
6 and 7 (Fig. 30) in its cradle, which revolves with 
the base 12. This movement of the case about its 
horizontal axis, and hence the lowering and raising 
of the beam, is effected in the following way : The 
toothed segment 8 (Figs. 31 and 32) engages with 
the wheel 9. This wheel can be moved directly by 
hand with the help of the handwheel lla. In this 
way the approximate inclination of the lamp is fixed, 
asarule. But it can further be turned by the worm 
18 (Figs. 30 and 31) through the intermediation of 
the wormwheel, two bevel wheels, and the gear disc 
10. The worm 18, in its turn, can be actuated either 
by the electric motor 32 or by the handwheel 11. 

The revolution of the whole projector, apart from 
its stationary base, about its vertical axis is effected 
in a similar manner. The gear wheel 14 (Fig. 30) 
of the revolving base 12 engages witha toothed rim 
on the stationary base. There isa clutch 15, con- 
trolled by the screw 15a. When the clutch is not 
thrown in, the projector can be turned by hand. 
When the screw 15a is tightened, the worm 17 will 
drive 14. The worm 17 in its turn can be moved 
with the help of the handwheel 16, or of the elec- 
tric motor 31. This latter electric motor which 
effects movement in the horizontal plane will after- 
wards be referred to as H M, whilst the motor 
32, already spoken of, will be designated V M. 

The parabolic glass mirror 24 is backed with 
silver, embedded in asbestos, and mounted in a 
collar 25 (Fig. 30), in which it is fixed by means 
of a large number of elastic brass straps bent at 
an angle. The collar is bolted to a ring forming 
the back of the drum. The position of the 
carbon-rods is clearly shown in Fig. 30. Lest the 
ascending hot-air current should lead to an oblique 
burning of the carbons and an unsteady light, an 
arc of soft iron 27 (Figs. 30 and 32) almost en- 
circling the positive carbon, has been placed near 
the arc. The current flowing through the carbon 
converts this iron into an electromagnet which 
attracts the arc so that the crater forms in the 
longitudinal axis and not obliquely. This iron 
arc 27 is supported by two rods, 28 and 29, in 
Fig. 32. They must be removed when the lamp is 
to be taken out of its shell. For this purpose the 
screw 30 in the arm 28 is loosened, and the support 
can then turn about its hinge at the lower extre- 
mity of 29. 

We have already mentioned the handwheel and 
screw 5, by means of which the lamp is made to 
slide in its longitudinal axis, backward and forward. 
When the arc is in the focus of the mirror an almost 
parallel beam is cena when not, a light cone of 
an angle of 10 deg. or 12 deg. can be obtained. 
The exact centring of the carbons is a matter of 
importance. Dark-coloured glass windows have 
therefore been provided on both sides of the shell 
to see whether the carbons are in the same hori- 
zontal plane. For further adjustment and focus- 
ing a little mirror 21 (Fig. 31) has been placed on 
the top of the drum. This mirror throws an image 
of the arc on the lateral window 22; the window 
is made of ground glass, and a wire is stretched 
behind it ; when the image of the crater touches the 
wire the arc isin focus. In front the case is closed 
either by an ordinary pane or by a dispersion lens. 
When the latter is to be used, the arc must always 
be in focus. The dispersion lens spreads the beam 
in the horizontal plane—the lamp itself and, there- 
fore, the beam may be inclined, of course—in order 
to illuminate the whole length of a torpedo-boat 
close to the ship or a coast line. 

We proceed now to the description of the con- 
troller for electrically working the searchlight. Its 
principle is explained in the diagrams, Figs. 33 to 35, 
page 704. Four cardinal positions are marked on the 
controller—right, left, up, down. When the lever 
L is put over one of these four marks and depressed, 
the one or other electric motor will rapidly effect 
the desired movement ; when near these positions, 
the movement will take place slowly. hen the 
apparatus is at rest, the lever should be left in one 
of the cardinal positions, so that the full fieldrasist 

ance remains in circuit ; this point will presently 
be referred to again. The apparatus (Fig. 35) 
contains four contact rings. The three inner rings 
a, b, c are complete, the fourth outer ring is sub- 
divided into Sections I., II., III., and The 





bars parallel to the axis of the case. The lamp is 





Segments I. and III. are connected with the ter- 
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ELECTRIC PROJECTORS. 
CONSTRUCTED BY THE ELEKTRICITATS-ACTIENGESELLSCHAFT (LATE MESSRS. SCHUCKERT & CO.), NUREMBERG, GERMANY. 
(For Description, see Page 703.) 
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minals Rh and the brushes of the motor H M, 
which corresponds to motor 31 of Fig. 32 and 
turns the projector in the horizontal plane, to the 
right or left, according to whether I. or III. is 
joined to the positive pole of the generator. The 
Segments II. and IV. and the rheostat terminals 
Rv belong to the circuit of the motor V M, which 
is the motor 32 of Fig. 32, and alters the inclination 
of the lamp. Between the rings we notice the 
rheostat contacts, also arranged in circles. 

With the handle L moves the four-armed lever 

a dik, Each of the double brushes a and k 
(Figs. 33 to 35) moves over two contact rings at 
the same time ; they send current to the fields of the 
electric motors. The brushes d and i are single ; 
they send current to the armatures. In the figures 
the connections are as follow: From the first rheo- 
stat on the left the current passes to the inner 
circular row of contacts over which d is sliding, 
so that this row may be regarded as a positive bus 
bar if we, for the moment, imagine the row to re- 
sresent a complete ring x. The curent path will 
” + 2x, d,e, f, g, h, i, III, Rh, armature H M, 
Rh, I, k, c—. If we move the lever clockwise, from 
Segment III. on to Segments II., I., IV. in suc- 
cession, the motor V M will receive positive cur- 
rent, then H M and finally V M reversed current. 
The fields of the two shunt motors are joined in 
parallel. One set of ends of the coils is connected 
to terminal M and to ring b, and this ring receives 
current from the double brush a, which glides over 
b, and the outer row of contacts. If we again 
regard this row as a complete circle y, then the 
field circuit will be + 1, 2, 3, 4, 5, y, a, b, M, 
fields, M,c —. This path would remain the same 
for all positions of L. The rows x and y are 
interrupted, however, but the contacts of the five 
rheostats are grouped as Fig. 33 shows. When the 
lever L is moved clockwise, starting from the posi- 
tion of Fig. 33, we shall have successively before 
the armature the following numbers of rheostat 
coils: None, one, one, two; and before the field, 
five, four, three, one. The lever then passes over 
to Segment II., starting with one resistance coil 
before the armature and three before the field ; in 
the central position of lever L over II. we shall 
again have no resistance before the armature, and 
all five rheostats before the field. This is the 
point alluded to above. 

Referring back to Figs. 33 and 35, we see that 
from d the current passes to a lead fuse f in the 
key, and thence on depressing the lever, when the 
contact wedge enters between the two parts of the 
brush g, through g andh toiand III. The six ter- 
minals marked respectively Rh, Rv, M of Fig. 35 are 
visible also in Fig. 32 on the base of the projector. 
We there spoke only of two contact rings for the 
lamp circuit ; there are in reality six for these 
motor circuits, The wires marked + and — in 
Fig. 35 branch off before the steadying resistances 
of the lamp so that the two electric motors always 
get the full generator voltage. 

Before proceeding to a description of special 
features of some noteworthy installations of the 
EK. A. G., we will briefly notice a few general de- 
tails. The electro-mechanical lightning guard for 
high-tension plants of Fig. 36 has two spark gaps, 
the one formed by two fixed carbon electrodes, the 
other with an electromagnet in shunt to the former. 
When lightning has established an are between 
the carbons which is then maintained by the cur- 
rent in the mains, the carbons will burn, until the 
shunt magnet breaks the contact. The lever then 
falls back again ; the carbons have to be renewed. 

The leather coupling, already referred to, is illus- 
trated in Figs. 37, 38, and 39. Between the two 
discs 1, 2 of the shafts 3, 4 there are a number of 
leather rings, fixed by means of the screws 6, 7 
alternately to one or the other of the discs. This 
coupling affords an elastic connection between 
the two shafts which recuces jerks and permits 
of slight deviations from straight alignment. 


(To be continued.) 








THE NATIONAL CYCLE SHOW. 

Tue general remarks on cycles we made last 
week regarding the Stanley Show apply also to the 
National Show. Perhaps there is more evidence 
of the growing popularity of the ‘‘free wheel” 
(which does not mean a bicycle for nothing, as the 
uninitiated might suppose) and the back-pedalling 
brake at the Crystal Palace than there was at the 
Agricultural Hall. In addition to higher gears, 
there seems to be an inclination in some quarters 








towards discs instead of cones for adjustment of ball 
races ; towards double top-bars, often in association 
with double back-forks, for high frames; towards 
larger balls for bearings ; towards the substitution 
of two smaller tubes, or what is known as duplex- 
rolled tube, in place of the half-round section or D- 
tube, in those members of the frame where saving 
of width is an object ; towards rim brakes in place 
of tyre brakes; and towards locking devices of 
various kinds. These are the additional general im- 
pressions which an inspection of this year’s machines 
has brought home to us. There are also devices 
for getting that ‘‘ additional power ” on the work- 
ing stroke which appears to be the ideal of some 
inventors ; but it is a thing, however desirable it 
may be in itself, which is not to be got without 
something sacrificed in simplicity. That, however, 
may be said of most of the ‘‘improvements” in 
cycle design which are brought forward. Cyclists 
would do well always to keep in the front of 
their minds what a beautiful thing simplicity is in a 
cycle. Of course it is not everything, otherwise 
we should have still the ‘‘old high” with solid 
tyres and plain bearings, which was the simplest 
bicycle one could devise. The ball bearing was 
the first sacrifice of simplicity made, but there 
the sacrifice was not very great, and the advantage, 
if only in cleanliness, was undoubted. With the 
old plain bearing, cone or cylindrical, the oil can 
was in constant requisition, and it was almost im- 
possible to keep the surplus lubricant from run- 
ning on to the wheel, cranks, pedals, &c., to be 
ultimately transferred, as a black greasy paint, to 
the clothes, hands, and face of the rider. Chain 
gear for direct driving was the next big change, 
brought about when the ‘“‘safety”’ first came in. 
Here we had a larger sacrifice of simplicity, but not 
so great as when the solid rubber tyre gave way to 
the air-inflated tyre. All these great sacrifices of 
simplicity and security to speed have been war- 
ranted now by the experience of years. Yet, 
perhaps, there may be here and there a veteran of 
the wheel who, finding himself with a punctured 
tyre or a broken chain 10 or 12 miles from any- 
where at 10 or 12 o’clock at night, has heaved a 
longing sigh for the days of the past and gone 
**go0d old ordinary,” and, may be, the past and 
gone agility to mount it. 

With a show of such magnitude as that at the 
Crystal Palace, which commenced on November 18 
and closed on the 26th of the same month, it is so 
difficult to know where to begin, and to make any 
orderly arrangement, that one is obliged to take the 
details somewhat hap-hazard. It will, of course, 
be understood that only a very few of the four or 
five hundred exhibits can be noticed here. We have 
made notes of such new or unusual features as came 
before our notice, though, doubtless, we have over- 
looked some that might be of interest. It will also 
be understood that many of the finest and best dis- 
plays are not included in our notice, simply be- 
cause there was nothing more to say about them 
than the stereotyped ‘‘extensive display of very 
fine bicycles.” The first exhibit to attract attention 
entering from the Low Level Station was the ‘‘spiral 
geared chainless bicycle” of Messrs. Carter and 
Wright, of Halifax. In place of bevel wheels as 
used on the Acetene and Columbia bicycles, power 
is transmitted through wheels with teeth cut dia- 
gonally to the axis of the wheel. Perhaps it will 
be sufficient to quote from the firm’s circular that 
the ‘ principal advantage of this gear is that there 
is no loss of leverage in transmitting the power 
from the crank to the back wheel.” Beaumont’s 
Patents Syndicate, of 51, Victoria-street, occupied 
an adjoining stand. They showed an ingenious foot 
brake which is formed by making the front wheel 
mud guard so that it can be pressed down on to 
the wheel by the feet, there being projections on 
the side for the purpose. It would be useful for 
ladies or beginners who cannot back - pedal, 
but, of course, there are drawbacks to any brake 
that can only be put in action by taking the 
feet off the pedals. A moderately experienced 
rider does far more by back-pedalling than by 
brake. We understand, however, that an arrange- 
ment is fitted by which the mud guard can be used 
as a brake by hand. The same firm showed a two- 
speed gear which involves the use of double chains 
and wheels. There is a clutch arrangement for 
disengaging the high-speed chain. This is worked 
by a rod down the back fork. Whether the ad- 
vantage of two speeds is worth the complication is 
a matter upon which individual riders will form 
their own opinions, 





The Coventry Eagle Cycle Company’s stand was 
the first large exhibit met with. This firm have 
an ingenious arrangement of ‘‘ free wheel” com- 
bined with a back-pedalling brake that appears 
mechanical and safe. It would be impossible to 
describe the action without illustrations, but it is 
sufficient to say that the ordinary chain wheel is 
used, there being a roller clutch inside the bottom 
bracket. The brake is put on by back-pedalling, but 
the feet can be kept stationary on the pedals, or rather 
the latter can be kept from revolving by the feet, 
although the rider may be ‘‘ coasting ” a hill at any 
speed, A tyre brake was shown at the Exhibition, 
but the device would be equally applicable to a 
rim brake, which is much to be preferred. Amongst 
other machines the Eagle Company showed a very 
good-looking bicycle which has 9-in. cranks and a 
90-in. gear. This machine has been, we under- 
stand, built to order, and doubtless the makers 
have taken care that it suits the build of the pur- 
chaser; but we may take this opportunity of 
warning prospective long-crank riders against in- 
discriminate use of long cranks. It needs a 
moderately long-legged man to ride a 9-in. crank 
with advantage ; 8$ in., or even less, would pro- 
bably be amply long for the majority of cyclists who 
do not have thigh bones above 17 in. long. The 
Eagle Company, who appear to have paid some 
attention to this matter, advise a gear ten times 
the length of the crank—i.e., 9-in. cranks 90-in. gear 
—as a general rule, but even this must be moditied 
by the physique of the rider; for instance, a 
man strong in the leg and loins, but somewhat short 
in the thigh, can have a higher ratio of gear to 
crank than a tall and less powerfully built person. 
This is almost a truism, but is as much lost sight of 
as the proportioning of crank toleg. The combina- 
tion of long crank, high gear, with the free wheel 
and back-pedalling rim brake of this company, 
would doubtless make an excellent machine for 
hilly country, and yet easy to drive on the level. 

The Stand of Messrs. Cogswell and Harrison 
contained a good many fine bicycles, the point that 
specially claims our attention, however, being a very 
strong form of frame for extra heavy men. ° It is 
really a lady’s drop-frame machine of the ‘‘ Brown” 
design, which is triangulated in all parts. The 
combination seems well adapted for the end in view. 
This firm has also introduced a ‘‘free wheel,” 
worked by a clutch on the back hub, and a back 
wheel brake consisting of an oscillating lever 
actuated by a disc on the crankshaft, and applied 
by back-pedalling. The Monopole Cycle Company 
had on view a large variety of well-designed cycles, 
which have disc-adjusting bearings throughout. 
The caps of the bracket are screwed, one left-handed 
and the other right-handed. Advantages of the disc 
adjustment are that it is well adapted for retaining 
the lubricant, and the sprocket can be altered to 
suit a varying length of chain without the bearings 
being affected. The chain-adjustment device by 
means of a cam is very neatly designed. 

Amongst the novel movements exhibited at the 
National Show were two designed to give a longer 
crank on the down, or power, stroke than on the 
up-stroke. In Kohler’s gear the end is reached by 
what is analogous to the feathering gear of a paddle 
wheel. A jointed rod is pivoted at the back-wheel 
axle, and the end of this is bent at on angle of about 
45 deg., the pedal being at the extremity of the bent 
part, whilst the angle of the bent part is attached to 
what would be the crank of an ordinary machine. 
The action is that when the pedal is on the down 
stroke the pivoting rod straightens out and thus 
gives practically an increased length of crank, 
which is at its maximum at half-stroke. On the 
return stroke the doubling up of the pivoted and 
jointed rod has the effect of shortening the couple 
to an equal extent. It is claimed that there is no 
dead-centre, and this is true so far as there is no 
point of the stroke when both cranks are on the 
dead-centre at the same moment. Of course, each 
crank has its own dead-centre as a mechanical de- 
vice, i.¢., putting out of consideration the ‘‘ ankle- 
action ” of the rider. The pivoted rod would stand 
rough usage in case of accident in travelling by 
rail. The address of the London dépdt is 32, 
Brewer-street, W. The Fischer’s Eccentric Crank 
and Cycle Company, of Coventry, aims at getting 
a 9-in. crank in a 7-in. radius, by different means. 
The cranks are slotted at the ends, the pedals being 
made to travel in the slots by means of an eccen- 
tric disc, to the strap of which connecting-rods 
are attached, and are fixed to the pedal-pin 
at their outer ends. Here we have a still 
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closer resemblance to the feathering paddle 
device. Whether it is better to have the end of a 
pedal-pin travelling in a slot or to have a rather 
thin-jointed rod doubling on itself each stroke, is a 
matter upon which Messrs. Kohler and Fischer 
doubtless hold different views, and upon which 
we would not venture to form an opinion in absence 
of practical experience. Another effort in an en- 
tirely different direction to better utilise the mus- 
cular power of the rider is expressed in ‘‘ Norton’s 
Patent Pedal Pull,” shown by Messrs. Burford 
and Co., of Twickenham. A cord is attached to 
one pedal, and is led over a pulley fixed to the 
bicycle head. There is a handle which the rider 
siezes with his hand, and in this way, by pulling 
his arm, helps his leg. There is a spring device to 
take up the slack of the cord. Again, in the 
absence of practical experience, we do not venture 
to express an opinion in print. We have generally 
considered, however, that the best way of getting 
up an extra steep bit of hill is to sit firm in the 
saddle and pull on the handle-bar for all one is 
worth. 

Messrs. Kynoch Limited, of Birmingham, who 
make ** components ” for the trade, have a new vari- 
able speed gear which includes the use of both chain 
and spur gear. The alteration is made by means of 
a rod which passes down the back fork and actuates 
a catch-pin in the spurwheels. An eliptical wheel 
is used, and this actuates a spur pinion which 
engages in an internal toothed wheel. The mecha- 
nism is too complicated to describe without diagrams, 
but a differential application of power is obtained 
to suit the angularity of movement of the body. 

Amongst various forms of brake may be men- 
tioned those shown by Mr. F. H. Ayres, of 111, 
Aldersgate-street, in which a ring like a piston 
ring acts on the hub of the back wheel ; the Sutton 
lever rim brake, which is actuated from the handle- 
bar by levers and presses two brake-blocks on the 
rim of the front wheel; the Jubel brake, shown 
by the Kendal Cycle Company, of Kendal, in which 
the chain is stationary when the feet are at rest, and 
the brake is put on by back-pedalling. This is 
effected by means of a clutch, in which rollers are 
moved into cavities where they jam when pedalling 
forward, but from which they come out otherwise. 
The device isingenious. Wilkinson’s, of Pall Mall, 
have a free pedal and rim brake combined. There 
is a friction roller clutch attached to the hub of 
the rear wheel, which engages upon a forward 
movement of the chain relative to the hub, but 
disengages if the chain stops or moves at a less 
speed than the hub. This gives the free wheel. 
There is a second clutch attached to the crank-axie, 
and which runs free when the axle moves forward, 
but if the cranks are moved backwards it engages 
and puts on a rim brake to the rear wheel. This 
firm has a very neat device for setting up bear- 
ings by means of a small pin with a worm thread 
on it, which engages in what is practically 
a wormwheel formed on the periphery of the 
disc adjustment. The Darby Cycle Brake Syn- 
dicate, of 249, Pentonville-road, have a band 
brake suitably actuated, which is fitted to 
the crank-axle. The Gardner-Hearson brake is 
shown by the Crypto Company, of 29, Clerkenwell- 
road, and is a back-pedalling arrangement which 
can also be put in action by hand. It acts by 
means of lugs, which move in slotted holes, thus 
giving a gripping action through a brake band upon 
a drum attached to the frame of the machine. It 
is a good point about this brake that it can be 
applied if the chain be broken. ‘The Pneumatic 
Cycle Brake Company’s device is actuated by 
squeezing an india-rubber ball on the handle-bar. 
It acts on the tyre of the front or back wheel. The 
address is 1, Egerton-street, Salford. 

The Crypto Company exhibited also Harris’s hub 
pump, a device which is permanently fitted inside 
the wheel. The plunger is continuously recipro- 
cating, the movement being secured by an eccentric. 
We were informed by the attendant at the stand 
that when the tyre is sufficiently inflated, the 
surplus air blows off through a relief valve. If 
this is the case, there would appear to be a 
certain amount of lost work in compressing air 
unnecessarily. The ‘‘ Dynolite” dynamo electric 
light shown by the Electric Inventions Company, 
of 26, Victoria-street, Manchester, also puts extra 
work on the rider. A small dynamo electric 
machine is fitted in the lamp, and is actuated by 
means of a friction-gear arrangement which works 
off the tyre on the front wheel. The rapidity 
with which a wheel fitted for exhibition was brought 


to rest indicated the brake action this would bring 
to bear on the movement of the machine. The 
Midland Cycle Works, of Dudley, have what are 
designated as ‘‘ double compression stays,” two 
smaller tubes being used in place of a single tube. 
They also give a double ring of balls to their 
bearings. Messrs. Robinson and Price, of Chat- 
ham-street, Liverpool, makea special frame for tall 
riders in which an extra member is introduced 
which passes from the top of the head to the back 
axle, thus dividing the diamond frame into two parts. 
The Duplex Cycle Manufacturing Company, of 54, 
Bissell-street, Birmingham, exhibited a tricycle in 
which two riders sit side by side, the saddles being 
over the back wheels. The arrangement looks 
as if it would be somewhat unstable in rounding 
corners, but tours are said to have been success- 
fully made in hilly districts. Another side-by-side 
arrangement is known as the ‘‘ Roulette Sociable,” 
shown by the Roulette Cycle Company, of Coventry. 
This is a bicycle in which the saddles are arranged 
‘*pannier wise” on a crossbar suitably supported. 
There is a two-throw over-hung crank for each 
rider. The Amulet cycle was shown by the 
Amulet Cycle Company, of 1, Victoria-street. It 
has an open-fronted frame well designed, on the 
principle of an inverted king-post truss, which is 
claimed to be as strong as a diamond frame. 

We noticed two forms of tyre besides the regular 
Palmers, Fleuss, and Dunlops, the latter improved 
by having a thinner wire which passes three times 
round the tyre and is thus more flexible. One 
of the two is the ‘‘ hardstock,” the outer cover of 
which has its edges made to turn over (being 
strengthened by wire), so that the two interlock or 
hook together. By deflecting the inner tube the 
edges come apart. It was shown by the Birming- 
ham Pneumatic Tyre Syndicate, of 65, Broad-street, 
Birmingham. The ‘‘ Kimberley Military Tyre” 
was shown by Messrs. David Kimberley and Sons, 
of Emily-street, Birmingham. A material woven of 
fine steel wire, ‘‘steel canvas” it is called, is 
sandwiched between the layers of rubber and 
canvas. Mr. F. C. Villiers, the well-known war 
correspondent, who rode a bicycle with this tyre 
in Egypt, says, in a letter, ‘‘I quite shuddered 
when I picked up the long acacia thorns (from 
4in. to 6in. long, sharp, and strong as needles) 
by the dozen, and yet, though looking like the 
‘fretful porcupine,’ the tyre remained still intact.” 
We found that an ordinary pin went easily through 
the ‘‘steel canvas,” samples of which were distri- 
buted at the Show. Whether this would have 
been the case had the ‘‘ canvas” been in the tyre 
we did not have an opportunity of trying. The 
Roman Cycle Company, of Coventry, exhibited 
machines made of Romanium, which has the 
appearance of an alloy of aluminium. The parts 
are not brazed together, but built up by means 
of an ‘‘auto-joint,” consisting of a thimble with 
a tapering slit into which a wedge-shaped key is 
driven, thus expanding the tube in the lug. 

The above are the chief objects of interest con- 
nected with cycles we noticed at the National Show. 
Probably there were many other novel features, but 
we failed to see them, and, indeed, have already 
exceeded the space we proposed devoting to this 
subject. We may, however, illustrate some of the 
most interesting of the mechanical devices at a 
future date. 








NOTES AND IMPRESSIONS FROM THE 
CYCLE SHOWS. 
By JosrrpH Horner. 


II.—Tue Nationat Snow. 

THE seventh National Cycle Show, held at the 
Crystal Palace, simultaneously this year with the 
Stanley Show at Islington, differed from the latter 
in the fact that foreign exhibits were excluded, and 
that those who showed at the Stanley were not 
allowed space here; consequently there were no 
foreign goods, excepting those which are sold by 
English agents, and no duplication of exhibits, 
In the disposition of the exhibits the galleries 
were no longer utilised, but the ground floor 
only. Moreover, the gangways between the stands 
had to be widened this year by 2 ft., in accord- 
ance with the requirements of the London 
County Council. The result was.that, to accom- 
modate the cycles—over two thousand in number 
—the very numerous stands of accessories, and 
the machine-tools, the majority of the plants, 


moved, and the whole of the ground floor was there- 
fore occupied with the exhibits. The sight was 
a brilliant one, especially at night, and many, 
doubtless, left it with a sense of regret that it 
was so soon to be a thing of the past. 

Coming, however, to the special purpose of my 
visit—the engineers’ tools—the first feeling was 
one of disappointment on finding that less space 
was occupied by these than in some former years, 
some previous exhibitors being no longer in evi- 
dence. Also that no machinery was in motion. 
But, on the other hand, the machinery there was 
well worth a visit, since it comprised some which 
was entirely new, and which marks a distinct ad- 
vance in English machine-tool construction. This 
statement has reference chiefly to the large and 
very fine collection of machine-tools shown by the 
firm of A. Herbert, Limited, of Coventry. It 
included about 50 tools, ranging from a new screw 
machine to a new hack saw, and comprised lathes, 
drills, grinders, milling machines, &c. The ma- 
jority of these are English made, but there are a 
few also by the American Tool Works Company, for 
which the firm are agents. I spent a long time at 
this stand, while Mr. Herbert courteously pointed 
out the features in the various machines, on which 
he laid special value. 

First, in point of interest, comes the new screw 
machinery of this firm. One of this series, No. 4, 
which was exhibited, is illustrated in Fig. 1, page 
708. It has hitherto been a matter for regret that 
this branch of machine-tool construction has been 
so sadly neglected in England, in consequence of 
which English shops have had to chiefly depend on 
American tools for this class of work, or else 
build them for themselves. It is, therefore, grati- 
fying to note the first appearance this year of an 
entirely automatic screw machine by an English 
firm; and it is, moreover, one of exceptional 
strength and stiffness, and of excellent design 
and workmanship. Though it resembles the 
Spencer type, in so far as the operation of the 
various movements by camshaft and drums is con- 
cerned, the remaining details are essentially dif- 
ferent, and will commend themselves at once to 


‘practical engineers. There are four sizes made, 


admitting respectively through the chuck, bars of 
& in., 1§ in., 1} in., and 24 in., with maximum 
lengths which can be turned of 3} in., 4} in., 
5 in., and 8 in. 

At the first glance one notices the massive pro- 
portion of the main box-framed casting. And, in 
fact, in all the details, as in this, Messrs. Herbert 
have aimed to forecast the demand for screw 
machines of increased power which is inevitable in 
the near future, just asin the new turret lathes 
they have extended the range of that class of 
machine. Thus the No. 4 screw machine weighs 
about 4 tons 10 cwt., and this and the others in 
the series are about 25 per cent. heavier than the 
average. 

Coming to details, the headstock arrangements 
at the left of Fig. 1 are seen to be different from 
those of other screw machines. Instead of placing 
the driving pulleys on the main spindle, they are 
set back behind and to one side, and a pinion on 
the end of the pulley spindle drives a spur gear on 
the main spindle. The latter is thereby shortened, 
and power isgained. The good arrangement is also 
adopted of shifting the belts for fast and loose 
driving, only through their own width, instead of 
twice their width, and the leaving belt is quite 
clear of the fast pulley before the entering belt 
touches it. This is effected by employing the 
lever arrangements of the striking gear of American 
planers. 

The turret slide is designed with a unique ar- 
rangement by which the use of overhanging tools 
is avoided in short work. Besides having its maxi- 
mum suitable longitudinal traverse, it is fitted in 
such a way that shorter traverses can be imparted. 
To effect this, the turret slide is mounted on a 
saddle, instead of on the machine framing. The 
saddle can then be adjusted in the framing and 
locked with a pin in four different positions, an 
inch apart. A similar means of adjustment can be 
imparted to its cam drum—seen beneath in Fig. 1— 
which is located and set by means of a bolt enter- 
ing holes in the shaft. 

The operating mechanism—that of cam drums 
on a longitudinal shaft—is revolved by belt pulleys 
and worm gear at the right end of the machine. 
One of the belt pulleys drives the camshaft through 
a nest of enclosed differential gears at a slow speed 








shrubs, and rockery had been temporarily Te- 


for cutting, the other at a fast speed of about 50 to 
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EXHIBITS AT THE NATIONAL CYCLE SHOW. 
(For Description, see Page 707.) 











Fic. 1. Screw-Makine Macuine, py Messrs. ALFRED Hersert, Limrrep, Coventry. 
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Fie. 2. Hexacon Turret Larue, sy Messrs. ALFRED HERBERT, Lowen, CovENTRY. 
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EXHIBITS AT THE NATIONAL CYCLE SHOW. 














Fic. 3. Heavy Capstan Cuastnc Larue, sy Messrs. A. Herpert, Limirep, Coventry. 


lfor the return movements, and for bringing the 
tools up to their work. The movement of the belt 
is effected automatically by the disc below, with its 
arrangement of adjustable dogs or switches, throw- 
ing over the belt lever at the precise instant re- 
quired, to accelerate or retard the belt shifting; so 
that either long or short pieces of work, identical in 
diameter, can be turned at suitable speeds, without 
the trouble of changing cams or tools. 

The drums and the remaining discs fulfil the 
following respective functions: The main cam 
drum underneath the turret actuates the turret 
through the cam strips screwed in diagonal direc- 
tions around its periphery, striking a pin in the 
base of the turret slide, the cam strips being ad- 
justable to suit the movements required for any 
given jobs. They move the turret positively for- 
ward and backward, and rotate it. The other drum 
at the headstock end of the shaft seen to the left, 
operates by its cams the automatic chuck, opening 
it, feeding forward the bar, and closing the chuck. 
By the adjustment of certain of the cams the 
length to which the bar is to be fed is determined. 
The small disc underneath the head fulfils the 
function of reversing the rotation of the head for 
screwing or tapping. The larger disc below the 
cut-off rest controls through adjustable cams the 
movements of that rest. 

Though termed a screw machine, this is, of course, 
a turret lathe as well, and as such will operate on 
a wide range of work. And though the cycle of 
operations, that is, the various operations which 
coincide with one revolution of the camshaft, is 
usually necessary to the completion of a single 
piece of work, it is well to point out that it is 
easy in some simple classes of work, such as rings 
Fic. 4. Macurng ror Tooumnc Cyc? Brackets, py Messrs. A. Hersert, Limirep, Coventry. ‘or collars, to make two, and in some cases four 
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separate pieces, during one revolution or cycle. 
The cam arrangements are simple in themselves, 
and their positions are settled graphically by de- 
velopment in the drawing-oftice for any new piece 
of work, so that it will often happen that the 
workman who sets the cams will have had no pre- 
vious knowledge of the job. 

The new hexagon turret lathes, also manufac- 
tured by this firm, and on view at the National 
Show, mark an important advance on previous 
English designs. Their range of operation is very 
extensive, and their capacities and power are great. 
Nos. 1, 2, and 3, are exhibited, ot an illustration 
of the heaviest, the No. 3 machine, is given in 
Fig. 2, page 708. This will take bars up to 24 in. 
in diameter, and turn up to 24 in. in length. It 
will reduce stock from 2 in. to 4 in. at one traverse. 
The array of tools and holders which is clustered 
round its turret is rather bewildering, until they 
are examined in detail, when their simplicity 
and the precision of their mechanism become 
apparent. Each tool- holder is a little kingdom 
in itself, embodying self-contained mechanisms 
by which the tool is adjusted, and the work 
steadied during the heaviest cutting. These tool- 
holders also can be removed for the substitution of 
common tools, as drills, reamers, and dies. It is 
not necessary to stop the lathe for any changes, for 
both the opening and closing of the chuck and 
the throwing in and out of the back gears are accom- 
plished by the levers seen in front of the headstock 
in Fig. 2. The great and special advantage of such 
lathes as these consists in the facility which they 
afford for performing operations that lie outside 
average turret practice. They differ, therefore, 
radically from the screw, pin, and stud lathes on 
the one hand, and the hub and cone lathes on the 
other. They are in this sense special lathes, but 
adapted to a wide range of general work. 

Running rapidly through the details of the No. 3 
hexagon lathe, illustrated in Fig. 2, the construction 
of the turret may be first noted, for it differs from 
that of the ordinary English type, inasmuch as it fits 
directly in the saddle, instead of on an intermediate 
block. It is low down, and set in the centre of the 
saddle, rotating through a large boss. The advan- 
tage of this is that it permits bars to pass clean 
through holes in the turret, which cannot be the 
case when the pin occupies the centre. Also when 
turning long bars, the holes in the turret can be 
bushed to suit diameters smaller than the holes. The 
position of the turret—always in the centre of the 
saddle—is more conducive to stability than the over- 
hanging of the ordinary type, and it permits of 
heavy cutting without the sacrifice of accuracy. 
Being of hexagonal form it permits of the bolting 
of the heavy box-tool holders to the faces, four 
bolts being used. The smaller tools are secured in 
the usual way by shanks, binding pads, and screws. 

The reason why long pieces can be turned is 
apparent on a glance at the lathe. The saddle 
can be brought close up to the headstock, because 
there is no cut-off rest on the bed, this being 
made as a box tool, operated by the lever seen 
in the figure over the turret. In this par- 
ticular design of lathe this construction is easy, 
inasmuch as the actual tool-holders are slid with 
precision along the body castings which are 
bolted to the turret faces. Then the vee’d steady 
piece, made in two slips, adjustable in each slide, 
set in opposition tu the cutting tool, and having 
hardened faces, affords support to the work under 
the heaviest cutting. Further, the outer end of a 
long bar which is being turned is supported in the 
turret itself, in a suitable bush. Lastly, the cutting 
of long slender pieces is done in a direction away 
from the headstock, resembling in this respect the 
Jones and Lamson flat turret lathes. The change 
necessary for turning in either direction is effected 
not at the headstock, but by reversing the feed, 
and using a left-hand cutier when feeding from the 
headstock. The reversal is effected at the box seen 
beneath the headstock. The substitution simply 
of a left-hand turning tool for a right-hand tool for 
turning long rods away from the headstock is a good 
feature. 

As the principal interest of this lathe centres in 
the turret and its attachment, note may be taken 
of the unique method adopted for adjusting the 
cutters in their boxes. This is effected by circular 
racks and worm gears, operated by a knurled head 
and screw, fitted with a locking collar. That is, 
each box has its tool carried in a sliding holder, 
with vee’d edges, the precise position of which 
is adjustable. A stop screw leche against a 











stop-piece affords the means by which the tool 
can be re-set any number of times after one 
sample piece has been turned, while the gears 
permit of the rapid withdrawal of the tool from 
contact with the work turned, so that there shall 
be no dragging while running off. Each tool 
also has its separate turret stop within the bed, 
adjustable from the end of the work, which stop 
automatically trips the feed. Some of these stops 
are seen at the extreme right in Fig. 2. The turret 
itself and its saddle are proportioned suitably for 
the duty which they have to perform, being much 
larger than the similar parts of ordinary turret 
lathes of the same centres. The turret is locked 
by a hardened steel pin or plunger. In addition, 
it may be clamped for exceptionally heavy cutting. 

The vee’d steady pieces in the boxes burnish 
the work as they follow the cutting tools, so that 
no further finish is required, hence finishing cuts 
with broad tools, spring or otherwise, or filing are 
entirely unnecessary. 

The cut-off rest is utilised not only for cutting 
off and chamfering, &c., but also for form tools. 
In the large machines tools up to 5 in. wide can be 
used, and are useful in turning handles of levers. 
Thus the pilot handles of this lathe are formed this 
way. An entire handle with its screw is made in 
20 minutes from plain bar. 

There is no doubt that the automatic opening die 
has come to stay. Objections have sometimes been 
made to them, and preference given to fixed dies. 
Of course, an opening die is a useless abomination 
if not accurate. There are several now in use, 
which are beautiful pieces of mechanism. One is 
fitted to these hexagon turret lathes. In the No. 3 
lathe it cuts 4 in., § in., fin., % in., and 1 in. 
threads, and is graduated. It opens directly the 
end of the work comes in contact with it at the 
bottom. 

In other respects these lathes are designed in 
accordance with the best modern practice. The 
bed is mounted on cabinet legs, over an oil tray, 
with strainer and tap. There is an oil pump and 
connections. The jaws in the automatic chuck are 
interchangeable, to take bars of various sizes ; in 
the No. 3 lathe from 1 in. to 2} in. There is a 
chasing bar to cut threads of larger diameter than 
the dies will take, and odd pitches ; and in conse- 
quence of the cut-off rest being transferred to the 
turret, the chaser bracket bears well on the bed. 

The No. 1 hexagon turret lathe is rather a special 
modification of the larger sizes, being designed for 
work of ordinary length on which several opera- 
tions can be performed simultaneously with advan- 
tage: cups, cones, and rings being cases in point. 
In general design it resembles Fig. 2. To take one 
example : to form a bicycle bracket cup, the series 
of operations is as follows: A stop on the turret 
being brought up to set the length of bar, is 
followed by the first tool-holder, which carries 
three roughing tools that cut simultaneously ; one 
turning the outside, one drilling the hole, and one 
recessing the interior. Then a finishing tool in 
another box completes the interior, after which a 
die threads the outside. Finally the cup is parted 
off, making five operations in all, and completing 
a cup in five minutes. A small sprocket can be 
turned in the lathe in nine minutes. 

At this stand was one of A. Herbert’s forming 
lathes, similar in the main to the special hub-turn- 
ing lathes, but fitted for lighter work, such as 
bottom bracket axles, or pedal centres. These 
occupy about five minutes each in turning from the 
solid bar. The roughing tool, set behind at an 
angle, is ribbed to break up the heavy chips; the 
finishing tool is in front. On first starting, the 
roughing tool is slightly in advance in its work, but 
the finishing overtakes it afterwards. This is 
effected by operating the slides from one handle 
by right and Jeft-hand pitched screws, of slightly 
different pitches. Three axles are being operated 
on at once; while one is being turned, the one 
adjacent is ina steady-affording support, and the 
next one is being cut off. 

A neat little duplex turret lathe has a centre 
head for holding double-ended pins of any kind ; 
while the turrets, each with six holes, simul- 
taneously perform such functions at the ends as 
may be required. The work is held in the centre 
head, with adjustable chucks or collets, to centre 
different sizes. The chucks are revolved by spur 
gearing in the head, operated from a stepped pulley 
at the left-hand end of the bed. Besides the time 
saved by working on both ends at once, there is the 
additional one that there is no risk of parts be- 








coming non-concentric, due to careless re-chuck- 
ing. 

7 heavy chasing capstan lathe is worth notice. 
It is one which the firm have made large numbers 
of for 2 in. bars, but it embodies latest improve- 
ments. It is shown by Fig. 3, page 709. The 
principle of cutting scréws by leaders slid over 
the feed rod is embodied in the lathe, but the 
clasp nut is at the front, close against the car- 
riage, where it can be seen. The same move- 
ment of an operating handle which throws the nut 
into gear, brings the tool up to its work, and vice 
versd, the movement being instantaneous. Each 
leader is used for six various threads by altering 
change wheels, and any leaders of any pitch are 
supplied to requirements. The nut is always right 
for throwing in. The leaders are used for plain 
turning by a self-acting traverse imparted through 
gears. The head, like many others now, is friction 
back geared. This last point is very noticeable 
now, the proportion of friction geared heads 
which are fitted to lathes being, by comparison 
with only two or three years ago, very large. 
The practice is being followed by English firms as 
well as by Americans. The economies of this very 
handy arrangement in some classes of work are 
great by comparison with those of the plain back- 
geared head, in which the eccentric throw-out is 
employed. The economy is in proportion to the 
number of changes required. When frequent 
changes from turning large diameters to boring 
small holes, or drilling or tapping are required, 
then the frequent stoppage and the eccentric move- 
ment are wasteful of time, or the necessary changes 
are neglected, and unsuitable speeds are retained. 

A useful modification in turret tools is seen on 
one lathe, in which pieces up to a few inches in 
length are turned taper by a simple former, in 
combination with springs and rollers contained in 
a box tool. The taper former fulfils the function 
of passing between rollers and thrusting them and, 
with them, the cutting tools, further apart, as the 
turret traverses up the work. 

A fine machine at this stand is one for tooling 
bottom brackets of cycles. It is not like some 
of the small jigs employed for the same class of 
work which deal with one boss at a time, but is a 
heavy substantial machine upon which the tiny 
bracket seems an insignificant piece by compari- 
son. Fig, 4, on page 709, illustrates the upper 
portion of the machine, which is carried on a stiff 
hollow pillar not seen in the view given. The 
main hole in the cycle bracket is bored and faced on 
a turret or other suitable lathe, and slipped over a 
vertical arbor on the machine. The two bosses or 
tubes for the seat and the front are bored and turned 
simultaneously by the spindles seen at the front of 
the figure. The bosses for the back stay tubes are 
turned and bored by the smaller spindles seen one 
above another at the rear. The adjustments by 
which these spindles are made to suit brackets of 
different sizes are very ingenious, They are effected 
through spur gears set in different planes, so that 
while being set at different centres they yet re- 
main in constant gear. The feed of the main 
spindles is automatic, that of the small ones is by 
handwheel. . 

A hub drilling machine here was a neat piece 
of mechanism. The hub, gripped with tapered 
collets instantly in a central head or chuck, can 
be drilled at both ends at once for the spokes, 
by drills held in heads, movable in unison by a 
cross handle, while possessing independent spindle 
adjustment for differences in drills or in hubs. he 
drilling heads have adjustments to suit different 
hubs. A dividing latch and a double division-plate 
are fitted to the head, and it can be swivelled to a 
slight angle when required. ” 
On a universal milling machine by the American 
Tool Works Company,-I noticed the device of 
instantaneous change of feed by a knob, similar in 
principle to that which is adopted on the lathes of 
the same and other firms. ifteen changes can be 
obtained thus. : 

Messrs. John Holroyd and Co., of Milnrow, Roch- 
dale, exhibited some of their standard lathes, mill- 
ing machines, shapers, a case of milling cutters, 
and other tools. The Wolseley tool-hardening 
forge, gas heated, at this stand seems to be a very 
handy appliance, it would certainly be an acquis 
tion to firms who still heat in the open fire. It 
is designed to deal with tools up to about 2 in. 
square. The tools are enclosed in 4 _— 
chamber covered by a hinged brick, one end only 








of the chamber being left open for the insertion of 
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the tools. It is mounted on a cupboard stand, 
which may be utilised for the reception of brazing 
materials. The same stand carries a small anvil. 

A gas-brazing machine by the Brazing Engineer- 
ing Company, Limited, of Milnsbridge, near 
Huddersfield, ensures the requisites of a good joint. 
The cycle framing especially, or other similar 
article, is clamped against a quadrant, which can be 
swivelled to any angle in an angular bricked seat- 
ing, so that the portions to be brazed can always be 
brought into the vertical position. The brazing 
material is prepared in the form of rings containing 
the required proportions of spelter and flux. One 
of these is slipped over the tube, to rest upon the 
socket into which it is inserted. These ferrules 
are made in sizes to suit different tubes, and as they 
contain about sufficient metal to run in and form 
the joint, there is no filing off of surplus stuff 
required afterwards. The spelter runs in by capil- 
lary attraction, and this can be observed, and the 
heat then checked, so that risk of overheating is 
avoided. 

One of the smaller stands at the Show, that of 
Hans Renold, of Manchester, is also one of con- 
siderable interest. This, it will be remembered, 
isa firm which has substituted chain driving for 
their machines in place of belting, and for short 
drives it will give better results than belts. Speeds 
between 400 ft. to 1950 ft. per minute are, in the 
experience of this firm, giving good results. The 
sprocket wheels used are invariably machine cut, 
and in the perfect accuracy of chains and wheels 
lies the practical value of the gear. From this 
point of view the following notes relative to the 
work of gauging may be of interest: The block 
chains, formed of links, blocks, and studs are 
tested to about three-quarters of their breaking 
strength. So great is the accuracy, that in a chain 
containing from 100 to 110 joints, which must ride 
freely on its sprocket wheels, the variation in total 
length from standard requirements will seldom 
exceed 7%, in. above or below, and even these 
maximum limits rarely occur. In the preparation 
of the chains, the links are polished, blued, and 
chamfered; the blocks are hardened through- 
out, polished, and coloured, and the studs are 
hardened and forced into the side links, which 
prevent them from getting loose. The rivet 
heads are polished, and well rounded. Several 
samples of these chains were on view. It is in- 
teresting to note here the value of a round corner ; 
tests made of angular-ended studs, and of those 
entering the links with a radius, gave 1377 lb. and 
1717 lb. breaking strength respectively. Hence 
all the Renold chains are made of the latter type. 
Then, again, the limits of accuracy permissible 
to the sprocket wheels are zg49 in. above and 
below standard. There is not any special difli- 
culty in securing these, and a system of gauging 
is provided for by a series of standard discs and 
wheel gauges, which give the correct top and 
bottom diameter, the form of cutter required, the 
correct tooth form, and the proper rounding for 
the tooth sides. The gauges are marked with the 
number of teeth, the number of cutter to be used, 
the size of chain, and the date and makers’ name. 
Another series of gauges comprise plain discs for 
giving the bottom diameter, measured at the tooth 
roots, of the chain wheels. The latest gauge is 
one in which the standard wheel-gauge is set upon 
hardened strips on a seating which forms an arc 
of a circle, and which, being set upon a surface 
plate, allows the diameter to be gauged from a 
micrometric scribing block moved over the surface 
plate. A number of wheels can thus be tested at 
one time, the turned-down point of the surface 
gauge being set by the steel reference gauge. It 
would be safe to say that what this firm does not 
know about high-class chains and sprockets is not 
worth knowing. 

The stand of Messrs. S. Grauer and Co. con- 
tained a very good assortment of material used in 
polishing, and in plating. Emery wheels, felt bobs, 
polishing wheels, buff leather, circular wire brushes, 
and various polishing compositions are all useful to 
engineers in all classes of work. Engineers are 
catered for much better now in this respect than 
they were a few years since. 

The glass cases of the Auto-Machinery Company, 
of Coventry, contained samples of balls up to about 
3 in. in diameter. This was not the only firm 


exhibiting in that line, so that the growing demands 
for balls are being anticipated. 

In taking leave of th 
Shows, 


e Stanley and National 
the feeling is, that English manufacturers 


of machine tools are not so fully alive to the 
value of these annual gatherings as they might 
be. I do not think that in the present condi- 
tion of the cycle trade it would pay any firm to 
take a large space and confine its exhibits solely, or 
even principally, to cycle-making machines. But 
an annual collection of the most recent machine 
tools suited to the requirements of the general 
engineers’ shops would show not only English pur- 
chasers, but numerous foreign visitors also what 
they want to see, and would be more eflicient, 
and, perhaps, not more costly than the circula- 
tion of catalogues. Some such exhibition might 
become in time an independent institution, 
with a separate life. Even though numerous 
orders may not always result, it is impossible to 
say what ultimate results may follow. People 
crowd in thousands to these gatherings, and among 
them are many who note and observe, and remem- 
ber later of whom certain articles can be purchased. 
There is a deal of difference, too, between seeing 
isolated machines in different parts of the country, 
and at different times, and seeing them grouped 
in proximity. Quick comparisons are then made, 
and there is no difficulty in noting the best features. 
These two Shows bear abundant testimony to the 
business rivalry and the mechanical ingenuity of 
the manufacturers of cycles, and their parts and 
accessories. The same, however, cannot be said 
of the engineers. 





DREDGING MACHINE FOR THE FRENCH 
GOVERNMENT. 

In 1897 the French Government entrusted to the 
important firm of engineers at Lyons, MM. Satre, 
Fils Ainé, et Cie., the construction of a powerful 
marine bucket dredge, with twin screws intended for 
deepening and maintaining the navigation channel of 
the Charente. This river, on which is placed, at a 
considerable distance inland, one of the five great 
military ports of France—the port of Rochefort— 
requires to be considerably deepened to allow the pas- 
sage of fully-equipped ironclads between Rochefort and 
the sea. Not only is there a rocky bar at one point, 


but vast quantities of mud are constantly being de- | 


posited on the river bed, seriously reducing the avail- 
able depth of water. For this reason the French Admi- 
ralty considered it necessary to have at its disposition 
a dredging machine sufficiently powerful to main- 
tain the navigable. channel open at all times.. This 
machine has recently been delivered by the constructors 
at the port of Rochefort after a series of interesting 
trials, to which reference will be made later. The 
general view of the dredge is given in Fig. 1, page 713, 
and Fig. 2 of our two-page plate is a side élevation, 
while Fig. 3 is a plan showing the general arrange- 
ment adopted. 

Of the remaining figures, Fig. 4 is a plan of the 
lower deck ; Fig. 5 a cross-section, showing the ladder 
well and side deliveries ; Fig. 6 is a transverse section 
through the engine-room ; and Fig. 7 is a sail diagram. 
The construction corresponds in all respects to the 
highest requirements of, the Bureau Veritas. It is 
provided with a single inclined central ladder, and is 
fitted with two screws. The engines are of sufficient 
power to give a speed to the vessel, when loaded, of 
6 knots, and to insure an efficiency, under unfavour- 
able conditions of weather, of a minimum of 330 cubic 
yards of compact mud such as forms the bottom of the 
River Charente, at a depth of 33 ft. below the surface. 

The hull is constructed with an open end to provide 
a passage for the ladder, and to allow the dredge, in 
case of necessity, to make its own channel as it ad- 
vances ; the position of the ladder can be shifted in 
such a way as to excavate against fixed works (such 
as quay walls) 13 ft. in advance of the hull, in slight 


depths. The material raised is discharged through 
two side — on either side of the vessel (see 
Fig. 3). The hull, which is built entirely of steel, 


has the following principal dimensions : 


Ft. In. 
Length on dec 144 6 
Width... me a 32 9 
Depth ... oa ad ll 2 


The hull is divided into nine compartments by eight 
watertight bulkheads. The internal fittings of the 
vessel for the officers and crew are very complete ; they 
comprise a cabin for the engineer in charge, which 
also serves as the watch-room, placed on the upper 
deck ; the captain’s cabin is on the main deck; 
beneath the upper deck is a large mess-room for the 
officers ; and on each side is arranged the accommo- 
dation for the engineers, the dredging staff, and the 
crew. The sails of the vessel are shown in the 
diagram, Fig. 7. 

he propelling machinery consists of two compound 
surface-condensing engines of the steam-hammer type, 
capable of developing together 500 horse-power. These 





engines are arranged either to drive the screws or the 


dredging machinery, a simple and quick-acting system 
of clutches being provided to make the connections 
with one or the other. The dredging machinery is 
driven by gearing through a brake transmission to 
avoid the danger of fracturing any part of the ma- 
chinery in the event of a sudden shock arising from 
contact with unusually hard material. The engines 
are arranged to be driven together or separately, so 
that the power of one or both can be applied to the 
screws or to the dredging machinery. The principal 
dimensions of the engines are as follows : 


In. 
Diameter of high-pressure cylinders 20.08 
7 low-pressure cylinders 34.26 
Length of stroke i cee om 19.69 


Each engine is provided with a separate starting 
gear driven by a special motor, so that the engines can 
be turned at slow speeds down to two revolutions a 
minute, to facilitate the operations of mounting or dis- 
mounting the bucket chain. The boilers, two in 
number, are of the ordinary marine type, registered 
to a working pressure of 114 lb. per square inch, 
and of ample capacity to drive the main and all the 
auxiliary machinery. 

The gearing which transmits the motion from the 
engine to the bucket shaft is so arranged that 
its speed can be varied independently of that of 
the engine. This arrangement is desirable in con- 
sequence of the variable nature of the material 
which has to be lifted. The bucket ladder is 
central and is placed in the middle of the hull; it 
is so hung that the bucket wheel at the lower end 
can be raised clear of the water when the vessel is 
being propelled ; its length is sufficient to dredge at a 
depth of 33 ft. below the surface. It is mounted in 
such a manner that it can be easily shifted aft, when it 
is desired to remove the mud lying against the foot of 
quay walls in a slight depth of water. The bucket 
chain is made of links of soft untempered steel con- 
nected by cast-steel bolts; the bolt holes art lined 
with soft steel rings which can be easily renewed when 
worn. The buckets are made entirely of steel with a 
reinforced cutting edge; their capacity is about a 
cubic yard, they can be driven at speeds varying from 
10 to 16 buckets past the discharge channels per 
minute, according to the nature of the ground being 
excavated. 

The winches for lifting the ladder are driven by a 
separate compound engines of sufficient power to raise 
the ladder when the buckets are all loaded. The dredge 
is lighted throughout electrically ; internally by in- 
candescent lamps, and on deck by arc lamps; current 
is furnished by a Laval electro-turbine plant. 

With regard to the trials made with this dredge, we 
cannot do better than reproduce a part of the official 
reports of the Commission nominated by the 
Minister of Marine: ‘‘ The trials provided for by the 
terms of the contract were carried out on June 18 last; 
at the same time the machinery was tested for the 
consumption of fuel. The speed obtained was 6.053 
knots ; the consumption of fuel contracted for was 
2.09 lb., but the tests showed a consumption of 
1.97 lb. per horse-power per hour. The trials were 
continued for six consecutive hours, during which 
the working was extremely satisfactory.” The 
tests for dredging efficiency were made with ma- 
terial similar to that found in the bed of the 
Charente ; the Commission continued these tests for 
60 hours consecutively. It reported that the dredge 
worked with one engine and one boiler, and that, at 
the minimum speed of ten buckets per minute, it gave 
an average efficiency of 485 cubic yards an hour ; this 
amount included the time necessary for operating the 
discharge channels, and stopping and starting the 
machinery; without including these delays, the 
amount raised was 6536 cubic yards. From the fore- 
going it will be seen that the efficiency is largely in 
excess of the terms of the contract, which prescribed 
a total of 333 cubic yards per hour. 

The consumption of fuel measured direct under the 
most favourable conditions, averaged 102.761b. per 
loaded barge, equivalent to 1.08 ib. per cubic yard 
lifted. By the terms of the contract 1.53 lb. of fuel 
per cubic yard were allowed, so that in all respects 
the results were highly satisfactory. The Commission 
reported in an eyually favourable manner on the 
electric installation. 





LONDON AND NorTH-WESTERN Ratnway.—Good = 
~— is being made with the construction of the h- 

urne and Buxton section of the London and North- 
Western Railway system. Sites for the proposed stations 
have been selected, and building has been commenced. 


AMERICAN RaILRoADS.—The gross earnings of the rail- 
roads of the United States last year were computed at 
1,121,546,666 dols., as compared with 1,125,632,025 dols. 
in 1896. The net revenue in 1897 was 338,170,195 dols., 
as compared with 332,333,756 dols. in 1896. It will be 
seen that, although the gross receipts declined last year 
to the extent of 4,085,359 dols., the net revenue in 








5,836,439 dols., working expenses having been reduced 
9,921,798 dols, +4 
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SELF-FEEDING BAND RIPPING SAW. 


CONSTRUCTED BY THE 


terms 
Lily 


WE illustrate on this page a self-feeding band rip- 
ping saw recently introduced by the J. A. Fay and 
Sgan Company, of Cincinnati, Ohio, U.S.A. The 
rincipal object in view in designing this tool was to 
Build a machine which, whilst giving a great output 
in ‘‘ripping” material, would, at the same time, 
require no increase in driving power, and waste but 
little wood in the saw kerf. The machine will rip 
material up to a width of 24in., and up to a thick- 
ness of 10in. It will take saws up to 3 in. wide, and 
is provided with three different rates of self-acting 
feed, viz., 50 ft., 100 ft., and 150ft. per minute. The 
general arrangement of the machine is well shown in 
our illustration. 

The frame is very substantial, a straight column 
being used to support the crosshead for the upper 
wheel and feeding mechanism. The crosshead is 
gibbed to this column, and is adjustable vertically for 
variations in length and in the tension of the blade, 
this adjustment being effected by a ratchet lever. The 


wheels are 42 in. in diameter, and have a cast hub, 
solid steel spokes, and iron rims reinforced with a forged 
steel band. They are mounted on steel shafts, the top 
shaft being 1}4 in., and the lower shaft being 2} in. in 
diameter. 





These run in long self-lubricating bearings, 


J. A. FAY AND EGAN COMPANY, 





which are adjustable for purposes of alignment, thus 
securing the proper ‘‘ tracking ” of the saw blade. The 
top wheel has the quick adjustment, and is mounted on 
a ‘‘knife” balance, an arrangement which permits it to 


|adjust itself to favour the blade much more quickly 


than any other method. The table is made of iron, and 
measures 3 ft. Gin. by 3 ft. 8in. It is provided with 
a quick-adjusting fence that admits stock for ripping 
up to 24in. wide. Small rolls fitted in the table 
relieve the material of friction. The feeding mecha- 
nism consists of two feeding discs, one for receiving 
and one for delivering the material, both mounted in 
suitable bearings, supported on a heavy slide, that is 

ibbed to the crosshead carrying the upper wheel. It 
is under the instant control of the operator, through 
the long lever, as shown, and can be eased up when 
there is too great variation in the material, or the 
feed can be instantly lifted from the stock. The 
delivering disc is independently weighted, and can be 
lifted out of the way when not required. 

In conjunction with this feeding device is the upper 
frictionless wheel guide for receiving the back thrust 
of the saw and relieving it of friction. The guide is 
also provided with side plates for retaining the blade 
in a vertical line. As it is operated in connection with 


CINCINNATI, OHIO, U.S.A. 


the feed, it is raised or lowered with it, always retain- 
ing its relative position in the feed. It has, however, 
an independeut vertical adjustment that can be quickly 
made, which is of advantage when it becomes neces- 
sary to lift the feed rolls to use the machine as an 
ordinary band scroll or rip saw. This guide can be 
lowered 5 in. below the rolls. The changes in the 
speed of feed are accomplished by means of cone 
pulleys, that are provided with a belt tightener and 
are under the instant control of the operator. There 1s 
a shop number on each of these machines, and a number 
on each casting, enabling the owner to order age 
at any time without the trouble of going into all the 
details and dimensions, which is a convenience which 
will be duly appreciated. Woodworkers will readily 
see the advantage of having a machine of this class, 
by reason of the great saving in driving power and the 
great capacity of the machine, together with the slight 
kerf taken out by the band saw blade in comparison 
with that of a circular saw. 





Frencu ArMouR-PLATES.—Steel armour-plates wii 
the French Minister of Marine has just ordered from t ° 
Creusot Works and MM. Marrel Fréres, for the Frenc 
ironclad Suffren, will cost 36,0007. 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was active last 
Thursday forenoon. It was reported that part of the 
‘*bear” in Cleveland iron had been ‘‘squared.” Scotch 
fell 24d. per ton, and hematite iron, 1s. 34d. Thursday’s 
settlement prices were as follow: Scotch, 49s. 3d. per ton ; 
Cleveland, 52s.; Cumberland and Middlesbrough hema- 
tite iron, 58s. 9d. and 56s. per ton. Business was done 
in the forenoon at 493, 4d. to 493. 2d. per ton Scotch, and 
at 49s. 7d. to 493. 44d. per ton one month. In the after- 
noon business was done in Scotch at 49s. 2d. and 49s. 1d. 
per ton cash, and at 493. 4d. per ton one month. At the 
close the settlement prices were : Scotch iron, 49s. 14d. per 
ton; Cleveland, 48s.; Cumberland and Middlesbrough 
hematite iron, 57s. 4}d. and 56s. per ton. At the forenoon 
session of Friday’s market some 20,000 tons were dealt in. 
The tone was quieter than for a day or two previously. 
Scotch iron was unchanged in demand, and hematite 
iron fell 4d. per ton. In the afternoon about other 
20,000 tons changed hands, and prices were steady. 
The settlement prices were 49s. 3d., 48s., 57s. 3d., and 5s. 
per ton. At the forenoon session on Monday 25,000 tons 
were dealt in, but it was only Scotch and hematite iron, 
the former of which rose 14d., and the latter 1d. per ton. 
In the afternoon the market was strong. About other 
20,000 tons were dealt in, and on the day Scotch left’ off 
5d. per ton up, and hematite iron 4d. The settlement 
prices were 493. 74d., 463. 6d., 57s. 74d., and 55s. per ton. 
Some 20,000 tons were dealt in on Tuesday forenoon. 
Scotch was firm and rose 4d. per ton at 503. Cleveland 
dropped back to 46s. 14d. per ton, while hematite iron 
made per ton. The market was flat in the 
afternoon on ‘‘ bear” selling, and some profit taking. 
Scotch dropped 4d. and hematite iron 3d. per ton. The 
sales amounted to 20,000 tons, and the settlement prices 
were 49s, 74d., 46s., 57s. 74d., and 55s. 3d. per ton. ‘At 
to-day’s forenoon market some 15,000 tons of pig iron 
were dealt in. The tone was flat, and Scotch iron fell 
lid. per ton. Cleveland was neglected, but hematite 
iron rallied 4d. per ton. Other 15,000 tons changed 
hands in the afternoon and Scotch iron lost asiother 1. 
per ton. The settlement prices were 493. 6d., 458. 6d}; 
57s. 74d., and 55s. per ton. The following are 
the current quotations for No. 1 maker’s iron: 
Clyde, 56s. per ton; Gartsherrie and Calder, 56s. 6d. 
Summerlee, 57s.; Coltness, 58s. 6d. per ton—the fore- 
going all shipped at Glasgow ; Glengarnuck (shipped at 
Ardrossan), 54s. 6d.; Shotts (shipped at Leith, 57s. ; 
Carron (shipped at Grangemouth), 56s. per ton. The 
following shipments of pig iron were made last week, in 
all, 4613 tons, against 4960 tons in the corresponding 
week of last year. There were sent 259 tons to India, 355 
tons to Germany, 200 tons to Russia, 580 tons to Hol- 
land, smaller quantities for other countries, and 2690 
tons coastwise. In the earlier part of the week hematite 
warrants were strong and excited, under the impression 
that there was to be a “‘ corner,” and a large quantity of 
iron changed hands, the highest price paid being 59s. 44d. 
cash. This advance, however, was quickly lost, and the 
price smartly receded to 57s. 44d., or 1s. 6d. below the 
opening figure. There are still 82 furnaces in blast, as 
compared with 76 at the same time last year. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 321,130 tons yesterday afternoon, .as 
against 321,375 tons yesterday week, thus showing a re- 
duction for the past week amounting to 245 tons. 


Finished Iron and Steel,—The makers of bar iron have 
raised their prices 5s. per ton. That price applies to all 
qualities, An audit of the books under the Conciliation 

3oard for the Scottish Manufactured Iron Trade has 
just been concluded, and as a result the men will receive 
an advance of 24 per cent. on the present rate of 
wages, beginning on Monday of this week. ‘This is the 
second advance obtained by the men since the establish- 
ment of the board towards the end of last year. About 3500 
men will participate in the benefit. This branch of the 
trade continues to be very brisk. The steel trade is 
especially so. They have advanced the price of boiler- 
plates 5s. per ton, up to 7/. 15s. per ton. The rumour 
that the price of angles and ship-plates had also been 
raised 5s. per ton is without foundation. Steel plates are 
now 30s. per ton dearer than the average of the past 
three years, Hematite iron isnow being delivered at the 
local steel works at 60s. per ton. 


Hlasgow Copper Market.—The matket was idle both 
forenoon and afternoon last Friday. In the forenoon 
the price gave way 2s. 6d. per ton, but in the afternoon 

rices were rather better. On Monday forenoon some 

tons were brought, and the price made 8s. 9d. per ton. 
In the afternoon copper finished up 10s. per ton on the 
day—25 Seasehaneett ands in the afternoon. : ‘There was 
nothing done in copper either,forenoon and afternoon, 
and prices fell during the dy 5s. per ton. At the ‘fore- 
noon meeting of the market to-day 5@ tons wére sold at 
pe yn a prices. Nothing was done in the ‘afternoon, 

ut prices gave way 5s. per ton. ‘ 

New Tube Works at Airdrie.—Much satisfaction is 
felt in the Airdrie district that the enterprising firm of 
Messrs. A. J. Stewart and Menzies, Limited, who are 

roprietors of extensive tube works in the vicinity at 
Coatdyke, &c., have come to an arrangement with the 
proprietor of Airdrie Estate (Mr. John Wilson, M.P., 
Falkirk Burghs), and have feued a large area of nd 
(some 13 acres) to the east of Rochsolloch Iron Works. 
This ground is taken by the firm for the purpose of 
exten ing vheir tube works, and already operations have 
begun. It is understood that eight acres will be imme- 
oe | taken up with workshops, and that when com- 
ple there will be a very large number of workmen 
employed. The site is within the boundary of the burgh 








of Airdrie. Ground for other works is also expected to 
be feued very soon. 


The New Aluminium Industry started at Greenock.— 
The Scottish Aluminium Company, who recently acquired 
ground and buildings at Greenock, in the east end of the 
town, started operations last Saturday for the manufac- 
ture of aluminium, and the refining works was fully set 
agoing on Monday. The ee mn will yet take some 
time St it is completed. hen that department of 
the works is finished, the casting and rollings of the 
metal will be started, and the industry, when in full 
swing, will give employment to a large number of opera- 
tives, 


New Bolt and Rivet Works at Dalmarnock. —Messrs. 
James Smith and Co., Motherwell, having disposed of 
their ground to Messrs, Colville and Sons, are building 
new works at Dalmarnork, Glasgow. 


A New Feature in the Seotch Coal Trade.—Oa ’Change 

esterday it was reported that three individual firms of 
West of Scotland coal exporters had sold 36 cargoes of ell 
coal for delivery. at..Genoa over 1899—three cargoes a 
month. The price accepted is said to be 17s. 3d. to 
17s. 9d. c.i.f., Genoa. At the present quotations for both 
coal and freight, this is said to leave no margin of profit ; 
in fact, it shows a sharp loss, for the present price of ell 
coal is 9s. to 93. 3d., and freight is about 10s. 74d., equal 
to at least 193s. 74d. c.i.f., exclusive of Clyde dues. This 
class of business is a new feature in this district, the 
Scotch coal trade up till now having been particularly free 
from speculation of this description. It is also reported 
that a steamer has been chartered for twelve monthly 
voyages over next year, from Glasgow to Genoa at 9s. 
This probably has some connection with the sales above 
reported. 


Will of thelate Mr. David Colville.—The will of the late 
David Colyille, of Dalzell Steel Works, Motherwell, has 
just been lodged with the sheriff-clerk of Lanarkshire. 
The total estate on which Government duty was paid 
amounts to 225,311/. 7s. 11d. The movable estate for 
which confirmation is asked amounted to 85,229/. 12s. 3d.; 
and the estate duty paid amounted to 14,676/. 18s. 3d. 
The provisions of the will are entirely of a private nature. 


The Glasgow Tramways—the Half-Year’s Working. — 
The statement of accounts for the Glasgow tramways 
for the half-year ending just now has been made up, 
and when compared with the corresponding period of 
last year, it shows that the receipts indicate an increase 
of 16,7872. 3s. 5d., the total being 211,363/. 8s. 6d., as 
against 194,576/. 5s. 1d. for the previous half-year. 

Red Star Liners.—It is stated that the Clydebank 
Engineering and Shipbuilding Company are to build 
four vessels for the Red Star Fleet, of upwards of 10,000 
tons each, for the Atlantic service of the American Line. 
The company built the New York and the Paris in 1888, 
but since then they have not built any fast Atlantic 
steamers. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Workmen's Compensation Act.—Mr. T. P. Perks, 
barrister-at-law, has been appointed by the Leeds County 
Court Judge to act. as arbitrator in cases under the 
Workmen’s Compensation Act, and he sat for the first 
time on Monday. Mr. A. Willey, in congratulating Mr. 
Perks on his appointment, remarked that the statute 
bristled with difficulties and technicalities, and that 
already a large number of appeals had been decided and 
others were pending. Mr. Perks, in reply, said there 
was still only a sort of twilight about the Act. There 
were three cases down for hearing. A furnaceman, named 
Garnett, while working for Messrs. Sloan and Davidson, 
ironfounders, Leeds, was in the act of drawing the fur- 
nace when his right hand came into violent contact with 
the metal-box, and was severely crushed. He was 
awarded 12s. per week for five weeks, and 6s. per week 
for nine weeks, in addition to 1l, already paid in costs. 
A labourer, named Collins, claimed 150/. for injuries to 
his hand from Mr. J. T. Fairbank, contractor. Terms 
having been practically arrived at, the case was adjourned. 
Charles E. Cutmore was killed while working for Messrs. 
Wright, contractors, leaving a widow and five children. 
An offer of the firm to pay 170/. 193. 6d., with costs, was 
accepted. 


Floods in Yorkshire.—The recent heavy storms of rain 
and snow in Yorkshire have caused very considerable 
loss and inconvenience in mg, berg hbourhoods—nowhere, 

rhaps, more than in the Don Valley. The Midland 

—— crosses this river near Wath-upon-Dearne, and 
the arches becoming blocked by the débris, brought down 
the river overflow, and prevented workmen from reaching 
the Wath Main Colliery, except by wading through deep 
water. The floods also submerged the Great Central 
Railway Station at Wath, and it was with considerable 
caution that trains were able to pass along the line. At 
one time the water was up to the fireboxes of the engines. 


The Electric Tramways at Shefield.—The Corporation 
of Sheffield are not only pushing forward the construc- 
tion of electric tramways in the city, but are making 
very considerable progress with the erection of the 
electric power-station. Some time ago they purchased 
the site on Kelham Island, recently occupied by Messrs. 
John Crowley and Co., perhaps one oF the most con- 
veniently situated spots obtainable. There is not only 
ample space for all present requirements, but for very 
considerable extensions. The station now being erected 
consists of two oblong buildings, the est of which, the 
engine and dynamo house, occupies about 5000 square 
feet, and the boiler-house 3500 square feet. It is intended 
at first to put down three engines of 300 horse-power sup- 





_— by Messrs. Allis, and Co., of Milwaukee, which will 
coupled to dynamos having a capacity of 225 kilowatts, 
They will be so arranged that they can be used indepen- 
dently or all worked together. There will be three 
boilers, each of 300 wang A ty 0 and these are being 
manufactured by Messrs. John Brown and Co., Limited, 
and will be fitted with eae induced dranght, supplied 
by fans working in the power-house. he buildings 
arising are substantial in their character, and very massive 
foundations for the machinery are being put in. 


Iron and Steel.—In connection with the heavy branches 
of trade comparatively little effort is being made to obtain 
further orders. Indeed, in some well-booked lines such 
prices are quoted as to discourage purchasers. Confidence 
in the continued prosperity of the local steel and iron 
trades is shown by the advancing price of shares in local 
companies, some of which are realising more than four 
times their paid-up value. In the lighter industries of 
the city, although there is not the general pressure of 
work usual at this season, most firms are doing steady 
business. A few weeks ago manufacturers of cutlery, 
silver, and plated goods who do with the French market 
were very anxious, and were sending off orders as rapidly 
as possible for fear of countermands. That feeling of 
anxiety has now passed away, and not only are the orders 
on the books being executed in the ordinary course, but 
others are coming in very satisfactorily. The impression 
prevails that peace will not be disturbed, at least until 
after the great Exhibition of 1900. Although all the 
accounts are being paid by French customers very few 
new orders are coming to hand, and up to the present 
time there has been no improvement in business with 
Cuba, the Phillippines, and other Spanish possessions. 


South Yorkshire Coal Trade.—The coal trade of the ‘dis- 
trict continues in a flourishing condition, and prospects 
are most encouraging. House coal isin brisk demand at 
advanced rates. All classes of fuel for manufacturing 
purposes are selling well, and coal sold in the open market 
is passing at considerably above contract rates. Small 
slacks and nuts are becoming scarce in consequence of the 
increasing demand from the gas companies, who are now 
using this quality of fuel very extensively. A strong 
demand also exists for blast-furnace coke, all new con- 
tracts having been made at an advance of about 1s. per 
ton. Foundry cokes also show a similar improvement in 
price. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly numerous attendance on ’Change, but the market 
was rather quiet, and only a moderate amount of busi- 
ness was transacted. The transactions recorded, how- 
ever, were of a legitimate kind, outside speculations 
having apparently withdrawn from the market. The 
evil influence of recent speculative operations in war- 
rants, whereby quotations were forced to unnatural 
rates was still felt. Several genuine buyers hesitated 
to place orders, notwithstanding that the market 
was once more in something like a normal condi- 
tion. There were sellers of No. 3 g.m.b. Cleveland 
pig iron at 46s. for prompt f.o.b. delivery, and 
— changed hands at that price, though several 
uyers were not disposed to pay more than 45s. 6d. 
No. 1 Cleveland pig was about 47s. ; No. 4 foundry, 
45s,; grey forge, 43s.; and white, 42s. There was little 
or nothing doing in warrants. Buyers put the price of 
Middlesbrough warrants at 45s. 9d., and there were 
sellers at 46s. 13d. cash. East coast hematite pig was 
about 553., and 55s. 6d. for early delivery of mixed 
numbers, and a good business was reported. Some firms 
were not disposed to sell at the foregoing —— 
There was no price mentioned for Middlesbrough 
hematite warrants. Spanish ore showed little or no 
change. Today quotations were unaltered. During 
the month of November 30,691 tons of Cleveland pig iron 
was added to the warrant stores, bringing Messrs. Connal 
and Co.’s stock up to 123,744 tons, a there are warrants 
in circulation for 123,150 tons. 


Manufactured Iron and Steel.—In every department of 
the finished iron and steel trade there is continued very 
=~ activity, and, in fact, the demand for some 

escriptions cannot be met. Producers are consequently 
quiet, the masters of the situation being in a posi- 
tion to altogether ignore market quotations. The 
rates now named are really for forward delivery, and, in 
fact, several firms will not undertake new work except 
for execution next year. Commoniron bars are 6/. 2s. 6d.; 
best bars, 6/. 12s. 6d. ; iron ship-plates, 6/. 7s. 6d. ; steel 
ship-plates, 6. 15s.; iron ship-angles, 67. 2s. 6d. ; and 
steel ship-angles, 6. 7s. 6d.—all less the usual discount. 

Coal and Coke.—Coal is firm. Households are in fuller 
demand. Manufacturing qualities and bunkers are rather 

uiet, notwithstanding the good demand, the reason being 
the plentiful supply. Large inquiries are reported for 
gas coal, but delivery is impeded by the slow arrival of 
steamers, Coke is only in moderate request for shipment, 
but there is a full demand for local consumption, an 
quotations are strong. From 15s, 6d. upwards is quoted 
for good blast-furnace qualities delivered here. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Last week’s shipments of steam coal were 
heavy, amounting to 380,000 tons; business has shown! 
a firm tone in all de ments. The best steam coal has | 
brought 13s. to 13s. 6d. per ton. Household coal has also 
been in brisk demand ; No. 3 Rhondda _— has made 
12s. 6d. to 12s. per ton. Foundry coke has brought 
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183, 9d. to 19s. per ton, and furnace ditto, 16s. 6d. to 
17s. 6d. per ton. 

Dowlais.—The old No. 1 blast-furnace at the Dowlais 
works was blown in on Friday. It had been damped 
down for many years. 

Re-Boilering Torpedo-Boats.—Torpedo-boat No. 34, 
now at Devonport, is to have water-tube boilers substi- 
tuted for her present locomotive boilers. This is one of 
the oldest first-class torpedo-boats in the service, having 
been built in 1886 by Mr. J. S. White, of East Cowes. 


Canada and Milford Haven.—A new service of steamers 
between Milford Haven and Canada is to commence on 
December 7. The line has been organised by Canadian 

entlemen who are interested in the Atlantic and Lake 
Superior Railway, the steamers being the property of the 
Canadian Steamship Company. The Great Western 
Railway Company intends to grant through rates for 
goods and parcels and perishable articles between Canada 
and places upon its system. The vessels, which are in- 
tended for mgers as well as goods, will ply fortnightly 
between Milford Haven and Paspebiac (an ice-free fag 
at the mouth of the St. Lawrence), and vice versd. It is 
expected that the voyage will occupy 44 to 5 days, as 
compared with 64 to 7 days at present necessary by the 
Liverpool route. 


Water Supply of Lianelly.—A meeting of the water 
works committee of the Llanelly Town Council was held 
on Friday, when.it was decided to push forward the con- 
struction of a second storage reservoir. The proposed 
reservoir will be constructed above the present one at 
Cwnlliedi, and it will have a capacity of 180,000,000 
gallons. The plans were produced and approved. It 
was further decided to request the finance committee to 
arrange for a loan for the money required. 


Swansea Tramways. — The British Electric Traction 
Company has decided to apply at once for powers to 
construct extensions of the Swansea tramway system 
to Buynmill and Sketly, and notices to the Light Rail- 
way Commissioners were deposited on ines _A Swan- 
sea Motor Car Company has just been floated with a pro- 
posed capital of 20,0007. 


Barry.—A large pontoon at the pierhead at Barry and 
an extension of the Barry Island Railway thereto, for the 
accommodation of excursion and other passenger traffic, 
will be completed by Easter. 


The ‘‘Bulwark.”—A commencement is about to be 
made with the Bulwark, line-of-battle ship, at Devon- 
port. The course pursued will be similar to that adopted 
with regard to the Ocean and the Implacable. 


Tondu.—A company is stated to have approached 
North’s Navigation Collieries vaeeny with a view to 
taking over certain blast-furnaces at Tondu. There is 
some probability of pits and coke ovens at Yuisawdre 
being started. 





PERSONAL.—Messrs. Ruston, Proctor, and Co., Limited, 
Engineers, Lincoln, notify that the address of their 
London office is now Stafford House, 274, Cannon-street. 





Tue Lanapon-DAvirs ALTERNATE CURRENT Moror. 
—In our issue of June 19, 1896, we described in consider- 
able detail the excellent alternate current motor devised 
by Mr. Langdon-Davies. This motor has now undergone 
a considerable development from the mechanical and 
commercial point of view, and is now made on an indus- 
trial scale by the Langdon-Davies Alternate Current Motor 
Company, of 101, Southwark-road, 8.E. As originall 
designed, the motor had @ squirrel mill armature, whic 
has now been replaced by one of the wound type. At 
the same time advantage has been taken of the increase 
in the armature windings thus obtained to reduce some- 
what the speed at which the motor runs. The motor 
will start under about one-fifth its normal load, so that, 
like a gas engine, it must be fitted with fast and loose 
pulleys, or an equivalent, to enable the load to be removed 
whilst the motor is getting up speed. Both armature 
and field magnets are built up out of stampings. 
motor is tested before leaving the works, a very simple 
and portable dynamotor brake being used for the purpose. 
This brake consists of a large folding tripod serving to 
support a balance beam. A thin canvas belt is passed 
under the motor pulley, and its ends coupled by hooks 
to points equidistant from the centre of suspension of the 
balance beam. The load is put on the pulley by raising 
the beam by means of a screw adjustment. The difference 
in tension of the two sides of the belt is then measured 
by a deadweight carried by the outer end of the balance 

m. The whole arrangement is extremely simple and 
compact. The best belting for this pu appears to 
be ordinary unbleached webbing as used for horses. The 
factory at Southwark-street consists of six floors, but the 
demand of the motors has been such that the company 
are already contemplating moving into larger quarters. 
They have at present an alternate current tramway 
motor in hand, which avoids the necessity of trans- 
forming to continuous, as has hitherto m _neces- 
sary. An important point about the Langdon-Davies 
alternate current motor is that the starting current never 
exceeds that normal ,required in work, so that the so- 
called “pumping” on the mains is avoided. There is 
also the — in that no large reserve is needed in 
the fuse attached to the switch . This saves the 
Machine in case of an accidental rush of current. The 
motors are particularly useful in places where only un- 
skilled and very ignorant labour is available. The stan- 

patterns are suitable for any frequency between 80 
and 100 alternators per second. 


MISCELLANEA. 


THE Glasgow 1901 Exhibition Guarantee Fund now 
totals 421, 0002. 


The Clyde employers have decided to try weekly wages 
for a year, in response to the workmen’s demands, 


_The Pintsch’s system of lighting trains by compressed 
oil gas has now been adopted on the South Australian 
Government Railways. 


The United States Government have decided to in- 
crease the size of the monitors, so as to have greater coal 
capacity, and four 10-in. guns instead of two 12-in. guns, 
but the speed is to be 12 knots. In view of Captain 
Mahan’s strong criticism of oo monitors,” the 
next improvement may be the building of one ‘mobile 
battleship,” instead of four monitors, 


A new magazine rifle has been adopted in the Army of 
Austria-Hungary. Its calibre is 8 millimetres, the same 
as the 1888 model, but it weighs only 3.3 kilogrammes, 
or 6.9 lb., instead of 8.8 lb., the weight of the old 
weapon. Each soldier is to carry 26 clips and 130 cart- 
ridges in place of 22 and 110. The stock is prolonged to 
the muzzle, and the bayonet is shorter and lighter. 


A fairly extensive application of alternate current motors 
to factory driving has been made at Messrs. Fuller’s new 
factory at Hammersmith, by Messrs. Geipel and Lange, 
of 68, Victoria-street, Westminster, In all 14 motors 
have been fitted, ranging in size from } to 7 horse- 

wer. Save in one or two cases only, each motor 

rives a single machine. The current, at a ncesam 
of 100 and at 110 volts, is supplied by the Hammersmit 
Vestry. The motors are of the Brown-Boveri single-phase 
type. The smaller sizes are started with resistances, whilst 
with the larger the usual condenser is employed. An 
important advantage of the alternate current motor is 
its capacity for standing overloading without injury. 


The question of the porosity of thin steel plates under 
heavy hydraulic pressure having been raised, experiments 
have been carried out at the Washington Navy Yard with 
the view of settling the point in a practical way. Pieces 
of sheet steel of } in., 4 in., yy in., and 4; in. in thickness 
were subjected to a water pressure of 6000 lb. per square 
inch, and in no case was any percolation found. A @-in. 
rivet joining two }-in. plates also proved tight under the 
same pressure. A test was also made to determine the 
friction of water under high pressure, and, while it was 
inconclusive, there was no evidence that the friction of 
water under high pressure was any greater than the fric- 
tion of water not under pressure, 


A correspondent of the Reichswehr says that excep- 
tional aga is now being Sr in the Italian 
dockyards. ‘Two first-class battles: ips, the Ammiraglio 
di Saint Bon and the Emanuele Filiberto, which were 
launched last year, are now approaching completion at 
Venice and Castellamare peeing two vessels of 
similar type, the Benedetto and the Brin, are in course 
of construction at Spezia aud Castellamare; while a 
third, which will probably bear the name of the Prin- 
cipessa Elena, will be built at Venice. Although these 
ships will in the main be constructed on the lines laid 
down by the late Minister, Sigfior Brin, there will 
be certain alterations in the specifications suggested 
by the experience of the past few months. The ships 
will have a length of 130 metres and a breadth of 23.84 
metres, with a displacement of 13,500 tons. The plan for 
the armoured cruiser Francesco Ferrucio, a vessel of the 
type of the Garibaldi and Varese, which were sold to 
Sain and the — Republic, is also being worked 
out at Venice. is ship, which will have a displace- 
ment of 7400 tons, will be 104.86 metres in length, with 
a breadth of 18.70 metres. At Genoa the Condore, a 
torpedo-boat for use on the high seas, is nearly com- 
pleted, and a second vessel of the same type, as well as a 
torpedo-boat destroyer, will shortly be begun. 


The question of.pjle protection was dealt with at the 
Detroit meeting of the American Society of Civil En- 
ineers by Mr. C. H. Snow, in a paper on ‘Marine 
rers.” The author finally concludes that creosote 
supplies the best means for repelling the attacks of the 
o, liminoria and other sea animals, and also the 
termite and other land woodborers. The subject of 
creosoting divides itself into three parts : The creosote, the 
method, and the wood. Creosote is a substance which is 
contained in the second distillation of coal tar. The first 
‘distillation consists of light oils, the second creosote, and 
the third pitch. Tars differ greatly in their chemical 
constituents, and in their products of distillation. The 
word creosote, therefore, has not an absolutely exact 
definition. The substance has no chemical symbol, as it 
applies to a fluid the constituents of which constantly 
differ. It is essential that creosote should be heaver than 
water, as light creosotes have never been Lyermpens 
and most of the failures attributed to creosote have really 
been due to the use of such oils. Creosote is expected to 
act in two ways. Itintroduces antisepticsinto the wood ; 
it also fills the pores with thick, gummy insoluble oils and 
naphthaline. Therefore a second distillate of coal tar, 
which contains antiseptics and gummy substances in suffi- 
cient quantity and of satisfactory quality, should be 
saleoted. It should contain over 40 per cent. of naph- 
thaline, and as little Y poy: as possible. It may contain 
as much carbolic acid as is likely to be present in this 
distillate, which will not be over 4 or 5 per cent. No 
substance likely to accompany the minimum of 40 
per cent. of naphthaline will be injurious, because 
many of them may be regarded simply as vehicles. 
Heavy oil of creosote is heavier than water and is suffi- 
ciently insoluble to remain in the wood for a long time. 
Creosote weighs from 8 lb. to 9 Ib. to the gallon. The 





United States cannot meet the demand for dead oil of 


coal tar, and therefore a large quantity is derived from 
England. The so-called *‘ London oil” is very thick and 
heavy. It is thought to be one of the best grades. of 
creosote for marine work. The method by which creosote 
is introduced into the wood is most important, but an 
method which will insure a thorough impregnation 

be satisfactory, The wood is first heated in a vacuum to 
remove the moisture. The heat is so manipulated as to 
vaporise the sap and te the albumens of the wood. 
Heated creosote is then introduced, and the condensation 
of the vapour in the wood causes a vacuum which, assis 
by pressure, draws in the creosote. A gauge outside of 
the tank indicates the subsidence of creosote as it passes 
into the wood. The process is stop as soon as the 
specified quantity of creosote, usu ly from 10 lb. to 
16 Ib. per cubic foot of wood, has been forced in. 

The following are the records of Atlantic steamers for 
the year ending in June; the number of hours does not 
indicate the time occupied in the voyage only, but the 
period elapsing between the despatch of the mails from 
the Post Office in New York to their delivery at the 
Post Office in London or Paris. 


Number Average ; 
Line and Steamer. of Time Occu- @uickest 


Trips. pied per Trip. 2° 
North German Lloyd (New Hours. Hours. 
York to London vid 
Southampton) : 
Kaiser Wilhelm derGrosse 8 158.8 151.3 
Lahn... tie a i | 192.1 183.3 
Havel 7 192.1 185.2 
Trave 12 192.9 184.0 
Saale... ay 6 195.1 189.9 
ee: Pa ae 1 198.3 198.3 
aiser Freidrich ... 1 231.7 231.7 
Cunard (New York to London, 
vid Queenstown) : 
Lucania sas ce 161.8 157.3 
Campania ... Sas weet) (oe 163.5 157.3 
Etruria vA we Pe 181.7 172.4 
Umbria ee “ee dca 183.3 176.7 
Servia oa ine per 6 213.1 210.9 
Aurania_... sas deg 6 216.3 201.5 
American (New York to 
London, vid Southampton) : 
St. Louis... aes mete 171.6 166.3 
St. Paul Sis Fey POS 174.5 168.3 
New York ... i Ds 5 189.6 182.0 
Paris ... ae ce. one oe 191.6 177.1 
Berlin os ee “0 i 239.2 239.2 
Hamburg-American (New 
York to London, vid 
Southampton) : 
Columbia ... bes sks 5 174.3 173.7 
Fiirst Bismarck ... y 9 177.8 171.7 
Normannia ... rie i 6 180.4 171.4 
Augusta Victoria ... eA 187.8 174.8 
White Star (New York to 
London vid Queenstown) : 
Teutonic... sa eT 176.3 168.8 
Majestic... aug eee 176.5 171.4 
Germanic ... we Pe 203.1 197.1 
Britannic... oe ee 216.3 204.0 
Adriatic... ae say 238.9 235.9 
General Transatlantic (New 
York to Paris vid Havre) : 
La Touraine ea a a 202.2 187.3 
La Bretagne ve oid) 205.8 197.6 
La Bourgogne... Sea Fe 208.4 201.2 
La Champagne ... ice 210.7 197.5 
La Gascogne ee ‘ou 211.1 198.3 
La Navarre bs ads 4 216.1 210.3 
La Normandie _... 546 7 225.8 204.4 








Coat on Inp1an Ratiways.—The quantity of Indian 
coal used upon Indian railways in 1893 was 924,900 tons. 
In 1894 the total increased to 1,062,748 tons; in 1895, to 
1,119,621 tons; in 1896, to 1,180,753 tons; and in 1897, 
to 1,322,418 tons. The quantity of foreign coal used de- 
clined from 178,656 tons in 1893 to 127,520 tons in 1894, 
145,213 tons in 1895, 110,056 tons in 1896, and 53,804 tons 
in 1897, Indian coal has thus largely displaced foreign 
coal upon Indian railways. 





Watrr In THE Mipianps.—Sir J. C. N. Alleyne has 
declared himself an opponent to the taking of the Peak 
waters by Sheffield, Leicester, or Derby as recently pro- 
posed. Sir John, who will be remembered in connection 
with the great span at St. Pancras Station, is a member 
of the a County Council ; and on Friday night 
he add a meeting of the Belper Natural History 
and Philosophical Society for the purpose of stating the 


reasons why he felt it necessary to the proposals of 
the Leicester Town Council. Sir Tohn suieaded that 
the effect of the Leicester Bill would be to empower 
Leicester to rob Derbyshire of 50,000,000 gallons of water 
Seides taba ends nT eemeeeiey alae shes 
whe’ we compensa‘ pi or 

the hillsides to compensate the spri vee dn arn 4 
would be drained. All-places along the route would be 
affected if the head waters were removed. Leicester 
should be called upon to show that it had nes eepely of 
water in its own county. Ina season the mills at 
Cromford, Belper, and* Darley could not be worked by 
water. Seventy million gallons of water per day in the 
Derwent in the summer was considered an excessive esti- 
mate; yet Leicester wanted to take 50,000,000 gallons 





per day. 
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_ NAVAL ENGINEERS. 

‘*ApMIRAL SiR FRepeRIcK RicHarps, First 
Naval Lord of the Admiralty, has been promoted to 
the rank of Admiral of the Fleet, in recognition of 
his distinguished services.” It does not seem much 
of a recognition to the majority of persons, only 
just a step in rank, but those who know the Navy, 
and the sentiments held by naval officers, will be 
aware that the honour is likely to be more valued 
by the recipient than many higher-sounding dis- 
tinctions. Anyone, having money enough and wit 
to distribute it judiciously, may become a knight, 
a baronet, or even a member of the House of Peers. 
These are distinctions, not necessarily honours. 
But to be an Admiral of the Fleet denotes a life- 
time spent, and distinction gained, in the most 
honourable profession under the Crown. In the 
present case, the distinction is greater as the pro- 
motion is additional to the existing numbers, a 
special Order in Council having been passed for the 
purpose. Great as the honour is, no one doubts 
that the First Naval Lord fully deserves it. In 
the latter part of this century naval officers have 
not had the chances of distinguishing themselves 
that characterised its opening years, and such 
honours as are now worn must be gained in peace. 
But whether in peace or war, the sailor’s chief 
virtue is diligence in the service of the country— 
letting no personal consideration stand between 
him and his duty, and no one can say that Sir 
Frederick Richards has been lacking in this 
respect. Although we have not been at war, we 
have appeared on its brink. 

It is the belief that the Navy was prepared for the 
terrible crisis which seemed imminent a few weeks 
ago, which has led tothe promotion of the First Naval 
Lord being so cordially welcomed by the country. 
Our great fleet of ships, never before equalled as a 
fighting instrument ; the trained and devoted crews 
that man them ; the incomparable staff of British 
naval officers, who command admiration and re- 


these it is that have preserved to us the blessing of 

ce, more valuable than the most complete war- 
ike victory ; and it is these things that are all re- 
presented in the person of Admiral Sir F. Richards, 
the First Naval Lord, who gains a step in rank. 
The Navy is satisfied, and the Admiral of the 
Fleet would not change his rank for the best title 
in the House of Lords. Never was any other 
country so well and cheaply served. 

But though the country is well served by the 
personnel of the Navy, and has much cause to re- 
joice in a bloodless victory—which would, at least, 
have been a very bloody victory had we been less 
prepared for war—it is well to remember that our 
military organisation has not been subjected to the 
fierce stress of battle. In our jubilation we 
speak of our preparedness as if it were a thing 
complete and proved, whereas nothing is more 
certain than that there would have been found 
many weak points in our harness had it been 
putto the proof of blows. It would hardly be 
of human construction were it otherwise, for 
no man can foresee and provide for every contin- 
gency, more especially after so long a period of peace, 
during which the whole aspect of naval warfare has 
been completely changed. There is danger in this 
from over-confidence, and a disposition to think that 
when all has turned out so well there is no need for 
change. Doubtless if Sir Frederick Richards and 
his colleagues were called upon to speak frankly, 
they could tell us, even from their brief and partial 
experience of warlike preparations, of many things 
that ought to have been done which were not done, 
or might have been better done. For this reason, 
if for no other—and there may be others—it is for- 
tunate that the First Sea Lord is going to remain 
at his post for another year or nine months. There 
is one point especially that can hardly have escaped 
the notice of the authorities during the prepara- 
tions that have gone on, and that brings us to the 
matter with which we chiefly intended to deal, 
namely, the condition of the engineering branch. 

In numbers the engineer officers are notoriously 
short. That fact is manifest, even in ordinary times 
of peace. It is a matter we have dealt with in 
detail‘on a former occasion, when we pointed out 
how duties which should be performed. by engineers 
were relegated to engine-room artificers—a most 
dangerous proceeding—whilst the engineer officers 
themselves were greatly overworked. We are 
aware there are too few lieutenants ; that also is an 
evil, but the want of engineers is a more pressing 
need. It is not only in numbers, however, tha 
reform is wanted, but also in treatment of the exist- 
ing staff. It is a matter we have dwelt upon for 
years past, until we have felt ashamed of the reite- 
ration of patent facts ; nevertheless, we will again 
return to the subject, knowing how vital it is to 
the interests of the Navy. Naval engineers are a 
patient class, but though they make little fuss 
about their wrongs, they none the less feel them 
keenly. Rudyard Kipling, with an intuition that 
belongs to genius, has described them perfectly in 
the few words he devoted to the subject in his recent 
articles on “‘ A Fleet in Being,” which appeared in 
the Morning Post. He alone of all the numerous 
newspaper correspondents who have attended the 
naval manceuvres for many years past, has had the 
wit to see beneath the surface and treat the question 
of personnel in a comprehensive manner. 

In spite of the long-suffering qualities which dis- 
tinguish naval engineers they are, as we have said, 
keenly alive to the disabilities under which they 
are placed, and have been moved, at last, to express 
their dissatisfaction in a printed document in which 
their grievances are categorically set forth. The 
first of these is that they are still classed as a civil 
branch of the Navy. They have no executive control 
in their own department, and have no power to 
award even minor punishments. It is a matter we 
have dealt with over and over again. Its absurdity 
is too patent to need argument, yet it continues to 
exist. It is now 23 years since Admiral Sir A. 
Cooper Key’s committee condemned the arrange- 
ment in unmistakable terms. The report said: 
‘The chief engineer has alarge body of men under 
his immediate orders, many of whom are quartered 
at guns and have to take an active part in action. 
His duties are in many respects executive. We 
are, therefore, of opinion that engineer officers 
should in future be classed with the military or 
executive branch of the profession, among those 
pos nae not on any occasion succeed to com- 
mand.” 








spect, even from those least inclined towards us— 





The absence of power to award punishment may 
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seem to some a small matter about which to make 
complaint, but it is really one of the most serious 
things that the engineer officer has to put up with. 
To carry on work without discipline is almost an 
impossibility, and discipline rests on punishment, 
or the fear of punishment. Of course the engineer 
has the right to report any of his men to the 
executive officer, but it needs very little prescience, 
even for those who are not engineers, to know 
how useless a course this is for getting anything 
more than a perfunctory duty from a man. It 
is much to the credit of the lower ratings of the 
engine department that work is carried on so well 
as it is in Her Majesty’s ships; but the trouble 
and worry a few careless or incompetent men will 
cause to the engineers is almost inconceivable. It 
is practically impossible to go to the captain every 
time a man is slow over a job or imperfectly dis- 
charges his duties, but if any disaster occur it is 
the engineer who has to bear the brunt. As a 
rule, captains stand by their engineers in these 
matters, but there are a few—they were more 
plentiful some years back—who tend to side with 
the men. In any case it is a lowering of the 
dignity, that even a chief engineer may perhaps 
feel, to have to argue the matter out with the 
captain, and explain why it was that Smith or 
Jones should be punished for doing, or not doing, 
something which to the captain would appear of 
minor importance, but upon which the effective 
working of the whole machinery might depend. 
The sensible captain takes his engineer’s word for 
it, so in any case the matter might be left to 
the engineer to settle. Of course, the men should 
have a right of appeal, but that is possessed, 
though rarely exercised, throughout the service. 
Engineer officers are not allowed to sit on courts- 
martial, even when one of their own cloth is being 
tried on a point involving technical matters, upon 
which alone engineers can be competent judges. 
That is an injustice, the absolute indefensibility of 
which is too apparent to need emphasising ;_ but it 
is, perhaps, only logical so long as the engineers are 
counted non-martial ; which in itself is absurd. 

Rank and title are so intimately mixed up with 
these questions that one cannot be discussed with- 
out involving the other. The young engineer, on 
entering the Navy, knows that it is just possible he 
may some day rise to the relative rank of a captain, 
but the chances are exceedingly slender. Now 
relative rank means very little; in fact, it is a 
thing about which it is hardly worth troubling 
one’s head. To give a man rank without title and 
without authority is a barren grant. For a chief 
engineer to know that he ranks ‘‘ with but after” 
a lieutenant is but a poor consolation when he 
remembers that he may be subject to the orders of 
the most junior executive officer in the ship, or even 
the lowest rating on the executive side. 

Of course there are difficulties; no one denies 
that. The disgrace is that an honest effort has not 
been made to overcome the difficulties. The 
question of command must always arise. Engineer 
officers, who are as well educated, and, broadly 
speaking, now spring from the same social stratum 
as the executive officers—although their branch 
is not so fashionable and aristocratic — have 
every right to demand the same titles as the 
executive branch. But the latter object to this, 
saying an engineer, whose duty is below, can never 
take command of a ship, and it would be invidious 
to have Gunner Smith ordering Captain Jones of 
the engineering branch to go ahead or astern, even 
through the medium of the telegraph. That, of 
course, is a difficulty, but one more serious exists. 
To properly fulfil the duties of a responsible engineer 
on a modern warship, a man must have had a very 
good education, and his parents or friends must have 
been in a position to expend a fair sum to start him 
on his career. Now, parents will be less and less 
inclined to select sunk thawte as a profession 
for their sons when they learn how small is the 
chance of rising, and how lictle prestige accrues to 
the members of a class so entirely subordinate. 
It is not as it was in the old days, even of twenty 
years ago, still more of the time when steam was 
introduced into the Navy. Then ‘‘ engine-driving ” 
was simple enough. An intelligent trained me- 
chanic could carry on the duty, and the whole thing 
was so simple that the captain could keep touch of 
the operations. The engines, moreover, were not 


an essential part of the ship; there were always the 
masts and sails when needed. 

It is hardly necessary to dwell on the change 
that has since occurred. 


In the main engines, 





high-pressure steam and quick rotation alone, have 
been sufficient to call forth a wider knowledge of 
scientific principles in the management of machi- 
nery. The electrical machinery in itself would have 
proved an insoluble conundrum to the old-style 
engineer, whilst distilling machinery, steering en- 
gines, reducing valves, hydraulic machinery, and 
numberless other details, involve a knowledge of 
scientific principles to put things right if they go 
wrong, that necessitates an expensive education. 
After all, it is the going wrong that tests the 
engine-room staff. Sir Anthony Hoskins, who 
preceded Sir Frederick Richards as First Naval 
Lord, placed the engineer on a level with ‘“‘a 
lascar with a bottle of oil,” who had only to 
pull a lever to start the machinery. But even 
in peace time accidents occur that call forth 
a wider knowledge than the average lascar pos- 
sesses ; but in time of war what would happen ? 
The engine-room artificers of the Navy are, as a 
rule, good mechanics—the best of them with a 
far wider knowledge than the original naval engi- 
neers—but no one with sufficient engineering 
knowledge to form an opinion supposes that they 
could supply the place of a trained engineer in 
making good radical defects. 

There is, however, too little thought of the 
ultimate object of a fleet. The daily routine of 
peace occupies the attention of naval administrators 
so closely that the more essential needs of the hour 
of battle are often forgotten ; and that brings us 
to a consideration of almost greater importance than 
those to which reference has already been made. 
We refer to the discipline of the engine-room. Dis- 
cipline is a quality of slow growth ; to be completely 
and unfailingly effective—not to break down under 
themost trying conditions—it must be so thoroughly 
ingrained as to be a second nature, not only on the 
part of those who obey but also in those who com- 
mand. The officer is on a higher intellectual plane 
than the rank and file, but the moral force which 
he should possess must be exercised through a long 
series of years before it can become available under 
the stress of terrible events that would otherwise 
lead to panic. The naval officer is originally not 
often a braver man than many of his fellow 
countrymen, but the consciousness that his whole 
duty points to action on the day of battle 
breeds in him, by anticipation, a familiarity with 
danger, so that when the time of stress arrives 
he shows a firmness which appears almost more 
than human. But his manifestation of courage 
and self-possession depends chiefly on the know- 
ledge that he will receive unhesitating obedience 
from those over whom he exercises authority—an 
obedience trained and proved during years of 
discipline. In the engine-room, with the limited 
authority of the officers, this does not exist. We 
do not say that the engine-room complements of 
Her Majesty’s ships will not do their duty in 
action, but there is not the same assurance of the 
fact as there is in the other branch; and we can 
afford to throw away no chances. 

What then is to be the remedy for this danger 
and defect in our naval service? The problem is 
one of great complexity and will need radical 
changes for its solution. It seems to us that steam 
has brought us to a great dividing way in the 
history of our Navy. Once before, the same 
problem was presented to the nation, and as 
it was solved then, so also must it be solved 
now. In the earliest days of a sailing Navy, the 
fighters were soldiers afloat. The ship was 
managed by sailors, whose duty simply was to 
bring the soldiers to hand grips with the enemy. 
The knights and men-at-arms of Hubert de Burgh 
would have as much disdained a knowledge of sea- 
manship as an executive officer in the present day 
would disclaim a knowledge of stoking or lubri- 
cating bearings. But circumstances were too strong 
for them. As years went by it was found impossible 
to keep separate the management of the propulsive 
machinery, and that of the aggressive weapons, so 
that the soldier and sailor gradually merged into 
one class. We have no longer masts and sails; in 
their place we have engines and boilers, and the 
old difficulty of keeping separate the two great 
factors which decide naval engagements has re- 
appeared. The question that must be decided—we 
have before stated it in these pages—is whether the 
brain of an average man is capable of mastering the 
intricacies of both branches of the naval profession, 
whether the duties of the battery deck and the en- 
gine-room can both be learned within reasonable 
limits of time, 








It would occupy too much space to follow these 
speculations in detail to their legitimate and 
ultimate issues. No doubt men would specialise as 
their career proceeded. As we have now gunnery, 
torpedo, and navigating lieutenants, there would be 
also engineering lieutenants. Engineering in its 
widest sense would be, as it is now, the basis of 
all knowledge. A gun is a heat engine as a pro- 
pelling engine is, and a torpedo is a most intricate 
piece of mechanism. The same fundamental scien- 
tific laws govern the working of all these. The 
difference only is in detail. Both executive and 
engineer officers in the course of their career 
could take a change of duty not only without 
detriment to their ability in the special branch 
they follow, but with great advantage in that 
respect. 

The prospect of a fusion of the two branches 
is, as our readers are aware, not altogether new. 
It has been discussed in the United States, and 
favourably considered by the assistant secretary 
of the United States Navy as chairman of a board 
formed to inquire into the matter. Such a step 
would be distasteful to many of our own naval 
ofticers, perhaps the majority both of the ex- 
ecutive and engineering branches. But, good 
men as our naval officers are, we must remember 
that the Navy does not exist for them, but for the 
defence of the country ; and if the present arrange- 
ment does not lead to efficiency, changes must be 
made. Such changes could, however, only come 
into effect gradually, and for that reason the sooner 
they are initiated, the better for the efficiency of 
our chief arm of defence and the safety of the 
country. 





BRITISH INTERESTS IN CHINA. 

THE custom which is becoming rather common in 
London, in connection with associations or institu- 
tions which have for their object the development 
of trade and industry, of having a discussion, 
following on a good dinner, on some of the aspects 
of the work in which they are interested, is one 
which has much to commend it. The dinner and 
the social intercourse serve to make the members 
acquainted with each other, and no doubt the menw 
is sufficiently good to put them in good temper, 
while the discussion is useful, not only to those 
who take part in itor who hear it, but also to those 
members of the public who are interested in the 
questions under consideration. The speakers are 
usually men who have had special experience of the 
subjects, and their opinions are, therefore, deserv- 
ing of attention. Of course, all these do not agree, 
for even specialists are not infrequently biased—no 
doubt unconsciously—both by their environments 
and their interests. In these, as in other matters, 
the independent outsider, while giving due atten- 
tion to the opinions expressed, must exercise his 
own judgment. 

The discussion which took place last week at 
one of the monthly dinners of the London Chamber 
of Commerce had a special interest at the pre- 
sent time when the affairs of China are receiv- 
ing so much attention from all industrial nations. 
The subject was ‘‘ British Interests in China,” 
and in introducing it the President of the 
Chamber expressed the hope that they might suc- 
ceed in arriving at some conclusion as to the best 
method of dealing with British interests in the 
Far East. It was, he said, a question of great 
difficulty, because they had to deal with a Power 
which was waning, and had to decide whether that 
Power ought to be sustained and assisted, or 
brought to an end, and its territories divided 
amongst the nations of the world. Mr. Keswick, 
the Chairman of the East India and China Trade 
Section of the Chamber, evidently did not agree 
with the latter alternative. The old order of 
things in China had come to an end, and it could 
not pass away without causing a great deal of 
friction among the nations. To see a country fall 
to pieces, when he thought it might be maintained 
es reformed, would be to him a matter of great 
grief. Spheres of influence or spheres of interest 
were talked about ; but the important question was 
that of the open door. If that was to be the order 
of things, a great civilising influence would be 
introduced, and trade would be unfettered ; but if 
it were to be otherwise, British interests were 1n 
danger of being shut out. He did not think it was 
a very important matter that we should be shut 
out from railway enterprises. So long as railways 
were constructed, to his mind it was not very 
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important by whom they were constructed. He 
did not, however, think that England would come 
very badly out of the scramble for concessions. In 
addition to railways, he believed that it was of 
great importance that communications by water 
should be improved, and he hoped that some means 
would be devised by which the natural obstruc- 
tions in the way would be removed. Although he 
did not wish to discuss politics, he considered that 
Lord Salisbury had acted wisely and prudently 
except in one particular, as he thought a huge mis- 
take had been made when the Fleet was ordered to 
leave Port Arthur. 

Mr. Behrens, as_ representing Lancashire, 
pointed out that the trade with the Far East was 
of the greatest importance to that part of the 
country, amounting as it did to two-thirds of the 
whole. Russia had now absolutely got a grip on 
Northern China, and she was not going to all the 
expense she had incurred to benefit British trade. 
Her object, he said, was to colonise Northern 
China and to close the door to British trade. In 
the same way he was sure that sooner or later, 
the province of Shan-tung would be closed by 
Germany. There remained, however, what he 
called the heart of China, the Yang-tsze Valley, 
and if precautions were not taken this great pro- 
vince would be closed to us. There was, he 
believed, only one thing to be done, and that 
was to declare to Russia, Germany, and France that 
we intended to preserve the open door so far as the 
Yang-tsze Valley was concerned, and not allow any 
of the provinces of which that valley was formed to 
be alienated to foreign Powers. Mr. Little, who 
has been long resident in China, thoroughly agreed 
with this, but he seems to be somewhat belligerent 
in his opinions, as is frequently the case with 
merchants in the Far East. He criticised what he 
called the vacillation of the Government, and con- 
tended that if the Chambers of Commerce did not 
show that they intended the door in China to be 
kept open, it would be closed against them. He 
thought it would bea pity to have a. partition, if 
the Government could by arrangement with other 
Powers keep the door open; but if they could not 
do that, there was nothing for it but a partition 
policy, and if that came about English merchants 
must declare for the Yang-tsze Valley. Mr. Jamie- 
son, the Consul-General at Shanghai, observed, 
that as it was by political pressure only. that we 
got the right to trade at all with China, so it was 
only by continuing that political pressure that we 
could extend our trade. Since the war with 
Japan the position in China had been altogether 
changed. China would never be what she had 
been, and at the present moment the key of 
the situation depended on the political ques- 
tion. We might have arranged a sort of alliance 
with China against all the world, with a view of 
keeping that country entire, and allowing her to 
develop her resources. He was afraid the time for 
that had gone by. The only other alternative was 
to fall back on the method of spheres of influence, 
and although we were not seeking the partition of 
China, he thought the time had come when we 
should say that, if the partition were forced on, we 
would have the Yang-tsze Valley. He attached to 
that expression the same interpretation that was 
attached to the Valley of the Nile, and included 
within it the whole of the valley of the river up to the 
borders of Tibet. He also thought that the valley 
of the Canton River could not be excluded from our 
sphere of influence. The first and most pressing 
need was to improve communications in China. 
Concessions for railways from Shanghai up the 
river, and, still more important, from Hankau 
westward into Szu-chuan should be obtained. Mr. 
E. S. Grundy, hon. secretary of the China Associa- 
tion, contended that the maintenance of the open 
door depended on the integrity of China. He was 
afraid there were elements of rebellion in the 
country, and anything in the shape of a successful 
rebellion would leave an opening for that process 
of partition which he feared was being prepared. 
Mr. Gilfillan gave an illustration of the results of 
French commercial policy. Formerly Saigon was 
& great outlet for Manchester goods., Now the 
minimum tariff on British goods going into that 
port was from 36 to 48 per cent. There was a 


further general tariff on goods which did not come 
direct from Europe of 33 per cent. He did not 
point this out with a view to exciting any feeling 
against our French neighbours, but simply by way 
of illustrating the danger of allowing other ports to 
fall under such an exclusive rule, 








The Chairman, in briefly summing up the discus- 
sion, expressed the opinion that the present would 
be a good opportunity for the Government to carry 
out the views expressed by those who were con- 
nected with China. The success of the arms of 
England and Egypt in the Soudan must have 
created an enormous effect on the whole world. 
The impression on his mind was, that the solution 
of the question would be found in China being 
allowed to preserve her rights of sovereignty, and 
that that might be accomplished by countries which 
were not so exclusive as France and Russia, 
namely, Germany, Japan, and England, agreeing 
on spheres of influence. He thought the meeting 
that evening should lead to some strong application 
to the Government, setting forth the sensible views 
that had been expressed. If that were done they 
ought to be able to make some impression on the 
Government. 





ROTATORY CONVERTERS. 

On November 10 Professor Silvanus P. Thomp- 
son read a paper on ‘‘ Rotatory Converters,” before 
the Institution of Electrical Engineers. This was 
printed in full in our issues of November 18 and 
25. On November 24 the subject was discussed, 
the opening speech being by Mr. M. B. Field, 
who gave additional particulars concerning the four- 
pole 30-kilowatt converter, constructed by Messrs. 
Brown, Boveri, and Co., and illustrated by Fig. 14 
in Dr. Thompson’s paper. He stated that if the 
poles of converters were solid they were likely to 
heat, while if these were laminated the machines 
were apt to hunt if coupled in parallel. He 
referred to two three-phase converters which 
were connected in parallel to a distribution 
system. It was then necessary to supply in- 
dependent transformer windings, or to use a 
three-legged choking coil. It was often, he said, 
desirable to employ converters giving variable 
ratios between the incoming and the outgoing 
voltage, since it was expensive to use a booster. 
The type of armature illustrated by Dr. Thompson 
in Figs. 9 and 10 (page 696 ante), would give a vari- 


able conversion ratio. The winding was a combina-’ 


tion of the delta system with three star arms. The 
trouble was that if a variable ratio was provided for, 
there was necessarily armature reaction in the 
machine. In relation to hunting, it must be remem- 
bered that converters are unstable machines. If 
two transformers were set in parallel, it was a 
matter of luck if they divided the current in pro- 
portion to their ratings. In rotatory converters the 
distribution was determined by the excitation, and 
therefore the best result was obtained, as Dr. 
Thompson said, by the use of stiff and bristly fields. 
If there must be an air gap, why should it be at 
the pole surface ? Kapp had put an air gap between 
the sections of the core. If this were done there 
would not be much hunting. 

Mr. James Swinburne said, with a direct current 
motor transformer the current went in regularly at 
one end and came out at the other. Buta machine 
converting direct into alternating current must 
store energy by going faster and slower. If the 
amount of energy to be stored could be reduced, 
the size of the machine could be decreased. 
Another advantage, which followed when currents 
moved in opposite directions in a machine, was 
that the air space could be reduced. The use of 
an air space was to avoid cross-induction and 
armature reaction with their consequent sparking. 
In relation to parallel working of alternate-current 
machines, if one were doing more than it ought, 
then the field altered, and this tended to correct 
the inequality. The machine, however, did not 
correct itself instantly ; it overshot the mark and 
then went back again, causing hunting. He noticed 
that Dr. Thompson had corrected the word they 
had hitherto used, ‘‘rotary” into ‘‘rotatory.” He 
did not mind, but he would remark that they were 
in an Institution of Electrical Engineers, and not 
in a high school for girls. He, himself, had been 
censured for inventing the word ‘‘dynamotor,” which 
began with Greek and ended with Latin, and also for 
‘‘rotor,” whether philologically correct or not, and 
‘* stator,” but he intended to keep to them. 

Mr. W. B. Esson said that he had been fasci- 
nated by Schuckert’s converters at the Frank- 
fort Exhibition. When he came back he put slip- 
rings on a dynamo, and made a series of experi- 
ments. These showed that at the more places the 
armature was tapped, the more energy the machine 
could convert in the proportion : Single-phase, two; 





three-phase, three ; two-phase, four. He thought 
that the hunting of converters was due to the ratio 
of conversion altering with the excitation. If the 
excitation were increased the voltage was altered, 
and current passed between the machines. It was 
often difficult to decide whether it was better to 
use a rotatory converter, or an induction motor 
with a dynamo. Sometimes the converter had 
been taken out to put in the motor, and vice versd. 
He thought, however, that the rotatory converter 
was the best for tramway work, where elaborate 
regulation did not matter. With lighting, the case 
was different, and complication, introduced by the 
necessary appliances for balancing on the three- 
wire system, brought the cost of converters up to 
that of induction motors. He was connected with 
the first two-phase central station in this country, 
where alternating was converted into direct cur- 
rent, not by rotatory converters, but by dynamos 
coupled to each end of the spindle of an induction 
motor. Rotatory converters were not well suited 
to high frequencies. Above 50 per second they 
had very many brushes and poles. Mr. Field had 
said that in 1896 Kapp had put air gaps in the 
armature to reduce self-induction, but he (the 
speaker) could add that Kapp had since taken out 
these air gaps. 

Mr. H. M. Hobart, in a written communication, 
said that Professor Thompson had referred to 
tendencies to ‘‘hunting” in rotary converters, 
and had suggested that: ‘The cure will probably 
be found in an analogous treatment to that 
adopted for securing good parallel running in 
alternators, namely, careful design, so as to pre- 
vent armature reactions from unduly distorting the 
magnetic field.” From his own acquaintance with 
rotary converters, he should say that the cure for 
all erratic tendencies of this kind, which they may 
exhibit, was to be found in supplying for the gene- 
rating plant steam engines which should have a very 
uniform angular velocity. This was also the cure 
for most of the difficulties which ever attend the use 
in parallel of alternating current generators, which 
Professor Thompson stated has been rendered prac- 
ticable by more careful attention to design. 

With regard to these phenomena of ‘‘ surging ” 
or ‘“‘hunting” or ‘‘ drifting,” he considered that 
there was now no necessity for tolerating them: 
He had some cases in mind where considerable 
difficulty was at first encountered on this score. 
It came about inthis way. The rotaries were espe- 
cially designed with laminated pole-faces for the 
purposes of eliminating eddy-currents therein, and 
with perfect speed conditions. This would have 
resulted in higher commercial efficiency than would 
have been obtainable with solid pole-faces, since with 
the latter there isa higher eddy-current loss than for 
the corresponding continuous current generator, 
owing to the cyclic rise and fall of the alternating 
current component of the resultant current in the 
armature face conductors, as they swept past the 
solid pole-faces. But the elimination of this loss 
deprived the machine of the use of the induced 
currents in the pole-face for tending to keep the 
armature rigidly in synchronism, and it departed 
from synchronism by a sufficient fraction of a period 
to introduce disturbance of the smooth-running 
conditions. Consequently, it became necessary to 
resort to devices to correct the trouble. 

Triple concentric cables had been found to intro- 
duce troublesome unbalancing of the voltage, and 
for rotary converter installations should preferably 
not be employed. Symmetrically arranged, three- 
core cables were very satisfactory, but instead of 
employing one three-core cable to transmit the 
power, it could with advantage be divided up into 
two or more component cables, these being joined 
in multiple at the ends, and carried to the switch 
terminals as one set. 

The main argument in favour of the superiority 
of effecting the transformation by means of rotary 
converters and static transformers, as compared 
with the motor-generator method, was, the speaker 
said, based upon the lower first cost and the higher 
combined efficiencies. A good example to cite 
was that of the Blackrock substation of the Dublin 
Electric Tramways, where 30-cycle, 200-kilowatt 
rotary converters are fed by oil circulation trans- 
formers, the combined efficiency being 92 per cent. 
at full load and 91 per cent. at half-load. Taking 
the combined cost of converters and transformers 
as 100, the cost of the equivalent motor generator 
set would have been 110, and its combined efficiency 
would have been 85 per cent. at full load and 82 
per cent. at half-load; that is, the total energy 
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wasted in the transformation would have been just 
about doubled. However, the motor generator 
was much more flexible than the rotary converter 
as regards independent control of the alternating 
current-phase relations, and the continuous current 
voltage and output condition. Range of adjust- 
ment of the commutator voltage, in the case of the 
rotary converter, was only obtainable by virtue of 
lagging and leading currents, and reactance, or else 
by resorting to auxiliary boosters or to variable 
ratio transformers. All such additional appliances 
tend to cut down the margin of advantage which 
the rotary converter undoubtedly possesses. 

Mr. Hobart has long ago investigated the matter 
of resultant C? R values in the armature conductors 
of three-phase rotaries, pursuing practically the 
same plan adopted by Professor Thompson, but in 
addition to investigating the case of power factor 
unity, he also deduced values for other power 
factors. The results were : For power factor unity, 
the resultant armature OC? R is 58 per cent. of that 
of the same armature in a continuous current 
generator of same output. 
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These results were on the assumption of 100 per 
cent. conversion efficiency. 

He did not think sufficient emphasis has been 
laid upon the fact set forth by Steinmetz and by 
Kapp, that in six-phase rotaries the alternating and 
continuous currents in the armature cancel each 
other so much more effectually that while, as regards 
armature heating, the three-phase rotary converter 
had an advantage of 34 per cent. over the same 
machine, opeiating as a continuous current gene- 
rator, the corresponding advantage possessed by 
the six-phase rotary was no less than 95 per cent., 
i.e., almost twice the output may be taken from it 
for equal armature heating. Nor did it introduce 
much complication. The high potential circuits, 
both line and static transformers, remained exactly 
as for three-phase. The only difference was that all 
six secondary terminals were, in the sub-station, 
carried from the six secondary terminals of the 
three transformers to six collector rings on the 
rotary converter. Hence the only additional 
copper was that required for these short leads. 
In such a case, one would arrange not to have any 
switches in the low-tension alternating current cir- 
cuits, thus avoiding complications at switch-board. 
The 16-pole 600-kilowatt machine running at 
188 revolutions per minute from the Schenectady 
Works, was, he was quite sure, a quarter-phase 
rotary, and not a three-phaser. This showed the 
ratio of conversion to have been in accordance with 
general practice. 

Mr. W. M. Mordey said that he had seen con- 
verters in America in which hunting was consider- 
ably lessened by the application round the field 
of a short-circuited coil of copper wire. This de- 
vice had removed a serious difficulty. Mr. Field 
had said there was a loss of efficiency by the use of 
solid poles, and hunting occurred with laminated 
poles. Obviously it was better to have the eddy 
current in a copper coil round the poles. He hoped 
that the Institution would soon have a discussion 
on the relative merits of the two-phase and the 
three-phase systems. There was much to be said 
on both sides. He hed made variable ratio trans- 
formers but they were not very satisfactory ; it 
was impossible to both vary and regulate in one 
machine. 

Mr. A. J. Lawson said that at Rome rotatory 
converters had occasioned great difficulty, and had 
been replaced by motor generators. At Milan 
three-phase current was transmitted 21 miles, and 
was then converted by motor generators, which 
were more flexible than rotatory converters. In- 
sulation was so much improved that high-tension 
currents could now be used in induction motors, 
without being reduced in voltage by step-down trans- 
formers. 

Professor Carus Wilson said that the heating of 
converters was an important matter. The load at 
which all motors would fall out of step depended 
on the heating of the armature. Of course, 
this was quite a different question to the rating 
of the machine. He wanted to draw atten- 
tion to the fact that the torque at which 
the rotatory converter fell out of step depended 
on the C?R losses in the armature. A large 


rotatory converter might run until a fuse blew, 
when there was a dead short on the mains, but 





a motor generator would fall out of step. The 
converter might hold on because, although the 
current was enormous, the C? R losses were 
reduced by the interaction of the two windings. 
This was an important advantage. In respect of 
the load that would cause a rotatory converter to 
fall out of step, he had not heard during the 
evening anything of the effect of increasing 
the moment of inertia. In motor generators, 
giving direct current for direct current, inertia 
would do much to hold up the speed. It had 
been stated that for traction work uniform 
voltage was not important; this was not so, for 
a heavy load caused a drop in the secondary 
volts and a fall in speed. It was important to 
consider flywheel action, for by it hunting could be 
reduced. In a converter there was no armature 
reaction as long as the torque remained constant, 
but when there was loss of torque there was distor- 
tion in the field. There was no distorting action in 
a rotatory converter with no torque loss. If there 
was loss of torque, that was the measure of the ten- 
dency to distort the field, and to cause sparking. 
The armature reaction depended on the current re- 
quired to overcome the torque losses. 

Mr. Scott asked if the rotatory converters de- 
signed for the Central London Railway were really 
necessary. On the Jungfrau Railway three-phase 
motors were mounted on the locomotives. Had 
they sufficient torque for the Central London line ? 

Mr. Thomas said that the rotatory converters 
taken out at Rome were working in a single-phase 
circuit, and not in a two or three-phase circuit. If 
the torque of a converter were examined it would 
be found that it was uniform with two or three- 
phases, but not with one. There was a difference 
in heating in the two cases. He had figures of 
machines tested both ways, and for equal heating 
single-phase gave only 55 per cent. of the output 
of the three-phase. Hunting was feared by some, 
but he knew cases of four converters working in 
parallel. There was no armature reaction in a 
three-phase machine with minimum current input. 
As soon as the field was over, or under, excited 
reaction came in. After careful consideration the 
street railways in New York were being supplied 
with rotatory converters to transform three-phase 
into direct current, as on the Central London Rail- 
way. Two and three-phase currents gave equal 
turning moments, but three-phase was better as 
regards the line. It required only three-quarters 
the copper, and only three conductors instead of 
four. 

In reply, Dr. Thompson, who was much pressed 
for time, endorsed Professor Carus Wilson’s remarks 
about the limiting load depending on the heating, 
and also regarding the importance of the moment 
of inertia, in relation to single-phase currents, but 
not for two and three-phase currents. Mr. Wilson 
had said that if there were no loss in friction, eddy 
current, &c., both torques would be equal. That 
was so if the ampere turns were equal. The true 
statement was that if there were no losses the 
average torques would be equal, but with single- 
phase current they were not always equal. There- 
fore there must be armature reaction from moment 
to moment. Mr. Lawson had referred to Rome. 
There the manufacturers had had to make four 
designs of dynamotors before they attained success. 
Mr. Hobart had referred to the necessity of uniform 
rotation of the engine; it certainly was most 
important, as its variations were felt through the 
entire system. As to Mr. Swinburne’s criticism 
of the word ‘‘ rotatory,” he maintained that it was 
the correct word, following the analogy of such 
words as ‘‘hortatory,” ‘‘military,” and the like. 
He would like to be referred to any accepted dic- 
tionary which endorsed the use of the word 
** rotary.” 


Below we give extracts from a number of stan- 
dard dictionaries; they do not bear out Dr. 
Thompson’s contention : 

1. ‘* Standard.” Rotary: Turning around its 

axis ; rotating, &. 
Rotatory: Having, pertaining to, or produc- 
ing, rotation ; rotary, &c. 
2. ‘* Webster’s Universal.” Rotary: Turning 
like a wheel, &c. 
Rotatory: Turning on an axle like a wheel ; 
rotary. 

3. ‘* Annandale.” Rotary: Turning as a wheel 

on its axis ; pertaining to rotation ; rota- 


tory. 








4. ‘‘Imperial.” Rotatory: Turning on an axis 
as a wheel ; rotary (2) going in a circle; 
following in succession ; as, rotating as- 
semblies. [This word is often used, 
probably by mistake, for rotary. It 
may be regularly formed from rotator, 
but not with the exact sense in which it 
is used. With rotator for its original, it 
would signify causing, rather than being 
in a circular motion. The true word is 
rotary. | 

5. ‘*Stormouth’s.” Rvutary: Turning onan axis 
as a wheel ; whirling, rotary engine. 

Rotatory: Going in acircle ; moving in suc- 
cession. 

Annandale’s dictionary does not give the word 
“rotatory,” under a separate heading, but only 
as a sub-word under ‘‘rotary.” Latham’s abridged 
is the only standard dictionary we have found in 
which the word rotary does not occur. 








ENGINEERING SCHEMES IN 
PARLIAMENT. 

In last week’s issue we dealt with the projects 
which the larger railway companies have embodied 
in Bills to be laid before Parliament in the ensuing 
Session. We now treat of the plans of the smaller 
companies, and of such schemes promoted by the 
larger companies which were published too late for 
notice last week. We also are enabled this week 
to describe some of the numerous applications for 
powers to construct light railways. 

The Lancashire and Yorkshire Railway Company 
are promoting two Billsin Parliament. The first is 
for a line, about five miles long, from Manchester 
to Middleton, and is likely to be an expensive 
undertaking by reason of the crowded area through 
which it will pass. It will start from the Loop 
Line near where Queen’s-road, Manchester, passes 
over it, and will terminate by a junction with the 
Middleton Branch Railway, near Sandy - lane, 
Middleton, passing through the parishes of Man- 
chester, North Manchester, and Middleton. A 
connecting link between the Middleton Branch 
Railway and the main line of the company near 
Baytree-lane will also be built. Two widenings 
are also to be made in Manchester ; one on the 
Hunt’s Bank Incline, and the other on the Man- 
chester and Leeds Extension between Long Mill- 
gate and Bromley-street. According to the secend 
Bill, the main line is to widened at Middleton 
Junction from néar Grimshaw-lane to a point 
170 yards north of the junction of the line with the 
Middleton Branch Railway, the whole lying in the 

arish of Chadderton. The Middleton Branch 
Railway is also to be widened from its junction 
with the main line as far as Green-lane, otherwise 
Joshua-lane. A widening some three miles in length 
is to be made on the Wigan and Liverpool Railway 
between Rainford Junction and Orrell. At Pem- 
berton, on the same line, there is to be a widening 
between Bankes’ Siding Signal and Little-lane. A 
short line is to be made, in conjunction with the 
London and North-Western Railway, joining the 
Blackpool (South Shore) to Kirkham Railway to the 
main line of the Preston and Wyre Railway, the 
new line starting in the parish of Westby-with- 
Plumptons, and terminating in the parish of 
Medlar-with-Wesham. A study of the London 
Gazette reveals a great difference between the legal 
and the conventional names of parishes; these 
places appear on the map as Plumpton and 
Wesham, and probably most of their inhabitants 
are unaware that these are not the full names, 
unless they have learned the correct appellations 
from their tax-papers. 

The most important work proposed by the North 
Staffordshire Railway Company in their Bill, is a 
line eight miles long from their existing line at Cold 
Norton to Gnosall, vid Eccleshall, where there are 
to be two junctions with the Shropshire Union Rail- 
ways and Canal Company. Other lines proposed 
by the company are three short junctions between 
their branches at Stoke-on-Trent and a new junction 
between their branches at Uttoxeter. It is also 
proposed to construct a short branch line at Leek to 
connect with the proposed Leek, Caldon Low and 
Hartington Light Railway. Of widening work 
the most important proposed is that of the line 
between Rocester and Ashbourne, a distance of 
about seven miles, whilst other widenings are to be 
effected at Sandbach, Cheshire, and at Harecastle. 

The Great Eastern Railway propose to construct 
a junction at Leyton between their original Cam- 
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bridge line and their Loughton, Epping, and Ongar 
branch. A new line is to be made between Manea, 
on the Ely and March line, and Upwell, which lies 
about five miles to the north. At North Walsham 
some improvements in the junctions there are to 
be effected, but the work is apparently of small 
importance ; whilst at Runton a junction is to be 
made between the Railway No. 1 of the Midland 
Railway Act of 1896 and the Cromer line of the 
Midland and Great Northern Joint Committee. 
The most important work contemplated by the 
company is, perhaps, the widenings to be effected. 
These include a portion of the Old Cambridge line 
from Walthamstow to Hoddesdon, a distance of 
about 13 miles, whilst the Colchester branch is to 
be widened through Romford and similar work 
done at Wivenhoe and at Ipswich. At the latter 
place the tunnel into the station is to be converted 
into an open cutting. Other Bills relating to work 
in the Great Eastern district are promoted by the 
three companies below: The Lincoln and East 
Coast Railway and Dock Company who seek to 
make a deviation about 15 miles in Railway No. 25 
of their Act of 1890. The deviation will pass 
from Baumber through Belchford to St. Thoresby. 
It is also proposed to make a junction at Wellwith 
between the Sutton and Willoughby Railway and 
the East Lincoln branch of the Great Northern line. 
The London, Walthamstow, and Epping Forest 
Railway Company, who are promoting a Bill with the 
object of cancelling their agreement with the Great 
Eastern Railway Company, and of authorising them 
to make a new agreement. The Woodhouse and 
Gainsborough Railway Company who are promoting 
a Bill to repeal their Act of 1897, the project being 
abandoned. 

In addition to the Bills to which we referred last 
week, the South-Eastern and the London, Chat- 
ham, and Dover Railway Companies have another 
authorising the construction of junctions between 
their respective lines at Chislehurst and Bromley, 
at Margate and Whitstable, whilst other junctions 
will be effected by new lines from Otford to Seal, 
and from Broadstairs to Ramsgate. The South- 
Eastern Railway Company, in addition to the works 
announced in their joint Bill, with the London, 
Chatham, and Dover Railway Company, as above, 
have a separate Bill authorising the construction of 
new lines at Deptford, at Coulsdon, and between 
Lee and Bromley. Widenings are proposed at 
Lewisham and at Tonbridge. 

In the South-Eastern district we have also the 
undertaking of the Tenterden Railway Company, 
which was authorised in 1895. The company now 
seek an extension of the time allowed in their 
original Act for the purchase of lands and com- 
pletion of the line. Their Bill also includes clauses 
authorising the company to enter into working 
agreements with the South-Eastern and the Cran- 
brook and Paddock Wood Railway Companies. 
The Brightou Railway Company shows some signs 
of waking up, and in their ‘‘ Various Powers” Bill 
propose some expensive work, including a short 
dock line at Deptford, and anew line from Holm- 
wood, on the Horsham and Dorking line, to Cran- 
leigh, on the Horsham and Guilford line, vid 
Ewhurst. An important widening is also to be 
effected at Victoria, the station being extended 
towards the west. Minor widenings are also to 
be made at Streatham, at Holmwood Station, at 
Emsworth, and at Rowfant, whilst some very im- 
portant work of this character is to be undertaken 
on the company’s main line from Earlswood down 
to the Balcombe Tunnel. South of this widenings 
will also be made at Cuckfield and Burgess Hill 
Station and Hassocks. The Bexhill and Rother 
field Railway Company has been incorporated to 
construct a direct line from Bexhill to Rother- 
field, there being junctions at each end with the 
existing lines of the London, Brighton, and South 
Coast Railway Company. The route chosen lies 
through Mirfield, Ashburnham, Dallington, Bright- 
ling, Burwash, and Mayfield. The total length 
of the proposed line will be about 20 miles. 

There is no feature of importance in connection 
with the Great Central Railway scheme. They 
seek powers to make a siding at Heath Station, in 
the parish of Tupton, and one at the Clay Cross 
Colliery, and for the reconstruction of a bridge in 
Sheftield, with other road diversions. Powers are 
Sought by the Leicester, Groby, and Bradgate 
Park Railway Company to construct a small 
branch line from Newton Linford to Thurcaston, 
on the London extension of the Great Central 


be some four or five miles long, and it is apparently 


intended to work it by electricity. The Lough- 
borough and Sheepshed Railway Company have a 
Bill seeking powers to construct a branch from the 
Great Central Railway at Loughborough, to 
Sheepshed, in the same county. The line will be 
about six miles long. The Great Western and the 
Great Central Railway Companies are promoting a 
joint Bill to vest in the two companies a portion 
of the Great Western Railway’s authorised line 
between Acton and High Wycombe, and also part 
of the Great Western’s, Wycombe, and Oxford 
Railway line. It is proposed to manage the lines 
by means of a joint committee. It is further pro- 
posed to construct a junction line from Princes Ris- 
borough on the Great Western Railway to Grendon 
Underwood on the Great Central Railway, whilst 
the Wycombe and Oxford line is to be widened 
between High Wycombe and Princes Risborough. 

The Birmingham, North Warwickshire, and 
Stratford-on-Avon Railway Company seek powers 
to construct a junction between line No. 1 autho- 
rised by their Act of 1894 and the Great Western 
Railway at Yardley, and to construct a second 
junction with the latter company’s line in Bir- 
mingham. 

The Midland and South-Western Railway Com- 
panies are jointly promoting a Bill to construct a 
line from Dowdeswell, on the junction line of the 
two companies, to Abchurch, on the Midland Rail- 
way, adistance of some nine to ten miles as the 
crow flies. The route followed will be through 
Charlton Abbots, Winchcomb, and Alderton. It 
is also proposed to make a junction between this 
line and the Great Western Railway (Banbury and 
Cheltenham Branch) at Whittington. The Midland 
and South-Western Junction Railway Company 
are promoting a Bill authorising them to acquire 
by amalgamation or otherwise the Marlborough and 
Grafton Railway. 

In the Metropolitan district we have a Bill pro- 
moted by the Central London Railway Company, 
who are seeking an extension of time for the com- 
pletion of their works. The Uxbridge and Rick- 
mansworth Railway Company seek to make some 
minor deviations in the route authorised by their 
Act of 1895. The Harrow and Uxbridge Railway 
Company seek powers to construct certain junctions 
at Harrow-on-the-Hill with the lines of the Metro- 
politan Railway Company. 

The Welsh undertakings are this year of no 
very great importance, the most imposing scheme 
being that of the East and West Wales Railway 
Company, which is promoting a Bill to make a 
new line connecting New Radnor with Traws- 
coed, a station on the Manchester and Milford 
line, about nine miles from Aberystwith. The 
distance of the terminal points of the proposed 
line is, as the crow flies, about 34 miles, but the 
topography of the country has compelled a some- 
what circuitous route to be selected. From the 
junction with the Manchester and Milford Railway 
at Trawscoed, the proposed railway passes through 
Upper Llanfihangel-y-Creuddyn and Cwm Rheidol 
into Montgomeryshire, thence turns in a southerly 
direction to Rhyader in Radnorshire, and thence 
through Llandegley to New Radnor, where there 
is to be a junction with the New Radnor exten- 
sions of the Kington and Eardesley Railway. The 
same company also seek powers to construct a 
short branch in Aberystwith, connecting with the 
Manchester and Milford line there. The Llanelly 
Harbour and Portishead Railway Company is a new 
undertaking incorporated to construct a number of 
new linesin the neighbourhood of Llanelly. Of 
these, Railway No. 1 is to run from Llanelly to a 
junction with the London and North-Western Rail- 
way at Llandilo-Talybont, passing through Llan- 
gennech and Llanedy. This line will be connected 
to the Great Western Railway at Llanedy by Rail- 
ways Nos. 2and 10. The lines Nos. 3 to 7 are to 
be situated wholly in Llanedy, and will be princi- 
ally harbour lines. Railway No. 8 commences ina 
junction with Line No. 1 at Llangennech, and 
terminates at Llannon, where it will have a junction 
with Railway No. 9, which is to be situated in that 
parish. The total length of the lines proposed does 
not appear to be anything considerable. 

Work of a minor character is proposed by the 
Brynmawr and Western Valleys Railway Com- 
pany, which has been incorporated to construct a 
short junction line between the North-Western 
Railway at Brynmawr and the Great Western Rail- 
way at Nantyglo. The two places named are both 


Vale Railway Company have this year no fresh 
constructional work on hand, but their Bill seeks 

owers to purchase the Clydach Vale branch line at 

thondda. The Bill also demands an extension of 
time for the completion of the works authorised in 
1896 and 1897. The Cardiff Railway Company seek 
powers to construct junctions with Bute Docks lines 
at Roath Docks, and also at the same place with the 
Great Western Railway line authorised in 1893. 
The Port Talbot Railway and Docks Company’s Bill 
propose no work of much interest, the new construc- 
tion announced being merely a number of short de- 
viation and junction lines at, Margam and Llangyn- 
wyd. The North Pembrokeshire and Fishguard 
Railway Company seek to abandon the construction 
of the Narberth and Carmarthen line, authorised in 
their Act of 1897, and to transfer their undertaking 
to the Great Western Railway Company. The 
Barry Railway Company’s Bills this year propose 
no new constructional work ; the first relates only 
to land purchases, directors’ qualifications, and the 
like, whilst a second Bill authorises the company to 
provide and work steamships. The Hull, Barnsley, 
and West Riding Railway Company have a Bill 
authorising the abandonment of the Railways 5 c 
and 5 bof their Act of 1880. Other clauses relate to 
a superannuation fund and financial matters. The 
Knott End Railway Company seek powers to pur- 
chase the undertaking of the Garstang and Knott 
End Railway Company, and to enter into working 
agreements with the London and North-Western 
Railway Company. A Bill of a purely financial 
character is promoted by the Buenos Ayres and 
Pacific Railway Company. The Muirkirk Manch 
line and Dalmellington Railway Company’s Bill 
relates solely to working agreements with the Cale- 
donian and Glasgow and South-Western Railway 
Companies. An important junction line is proposed 
in a Bill deposited by the Douglas and Sanquhar 
Railway Company. It is proposed by this Bill to 
construct a railway connecting with the Glasgow 
and South-Western Railway at Sanquhar, and with 
the Caledonian Railway at Douglas, passing en route 
through Crawfordjohn. 

The number of applications for powers to con- 
struct light railways are this year very numerous, 
and we shall be unable to complete our notice of 
these proposed undertakings in this issue. The most 
extensive scheme appears to be that promoted by 
the Drake and Gorham Electric Power and Trac- 
tion Company, who apply for powers to construct 
a series of light lines in East Anglia. Of these, 
two will be at Gorleston, where they will connect 
with the existing tramlines. The first of these will 
be continued along the Yarmouth and Lowestoft 
main road up to Lowestoft where there will be 
several branches. Through Lowestoft it is pro- 

osed to continue the line to Pakefield, and on to 

essingland. Throughout it is proposed to lay 
the line along the main roads, and its extreme 
length between its two principal termini will be 
about 15 miles. The same company are promoting 
another line between Hounslow and Twickenham, 
passing through Isleworth. 
Another Eastern Counties undertaking is in 
Lincolnshire, where application is being made for 
powers to construct a line from a junction with the 
Great Central Railway at Scunthorpe to Whitton- 
on-the-Humber. Branches will be made at Roxby 
and Winteringham. In the same county another 
company propose to construct a line from Lincoln 
to a junction with the Great Central Railway at 
Scawby, passing through Bishop’s Norton en, rewtes 
A second line by the same promoters is to run from 
@ junction with the Great Central Railway at 
Wraxby, through Horkstow, to Barton-on-Humber, 
where there will be a second junction with the 
Great Central Railway. Coming further south, we 
note that the Corporation of Southend-on-Sea have 
an application for powers to construct a light line 
from Southend to South Church, a distance of about 
two miles. 

In the South-Eastern district we have lines pro- 
posed by the Rother Valley Light Railway Company, 
who seek an order for the construction of a light line 
in Kent, to be called the Cranbrook, Tenterden, and 
Ashford Light Railway, which will form an exten- 
sion of the Rother Valley Light Railway already 
authorised. This line is comparatively an im- 
portant undertaking. It will have a junction with 
the Cranbrook and Paddock Railway at the former 
place, and will reach Ashford vid High Holden 
and Bethersden. Another line proposed in this 
district is one about eight miles long from Orping- 








Railway, near Leicester. The new line will only 
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to Tatsfield. An application is also being made 
to the Light Railway Commissioners for powers 
to construct a line from a junction with the 
London, Brighton, and South Coast Railway at 
Withyam (Sussex) to Nutley, near Maresfield. 
The total length of the proposed line will be 
apparently about five or six miles. Nearer town 
the Crystal Palace Light Railways and Tram- 
ways Company propose a number of lines at 
Croydon and in Penge. The latter are to be 
connected with a proposed new line, making a 
junction with existing tramlines at Streatham. 
The details given are all exceedingly vague. The 
same remark applies to the three Bills promoted 
by the London United Tramways, Limited, the 
first of which relates to lines from Hanwell to 
Acton, from Heston to Hounslow, and from 
Twickenham to Hampton Wick. The second Bill 
has reference to lines to Waltham Cross and Enfield 
town. Other lines with the same promoters are 
the Highgate, Finchley, and Wood Green Light 
Railways, and the Hampstead, Finchley, and 
Edgware lines. 

The Weston-super-Mare, Clevedon, and Portis- 
head Tramways Company are promoting a Bill in 
Parliament for the construction of light railways in 
extension of their existing tramlines. This appli- 
cation, it will be observed, is made to Parliament, 
and not to the Light Railway Commissioners, who 
have expressed very decided views on the distinc- 
tion between tramlines and light railways. The 
lines proposed are three in number, No. 1 com- 
mencing by a junction with the existing tramlines 
at Clevedon, and being carried through North 
Weston to Portishead. The second line forms a 
junction between this proposed line and the Great 
Western Railway at Portishead ; whilst the third, 
starting in a junction with the company’s existing 
lines at Kewstoke, terminates in Weston-super- 
Mare. The British Electric Traction Company are 
applying for powers to make certain extensions 
and branches in Stourbridge and Dudley to the 
lines already authorised. The same company seek 
also to construct a light railway along the Spen 
Valley, in the West Riding of Yorkshire, from 
Ravensthorpe to Heckmondwike and Cleckheaton. 
The Corporation of Colne (Lancashire) are apply- 
ing for an order to construct a light line connecting 
Colne and Nelson with Trawden, a couple of miles 
south-east. The adjoining Corporation of Nelson 
have an application for a line to Colne. The Lan- 
cashire Light Railways Company are promoting a 
line from St. Helen’s, through Leigh to Bolton, a 
distance of about 16 miles. 

In the North we have the North-Eastern Rail- 
way Company applying to the Commissioners for 
powers to construct a light railway from their 
station at Gosforth to Ponteland, a distance of 
about five miles. The line will be of normal gauge 
and worked by steam power, whilst in the Stock- 
ton district the Imperial Tramways Company seek 
to extend their lines as light railways from Stockton 
to Eaglescliffe, and to put down a new line through 
Middlesbrough, Ormesby, Normanby, and Eston. 

In Gloucestershire an American is applying for 
powers to construct a light line from Cheltenham, 
through Prestbury to Cleeve Hill, Woodmancote. 

In the extreme south-west of England, the 
Economic Railways Company are applying for 
powers to construct 4 light line from Land’s End 
to a junction with the Great Western Railway at 
Ludgvan, the route followed being through San- 
creed. A branch will connect to the quay at 
Newlyn Harbour. In the same county the Cam- 
borne, Redruth, and District Light Railways Com- 
pany has been organised to build a line between 
Camborne, Portreath, and Redruth. 

The remainder of the Light Railway applica- 
tions we must keep back for another article. 





NOTES, 

Water-Powkr IN THE ScorrisH HiGHLANDSs. 

Lorp Ketvin once predicted that electricity gene- 
rated by water-power might yet bring back a pro- 
sperous people to the Highlands of Scotland, and 
an effort is to be made to realise this prediction, for 
in the coming session of Parliament power is to be 
sought for the generation of 38,000 electrical horse- 
power from the chain of locks which stretch across 
the borderlands of the counties of Perth and Argyll 
west of the Grampians. The most important is, 
perhaps, Loch Ericht, which stretches southwards 
from Dalwhinnie station on the Highland Railway 
for a length of some 154 miles, but being narrow 





it is only 74 square miles in area. At present it 
discharges its waters into Loch Rannoch and thence 
into the Tay, but an embankment will be con- 
structed across the River Ericht at the southern end 
of the lake to increase the depth 13 ft. and impound 
the water, which will flow through an aqueduct. 
And so with several other small lochs in the line 
between the Grampians and Loch Leven, one of 
those inlets of the sea which gives the map of the 
west coast of Scotland its rugged appearance. It 
is scarcely necessary to give the details, even as an 
exercise to the lowlander in Gaelic pronunciation, 
but by means of a series of aqueducts and embank- 
ments a line of reservoirs will be formed, several 
falls controlled, and power-plant installed. These 
falls vary up to 950 ft. ; one of the power stations, 
that at Loch Ericht, generating 14,000 horse-power. 
The others are at the Black Water and Loch Kilde 
Mor, and there will be a power-house close by the 
head of Loch Leven, where there is anchorage for 
vessels drawing 14 ft., so that manufactures by 
electric power can easily be shipped. It is hoped 
that some of the decaying chemical industries 
will be revived through the help of electrolytic 
processes. Compensation reservoirs are also being 
arranged, so that it is expected that little opposi- 
tion will be offered to the scheme in Parliament. 
The British Aluminium Company are said to be 
associated with the scheme, part of which was 
embraced in their 1894 project, but departed from 
owing to the opposition of some of the proprietors 
in the district. 


Tue Atiantic Loap-Line. 


The Committee appointed by the Board of Trade 
to investigate certain grievances in connection with 
the load-line regulations for Atlantic steamers, 
originally drawn up by a Committee in 1885, have 
displayed business ability, not only in the prompti- 
tude with which their report has been issued, but 
in the common-sense views arrived at. A load-line 
for summer and winter, and for North and South 
Atlantic, which had been decided upon, involved the 
painting of the now colloquially known ‘ gridiron ” 
on the ship’s side; but vessels sailing to ports 
south of Baltimore, including Chesapeake Bay, 
were allowed to load toa greater depth in winter 
than those destined for harbours north of that 
point, notwithstanding that they passed through 
practically the same perils, their course being 
similar. The Committee decided that the load- 
line should be the same for all ships visiting ports 
north of Cape Hatteras, which is considerably 
further south than Baltimore, and this raised the 
question as to whether any change should be made 
on the winter North Atlantic freeboard. Many 
witnesses were heard, and masses of statistics 
analysed, but the eminently practical expe- 
rience of many of the members of the Com- 
mittee enabled them to arrive at a satisfactory 
compromise, with the result that, for smaller 
steamers up to and inclusive of 330 ft. in length, 
the load-line will be reduced in the case of all 
vessels hitherto classed as trading to North Atlantic 
ports, while for those trading with Chesapeake Bay 
the increase is 2 in., and for sailing ships 3 in. 
Large vessels are to be exempted for the simple 
reason that owners of these recognise the necessity 
of satisfactory freeboard. Many very large ships 
are now trading on the Atlantic, owned by respon- 
sible firms, and there is no longer the same need to 
draw up endless tables to meet cases where each 
ship differs from all others in some respect or other. 
The 1885 Committee admitted the probable need of 
modification with the lapse of time and the growth 
of new conditions, and this year’s Committee broadly 
interpreted this expectation. Indeed, it would be 
advantageous if corresponding action were taken 
periodically in other departments where legislative 
rules are more or less affected by mechanical pro- 
gress. 

Lone-DistaNncE TRANSMISSION OF ELECTRIC 
Power. 

Professor George Forbes, who has devoted so 
much of his energy to the development of elec- 
tric power transmission over long distances, has 
read a paper at the Society of Arts, in which 
he laid special emphasis on the economical ad- 
vantages to be derived from utilising falls 200, 
400, or even 500 miles from such gold mines as 
are beyond the range of cheap coal, for driving 
milling plant, as in the case of the Mysore mines 
250 miles from Periyar, of the Geelong and 
Selukive mines 500 miles or so from the Victoria 
Falls in Rhodesia, of the Waihi mines 250 miles from 





the Haka Falls in the Coromandel Peninsula, near 
Auckland, and others. In the latter case he has 
designed a 20,000 horse-power plant, while, as is 
well-known, extensive works are in contemplation 
at the Nile Cataracts. He showed that 1001. per 
annum for each horse-power continuously would 
give a satisfactory revenue for transmission over 
even 400 miles, and that as a 1 horse-power mill 
crushed 1 ton of hard quartz per day, the charge 
for power worked out to 5s. 5d. per ton of ore, 
which might yield 3. in many cases. The great 
element in the cost of transmission is the copper, 
even where high voltage is used. Even with a 
voltage of 20,000 a 400-mile line, to give 1000 
horse-power at the works, would mean 288,000I. 
for copper. He put forward the proposal that 
merchants should grant mortgages on this copper, 
and thus the annual charge on the works for 
copper.would be comparatively low. The idea is 
not new, and we question if manufacturers would 
accept such risks as are implied, so that it is 
not necessary to enter into details. The manager 
of one of the largest copper companies is said to 
have approved of the general lines ; but few would 
grant a mortgage at 4 per cent. on anything like 
the full value in view of the probability of declining 
prices, &c. An interesting part of the paper had 
reference to graphic methods adopted by Professor 
Forbes, who found difficulty originally in the 
varying measures and capacities in different coun- 
tries, and had therefore evolved formulas, tables, 
and curves, which avoided their use. An instance 
was given of a curve in relation to efficiency 
and cost of transmission lines, and in connec- 
tion with this he remarked that in preliminary 
work on the cost of long conductor lines, he never 
took notice of the resistance of the conductor, 
nor of the value of the current, dealing rather with 
current density and loss of volts, and he found it 
more convenient to use instead of efficiency the in- 
efficiency, which was also the horse-power put in 
at the receiving end of the line to deliver one 
horse-power at the other end, say 1.4 to give 1 
horse-power. Professor Forbes gave many examples 
of his methods of constructing curves and tables, 
but for these we must refer our readers to the in- 
teresting paper itself. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 25. 

Tur steady decrease in pig-iron stocks is accom- 
panied by increasing production, and the distribution 
is such as to have furnace banks practically bare. 
The reports to-day by wire and mail from interior 
producing centres tends to confirm recently expressed 
views as to the probability of a heavier demand to- 
wards the spring of 1899. In some respects quota- 
tions of pig and billets are weaker, but the cause is 
the large supply consumers have either in stock or 
under contract. The advantage is with makers, 
because nearly all have contracts extending in most 
cases to the close of the year. The demand for smooth 
wire is very urgent atthe recent advance. Barb wire 
will accumulate from this output. In hardware a satis- 
factory November demand prevails. Merchants are 
stocking up in view of improving conditions. Southern 
ig-iron makers have less iron and more orders than 
or years, due to the heavy export trade. Cast- 
iron pipe for export is active. Recent sales foot 
up 31,000 tons. Steel-rail negotiations have fallen 
through at the last moment, because the Carnegie 
interests can undersell the world; but faint efforts 
are still being made to effect some sort of an 
understanding. It will not be long before steel rail 
orders will be rushed in, and fair estimates place the 
winter business at three-quarters of a million tons. 
Heavy orders for plates and freight cars were booked 
this week. Billets are weak, and Bessemer pig is quiet. 
Foun irons are scarce, and makers predict a 25 
cents advance. This is the quiet season, and hence 
some slight weakness in prices. If the facts were 
known, it would appear that a very my amount of 
business is bein Pat in material for ship and boat 
yards, and bridge and car work, but it may be two or 
three weeks before any admissions of such facts can 
be extorted. The outlook is very bright for all lines 
of business. At the same time, everything is not 
smooth sailing. Complaint exists in some smaller 
industries. The narrow margins growing out of the 
sharper competition of the greater interests are making 
business more difficult. 





CANADIAN Pia Iron.—The production of pig iron in 
Canada last year was 53,796 tons. Small as t = tel 


it shows a considerable increase as com 7 829 
output of former years, the figures for 1895 being 37, 
tons, and for 1894, 44,791 tons. 
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THE LATE MR. ROBERT SINCLAIR. 
To THE EprTor or ENGINEERING. 

Srr,—As one of the comparatively few engineers of the 
present generation who had the privilege of Mr. Sinclair’s 
ersonal acquaintance in his later years, I may perhaps 
b allowed to echo to the full the tribute you pay to his 
memory in your recent obituary notice (ENGINEERING, 11th 
ult.). well remember meeting him for the first time in 
the year 1885 (when the cholera was raging in Italy), at 
Liena, where, during a prolonged stay at he same hotel, 
I frequently had an opportunity of enjoying his cultured 
conversation. He was always up to date in the topics 
and literature of the day, oad as regards Italian literature, 
was deeply versed in Dante, although, in his modesty, he 
only timidly avowed this accomplishment, on the plea 
that ‘‘old don’t learn new tricks.” No less modest 
was he in speaking of his past and many-sided professional 
career at home, which a wing asthmatic complaint 
unfortunately compelled him to give up. I saw him 
again some years ago, after he had left Rome and taken 
up his residence in Florence, where he lived chiefly in 
and for his beautiful and extensive library, ever fresh in 
intellect and active in body, although well advanced in 
years. Sincerely beloved and respected, as you say, by 
all who served under him professionally, he was equally 
so by all who knew him in his private life, or, like my- 
self, in his placid and atin retirement, where few 
were aware that the Mr. Sinclair of refined literary tastes 
was Sinclair, the engineer of Caledonian and Great 
Eastern Railway fame. 

Yours faithfully, 
©. Du RicuE PRELLER. 








THE LIVERPOOL TRIALS OF MOTOR 
VEHICLES. 
To THE Eprror or ENGINEERING. 

Str,—In the judges’ report, issued on the 24th ult., 
there will be found on pages 107-118 a number of Tables 
wherein an attempt is made to predict the annual ex- 
penditure involved in running vehicles of the types that 
took part in the competition. © 

The Tables are arranged in three groups: Group A 
contains estimates of cost based upon thirty-five fully- 
loaded vehicle-miles per diem on 260 days a year ; Group 
B is fora fully-loaded ¢ daily vehicle-mileage equal to ten 
times the actual ‘‘ commercial speed” maintained during 
the trials; while Group C is for a daily outgoing fully- 
loaded journey of length equal to five times the commercial 

speed, the vehicle returning light. : E 

Obviously the estimate of running cost in Case C is 
considerably higher than in the other two cases; but it 

corresponds more nearly with the conditions that may be 
expected to obtain in the majority of cases. ? 

Of actual expenditure, year by year, for repairs and for 
depreciation, in the case of heavy motor vehicles, very 
few reliable data exist at present. It may reasonably | 
supposed that high initial cost will result in a lower repairs 
bill, and a longer life to the vehicle, «.e., a diminished 
depreciation percentage. The repairs item will be affected 
also by the general design of the vehicle, and, in particu- 
lar, by the system of driving adopted, as the replacement 
of worn-out or defective parts of gearing, engine, and 
boiler forms the great bulk of this expense. 

While we have no _— deduced from the ever -day 
working of vehicles by the ‘‘Lifu” and ‘‘ Leyland” 
Companies, in the case of the Thornycroft Company 
official data have been obtained from experience of the 
actual working, during the past eighteen months, of 
their motor dust-carts, as supplied to the Chiswick 
Vestry. Records of expenditure on account of labour 
and material supplied for repairs have been carefully 
kept from the first, and serve to show clearly that, for this 
company’s vehicles at least, the estimate of 25 per cent. 
(No. 4 vehicle), adopted by the judges, is much too high, 
the figure deduced from actual experience being 11.7 per 
cent. only ; this item of annual cost alone is, in the case 
of No. 4, therefore over-estimated to the extent of up- 
wards of 807. 

Another point seeming to require comment is this: Of 
two similar vehicles, that travelling at the higher speed 
may be expected to suffer more from wear and tear than 
the other. Yet in the report (Table C) vehicle No. 4, at 
5.22 miles per hour, is debited with a repairs bill exactly 
equal to that of No. 1, with a speed of 7.02 miles ; taking 
the cost as proportional to speed only, results in a reduc- 
tion by 40/. per annum on this item of No. 4. : 

It appears to us that the whole system adopted of esti- 
mating depreciation and (for the most part) repairs, 
as a constant percentage on prime cost, is bad in this in- 
stance. 

There can be no doubt that, purchased from builders of 
standing and known integrity, the more costly machine 
is the more durable, and the only question to be con- 
sidered by the would-be purchaser is whether it is prefer- 
able to incur a small increase of original outlay, or a 
greater expenditure on repairs, and towards depreciation 
account during the working life of the vehicle. But the 
system adopted involves the absurdity that the better- 
constructed vehicle appears as the less durable and 
shorter-lived. 

A vehicle in which sound work is sacrificed to initial 
expenditure is, of course, a dear vehicle in any case. 

xperience seems to suggest that for vehicles of similar 
type, the annual cost of repairs may be taken as practic- 

ally constant, and then the percentage cost will vary 
tnversely as the prime cost of vehicle, and not dirzctly, as 
as been assumed in the report. 

_We append an amended estimate of running cost for 
Nos. 1, 4, and 5 under conditions as in Table C. In this 
estimate the cost of repairs is taken at 1007. per annum 

for each vehicle, roundly. The life is considered to be 


be | tions in the issue of April 5, 1896, of the Austrian monthly 





directly as prime cost, No. 1 being taken as the standard, 
and it is considered that one man and one boy are 
sufficient, but not more than sufficient, to attend to the 
vehicle. 

All figures are expressed as percentages of prime cost : 


Estimate of Cost of Running. 


























Number of vehicle in report .. ma i. 4, 5. 
Interest percentage per annum on first 
cost.. oe oe ee oe 4 4 4 
Depreciation percentage per ant.um on 
ay =k as om 15 12.5 21 
Cost of fuel and water in percentage 
per annum on first cost oé --| 33.2 7.1 23.8 
—— in percentage per annum o: 
rst cost .. oe es os scp Se 15.9 26.7 
Stores, rents, &c., in percentage per 
annum on first cost .- ee me ae 4.7 4.7 
Driver and boy, wages in percentage 
per annum on first cost os --| 22.3 18.6 81.2 
Total annual percentage .. 98.3 | 62.8 111.4 
Prime cost .. £525 £630 £375 
Annual outlay ‘ ‘a se .-| £515 £396 £417 
Ton-miles per annum as assumed in 
Table C. of report ae po .-| 20,020 | 17,103 | 23,223 
Cost per net ton-mile 6.17d. | 5.56d. 30d. 
Yours obediently, 
November 28, 1898. Rooker. 





THE BRIDGE OVER THE BORCEA. 
To THE EDITOR OF ENGINEERING. 

Srr,—The article under the above heading in your issue 
of October 21, speaks on page 513, of the bridge over the 
Borcea. Reading what you say about this bridge, it 
would appear that the whole of the work has been done 
by Messrs. Schneider and Co. alone. 

On page 514 you mention that the foundations were 
executed with the help of caissons and compressed air, 
and that the work was surrounded by exceptional diffi- 
culties, as it was necessary to descend to a great depth. 

With reference to this I take the liberty to inform you 
that the contract for this bridge was given by the 
Roumanian Government to my firm, in Vienna, con- 
jointly with Messrs. Schneider, of Creusot. 

All the foundation work, which is my speciality, and 
the construction of the piers, were independently, and at 
my own risk, carried out by my firm. The greatest diffi- 
culties arose in the foundations of the centre pillar— 
No. 3—which had a cross-section of 205.7 square metres, 

On account of the great depth of the water, floating 
stages had to be used round this pillar, and the depth of 
water reached 31 metres, giving a pressure of 34 atmo- 
spheres in the caissons. A description of this work 
executed by me was published with numerous illustra- 


publication of the Public Works Service. 
I enclose a few photographs, and would ask you to be 
ood enough to give me space in your valuable journal 
for this communication. 
Yours truly, 
E. GarrtyeR, C.E., k.k. Baurath. 
Vienna, November 24, 1898. 





RECENT TEST OF LOCOMOTIVES. 
To THE Eprtor or ENGINEERING. 

Srr,—I have read with much interest the paper in a 
issue of November 4, respecting the above, and I think 
that oe there has been a most exhaustive trial, as 
far as mechanical tests are concerned, the practical side 
of the question has scarcely been referred to. 

In my opinion, there have been improvements in every- 
thing but firing, and as far as my experience goes, and 
from careful observation, the same method of firing is in 
use now as was 30 years ago, when engines failed fre- 
quently ; the firing was done with a failure always in 
view, and trains were lighter in every way, and ran at 
much lower speeds. 

Now the engines are larger, the work heaver, and the 
speed higher, yet the method of firing is scarcely altered 
at all, and I think that the best result of engine work 
is not obtained unless the best system of firing is in 
operation. 

I know that if you get plenty of steam to do the work, 
that is all that is required, in the opinion of some; the 
question of whether it has been obtained at a greater cost 
of coal, and wear and tear of boiler, is not considered ; 
and in my opinion, had firing been included in the test, 
and a different method adopted in each case, the results 
would have been very much more marked. 

I have been an engineman over 25 years, on both goods 
and passenger work, and at one time or another have 
driven every class of engine on the Midland Railway, and 
have tried various ways of firing. I find for the en- 
gines which are being built at the present time, and 
taking into consideration the work they have to do, the 
best and most economical results are obtained by workin 
with a heavy fire fired from the centre of the box, wit 
“— coal used, not small, as is usually the case, 

hen this mode is followed a more steady heat is ob- 
tained in the firebox, and the heat is more regularly dis- 
tributed over the walls of the firebox and tube-plate, and 
as it is impossible to vary the temperature of the firebox 
with a heavy fire to the extent that you can with alow 
fire, there is not so much buckling of the tubes, and con- 
sequently not such a tendency to leak and cause the tube- 
plate to crack, as is very often the case; nor is there so 
much unexpended heat passing up the penny Aa 

If a more liberal standard of firing could be adopted 





the results would be much more reliable and the work 


better done, and heavier trains worked with one engine 
where two are now required. 

If you think this letter worthy of consideration I shall 
be glad if you will insert it in your valuable paper. 


Yours truly, 
22, Dexter-street, Derby. J. W. Lupiow. 








REVOLVING ESCAPEMENT FOR 
WATCHES. 
To THE Eprror oF ENGINEERING. 

S1r,—The were See for watches, described 
in your issue of October 7, surely is the ‘‘tourbillon ” in- 
vented by B. Bonniksen, of 16, Norfolk-street, Coventry. 
I happened to travel with Mr. Bonniksen (a Dane by 
nationality) in June last year, from Dresden to Prague, 
and he showed me a watch made at his place with identi- 
cally the same arrangement as that described in EnaI- 
NEERING. Bonniksen’s tourbillon is described in Britten’s 
‘*Former Clock and Watchmakers,” page 275, as an im- 
provement on A. L. Bréguet’s former invention. It is 
only fair that the inventors of these ingenious horological 
contrivances should be known, as well as the firms who 
become their adopters. 

Yours “ne * 


. EDWARDS. 

Buenos Ayres, November 4, 1898. 

[The escapement we described is the ‘‘tourbillon” of 
Mr. Bonniksen. We did not say that it was the inven- 
tion of Messrs. Smith in any sense, but at the time we 
wrote we did not know the inventor’s name.—Ed, E.] 





THE LARGE PELTON WHEEL. 
To THE EprTor oF ENGINEERING. 

Srr,—In your issue of November 25, page 683, I notice 
that you state that with a head of 775 ft. and a single jet 
passing —- a nozzle of 1? in. in diameter, 450 horse- 
power is developed by a Pelton wheel. There is probably 
some error in the size or the number of the jets. The 
discharge velocity for a frictionless nozzle would be 
8.025 4/775 or velocity in feet per second = 8.025 x 27.8 = 
223 approximately : 


The area of a 1?in. jet in square 


feetis ... was ie acs -0167 sq. ft. 
The quantity discharged per 
second is. ... 0167 x 223 cub. ft. 


The weight of water discharged 

per second is approximately 

therefore... ae fe ... 3.73 X 62.5 = 233 1b. 
The energy delivered per second 

cannot, therefore be more than 233 x 775 ft.-lb. 


and the power of this is 233 ORL horse-power, or, say, 


328 horse-power. 


This is, of course, an impossible estimate and all sources 

of loss are neglected. 
I am, &c., 
Rosert A, Bruce. 

New Brompton, November 29, 1898. 

[We are obliged to our correspondent for the correction. 
Our particulars were taken from an American source 
without being checked.—Eb. E.] 


— 


THE ‘‘MOHEGAN” DISASTER. 
To THE Eprror oF ENGINEERING. 
Srr,—On September 4, 1896, you were good enough to 
insert the following letter : 


The ‘‘ Drummond Castle” Disaster. 
To the Editor of ENGINEERING. 

Sir,—Before the above goes into the region of ancient history, 
as there appears at present a danger of its doing, without some 
suggestions having been made which would make similar vessels 
safer against such a blow as she got, I wish to put the following 
idea before you. Practically the only suggestion which has 
appeared is to keep in deep water, which experience has shown to 
be impossible at times from various causes, the principal of which 
is that human beings have the guidance of the same, and as such 
are liable toerr. The evidence of Mr. B. Martell, of Lloyd’s, as 
to the inefficiency of a double bottom, or a greater number of 
bulkheads in such a case, few will gainsay, when it is considered 
that a vessel of, say, 6000 tons displacement, going 12 knots, 
gives a blow ual to about 38,000 foot-tons; no bottom 
yet constructed (or pay will be constructed) could stand 
that, and as it is as likely as not the bilge would be ripped open 
above where an ordinary double bottom would terminate, little 
good can be expected from it. But is it not more than pro- 
bable that ape a vessel has sufficient buoyancy or - 
board, which I doubt not most passenger vessels have at nt, 
that were the = expedient made of having the lower or orlop 
deck watertight, the vessel would have survived, as the stability 
in such a case would not be injuriously affected ; indeed, were the 
ventilators arran so as to shut automatically airtight, the 
water might, toa e extent, be prevented from entering the 
lower hold, and so lessen the immersion which would otherwise 
occur? The increased weight and cost to be the only ob- 
stacles so far as the writer can see, as working the cargo from the 
lower hold should not be more difficult, provided suitable hatch- 
ways are arranged, and the making of a lower deck watertight 
offers no practical obstacles. An a of opinion from your 
readers would do good. That such a disaster, which may be 
repeated when least expected, should not be fruitful of some im- 
provement, and be allowed to pass, is surely not complimentary 
to us as a maritime nation. 


August 29, 1896. 


Since the above was written, we have had the loss of 
the Mohegan, with lamentable results ; and so far from 
— improvement ae J suggested by the Court as the re- 
sult of an inquiry which weare informed was “‘as exhaus- 


c 
tive as circumstances admi of,” practically, the only 





Yours sate 
ELTA. 


outcome is that ‘‘ The Court was strongly of opinion that 
a lifeboat should be swung out on each side of a passenger 
vessel when navigating the English Channel, and that all 
vessels should be supplied with available oil lamps in addi- 
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tion to the electric light, in case of failure of the latter.” 
Comment on the above is needless. But will you allow 
me to suggest for the consideration of those interested 
and responsible—surely there is someone responsible— 
that had the suggestion made by me, as contained in the 
above letter, after the loss of the Drummond Castle, been 
carried out in the Mohegan, in all probability she would 
not have sunk at all; and it is hardly conceivable she 
could have ‘‘taken a list of about 45.7 deg. to port 
within a few minutes after she struck, and going down 
in not more than a quarter of an hour from the time of 
striking.” 

That my suggestion of two years ago has not as yet 
borne fruit, or, indeed, so far as I know, been seriously 
discussed, is hardly to be wondered at, seeing the ship- 
owner at present is practically free to build any sort of 
vessel he chooses, so long as the requirements of the 
classification societies and Board of Trade are met with, 
and till safety of life at sea is put before speed at sea, 
and hurry on shore, there does not appear to be much 
prospect of practical immunity from ae of a like 
nature. 


November 28, 1898. 


Yours sincerely, 
ELTA. 








THE CALORIE. 
To THe Eprror or ENGINEERING. 

Srr,—In reply to ‘ Metric” (ENGINEERING, November 
18, page 646), the two calories (amount of heat to raise 
1 kilogramme and 1 gramme of water 1 deg. Cent.) are 
sometimes called grande calorie and petite calorie. For 
engineering purposes the ‘‘ grande calorie” only is used, 
and the name ‘‘calorie” alone is employed. A thermie 
(seldom mentioned) is the heat equivalent of an erg in 
the C.G.S. system. (These definitions are given in my 
book, ‘‘ La Machine & Vapeur,” vol. i., page 58.) 

Yours most sincerely, 
C. SAUVAGE. 

Paris, 14, Rue Eugéne Flachet, November 25, 1898. 








EMPLOYERS’ FEDERATION. 
To THe Epitor or ENGINEERING. 

Str,—Lest there should be any misapprehension as to 
the nature and objects of the meeting of representatives 
of employers’ associations, held on Tuesday, November 15, 
at the Westminster Palace Hotel, consequent of its hav- 

ng been private, I venture, as chairman of the meeting, 
to trouble you with the following statement : 

1. It was a unique gathering together of the accredited 
representatives of the employers’ associations of the main 
trades and industries of the United Kingdom. Every 
gentleman there present represented the employers in his 
special trade, business, or industry, being accredited to act 
and speak in its name. The representatives of the following 
trades and industries were present: Shipping, engineer- 
ing, shipbuilding, cotton manufacturers, cotton spinners, 
bleachers and dyers, furniture manufacturers, agriculture, 
coal and iron trades, quarries, building, docks, wharves, 
warehouses and granaries, boot and shoe manufacturers, 
saddlers and harness makers, glass bottle manufacturers, 
brush makers, master bakers and confectioners, master 
plumbers, silversmiths, printing and allied trades, mer- 
chant tailors, lightermen and _ rac ronal cartowners, 
slate merchants and slaters, jewellers, iron and brass 
founders, master house painters, and other: trades. In 
addition to the trades and industries represented at the 
meeting, associations of employers in various parts of 
the kingdom, who were Bees to send representatives to 
the meeting, have signified their approval of the scheme. 

2. The first resolution, proposed by Sir Benjamin C. 
Browne, to whose suggestion the meeting was due, and 
seconded by Mr. William Shepherd (London Central 
Association of Master Builders), was as follows : 

“That, in the opinion of this meeting of representa- 
tives of the employers’ associations of the United King- 
dom, it is desirable to form a Parliamentary Committee 
of Employers which shall sit at such times as may be 
necessary for the purpose of considering and taking action 
with respect to any Bills, introduced into either House 
of Parliament, affecting the interests of trade, of free 
contract and free labour, or with respect to the action of 
imperial or local authorities affecting in any way the 
said interests.” 

The second resolution, moved by Mr. George Livesey 
(Chairman, South Metropolitan Gas Company), and 
seconded by Mr. G. A. Laws (General Manager, Ship- 
ping Federation) was to the effect : 

“That the draft Constitution and Rules of the Parlia- 
mentary Committee of Employers of the United King- 
dom be recommended for adoption.” 

3. These rules for the constitution of the committee 
were duly passed, a provisional committee being appointed 
to revise the said rules, and advise as to other matters to 
be finally brought before. general meeting of the em- 
ployers’ representatives. The provisional committee con- 
sists of the following gentlemen : 

Sir William Lewis, Bart., Sir Benjamin C. Browne, 
Mr. George Livesey (Chairman, South Metropolitan Gas 
Company), Mr. G. A. Laws (General Manager, Shipping 
Federation), Mr. Alexander Siemens (President, London 
Association of Engineering Employers), Mr. W. Shep- 
herd (London Central Association of Master Builders), 
Mr. C. W. Macara (President, Federation.of Master 
Cotton Spinners’ Associations), Mr. W. Tattersall (Secre- 
tary, Cotton Employers, Lancashire), Mr. Joseph John- 
stone (Scottish Furniture Manufacturers’ Association), 
Mr, A. W. Last (National Association of Master Bakers 
and Confectioners of Great Britain and Ireland), Mr. 
J. 8S. Jeans (British Iron Trades’ Association). 

The provisional committee met this day, did its 
appointed work, and fixed December 16 for the first 
meeting of the general Parliamentary Committee. 


—_——____., 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
SEPTEMBER. 


OcTOBER. NOVEMBER, 





(47 
Nore.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 1l. inall other cases. The price of quicksilver is 
per bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal prices are per ton. 
Heavy steel rails are to Middlesbrough quotations. 


4. The formation of this Parliamentary Committee{ WarTer Suprpry or Lincotn.—Professor Hull, who was 
representing the employers of the United Kingdom, has | engaged by the Lincoln Town Council to report on the 
been necessitated by the action of Parliament in its vote- | water supply of Lincoln and the possibilities of increasing 
catching interference with trade and industry to the real | it, has delivered his report. He states that he finds that 
injury of employed and employers alike, and by the| there is every prospect of a successful result attending 
socialistic tendency of modern legislation. Those who/|an experiment for adding to the present supply from 
profess through labour organisations to speak collectively | underground sources. The city is fortunate, above many 
in the name of labour, are listened to, while employers | other large towns in England, in having at least three 
as a body, hitherto having no corporate organisation, are | alternative sources of supply : (1) That of the Riseholme 
consequently not listened to. It is believed that the for- | district to the north of the city; (2) that of the Dunston 
mation of an ee ped Parliamentary Committee, such | district to the south of the city ; and (3) that to be found 
as was established on Tuesday last, will make Members of | by means of a deep artesian boring near the present 
Parliament—even Governments and the Board of Trade—| pumping station, lying about a mile to the west of the 
see that in labour and trade questions there are possibly | city. From each and all of these sources water might, in 
two sides. Audi alteram partem will now have a chance, | Professor Hull’s opinion, be obtained, so that the question 
to the great good of trade and industry. | of selection depends upon the balancing of advantages and 
5. The foundation stone of the Parliamentary Com- | disadvantages of each. Professor Hull recommends for 
mittee of Employers is Liberty—Liberty alike to the | adoption the thirdscheme. In order to utilise this een 
employers and employed. ground source of supply, it would be necessary to sink a wel 
Yours obediently, | about 200 ft. in depth, and from the bottom of the well to 
drive a borehole of such a diameter that at the depth o 











Wemyss. 
The Roeoets: Parliamentary Committee, | 1200 ft. from the bottom of the well, the diameter cool 
7, Victoria Street, Westminster, | not be less than 12 in. to 14 in, From such # well an 
November 16, 1898. | boring, Professor Hull anticipates a supply amounting to 


P.S.—I should add that this Association is whc lly out-| about 1,000,000 gallons per day. The quality of the 








side of party politics. | water from the new red sandstone is known to be good. 











Dec. 2, 1898.] 
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OBSERVATORY ROOF. 


DESIGNED BY MR. THOMAS COOKE, YORK. 





Fig. t. 















































Tue illustration above shows a new form of roof for 
an astronomical observatory, designed by Mr. T. 
Cooke, of the firm of Messrs. T. Cooke and Sons, 
Limited, Buckingham Works, York. All of our 
readers are aware that the roof of an observatory is 
usually dome-like in form, and that it has an opening 
extending from the horizon to the zenith through 
which the telescope is directed. This opening is, of 
course, closed at times when observations are not 

Ing made. Various arrangements of shutter for this 
opening have been devised, but Mr. Cooke, in the 
design illustrated, dispenses with the shutter alto- 
gether, and adopts a form of roof which can be 
opened in the middle, as shown in dotted lines in 

ig. 2. The halves of the dome are jointed to- 
gether at one side, and can be separated at the other 
side, giviog a wedge-shaped opening as shown. Below 
the dome is a rotating base ring with rollers running 
ona fixed rail. The halves of the dome are fixed to 
this Ting at one point, and move on it elsewhere, the 
ring being made wide enough to allow of this. This 
form of roof is designed more particulaily for small 
observatories, 





Cavcasian MANGANKSE.—The exports of manganese 





from tLe Caveasrs Jast year amounted t» 210,106 tons, as | 


compared with 166,224 tons in 1896, 185,718 tons in - 


157,275 tons in 1894, and 126,630 tons in 1893. e 
largest deliveries were made last year to Germany. 


Lowestort.—It appears that the Midland and Great 
Eastern Joint Gonenittes has decided to proceed with 
the construction of a recently authorized direct line from 
Great Yarmouth to Lowestoft. The line passes through 
Hopton and a few villages, the importance of which it 
will probably gradually increase. Villas will, no doubt, 
spring up in the neighbourhood of Hopton and other 
convenient points, and the new line will also benefit 
Lowestoft, as it will virtually bring the Midland to that 
rowing town ; but it is difficult to see what advantage 
it will be to the Great Eastern to have the Midland as 
something of a competitor at a place which it has hitherto 
had wholly under its own control. The only thing which 
can be urged on the other side is that the Midland will 
find part of the capital for the new line, so that the cost 
of it will not add appreciably to the capital account 
burthens of the Great Eastern. The new line must be 
regarded as something of a compromise which has been 
forced upon the Great Eastern. One would think that 
when the new line has been brought into operation, what 
is now styled the Great Yarmouth and Lowestoft direct 


line will be abandoned; it is only a little curve which 
unites the old Lowestoft branch at Herringfleet with the 
East Suffolk main Ine. 











INDUSTRIAL NOTES. 

THERE seems to be an intention to thrust old age 
pensions to the front during the autumn and winter, 
with the view of forcing the hands of Her Majesty’s 
Government during the ensuing session. When a 
matter of such far-reaching importance becomes the 
shuttlecock of political parties, it behoves all outside 
the official circles to be on the alert. Recently the 
subject has been dealt with in a very long paper by 
Sir Henry Burdett before the Royal Statistical 
Society, by Mr. Charles Booth at Toynbee Hall, and 
by numerous speakers on political pluthoens as not 
only within the realm of practical politics, but as a 
subject quite ripe for legislation. Just at this moment 
also the subject is dealt with in an ‘‘ address to non- 
unionists in the engineering trades” signed by the 
secretary of the Amalgamated Society of Engineers. 
Various schemes have been put forward as “ solutions’ 
of the problem, but they differ widely in character, 
scope, and, to some extent, in their application. Mr. 
Charles Booth boldly proposes a general scheme ap- 
plicable to all classes, costing from 20,000,000/. to 
30,000,000/. a year. Sir Henry Burdett eliminates 
the well-to-do, and relies upon a change in the Poor 
Laws to minimise the cost to the nation. Some pro- 
pose to subsidise the friendly societies as part of their 
scheme; others contend that the Old f pos Pensions 
Fund shall be nationally instituted and administered. 
Whatever the form it will be a costly affair, and it is 
doubtful whether any scheme yet devised will, or can, 
attain the end supposed to be in view, that end being 
to secure something like independence in old age 
instead of the workhouse or outdoor relief. There are 
two objections to all the schemes proposed: (1) The 
age is too high, 65; (2) the amount, 5s., is too small. 
The total cost now is 22/.17s. per head indoor paupers 
and 7/. 6s. 9d. outdoor. If paupers cost so much, 
how can we expect persons in old age to do with 5s. 
per week? Then, to what extent will the ratepayer 
be relieved of the poor’s rates ? 

The Engineers in their ‘‘ Address ” and accompany- 
ing Tables give the age at which superannuation com- 
mences as 55, the amounts payable being determined 
by the number of years’ membership, commencing at 
the lowest amount per week, 7s., rising to 10s. per 
week, according to the number of years during which 
the recipient is a member. It is not pretended that 
7s., 8s., 9s., or even 10s. per week is an adequate 
provision, but it is thought that the higher rate of 
10s. is a moderate and reasonable provision consider- 
ing the weekly contributions of the member. Besides 
which there is provision for funeral expenses to the 
amount of 12/. for a full member. Now, the cost of 
superannuation benefit has reached 6d. per member 
per week, after an experience of 50 years or there- 
about. But the average cost has been far below that 
amount—4}d. per week would cover all costs, includ- 
ing management expenses. This one union has paid 
nearly a million sterling to aged members already, and 
1,398,153/. for sick benefit, funerals, and accidents. 
In the event of a scheme of old age pensions bein 
adopted by the Government, would the engineers an 
all the other trade unions be subsidised to the extent 
of their provision for old age, or would the members 
be taxed in addition to their own contributions? The 
same question applies to the friendly societies. There 
are about seven million members of friendly societies, 
two million trade unionists, and over a million co- 
operators, besides members of building societies, all 
of whom make some provision for their members, 
though not all specifically for old age. Are they to 
be trebly taxed for the support of the unthrifty, or 
are they to be relieved of a moiety of their burdens? 
There is very little difference of opinion as to the 
desirability of dealing in some way with the problems 
of old age, of poor relief, of workhouse management, 
and the administration of the et 4 nine millions 
sterling a year spent on pauperism, but we have to 
be careful not to strangle thrift, mutual self-help, and 
self-dependence. In party political strife votes are 
paramount, and the danger is that in fishing for votes 
great national interests miy be submerged. 





The Amalgamated Society of Engineers have lost 
8000 members since the commencement. of the dispute 
in July last year. Then the council was anticipating 
an early realisation of their ideal of 100,000 members, 
instead of which the total number of members at the 
latest date was only 83,700. This loss of membershi 
has led to the Address to Non-Unionists, just issued. 
In a temperate way the council have appealed to the 
non-union workers in the engineering trades to ‘‘ come 
over and help us.” The address says that the Amal- 
gamated Society of Engineers was ‘‘ never seriously 
injured during the recent dispute,” and it adds that it 
‘ig to-day as strong numerically, and nearly as 
strong financially, as two or three years ago.” That 
is, perhaps, a neat way of putting the case, but the 
fact that a great loss in members and in funds was caused 
by the dispute cannot be ignored. The non-union 
men are told that in spite of the money spent in the 
dispute, the society has nearly 200,000/. for present 
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and future contingencies, and then the amount paid 
as benefits since 1850 is given as 5,028,184/., of which 
2,452,175/. has been an unemployed benefit. The 
non-union men are asked to ‘‘share in the work, as 
well as in the spoils.” The various benefits are then 
enumerated under seven heads, apart from grants 
from the benevolent fund, together with the pay- 
ments therefor, in the shape of contributions, and 
the full term for which all such benefits run. As 
a ‘‘provident institution,” apart from strike pay, 
it is one of the best institutions in the world. 4 
addition to donation benefit, members called out by 
disputes are paid 5s. per week extra for a whole year, 
should the dispute last so long. With its still vast 
resources, and its ‘‘compact membership of 85,000 
members,” the society can, by its influence, arrange 
mutual terms with the employers, and enter into 
general agreements, instead of individual agreements, 
in the event of a dispute. If the joint committee as 
constituted can deal with labour questions in an 
amicable manner, even the fateful dispute of 1897-8 
will have answered an important end, paving the way 
to better conditions, but in such a way that national 
losses will be averted. 





Two important conferences have recently been held 
with respect to the Plumbers’ Registration Bill, one at 
the Westminster Palace Hotel of the backers and sup- 
porters, another at the Carpenters’ Hall of supporters 
and non-supporters of the Bill. The first resolved to 
ask the Government to undertake to legislate on 
the question, but left the details to future considera- 
tion. The second conference last week dealt with the 
Bill. If the proposals of the latter conference are 
adopted the measure will not be quite the same as the 
promoters of the Bill desire. The original object of 
the measure was to secure competent practical work- 
manship in the plumbing trade. But a strong party 
want the measure to be more academical or scholastic, 
and one of the resolutions carried involved examina- 
tion into the knowledge by the candidate of other 
branches of the building trade. This in a general way 
is always picked up by the operative plumber, but 
for examination purposes he would be at a loss. Such 
an examination would be right enough for master 
plumbers, master builders, architects, surveyors, sani- 
tary inspectors, and the like ; but for an operative 
plumber the chances are that he would fail, however 
expert at his tradeas a practical workman. The ques- 
tion as to whether any Bill of the kind is required 
may be, for the moment, leftout of the question, but if 
a practical mastership of the trade of plumbing is the 
one thing essential, ther the examination should be 
practical rather than theoretical. Everything that 
will tend to turn out able and expert workers deserves 
encouragement, but we cannot afford to spend all our 
time in qualifying men to be masters or even foremen, 
for — all the workman, the operative, has te do the 
work, 





The condition of the engineering trades throughout 
Lancashire maintains generally the activity reported 
for some time past, although in a few instances some 
of the smaller establishments are reported to be work- 
ing off their orders more rapidly than new work is 
coming forward to replace them. But this does not 
apply to the chief engineering establishments, the 
activity of which is not abated. The principal Lanca- 
shire machine-tool makers have enough work on their 
books to carry them well into next year, and in most 
cases more new orders are offering than they can at 
present entertain. The leading firms engaged in the 
stationary engine-building trade are full of work for 
some time ahead, but here and there there are indica- 
tions of firms not being so pressed with work as the 
were. Locomotive builders are not only full of wor 
at present, but they continue to book new orders, 
which, with the work in hand, will carry them over 
the whole of next year. The exceptional activity in 
the boiler trade is fully maintained, the boiler shops 
having quite as much work as they can execute; but 
there is some difficulty, it is said, in obtaining the 
requisite amount of material from the producers. 
Electrical and hydraulic engineers are exceedingly 
busy, and generally the position is at present good, 
and for the future encouraging. In spite of this, 
however, the Amalgamated Society of Engineers have 
a pretty large number of uwemployed in some dis- 
tricts. In the Manchester and Salford districts alone 
no fewer than 554 are unemployed and in receipt of 
donation benefit. In the Bolton district, also, many 
are idle; but fewer are out of employment in the 
Oldham district. The iron market has been a little 
unsettled over the price of warrants ; but local makers 
are not affected thereby, as they are mostly oversold 
for some time to come. There is a brisk deniand for 
finished iron, and prices have been well maintained. 
The steel trade continues brisk, and prices are firm ; 
but the upward tendency has been checked in some 
cases by the downward move in warrants. However, 
generally the outlook is favourable. 


The state of trade in the Wolverhampton district 





is maintained in full activity all round. A consider- 
able amount of new business has been coming forward 
in addition to the large volume of orders already in 
hand. Home inquiries, instead of slackening, are 
expanding. Bars, hoops, and sheets are in good de- 
mand, and a brisk business has been doing in angle- 
iron and constructive sections, and there has been 
active inquiry for smaller sizes of iron. Steel continues 
in active demand, and prices are well maintained. Pig 
iron is sadly wanted for prompt delivery, the output 
being insufficient to meet the demand. Prices all round 
for all qualities of ironand steel have been firm, and in 
some cases an upward tendency is still manifest, especi- 
ally where prompt delivery can be guaranteed. The 
engineering trades are busy ; not a single member of 
the Amalgamated Society was on the books at the date 
of the last report. The allied branches of trade are in 
about the same condition, the boiler makers, the bridge 
and girder constructors, tank and gasholder erectors, 
ironfounders, smiths, strikers, patternmakers, Ac., 
being well employed. Railway work generally is inac- 
tive, especially in all branches of carriage and truck 
construction. Electrical work of all kinds is busy, 
and is expanding. Nut and bolt makers are fully em- 
ployed, as also are tube makers, and makers of iron 
fences, hurdles, edge tools, of builders’ ironmongery, 
and wrought-iron work generally ; chain makers are 
fully employed, and anchor smiths are better em- 
ployed than they were. There are no serious labour 
disputes in the district, nor are any pending. 





In the Birmingham district there is an active demand 
for crude and manufactured iron, stocks are low and 
buyers are anxious to place orders even for deliveries 
three or six months hence, in some cases even beyond 
that date. Pig iron has again stiffened in value, the 
supply being unequal to the demand. Engineers are 
fairly well employed, but there were a few on dona- 
tion benefit at the date of the last report. Most of 
the other larger branches of the iron, steel, and metal- 
using trades are busy, and some of the lighter branches 
are well employed on seasonal work. There are no 
serious labour disputes at present pending. 


The seamen’s dispute has eventuated in a demand 
upon the Board of Trade to put in motion the pro- 
visions of the Conciliation Act, both as regards con- 
ditions of employment and as to wages. This is the 
first instance of one party demanding official inter- 
ference in a labour dispute. The Seamen’s Union at 
Glasgow, in issuing an appeal for funds, made it 
a kind of manifesto, in which it alleges that the 
Shipping Federation has acted in a_ tyrannical 
manner, and that it ignores some of its own rules. 
The manifesto goes on to state the grounds of the 
dispute and the demands of the union. The general 
manager of the Federation has replied thereto, and 
states that the objects of the Federation have been 
grossly misrepresented in speeches at public meetings 
and otherwise. He then quotes the chief object of 
the Federation, as follows: ‘‘ Every seaman by re- 
gistering pledges himself to carry out his agreement in 
accordance with the Merchant Shipping Acts, and 
proceed to sea in any vessel on which he signs articles, 
notwithstanding that other members of the crew may 


or may not be members of the Seamen’s Union.” The} P 


manager further states that ‘‘there is no restraint on 
the holder of a Federation ticket as to liberty of action 
—he may join unions, demand any wages he thinks 
fit, and strike to obtain them if he pleases. There is 
no forfeiture of ticket except for desertion, and 
statutory offences after signing articles of agree- 
ment for a voyage.” This definite statement will clear 
the air. The manager states that during the ascend- 
ancy of the union there were conflicts on board, and, 
in consequence, vessels had to be put back after sailing, 
and men had to be prosecuted for refusal to do duty. 
If these allegations are true, and they are made autho- 
ritatively, then a grave danger existed which cannot 
be justified in any way. Duty is duty on the part of 
employer and employed, and no one ought to shirk it. 

The Seamen’s x at Barry succeeded last week 
in obtaining an advance in rates from 4J. to 5/. 10s. 
per month for the men signing on at two boats in that 
port. There is an exceptional scarcity of men, it seems, 
in the Bristol Channel ports in consequence of the 
activity in the coal shipping trade, and hence the 
success of the union. At Liverpool the men demand 
the return of 10s. per month reduction made some four 
years ago; some shipowners have agreed to advance 
the rates 5s. per month. In some other ports the 
shipowners state that there is no scarcity of men at 
present rates. The Glasgow owners last week re- 
solved not to advance the rates on coasting steamers, 
but the men threatened to strike if the advance were 
not conceded. 





A very important conference took place last week 
in Manchester respecting the wages in the cotton 
trades. The conference took place under the terms of 
what is known as the Brookland’s agreement, and 
dealt with the question of a uniform list. Lists have 
heen in operation for a long time, but newer develop- 








ments render it necessary to revise them. Af 
discussion, it was agreed that the proposed ir eee 
list should be a uniform one for all operatives engaged 
in the card and blowing-room departments. If a 
general list can be agreed upon a good deal of friction 
will be avoided. Many of the disputes in recent 
years, especially the larger ones, have been the result 
of different lists, or different conditions under the 
lists. Uniformity will avert such disputes. Moreover 
it will place all employers on the same level in respect 
of wages, so that one element in competition will be 
eliminated. Underselling by means of lower wages is 
a bad thing economically and industrially. It foments 
disputes more than anything else. If employers and 
employed can agree to eliminate this element there 
will be less friction and greater prosperity for all con- 
cerned. The mere fact of such a conference shows that 
conciliation is extending, and that it is capable of 
grasping and dealing with great interests on mutual 
grounds, 





The audit under the Conciliation Board for the 
Scotch iron trade has resulted in an advance of 24 
per cent., which advance is to date from Monday last, 
November 28. The advance affects about 3500 men, 
and is the second advance in wages since the Board 
was instituted. 





The millmen employed at the Upper Forest Tinplate 
Works, Morriston, agreed last week to re-start work 
at a15 per cent. reduction on the wages list of 1874, 
The works had been closed for many months, but now 
they will doubtless be able to resume operations on 
the usual scale. 





The brushmakers’ strike continues, the London 
Trades Council being engaged in obtaining the sinews 
of war. The employers have formulated a statement 
as to the rates of wages paid—the men saying it was 
25s. per week, the employers alleging it was 30s. 74d. 
per week. The men, in reply, say that it is true that 
they earned for some time 30s. per week, but it was 
at a busy time and included overtime. One state- 
ment of the employers is most important—they say 
that much of the work is done by machinery in France, 
Japan, Germany, and, further, that they have for some 
time had such machinery, but did not use it so long as 
the men worked comfortably and harmoniously. Now 
they have put down the machinery, and have sent for 
more, so that many of the men will be displaced’; only 
about one-third will now be required. The men ought 
to have been well informed on this point before they 
struck. One of the things to be done by labour 
leaders is to be well up in the conditions of the in- 
dustry with which they are connected, so as to avoid 
dangerous mistakes. 





It appears from a memorandum of the Board of 
Trade that action under the Conciliation Act has been 
taken in 59 instances since it came into operation. Of 
these 26 were separate or joint applications by em- 
ployers, and 39 by workmen. Of the total 34 were 
settled under the Act, six were arranged by the 
arties concerned, and in seven cases the Department 
failed to obtain a settlement. In 20 instances a stop- 
page of work preceded conciliation, 8448 persons being 
affected thereby. In addition to this work the De- 
partment have taken steps to institute voluntary 
action. 





Mr. W. Inskip, of the Boot and Shoe Operatives’ 
Union, and Will. Thorne, of the Gas-Workers’ Union, 
have sailed for America to attend labour congresses. 
These congresses are bringing the workmen of Cireat 
Britain and America into greater accord on many 
matters of international interest. As regards boots 
and shoes, most of the machinery employed in the 
trade is of American origin. 





Sir Matthew White Ridley, M.P., the Home Secre- 
tary, declares that there is no intention to deal with 
the Workmen’s Compensation Act next session, nor 
does he see any necessity for so doing. The Bradford 
Chamber of Commerce had suggested some amendment 
as to the composition of arbitration courts, but the 
Home Secretary did not entertain the proposal. But 
there will be an attempt to re-open the question by 
some of the labour members and by a section on the 
Opposition side of the House of Commons. 





TRANSVAAL TELEGRAPHY.—It appears that in the eer 

uarter of this year 408,146 telegrams were received - 
lanntihel by the Transvaal Telegraph a 
The corresponding number of telegrams handled in t : 
corresponding period of 1897 was 413,517. In the ares 
half of 1898 the number of telegrams handled was yee 
as compared with 841,341 in the corresponding half o 
1897. The total number of cablegrams espatched from 
the Transvaal in the first half of this year was 13,258, as 
compared with 15,354 in the first half of 1897, 
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THE WORKMEN’S COMPENSATION ACT. 


On Saturday last the case of ‘‘ Smith v. the Lanca- 
shire and Yorkshire Railway” was argued in the 
Court of Appeal before A. L. Smith, Rigby, and 
Collins, L.J.J. It was an appeal under the Work- 
men’s Compensation Act from the judgment of his 
Honour Judge Bompas, Q.C. It appeared that a man 
named Smith met with his death on the defendants’ 
railway, and this action was brought for compensa- 
tion by his relations. The facts were as follow : 

His general duties were those of a platelayer, but 
on this occasion he was acting as ticket collector. 

The learned County Court judge found the follow- 
ing facts : ‘ 

Just before the train started a man named Light- 
owler came up in a hurry and jumped into the car- 
riage. After he had entered and taken his seat, the 
deceased stepped on the footboard to talk to a young 
lady sitting in the carriage. He did not do so for 
the purpose of collecting tickets, but merely for his 
own pleasure. As the train moved on he fell from the 
footboard, sustaining injuries from which he after- 
wards died. 

The learned judge found that the accident arose out 
of and in the course of the man’s employment. ‘‘ Out 
of” because he was on the train, from which it was his 
duty to collect tickets ; ‘‘ in the course of ” because he 
wasat the time in the pay of the company, and he, 
therefore, gave judgment for the plaintiff. 

It was contended by Mr. C. A. Russell, Q.C., in 
the course of his argument for the appellants, that 
this case comes within the scope of Storey v. Ashton. 
(Collins, L.J.: ‘‘ If the deceased assaulted a lady in 
the train, and had received a black eye from the 
gentleman who was with her, upon the wide construc- 
tion put upon the Act by the learned County Court 
judge, that would have been an accident ‘ in the course 
of his employment.’”) He was here doing something 
which did not come within his employment. There 
are many cases on the meaning of the words ‘‘ course 
of employment.” In all those cases the question has 
been, Was he doing that which he was employed to 
do? It could not be suggested that where a workman 
was doing something for his own amusement, and met 
with an accident, that he was entitled to compensation. 

Mr. Lawrence, Q.C., for the respondents : 

‘This is a statute of a totally new character. It 
makes the master, in a qualified sense, the insurer 
of his workman in certain dangerous employments. 
To ascertain the meaning of section 1, it is necessary 
to consider the negative subsections of the Act, by 
which the employer is to be held not liable. In s.s. (c) 
of s. 1 itis provided that in case of ‘ serious and wilful 
misconduct,’ the workman shall have no compensation. 
(A, L. Smith, L.J.: ‘‘ That is where he is guilty of 
serious and wilful negligence in the course of his em- 
ployment.”) The scheme of the Act isto make the 
employer an insurer. The accident here arose through 
Lightowler having come up at the last moment. It 
was a question before the County Court judge whether 
the deceased got on to the footboard before or after the 
start of the train. The words ‘arising out of’ imply 
that he must be physically there.” 

(Collins, L.J. : ‘*‘ You would argue, therefore, that if 
aman were to amuse himself by performing acrobatic 
feats on the back of a seat, and met with an accident, 
he was acting in the course of employment, and, there- 
fore, entitled to compensation ? ”) 

Mr. Lawrence: ‘In that case he would have been 
guilty of serious and wilful negligence. If your Lord- 
ships put a narrow interpretation upon this subsec- 
tion endless cases will arise. The words of the sec- 
tion are wider than such an expression as ‘‘ discharg- 
ing his duties.” Furthermore, the words “in the 
course of” embrace acts done in contravention of 
authority. The learned County Court judge has 
decided this case on an immaterial motive. All 
negligence is out of the case.” 

(A. L. Smith : ‘According to you the Act has laid it 
down that ‘the railway company shall be liable for 
any accident to a porter.”) 

The words on in or about the railway would not 
have been inserted if a case of this kind was not to 
have been included. The appellants were not called 
upon to reply. 

In giving judgment, A. L. Smith. L.J., said : 

“Tam of opinion that this appeal must be allowed. 
I am also of opinion that we have only to decide 
questions of law in this Court, having regard to the 
second schedule of the Act. We have the facts found 
by the County Court judge, and our judgment must be 

= them. I find that the porter got on to 
the foot oard, without any object of the defendants, 
but only for his own pleasure. This Act, which makes 
employers of labour insurers, only makes them in- 
surers in certain cases, and in order to find out what 
those cases are we must turn to the Act. The words 

In any employment to which this Act applies,’ 
Secur in the first section. It is clear that the work- 
man was employed in one of the industries which are 
within the scope of the Act. The important words 
are, ‘Personal injuries arising out of es 5 in the course 


of his employment.’ . Both of these conditions must 
be fulfilled. Now in this case, from the specific find- 
ing of the County Court judge, that this man got on 
to the footboard for an object of his own, and not for 
the purpose of the defendants, I think it is clear that 
the accident did not arise ‘out of’ his employment, 
and therefore the appeal must be allowed.” Rigby 
and Collins, L.J.J., concurred. 

The company agreed, in the event of the case not 
going farther, not to ask for costs. 

In the case of Powell v. Brown, which was also 
heard on Saturday, it was decided that where an 
accident happens to a workman employed in loading a 
wagon just outside his master’s premises, the expres- 
sion ‘‘in or about” those premises, which occurs in 
the Act, is sufficiently wide to entitle the relations of 
the workman to compensation for his death. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on No- 
vember 25, Mr. Shelford Bidwell, F.R.S., President, in 
the chair. Mr. R. A. Lehfeldt read a paper on ‘‘ The 
Properties of Liquid Miztures,” being Part III. of his 
communications on that subject. It deals with partially 
miscible liquids. Measurements are given of the vapour 
peave of mixtures of phenol and water. This pair of 
iquids is completely miscible above 68 deg. Cent., and 
incompletely miscible below that temperature. The law of 
equilibrium between incomplete mixtures and the vapour 
over them, is investigated, especially at ‘‘ the critical 
point,” z.c., at the point where incomplete miscibility passes 
over into complete miscibility. It is pointed out that 
normal organic liquids always mix completely. Ethylene 
dibromide and formic acid mix on boiling, and separate 
into two layers when cold. The curves representing the 
cases of complete mixture are comparable in shape with 
those previously obtained by Mr. Lehfeldt for mixtures 
of alcohol and toluene, but they show a still flatter maxi- 
mum ; so much so that 60 to 70 percent. of phenol may be 
added to water without appreciable effect on the vapour 
pressure. To verify this point, a differential pressure 
gauge was designed; the construction and method of 
using are givenin the paper. The behavour of the liquid 
is apparently the same above and below the critical point. 
At temperatures not too close to the critical point the 
vapour pressure of a saturated mixture is approximately 
the sum of the partial pressures, calculated for the two 
saturated solutions according to Raoult’s law. Diagrams 
are drawn showing the characteristic surface for phenol 
water mixtures, with the freezing points of water and of 

henol traced out. Phenol melts under water at 1.5 deg. 

ent., and forms a cryohydrate containing 4.83 per cent. 
phenol, melting at —1.0 deg. Cent. 

Professor S. Young (abstract of communication): The 
statement of Mr. Lehfeldt that normal a liquids 
always mix completely should be qualified. There are pairs 
of normal organic liquids which, though miscible in all 
proportions, approximate closely to partially miscible 
liquids ; ¢.g., benzine (boiling point, 80 deg. Cent.), and 
normal hexane (boiling point, 69 deg. Cent.). hen 
American petroleum is fractionally distilled, the benzine 
which is present in small quantity does not come over at 
about 80 deg. Cent., but mostly at about 65 deg. Cent. ; 
the most probable explanation appears to be that benzine 
and hexane behave, as regards distillation, like miscible 
liquids, a view which is confirmed by an investigation of 
the boiling points, and also of the specific gravities of 
mixtures of the two hydrocarbons, an account of which 
has lately been read before the Chemical Society by 
Messrs. Young and Jackson. The boiling-point curve is 
similar in —— form to that of phenol and water, as 
shown by Mr. Lehfeldt, though the deviation from the 
ordinary form is not somarked. Ten per cent. of benzine 
has practically no influence on the boiling point of normal 
hexane, but 10 per cent. of hexane lowers the boiling 
point of benzine nearly 3 deg. Cent. 
always expansion on mixing benzine and hexane, the 
maximum reaching about 0.4 per cent. 

r. 8. P. Thompson asked whether any relation had 
been observed between the vapour pressure and the 
surface tension of the mixtures. 

Mr, Lehfeldt was not sure whether the surface tensions 
of the components pass into one another at the critical 
point of mixture. 

Mr. L. N. G. Filon then gave an account of his paper 
on ‘‘Certain Diffraction Fringes as Applied to Micro- 
metric Observations ;” it is to a great extent a critical 
investigation of a paper by A. A. Michelson on the same 
subject (Philosophical Magazine, vol. xxx., pages 1 to 21, 
July, 1890). ichelson then describes a method for 
measuring the angular distance between the components 
of a double star, or the angular dimensions of very small 
celestial bodies, by means of interference fringes, using 
two adjustable slits in front of the objective of a tele- 
scope. If the star is double, or if it has an appreciable 
disc, then by widening the distance between the slits the 
fringes become fainter, and, in some cases, almost vanish. 
But, by still further widening the slit, the fringes reappear, 
disappear, and so on. In the paper (/. c.) Michelson 
develops the law of these appearances and disappearances, 
and gives an expression for the ratio of the angular dis- 
tance between the components of the double star, or the 
angular radius of the single source, to the distance be- 
tween the slits, on the assumption that the slits are in- 
finitely long and infinitely thin. Mr. Filon considers that 
this assumption is unjustified by the conditions of measure- 
ment ; he reviews the original investigation, and modifies 
the results. He then pi to find equations to repre- 
sent the intensity of light in the focal plane, for a point- 





source and for a two-point source, These fringes are 
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only visible over a certain rectangle, called ‘‘ the rect- 
angle of illumination” of the source. In the case of a two- 


point source, if the distance perpendicular to the slits, 
between the geometrical images of the two points, is an 
integer ae of the distance between two fringes, 
the maxima of one system correspond with the maxima of 
the other, the fringes overlap and their intensity is aug- 
mented. however, this distance should be an odd 
multiple of the half-distance between the fringes, the 
maxima of one system correspond to the minima of the 
other, and if the fringes that are superposed, are 
of similar intensity the fringing is nearly oblite- 
rated, a result that agrees with Michelson’s law. But 
it is now shown that for this phenomenon to occur 
(1) the rectangle of illumination of the two sources must 
sree a very large extent, this consideration was neg- 
lected by Michelson, and (2) the angular distance between 
the two stars measured parallel and perpendicularly to 
the slits, must be less than a definite amount, oe 
upon the wave-length, and the length and breadth of the 
slits. In astronomical cases, the second condition is gene- 
rally satisfied. If the rectangles of illumination do not 
overlap they can be respectively distinguished, and thus 
the star can be resolved by direct observation. If, how- 
ever, anaccurate measurement of the distance between 
the components is required, by Michelson’s method, the 
rectangles must be made to overlap. bat oa includes 
an investigation of a refractometer that Michelson (i. c.) 
proposed to use for ene effective aperture of a 
telescope ; it is shown that Michelson’s law is generally 
true for that instrument, but certain limitations are 
pointed out. Extended sources are next considered, and 
also the shape and size of the object. The paper concludes 
with the description of a method by means of which the 
ellipticity of a very small disc may be measured by these 
diffraction fringes in the special case where Michelson’s 
law holds good. In reply to a question from Professor 
S. P.°Thompson, Mr. Filon said that the minimum 
breadth of slit with which he had found it practicable to 
work, using monochromatic light with his telescope, was 
about half a millimetre. 

The President pro votes of thanks, and the meet- 
ecember 9. 








PoRTLAND CEMENT.—Following the German lead, it 
has been customary in many English specifications to 
stipulate that the strength of Portland cement be tested 
after mixture with sand, and it has been held, and rightly 
held, by recognised authorities, that the finest ground 
cement when so tested gives higher results than when 
tested neat. The use of the sand, however, on account 
of its varying chemical quality, introduces an element of 
error, even after the greatest _care has been taken in its 
seléction and preparation. We are informed on very 
good authority that there is no necessity for the use of 
sand in testing, as by the simple expedient of specifying 
the degree of fineness, coupled with the uired tensile 
strength neat, more reliable results are obtained, and 
therefore better cement insured. It is admitted that the 
finer ground cements will give higher results when tested 
with sand, and it therefore follows that all that is neces- 
sary to insure high-class cement is to stipulate for a 
certain degree of fineness, coupled with the usual neat test. 





New BripcE Across THE Tynk.—A deputation from 
the North-Eastern Railway Company, including Sir 
J. W. Pease, P. (chairman), Mr. Gibb (general 
manager), Mr. Butterworth (solicitor), and Mr. Harri- 
son (engineer), has waited on the Newcastle Town Im- 
——— Committee to explain proposed extensions in 

ewcastle and the district. The projects include a new 
bridge across the Tyne, the Newcastle end to be near the 
Forth goods station. The bridge is to be built solely for 
railway purposes, and will carry four lines of rails. In 
order to further lighten the traffic over the high level 
bridge it is proposed to make a loop line from the Gates- 
end of that structure to the contemplated new 
bridge. It is further the desire of the North-Eastern 
Railway pie ng | to made a connection between the 
Manors and the New Bridge-street stations, in order to 
complete the circle round by Tynemouth and Whitley and 
back to the central station. The committee generally 
approved the plans. 





CaTALoGuEs.—Messrs. Babcock and Wilcox, Limited, 
of 147, Queen Victoria-street, London, have issued a new 
edition of ‘‘Steam,” a publication which combines a 
carefully written treatise on steam raising with a cata- 
logue of the firm’s speciality. The new edition contains 
much new matter including articles on the various kinds 
of fuel used in boiler furnaces, in superheating, in the 
purification of feed water, and in the methods used in 
testing the dryness of steam. The volume is strongly 
bound, and very fully illustrated.—Messrs. Graham- 
Morton and Co., Limited, of Black Bull-street, Leeds, 
have sent us a copy of their new illustrated catalogue 
of labour-saving appliances, which have reference more 
especially to elevating and conveying gear for collieries, 

as works, and the like. The catalogue also contains a 
fall line of millwrights’ work.—The Antwerp Telephone 
and Electric Works, of Berchem, Antwerp, have issued 
an illustrated catalogue describing many patterns of 
telephone sets and sundries. The firm’s agents in this 
country are Messrs. W. F. Dennis and Co., of 11, Billiter- 
street, E.C.—The General Electric Company, of 69, 71, 
and 88, Queen Victoria-street, E.C., have issued a price 
list of their new ‘‘Carsak” Battery which is stated to 
have a low internal resistance. The battery in question 
is a variant of the Leclanche cell, and is stated to uite 
- from polarisation when at work, and to have a long 
ife. 
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ELECTRICAL CANAL HAULAGE.* 
By A. H. Aten, A. Inst. E.E. 


In the days before the advent of the locomotive engine, 
by far the greater part of the goods traffic in the interior 
ob this country was carried on by means of canals, of 
which about 4000 miles are in existence, representing an 
immense amount of capital. In the year 1825, when the 

rosperity of the canal traffic was at its highest, the 

irmingham Canal yielded a revenue of cent. per cent., 
and one of the Manchester canals paid in dividends every 
second year a sum equal to the total original outlay. 

With the development of railways, however, our once 
splendid canals—the heritage of the eighteenth century— 
rapidly fall into ——— disuse, and at the present 
day the traffic upon them forms but a small proportion of 
the whole inland trade of this country—a woeful contrast 
with the prosperous canal systems of Germany, France, 
and Belgium, and far from creditable to ourselves. 

It would be interesting, if time allowed, to inquire into 
the causes which have brought about this decay of a vast 
system of communication, and reduced it to its present 
state; but to be brief, the fundamental factors are the 
slow speed of transmission, as compared with that of 
railways and coasting steamers, and the heavy charges for 
tolls and for towing. The very fact that the traffic has 
decreased has reacted upon the tolls, for it is found that 
the cost of maintenance of canals is practically constant, 
irrespective of the amount of traffic ; so that as the traffic 
diminishes, the tolls must be increased. Hence, if by in- 
creasing the speed and reducing the cost of towing, a 
larger traffic can be attracted, the tolls will be reduced 
also. 

The method of haulage in general use remains the same 
as it was a century ago—by horses. Steam tugboats 
have, it is true, been adopted here and there, but their 
use is limited by many considerations, such as the cost of 
the boats, the damage done to the banks of the canal by 
the scouring action of the propeller, and the very low 
efficiency on account of the small cross-section of the 
canal; while the cost of haulage is but little less than 
that of horse traction. 

The subject of this paper is an adaptation of electrical 
traction to canal haulage, with a view to accelerating the 
speed, and at the same time reducing the cost, the two 
most important considerations in connection with goods 
traffic. The system to be described is the outcome of 
years of study on the part of Messrs. Thwaite and Cawley, 
civil engineers, of Westminster ; the aim of the inventors 
has been to provide an economical and efficient method 
of haulage, which can be applied to any canal, without in 
the least interfering with the use of horses, thus enabling 
the latter to be displaced by degrees, if desired. The 
system is about to be tested on one of the great northern 
canals ; it has been submitted to the critical examination 
of our most eminent canal experts, and it is admitted that 
it shows promise of satisfying the numerous and difficult 
conditions of canal traction. 

Previous attempts towards applying electric traction 
have generally been in the direction of supplying elec- 
trical energy by means of overhead wires along the banks 
to electromotors carried on board the barges ; the motors 
were usually geared to screw propellers (as, for instance, 
on the Erie Canal)—in one case to an aerial propeller. 
None of these methods has attained any degree of success 
—chiefly on account of the same difficulties as lie in the 
way of steam propulsion. A length of three miles on the 
Burgundy Canal is operated electrically by means of a 
chain laid along the bed of the canal; a tugboat, fitted 
with an electromotor and chain-barrel, works to-and-fro 
on the chain, hauling a train of barges. The current is 
received from an overhead wire, and returns vid the 
chain and earth. The system is well adapted for the 
case in question, as two out of the three miles are 
through tunnels; but the great loss of time incurred 
when one train passes another is a fatal bar to its general 
adoption. 

In the present system, all these difficulties are avoided 
by making the motors entirely independent of the barges, 
and hauling the latter by means of ropes, exactly as with 
horses ; in this way the waste of energy incurred with a 
screw propeller is almost entirely obviated. An aerial 
railway is provided, consisting of two steel rails of 
channel or Z-section braced together at one side so as to 
form a rigid girder (Fig. 1), and supported at a height of 
9 ft. or 10 ft.+ above the towing path by means of cast- 
iron brackets cr wooden posts (Figs. 3 and 4), at intervals 
of about 30 ft. Each of these rails constitutes a running 
track for a number of electric locomotives, each consisting 
simply of an electromotor mounted on a four-wheeled 
carriage ; two of the wheels run upon the upper surface 
of the rail, supporting the weight of the locomotive, and 
two run beneath the rail, bearing against the lower sur- 
face in such a way as to insure the stability of the loco- 
motive (Fig. 5). Two horizontal rollers are pressed by 
springs against the edge of the rail, in order to guide the 
carriage in the correct running position. The locomotive 
is thus locked to the rail, and is securely held in position 
by its own weight ; moreover, by giving suitable propor- 
tions to the relative lengths of the axles of the wheels, 
the total pressure between the wheels and the rails can 
be made as great as may be desired—far greater than the 
weight of the locomotive itself—so that there is no limit 
to the adhesion which can be obtained between the wheels 
and rail. As the maximum drawbar pull of a locomotive 





* Paper read before the British Association for the 
Advancement of Science, Section G; Bristol Meeting. 

+ Where horses are not used, the rails may with advan- 
tage be fixed at a height not exceeding 6 ft. from the 
ground, so that the locomotive may be more readily 
accessible. 





under ordinary conditions is only about one-seventh of 
its weight, this is an important feature of the system. | 
The motor shaft carries at each end a worm, gearin 
with a wormwheel on each of the four axles, so that al 
the wheels are drivers (Fig. 6); the gearing runs in an oil 
bath, and can be so designed as to give an efficiency of 
90 per cent. ; 
The motor itself is of the ordinary direct-current series- 
wound traction type, and need not be described in detail. 
The tractive force required to tow a barge carrying 80 tons 
on a canal of ordinary cross-section, at the rate of 2} miles 
per hour, from 250 lb. to 300 1b.; the maximum brake 
. 25 x 5280 x 300 _ 
horse-power at full speed is therefore 60 x 33,000 


2 brake horse-power. But in order to get up speed quickly 
at starting, the motor must be designed to give a tractive 
force of about 600 lb, for ashort time. Such a motor would 
weigh about 300 lb., and the weight of the motor and 
carriage would not exceed 900 lb. 

For a speed of 4 miles per hour, under the same con- 
ditions, the motor should give a tractive force of 750 lb. 
at full speed, and, say, 1200 lb. at starting; the weight 
of the motor would in this case be about 600 1b., and of 
the motor and carriage about 1400 1b. 

To the lower side of each channel rail is bolted a con- 
tinuous creosoted wood batten, which supports the elec- 
trical conductor—a fit copper or steel bar insulated from 
the wood by means of porcelain insulators. The position 
of the conductor is such that it is shielded from the 
weather and to a great extent from mechanical injury. 

The current is collected from the conductor by means 
of an insulated brush attached to the locomotive, and 












































after passing through the motor is conducted by the 
wheels to the rails, which are electrically bonded together 
so as to — a return path of low resistance. 

It will be seen that the two rails form an ‘‘ up” line 
and a “‘down” line, so that the locomotives run on the 
upper rail in one direction, and on the lower rail in the 
opposite direction ; each locomotive is provided with a 
link to which the tow rope is attached, the other end of 
the tow rope being secured to the mast of the barge 
exactly as in the case of horse haulage. When two barges 
meet that one which is being towed by the lower locomo- 
tive steers close to the towing-path, while the other barge 
steers wide, so that the tow rope of the second barge 
passes clear over the first ; thus there is no possibility of 
entanglement or crossing of the ropes, and the locomo- 
tives and barges pass mee 4 without necessitating a 
ore The importance of this point will be realised 
if it is borne in mind that on the average three minutes are 
lost every time two barges pass when drawn by horses, or 
about one-fifth of the whole time occupied in making a 
journey on a busy canal. 

The locomotive is controlled entirely from the barge, no 
driver being required. Various methods of control are 
available ; two light cords may be used, leading from the 
barge to a switch mounted on the motor carriage ; or a 
single cord may be employed, together with a switch so 
constructed that on pulling the cord the switch is closed— 
the next pull opens the switch, and so on alternately. 
Another method of control is by the use of a concentric 
or twin-wire cable for the tow rope; in this case the 
starting switch may be placed on the barge itself, in the 
charge of the barge master, or the switch may be carri 
on the locomotive and controlled by electrical means from 
the barge. It should be remembered that even when 
starting up to a speed of four miles an hour, the current 
at 500 volts would not exceed 14 or 15 amperes, so that 
elaborate switching apparatus is not necessary. 

Since the whole apparatus is entirely separate from the 
barges, and complete in itself, it is evident that any barge 
or boat whatever may be towed without requiring the 











slightest alteration. On arrival at the end of a journey 
the locomotive may be at once coupled to another barge, 

leaving the first to be unloaded, or otherwise, at leisure : 
hence the plant can be kept continuously at work at its 
maximum earning capacity, and the ratio of the expendi- 
ture to the receipts can be kept down both on this account 
and because a given number of locomotives can serve the 
needs of a much greater number of barges. 

Electrical power is supplied from one or more generating 
stations situated at suitable points on or near the canal ; 
itis important to notice that water power may be used if 
such be available, or the generating plant may with great 
advantage be erected at a colliery if the canal passes 
through a coalfield, so as to obtain coal at the lowest pos. 
sible rates. The canalitself supplies water for condens- 
ing purposes if steam power is used, but it is preferable 
to employ gas engines, by means of which, in conjunc- 
tion with the Thwaite system of gas producers, it has 
been proved to be possible to generate one indicated 
eo hour with an expenditure of less than 1 lb. of 


canals the power would be trans- 
mitted on the three-phase alternating current system at 
high pressure, transforming down to direct current at 
low pressure at convenient points on the line, as shown 
in Fig. 7; for short canals the current would be supplied 
direct to the line. 

A very important feature of the system is the fact that 
not only will power be available for hauling barges, but 
it may also be used for working cranes, factory machi- 
nery, lock-gates, &c., and for lighting warehouses and 
the canal itself if desired. A useful application of power 
is to capstans at the locks, by means of which the barges 


In the case of — 
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can be handled with rapidity and ease when entering the 
locks or leaving them. As canal traffic by electrical 
haulage can be carried on both night and day, the condi- 
tions of working are specially favourable to a low cost of 
power, the generating and distributing plant being con- 
stantly in use with no idle period. 

In order to illustrate the economic possibilities of the 
system, estimates have been prepared showing the cost of 
haulage ; (1) by horses; (2) by electric locomotives at 
the same running speed as with horses; and (3) by 
electric locomotives at a higher speed (4 miles per hour) ; 
for the pur of this comparison, the case of a level 
canal 30 nies in length has been taken, with an annual 
traffic of 100,000 tons per mile. The details of the esti- 
mates are given in an appendix to this paper, the results 
in brief are as follow : 


Time 
Cost per Occupied 
Ton. in Tran- 
Price. sit. 
d. Hours. 
Haulage with horses at 2} mile: = 
shag oes set a ... 0.077 15 
Electric haulage at 24 miles per 
hour —T ons ‘ ‘. 9 0.032 12 
Electric haulage at 4 miles per 
hour a vt AG .. 0,041 7 


It will be seen that without taking advantage of the 
higher speed ible with electric haulage, the cost is 58.4 
per cent. and the time 20 per cent. less than with horses ; 
while when the speed is increased to 4 miles per hour, 
the cost is 47 per cent. and the time 50 per cent. less than 
with horses. On some of our most important systems the 
dimensions of the canal of the ony only — So 

of barges carrying 40 tons of cargo; in this cas 
the raising in cost is increased to nearly 65 per cent. os 
2) miles, and to 60 per cent. at 4 miles per hour, the 
same traffic, &c., being taken; but in this case the cost 
of horse traction is doubled, and that of electric haulage 
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is also increased, though to a less extent. Further, in 
the latter case, no allowance has been made for the re- 
duction in the capital cost of barges (of which a smaller 
number would suffice), in the interest and depreciation 
on capital, and in the wages paid to bargemen ; nor for 
the increase in the traffic and reduction of tolls which are 
sure to follow the increase in speed, the sale of electrical 
energy, the ¢ reduction in cost of maintenance dur- 
ing prolonged frosts, &c., all of which are items of the 
first importance in this connection. 

To sum up, then, the electrical system of haulage pos- 
ses3es the following special advantages: 

The boats require np alteration whatever. 

The delays in passing incurred with horse haulage are 
obviated. 

Bridges and tunnels cause neither difficulty nor delay. 
No time is lost in waiting for a train of barges to be 
loaded. as is the case with steam. 

Power can be supplied to private consumers, &c., at a 
low rate. 


COST. 
| — 
Lz, 
SS H. 


H. 24 SRP CW CWSCiiOO 
Comparative cost & ume of Transmision, E. Electric Haulage, H.Horse Haulage 
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Capital Cost : 
Aerial railway, 30 miles at 18002. £ 
per mile... au nt ae 


Electrical plant oe 4500 
Gas engines and producers 4000 
Distributing mains 5000 
Switchboards, &c. 500 





Generating station and sub-sta- 
tions eos oes eee owe 
Lococotives, 100 at 75/. ... 


Annual Expenditure : 
Interest on 77,500/. at 5 per cent. 
Depreciation on 54,0007. at 5 per cent, 





& 75002. at 15 per cent. 
14,000. at 8 per cent. 
“ 2000/. at 4 per cent. 
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Fig. 7. EvecrricaA DisTRIBUTION SysTEM. 
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Casr II.—Cost of Electric Haulage at 24 Miles per Howr. 
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The cost is reduced by 50 or 60 per cent., and the time 
occupied in transit by 30 to 50 per cent. as compared with 
horse haulage. 

In case of frost, the standing expenses are immensely 
less than with horses. 





. APPENDIX. ’ 
Basis of Calculations.—Canal 30 miles in length, daily 
traffic 10,000 tons; 100 barges, each carrying 100 tons, 
and completing one journey per diem on 300 days per 
annum ; 80 per cent. through traffic, 20 per cent. distri- 
buted ; therefore average lead, 27 miles. 


Casz 1.—Cost of Haulage by Horses : 


Each barge is towed by one horse in 10-mile stages, one 
stage being one day’s work for a horse. 


Capital Cost : £ 


300 horses at 401... 0... 12,000 
300 sets of harness at 10/. as Ae 3,000 
300 stalls at various points on the line 
of route, at 307. oe oil ee 9,000 
Total 24,000 
Annual Expenditure: 
Interest on 24,0007. at 5 per cent. Be 1,200 
Depreciation on 12,0002. at 20 per cent. 2,400 
” 3, 0002. at 15 ” 450 
: ” ? - at 5 » 450 
Maintenance of horses at 18s. per horse 
er week... ie B55 = = 14,040 
ages of 150 drivers at 50/, perannum 7, 
26,040 
Cost per ton-mile = - 26,040 x 240 = 0.077d. 


300 x 10,000 x 27 


Time Occupied in transit = Ef + 3 = 165 hours. 


rotary converters ; T, stationary transformers. 


Coal, 2000 tons at 103. per ton... ma 
Wages of eight men at 75/. average ... 
Management ads ia fe oe 
Oil, waste, stores ... 


Cost per ton-mile = 





Time occupied in transit 


per Hour. 
Capital Cost : 


Aerial railway, 30 milesat 2400/7. £ 


r mile ... a 
Electrical plant ... sa 6000 
Gas engines and producers 5500 
prem mains ae --. 7000 
Switchboards, &c. 600 


Generating stations and sub- 
stations ... ies ic 
Locomotives, 50 at 120V. ... 


Annual Expenditure: 


Interest on 99,6002. at 5 per cent. is 
Depreciation on 72,0002. at 5 per cent. 
60002. at 15 per cent. 
19,100/. at 8 per cent. 
-_ » 25001. at 4 per cent. ... 
Coal, 2800 tons at 10s. per ton ... : 
Wages, 10 men at 75/. average... 
Management wih a ¥ 
Oil, waste, stores... 


” ” 
” ” 





300 x 10,000 x 27 


£ 
1,000 
600 
200 
200 


10,900 


10,900 x 240 _ 9 o39q. 


12 hours. 
Case II1.—Cost of Electric Haulage at Four Miles 


19,100 


_ 13,810 x 240 9 ogi, 


Cost ton-mile = —__— 
por von-mue = —300 x 10,000 x 27 
Time occupied in transit—74 hours. 








COAL AND IRON IN FRANCE. 

CoAL-MINING is gradually extending in France, the 
output in the first half of this year having been 
15,724,604 tons. Lignites, it should be observed, figured 
in this total for 244,010 tons. The corresponding out- 
put in the first half of 1897 was 14,950,179 tons; 
in the first half of 1896, 14,360,472 tons; in the first 
half of 1895, 13,702,104 tons; in the first half of 1894, 
13,623,766 tons ; in the first half of 1893, 13,039,644 tons ; 
in the first half of 1892, 13,108,212 tons ; in the first half 
of 1891, 13,140,926 tons; in the first half of 1890, 
12,876,139 tons ; and in the first half of 1889, 11,906,974 
tons. It follows that coal production has been pro- 
ceeding this year in France at the rate of 31,449,208 
tons per annum, as compared with 23,813,948 tons in 
1889, showing an increase of 7,635,260 tons. Production 
experienced a certain check in 1892-3, otherwise there has 
been a continuous p in the output year by year 
since 1889. Inthe output in the first half of this year 
the Pas-de-Calais ranked first with 6,559,743 tons, while 
the Nord came second with 2,766,439 tons. The 
output of the Loire was 1,854,632 tons; that of the 
Sadne-et-Loire, 1,051,706 tons ; that of the Gard, 952,087 
tons ; and that of the Aveyron, 533,066 tons. The pro- 
duction of refining pig in France in the first half of this 
year was 983,498 tons; and that of foundry Pig 286,062 
tons, making an aggregate of 1,269,560 tons, e corre- 
sponding output in the first half of 1897 was: Refining 
pig, 977,719 tons; foundry pig, 245,919 tons; total, 
1,223,638 tons. The production of pig accordingly in- 
creased in the first half of this year to the extent of 
45,922 tons. Iron was made in France in the first half 
of this year to the extent of 407,930 tons, as compared 
with 405,696 tons in the ynge oe | period of 1897, 
showing an increase of 2234 tons. In the total of 407,930 
tons, representing the production of iron in France to 
June 30, this year rails — for 107 tons, rolled iron of 
various kinds for 374,666 tons, and plates for 33,157 
tons. The production of finished steel in France in 
the first half of this year was 562,941 tons, as com- 
pared with 474,818 tons in the corresponding period 
of 1897, showing an increase of 88,123 tons. In the 
total of 562,941 tons representing the production of 
finished steel in France to June 30 this year, rails figured 
for 112,001 tons ; rolled steel of various kinds for 330,061 
tons; and plates for 120,879 tons. The production of 
steel ingots in France in the first half of this year 
amounted to 705,844 tons, as compared with 630,143 tons 
in the greta period of 1897, showing an increase 
of 75,701 tons. The Meurthe-et-Moselle attained the 
largest production of pig in any one department to 
June 30 this year, with an output of 767,724 tons. As 
regards iron, the Nord ranked first in the first half of 
this year with a production of 166,762 tons. The Nord 
effected the —— production of steel to June 30 this 
year, viz., 113,490 tons. The Meurthe-et-Moselle made 
the largest quantity of ingots in the first half of this year, 
viz., 260,000 tons. 





Station GARDENS.—The Midland Railway Company 
— 2007. annually in prizes for the best and most taste- 
ully kept station gardens upon its system. The prizes 
for the current year have just been adjudicated, and the 
first prize has m awarded to the stationmaster at 
Matlock Bath, which is about the most picturesque spot 
on the company’s network. The second prize is awarded 
to the stationmaster at Wickwar, while Bakewell, Belfor, 
and Five Ways are bracketed third. There can be no 
doubt that the 2007. is well spent, as a little horticulture 
on the company’s stations has a good moral effect upon 
the stationmasters and their staffs, while it also greatly 
improves the appearance of the stations, and helps to 
amuse passengers a little when they are waiting for trains. 
It further assists in establishing a kindly feeling between 
the stockholders and the company’s employés; and this 
is no small matter in these days of joint-stock enterprise, 
which has the effect of reducing the worker too much to 
the level of a mere machine. 

Fatat Burrer-Stop Coxuision.—The driver of a 
mixed train on the Great Northern of Ireland Railway 
is held responsible by Colonel Addison for a buffer-stop 
collision at Inniskeen Station on August 2 last. The 
wheels skidded and apparently there was no sand avail- 
able, and although both driver and guard applied their 
brakes the engine demolished the buffer-stops, which were 
formed of timber and not very rigid, and became em- 
bedded in a clay bank behind. About 14 passengers 
complained of cuts and bruises, and one woman, who 
made no complaint at the time, died a fortnight later 
owing to the shook. In fairness to the driver it must be 

inted out that he had had but little experience on that 

ranch of the line and with that class of engine. There 
had also been a slight shower just before the accident 
which no doubt made the rails ‘‘ greasy,” though the 
inspecting officer declines to admit this as an excuse, 
and even remarks that ‘‘a driver who cannot made due 
allowance for the state of the weather and the condition 
of the rails is useless in that capacity,” a statement which 
we cannot but characterise as far too sweeping. The 
proportion of buffer-stop collisions and over-running of 
signals to the number of stops made each day on our rail- 
ways must be exceedingly small, and, as every one knows, 
it is very easy to make an error in the matter of speed. 
The driver in question had come on duty 9} hours pre- 
viously, but had had two hours off during the day, part of 
which, however, had been taken up in trovelihin as & 





passenger from one place of duty to another, 
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LAUNCHES AND TRIAL TRIPS. 


Tue Russian transport Amur, launched at St. Peters- 
burg on the 8th ult., has a displacement of 2500 tons. 
She is fitted with 12 Belleville boilers and triple-expansion 
engines of 4700 horse-power, calculated to give a speed 
of 174 knots. She carries 10 steam launches and other 
small boats, and will be armed with a number of quick- 
firing guns. Two vessels similar in design to the battle- 
ship Osliabya, launched at St. Petersburg on the 8th ult., 
are to be built on the slips vacated by that vessel and her 
sister, the Peresviet, launched last spring from the Baltic 
works. These vessels will be of 12,674 tons displacement, 
with a length of 434 ft., and a beam of 714 ft. The one 
at the Baltic works has already been begun. Orders 
have been given to the Nevski building yard for 23 
torpedo-boats of the Sokol type. Five of these are for 
Port Arthur and Vladivostok. 





The steel screw steamer Everest left the port of the 
Hartlepools for her trial trip on the 12th ult. The 
Everest has been built by Messrs. Wm. Gray and Co., 
Limited, for Messrs. Murrell and Yeoman, of West 
Hartlepool. Her dimensions are: Length over all, 
300 ft. ; breadth, 42 ft.; and depth, 21 ft. 9in. Triple- 
expansion engines have been supplied from the Central 
Marine Engine Works of the shipbuilders, having cylin- 
ders 214 in., 35in., and 58 in. in diameter, with 39-in. piston 
stroke, steam being generated in two large steel boilers 
working at a pressure of 160 lb. per square inch. An 
average speed of 10} knots was made on the run round 
to Jarrow coal spouts. 





The trial wy of the s.s. Quernmore, took place in Bel- 
fast Lough on November 12, and proved perfectly success- 
ful. The Quernmore has been built and engined by the 
firm of Messrs. Workman, Clark, and Co., Limited, Bel- 
fast, and has been specially designed to suit the require- 
ments of the owners, Messrs. William Johnston and Co., 
Limited, Liverpool, in their large cattle and cargo trade 
with the principal American ports. The leading dimen- 
sions of the vessel are: ngth, 480 ft.; breadth, 
52.3 ft. ; depth moulded, 38 ft., with a gross tonnage of 
over 7300. The engines are a powerful set of triple-ex- 
pansion type, capable of developing 4500 indicated horse- 
power, and have cylinders of 294 in., 50 in., and 82 in. 
in diameter. with a stroke of 60 in. Steam is supplied at 
a working pressure of 200 Ib. from four large steel boilers. 





Messrs. R. Craggs and Sons launched from their Tees 
Dockyard, Middlesbro, on Monday the 14th ult., a steel 
screw ateamer built to the order of the Clapham Steam- 
ship Company, Newcastle-onTyne. Her dimensions are 
330 ft. between perpendiculars, 47 ft. extreme breadth, 
26 ft. 6 in. euliel depth. The North-Eastern Marine 
Engineering Company, Limited, Wallsend, are supplying 
engines having cylinders 24 in., 40 in., and 60 in. in dia- 
meter by 42 in. stroke, steam being supplied by two 
extra large single-ended steel boilers working at a pres- 
sure of 160 lb. per square inch. The vessel was named 
Broadgarth. 





On Monday, the 14th ult., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a steel screw steamer measuring 356 ft. between 
gem wpe by 45 ft. 2 in. broad by 29 ft. 4 in. deep. 

he main engines are by the North-Eastern Marine Engi- 
neering Company, imited, Sunderland, and have 
cylinders 25 in., 414 in., and 69 in. in diameter by 45 in. 
stroke, steam heing supply by two large boilers working 
at a pressure of 175 1b. per square inch. The vessel has 
been built to the order of the Adam Steamship Company, 
Limited, of Aberdeen, and upon leaving the ways was 
named the Abergeldie. 


The first of the six torpedo-boat destroyers which 
Messrs. Yarrow and Co., Limited, are building for the 
Japanese Navy, was launched on the 15th ult. from the 
firm’s yard at Poplar. The vessel is named the Ikadsuchi, 
the translation of which into English is “thunder.” This 
vessel corresponds to the 30-knot destroyers. 





The steel screw steamer Orojio, built by Sir Raylton 
Dixon and Co., Limited, Middlesbrough, for the Plate 
Steamship Co., of London, to the order of Messrs. 
Gellatly, Hankey, and Co., London, was taken out to sea 
for her official trials on the 15th ult. The vessel has a 
deadweight capacity of about 4650 tons on a light draught 
of water. Triple-expansion engines have been fitted b 
Messrs. Thos. Richardson and Sons, Limited, Hartlepool, 
having cylinders 23 in., 36 in., 59in. in diameter by 42 in. 
stroke, and supplied with steam by two large single- 
ended boilers working at 180 lb. pressure, and fitted with 
Howden’s system of forced draught. 

Messrs. Short Brothers launched from their works at 
Pallion on Tuesday, November 15, a vessel named the 
Athena, which they have built to the order of Messrs. W. 
Lowden and Co., of Liverpool. The vessel is of the fol- 
lowing dimensions, viz.: Length, 352 ft. ; breadth, 45 ft.; 
depth moulded, 27 ft. 9 in. ; the carrying capacity bei 
5800 tons deadweight. The vessel will be supplied wit 
triple-expansion engines by Messrs. George Clark, 
Limited, of Sunderland, having cylinders 244 in., 40 in., 
and 66 in. in diameter, with a stroke of 45 in., steam being 
supplied by two large steel boilers working at 180 Ib. 
pressure, fitted with Howden’s forced draught. 





On Tuesday, the 15th ult., there was launched from 
the yard of the Tyne Iron Shipbuilding Company, 
Limited, of Willington Quay-on-Tyne, a steel screw 
steamer built to the order of Messrs. Stephens and Maw- 


sions, viz.: Length, 335 ft.; breadth, 48 ft.; depth, 
27 ft. 3in. moulded. The engines, which are to be sup- 
plied by the Wallsend Slipway and Engineering Com- 
pany, Limited, are of the triple-expansion type, having 
cylinders 24 in., 39 in, and 66 in. in diameter by 45 in. 
stroke, and are designed for a working pressure of 180 lb. 
per square inch. On leaving the ways the vessel was 
named the Sirdar. 


Messrs. Jos. T. Eltringham and Co. at South Shields, 
launched on the 16th ult., a powerful twin-screw tug 
built to the order of Messrs. Thos. Wilson, Sons, and 
Co., of the well-known Wilson Line. The vessel is 
127 ft. long over all, and has two sets of triple-expansion 
engines by Mr. Geo. T. Grey, of the Holborn Engineer- 
ing Works, and supplied with steam by two large steel 
boilers working at a pressure of 200 lb. per square inch, 
also built by Messrs. Jos. T. Eltringham and Co. The 
vessel is intended also to act as a first-class tender on 
Messrs. Wilson’s passenger-carrying liners, and bas large 
saloon and lavatory accommodation on the main deck for- 





tricity. The vessel was named the Salvo. 


The trial trip of the steam trawler Don took place on 
the 16th ult., and proved satisfactory, a speed of about 
10 knots being attained. The vessel was recently launched 
for Hull owners by the Irvine Shipbuilding and Engi- 
neering Company, Limited, Irvine, equipped with all the 
latest appliances for the North Sea fishing. Her dimen- 
sions are: 112 ft. over all by 21 ft. by 12 ft. 3in. moulded ; 
and the engines, which were supplied by Messrs. Muir 
and Houston, Limited, Glasgow, are triple-expansion, 
having cylinders 10 in., 16 in., and 27 in. in diameter by 
20 in. stroke. 





The spar deck steel screw steamer Mayfiower, built by 
Messrs. Craig, Taylor and Co., Stockton-on-Tees, pro- 
ceeded to sea on her trial trip in the Tees Bay on the 
17th ult. The dimensions of the vessel are: 372 ft. by 
48 ft. by 30 ft. 11 in. depth moulded, and she will carry 
a deadweight of over 7000 tons on a draught of 24 ft. 3 in. 
Her engines are by Messrs. William Allan and Co., 
Limited, Scotia Engine Works, Sunderland, the cy- 
linders being 23} in., 384 in., and 68 in. in diameter by 
48 in. stroke, three boilers, 13 ft. 6 in. by 10 ft. 6 in., 
working at 200 lb. pressure. During the whole of the 
trial the engines worked in splendid order, and a speed 
of over 114 knots was maintained, which was considered 
satisfactory. The vessel has been built to the order of 
Messrs. R. Stewart and Co., Liverpool. 


The Japanese 30-knot torpedo-boat destroyer Mura- 
kumo—the English seaneing of the name being ‘‘ Darken- 
ing Clouds ”—was successfully launched on the 18th ult. 
from the yard of Messrs. John I. Thornyeroft and Co., 
of Chiswick. This is the first of six vessels now being 
built by Messrs. Thornycroft and Co. for the Japanese 
Government, and, with the exception of the armament, 
is similar to the numerous vessels launched from this yard 
which are now in commission in the British and foreign 
navies. 





The Andromeda, cruiser, Captain R. F. H. Henderson, 
C.B., of the Dockyard Reserve, commanding, returned 
to Portsmouth on the 18th ult. at the conclusion of her 
first coal-consumption trial. ‘The vessel, which is of 
11,000 tons displacement and 16,500 indicated horse- 
power, was built at Pembroke, engined by Messrs. Haw- 
thorn Leslie and Co., and sent to Portsmouth to be com- 
pleted for sea. She left Portsmouth on Wednesday 
morning, the 16th ult., and, after swinging for the adjust- 
ment of compasses, had a preliminary trial, so that the 
actual run at one-fifth of her trial for 30 hours did not 
commence until one o’clock in the day. She ran through 
several fog banks, but at ten o’clock on Wednesday night, 
when she was steaming at 13 knots, she ran into a thick 
fog, while two vessels approached her so closely as to 
indicate the danger of continuing the trial, which was 
suspended for six hours. The draught of water was 
24 ft. 2 in. forward, and 26 ft. 6 in. aft, and the steam in 
boilers 197 lb., with a vacuum of 25.2 in. starboard and 
26 in. port. With 3388 indicated horse-power the engines 

ve 70.15 revolutions starboard and 68.38 port, which pro- 
» ta a mean speed of 12.9 knots. The coal consumption 
worked out at 1.98 Ib. per unit of power per hour. 


The mail steamer Medjerda, which has been built for 
the Compagnie de a nage Mixte, of Marseilles, by 
Messrs. Wigham Richardson and Co., at their Neptune 
Works, Newcastle-on-Tyne, went for a highly successful 
series of trial trips off the coast on the 18thand 19thult. She 
is destined to maintain the mail service between Marseilles, 
Tunis, and Algiers. The vessel is built of steel to take 
the highest classification under the Bureau Veritas, and 
has been granted the mark for insubmersibility. She is 
2874 ft. in length by 36 ft. 2 in. beam by 25 ft. 10 in. in 
depth, and is rigged asa schooner. She has accommoda- 
tion for 42 first-class pee amidships, comprising 
saloon, smoking-room in deckhouses, ladies’ room, and 12 
state-rooms. There is also accommodation for 40 second- 
class passengers aft, 40 third-class forward, and about 200 
deck passengers. The steamer is also lighted throughout 
by electricity, heated by steam, and has an installation of 
electric bells and telephones. ‘The propelling machinery 
bas also been constructed by Messrs. Wigham Richardson 
and Co., and consists of a four-crank triple-expansion 
engine, on the Yarrow, Schlick, and Tweedy system. On 
the Friday the six hours’ speed trial was carried out, and 
a speed of 16} knots was easily maintained. The con- 
sumption trials were run on the following day. 








son, of Neweastle-on-Tyne, and of the following dimen- 


On Saturday, November 19, the steamer Anglu-Chilian 


ward, the whole vessel being lighted throughout by elec- | 


left the shipbuilding yard of Meesrs, Short Brothers for 
trial trip, which proved in every way very satisfactory, 
After adjusting compasses a series of runs was made over 
the measured mile, and a mean speed of 12 knots was 
attained. The vessel has been constructed of steel for 
the Nitrate Producers’ Steamship Company, Limited, of 
which company Messrs. Lawther, Latta, and Co., of 
London, are the managers. Her dimensionsare : Length, 
369 ft.; breadth, 46 ft.; and moulded depth, 29 ft. Her 
engines are by Messrs. rge Clark, Limited, of Sun. 
derland, having cylinders 25 in., 41 in., and 68 in. in dia- 
meter by 48 in. stroke, and steam is supplied by boilers 
working at 180 lb. pressure, and fitted with Howden’s 
forced draught. 





The Fashoda, the latest addition to Messrs. Maclay 
and MclIntyre’s large fleet of steamers, made a successful 
trial trip on the Clyde on Saturday last, the 19th ult., 
within three weeks of her launch. Having a full cargo 
on board, and being all ready for sea, the vessel imme- 
diately after the trial proceeded on her voyage to the 
River Plate. The Feshoda is a screw steamer of 4600 
tons deadweight, built by Messrs. John Reid and Co., 
Limited, Glasgow, and engined by Messrs. Alexander 
Stephen and Sons, Linthouse. This is the fiftieth vessel 
owned by the firm. 





The screw steamer Sigrid, built for Messrs. Helmsing 
and Grimm, of —_ and Libau, by the Blyth Shipbuild- 
ing Company, of Blyth, was taken to sea for her trial 
trip on the 19th ult., previous to loading. The dimen- 
sions of the vessel are: Length, 297 ft.; breadth, 43 ft.; 
and depth, 21 ft. 3 in., with triple-expansion engines 
having cylinders 22 in., 36 in., and 59 in. in diameter 
by 39 in. stroke by Messrs. Blair and Co., Limited, of 
Stockton-on-Tees. Satisfactory results were got. 


The s.s. Salfordia, built by Messrs. Joseph L. Thomp- 
son and Sons, Limited, of Sunderland, to the order of 
Messrs. Sivewright, Bacon, and Co., of West Hartlepool 
and Manchester, for the Manchester and Salford Steam- 
ship Company, Limited, was tried on the 19th ult. Her 
principal dimensions are: Length over all, 370 ft.; beam 
extreme, 51 ft.; depth moulded, 27 ft. 4 ft.; gross ton- 
nage, 3666 tons. The vessel is designed to have an ex- 
ceptionally —_ deadweight and cubic carrying capacity. 
The whole of the vessel’s bottom is built on the cellular 
principle, and arranged for the carrying of water ballast, 
which will also be carried in the after peak. The shaft 
tunnel has also been specially constructed for carrying 
water ballast. She is divided transversely by six water- 
—_ bulkheads, and has iron —— bulkheads, 
which are also fitted in the bridge. The — and 4 
are arranged for carrying cattle. The whole of the 
accommodation for saloon, captain, officers, engineers, 
messrooms, &c., is in houses on the top of the bridge. 
There are five large cargo hatchways. The propelling 
machinery has been constructed by Messrs. — 
Clark, Limited, of Sunderland, the diameters of the 
cylinders being 244 in., 40 in., and 67 in. by 45 in. stroke, 
supplied with steam by three large multitubular boilers 
working at 180 1b. pressure. A speed of 12 knots was 
obtained over the measured mile. 


The new American first-class battleship Wisconsin 
was launched at San Francisco on Saturday, the 26th ult. 
She will carry four 13-in. guns and fourteen 6-in. quick- 
firing guns. She has a displacement of 12,325 tons, and a 
speed of 164 knots. Her coal capacity is 1500 tons. She 
is of the same type as the Illinois, described on page 457 
ante, 

The Argonaut, cruiser, arrived at Plymouth on Satur- 
day night, the 26th ult., on completing the first of her 
30 hours’ steam trials, for which she left Chatham on 
Friday. The results were as follow: Draught of water, 
24 ft. 3 in. forward, 26 ft. 3 in. aft; speed of ship, 12.5 
knots ; steam pressure in boile Ib. per square inch; 
vacuum in condensers, 24.8 starboard, 25.4 port ; revolu- 
tions per minute, 74.4 starboard, 74.8 port ; mean indi- 
cated horse-power, 1912 starboard, 1844 port—total, 3756 ; 
consumption of coal, 239,980 lb., or 2.13 lb. per indicated 
horse-power per hour. 

The gunboat Bramble was launched _on Saturday, the 
26th ult., from the yard of Messrs. W. H. Potter and 
Sons at Liverpool. “ She is one of four vessels of the 
Thistle class, two of which are being built by Messrs. 
Potter, and two on the Clyde, the first of which was de- 
scribed fully on page 563 ante. The Bramble’s length be- 
tween perpendiculars is 180 ft., and over all 187 ft. 61n., 
with 33 iy tay At loaded draught of 8 ft. she will have 
a displacement of 710 tons. She is armed with two 4-1n. 
uick-firing guns, one on the forecastle and the other on 
the main deck aft ; two 12-pounder quick-firing guns, one 
on each bow, under the forecastle, and a simular gun on 
each side amidships. She is also fitted with Nae to" 
Maxims, three on each side of the vessel on the main dec 
and two in each of the two military fighting tops. —— 
modation is provided for officers and crew of 70. She a 
two sets of triple-expansion engines with an indicate 
horse-power of 1300. 








Wuirenaven.—Mr. W. A. Ducat, Local Government 
Board inspector, has held an inquiry at ern 
with reference to an application by the Town Counci! for 
wer to borrow 12,000/. for electric lighting es 
he Mayor stated that additional electric lightin plant 
was absolutely necessary to meet the demand. he ap 





plication was unopp-sed. 
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ELECTRICAL APPARATUS. 


24,417. J. H. Barker, Cambridge. Electrical and 
other Recording Instruments, [4 Figs.] October 21, 
1897._This invention relates to recording instruments in which 
the paper strip is moved by clockwork. A comparatively small 
part only of the scale provided is usually used, and in instru- 
ments where the strip is supported on one drum it requires to be 
changed at every revolution. This invention enables the instru- 
ment to make the record on any chosen part of the width of the 
strip, then causing the recording point to be moved so that the 
second record is produced on another part of the strip, and so on, 
until in this way the whole width of the paper strip is used, and 
if six such movements be made, the strip which previously re- 

uired to be changed once a day will now last for seven days. 
the figures illustrate a hot wire voltmeter with the improved 
recording apparatus applied to it. The pointer of the instrument 
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is divided into two parts: one C rigidly connected to the axle of 
the instrument, and carrying a quadrant supporting a series of 
pins, each one longer than the preceding one ; the other E pivoted 
on the same axis as the first, and so held by gravity or by a spring 
that it will remain in contact with one or other of the pins on the 
quadrant, and so be moved by the rigid part, producing a record 
on the drum strip. On the completion of one revolution of the 
drum the free part of the pointer is moved so as to clear the first 
pin, and be drawn against the second pin on the quadrant, thus 
changing the position of the recording point on the drum. This 
movement of the free part of the pointer is accomplished auto- 
matically from the drum or the clockwork of the drum. On the 
completion of each further revolution of the drum the free part 
of the pointer is moved to the next pin, each time moving the 
are the recording point on the paper. (Accepted October 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


29,074, E. Brillie, Paris. Explosion Motors. [3 Figs.] 
December 8, 1897.—This invention relates especially to explosion 
motors which have cylinders each working on the four-cycle 
system, connected together so as to obtain a working stroke 
for each revolution. The improvements consist in the general 





























stresses. The stress from the piston 5 is directly transmitted 
to the crank 14 of the shaft. The stress from the piston 3 
transmitted to the cranks 13 and 15 by connecting-rods 9 and 10 
is divided into two components, the relation of which is inversely 
proportional to the length of the lever arms of the c' ead 11, 
their value being such that they equipoise the stress exerted by 
the connecting-rod 7 upon the crank 14. Under these conditions 
the reactions upon the shaft bearings counteract each other, and 
the strain upon the frame is small, as also is that upon the cy- 
linder joints, which have not to bear any more than the stresses 
resulting from the obliquity of the connecting-rods ; all the stresses 
resulting from the explosion are concentrated upon the heads of 
the connecting-rods, which are so arranged as to turn in an oil 
bath, as indicated in the drawing. (Accepted October 26, 1898.) 


18,343. R. O. Allsop, London. Gas and Petroleum 
Engines. [12 Figs.) August 26, 1898.—This invention is for 
improvements in (1) Preventing leaking of gases past the plunger 
of an adjustable explosion chamber ; (2) an arrangement of ter- 
minals for electric ignition, and a means of protecting them when 
used only in the starting device ; and, (3) a formation of adjust- 
able combustion chamber ~— by which an ordinary ignition 
tube without timing valve may be used with varying compression. 
Patents 26,638 of 1896 and 138,092 of 1897 are referred to. The 
first-named improvement is here shown applied to an engine of 
the Crossley type. A portion only of the engine is shown, such 
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portion comprising the cylin tor piston, a part of the 
connecting-rod, the comb r, and an auxiliary com- 
bustion chamber and its adjustable plunger with the improvement 
adapted to it. In order to preserve a pact bust 
space without unnecessary port surfaces, a tapering plug or nose 
N is provided, which being carefully fitted and ground into the 
tapered opening L, makes the joint absolutely gastight, and fills | 
up the opening completely. Therefore an engine may be started 

with low compression, and when running at high compression the 
highly compressed gases and the gases of explosion cannot leak 
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sure acting on part of its length only. When the torpedo is 
entirely outside of the ship’s side, but still within the shield, the 
swinging doors ¢ constituting the back wall of the shield, and 
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against which the torpedo rests, are automatically opened, thus 
releasing the torpedo at the moment when the water pressure 
is upon the whole thereof. (Accepted October 26, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


25,804. C. H. Clifton, G ow. Radial Drilling 
and Tapping Machines. (3 Figs.) November 6, 1897.— 
This invention provides a construction of mechanism for giving 
as a change speed a slower motion to the spindie when ba ge Sed 
drilling a holes than is used ordinarily for drilling. e 
object of the device is to give greater strength and stiffness to 
the radial arm and a larger traverse to the saddle than has hitherto 
been obtainable. A short intermediate shaft A is carried by the 
saddle B and traversed with it, and is placed outside the radial 
arm C of the drilling machine. This shaft has two spurwheels 
D, E at one end, which are free to revolve independently on it, 





past the plunger should the piston rings in such plunger not be 
gastight. (Accepted October 26, 1898.) 


18,943. R. Soderquist, Helsingborg, Sweden. Pro- 
duction and Storing of Acetylene. [4 Figs.) September 
5, 1898.—This is an apparatus in which the generation of acety- 
lene is automatically controlled, the gas being stored at normal 
pressure. When it is desired to produce gas the receptacle H and 
the vessel F being removed, the vessel E is taken out and charged 
with calcium carbide. It is then again suspended to the roof of 
the gasholder, and the receptacle H and vessel F are replaced. 
From the tank K water is gradually let into the receptacle H 
through a suitable duct and cocks. When the water rises to the 
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perforated part G of the vessel F it flowsinto the vessel and thence 
into E and comes in contact with the carbide. Acetylene gas is 
then evolved, and it ascends the Pago T into the upper part of 
the gasholder, which rises, thereby lifting the carbide vessel E 
and raising the carbide from the water, causing the evolution of 
the gas to cease. As the gas issues by the outlet O the gasholder 
descends along with the vessel E, bringing the carbide again in 
contact with the water so that a fresh quantity of gas is evolved. 
This action continues until the carbide has been changed into 
lime, whereupon another vessel E charged with carbide can be 
introduced as described. (Accepted October 26, 1898.) 


GUNS AND EXPLOSIVES. 


26,055. J. Whitehead, Fiume, Austria-Hungary. 
Improvements in Torpedo-Launching Apparatus. 
(6 Figs.] November 9, 1897.—The object nvention is to 


Cc 

of this i 
launch a ‘torpedo in such a manner that it is not damaged or 
deflected by the water pressure when emerging from the ship’s 
side. The apparatus consists of an impulse tube for ejecting the 
torpedo, to which is attached a shield or scoop of (J-shaped sec- 
tion, having its o side toward the direction of water pressure, 
and furnished at the opposite or curved side with doors extending 
its whole length, locked a by a bar carried by one of the 
doors, and guided in eyes fixed upon it at intervals. The bar is 
actuated by a piston in a compressed air cylinder, which is put 
into operation by a lug on the tail of the torpedo. The shield and 
to’ o-ejecting tube are fixed together, and are contained ina 
casing provided with a means of emptying it of water, and com- 
municating with the water outside the vessel by means of a 
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arrangement of the pistons, 


j i banc 
by the inertia so as to prevent disturbances 


_ of the parts when the engine is in motion. 

tre eularities of motion of the parts are prevented by making 
in one crane ereater_ than the radius 7. Let the pressure 
e of the two cylinders, for instance No. 1, he considered. 


Pistons 4 and 5 of equal diameter are subjected to equal 





| casing by mechanical means. 


sliding sluice, through which the shield is protruded before launch- 
ing, the shield and ejecting tube being run forward within the 
The torpedo is placed in the 
ejecting tube by being introduced through doors in the casing 
into the shield, and then pushed backwards until the lug on its 
tail engages with the trigger of the shield door opening appa- 
ratus. When launching a torpedo, the sluice at the ship’s side 
normally closing the water end of the casing is open The 
impulse tube a, together with the shield b, is pushed outwards in 
the casing until the shield projects from the ship's side a dis- 
tance approximately equal to the length of the torpedo. The 
to o is then launched by expelling it from the impulse tube, 











but the shaft is ye to be oo, to either spurwhee D, E 
by means of a clutch which is keyed to and slides on this shaft A, 
and can be operated by the movement of a lever to throw either 
spurwheel D, E into driving gear. These two spurwheels D, E 
gear into other two wheels also carried by the saddle B, and 
which are driven by the outside main motion shaft along which 
they are free to slide when traversed by the saddle B. The two 
pairs of wheels are geared to give different speeds, one pair being 
arranged for a drilling speed, and the other pair g to givea 
slower speed. At the other end of the intermediate shaft the 
reversing wheels are placed, consisting of three mitre or bevel 
wheels. (Accepted October 26, 1898.) 


28,672, W. E. Kimber, Steventon. Machine for the 
Manufacture of Rock Drills. (6 Figs.] December 4, 1897. 
—This machine is for shaping, sizing, cutting, and sh ning 
rock drills. The tools for shaping and sizing the drills are 
inserted between the lower end of the slide G and the upper 


























surface of the baseplate of the frame, the =e tool I being 
secured to such slide G and the lower tool to the baseplate of the 
frame. When the tools are fixed in ition, a sufficient e 





and as it moves along the shield it is supported by the closed 
ba:k thereof, and thus protected against strain from water pres- 


will be left between them for the insertion of a bar of steel of the 
requisite thickness to form the drill, the opposed surfaces of tha 




































732 


ENGINEERING. 


[Dec. 2, 1898, 








tools having the necessary configuration to impart to the bar the 
required form. When the bar of steel is inserted between the 
tools and the machine is started, the upper tool as it reciprocates 
will squeeze or flatten it out. A subsequent similar operation 
shapes or sharpens the drill. As the top cutter only descends 
4 in. at each stroke it is necessary that the bottom cutter should 
be capable of rising and falling. To this end it is mounted in a 
holder or arm pivoted to the frame. The under surface of its 
forward end rests upon the upper surface of a wedge M, which 
can be moved in either direction so as to cause it to travel along 
the bed. The movement is imparted to the wedge by means of a 
pivoted lever. (Accepted October 26, 1898.) 


29,483. F. Zeinwoldt, Sandsjo, Sweden. Band 
Saws. [1 Fig.) December 13, 1897.—The object of this inven- 
tion is to abolish the great weight of top, and consequent vibra- 
tional difficulties experienced in band saws as at present con- 


(a) 





structed, and also to render unnecessary the spring or rubber buffer 
now used. For this purpose the inventor uses a wooden frame to 
connect the upper and lower portions of the tool. This frame is 
made in bow form, and is composed of a number of planks united 
together. (Accepted October 26, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


29.153. J. H. Tangye, Soho, Stafford, and W 
Johnson, Jun., West Bromwich, Stafford. Improve- 
ment in Steam Generators. [2 Figs.) December 9, 1897. 
—This invention relates to the coil type of generator sometimes 
used for launches, motor cars, and other purposes, for which a 
boiler of minimum weight is necessary. The essential point of 
novelty claimed is the employment, at the part of the coil where 
the water enters, of a tube of very small bore, but of a compara- 
tively large diameter. In the illustration herewith a, a are the 





vaporisers, of which twoare employed ; and b is the pipe by which 
water under pressure is delivered at one end into the vaporisers, 
which are highly heated by the flames of two lamps c, c situated 
immediately under them and the steam generated passes out at 
the other end of the vaporisers into the lower end of a vertical 
conical coild. At the lowest point in the said coil d is a tap or 
stop-cock by which water not evaporated in passing through the 
vaporiser a, @ or condensing in the coil d may be drawn off. 
(Accepted October 26, 1898.) 


23,242. J. G. Schmidt, Erkner, Germany. Water- 
Tube Boiler. [5 Figs ] October 9, 1¢97.—This boiler is provided 
with — circulation consisting of two series of tubes inde- 
pendent of one another, of which the one E serves for the 

roduction of steam proper, while the other M is reversible in its 
Junctions, and may either serve as a superheater or as a water 

eater. The tube system contains two groups, one of single 
tubes placed vertically, and the other of single tubes pl: 
horizontally. Different methods of working the boiler may be 
obtained by varying the tube connections as may be required for 








the special purpose in view. If the boiler is iatended for motor 
purposes to work at a very high pressure and with multiple 
expansion the steam liberated at J is mixed with atmospheric air, 
being caused to pass through an injector specially designed for 
this purpose upon its course from J to the first tube head of the 
group M.- The said injector is pg with compressed air from 
a compressing apparatusof any kind, and the steam must draw 
n this air and carry it with it and then consecutively as a 


circulation tube Q in serpentine fashion, and must in this manner 
become through the action of the fire superheated to dryness and 
finally escape at N in order to serve for the driving of the motor. 
(Accepted October 12, 1898.) 


23,564. C. P. Horton, Birmingham. Water-Tube 
Boilers, (5 Figs.) October 13, 1897.—This boiler is arranged 
to prevent sediment or mud forming incrustation in the lower 
parts of pendent tubes which have lesser tubes within to create 
circulation of the water in a manner similar to that adopted in 
the well-known Field tube. As shown, a cylindrical or other 
shaped boiler A is placed on brick supports which form a cham- 








air apparatus of the Westinghouse type. A double-sea: : 
a is fixed directly to the boiler. This valve may in iony coanee 
arranged in one and the same casing with the ordinary valve } 
which serves for the ordinary working of the engines. ‘The 
spindle of the valve a carries at its end a piston c which is capable 
of moving in an airtight manner in a cylinder d. So long ag 
there is the same pressure on both sides of the piston, the valve q 
will remain in its open position, and the steam will be free to pass 
through to work the steam engine without hindrance. But on 
allowing compressed air to enter the cylinder d through the pipe 
e, then, as the air on the other side of the piston is able to esca; 
through the aperture f to the atmosphere, the valve a will : 
at once closed and the flow of steam from the boiler will be 
stopped. The air pipe system is connected to valves situated at 
various points, from which it may be desired to shut off steam 
and it is also led along near the steam piping, so that in the event 
of accidental rupture the steam may be at once shut off. (4c. 
cepted October 19, 1898.) 2 


26,848. A. Coulthurst, Halifax. Steam 
Furnaces for the Consumption of Smoke. omen 
November 17, 1897.—This apparatus secures the automatic ad- 
mission of air to the space above the fuel in a furnace, in gradually 
decreasing quantity for a definite period after each application of 
fuel. When the furnace door a is opened it rocks a crank, and by 
means of acrankpin in a slot it opens the valve gl and through a 
connecting bar or horizontal rod it also opens the valve /1, thus 
giving free admission of air toa tube and through holes to the 
furnace. At the same time that the valves g! and h! are being 
opened, the piston in the air vessel k is, by means of levers and 


| 





ber C beneath it for receiving the products of combustion from 
the firegrate D. The lower ends of the pendent tubes E are not | 
closed as in the Field tube, but are connected to the upper side 
of the sediment chests Gl. After the water has circulated down | 
the inner tubes F it passes into the sediment chests and there 
deposits any mud or sediment, the water circulating upwards from 
the sediment chests along the annular spaces between the inside 
tubes F and the outside tubes E. (Accepted October 19, 1898.) 


25,164. H. Workman, Dullatur, Dumbarton 
Water-Tube Steam Boilers. [6 Fis.) October 30, 1897. 
—In this boiler the water becomes heated on its descent through 
the tube system, attaining its maximum temperature in the 
vicinity of the fire at which point it receives a sufficient uptake 
to draw it through the upper portion of the tube system. The 
improved boiler comprising an upper portion of horizontal or 
slightly inclined water tubes A, is arranged in vertical sections, 
each section comprising a double row of tubes. There may be 
only one or more than two vertical rows of tubes in each section. 
The tubes A are fixed at their ends in junction boxes B, made 
with compartments arranged so that in each section groups of 
four tubes A communicate through the junction boxes with each 
lower or upper set of four alternately at opposite ends so that a 
continuous serpentine passage is formed and the water flows 
through successive lower groups of tubes alternately in opposite 
directions between the junction boxes B. The top group of four 
tubes A in each section is at one end fixed in a box which com- 
municates with the lower part of the water and steam drum E. 



































The aah of four water-descending tubes A in each section 
is connec’ at one end by a long junction box with two small 
tubes G, and one larger tube H, which tubes G, H are connected 
through a similar box with a group of tubes K, which in their 
turn communicate through a box with another group of tubes M, 
which latter are connected by a return tube for each section to 
the water and steam drum E. The fire gases from the furnace 
or furnaces P, beneath each stack of tubes, are prevented from 
ascending directly amongst the tubes by a lining of fireclay 
placed on and between the group of tubes G, and the fire gases 
pass by a lateral flue into a combustion space between the tubes 
G and K. The tubes G, H, K, and M act as water-ascending 
tubes, and the greater heat from the furnace acting on these 
ascending tubes causes a vigorous flow of the water (mixed with 
steam) through them and the return tubes Nin a general upward 
direction to the drum E. The fire gases ascending amongst the 
tubes have their heat more and more absorbed as they rise, and 
the water becomes more and more heated as it descends through 
the descending tubes A. (Accepted October 19, 1898.) 


27,863. W. Lloyd Wise, London. (The Actiengesell- 
schaft Weser, Bremen, Germany.) Apparatus for Operat- 
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pass 
mixture of steam and air through all the tubes of the group M, 
which are connected by means of the connecting-pieces P and the 
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rod a, raised to the top of the air vessel, the enclosed air escaping 
through the valve m. When the furnace door is closed again the 
= slides idly —s its slot without closing the valves g! and h!, 
out the weight of the piston, p‘ston-rod, and levers is just suffi- 
cient to overcome the vacuum in the air vessel k, and by drawing 
air slowly in through the small opening in the valve m the valves 
g' and hl are gradually closed, thereby preventing ingress of 
air to the furnace through the openings and holes until the 
furnace door is again opencd. As the valves g and / are closing, 
the link moves back to its normal position ready to engage the 
to, 18ke.) on the furace door being re-opened. (Accepted October 
, R 


VEHICLES, 


27,868. J. L. Didier, St. Cloud, France. Change- 
Speed Gear for Motor Vehieles. [4 Figs.] November 26, 
1897.—This change-speed gear comprises a train of reducing gear 
adapted to be brought instantly into connection with the motor 
when increased power at the expense of speed is required. In 
applying the speed-reducing gear the pinion A is moved along 
the shaft Al so that it may no longer be in direct gear with the 
wheel B, but is brought into gear with the same through the 
medium of a train of wheels. This train comprises a wheel C 
gearing with a second wheel C!, and free to revolve upon an 











tee 


axle C2, The wheel Cl has a pinion 03 attached, and is free to 
revolve upon an axle 04, The axles C2, C4 are carried by 4 frame 
which is bolted to a web of a motor crank-chamber, their proper 
relative itions being a'so insured by a link D®. The pd 
part of the frame is bolted to a plate secured to some part of the 
vehicle, When fixed in tion the B geome A of the — 
driving shaft Al gears with the toothed wheel C of the he 
reducing train which in turn gears with the wheel Cl, and : 
pinion 0% being attached to the latter transmits motion at 

reduced velocity to the large wheel B with which it gear® 


(Accepted October 19, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in Ss 
tes of America from 1847 to the present time, ° 


at the offices of ENGINEERING, 35 and 36, Bedford- 


United >be 
Valves in Steam Conduits. [3 Figs.) November 26, | reports of trials of patent law cases in the United States, méy 
1897.—This valve gear is for shutting off steam at the boiler from | consulted, gratis, 
various points. e actuating force is supplied by compressed ' street, Strand, 
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PHILA DILYEHoIA, PENNSYLVANIA, U.S. 


AMERIGAN LABOUR-SAVING MACHINE TOOLS. 
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PATENT CAR WHEEL BORING MILL. 


In this novel machine we have designed to save the time heretofore lost in setting, centring, and removing the wheel from 
the Mill, by making these operations practically automatic, and we have thereby succeeded in not only increasing the capacity of 
the machine, but in reducing the labour and responsibility of the attendant, and removing altogether the liability to error on his 
et in truly centring the wheel. These results are secured by means of a self-closing universal chuck on the table, so arranged 

at the act of starting the machine causes the chuck to close upon the work and hold it.securely in the true position for 
Oring. The stopping of the table automatically opens the jaws and releases the work. : 
‘ The time heretofore lost in the gradual stopping of the rotation of the table is also saved, as in this apparatus the table 
ay be stopped instantly, without shock, by the simple movement of a hand ‘lever. 
whi "pe unusually stiff boring bar, with double cutters having four cutting edges, insures quick and accurate boring of wheels 
four are hard in the hub, a common source of trouble in less powerful machines. The value of the double cutter, with its 
it d cutting faces, has been demonstrated by years of use, and the simplicity of the locking device on this Mill, permitting, as 
0€s, change of cutters without loss of time, will commend itself to every practical mechanic. 
of th A Special crane, designed for and attached to this Mill, is a convenient auxiliary, and contributes to the increased .speed 
the € machine and decreased labour of the attendant. The mechanism of ‘the crane is such that when the wheel is raised to 
oaHtiocc” height for swinging on the table, the hoist automatically stops, and when the attendant has swung the wheel into 
ion it gently drops into its seat. Bisco 
tii This machine, together with our new AXLE LATHE, for turning both ends of carriage and wagon-axles at the same 
illust make a wecagre? ma pe | combination not yet approached by.any machines heretofore designed for the same-work. An 
ration of this Axle Lathe will be given in following issues. 2632 
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THE BELL-ELLIOTT TANGENT READING TACHEOMETER. 
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MICROSCOPIC STRUCTURE OF GOLD 
AND GOLD ALLOYS. 


By THomas AnpREws, F.R.S., M. Inst. C.E., 
F.C.S., Metallurgical and Chemical Laboratory, 
Wortley, near Sheffield. 

(Concluded from page 542.) 
APPENDIX. 

Microscopic Structure of Gold and Gold Alloys.— 
Since completing this research, the author has read 
with much interest and pleasure the valuable contri- 
bation to metallurgical science in the recent paper 
entitled ‘‘On the Structure of Metals, its Origin and 
Changes,” by M. F. Osmond and Professor W. C. 
Roberts-Austen, C.B., F.R.S. (Proc. Roy. Soc., 
vol. Ix., No. 360, page 148; and Phil. Trans., 
Roy. Soc., 1896). 

The question of the ultimate structure of metals 
and metallic alloys is one which is at present sur- 
rounded by much obscurity ; moreover, the methods 
of investigation are attended with numerous diffi- 
culties. 

The authors of the above paper are to be con- 











gratulated on the care they have exercised in con- 
ducting the research, and on the observations they 
have made, though there are hindrances to accept- 
ing some of the conclusions at which they have—it 
seems to the author somewhat prematurely —arrived. 
It is not, however, desirable here to introduce con- 


troversial matters, but it seems relevant to compare | # 


some of the results of M. Osmond’s and Professor 
Roberts-Austen’s experiments with those of Pro- 
fessor Arnold and Mr. Jefferson (see ENGINEERING, 
February 7, 1896), and also with the author’s own 
observations now recorded. All metallurgists, of 
whatever views, are undoubtedly anxious to arrive 
at a correct and universally acceptable solution of 
the intricate phenomena of the ultimate structure 
of metals and metallic alloys ; but it seems that in 
the present condition of the subject it will be 
needful to accumulate additional facts by further 
careful experimentation before a final solution is 
obtained. 

The author would point out that the results of 
Professor Arnold’s and Mr. Jefferson’s experi- 


experiments do not appear to coincide with some 
of the results obtained by M. Osmond and Pro- 
fessor Roberts-Austen. 

In a paper entitled ‘‘ Influence of Small Quan- 
tities of Impurities on Gold and Copper,” by J. O. 
Arnold and J. Jefferson (respectively Professor and 
Demonstrator of Metallurgy at the Sheffield Tech- 
nical Scheol), ENGINEERING, February 7, 1896, a 
series of carefully and oft-repeated experiments (on 
gold alloyed with 0.2 per cent. respectively of bis- 
muth, lead, silicon, tellurium, silver, aluminium, 
potassium ; and also in the case of copper, alloyed 
with bismuth, antimony, sulphur, oxygen, and 
silicon), unanimously yielded evidence of micro- 
segregation of the eutectic alloys of gold, a similar 
effect being observed in the case of the copper 
alloys. On the other hand, M. Osmond’s and Pro- 
fessor Roberts-Austen’s experiments only indicated 
the presence of what they term ‘‘cement” in two 
cases out of 12. This fact alone shows that the 
perfect unanimity of results which is essential to 
absolute conclusions does not at present exist. 
Moreover, the author of the present paper (Mr. 
Thomas Andrews) made the entirely independent 
series of experiments described in the present 
paper with results in consonance with those of Pro- 
fessor Arnold and Mr. Jefferson ; the microscopic 
observations, both of the last-mentioned experi- 
menters and those of the author, being made on 
the sections embracing the whole mass of the gold 
alloys, as described in detail inthe paper. It seems 
possible that M. Osmond’s and Professor Roberts- 
Austen’s negative results in the majority of their 
experiments may have arisen from the circumstance 
that the micro-segregated gold alloys, or ‘‘ cement,” 
may (as they state) have in those instances ‘‘ con- 
centrated themselves beyond the particular regions 
which have been sectioned.” In any case, judg- 
ing by the sum of the results obtained in the three 
sets of separate experiments on gold above men- 
tioned, the balance of facts may at the present time 
tentatively be regarded as being in favour of the 
intervention of ‘‘cements” consisting of eutectic 
alloys, with relatively low fusion points whose pre- 
sence, during crystallisation, as a residual fluid 
facilitated the arrangement of the parts which had 
previously solidified. With regard to the gold 
alloys above referred to, this appears unanimously 
to have been the case in the experiments of Pro- 
fessor Arnold, Mr. Jefferson, and the author (Mr. 
Thomas Andrews). 

In connection with the subject, reference may be 
made to the additional experiments of Professor 
Arnold and Mr. Jefferson on the micro-structure 
of segregation and the copper alloys (see paper 
previously alluded to), and, further, to the con- 
firmatory micrographic observations of Messrs. 
Walter G. McMillan and Robert H. Housman, 
Departments of Metallurgy and of Physics, Mason 
College, Birmingham (see letter on ‘‘The Elec- 
trical Resistance of Alloys,” by the above authors, 
in ‘* Nature,” June 25, 1896, page 171). The 
electric resistance aspect of this had already been 
previously alluded to by Professor Arnold in his 
research above mentioned. : 

An objection may possibly be raised that th 
difference in the results obtained in the experi- 
ments of Professor Arnold, Mr. Jefferson, and the 
author (Mr. Thomas Andrews), and those obtained 
by M. Osmond and Professor Roberts-Austen, 
may probably have been due to the structure of 
the metal having been affected by a difference in 
the rate of cooling of the alloys from which the 
micro-sections were taken. 

To show that such was not the case, it may be 
stated that Professor Arnold made a duplicate 
series of experiments; in one series the casting 
of the gold alloys was poured into carbon moulds 
in. in diameter, and allowed to cool. In the 
other series of experiments, the components of the 
metal (weighing 4 ounce each) were allowed to 
slowly cool in mass in an annealing cup, without 
having been cast or poured, thus insuring slow 
cooling. 

The microscopical results were identical in the 
two series of experiments, with the exception that 
the more slowly cooled alloys manifested larger 
primary gold crystals, but the membraneous mesh- 
work of the eutectic alloy was equally visible as in 
the series of experiments in which the metal was 
cooled more quickly. Allusion was specially made 
to this circumstance by Professor Arnold in his 
paper. 

In a paper entitled ‘‘On the Liquation of Cer- 





ments, and the results of his own independent 
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F.C.S., Assoc. R.S.M., Proc. Roy. Soc., vol. 1x., 
No. 359, he has also recently shown that consider- 
able liquation occurs on the cooling of large masses 
of gold alloyed with other elements. 

In the cases recited in the present paper, the 
addition of the alloying element to the pure gold 
was alone sufficient to produce the microscopic 
structure recorded ; and the effect could hence not 
be attributed to any other cause, as in many re- 
peated experiments on the crystallisation of pure 
unalloyed gold no such effects were in any single 
instance observed. 

It therefore appears exceedingly probable that 
the microscopically visible result is attributable to 
the introduced metal having formed a gold alloy of 
lower fusion point, this alloy being entrapped and 
enclosed between the primary crystals or particles 
of the pure gold on the freezing and crystallisation 
of the latter metal. 

In the paper on ‘‘ The Structure of Metals,” by 
M. Osmond and Professor Roberts-Austen, Pro- 
fessor Arnold is alluded to as the first to have made 
micrographic analyses of gold alloys ; but no men- 
tion is made of Professor Arnold’s conclusions, de- 
rived from a large number of confirmatory experi- 
ments, which are adverse to the views held by the 
above-mentioned authors. 

M. Osmond and Professor Roberts-Austen further 
take exception to the microscopic illustrations of 
metallic structure being other than photographic 
in researches of this nature. This question is simply 
one of choice on the part of the investigator, and 
some prefer the method of accurate drawing with 
a Schroeder or other camera, to photography. The 
author considers, as the result of a considerable ex- 
perience, that the graphic method of illustration is 
the most advantageous in the case of metallic struc- 
ture ; because in metals, whether illuminated by 
direct or reflected light, there is very considerable 
liability of the true structure becoming obscured 
by accidental reflection, refraction, or other optical 
effects due to interference rays, &c. 

Many effects, as seen under microscopic powers 
on etched metallic surfaces, are of a purely optical 
nature, and are not connected with the true struc- 
tural formation of the metal. These in the photo- 
graph often appear more prominent than the indi- 
cations of the true metallic structure, and consti- 
tute optical delusions which obscure the true indi- 
cations of the ultimate structure of the metal, and 
are hence misleading. It is not needful to go 
further for an illustration of this than to the photo- 
graphs numbered 1 to 6 (in M. Osmond’s and Pro- 
fessor Roberts-Austen’s paper), ‘‘ which represent 
the same gold micro-section lighted obliquely, but 
from opposite directions.” Although these are two 
photographs of the same structure, it would be 
difficult to trace much identity of structure between 
them, owing to the delusion of optical effects (see 
‘*The Structure of Metals, its Origin and Changes,” 
by M. F. Osmond and Professer Roberts-Austen, 
C.B., F.R.S., Phil. Trans. Roy. Soeiety, vol. 
clxxxvii., page 423). Further, unless isochromatic 
a are used in the camera, the yellowish, or 
luish, or other varying tints met with in micro- 
metallography are likely to produce additional de- 
ceptive results. It is not probable, however, that 
M. Osmond and Professor Roberts-Austen will 
feel disposed to dispute the accuracy and bond fides 
of careful microscopic drawings, either by micro- 
meter, Schroeder, or other good camera-lucida, 
seeing that. so many eminent microscopists con- 
nected with various branches of science have pre- 
ferred the graphic to the photographic method of 
illustrating their researches, as is well known on 
referring to the records of the Royal Microscopical 
Society, the Phil. Trans. of the Royal Soc., the 
Trans. of the Royal Soc., Edinburgh, and other 
most valuable works. 

The authors (M. Osmond and Professor Roberts- 
Austen) suggest that the indications of the presence 
of cement alloys, in the intercrystalline spaces of 
the gold, may not be attributable to a cement 
alloy, but these authors suggest that ‘‘the little 
secondary crystals which are described in the paper 
might readily be mistaken for cements of definite 
or indefinite composition.” It is not, however, 
probable that such an error of identification could 
arise, as there is comparatively little difficulty in 
identifying the secondary crystals in gold and gold 
alloys. 

An indication that the micro-markings which 
demonstrate the micro-segregation of the gold alloy 
cannot be due to secondary crystallisation of the 
gold, is afforded by the fact that the secondary 





crystalline formation of the gold was, both in Pro- 
fessor Arnold’s and the author’s own experiments 
alike, invariably universally dispersed throughout 
the mass, both in the case of pure gold alone, as 
also when the gold was alloyed with the other 
elements. The addition of the alloying element 
does not appear materially to affect the normal 
secondary crystallisation of the pure gold. 

On the contrary, it is observable that the width 
and area occupied by the enveloping membranous 
meshwork of the gold alloy increases, as seen in 
the etched micro-section, with the increased per- 
centage of the alloying element present ; and when 
the gold is pure and quite free from any alloying 
element, there is no indication of the meshwork 
markings. This clearly indicates that the gold 
alloys, when present, had micro-segregated, and 
assumed a local habitat in the metallic mass. 

The depressions cannot be easily mistaken for 
secondary crystals, because from the author’s expe- 
rience in etching he has found that the intercrys- 
talline spaces of the primary crystals are the first 
to be attacked by the etching fluid in the case of 
iron (see ‘‘Micro-Metallography of Iron,” by 
Thomas Andrews, Proc. Royal Society, 1895), and 
in the case of gold and gold alloys he has univer- 
sally observed the same effect. In fact, the struc- 
ture of the eutectic alloy is distinct from that of 
the secondary crystals, it being observed to consist 
of fine strie which may be seen in the bottom 
of the etched channels with a suitable incidence of 
the angle of light. 

In Professor Arnold’s and Mr. Jefferson’s paper 
previously alluded to, Professor Arnold in making 
reference to the structure of the copper alloys 
(Fig. 7 in his paper) observes: “‘In the copper 
alloys, unlike those of the gold, and excepting in 
the case of sulphur, the cell walls (or eutectic 
alloys) appeared in relief, being less soluble in the 
boiling dilute aqua regia used for etching than the 
copper itself.” 

If any ‘possible doubt is raised as to the accuracy 
of the illustrations of this paper, the original micro- 
sections of the pure gold and gold alloys are pre- 
served. 

The author has also microscopically examined 
Professor Arnold’s micro-sections of the gold 
alloys, &c., and he can confirm the accuracy of Pro- 
fessor Arnold’s observations. 

The following extract is from a recent lecture by 
Professor W. C. Roberts-Austen : 

‘*We concluded that when small quantities of 
certain elements are added to gold, the mass sets 
as a whole with the gold in which they are dis- 
solved, and they need not separate out as eutectics ; 
for in many cases the presence of such eutectics 
cannot be detected by the microscope in carefully 
prepared specimens with high magnification. In 
certain cases, however, the presence of eutectics 
is very evident” (‘‘ Alloys,” by Professor Chandler 
Roberts-Austen, C.B., D.C.L., F.R.S.: Lecture 
delivered to the Society of Arts, March 15, 1897 ; 
first Cantor Lecture, published in the Journal of 
the Society of Arts, October 22, 1897; also in 
‘*The Metallographist,” vol. i., part ii., April, 
1898, page 149). 

It will be seen from the latter part of the above 
extract that some of the conclusions of Professor 
Roberts-Austen and M. Osmond are in accordance 
with those of Professor Arnold and myself. The 
experiments of the two latter have, however, 
demonstrated that in the case of the gold alloys 
so far experimented upon, there is a distinctly 
visible and tangible microscopic evidence of the 
presence of these eutectics, even when only small 
quantities of the elements have been added to the 
pure gold. Furthermore, we consider that dis- 
tinct and separate crystallisation of the eutectics 
occurs with small quantities of gold alloys as in 
cases where larger quantities are present. 
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(Continued from page 703.) 
Removal or SULPHUR FROM Coat. 

THE next paper read was by Mr. C. C. Upham, 
and was entitled, ‘‘The Effect of Sizing on the 
Removal of Sulphur from Coal by Washing.” The 
author thought the coal should be crushed more 
finely before washing, and enforced his position by 
citing a case where several tons of slack of the Pitts- 
burg seam were treated. Part was washed without 











crushing, and part was crushed before washing, 
The analysis is shown below : 


Ash, Sulphur. 
Per Cent. Per Cent, 
Unwashed slack ss as 10.51 2.876 
Uncrushed, washed slack ... 7.97 2.230 
Crushed and washed _ ,, 4.56 1.188 
EXcuRSIONS. 


The next day some excursions were enjoyed around 
the city. The writer having taken his bicycle to 
Buffalo was enabled to cover a goodly amount of 
ground. In the party were the engineer of the 
Buffalo Engineering Company, a distinguished 
inember of the Mechanical Engineers, Mr. Charles 
M. Morse ; and the engineer of the Grades Cross. 
ing Commission, one of the bright men in the 
Society of Civil Engineers, Mr. Edward B. Guthrie. 
Your correspondent desires to thank these gentle- 
men in this place for many courtesies, as well as fora 
large amount of valuable information and statistics 
given in this article. Naturally we first examined 
the public buildings, which are of great beauty, 
whether considered from an engineer’s, or an archi- 
tect’s point of view, and xsthetically they may be 
classed as worthy of all praise. Fine construction 
and harmonious lines seem to dominate the build- 
ings of Buffalo. First of all is the edifice shown in 
Fig. 16 (see page 736)—an imposing structure of 
granite. It is the City Hall, and its interior is 
worthy of its exterior. Buffalo being a county seat, 
this is also the County Hall. It stands in the 
centre of a large open space, so that its proportions 
can be admired from every standpoint. 

The cost of this City Hall was 1,500,000 dols., 
and, strange as it may seem, it was constructed for 
less than the estimates, an anomaly in the annals 
of public building construction. The woodwork 
throughout is of black walnut, the stairs are of 
iron, and the wainscotting is marble. The tower is 
200 ft. high, and has an illuminated clock with 
dials 9 ft. in diameter. The statues on the tower 
are of granite, and 16 ft. in height. The Erie 
County Savings Bank (Fig. 17) stands, like the 
City Hall, in the centre of a large square. The 
building is of red granite, nine storeys high, the 
interior being very handsomely finished. All the 
ground floors are of red Tennessee marble, with 
borders of black Glens Falls marble, while the 
floors on the storeys above are of grey Knoxville 
marble. The wall linings in the main corridor 
and banking rooms are of St. Beaume marble, and 
those of the halls and corridors of Alps green 
marble. The counter fronts are of St. Beaume, 
Republic pink Tennessee, and Lyonnaise marbles, 
with a frieze of Rose Jasper marble. The wood- 
work throughout is of mahogany. The building 
was erected in 1893, and has 140 offices. The 
entire first floor is monopolised by the Erie County 
Savings Bank and the Fidelity Trust and Guaranty 
Company, and is as beautifully fitted up as any 
similar structure in the world, and the rooms are 
light and airy. 

In respect to the Grovesnor Free Public Library 
shown in Fig. 18, it may be said this is exclusively 
a reference library, the gift of Mr. Seth Grosvenor. 
The interior is pure Italian Renaissance. At the top 
there is an observatory. The library contains about 
40,000 volumes. There is a general reading-room, 
125 ft. long by 80 ft. wide, with a high ceiling, 
broken by lines of construction which form a large 
square over the reading-tables and a smaller one 
over the delivery desk. Within these squares the 
ceiling is panelled in geometrical designs and set 
with amber and pale wine-coloured cathedral glass, 


‘which gives just enough tone to subdue the glare 


from the skylight above and casts a warm soft glow 
over the room below that is very easy to the eye 
in reading, and harmonises beautifully with the 
prevailing tint of the hard wood finish. The 
library is open to the public from 9 4.M. to 6 P.M. 
Fig. 19 is a view of the building of the Buffalo 
Free Circulating Library Association. 

A view of Main-street, taken from the corner of 
Main and Niagara-streets, was given in Fig. 14 
(see page 716 ante). Although not one of the 
best representative pictures of Buffalo streets, 1t 
is not without interest. Delaware-avenue 1s one 
of the most beautiful of the streets occupied 
by residences. But the park was our destina- 
tion, and we hastened thither at as fast & 
speed as the city ordinances would allow, and 
were soon whirling over its fine roads and ad- 
miring its attractive views. The party pe 
tinued their ride over good roads of asphalt = 
Telford for 15 miles, and visited the public go 
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links, for Buffalo is modern in thought, feeling, and 
fancy, and always keeps abreast of the times. The 
park system covers 718} acres, laid out with great 
taste, and containing a ‘‘ Zoo” and Botanical Build- 
ings. : si 

On the return trip the party visited the works of 
the Grade Crossing Commission, under the guidance 
of their engineer. A few words about this enter- 
prise and its proposed extension is necessary at 
this point, in order to properly understand the 
magnitude of the work. In 1888 a Commission of 
nine was created by the Legislature of the State of 
New York to prepare plans for elevating or depress- 
ing the different railway tracks coming into Buffalo. 
The various railroads included in the above-men- 
tioned plan were: The New York Central and 
Hudson River; West Shore, Lake Shore and Michi- 
gan Southern ; New York, Chicago, and St. Louis ; 
New York, Lake Erie, and Western; Delaware, 
Lackawanna, and Western; Western New York 
and Pennsylvania, Buffalo Creek, and Lehigh 
Valley. 

A contract between the Commission and the road was 
executed October 11, 1889, by which viaducts, subways, 
and a foot-bridge were to be built at fifteen crossings, and 
seventeen crossings of streets and alleys were to be closed, 
making thirty-two grade crossings to be abolished. The 
general plan now prepared abolishes grade crossings at 
thirty-seven streets by construction of viaducts, subways, 
and foot-bridges, and twenty-six by the closing of streets. 

The work consists in raising or depressing the grades 
of the above-mentioned railroads, and the streets herein- 
after to be mentioned, building structures to carry the 
streets under or over the railroads, the former to be 
known as subways, the latter as viaducts, furnishing all 
material and labour to do the work, which embraces all 
excavation, filling, stone masonry, iron bridges, both rail- 
road and highway, railing, stairways, stone and asphalt 
paving on widened streets, approaches, subways, viaducts 
and streets themselves, building, remodelling and re- 
constructing all necessary sewers, receivers, water and 
gas pipes, sidewalks and crosswalks, building all founda- 
tions for structures incident to this work, taking lands 
and property for widening streets in which the structures 
are to be built, taking land and property for the purpose 
of opening a new street 40 ft. wide on the northerly side 
of the West Shore, and the Western New York and 
Pennsylvania Railroads, from Fillmore-avenue and Swan- 
street, the duly proportionate share of the expense 
incurred therefore and for doing the work incident to 
opening the street and for constructing sewers, and 
laying gas and water pipes therein, and for furnishing 
all material therefor, to borne by the New York 
Central and Hudson River, the West Shore, and the 
Western New York and Pennsylvania Railroads, all of 
which parallel the before-mentioned proposed new street ; 
also taking land and property for opening a new street 
from Elk-street to Abbott-road, east of the New York, 
Lake Erie, and Western Railroad, and all expenses in- 
curred in completing the said street. 

The approaches of subways and viaducts and lateral 
ramps are to be constructed with a maximum grade of 
4 per cent., with substantial stone masonry walls to a 
height of 12 ft., beyond which will be bridgework on 
columns and piers, and paved with Medina sandstone. 
The viaducts are to be iron trusses or girders, supported 
on stone masonry and iron columns, paved with asphalt on 
brick arches or iron buckle plates, and designed to carry 
a load of 100 lb. per square foot in addition to the ‘“ dead 
load.” The portion of the approaches to viaducts built 
of iron and of the same general character as that of the 
viaducts proper, is to be built in accordance with the re- 
quirements of latter. The railroad bridges over subways 
are to be built of iron, with trough floor system, forming 
a close covering over streets. 


The minimum clearance from the crown of the 
pavement of the subways to the lowest point of 
the railroad bridges, is to be 12 ft. From the top 
of rail of the railroad track to the lowest point of 
the viaduct is to be 15 ft. on the New York Central 
Railroad, 18 ft. on the Buffalo Creek Railroad, and 
16 ft. on other railroads. The estimated total cost 
of the proposed work exceeds four million dollars. 

In respect to the work itself, we had a chance 
to see a completed structure, as well as one under 
construction, and these may serve as samples of 
the work. The original plan has been modified in 
Some particulars ; for instance, the approaches to 
subways and viaducts have been made the full 
width of the streets, and no lands have been taken. 
The initial proceedings were commenced in 1888, and 
the first contract was made with the New York Cen- 
tral Railroad in 1889, which has been supplemented 

y others of later date, and under which the actual 
work is proceeding. At present about one-fourth 
of the work contemplated has been done, and when 
complete will abolish only about 40 crossings at 
grade, out of a total of over 300 in the city limits. 

he work, including that along lines of railroads 
— does not appear in the estimates, will be 
es ut 6,000,000 dols., which, on the general basis of 
= city paying one-third of approach work, while 

@ roads pay two-thirds of this and all over and 


along their road beds, will entail about one-fifth of 
the total work on the city, the above figures being 
irrespective of land damages. The structures are 
modern first-class types, with solid paved road- 
ways, and on the Seneca- Hamburg structure 
there will be no timber employed, except a thin 
tongued and grooved ceiling under the whole of the 
bridge proper where it is directly over railroad 
tracks, to protect the metal from direct action of 
fumes and blasts of locomotives, the clearance at 
a minimum being 15 ft. and maximum 16.5 ft. 
This plan covers mainly the important crossings 
which are near the terminals. This Seneca-Ham- 
burg Viaduct stretches over the streets at right 
angles to each other and crosses five railways— 
the New York Central; Erie; West Shore; Lake 
Shore ; and Western New York and Pennsylvania. 
It is the largest one of all, and will cost, without 
land damages, 400,000 dols. The trusses of the 
194-ft. span were erected in 10 days, ready 
to proceed with the floor system. The road- 
ways of this viaduct are 42 ft. between trusses, 
and the girder centres are paved with a solid floor 
of stone on the portions having 3 per cent. grade or 
over ; the rest is paved with asphalte. The railroads 
here crossed are the Western New York and Penn- 
sylvania ; West Shore and New York Central ; 
and Hudson River. The Edgemoor Bridge Works, 
of Wilmington, Delaware, are contractors for the 
superstructure complete with paving and concrete 
walks. It will have 3800 tons of steel and will 
cost 217,000 dols.; the total length of super- 
structure will be 1775 ft. The various approaches 
on the two streets mentioned and in intersecting 
streets will be 2383 ft., and will cost for masonry, 
paving-stone walks, &c., complete, 150,000 dols., 
making a total of 367,000 dols.; without the cost of 
land for extending Hamburg-street, 60,000 dols., 
and without damages which may be awarded for 
injury to property along the approaches. This is 
the largest single structure connected with the 
improvement ; the one further east at Seneca- 
Smith is the next largest, costing about 300,000 
dols. ; this is about the same length as the foregoing, 
but is lighter, there being more short girder spans, 
while in the Seneca-Hamburg there are more long 
truss spans over tracks. On Hamburg-street the 
viaduct crosses the Erie and Lake Shore Railroads 
in addition to those named at Seneca-street. 


AvURIFEROUS LODES. 
‘“¢The Genesis of Certain Auriferous Lodes” was 
a continuation of Mr. Don’s paper presented in 
February, 1897. 


Fusismity or CLays. 


H. O. Hoffman presented a paper entitled, ‘‘A 
Modification of Bischof’s Method for Determining 
the Fusibility of Clays.” It cited some experi- 
ments as follow : 


In these experiments the Bischof standard (Saarau 
clay, corresponding to Seger cone No. 36) was changed 
to Seger cone No. 26, which, as previously observed, 
forms the line of separation between refractory and 
non-refractory clays, the non-refractory clays being 
toned up until they showed the same behaviour in the 
fire as Seger cone No. 26. This was done use it 
was of more interest to find out how far the non-refrac- 
tory clay stood below the point of being a fireclay than 
how much refractory material would have to be added to 
bring itup to the Saarau or Seger cone No. 36 standard. 
Moreover, it was thus possible to work at a lower tempera- 
ture, witha saving in time and gas-carbon, and a pro- 
longation of the life of the furnace-lining. 


Analyses of Clays and Results of Tests. 





















































Sample No. ..| 26*| 25*| 3* | a2" | o4* | o3* | 1924 
per | per | per | per | per | per per 
| cent. | cent. | cent. | cent. | cent. | cent. | cent. 
SiO. 64.10 | 55.60 | 57.10 | 57.45 | 57.15 | 49.30 | 43.94 
Al,O, .. 21.79 | 24.34 | 21.29 | 21.08 | 20.26 | 24.00} 11.17 
H.O comb 6.05 | 6.75} 6.00| 5.90] 5.50| 9.40] 3.90 
Total 91.94 | 86.69 | 84.39 | 84.41 | 82.91 | 82.70] 59.01 
F.0, 2.51| 6.11 7.31 | 7.54| 7.54] 8.40] 3.81 
CaO 0.10} 0.43] 0.29) 0.29] 0.90) 0.56} 11.64 
MgO 0.58| 0.77] 1.53| 1.22] 1.62] 1.60] 4.17 
K,0 2.62 | 3.00 8.44 | 8.27| 3.05} 3.91} 2.90 
Na,O 0.03| 0.09] 0.61| 0.39} 0.58] 0.17] 0.71 
Total 5.84 | 10.40 | 13.18 | 12.71 | 13.69 | 14.68 | 23.23 
Moisture 1.10} 2.65] 1.80| 1.90] 2.70] 1.20] 15.66f 
Grand total .. 98.88 | 99.74 | 98.87 | 99.02 99.80 | 98.54 98.008 
a | ee |e | ee 
Stiffening ingre- 
dient .. .. 20 ; 40 | 60 | 80 | 80 | 100 180 





* Analysed by N. W. Lord. 
+ Analysed by E. Orton, Jun. 
t Includes CO,. 








§ Includes P,O;, 0.10 per cents 


The method may, of course, be varied. For example, 
the writer has toned up low-grade fireclays with bauxite 
until they showed the same behaviour as certain high- - 
grade fireclays, or their equivalents in the terms of Seger 
cones. 

The silica used in the experiments was quartz, ground 
to pass u 100-mesh sieve and purified by boiling with 
nitro-hydrochloric acid. Upon analysis, it showed 99.88 
per cent. of SiO,, and was assumed to be pure. The alu- 
mina was obtained from the Solway Process Company, 
Syracuse, N.Y. An — furnished by the makers 
showed Al,O,, 98.46; SiO,, 0.25; Na,O, 0.50; Fes0s, 
0.04; loss by ignition, 0.75 per cent. As the substance 
readily absorbs moisture, a sample was ignited, which 
gave a loss of 6.42 per cent.; and an allowance for this 
loss was made in all the work. The clays tested were 
kindly furnished by Professor Edward Orton, Jun. Their 
composition and the results of the tests are shown in the 
Table given below. 

The method of operation was to A a out samples of 
1 = of the clay to be tested (the moisture being 
allowed for); mix them severally with 0.1, 0.2, 0.3, &c., 

ramme of the silica-alumina flux, in small porcelain 

ishes; turn out each mixture upon a glass plate: 
moisten it with a 10 per cent. dextrine solution ; work it 
with a spatula until it has acquired the right consistency, 
and mould it into the form of the small-size Seger cone. 
When dried, three of them were placed in a crucible with 
a Seger cone, No. 26, and so heated in the Deville fur- 
nace as to melt down the Seger cone. In addition to the 
usual 30 grammes of paper and 200 grammes of charcoal, 
from 920 to 925 grammes of gas-carbon were required, 
with a pressure of blast of about lin. water. A fusion 
required about 35 minutes. 


ScrEENING CRUSHED MATERIAL. 


‘¢ Graphic Records of the Screening of Crushed 
Material,” by Courtenay De Kalb, was a paper 
accompanied by diagrams. The results obtained 
were very fully tabulated, but want of space pre- 
vents us from reproducing the Tables. 

The author stated as a result there was no rela- 
tion between the various sizes of the products 
obtained by radial crushing and the volumes of the 
spherical sectors, which were under compression in 
crushing, and the remainders of the spheres which 
were under tension. 


Assayina MERcurRY. 


‘¢ A New Assay for Mercury,” by Mr. Richard E. 
Chism, was described as follows : 


The Recipient.—The substance which I use to receive 
the vaporised mercury is, as I have before indicated, pure 
silver, and I use it in the form of foil, such as is com- 
monly sold by dealers in assayers’ supplies. By actual 
measurement with a micrometer, the foil which I have 

n using is 0.02 millimetre in thickness, It costs in 
the United States about 5 cents gold per gramme. At 
each assay I use a piece about 5 centimetres square, 
weighing about 0.6 gramme, so that the actual cost for 
each assay is about 3 cents, if the foil is not used over 
again. ut it can be used, with very ordinary care, 
several (at least three) times, so that the cost becumes 
less than 1 cent per se 

The Refrigerator (see Fig. 20).—For the purpose of cool- 
ing the silver foil I make use of a silver dish of a wide 
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A. Base of retort stand. B. Spirit lamp. O. Retort or 
annealing cup. DD. Retort-stand ring, which serves 
as support to the apparatus. EE. Tin shields. FF. 
Silver foil for receiving the mercury. G. Cooling cup. 


pattern likean evaporatingdish. This form was adopted 
precisely for the reason that it facilitates the cooling for 
which it is designed. I chose silver because it has the 
highest heat-conducting power of all the metals, but 
copper approaches it so very nearly in that respect that 
a copper dish would practically be just as good, while it 
thon <p cost less. The silver used in this dish is coin-alloy 
about 900 fine. The dimensions are: 5.5 centimetres in 
diameter at bottom, 6.5 centimetres at the top, and height 





somewhat over lcentimetre. It holds, comfortably filled 
a little more than 20 eubic centimetres of water, and 
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weighs, empty, 29 grammes. Itis highly polished, and it 
is kept so, especially on the bottom, so as to betray any 
particle of mercury that might soak through, during the 
determination, from the foil which is under it. 

The Retort.—As a retort, I use a Battersea anneal- 
ing cup, size C. This is a crucible of unglazed white 
clay, in the form of a trunca cone, 2 centimetres 
outside diameter at the bottom and 3.5 centimetres 
diameter at the mouth; the height is 4.5 centimetres. 
The mouth may be ground to an: even surface in any 
convenient way, but generally this is not necessary. 
Heat is applied to the bottom of the retort during the 
operation. To prevent the direct heating of the upper 
part of the crucible and of the silver foil and cooling 
cup. I make use of a circular tin shield, 13 centimetres 
in diameter, which has a hole in the centre a little 





stopper. The cost of this flux is practically nothing. 
The charge for a mercury determination is from one-half 
to one gramme of ore. This is intimately mixed with 
5 grammes of the prepared iron filings. The mixture is 
accomplished in the annealing cup itself by means of a 
spatula. About 1 gramme of iron filings is placed on the 
charge as a cover. 

The Operation.—After the crucible or retort has been 
charged as above described, it is hung by its tin shield 
from the ring of a retort stand. A piece of silver foil is 
then cut large enough to cover the mouth of the crucible 
and leave a good margin of, say, one-half centimetre all 
all round. The foil is carefully smoothed, and then 
ignited in the flame of the alcohol lamp. Care must be 
exercised, for the foil is so thin that it will fuse at once if 
allowed to overheat. After cooling sufficiently, under 











Fic. 22. Exp.osion or THE St. Crain Briast-Furnace, SHARPSBURG, Pa. 


less than 3.5 centimetres in diameter. The annealing 
cup will pass almost through this hole, and will remain 
firmly fixed therein, with about 1 centimetre of its 
upper part protruding. The tin shield serves also to 
Suspend the crucible and the rest of the apparatus from 
the ring of a retort stand. The annealing cup used as a 
retort is of indefinite duration. 

Source of Heat.—For heating the apparatus I use a 
small glass lamp, which holds about 60 cubic centimetres 
of alcohol when vomfortably filled. 

Po lux and Charge.—For flux I use iron filings, the finer 
oy better. Those I have in hand would go through a 

‘mesh sieve. A long time ago I secured several hundred 
prammes of these filings, and prepared them for use as a 

ux by first lixiviating them with strong alcohol, to re- 
ot most of the grease, and then igniting the filings 
ap resting them to redness for some time in a muffle. The 

88 are preserved for use in a glass bottle with a rubber 





' cover, the foil is weighed on an analytical balance and is 


placed upon the mouth of thecrucible. It is then gently 
pressed down with the finger until it moulds itself to the 
shape of the mouth of the crucible. The cooling cup is 
then placed upon the crucible on op of the silver foil, 
and is filled with water. The alcchol lamp is placed 
under the crucible, and is arranged to give a flame about 
4 centimetres high, which shall just barely spread out at 
its point over the central part of the bottom of the 
crucible. The heating should continue in this way for 
from 10 to 15 minutes. Ten minutes is too short for most 
ores, and anything over 15 minutes is apt to lead to loss 
of mercury. Over 20 minutes is, in most cases, fatal. The 
water in the cooling cup may be renewed once or twice 
during the heating ; a would be well to use ice 
water for this purpose. ater at ordinary tempera- 
tures, however, has always given me good results. hen 
the heating is finished, the crucible and contents are 


allowed to cool at least five minutes. When the silver 
foil is removed, a distinct mercurial stain will be seen 
upon its lower surface, if there was the slightest trace. of 
mercury in the ore. The amount and depth of this stain 
is a rough indication of the amount of mercury in the ore. 
The foil is conveyed (under cover, to avoid dust) to the 
balance. The increase in the weight of the foil shows 
the amount of mercury absorbed ; and a simple calcula- 
tion gives the amount of mercury contained in the original 
charge of ore. In order to check the first determination, 
and to make sure that all the mercury has been collected, 
I repeat the heating on the same — for about ten 
minutes more, and then weigh again. If the weight is 
constant, or there is a slight decrease, the amount of 
mercury obtained by the first weighing may be con- 
sidered correct. If more mercury has been absorbed on 
the second weighing, I repeat the determination with a 
new charge and heat for a longer time, say from five to 
ten minutes longer, than at the first heating. : 

Accuracy.—I use a very good Kohlbusch analytical 
balance which weighs down to 0.05 milligramme; but I 
generally only walk to 0.1 milligramme. With the above 
apparatus a content of 0.01 per cent. of mercury is clearly 
appreciable. The stain produced by that amount of 
mercury is plainly visible on the foil. 

On page 670 ante reference was made to a very 
interesting photograph, taken by Mr. Richards, of 
the explosion of the St. Clair blast-furnace, Sharps- 
burg, Pa. We are enabled to reproduce this pho- 
tograph, Fig. 21, as well as another, Fig. 22, show- 
ing the furnace before the explosion occurred. 

(To be continued.) 





ENGINEERING SCHEMES IN 
PARLIAMENT. 

WE continue our review of the engineering 
schemes to be submitted for Parliamentary ap- 
proval during the session beginning on February 7 
next, and as an official notification of the number 
of such schemes has been issued since we last wrote 
on the subject, we may preface our details by 
stating that the schemes deposited include 58 rail- 
ways, 14 tramways, 102 miscellaneous projects, 75 
General Provisional Orders, and 114 electric light- 
ing Provisional Orders, making a grand total of 
363. At the corresponding period last year the 
numbers were: Railways 62, tramways 15, miscel- 
laneous 85, General Provisional Orders 87, and 
electric lighting Provisional Orders 86, making a 
total of 335. 


Lieut Ratiways. 


In addition to the cases mentioned last week, the 
following will come before the Light Railway Com- 
missioners : The Didcot and Watlington Light Rail- 
way is a proposal to construct a line from a junction 
with the Great Western Railway at Wallingford 
across the River Thames to Bensington. A branch 
from this proposed line will run from Sutton 
Courtney to a second junction with the Great Wes- 
tern Railway at Didcot. Powers are applied for to 
construct a light railway from Thames Haven, 
Essex, to Coningham. The Cawood, Wistow, and 
Selby Light Railway Company apply for powers to 
extend their line authorised in 1896 from Cawood to 
a junction with the North-Eastern line at Church 
Fenton. The Hastings and Bexhill Light Railway 
Company has been formed to construct a light line 
from Hastings to Bexhill. The Isle of Thanet Light 
Railway Company seek powers to extend their 
authorised lines by constructing new railways from 
Ramsgate to Garling, Westgate, and Birchington. 
A new undertaking is announced in an applica- 
tion for a light railway from Essington through 
Wednesfield to Darlaston. In the Metropolitan 
district the Finchley District Electric Traction 
Company are seeking powers for a line from the 
Archway Tavern, Highgate, to Hendon and Wil- 
lesden. The Doncaster Corporation are applying 
for powers to construct a number of light lines in 
Doncaster itself, and extending out to Balby-cum- 
Henthorpe on one side of the town, and to Bentley- 
with-Arksey on the other. A new light line is 
proposed between Aldershot and Farnborough. 
There will be junctions with the South-Western 
Railway at Aldershot and at Farnborough. The 
British Electric Traction Company are applying 
for powers for the construction of a light line from 
a junction with the Manchester tramways at 
Broughton to Little Heaton, where the metals will 
join those of the Middleton Light Railway autho- 
rised this year. ‘The same promoters propose a 
number of light lines in Colchester. Another 
scheme of this company is to construct light lines 
in the Doncaster district from Bentley, through 
Doncaster, to Balby. A number of lines at Barnsley 
are &lso proposed by the company, who have also 





schemes for Staffordshire. These latter will com- 
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mence ina junction with the Wolverhampton tram- 
ways near the Town Hall, and terminate in a junc- 
tion with the Dudley and Wolverhampton tramlines 
in Sedgley-road. Another line will commence in a 
junction with the South Staffordshire Tramways 
near Croft-street, in Darlaston, and terminate in a 
junction at Wolverhampton and the existing tram- 
lines in New-road. The Railway Development Com- 
pany, Limited, seek powers to construct a light line 
from Penzance to Newlyn, and on to Sancreed and 
St. Just. A branch will extend through Machin to 
Ludgvan, where there will be a junction with the 
Great Western Railway. A third branch will esta- 
blish communication between Sancreed and Sennen. 
The Trent Valley Light Railway is a proposal 
for a light line in Lincolnshire from Blyton Frod- 
ingham through Laughton, Scotter, Messingham, 
Bottesford, and Brumby. 


Coming now to Wales, we have the North Wales} Read 


Narrow -Gauge Railway Company applying for 
powers to extend their line from Snowdon Station 
to Beddgelert. Further north application is made 
for powers to construct a line, length not stated, 
between Rhyl and Prestatyn, in Flint, passing 
through Deserth. The termini are only about four 
miles apart, but probably the line is to follow a 
circuitous course, as otherwise it would run parallel 
to the existing North Western line. At Swansea it 
is proposed to construct a light line to Rhwngdwy 
Clydach. 

In all, applications have been received for 54 
light lines, having an aggregate length of 4923 
miles, estimated to cost 3,344,563/., exclusive of 
equipment. Since the Commissioners were ap- 
pointed in 1896, the total number of lines applied 
for has been 175, having a mileage of 1794}, and 
estimated to cost 10,900,539/. 


TRAMWAYS. 


Tramway schemes are more numerous than’ in 
previous years, and there is scarcely an instance 
where power for adopting mechanical traction is 
not sought, while in several cases the notice given 
refers almost entirely to mechanical traction. In 
some instances, as, for instance, at Exeter, the 
overhead trolley system is specified, which indi- 
cates a measure of confidence in excess of prudence, 
for in electrical progress one knows not what an 
hour may bring. There is not much to write of 
in connection with the individual projects. Those 
applying to Southport seem to promise some ex- 
citement by reason of their competitive character, 
whilst the Southport and Lytham line involves a 
bridge over the River Ribble. In one or two 
cases, notably Newcastle-on-Tyne and Manchester, 
the Corporation seeks power to extend lines beyond 
the burgh boundaries, which raises important 
issues. Incidentally, too, it may be noted that 
several Corporations associate with tramway ex- 
tensions a series of street improvements, and 
these suggest better amenities in some districts. 
Thus Bradford’s notice covers ten pages of the 
Gazette, and Salford has six pages, and others to 
almost equal extent. We give a list of the 


Name. Promoters. 
Halifax Corporation. 
Hastings Corporation. 
Ilkeston Corporation. 
fiford Urban District Council. 
Ipswich Company. 
Leeds Corporation. 
London United (For electric power). 
Tramways 
London, Isleworth, London United Tramway Com- 
Twickenham, pany. 
Hampton Wick, 
and Hampton Ct. 
Manchester Corporation. 
Matlock Urban District Council. 
Moss Side Urban District Council. 
Newcastle-on-Tyne Corporation. 
Nottingham Corporation. 
Oldham Corporation. 
Ostermouth Mumbles Railway and Pier Com- 
pany. 
Queensbury Urban District Council. 
ing Corporation. 
Rhondda Urban District Council. 
Salford Corporation. 
Southport Company. 
Southport Corporation. 
Southport and Ly- Company. 


tham 

Southport and Birk- 
dale 

Resign and Ly- 


tham 
—— and Birk- 


British Electric Traction Company 
(to purchase and convert to elec- 


tric). 

British Electric Traction Com- 
pany, to purchase. 

British Electric Traction Com- 
pany, to purchase. 


ale 

Southport Corporation to purchase. 

Southport Company to adopt mechanical 
traction. 

South Staffordshire Company to lease to new com- 
pany. 

South Staffordshire Company wish to lease to new 
company. 

Stockport Corporation. 

Stretford Urban District Council. 

Stretford Urban District Council. 

Sunderland Corporation. 

Wallasey Urban District Council. 

Weston-super-Mare Company. 


Withington 
Wolverhampton 


Wrexham 


Urban District Council. 

Corporation to use mechanical 
wer. 

Company. 


An interesting piece of work is proposed by a 


Altringham on the east, the whole to be served 
from one central station. The Leicestershire and 
Warwickshire Electric Supply Company covers part 
of the counties of Leicester, Warwick, and Derby. 
including the towns of Birmingham, Leicester, 
Coventry, Sutton Coldfield, Rugby, Leamington, 
Warwick, Ashby, Market Bosworth, Tamworth, 
Atherstone, Hinckley, Coleshill, Lullerworth, 
Nuneaton, Burton, Lichfield, and Derby. The 
central station is to be at Hinckley, in Leicester- 
shire. It would be tedious to trace the various 
plans individually, since the particulars which 
appear in the Gazette are very indefinite. We will, 
therefore, content ourselves with giving an alpha- 
betical list of the whole : 


Exxctric LigHTING PROVISIONAL ORDERS, 


Name. Promoters, 
Alloa Corporation. 
Ashford Urban District Council. 
Audenshaw Urban District Council. 
Aylesbury Urban District Council. 
Barmouth David Davies. 
Barnstaple Urban Electric Supply Company, 
Bethnal Green Vestry. 
Bexley Urban District Council. 
Bexley, _ Crayford, West Kent Electricity Supply 
and Erith Company. 
Birmingham Corporation. 
Bognor Urban District Council. 
Bootle Corporation. 
Bournemouth Corporation. 
Broadstairs, West- Isle of Thanet Light Railways 
gate, and Birching- Company. 
ton 
Brentford Urban District Council, 

Burslem (extension) Corporation. . 
Camborne Camborne Electricity Supply Com- 
pany. 

Carshalton Electrical Power Distribution 
Company, 

Castleford Urban District Council. 

Cheltenham Corporation. 

Cheriton Urban District Council, 


Bournemouth and Poole Electri- 


Christchurch, Pokes- 
city Supply Company. 


down, and District 


schemes : 
TRAMWAY PROVISIONAL ORDERS. 
Name. _ Promoters. 
Audenshaw Urban District Council. 


Barking Town Dis- 
trict 

Belfast 

Bexhill and St. Leo- 
nards 

Birkenhead 

Blackpool 

Bradford 

Bury 

Clayton 

Colchester 

Derby 


Devonport 

Dewsbury, Batley, 
& adjacent towns 

Doncaster 

Dudley and Wolver- 
hampton 


Dundee 
Eccles 
Edinburgh 
Exeter 


Exeter 

Gateshead 

Gravesend, Rosher- 
ville, and North- 
fleet 

Great Grimsby 

Great Yarmouth. 


Urban District Council. 


Corporation. 

British Electric Traction Com- 
pany, Limited. 

Corporation. 

Corporation. 

Corporation. 

Corporation. 

Urban District Council. 

Local Company. 

Corporation for purchase of com- 
pany’s undertaking. 

Corporation. 

Compeny. 


Corporation. 

Company desire to change gauge 
from 4ft. 84in. to 3 ft. 6in., 
and adopt electricity. 

Corporation. 

Corporation. 

Corporation. 

For use of electric 
trolley) power. 

Frederick Burt and Co. 

Gatchead and District Company. 

Company. 


(overhead 


Company. 
Corporation. 





new company which is promoting a Bill for the 
construction of a ferry across the Thames from 
Greenwich to Millwall. This ferry, in imitation of 
the famous one between St. Servian and St. Malo, 
will consist of a car supported on framing above 
high-water level. This framing will be fitted with 
wheels, enabling it to run on rails laid in the bed 
of the river. It is proposed to work the ferry by 
electricity or other mechanical power. 


Exectric LicHTiIne. 


This year is noticeable by the large number of 
electric lighting schemes. The average district 
councillor has, at length, learned that electric 
lighting is a remunerative business, and ‘every 
little place is to have its plant, or, if not, it is to 
have its Provisional Order, which will enable the 
authorities either to keep out private enterprise, 
or to make better terms with it. It looks as if the 
business were going to be overdone, for many of the 
places scheduled are very small and poor. The City 
of London Company have the prospect of fighting for 
their preserve, for several other companies have 
cast longing eyes upon it, and intend to invade it 
if they can get Parliamentary sanction. The high 
rates and large dividends of the City Company are 
a temptation to their neighbours. Several com- 
panies are applying for compulsory powers to pur- 
chase land for stations, and there is a scheme for a 
big station in North London. In the provinces 
there are some pit-head schemes, designed to supply 
a county or more. These will provoke a keen 
opposition, unless they undertake to supply muni- 
cipalities in bulk at a low price. It looks as if the 
Parliamentary Bar were now about to make money 
out of electric matters. Their brethren in the 
Courts had their turn a few years ago when patents 
were in dispute. The Lancashire Electric Power 
Company desire to supply electric energy in Liver- 
pool, Manchester, Preston, Burnley, Bolton, 
Bury, Blackburn, Oldham, Ashton, Staleybridge, 
Rochdale, Wigan, Warrington, Widnes, St. Helens, 
Runcorn, Southport, Chorley, Stockport, Maccles- 
field, Birkenhead, Salford, Accrington, and Darwen. 
They propose to generate the electricity at four 
central stations. The South Lancashire and 
Cheshire Electricity Company aspire to a somewhat 
smaller territory, bounded by Wigan and Orms 
kirk on the north, Birkenhead cn the west, and 








Clontarf Dublin Town Commissioners. 

Cromer Urban District Council. 

Crowborough Crowborough District Gas Com- 

any. 

Darfield Usioes District:Council. 

Dudley Midland Electric Corporation for 
Power Distribution. 

Dukenfield Urban District Council. 

Durham Corporation. 

East Barnet Valley Urban District Council. 

Eastbourne Corporation. 

East Retford Urban District Council. 

Erith Urban District Council. 

Failsworth Urban District Council. 

Farnborough Urban District Council. 

Fenton Urban District Council. 

Gateshead Electrical Power Distribution 
Company Limited. 

Glossop Corporation. 

Gorton Urban District Council. 

Grays Thurrock Urban District Council. 
Guildford (extension) Guildford Electricity Supply Com- 
pany. 

Halesowen Rural District Council. 
Handsworth Urban District Council. 


trict 
pene 

artlepool 
Hendon 


Heywood 

Horsham 

Hythe 

Hythe, Sandgate, 
and Cheriton 

Iikeston 

Keighley 

West Kent 


West Kent 


Kidderminster 
Kilmarnock 
Kirkcaldy 
Knutsford 
Lancashire and Che- 
shire 
South Lancashire & 
Cheshire 
Leamington 


Haslemere and Dis- 


Royal 
Spa 

Royal Leamington 
Spa 

Leicester and War- 


wickshire 
Lewisham 


Battersea and Ful- 
ham 


Bermondsey 


Haslemere Company, Limited. 


Corporation. 

Corporation. : ; 

Electric and General Engineering 
Company. 

Corporation. ; 

Urban District Council. 

Corporation. 

Folkestone Electricity 
Company. 

Corporation. 

Corporation. ia 

West Kent Electricity Supply 
Company. ; 

West Kent Electricity Supply 
Company, Limited. 

Corporation. 

Corporation. 

Corporation. : 

Urban District Council. 

Lancashire Electric Power Ccem- 


Supply 


ny. 
Gamh’ Taaonshive and Cheshire 

Electricity Company, Limited. 
Corporation. 


Midland Electric Light and Power 
Company, Limited. Sh 2 
Leicester and Warwickshire Elec- 

tric pg 4 Company. 
Board of Works. 


Lonpon. 

County of London and Brush Pro- 
vincial Electric Lighting Com- 
pany, Limited. 

Vestry. 
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Name. Promoters. 
Bermondsey, Rother- County of London Company. 
hithe, Deptford, 
Lambeth, ewis- 
ham, and Lee 3 , 
Blackheath & Green- Blackheath and Greenwich Dis- 


trict Electric Light Company, 
Limited. 
Charing Cross and Strand Elec- 


wich (extension) 


City of London 


tricity Supply Corporation, 
Limited. 

City of London Metropolitan Electric Supply 
Company. 

City of London Metropolitan Electric Supply 


Company. ‘ 
Smithfield Markets Electric Sup- 


City of London, St. s I 
ply Company, Limited. 


Luke’s, Middlesex, 
and Holborn 


County of London County of London and Brush Pro- 


(East) vincial Electric Lighting Com- 
pany, Limited. 
County of London County of London and Brush Pro- 
(South-East) vincial Electric Lighting Com- 
pany, Limited. 
Finchley Urban District Council. 


Kensington and Notting-hill Elec- 
tric Lighting Company, Limited. 

Vestry of St. Luke’s. 

Central Electric Supply Company. 


Hammersmith 


Kensal Town 
Marylebone 





St. Marylebone Vestry. 
St. James’s and Pall Company. 
Mall 

Wandsworth County of London and Brush Pro- 
vincial Electric Lighting Com- 
pany, Limited. 

Longton Corporation. 

Loughborough Corporation, 

Ludlow Corporation. 

Lye and Wollescote Urban District Council. 

Lymington Lymington Electric Light and 
Power Company. 

Maerdy Maerdy Electric Light Company, 
Limited. 

Mansfield Corporation. ? 

Merthyr Tydvil Merthyr Electric. Traction and 
Lighting Company. 

Mexborough Urban District Council. 

Mirfield Urban District Council. 

Musselburgh Drake and Gorham Electric Light- 


ing Syndicate. 
Newcastle - under- Corporation. 


Lyme 
Newport (Isle of Ventnor Electric Light and Power 


Wight) Company, Limited. 
Newton Abbott Urban Electric Supply Company, 
Limited, 
Partick Kelvinside Electricity Company. 
Pemberton Urban District Council. 
Penzance Urban Electric Supply Company. 
Rawtenstall Corporation. 
Ryde Corporation. 
Ryde Ryde Electric Light and Power 
Company. 
Rhyl Urban District Council. 
Romford Urban District Council. 
Rugby Urban District Council. 
Runcorn Urban District Council. 
Sandown and Shank- Ventnor Electric Light and Power 
lin Company. 
Shipley Urban District Council. 


Slough and Datchet 


Laing, Wharton, and Down. 
Stourbridge 


Urban District Council. 


Swinton Urban District Council. 
Swinton and Pendle- Urban District Council. 
ury 
Teignmouth Urban District Council. 
Twickenham and Twickenham and ‘Teddington 
Teddington Electric Supply Company. 
Walker and Walls- Union Gas Company. 


en 
Walton-on-Thames Electric WorksCompany, Limited. 


and Weybridge 
Wath-upon-Dearne Urban District Council. 
Wednesbury Corporation. 


Midland Electric Power Distribu- 
tion Corporation. 


West Bromwich and 
other districts in 
Worcestershire 


eston-super-Mare Weston-super-Mare and District 
Electric Light and Power Syndi- 
. cate. 
Winsford Urban District Council. 
Worksop Urban District Council. 
Ystradyfodwg Mardy Electric Lighting Com- 
(Glam. ) pany. 
Gas Works. 


Gas Bills are promoted by the following com- 
panies and local authorities: The Alton Gas Light 
and Coke Company, the Ashburton Urban Dis- 
trict Council, the Bedworth Gas Light and Coke 
Company, the Brigg Gas Company, the Cambridge 
University and Town Gas Company, the Cobham 
Gas Light and Coke Company, Falmouth Corpo- 
ration, the Farnham Gas Company, the Fishguard 
Gas Company, the Freshwater Gas Company, 
Gainsborough Urban District Council, the Gas 
Light and Coke Company (Beckton), the Herne 
Bay Gas and Coke Company, the Harlow and Saw- 
bridgeworth Gas Light and Coke Company, Ilford 


Urban District Council, the Ilford Gas Light and 
Coke Company, Kirkby-Lonsdale Urban District 
Council, the Lea Bridge District Gas Company, 
Leigh-on-Sea Urban District Council, the Lough- 
borough Gas Company, the Morecambe Gas Light 
and Coke Company, the Redditch Town and Dis- 
trict Gas Company, the Rushden and Higham 
Ferrers District Gas Company, the Reigate Cor- 
poration, the St. David’s Water and Gas Com- 
pany, the Scunthorpe District Council, the St. 
Albans Gas Company, the Shirebrook and District 
Gas Company, the Shotley Bridge and Consett 
District Gas Company, the Wallingford Corpora- 
tion, the Walton-on-Thames and Weybridge Gas 
Company, the Wokingham Corporation, the Yeadon 
and Guiseley Gas Light and Coke Company, the 
York Town and Blackwater Gas and Coke Company, 
the Barking Town Urban District Council, the 
Brigg Urban District Council, the Bristol Gas 
Company, the Coalville Urban District Council, 
the Hastings and St. Leonard’s Gas Company, 
the Laindon Gas and Water Company, the Mid- 
Kent Gas Company, the Newtown and Llan- 
wehaiarn Gas and Coke Company, the Skipton 
Gas Company, the Skipton Urban District Council, 
The Loughborough Corporation, the Crowborough 
District Gas Company, the Stretford Gas Company. 


Water Works. 


The most important water works schemes are 
those associated with the supply of the Metropolis. 
The London County Council have a financial Bill 
in connection with their proposed purchase of the 
Chelsea, East London, Grand Junction, Kent, Lam- 
beth, New River, Southwark and Vauxhall, and 
West Middlesex Companies. They propose the issue 
of stock and annuities, charged on revenue derived 
from undertakings, and on the county rate. The 
London County Council have also a Bill proposing 
the construction of four reservoirs in Wales. No.1 
on the head waters of the Yrfon, the dam being 
situated in Llanynis, and being about 1 mile 4 chains 
long. Top water level 610 ft. above ordnance 
datum. The construction of this reservoir will 
involve the submersion of several roads, and of a 
portion of the Central Wales section of the London 
and North-Western Railway. A second reservoir 
is proposed on the River Towy, the dam being at 
Llanwrtyd, below the confluence of the Camddwr 
and Nantgwrach streams with that river, and being 
about 7 chains long. An aqueduct, mostly in tun- 
nel, will connect this reservoir with No. 1. The 
construction of this reservoir involves no interfer- 
ence with any railway, but two new roads will have 
to be made in substitution for others submerged. 
A compensation reservoir is to be formed by em- 
banking the River Doethie, a tributary of the Towy 
at Cilyewm. The reservoir thus formed will be 
1 mile 10 chains long, and will submerge a portion 
of the road from Llandovery to Henfaes. A fourth 
reservoir is to be formed on the Upper Wye, the 
dam, which is to be 16 chains long, being located at 
a spot between Rhyader and Llangurig, about 
4 miles from the former town. This reservoir will 
involve the diversion of three country roads and of 
a portion of the Mid-Wales section of the Cambrian 
Railway. An aqueduct or line of pipes passing 
through Llysdinam and Llanwrthwl will connect 
this reservoir with the next work, a storage reser- 
voir on the Chwefri stream at Llanafanfawr, the 
dam being about 6 chains long. This reservoir 
will be connected with the Yrfon reservoir, the 
principal work being an aqueduct or pipe line. In 
another Bill the Council seek powers to construct 
a service reservoir at Borcham Wood, near Elstree, 
in Hertfordshire, which is to be connected with 
the Yrfon reservoir above mentioned by an aque- 
duct or pipe line passing through Builth Hay, 
in Brecon, Dorstone, Abbeydore, Much Dew- 
church, Harewood, and Ross, in Hereford ; Long- 
hope, Huntley, Churcham, Wooton, Withington, 
and Great Barrington, in Gloucester; Ful- 
brook, Charlbury, Steeple Barton, Stoke Lyne, 
and Heath, in Oxfordshire ; Tongewick, Padbury, 
Winslow, Cablington, Cheddington, in Buckingham- 
shire; Little Gaddesden, emel Hempstead, 
Abbots Langley, and Aldenham to Elstree in Hert- 
fordshire. The total length of line will be about 
163 to 170 miles. The Council propose to lay down 
filter beds at Edgware, which would seem to show 
that they have no confidence in the absolute purity 
of the proposed supply. A conduit would be made 
from Elstree to these beds at Edgware. Possibly 
the General Powers Bill of the London County 
Council has also reference to their desire to obtain 





control of the London water supply, since by a clause 
in this Bill it is proposed to abolish the Lea Conser- 
vancy Board pat constitute a new body, in which 
we presume the Council is to have a determining 
voice. The Council’s Purchase Bill proposes to 
acquire the works of all the London companies, and 
also those of the Staines Reservoirs Joint Com- 
mittee. Power is taken to transfer the extra Metro- 
politan portion of the works to other public bodies, 
either by lease or sale. 

In their turn the companies are themselves pro- 
moting a joint Bill arranging for intercommunica- 
tion between their several mains to the satisfaction 
of the Local Government Board. The latter body 
is also to be granted powers to compel any of the 
companies to increase their pumping power in case 
of need. An arbitrator is to be appointed to deter- 
mine all question of dispute between the different 
companies. The East London Company promote 
another Bill for the purpose of constructing two 
reservoirs, one 462 acres in extent, and the other 
of 384 acres in extent, on the Lea Valley between 
Lewardstone and Edmonton, together with the 
necessary conduits to connect these reservoirs with 
their present works and each other. 

The East London Water Works Company seek 
permission to increase their supply from the Thames, 
the water to be taken either directly, or from the 
mains of some of the other companies. This addi- 
tional supply, it is provided, is only to be drawn 
on in cases of emergency. 

The West Middlesex Water Works Company are 
promoting a Bill empowering them to lay a new 
main from Hampton to Barnes, and enabling them 
pending the completion of the Staines reservoirs 
under certain conditions to increase their present 
draught on the Thames. 

Coming now to schemes in the provinces, we may 
review them briefly and without reference to order 
of merit or geographically. 

The Corporation of Sheffield propose in their 
Bill some very important works, including three 
reservoirs in the Derwent. Of these the first will 
be made at Hope Woodlands by building a dam 
across the Derwent below its junction with West 
End River, the dam in question being 17 chains 
long. The second reservoir will be formed imme- 
diately below the first by the construction of a 
seconddam. The third reservoir will be formed by 
building a dam 314 chains long across the Derwent 
below its confluence with the Ashop, across which 
latter river it is further proposed to build a weir. 
Here, again, we have a conflict of interests, as 
the Derby Corporation are promoting a Bill for the 
construction of reservoirs on precisely the same 
head waters. In this Bill the construction of no 
less than eight reservoirs are proposed, of which 
four are to be made by damming the Derwent, 
two by damming the Ashop, and one by damming 
the River Noe at Edale, and another by damming 
the Burbage Brook near the Burbage Bridge. 
The first six of these reservoirs take exactly the 
water and some occupy almost identically the sites 
chosen by Sheffield. A third competitor for the 
same sources is the town of Leicester, who propose 
the construction of six reservoirs on these head- 
waters and identically the same localities. Of these 
five, three are to be on the Derwent, and two on 
the Ashop, and one on the Lady Bower Brook. 
All three schemes are of similar importance, and 
the conflicting claims of the three rival towns 
should cause a lively fight in Committee. Of the 
three, Sheffield is the nearest to the proposed 
source, and Leicester is the most distant ; whilst 
the Derby Corporation may contend that they have 
naturally a first claim to Derbyshire water. 

The St. David’s Water and Gas Company, 
Pembrokeshire, have a Bill authorising the con- 
struction of new water works to serve the dis- 
trict in question. The supply is to be obtained 
from wells sunk at Nine Wells, Morfa Common, 
and a service reservoir will also be constructed. 
The Otley Urban District Council propose to 
construct a reservoir for their water supply by 
damming the Bow Beck and the March Gill near 
the confluence of the two streams. In the same 
district the Urban District Council of Burley-in- 
Wharfedale propose to secure a supply by dam- 
ming the Carr Beck on Burley Common. A com- 
petitor for this latter reservoir site is the Hors- 
forth Water Works Company, who propose to 
augment their supply by taking over this service. 
Still another company is seeking water in the same 
district, viz., the Meustone Water Works Com- 





pany, who propose to take over certain springs in 
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Hawksworth and Burley Moors, and to construct 
a new reservoir at Meustone. 

In spite of the density of population in Lanca- 
shire, it seems still possible to obtain fresh supplies 
of water without going very far afield. Thus the 
Corporation of Bury, by their Bill, propose to 
obtain a fresh supply by damming the Ogden Brook, 
near Haslingden, only about nine or ten miles from 
Bury. A service reservoir is to be constructed at 
Slates, near Haslingden. Hitherto the Borough 
of Rawtenstall has obtained its supply by purchase 
from Bury, but the Corporation of the former 
place is now promoting a Bill authorising them to 
construct their own water works. The supply is 
to be obtained by constructing a storage reservoir 
at New Hall, near Edenfield, to be supplied by 
catch-water drains carried across the moors. A 
second storage reservoir is to be constructed at 
Scout Moor, and a compensation reservoir on the 
Scout Moor and Dearden Brooks. 

The Maidstone Corporation have a Bill authoris- 
ing them, in the first place, to purchase the works 
of the Maidstone Water Company ; and secondly, 
to extend the existing company’s works at Forstal, 
near Aylesford, by sinking a new well and erecting 
another pumping engine there, whilst it is further 
proposed to erect a new reservoir at Bexley. 
The South Essex Water Works Company have a 
Bill authorising the sinking of a new well and the 
erection of a pumping station at Mucking, near 
Tilbury, and the construction of a service reser- 
voir at Laindon Hills. The company further seek 
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The Neve Valley Water Works Company is a 
new undertaking which is intended to supply the 
sence between Higham Ferrers, and Cranford 

t. Andrew in Northamptonshire. The source of 
Supply is to be a well at Little Addington, whilst 
> Service reservoir is to be constructed at Finedon 

oplars, near Finedon. In a Bill promoted by the 

Tporation of Glastonbury, it is proposed to sink 
4 New well at Pilton, about 6 miles from the town. 
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The Nuneaton and Chilvers Coton District Urban 
Council seek powers to increase their sources of 
supply by sinking new wells and erecting pumping 
stations at Nuneaton. 

The Corporation of Whitehaven have a Bill re- 
viving the powers granted them in 1885 to construct 
adam across the River Ehen at Ennerdale, thus 


diverting water from the Ennerdale Lake. It is 
further proposed to raise the height of the pre- 
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sent dam so as to render available still more water. 

The South Hants Water Works Company seek 
powers to increase their supply by sinking wells 
and erecting a pumping station at King’s Som- 
borne, near Stockbridge, and by enlarging their 
well at Finsbury, near Romsey, by driving a new 
adit in the well there. It is further proposed to 


construct a new service reservoir on Lyndhurst 
Hill, in the New Forest. 





742 





ENGINEERING. 


[Dec. 9, 1898. 








The Water Bill promoted by the Warrington 
Corporation contains proposals for constructing a 
new reservoir across the Daresbury Brook at Dares- 
bury and a second at Appleton-with-Hull by dam- 
ming the Denmow Brook. A third reservoir will 
also be constructed in this parish. It is further 
proposed to sink wells at Winwick-with-Hulme, 
Houghton, Middleton, and Arbury. 

Water Bills of minor importance are promoted 
by the Stourbridge Water Company, the Sainthorpe 
Urban District Council, the Bognor Urban District 
Council, the Tilehurst, Pangbourne, and District 
Water Company, the Clay Cross Urban District 
Council, the Maidstone Water Company, the Not- 
tingham Corporation, the Fishguard Water and Gas 
Company, the Newhaven and Seaford Urban Dis- 
trict Councils, the Falmouth Corporation, the 
Stockport Corporation, the Church Stretton Water 
Company, the Herne Bay Water Company, the 
Great Yarmouth Water Company, the Lowestoft 
Water and Gas Company, the Stockport District 
Water Works Company, the Godalming Corpora- 
tion, the Southampton Corporation (purchase), the 
Stockton and Middlesbrough Water Company, the 
Burnham, Dorney, and Hitcham Water Works 
Company, the Barton-on-Sea Water Works Com- 
pany, the Totnes Water Works Company, Limited, 
the Horseforth Urban District Council (purchase), 
the West Gloucestershire Water Company, the 
Fylde Water Board, the Hoylake and West Kirkby 
Gas and Water Company, the Harpenden Water 
Company, the Wakefield Corporation. 

The Crowborough (Sussex) District Water Com- 
pany seek powers to put down wells and pumping 
stations at Rotherfield and to construct a reservoir 
on Cottage Hill, Rotherfield. The Urban District 
Council of New Mills, in Derbyshire, seek powers 
to purchase the existing water undertaking, and 
to obtain additional supplies from wells sunk at 
Charlesworth and at New Mills, and a series of 
adits driven in the same parishes. Two reservoirs 
are to be constructed, one being at Whitle and the 
other at Down’s Bank. 

The Woking Water and Gas Company are pro- 
moting a Bill authorising them to make a new in- 
take on the Thames at Chertsey, to erect new 
engines there, and to sink wells and erect pumps 
at Shere, at Albury, and at Stoke-next-Guilford. 

The Workington Corporation seek to construct 
water works by building dams across the River 
Cocker at Brackenthwaite and Loweswater. 

The St. Neots Water Company wish to augment 
their present sources of supply by putting down 
new wells and pumping stations at Tempsford, 
about five miles south of St. Neots. 


Harsours, Docks, Piers, &c. 

The Bills relating to Docks, Harbours, and Water- 
ways generally, are this year of comparatively small 
importance. At Bridgewater the Corporation seek 
powers to make certain improvements in the River 
Parrett, including a new landing stage near the 
Great Western Railway Bridge, and a short quay 
line communicating with it. The channel of the 
river is, moreover, to be straightened by dredging be- 
tween Sydenham Bight and Nine Streams Reach. 
In connection with the Aire and Calder naviga- 
tion, it is proposed to widen the Knottingley and 
Goole Canal at Knottingley and Raweliffe. Other 
works set forth in the same Bill are a new lock at 
Goole, between the above canal and the Dutch 
River, and a new river wall is further to be built 
along the latter at Goole. The Rochdale Canal 
Company are promoting a Bill to alter the constitu- 
tion of the company. : 

Various piers around the coast are proposed, 
notably in Norfolk and Suffolk. The Coast De- 
velopment Company seek power to construct a pier 
at Felixstowe, on the coast of Suffolk. The pier 
will be situated on the foreshore near to the Old 
Battery, and will extend seaward 1100 yards. The 
usual supplementary powers are sought. The same 
company wish to make a pier also at the little sea 
coast, Suffolk village of Southwold, which will 
be 270 yards long. A new company is_ being 
formed for the purchase of the Great Yarmouth 
Britannia Pier, which is to be demolished and a 
new structure built on the same site to extend 
about 270 yards seawards. At Cromer, also, im- 
provement works are to be undertaken. A recon- 


stitution of the Commissioners for the protection 
of the foreshore, the construction of a sea-wall or 
embankment and promenade right along the 
‘*front”’ from end to end of the parish, and the 
building of a pier 183 yards long opposite the Hétel 


de Paris, are the principal items named in the Bill. 
A company has been formed for the building of 
a pier at Fleetwood 430 yards long, and is pro- 
moting a Bill to that end. At Blackpool the 
Corporation seek powers to widen the carriage- 
way and extend the parade and sea - wall. 
The Blackpool Pier Company seek authority 
for extending their pier seawards for about 250 
yards. The Corporation of Devonport propose to 
make a landing pier of solid work for 230 ft. along 
the banks of the River Tamar at the point known 
as the Saltash passage. A new pier 1200 ft. 
long is to be built at Lynmouth, in the county of 
Devon, beginning near to the Torrs Bank Hotel. 
The Brighton Marine Palace and Pier Company, 
Limited, ask to be allowed to increase the dimen- 
sions of the pavilion and buildings to be erected on 
the pier now being built, as authorised in 1888, and 
to extend the time limit for construction. The 
Surrey Commercial Docks Company desire an ex- 
tension of time for the completion of their works, 
authorised in 1894. An extensive dock scheme is 
projected for Maryport, in Cumberland. A new 
company is to be incorporated for the purchase of 
the harbour, and the two existing docks, and a 
new dock with a water area of 7? acres is to be 
made partly on the site of the existing Elizabeth 
Dock, with a new breakwater at the entrance to 
the harbour, and 600 yards long. Branch railways 
are to be made at the new docks in connection 
with the London and North-Western and the Mary- 
port and Carlisle Railways. The harbour is to be 
deepened and improved, and the existing North and 
Tongue Pier to be removed. The adjoining town of 
Whitehaven are also embarking on harbour improve- 
ments, and in anOmnibus Bill, revive powers to that 
end granted in 1888. The Mersey Docks and Har- 
bour Board propose to create and issue redeemable 
stock for dock bonds and annuities. The Bristol 
Channel authorities propose to define in a private 
Act the knotty question of net register tonnage — 
as not less than 50 per cent. of the gross register 
tonnage of any steam vessel not being a tug, and 
30 per cent. of tugs. The Corporation of Bristol 
propose to construct a culvert from the stream 
known as Cutler’s Mills Brook into the Back Ditch 
to prevent floods in certain parts of the town, and 
the work will involve some interesting underpin- 
ning. The Milford Docks Company promote a 
Bill dealing with financial matters only. The 
Humber Conservancy have a Bill to extend their 
powers, but do not make any proposals as to 
new works. It is sought to establish a Conser- 
vancy Board for the Nulton Creek and for such 

art of the Swale as lies between Nulton Creek and 
<ing’s Ferry Bridge. 

The Surrey County Council, in order to protect 
the River Wandle, propose that no one shall sink 
new wells, or drive adits, or collect, intercept, 
divert, or appropriate water within the area defined 
in anew Parliamentary Bill, as comprised within 
an imaginary line drawn from Mitcham Parish 
Church to Norbury House, thence to Croydon Old 
Church, thence to Warlingham Church, thence to 
Kingswood Church, thence to Sutton Parish Church, 
and thence to Mitcham Church. 

The Glasgow Corporation, in their Omnibus Bill, 
seek powers to limit the height of buildings, and it 
may be said that these would not by any means 
satisfy American notions: at the same time they 
propose that protection shall be provided for 
window cleaners, and that all stair rails shall have 
studs to prevent the ubiquitous small boy from 
sliding down them. 








THE ELEKTRICITATS-ACTIENGESELL- 
SCHAFT, LATE SCHUCKERT AND 
CO., NUREMBERG. 

(Continued from page 706.) 


Evecrriciry Works At BARMEN, DiissELDORF, 
ALTONA. 


In the first electricity works of the Schuckert 
Company, opened at Barmen in December, 1888, 
we meet with probably the earliest example of a 
parallel connection of accumulators and generators 
for central station working. Hermann Miller, 
whose name we have to mention again in this field, 
solved the thennewproblem in the following manner. 
He divided each of the four batteries in two halves 
in series, each with special charging and discharging 
switches. The current distribution was on the 





three-wire system. Between the outer mains and 





the feeders, controlling resistances were inserted by 
an automatic voltmeter with maximum and mini. 
mum contacts. The instrument, Fig. 40, page 740 
consists of a vertical solenoid, the normal current of 
which keeps an iron tube in suspension ; the tube 
ends in a platinum disc playing between two 
platinum points. Two of the lower binding screws 
are connected with the electromagnets which 
actuate the horizontal switch cylinder by means of 
a ratchet wheel; the supply current for this 
apparatus is introduced through the third binding 
screw. The cylinder connects more or less resist- 
ance in parallel. The whole device, it was after- 
wards found, could be dispensed with. That the 
accumulators did not give complete satisfaction 
had nothing to do with these efficient means for 
regulating the electromotive force, but was due 
simply to the accumulators which, we remember, 
were at that time still subject to many diseases 
which made their parents almost despair. 

At Barmen each cell contact had its own inter- 
mediate resistance. This was got rid of in the 
Hanover Electricity Works of 1891, where H., 
Miiller introduced the cell switch shown in diagram 
in Fig. 41. The right-hand half A is in the distri- 
buting circuit, the B in the charging circuit. We 
will first speak of A. The cells Z,, Z,, &c., are con- 
nected with the contacts c,, c. . . . which alternate 
with the metallic squares a, a). . . . Onthe other 
side are the corresponding c¢,, cz and a,, a,. Thus 
we get two paths C, and C, for the slide T with its 
two contact brushes b,, b., touching also the squares 
1, @2, which may all be united to two metallic bars 

1 Sy. Let the current first pass from cell Z, to 
contact cs, brush b, to S, 1, resistance w, bar S, 
and the lamps. When the screw f is turned, so 
that the slide advances to « y, the path will be 
Zo) Cg (on Cy), S, lamps, the resistance w being cut 
out. In the intermediate slide position u v, the 
resistance w will be thrown into the circuit of one 
cell ; ashort circuit of the cell cannot occur. The 
other half B of the apparatus was added for 
the following considerations. When dynamos and 
cells are coupled in parallel, some cells will 
be feeding, others only taking up current. The 
latter will receive the full dynamo current, the 
former the excess of supply over consumption. In 
order to mark the moment when a cell is fully 
charged the contacts P, and P, have been added to 
the slide T ; they establish connections with the 
voltmeter above, and indicate the potential differ- 
ence of the cell which is between the contacts P, 
and P,. A signal is given when the cell is fully 
charged, so that it may be cut out. The Tudor 
cells at Hanover were placed in a three-storey 
building, whose rooms were, for the sake of efti- 
cient ventilation, in communication with the smoke 
stack. A battery efficiency of 80 per cent. was 
obtained ; 70 per cent. had been guaranteed. The 
tariff of the Hanover municipal electricity works, 
which date from 1891, was very low ; 7.4 pfennige 
(0.89d.) was charged for 100 watt-hours, and the 
discount granted brought the rate per incan- 
descence lamp down to 0.4d. Yet the works made 
a clear profit in the first year. 

At Diisseldorf, where electricity works were 
opened in the same year, 1891, the floors of the 
accumulator rooms were arranged in grid fashion. 
The cell switches just described were for the first 
time combined with H. Miiller’s spark diverters, the 
rinciple of which is explained in Figs. 42 and 43. 
he controller cells Z, Z,. . . have contacts ¢, ¢,--- 
separated by insulators 7, i,, &c. ; k k, is a contact 
slide, whose two parts are joined by the resistance 
W. This resistance contains two little switches, a b 
and a, b,, which we see in Fig. 43 as arcs, over 
which two levers S, and §,, electrically insulated 
from one another, move in synchronism with the 
slide. In the figures a b is closed, a, b, is open ; 
the current passes from Z, vid c. and W to the 
lamps. When k k, has advanced by half a square, 
so as to bridge cy ty cy, the double lever §, S, will 
have made one-eighth of a turn; S, will jom 4 
and b, and S, a, and b,; both the little switches 
will be closed, and supply will be vid Z, ¢; Lazy 
W being in the circuit of cell Z,. At the next 
moment the three contacts will still be bridged 
as just described, but S, will rest on the spaces 
between the arcs ; ab will, therefore, be open, that 
isto say, the circuit of cell Z, has been interrupted, 

while resistance W was still in circuit. There w! 
not be any sparking between k and c,, therefore. 
The double-lever switch was first moved by poe 
of a cogwheel fixed to the further extremity of the 





screw shaft of Fig. 41. The final shape which the 
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apparatus received in the Christiania electricity 
works is illustrated in Fig. 44; the rotary move- 
ment has been converted into a sliding movement, 
as in slide-valve gear. Each of the slides moves up 
and down between four contacts which can easily 
be turned and renewed. 

As in the other plants the three-wire continuous 
current system was adopted in Altona, and the 
neutral wire was for the first time left uninsulated 
throughout. The works were started in 1892 with 
two triple-expansion engines of 350 horse-power 
normal, supplied by F. Schichau, of Elbing. The 
cylinder diameters are 16.5 in., 27.2 in., and 41in., 
the stroke of each being 19.7 in. At variable cut-off 
the governor acts upon the high-pressure piston 
valve, at fixed cut-off on the throttle valve ; the 
respective speeds are from 110 to 115 and from 130 
to 135 revolutions. The cylinders are not specially 
jacketed, but surrounded bythe steam chests. Kach 
cylinder can be fed with steam direct from the boiler, 
and there is further an extra valve through which 
the engine exhausts into the air should the injec- 
tion condenser fail. The cooling plant came from 
Klein, Schanzlin, and Becker, of Frankenthal. 
In Figs. 45 and 46, page 741, which illustrate this 
interesting plant, dimensions are marked in milli- 
metres. The condenser water is raised by two 
8}-in. centrifugal pumps, coupled with 11 horse- 
power electric motors. The suction pipes are pro- 
vided with floats and throttle valves and further 
with sluices, so that regulation and repairs can be 
effected without much disturbance. The cooling 
apparatus is divided into two sets, each consisting 
of a great number of boards, suspended on two 
levels, and arranged at right angles to one another. 

The two 11-ft. blowers are driven by one electric 
motor by means of belts, and send the air upward 
against the water flow. The apparatus answers 
well, the water being cooled from 110 deg. down to 
64deg. Fahr. The two dynamos, type J L, flat 
ring machines for 250 kilowatts at from 220 to 550 
volts, have armatures 10 ft. in diameter with 700 
coils; as the coils are each connected to a commu- 
tator bar, the commutator has itself the large dia- 
meter of 6 ft.2in. The shell with the 14 cast pole- 
pieces surrounds the armature, whose position can 
beadjusted. There being lamps of different voltage, 
H. Miiller introduced into the one feeder main S 
a special switch with two contacts e, 1, connected to 
two battery switches of the kind described above 


(Fig. 41). When the switch rests against e, the P D|- 


in S can be regulated independently of the tension 
in the feeder T ; when against J, in both simul- 
taneously. The heavy make and break switches, 
illustrated in Figs. 47 and 48, page 741, are also 
noteworthy. In the 3600-ampere switch of Fig. 47, 
the brush springs are arranged in split concen- 
tric circles; the wedge contact is pressed into 
the slot. In the 2400-ampere cut-out of Fig. 48, 
the brush springs are movable, whilst the cylin- 
drically bored contact brushes are fixed. The 
latter construction is preferable in so far as all the 
spring blades have the same shape. The switches 
are easily manipulated, and as they do not re- 
quire much copper, they have become popular. 
The feeder cables, furnished by Felten and Guil- 
leaume, vary between 0.24 and 0.54 square inch in 
section, 
(To be continued.) 





THE BELL-ELLIOTT TANGENT READING 
TACHEOMETER. 

Ws illustrate on page 733 a tacheometer theodolite, 
— by Mr. G. J. Bell, of Carlisle, which is now 

ing introduced by Messrs. Elliott Brothers, of 101 
and 102, St. Martin’s-lane, W.C. In order to measure 
distances with this instrument a level staff is erected 
at the distant point, and the instrument having teen 
carefully levelled, two readings are taken on points of 
the staff, say, 10 ft. apart. Then if 9 be the inclina- 
tion of the line of sight to the horizontal in making 
the upper reading, and ¢ the inclination in makin 
the lower reading, we have obviously the horizonta. 
distance of the staff: 

istics 
tan @ —tan @ 

In Mr. Bell’s instrument a ready means is provided 
for reading off these tangents direct from the instru- 
ment, without referring to tables. Subtracting the 
two readings from each other, and multiplying the 
reciprocal of the result by 10, gives at once the hori- 
zontal distance. The instrument is essentially an 


ordinary theodolite fitted with a trough compass, 
which can be used in the ordinary way. The two 
attachments which fit it specially for tacheometry 
first place, a very accurately divided 


consist of, in the 








scale rigidly secured to the uppef parallel plate, and 
fitted with a micrometer adjustment, by which it 
can be shifted with certainty through a distance of 


16.000 12 up to yy in. in the direction of its length. 


This scale can be read through a microscope fixed at 
right angles to the telescope as shown, and moving 
with the same, so that its axis makes the same angle 
with the prime vertical as the latter does with the 
horizontal plane of the instrument. A total reflection 
prism is used to deflect the line of visioa through the 
microscope through 90 deg., so as to bring the eye- 
piece into a convenient position for use. In making 
an observation the telescope is first aligned on the upper 
of the fixed marks on the level staff. The micrometer 
is then set to zero, and the division of the scale 
which is nearest to the cross wire of the microscope is 
read off through the latter. Say this was 19, then the 
natural tangent of the angle the line sight makes 
with the horizontal is 0.19 +, a correction to be ob- 
tained from the micrometer head, which is by means 
of a vernier divided into 500 parts. This head is now 
rotated till the cross hair of the eye-piece exactly cuts 
the scale mark, and the reading of the head is then 
noted. Assume this to be 125. Then the natural 
tangent of the angle in question is 0.19125. On making 
similar readings for the lower mark on the staff the 
numbers might be, say, 17 and 823, then we should 
have : 
Tan 6—tan ¢ = .01302. 


The reciprocal of this is .76805, and the correspond- 
ing distance between staff and instrument would be 
768.05 ft. This, perhaps, would be rather a long sight, 
and the accuracy of the instrument is, of course, the 
greater the nearer the staff. 





BRIDGE OVER THE HARLEM RIVER. 

Tus bridge, which carries the New York Central 
and Hudson River Railroad over the Harlem River, 
near New York, consists of a four-track, pin-connected, 
swing span of the subdivided Pratt type, and two 
approach spans on the north side of the river, one of 
which is 131 ft. 4tin. long and the other 185 ft. 44 in. 
long. The end of the north span is at 135th-street. The 
trusses of the shorter approach span are 26 ft. 3} in. 
deep, and those of the longer approach span 30ft. 10#in. 
deep. The swing span is 400 ft. in length over all, and 
389 ft. centre to centre of pins. Its breadth from centre 
to centre of outside trusses is 58 ft. 6in. The depth 
of the trusses at the centre of the draw span is 64 ft. 
centre to centre, and at the ends they are 25 ft. deep 
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centre tocentre. Each span has three trusses. Between 
these trusses are provided two clear ways, each 26 ft. 
wide, and each carrying two tracks. The two approach 
spans weigh, respectively, 475 tons and 850 tons, and 
the weight of the draw span is about 2500 tons. 

As will be seen from the general view of the bridge, 
Fig. 1, of our two-page plate, the centre truss of the 
draw differs from the two outer trusses, in that the 
posts at the pivot pier are spread at the lower chord 
to simplify the distribution of load on rollers. 

The To s taken in calculating these trusses were as 
follow: A live load of 3000 lb. per lineal foot of track 
was assumed, making, in all, 12,000 lb. per lineal foot 
of bridge. In addition to this an engine excess was 
taken of 8000 1b. per lineal foot of track for 40ft. The 
dead load was, for each side truss 2430 lb. per lineal 
foot, these figures showing clearly the relative weights 
of the centre and side trusses, 

The size of some of the larger pins used inthe work 
may indicate the weight of the rest of the structure. 
The heaviest pin used was 12 in. in diameter in the 
centre truss at the pivot pier, the corresponding pins 
for the side truss being 11 in. in diameter ; they are of 
forged steel. The material used in the bridge is open- 
hearth steel, and all parts were carefully tested. The 
specifications called for material to be used in the manu- 
facture of steel to be within the Bessemer limit of 
phosphorus .10 and sulphur .05 per cent. The finished 
material comes within the standard specifications of 
the New York Central Railway, for steel, provision 
being made that the contractor be allowed to substi- 
tute wrought iron for lateral and sway systems, and for 
minor parts of the turntable, the said wrought iron 
to correspond to specifications furnished by the rail- 
road company. All the rivet holes in the bottom 








chords and in such tension web members as are riveted, 
and in the drum and distributing girders of the turn- 
table are required to be drilled, and all other rivet 
holes throughout the work to be punched and reamed. 
All the cast steel used throughout the work was re- 
quired to contain under .04 per cent. of phosphorus. 
The cast steel for the rollers under the double drum 
gave an ultimate strength of about 80,000 lb. per 
square inch. 

The flooring of the bridge is a solid trough flooring, 
the troughs being connected directly to the bottom 
chords, which serve as stringers supporting the floor 
system. These troughs are 18 in. a and the rails 
are carried directly upon their tops, being bolted to 
them by clips. A special device is arranged for lock- 
ing the rails of the track when the bridge is closed. 
Figs. 2 to 6, of our two-page plate, illustrate clearly 
the construction of the bridge. 

The gear for operating the turning span is illus- 
trated  # Figs. 8 to 16 on pages 744 and 745. 
The central drum upon which the weight of the span 
is carried when the bridge is open is double, and 
consists of an inner drum 46 ft. in diameter and an 
outer drum 54 ft. in diameter. Under each of these 
drums is placed a row of 72 cast-steel rollers, being 
turned to a conical shape. The outer rollers are 24 in 
in diameter and the inner ones 20,7, in. in diameter, 
the faces in each case being 10} in. wide. The axles 
of these wheels are 2 in. in diameter, collars, for hub 
bearings, ace turned on them. A cast-steel centre 
pivot is provided, but this does not support any of 
the weight coming on the drum, this weight being 
taken up by the two rows of rollers. Outside of the 
rollers is a cast-steel rack in which the gearing re- 
volving the drum, engages. This rack is 4,°% in. pitch 
with a 10-in. face, and weighs 160 1b. per foot. The 
rollers themselves travel on a rolled steel track 123 in. 
wide by 2}in. thick under the outer circle and 4} in. 
thick under the inner circle. This track lies on a base- 
_— which is bolted to the masonry. The two 

rums are made in 12 inner and 12 outer segments 
as shown. The inner drum is 5 ft. 11? in. out to 
out, having a web 71? in. by 4 in., its flanges being 
four angles, Gin. by 6 in. by in. The outer drum 
is 5 ft. 10in. out to out with a web 70 in. by }in., 
and flanges of four angles, 6 in. by 6in. by in. The 
two drums are separated by 16 cross diaphragms, and 
radial struts extend from the centre pivot cast- 
ing to the inner drum. The three trusses of the 
bridge are supported by eight beams parallel to 
each other and crossing the circle of the drums 
as eight parallel chords. In this way there are 
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provided 32 points of support which distribute the 
great weight to be carried, so that no one part 
is unduly loaded. These eight distributing girders 
are similar in construction. The four long ones 
crossing the drums near the centre are each 61 ft. 2 in, 
long. They have webs 69in. by }% in., and their 
flanges consist of four 6 in. by 8 in. by #in. angles, 
with double cover plates. They are connected in 
pairs by five transverse diaphragms, and also by a 
smaller diaphragm at every trough floor connection. 
Crossing these distributing girders at right angles are 
four raising girders. These support the trusses of 
the draw, two extending longitudinally under the 
middle truss, and one longitudinally under each of the 
side trusses. The two under the middle truss consist 
each of two 46in. by }4 in. by 7 ft. 3 in. webs, four 
6in. by 6 in. by }4 in. flange angles, cover plates, 
vertical stiffeners, transverse diaphragms, and one 
longitudinal diaphragm. The two raising girders for 
the side trusses cross the distributing girders outside 
of the outer drum, these latter girders thus acting as 
cantilevers. 

The power for turning the bridge, and for raising 
the al and locking them, is provided by engines 
placed in the engine-house before referred to. There 
are duplicate engines, as well as duplicate boilers, 
and these are so arranged that either engine and 
boiler is able to independently work the bridge. The 
engines are two 50 horse-power oscillating steam 
ongines, with 10 in. by 7 in. double cylinders. Under 
ordinary circumstances both engines will be used at 
once. ‘The double set is provided to serve in cases of 
emergency. Each of the engines above mentioned is 
coupled directly to a differential gear machine, the 





proportion being 19.to 1. The engines are inde- 
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TURNING GEAR FOR THE HARLEM RIVER BRIDGE. 
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pendent of each other entirely, except that they are| by one éngine only, it will be through a set of com-| together. Besides the engines, there are placed in the 
controlled by one reverse valve rock shaft and starting | pound gears giving the vertical shaft about one-half | engine-house two boilers, each of 50 rans oy ora - 
wheel. When the whole duty of turning is to be done | the regular speed given by the two engines working | the vertical type, united by means of special hoods to 
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TURNING GEAR FOR THE HARLEM RIVER BRIDGE. 
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4 single stack, which is carried up above the super- | indicator is placed in the engine-room for recording| The foundations for the draw-span, particularly the 
structure and stayed for wind pressure. A Worthing-|the movement of the draw in turning and locking. | pivot pier, are very heavy, in order to take up the 
ton duplex feed ‘pump is furnished for feeding the| The house is also provided with necessary tools, &c. | great loads coming upon them. The centre pier rests 

ilers, as well as two injectors, and two water |The engine-house itself is of steel frame, roofed and | upon 700 piles driven to an average depth of 54 ft. 
tanks are provided of 1800 gallons capacity, also | covered with galvanised iron, and having a steel floor. | below mean high water. These piles are about 14 in. 
be steel coal- bin holding 3 tons, arrangements | Windows are provided so as to give a view both along] at the butt and 8 in. at the smaller end, and were 
f ing provided to elevate coal from the protection | the direction of the railroad track and up and down| driven to a penetration of 1} in. for the last blow. 
enders to the level’ of the engine-house floor. An | the river. About 11 tons per pile is allowed in this pier, the piles 
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being driven about 2 ft. 6 in. centre to centre. After 
the piles have been cut off, about 1200 cubic yards of 
concrete was filled in around their heads, and above 
this a heavy timber grillage was placed about 64 ft. 
thick. The piles are protected further by rip-rap. 
Upon the grillage the masonry work proper of the 
pier is built. It is 65 ft. in diameter at the bottom 
and is annular in shape, consisting of an outer ring 
and a central portion connected by six radial walls. 
In addition to this pier there is a pier of ordinary de- 
sign on the north side, and another of quite a different 
design on the south side, the latter being largely orna- 
mental in itsfunctions. It consists of practically three 
piers connected by two arches, and, as the masonry is 
all rock-faced ashlar, it presents a very handsome 
appearance. 

The draw span, when open, leaves two 100-ft. clear 
channels in the river, and as it was necessary during 
the erection that one of these channels be not ob- 
structed by false work or in any other way, the bridge 
was erected on the centre fenders, which were fur- 
nished by the railroad company. The general design 
of the bridge was made by Mr. Walter Katte, chief 
engineer of the New York Central Railroad, and the 
calculations and detailed designs were made by Mr. F. 
W. Wilson, assistant engineer in charge of the Bridge 
Department, under the personal supervision of the 
chief engineer. The contractor for the metal-work 
was the King Bridge Company, of Cleveland, Ohio, 
represented by its Eastern agent, Mr. George E. 
Gifford, M. Am. Soc. C.E. 


NOTES FROM THE NORTH. 
Gascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon meeting 
of the iron market last Thursday some 15,000 tons were 
dealt in. The tone was flat, and Scotch iron fell 14d. 
per ton at 49s. 44d. cash; hematite iron also declined 
14d. per ton. In the afternoon the market was weaker 
on further realisations, and Scotch lost other 14d., and 
hematite iron 4d. per ton. There were sellers of Cleve- 
land at 45s. per ton cash, being a drop from the top 
price during the ‘‘corner” of 10s. per ton. The sales 
amounted to 20,000 tons, and the settlement prices at 
the close were: Scotch iron, 49s. 3d. per ton; Cleve- 
land, 44s. 9d.; Cumberland and Middlesbrough iron, 
7s. 14d. and 55s. per ton. At the forenoon session 
of the pig-iron market on Friday 40,000 tons changed 
hands, chiefly hematite iron, which fell 4d. per ton. 
Scotch rose 1d. per ton. In the afternoon other 25,000 
tons were dealt in, and hematite iron fell another 1d. per 
ton. Cleveland was quoted 3d. per ton higher. Some 
30,000 tons were dealt in on Monday forenoon, and the 
tone of the market was firm. Scotch rose 1d. per ton, 
and hematite iron 14d. In the afternoon somewhere 
about 25,000 tons were dealt in, and the tone was 
weak, the improvement made in the forenoon being 
lost. A sale of Cleveland iron took place at 44s. 9d. 
per ton for December 31 fixed. The settlement 
prices were: Scotch, 493. 3d. x ton; Cleveland, 
44s. 9d.; Cumberland and Middlesbrough hematite 
iron, respectively 57s. and 55s. per ton. On Tues- 
day forenoon about 10,000 tons were dealt in. The 
tone was flat. Scotch fell 2d. and hematite iron 4d. per 
ton. About 20,000 tons changed hands in the afternoon, 
and the market continued flat, Scotch dropping another 
1d. per ton, and hematite iron 14d. per ton. Theclosin 
settlement prices were: 49s., 44s. 104., 563. 104d., an 
54s. 74d. per ton. At the forenoon market to-day there 
was a large sale of iron. The tone was flat, and Scotch 








lost 1d. per ton. The tone continued fiat in the 
afternoon, and Scotch and hematite iron both lost 
another 4d. per ton, while the sales reached 20,000 
tons, and the settlement prices were 48s. 104d., 
44s. 104d., 563. 9d., and 54s. 74d. r ton. he 
following are the current rates for No. 1 makers’ 
iron: Clyde, 543. per ton; Gartsherrie, 56s. 6d.; Sum- 


merlee and Calder, 57s.; Coltness, 60s. per ton—the 
foregoing all shipped at Glasgow ; Glengarnock (shipped 
at Ardrossan), 54s. 6d.; Shotts (shipped at Leith), 57s. ; 
Carron (shipped at Grangemouth), 56s. per ton. Heavy 
sales of hematite iron have lately been reported. Sales 
of hematite iron from the iron works have been made at 
603. 6d. per ton delivered at the steel works. The ‘‘ make” 
of that kind of iron was never at any former period on 
so large a scale as it is just now. There has been more 
business doing with consumers, especially in the steel 
department. The stocks of iron in Messrs. Connal and 
Co.’s public warrant stores stood at 320,202 tons yester- 
day afternoon, against 321,130 tons yesterday week, thus 
showing a reduction for the past week amounting to 928 
tons. 

Finished Iron and Steel.—There has been more business 
doing, especially in the steel department, manufacturers 
reporting a very large inquiry for all descriptions of 
finished material well into next year. Good orders for 
shipbuilding steel have been placed during the week ; in- 

both in finished iron and steel trade is exceedingly 
busy, and prices are advancing. 


Glasgow Copper Market.—At the morning meeting of 
the copper market last Thursday 25 tons were sold, and 
the price gave way ls. 3d. per ton. In the afternoon 
100 tons were sold, and the price fell other 2s. 6d. per 
ton. One lot of ones (25 tons) chan hands at the 
forenoon meeting last Friday, and the price dropped 
2s. 6d. per ton. No business was done in the afternoon, 
but prices fell other 2s. 6d. per ton. One lot was sold on 


Monday forenoon, and the price fell 3s. 9d. per ton, In 


the afternoon the market was weak, and on the sale of 
150 tons the price fell other 6s. 3d. per ton. Yesterday 
forenoon 50 tons were sold, and prices remained unchanged. 
In the afternoon 150 tons changed hands, and prices fell 
33. 9d. per ton. One lot was dealt in this forenoon, and 
the price gave way 2s. 6d. per ton. Other 25 tons were 
dealt in at the afternoon market, and the price rallied 5s. 
per ton. 


Sale of Calderbank Steel Works.—These works have been 
sold this week, the price at which they were knocked 
down being 35,0007. The purchaser’s name has not been 
allowed to transpire. The capital of the original com- 
pany was 100,000/., but the company never met with 
any great success. Several times the works were 
put up to public auction, and at each time at a lower up- 
set price. 

Aberdeen Harbour Engineer’s Salary.—The Works 
Committee of Aberdeen Harbour Board resolved last 
Monday to recommend that the salary of the harbour 
engineer (Mr. R. G. Nicol) be increased from 500/. to 

/, per annum. 

A Big Shipbuilding Order.—The Times St. John’s 
correspondent telegraphs that orders for seven steamers 
for the Newfoundland coasting and mail service have 
been placed at Glasgow. This contract, which was 
announced some time ago, has been secured by Messrs. 
Inglis and Co., Pointhouse. The cost of the steamers is 
said to be 750,000 dols. 

Other Shipbuilding Contracts. — An order for two 
steamers has been taken by the Campbeltown Shipbuild- 
ing Company, the same to be supplied to the Bristo] 
Steam Navigation Company for their Continental trade. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Pirating Sheffield Trade Marks.—Some months ago it 
came to the knowledge of Messrs. Joseph Rodgers and 
Sons, Limited, cutlery manufacturers of Sheffield, that 
a firm in Solingen were exporting cutlery mark 
‘*Rogger, Sheffield,” principally to South America. 
Inquiries were instituted, and it was found that the 
offenders were Carl Hermann Wundes and his son, 
Walter Wundes, both of Solingen. Under examination 
the elder defendent stated that his reason for striking 
‘* Sheffield” on his cutlery was that in Solingen it was a 
regular custom to strike English marks upon goods manu- 
factured in Solingen. He knew that the purchaser might, 
owing to the marks, be deceived as to the origin of the 
goods and would assume that they were English. The 
case came before the Criminal Court at Elberfeld on 
November 23, and the defendants were convicted of im- 

roperly using the word Sheffield, but as they had not 

n previously convic they were fined 150 marks 
each and costs, the judgment of the Court to be pub- 
lished at the defendants’ expense. 

Employers’ Liability for Accidents.—The first case in 
Sheffield under the Workmen’s Compensation Act of last 
year came before His Honour Judge Waddy, Q.C., on 
the 2nd inst. The applicant was William Thomas 
Vickers, a labourer, for whom Mr. A. M. Wilson ap- 
peared, and the respondents were Messrs. Charles Cam- 
mell and Co., Limited, of the Cyclops Works, for whom 
Mr. W. E. Clegg appeared. The Judge, at the opening 
of the case, said he had spent a lot of time over the 
Act, and he was looking forward to being overruled 
and put on his feet, and being knocked down again 
by the Court above. He looked forward with terror 
almost to this Act.—Mr. Wilson remarked that it 
was the finest hunting ground for lawyers that was 
ever made.—The facts of the case were that while 
Vickers was engaged with others on July 26 in build- 
ing a furnace in Messrs. Cammell’s works, some heavy 
plates fell, trapping his hands. Vickers, who had 
only entered the service of Messrs. Cammell about a 
month before the accident, was an out-patient at the 
Royal Infirmary for twelve weeks, would be totally in- 
capacitated from work for another two or three months, 
and would poomey be partially incapacitated for the 
rest of his life. Messrs. Cammell had admitted liability, 
and were willing to pay 11s. per week up to Friday, the 
2nd inst., and 2s. 6d. per week after. It was also stated, 
on their behalf, that they were were willing to find plain- 
tiff work at the same wages he had been receiving—22s. 
per week. Mr. Wilson urged that his client would not be 
able to earn more than 12s. a week for the remainder of 
his life, and he therefore asked for 10s. a week compensa- 
tion, the compensation for total incapacity to continue 
until March 2. His Honour said he thought the plaintiff’s 
earning power would be at least 5s. per week less than it 
was before the accident, and he made an order for that 
sum. 


Gun Forgings and Projectiles. — During the present 
week further orders for heavy gun forgings have been 
placed with Sheffield firms. They are required for the 
battleships, which are now being constructed by the 
Government. There are, however, no orders on hand at 
present for armour-piercing projectiles, and the plant 
put down for their manufacture is practically idle. As 
ge 3 battleship has to be supplied with a certain number 
of these projectiles it seems a pity that orders for at 
least a portion of them cannot be pl at once. 
The reason assigned for the delay is that the authorities 
are contemplating a change in the design of these projec- 
tiles. It is anticipated that there will be large require- 
ments for lyddite shells for the Government, but inquiries 
have not yet been issued. A fair amount of business is 
being done in cast-steel shells. Inquiries for heavy shaft- 
ings for marine work are extremely plentiful, and orders 





are being booked for future delivery at increasing prices. 








South Yorkshire Coal Trade.—The increasin ivi 
which has characterised the coal trade of the dutrict 
some time past is well maintained. The collieries with 
few exceptions are working well up to the average and 
the outputis moving away freely. feature of the house. 
coal trade is the increasing demand for record qualities 
especially from the metropolitan market. In manufac. 
turing fuel, small coal and nuts are in good request, and 
the new contracts are being made at advanced rates, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there oo a 
pretty numerous attendance on ’Change, but the market 
was quiet and rather dull, and the amount of business 
transacted was but small. After recent excitement caused 
by speculation, the market suffered from flatness, and 
legitimate traders were in no great hurry to settle down 
to ordinary business, there being still an undercurrent of 
unrest. Prices, however, were something like what they 
should be under present conditions of trade. The general 
figure named for prompt f.o.b. delivery of No. 3 g.m.b, 
Cleveland pig iron was 45s., and a good few sales were 
recorded at that price. Several makers asked 45s. 6d., 
and reported that they were able to get it, but that 
gg was also accepted for next quarter’s delivery, 

Yo. 1 Cleveland pig was about 46s. 6d.; No. 4 
foundry, 44s. 6d. ; grey forge, 423. 9d. ; mottled, 42s, 3d. ; 
and white, 41s. 9d. to 42s. Middlesbrough warrants were 
steady but quiet throughout the day at 44s. 9d. cash 
buyers. The demand for east coast hematite pig iron was 
good and buyers readily paid 55s. for early delivery of 
mixed numbers, but several producers declared that cost 
of production warranted a higher rate, and they were not 
inclined to sell under 55s. 6d., which figure was realised. 
Spanish ore strong, and merchants were not over keen 
about selling, owing to the uncertain state of affairs in 
—_. Rubio was 14s. 9d. to 15s, ex-ship Tees. Mid- 
dlesbrough hematite warrants opened at 54s. 9d. and 


ed | Closed weak at 54s. 6d. cash buyers. The only alteration 


in the market to-day was in Middlesbrough hematite war- 
rants, which stiffened to 54s. 74d. cash buyers. 


Manufactured Iron and Steel.—In most branches of the 
manufactured iron and steel trades the demand is in 
excess of the supply. Some of the platemakers have con- 
tracts booked which will keep them busy for the greater 
part of next year, and it is almost impossible to buy for 
anything like early delivery. Prospects for the future 
are encouraging. The following are about the market 
quotations: Common iron bars, 61, 2s. 6d.; best bars, 
61. 12s. 6d.; iron ship-plates, 6/. 7s. 6d.; iron ship- 
angles, 6/. 2s. 6d. ; steel ship-plates, 67. 15s. ; and steel 
ship-angles, 6/7, 10s.—all less the customary 24 per cent. 
discount for cash. Heavy sections of steel rails are 
41, 12s. 6d. net at works. 


Coal and Coke.—The coal trade is steady, without 
change in prices, which are almost nominal, there bein 
so little now obtainable for this month. For feroenl 
delivery a good deal of desire to sell is shown. Bunker 
coal is in pretty full demand. Household coal quiet. 
Coke in excellent request for local consumption, and 
“+g blast-furnace qualities are fully 15s. 6d. delivered 

ere. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—Orders for steam coal have come to hand 
freely. Prices have shown no great change, the best 
steam coal making 13s. to 133. 6d. per ton, while secon- 
dary qualities have brought 11s. to 12s. per ton. There 
has been a satisfactory demand for house coal; No. 3 
Rhondda large has made 12s. 6d. to 13s. per ton. Nego- 
ciations are pending for coke for the first quarter of 1899. 
Quotations have been well maintained, foundry qualities 
making 18s. 6d. to 19s. per ton, and furnace ditto 16s. 6d. 
to 17s. 6d. per ton. 

The ‘* Argonaut.”—The Argonaut, cruiser, a sister- 
ship to the Europa and the Niobe, arrived in Plymouth 
Sound on Saturday on completing the first of her 30 hours’ 
steam trials. The steaming and navigating party fur- 
nished by the Medway Fleet Reserve, comprised Com- 
mander J. P. Rolleston, of the Pembroke ; Fleet-Engineer 
A. Spyer, of the Engineering Branch at the Admiralty ; 
Mr. W. J. Littlejohns, Inspector of Machinery; Mr. 
Howard Bone, , engineer, Chatham Dockyard ; Mr. 
Stewart, Medway Steam Reserve; Mr. Gracie, repre- 
senting the Fairfield Shipbuilding and Engineering Com- 
pany, Glasgow, by whom the Argonaut has been built and 
engined ; and Mr. Lewthwaite, of Devonport, Admiralty 
overseer for the hull of the ship. At an indicated 
horse-power of 3700, the speed a was 12.97 
knots under natural draught. The Argonaut will 
make four full-power runs between Rame Head and 
Dodman Point; and if the results are satisfactory, the 
vessel will be accepted by the Lords of the Admiralty. 


The Menai Straits.—To meet the growth of traffic be- 
tween Chester and Holyhead, the London and North- 
Western Railway Company proposes to construct 
second bridge over the Menai Straits, at a height of 
104 ft. above high-water mark. Unlike the tubular 
bridge, the new structure will not be closed, the sides 
being proposed to be of lattice-work. 

Devonport Dockyard.—In consequence of great pressure 
of work at Devonport dockyard, the Astrea, cruiser, will 
be refitted at Chatham. 

Rhymney Railway.—Mr. J. Boyle has_resigned - 
chairmanship of the Rhymney Railway Company, = 
lso retired from the board. Mr. oe was elect 


has al ; 
provisional chairman on December 14, 1853, and chairman 
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of the board on December 6, 1854. Mr. Boyle is succeeded 
in the chairmanship by Mr. W. Austin, who was elected 
a director on December 19, 1854, and who was elected 
deputy-chairman on February 3, 1890. Mr, Franklin 
Evans succeeds Mr. Austin in the deputy-chairmanship. 
Mr. Evans was elected a director on July 2, 1878. 


The “Iris.”—The Lords of the Admiralty have ap- 
roved an expenditure of 23362. in making good the 
defects of the Iris, eruiser ; the work is to be completed 
in fourteen days. 
orpedo Tubes.—The torpedo manufacturing depart- 
Peis repeal Dockyard has completed the construc- 
tion of two 18-in. submer, torpedo tubes for the Spar- 
tiate, cruiser, building at Pembroke. The tubes and their 
fittings, which have cost over 5000/., will be sent in the 
storeship Discovery to Pembroke, to be fitted in place. 


Barry Railway.—The directors of the Barry Railway 
Company some time since decided to extend the com- 

ny’s commercial graving dock, and the work is now 
being carried out. 

Milford Haven to Canada.—On Wednesday the Gas- 

ia, of the new steamship line from Wales to Canada, 
eft Milford Haven on her first voyage. She carried 
500 tons of Welsh tinplates and 140 passengers. 

The Swansea Valley.—The tinplate trade of the Swan- 
sea Valley is considered to present a better tone than it 
has done for many months past. There are now 10 
mills at work which had been at a standstill for some 
time. The collieries of the district have been fairly busy. 


Water Supply of Cardiff.—Mr. Alderman Jones pre- 
sided at a meeting of the Water Works Committee of the 
Cardiff Town Council on Monday, when the water 
works engineer (Mr. C. H. Priestley) reported that on 
November 1 the total quantity of water in store at the re- 
servoirs was 984,000,000 gallons, an increase of 148,000,000 
gallons over the previous month. On December 1 the 
quantity was 1,007,000,000 gallons, an increase of 
23,000,000 gallons over November 1. The total quantity 
jin store on the 1st inst. was in excess of the same date 
last year by 72,000,000 gallons. A report delivered by 
Mr. Thomas Hughes, borough analyst, was to the effect 
that the quality of the water last month was normal and 
eatisfactory. 





INSTITUTION OF ELECTRICAL ENGINEERS.—The annual 
dinner took place last Wednesday at the Hotel Cecil, the 
President, Mr. J. W. Swan, being in the chair. Among 
the guests were the Earl of Dundonald, the Earl of Lich- 
field, Lord Monkswell, Sir Richard Webster, Mr. Shaw- 
Lefevre, Sir Courteney Boyle, and Dr. A, A. Common. 
Sir Richard Webster proposed the toast of ‘‘the Institu- 
tion of Electrical Engineers,” which was responded to by 
Mr. Swan. The evening was very successful. 





PrRSONAL.—Messrs. Thomas Smith and Sons, Limited, 
of Saltley, write to us pointing out that the balance-sheet 
of Thomas Smith’s Stamping Works, Limited, which 
was recently published, does not refer to them as appears 
to have been imagined by many of their business con- 
nections. The two companies are entirely distinct 
undertakings.—Messrs. Uhlmann and Keutgen, of 15, 
Cooper’s-row, London, E.C., have removed to larger 
premises at 207, Pentonville-road, N. 





Tue FreNcH SHIPBUILDING PROGRAMME.—The vessels 
of all classes to be completed, carried forward, or begun 
in 1899 number 108, and include seven battleships, 13 
armoured cruisers, and eight protected cruisers. Prac- 
tically 17 vessels on the list are already out of hand, or 
will be before the close of 1898—the battleships Charle- 
magne and Gaulois, the first-class cruiser Guichen, the 
second-class cruiser Protet, the despatch vessel Kersaint, 
the torpedo-boat destroyers Dunoisand Durandal, the sea- 
going boat Cyclone, and nine first-class boats. Of the 91 
other vessels, 63 will be in hand on December 31, 1898, and 
during 1899 the following will be completed : The battleship 
Saint Louis (April), the armoured cruiser D’Entrecasteaux 
(now actually completing her trials), the first-class cruiser 
Chateaurenault, the third-class cruisers D’Estrées and 
Supernet, the torpedo-boat destroyers Hallebarde, La 
Hire, Fauconneau, Tepingele, Pique, Epée, Framée, and 
Yatagan, the gunboat Decidée, the submarine boat Morse, 
17 first-class torpedo-boats, and six vedette boats for the 
transport Foudre. The vessels to be finished in 1900 
are the battleships Henry IV. and Iéna, the first-class 
cruiser Jurien de la Graviére, the gunboat Zélée, the sub- 
marine boat Narval, and the sea-going torpedo boats 
Siroco, Mistral, Simoun, Typhon, mbe, and Auda- 
cleux; in 1901 the battleship Suffren, the armoured 
cruisers Jeanne d’Arc, Gueydon, Dupetit-Thouars, Mont- 
calm, Desaix, and Kleber, the transport Vaucluse, (long 
at @ standstill), and torpedo-boat No, 242 (Saigon) ; in 
1902 the armoured cruisers Condé, Gloire, Dupleix, and 
Sully, and torpedo-boat No. 244(Saigon). In addition to 
the 63 vessels indicated, 28 are to be laid down in 1899, 
making the total of 91. The most important of these 
will be the battleship A 8 and the armoured cruisers C 9 
and 10. The battleship is to be built at Brest, but no 
money provision is made for her, and she can scarcely be 

un in 1899. The armoured cruisers are to be of the 
Gloire type (10,014 tons 3 engines, 20,500 indicated horse- 
power ; water-tube boilers ; 21 knots ; guns, two 7.6in., 
eight 6.4 in., six 3.9in., and 26 smaller). The programme 
also includes two second-class cruisers, H 4 and H5, six 
submarine boats of the Narval t pe (106 tons), Q5 to 
Q10; two destroyers, M 8 poy | 9; four sea-going 


> reed boats, N 18 to N 21; and eleven first-class boats, 
64toP74. The cruisers H 4and H65 are of a new class 

tons; engines, 15,000 indicated 
water-tube 
15 smaller, 


: horse-power ; 
boilers; 23 knots; guns, eight 3.9 in. and 
all quick-firers, 


MISCELLANEA. 


THE capital value of the Swedish railways 
18,699, 0002. 

The East London Water Company have given notice 
that they are about to resume constant supply in all their 
districts. 

The opening meeting of the new session of the Society 
of Civil and Mechanical Engineers was held at the Hotel 
Victoria on Thursday, December 1, when Mr. Baines 
Dadley, the President, delivered an address. 


Messrs. George Philip and Son, of 32, Fleet-street, 
London, have issued a working model entitled ‘‘Trigo- 
nometry at a Glance,” showing the relations between the 
trigonometric functions. The model has been devised by 
Mr. G. W. Usill, A.M. Inst. C.E , and Mr. F. J. Browne. 


The Board of Trade have recently confirmed an order 
authorising the construction of a light railway from 
Summerhill-road, in the City and County of Bristol, 
to Hanham, in the parish of Kingswood, in the County 
of Gloucester. 


A meeting of the Yorkshire College Engineering Society 
= = the Yorkshire ~ e on cage De- 
cember 5, when a paper on the ‘‘ Linotype Composing 
Machine ” was weed by Mr. F. C. Wolby, chief draughts- 
man to the Linotype Company. The lecture was illus- 
trated by diagrams and by the exhibition of different 
parts of the mechanism of the machine. 


The following scholarships have been awarded in con- 
nection with the present session of the Central Technical 
College, South Kensington: Clothworkers’ Scholarship, 
60/. a year, to A. J. Cook; Mitchell Scholarship, 50/. a 
year, to R. H. Collins; John Samuel Scholarship, 30/. 
and free education, to F. C. Hounsfield ; Institute’s Free 
Studentships, to R. H. Buckie, A. W. Harrold, and 
W. H. P. Brounger. 


It has been decided by the Secretary of State for War 
to apply to the whole of the horse and field batteries at 
home an arrangement for checking recoil, thus enabling 
the advantages of quick-fire to be realised. This arrange- 
ment, which is the invention of the Superintendent of the 
Royal Carriage Factory at Woolwich Arsenal, is exceed- 
ingly simple and comparatively inexpensive, and it has 
proved to be capable of greatly augmenting the speed of 
fire now attained by the service artillery. 

The following announcement is contained in last Friday’s 
Gazette: “In pursuence of Section 1 of the Rules Publica- 
tion Act, 1893, notice is hereby given that the Secretary 
of State for the Home Department proposes, at the ex- 
piration of 40 days from the publication of this notice, to 
make an order under Section 39 of the Factory and Work- 
shop Act, 1895, allowing warehouses forming part of fac- 
tories or workshops in which edged tools are made to be 
treated as separate factories or workshops, so far as regards 
the period of employment of children, young persons, 
and women.” 


is 


The first annual meeting and students’ conversaziene of | P 


the Northampton Institute, Clerkenwell, will be held this 
evening, and an excellent programme has been arranged, 
including short lectures on ‘Wireless Telegraphy,” 
‘‘Modern War Vessels,” and ‘‘Colour Photography.” 
Perhaps the most important function of these institutions 
is connected with their social rather than with their educa- 
tional side, and in the case of the Northampton Institute 
we observe that every facility is afforded for the full de- 
velopment of the social and recreative section of the 
undertaking. 


The trade returns for the past month are not, on 
the whole, unsatisfactory. The imports are valued at 
42,069,5697., an increase of 903,423/., equal to 2.1 per 
cent., and the exports of British and Irish produce at 
19,820, 2077., an increase of 46,613/., equal to 0.2 per cent. 
Exports of foreign and colonial merchandise are valued 
at 4,530,834/., an increase of 302,008/.. equal to 7.1 per 
cent., this increase being found chiefly in bacon, caout- 
chouc, coffee, copper, leather, rice, and spices. The ex- 
ports of iron and steel are, however, less than during 
the corresponding month of last od the value being 
2,179,513/. in 1897, and but 1,854,9377. this year. Ma- 
chinery and mill work have, on the other hand, improved 
from 1,195,8022. to 1,683,4387. It has, however, to be 
remembered that this year we have had no engineers’ 
strike, so that the figures are hardly comparable. 


The Times Philadelphia correspondent says that M. 
Hutin, the Director-General of the Panama Canal, in a re- 
cent interview with Mr. Secretary Hay, offered to sell 
the canal to the United States for about 130,000,000 dols., 
hinting that if the offer were declined the canal would be 
completed and opened to foreign warships, and that the 
directors would ‘‘cut” rates in competition with the 
Nicaragua Canal. This was communicated to the Presi- 
dent, who gave M. Hutin a very brief audience, in which 
he declined to listen to the offer or the threat. 
Hutin’s mission has failed, and the United States Govern- 
ment is committed to the support of the Nicaragua Canal. 
—The Colombian House of Representatives has rejected 
the petition of the Panama Canal Company to extend 
for six years the time for completing the canal. The 
company has still six years to carry on work. 


Mr. V. de Michele, of Rochester, has published the 
following 1899 ‘‘Michele Test” for Portland cement: 
Pats 4-in. thick in-water, to be absolutely sound at seven 
days ; tensile strength, 400 Ib. per square inch at seven 
days ; and 450 lb. per square inch at fourteen days. Fine- 
ness, 15 per cent. residue on a 100 sieve. ‘The pats to be 
gauged on glass, immersed in water immediately, and left 
there for the whole period. One pat to each three bricks. 





The test bricks to be gauged by a skilled man, with a 





minimum quantity of water, and well rammed into 

moulds. The average of three to be taken, which shall 

represent about 100 tons or less. The strain to be applied 

as quickly as possible. The sieve to have 10,000 in per 

square inch, and to be of wire not less than .004 in. 

S S.W.G.) in diameter. Shaking to be continued for 
ve minutes. 

According tothe Débats, M. Lockroy has modified the 
French shipbuilding programme. He now asks Parlia- 
ment to authorise the laying down of one first-class 
battleship, the plans of which are under consideration ; 
two armou cruisers of 10,014 tons, of the Condé type, 
with a speed of 21 knots; two cruisers, of a new type, of 
4000 tons and 23 knots s ; two destroyers, the plans 
of which are under consideration ; four other destroyers ; 
eleven first-class to’ o-boats and six submarine torpedo- 
boats, of the Narval class, the first specimen of which is 
now being built at Cherbourg. When these vessels are 
finished, as well as those a y under construetion, 
they will form an addition to the Navy of 109 fighting 
ships of all classes, namely, seven battleships, twenty-one 
cruisers of different types, and the rest torpedo-boats, 
destroyers, and despatch boats. The battleships and 
cruisers are expected to be ready by 1903. 

In view of the provision of Clause 6 of the Act of Parlia- 
ment recently at the instance of the Lancashire 
County Council that a county council may, if they see fit, 
contribute, or join with other local authorities in contri- 
buting, to the rebuilding, widening, or improvement of 
any bridge in the county belonging to any railway, canal, 
or other company, corporation, or person, and to the 
widening and improvement of the approaches thereto, 
and that any such contribution of the county council 
shall be paid out of the county fund and shall be deemed 
a special county purpose, the executive council of the 
County Councils Association addressed a, circular to 
county councils requesting information as whether rail- 
way companies have prohibited the e of road loco- 
motives across over-line bridges, ok if so, whether any 
inconvenience has arisen from such prohibition and had 
the council taken any steps in the matter; and also, 
whether, in the opinion of the council, it would be desir- 
able to pomenie a Bill applying to counties generally the 

rinciples of the clause quoted. Replies to the circular 
ave been received from 28 councils. 


The annual report of the administrators of the North 
Sea-Baltic Canal, just published, treats of their activity 
only up to March 31 last. The staff during the year 
under review consisted of 262 regular and 53 extraordi- 
nary Officials in addition to 351 monthly and 354 daily 
labourers, whose united pay amounted to 927,769 marks. 
As the traffic requirements absorbed 1,350,514 marks, the 
total expenses, 2,278,283 marks, exceeded the receipts, 
1,300,018 marks, by 978,264 marks—roughly speaking, 
about 75 cent. The receipts show an increase of 283,163 
marks, or 27.85 par cent., attributable to more frequent 
traffic and to the passage of vessels of larger tonnage. 
The expenses also increased by 203,490 marks which had 


| to be disbursed for new installations, extensions, and im- 


rovements. As these, however are not recurring items, 
it is likely that a very brief period will equalise receipts 
and doer gyn The main source of revenue, canal dues, 


realised 1,171,594 marks, the receipts next in importance 
— from towage charges, for which 89,275 marks 
was collected. The average duration of the entire pas- 


ing year to 8 hours 36 minutes. Ihe average s for 


——_ was reduced from 9 hours 33 minutes during the pre- 
small steamers of less than 5 metres draught was ib kilo- 


metres asd hour, and for larger vessels 11.1 kilometres. 
Delays by fog occurred on 79 days; by ice not atall ; 9396 
steamers and 13,712 small craft, together 23,108 vessels, 


with a total tonnage respectively of 1,927,946 and 541,849, 
in all 2,469,795 net registered tons, traversed the canal 
during the year, showing an increase of 3148 vessels 
and 621,337 registered tons, equal to 33.61 per cent. of 
all tonnage. Of the 9396 steamers of 1,927,946 tons re- 
corded above, 4180 of 544,441 tons belonged to regular 
lines—viz., the daily Kiel-Rendsburg and Rensburg- 
Brunsbiittel lines, the bi-weekly Hamburg-Copenhagen, 
and the weekly Hamburg-Jutland cattle boats. “The 
month of November, with its ——- high barometer 
and clear still weather, proved prejudicial to the canal 
revenues, a8 it. was found that under such climatic condi- 
tions masters prefer the eo Skagen route to the higher 
canal expenses. Of the whole traffic 87.88 per cent. of 
the vessels and 69.30 per cent. of the tonnage were under 
the German flag. Great Britain followed with 8.08 per 
cent. of the total tonnage; Denmark with 7.38 per cent.; 
Sweden, 6.06; Norway, 2.87; Russia, 2.54; Holland, 
2.30; Belgium, 0.59; and, lastly, France, 0.17 per cent. 








RosrpaLE Ironstont.— Mr. R. Richardson, C.E,, 
borough surveyor of Malton, gave a party of scientists on 
Monday night, November 28, an interesting account of the 
ironstone mines at Rosedale, North Yorkshire. In the 
course of his address, Mr. Richardson stated that all the 


* | ironstone got out of the east mines is now worked by elec- 


tricity, and that a mining awe which has secured a 
lease of an additional 600acres of land on the Danby royalty 
of Lord Downe, is extending its mines in the direction of 
Fryup Head on the Whitby side. to the origin of 
the mines, Mr. Richardson recalled the faet that in 1849 
an old fisherman, walking over the moors to his home at 
Whitby, noticed that the roads were being repaired with 
magnetic ore. He reported. the circumstance toa Mr. 
Hartas, then a gy at Whitby, who conferred 
with the late Mr. George Leeman, of York, and Mr. 
Sherriff, of the North-Eastern Railway Company, with 
the result that some of the ore was excavated and analysed, 
and was found to yield 60 per cent. of iron. Since then 
millions of tons of ironstone have been taken from the 





Rosedale Hills, and many fortunes have been made. 
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EXHIBITS AT THE SMITHFIELD SHOW. 
(For Description, see Page 751.) 




















Fic. 1. Sryere-Cytinper PiLovenina Encine, By Messrs. JoHN Fow.er anv Co., Liurrep, Leeps. 














Fic. 2. Spruvc-Mountep Roap Locomotive, sy Messrs. Jonn FowLer anp Co., Luurrep, Lexps. 
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BRIDGE OVER THE HARLEM RIVER; NEW YORK 


CONSTRUCTED FROM THE DESIGNS OF MR. WALTER KATTE, CHIEp EN 
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Fig. 4. SIDE TRUSS 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF CrviL ENGINEERS.—Tuesday, December 13, 
at 8 p.m. Paper to be discussed: ‘“‘The Ventilation of Tunnels 
and Buildings,” by Mr. Francis Fox, M. Inst. C.E. Students’ 
meeting, Friday, December 16, at 8 p.m. Paper to be read: 
“The Kentish Town Widening, Midland Railway,” by Mr. Walter 
Daniel, Stud. Inst. C.E. Mr. Horace Bell (Member of Council) in 


the chair. 

Socrery or Arts.—Monday, December 12, at 8 p.m. Cantor 
Lectures. ‘‘ Acetylene,” by Professor Vivian B. Lewes. Four 
lectures. (Lecture IV.) Wednesday, December 14, at 8 p. 


.m. 
Fifth ordinary meeting. ‘‘ Commercial Education,” by Sir Albert 
Rollit, LL.D., M.P. 

THE INSTITUTION OF JUNIOR ENGINEERS.—Saturday, December 17, 
visit, at 11 a.m., Messrs. Yarrow’s Works, Poplar, by the special 
permission of Mr. A. F. Yarrow. 

Tue SOUTH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WORKS’ 
ManaGErs.—Saturday, the 10th inst., at the Institute, Dudley, 
when Mr. Horace Allen, O.E., will read a paper on ‘‘ The Blast- 
Furnace as a Source of Power.” The paper will be illustrated by 
diagrams and lantern views. Chair to be taken at at 7 p.m. 

NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Saturday, December 10, in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at 2 o’clock. The following papers will be 
open for discussion: ‘‘Occurrences and Mining of Manjak in 
Barbadoes, West Indies,” by Mr. Walter Merivale (Transactions of 
the Institute of Mining Engineers, vol. xiv., page 539). ‘‘ Tech- 
nical Education in Mining,” by Professor Henry Louis (Trans- 
actions of the Institute of Mining Engineers, vol. xv., page 5) 
““The Manufacture of Fireclay Goods from the Underclays of 
Thin Coal Seams,” by Mr. Philip Kirkup (Transactions of the 
Institute of Mining Engineers, vol. xv., page 45). ‘‘The Otto 
Coke Oven,” by Dr. C. Kroseberg (Transactions of the Institute of 
Mining Engineers, vol. xv., page 402). The following paper will 
be read or taken as read: ‘‘The Western Interior Coalfield of 
America,” by Mr. H. Foster Bain, Assistant State Geologist of 
Iowa. A meeting of students and associates will be held imme- 
diately after the general meeting. The following papers will be 
open for discussion: ‘‘ The Methods of Working Minerals, Secon- 
dary Haulage, and Ventilation in Fifeshire,” by Mr. Andrew Burt 
(Transactions of the Institute of Mining Engineers, vol. xiv., 
page 190). ‘‘ Notes on Rearer Workings,” by Mr. John Cadman 
(Transactions of the Institute of Mining Engineers, vol. xiv., 
page 392). 

SELF-PROPELLED TRAFFIC ASSOCIATION : LIVERPOOL AND DISTRICT 
CENTRE.—Monday, December 12, at Royal Institution, Liverpool, 
at 8p.m. Discussion on ‘‘ The Judges’ Report on the 1898 Trials, 
and the Conditions for the 1899 Trials,” to be opened by Mr. 
Anthony G. Lyster, M. Inst. C.E., and Mr. John A. Brodie, 
M Inst. C.E. 

Tue SANITARY INsTITUTE.—Wednesday, December 14, at the 
Parkes Museum, Margaret-street, W., when a discussion will be 
opened on ‘‘ Some Prevalent Fallasies in Vital Statistics,” by Mr. 
Edward F. Willoughby, M.D., Lond., D.P.H. Lond. and Camb, 
(Member). The chair will be taken at 8 p.m. by Professor W. H. 
Corfield, M.A., M.D. Oxon, F.R.C.P., Lond. (Vice-President). 
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BACTERIAL TREATMENT OF 
SEWAGE. 

Exeter and Sutton bid fair to be the Mecca 
and Medina of sanitary science. At one shrine or 
the other the future faithful student of hygiene 
will worship, unless, indeed, his devotion carries him 
to both. At these places are to be seen in opera- 
tion systems of the bacterial treatment of sewage, 
which, in the space of a couple of years, have given 
practical proof of the correctness of the theory 
worked out on laboratory scale by the Massachusetts 
Board of Health, at Lawrence, U.S.A. We have de- 
voted many articles in past volumes to the subject,* 


* | and it is not necessary to go into the matter at length 


again. It is sufficient to say that the reduction of 
waste organic matter to innocuous forms is now 
known to be the result of bacterial action, and 
that this can be so controlled as to give rise to no 
offensive products during the process. It needs 
only the most cursory acquairitance with sewage 
works to realise how vast and important will be 
the change when fuller knowledge enables us to 





* See ENGINEERING, vol. liii., page 223; vol. liv., page 
453 ; vol. lv., page 113; vol. lvi, page 306; ‘‘ Public 
Health,” March 2, 1894, vol. lvii,, page 213; ‘‘ Purifica- 
tion of Sewage,” February 9, 1894, vol. lvii., page 201 ; 
‘*Cheap Sanitation,” August 3, 1894, vol. lviii., e171; 
‘* Examination ‘of Polluted Waters” (Adeney), May 29 
and June 5, 1896, vol. lxi., pages 728 and 762; ‘‘Septic 
Tank ” (Scott-Moncrieff), September 25, 1896, vol. lxii., 
page 406; ‘‘Sewage Treatment at Exeter” (Cameron), 
August 21, 1896, page 256, vol. Ixii.; ‘‘Sewage Purifica- 
tion” (Thudicum), February 5 and 12, 1897, vol. lxiii., 
pages 192 and 224 ; ‘Sewage Filtration,” October 22, 1897, 
vol, lxiv., page 506 ; ‘* Septic Tank System,” October 15, 
1897, vol. lxiv., page 473; ‘‘ Purification of Sewage,” 
January 21, 1898, vol. Ixv., page 82; ‘‘ Bacterial Treat- 
ment of Sewage,” May 20, 1898, vol. Ixv., page 638. 





direct the operations of the tiny workers with 
absolute certainty. In spite of the great strides of 
the past two or three years, there yet remains much 
to be done. At present our practice has somewhat 
outstripped theory, as is shown by the fact that the 
processes at Exeter and Sutton are, in part, of oppo- 
site natures, and yet yield results so far alike that 
Mr. Thudicum, in a paper read before the Society 
of Engineers last Monday, said: ‘‘It must be 
understood that the author, in discussing argu- 
ments of this kind, is not siding with septic tank 
against the Sutton, nor with the Sutton against 
the septic tank system. He desires merely to 
point out what are the particular advantages of 
either, according to the local conditions, and the 
final results produced by either process are in all 
respects comparable.” In both systems there are 
two processes: the first is the liquefaction of the 
organic solids in the sewage, and the second the 
nitrification of the organic matter in solution. 
At Exeter the first process is conducted in 
the so-called septic tank from which light and 
air are excluded, the agency being the anaerobic 
organisms, which, as their name implies, live and 
carry on their operations without oxygen. At 
Sutton air is freely admitted during this process. 
The sewage, after passing a chamber in which the 
sand and road detritus is dropped, is poured into a 
coarse filter, made of particles of burnt ballast, 
which will not pass through a }-in. mesh. This is 
filled, allowed to remain for a time, and emptied, 
atmospheric air passing into all the interstices 
to supply the organisms with their necessary 
oxygen before the next supply of sewage is 
turned in. The method assumes that aerobic 
organisms are present in large numbers, and, 
indeed, it cannot be carried on without plentiful 
supplies of oxygen. 

n a paper read before the Society of Arts last 
year, Dr. Rideal* made some attempt to reconcile 
the contradictory aspects of the two processes, but 
without much success, and it will probably be some 
time before we clearly understand how it is that 
both give encouraging results. It is difficult to 
believe that both can be equally efficient, unless it 
be that the one which is essentially correct is 
hampered by the presence of adverse conditions. 
Further experiment will, no doubt, reveal the 
truth, and for the present Mr. Thudicum states 
that the choice of systems is governed by com- 
mercial and economic reasons. CKither the 
septic tank, or the Sutton coarse filter will 
prepare sewage for final treatment in a fine 
filter, after which it may be turned into a 
stream, or used for irrigating land. He puts the 
merit of the septic tank in the fact that it requires 
no fall; the sewage in it remains constantly at one 
level, running in at one end and out at the other, 
the transit requiring about a day. In districts 
with flat gradients this is an evident advantage as 
compared with a filter bed, which must have a fall 
of about 3 ft. But if there be plenty of fall, or 
if pumping has to be carried on in any case, then 
two successive filters, or, as they are better named, 
bacteria beds, present no difficulty. The matter 
then resolves itself, he considers, in a question of 
cost. 

Where the soil is light and porous, so that all 
tanks and beds must be built of brickwork on 
concrete bottoms, it is possible that the difference 
of cost will be extremely small, since the extra 
expense of covering the septic tank will be compen- 
sated by its being of smaller cubic contents than 
bacteria beds to do the same work, and by its requir- 
ing no bed material. Where, however, the nature 
of the soil is such as to permit of the construction 
of bacteria beds in the open ground by merely pud- 
dling the bottom and sides, the advantage in a 
pecuniary point of view is entirely with the system 
adopted at Sutton. On suitable land, such as the 
heavy clay at Sutton itself, bacteria beds can be 
made by merely excavating, burning the soil, 
laying drains on the bottom, and returning the 
burnt ballast; and this has actually been done 
at a cost, for a bed 3 ft. in depth, of 4d. per foot 
super, or 726]. per acre. The above statement 
gives Mr. Thudicum’s views, almost in his own 
words, of the conditions governing the choice be- 
tween the Exeter and the Sutton systems. 

A bacteria bed on the Sutton system has been 
erected at the Worcester Park Sewage Farm, near 
Epsom. The daily quantity of sewage is 80,000 
gallons. Coarse-grain beds, having a united area 





* See ENGINEERING, vol. Ixv., page 82. 
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of 4500 superficial feet and a depth of 3 ft., were 
designed, the bed material to be burnt ballast, the 
whole of which had been rejected by a screen 
having a $-in. mesh. Also a similar number of fine 
beds, with a united area of 4950 superficial feet 
and a depth of 3 ft., the bed material being also 
burnt ballast, but in this case of a size which 
would pass a screen having a }-in. mesh, the 
fine dust only being rejected. The beds were 
constructed by excavating, puddling the sides and 
bottoms, and laying agricultural drains leading 
to an outlet controlled by a valve. The cost 
of the beds to deal with a dry-weather flow of 
80,000 gallons daily amounted to 3251. Screens are 
used to separate the rags, paper, &c., the matter 
collected amounting to 30 barrow-loads per million 
gallons. The sewage from the Claybury Asylum of 
the London County Council has been treated by a 
single pair of coarse-grain bacteria beds with per- 
fect success for over three years. At Radley College 
an installation has been recently completed, in 
which the overflow from a cesspool is treated by 
two pairs of beds, viz., two coarse and two fine. 
The coarse beds are 16 ft. by 10 ft. by 3 ft., and the 
fine beds 16 ft. by 12 ft. by 3 ft. each. The bed 
material is coke, that in the coarse beds being all 
rejected by a screen having a 4-in. mesh, and that 
in the fine all passed by a mesh of # in., with the 
dust removed. The water capacity of each bed 
is 160 cubic feet, that being the maximum daily 
amount of sewage. 

Experiments are being made in many parts of 
England. Mr. Baldwin Latham stated that at two 
places, with limited means, he was obtaining an 
efiluent from two bacteria beds, working in succes- 
sion, equal to the best ever produced by irrigation. 
At Bilston the sewage was mahogany colour, 
owing to salts of iron discharged from manufac- 
tories. It was passed through an open tank, 
where the solid matters were dissolved, and 
then to fine bacteria beds, the effect being mar- 
vellous as compared with chemical precipitation. 
At Manchester the amount of albuminoid ammonia 
in the sewage was being reduced from .34 grain 
per gallon to .07 grain, or to less than half the 
maximum allowed by the Mersey and Irwell Board. 
Even where there is a great amount of manufactur- 
ing waste in the sewage, the bacterial process can 
be applied, provided there isample mixing capacity 
in order that the liquid entering the bacteria beds 
shall not be greatly alkaline or acid. Refuse liquors 
generally come down the sewers in rushes, and do 
not form a great proportion of the whole; when 
properly mixed with household sewage the resulting 
liquid can generally be dealt with. 

There is one precaution to be taken with coarse 
bacteria beds which is of less necessity with the 
septic tank. The sand and road detritus must be 
trapped, or else it will fill the interstices and stop 
the action. This is done by passing the sewage 
through depositing tanks ; but there is the chance 
that the organic matter in suspension may be 
deposited too, and a sludge produced. As it 
is the great merit of the bacterial system that 
it avoids the production of sludge—a matter 
which can neither be sold, nor given away, 
nor safely allowed to accumulate—there is always 
the risk of the coarse bed being gradually 
reduced in capacity by accretion. In the septic 
tank the intrusion of a little sand is of no 
practical importance. With reasonable care it 
will be years before ‘t needs to be removed, and 
even then the process is quite simple and cheap. 
There is also no necessity to strain out rags, paper, 
and the like; they will all disappear as completely 
as they do in the soil from an earth closet. This is 
a matter of some importance in the case of a 
country house, where the opening up of a catch 
pit and the disposal of its contents is not a de- 
sirable operation, especially if there should have 
been a case of typhoid fever on the premises. 
Such a pit may retain considerable quantities of 
solid foeces if the drain be quite short, and in- 
troduce conditions giving rise to considerable 
nuisance. 

One or two of the speakers raised the question of 
the working of the bacterial system in times of 
heavy rainfall, but in his reply Mr. Thudicum did 
not allude to this point. One member uttered 
the words ‘‘stogm overflow ” in a stage whisper, 
and we greatly fear that this most undesirable ad- 
junct to a sewage works is not likely to disappear 
in our time. It will be long before munici- 
palities will build their works many times as large 
as the dry-weather flow requires, and until then the 


overflow must be a necessary part of them, unless, 
which is more unlikely still, the separate system be 
universally adopted. Storm water is, undoubtedly, 
very filthy for a considerable time after the rain 
sets in, for it brings down the washings of roads 
and yards. It is not until much cleansing action 
has taken place that the sewage is greatly 
diluted by the rain. Fortunately, this contains 
much oxygen, and a very bad - looking effluent 
caused by a storm may have possibilities of 
s2lf-purification which do not pertain to the brighter 
flow from a chemical precipitation tank. However, 
when the sewers are flooded so is the river, and 
matters balance themselves. The purification 
which takes place in the stream is certainly of the 
aerobic, or coarse bed, variety, showing that Nature 
does not confine herself to the septic tank process 
alone. Possibly we may some day learn which 
method she prefers for effecting the solution of solid 
organic matter. 








THE PURCHASE OF SECOND-HAND 
BOILERS. 

THE Board of Trade investigation regarding the 
recent boiler explosion at Norwich, particulars of 
which are given on page 761 of the present issue, 
again draws attention to a matter of importance 
not only to steam users, but to the general 
public. From time to time we have reported 
the occurrence of explosions from miserable little 
boilers fit only for the scrap heap, but which 
have been sold and re-sold over and over again, 
with an utter disregard of the fact that they were 
dangerously defective, and that on being set 
to work they might explode at any moment with 
the most serious consequences. Given a practically 
worn-out boiler, a broker desirous of effecting a 
sale, and a purchaser on the look out for a 
cheap bargain, and too ignorant or too penurious 
to have an examination made to ascertain whether 
or not the boiler he proposes to purchase is safe 
to work, and we have all the essential elements 
of mischief. This has occurred on various occa- 
sions, as shown by the Board of Trade official 
reports, and the danger apparently remains as 
imminent to-day as it did when the Boiler Explo- 
sions Act was instituted, notwithstanding the fact 
that in several instances brokers and purchasers 
alike have been censured, and mulcted in penalties 
at the formal investigations. 

We have from time to time met with many 
cases in which worthless boilers have been pur- 
chased at second, third, or fourth hand; and, 
whatever the brokers may have known, the pur- 
chaser has been entirely ignorant of the danger 
that existed, although probably the low price that 
he paid should have given him warning and led 
him to suspect that all was not right. Some time 
ago a boiler of weak and antiquated construction, 
which had seen long service and certainly de- 
served oblivion, was condemned by an examiner of 
undoubted ability, and was pulled out and sold to a 
dealer in machinery. The dealer did not cut it up ; 
far from it, but he gave it a coat of paint, put ina few 
new rivets here and there, and sold it to a respect- 
able shipping firm, who set it neatly in brickwork 
at the basement of their large warehouse, situated 
in the heart of a populous city. An insurance com- 
pany was called in to make an examination before 
starting work, and the inspector at once recognised 
in the boiler his old acquaintance which he had con- 
demned some months previously, but which had 
been purchased by the new firm, doubtless in the 
belief that they were getting a serviceable article. 
Needless to say, the boiler was again condemned, 
and was removed by the broker who, on an action 
at law being threatened, returned the purchase 
money. This is by no means a solitary case, and 
others have occurred in which the danger has not 
been revealed until too late for a remedy. 

The explosion at Norwich is an illustration of 
the unfortunate carelessness which too often 
accompanies the transaction of buying second- 
hand boilers. A Manchester contractor was in 
want of a boiler to drive a mortar mill in con- 
nection with the erection of a new technical 
school at Norwich, the Corporation having accepted 
his tender. Seeing an advertisement in which 
a boiler and a mortar mill, described as ‘‘ strong” 
were offered, he corresponded with the firm who 
had them on sale, and at length became the pur- 
chaser. They were brought to Norwich, and on 
the first day steam was got up the boiler exploded, 








killing a lad and in juring several other persons. 








The boiler, which was stated to be of considerable 
age, was a small one of vertical construction. The 
crown of the firebox was not efficiently tied to 
the crown of the shell, as is usually the case 
by an uptake or other means, inasmuch as 
the gases after leaving the firebox passed into a 
smokebox at the back and thence to a chimney, 
Apparently through weakness the crown of the fire- 
box had bulged downwards some 4 in. or 5 in., and 
this defect was noticed by two or three of the men 
who were engaged in coupling the boiler to the 
engine, and who stated at the official investigation 
that they duly reported the fact to those most con- 
cerned. No notice, however, appears to have been 
taken, and the warning passed unheeded. It is 
true that a water pressure of 100 lb. was put on 
with a view, it was stated, ‘‘of detecting leakage,” 
but no examination of the firebox was made either 
before, during, or after the test, so that it was 
utterly worthless and possibly misleading. When 
set to work, the boiler gave a practical protest by 
bursting ; the weak firebox crown collapsed, with 
the serious results we have mentioned. The surveyor 
to the Board of Trade informed the Commissioners 
that the pressure at which the boiler exploded was 
95 lb., and that had it been submitted to examina- 
tion by the Board of Trade ‘‘it would not have 
been passed to work at any pressure whatever.” 
The purchaser endeavoured through his Counsel to 
convince the Court that when he saw the word 
‘* strong” used in the advertisement, he took it to 
apply to the boiler. The broker, on the other 
hand, said it only applied to the mortar mill, and 
that it was the duty of the purchaser to have the 
boiler examined and to assure himself of its safety. 
After an exhaustive inquiry lasting three days, the 
presiding Commissioner took the broker’s view of 
the matter, and practically exonerated every one 
except the purchaser, who had, he said, displayed 
great negligence in not having an inspection of the 
boiler made by a competent person. The pur- 
chaser was, he said, seriously to blame, although 
he had not acted from any unworthy motive, and 
he was ordered to pay the sum of 1001. towards 
the costs of the investigation. 

We accept this ruling, and are quite prepared 
to believe that both the seller and the purchaser 
were unaware of the dangerous condition of the 
firebox crown. But we submit that ignorance is 
by no means a valid excuse, that both parties 
were seriously to blame, and that both should 
have shared the penalty. A broker, even in igno- 
rance, has no moral right to sell to a purchaser, 
equally ignorant and careless, an article which, on 
being used, may fail, and deal death and destruc- 
tion around. The broker in this case displayed 
great earnestness and shrewdness in urging on the 
purchaser that he would get a good bargain, as 
the mill was a very strong or ‘“‘heavy” one. 
How was it, then, that he had been so lament- 
ably careless in buying so defective a boiler 
and in subsequently offering it for sale in its dan- 
gerous condition, without any examination, without 
a word being said as to the fitness to drive the 
‘‘ heavy” mortar mill, and without advising the 
purchaser to make his own examinatlon and obtain 
his own guarantee of safety? One would have 
thought that common sense would have led the 
broker, and also the purchaser, to ascertain beyond 
all doubt that the boiler was fit to effectively drive 
the ‘‘ strong ” mill, which, being admittedly heavy, 
would naturally require a fair pressure of steam. 
But there was no common sense in the transaction, 
the question of safety or of a safe working pressure 
does not appear to have been considered, and the 
fact that the mortar mill was a strong one mono- 
polised the attention of the parties. ; 

The case seems to be full of unintentional mis- 
leading and misunderstanding, but the purchaser 
has had to pay dearly for the omissions of which he 
was guilty. In future, those who contemplate 
buying second-hand boilers would do well to 
remember that, according to the ruling above 
stated, the onus of proof of safety rests upon 
themselves. By the judgment of the Board of 
Trade Commissioners just given it would appear 
that a broker offering for sale a defective boiler 
may, by showing that he was ignorant of danger, 
and that it was the purchaser's duty to satisfy him- 
self that the boiler was safe, be relieved of respons!- 
bility, and practically acquitted of blame should an 
explosion occur. This may be good law, but some 
people may think it is bad justice. In some previous 
Board of Trade investigations brokers have been cen- 
sured for selling unsafe boilers, and haye had to pay 
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a portion of the costs. This, we think, is but fair. 
Where so important an apparatus as a steam 
boiler is concerned, on which so much depends, 
there should be intelligence and care on the part 
of the salesman as well as on the part of the 
purchaser. If brokers wish to relieve themselves 
of responsibility, it would be well, when offering 
boilers for sale, if they were to plainly tell their 
customers that they give no guarantee that the 
boilers are safe, but that they must look to this 
point for themselves by calling in a competent 
authority to make an effective examination. 

The question of compulsory inspection has for 
the present apparently gone to sleep, but it cer- 
tainly is a matter for regret that worn out and 
dangerous boilers can be sold and bought without 
let or hindrance, and set to work by anyone and 
any where, and in close proximity to crowded 
streets or important public buildings. If Parlia- 
ment cannot take the matter up, what is there to 
prevent our town or district councils, with whom 
rests the responsibility for the erection of buildings 
within their jurisdiction, passing a rule or bye- 
law requiring that any steam boiler put up in con- 
nection therewith should possess a certificate of 
safety granted by some examiner recognised as com- 
petent ? This, we think, would only be a reason- 
able precaution, and would tend to reduce the risk 
of a repetition of the Norwich explosion. 

Meantime it rests with the Board of Trade to 
consider the question whether the end in view may 
not be assisted by making ignorant or careless 
brokers, who have sold boilers which have subse- 
quently exploded, share the official censure and the 
costs of the formal investigations along with the 
purchasers. It is wonderful how ignorance is some- 
times dispelled when the pocket is approached, and 
if a few careless salesmen were heavily fined, as 
well as the equally careless people who buy their 
wares without the necessary inquiry and inspection, 
it is very probable that under a sense of increased 
responsibility greater care would be taken by all 
concerned in such transactions. 








WORKMEN’S COMPENSATION. 

Ar the time when the Workmen’s Compensation 
Act was the subject of discussion in Parliament, 
and in the summer of the present year when it 
first came into force, many and various were the 
views expressed by people of all political denomi- 
nations upon its remarkable clauses and the policy 
of the Government which had placed it upon the 
statute-book. The Liberal Party were satisfied 
with it, as far as it went. They expressed a 
qualified approval, their main objection being that 
it did not go far enough—that it created invidious 
distinctions between various classes of workmen, 
and that Mr. Asquith’s Bill, which applied to em- 
ployés of every kind and description, would have 
better ministered to the wants of the com- 
munity. Granted that a system of compensation 
is an unmixed blessing to the working classes, the 
contention of the Opposition was logical enough. In 
this connection we need only refer to Mr. Asquith’s 
speech of October 15, where he refers to the Act 
in the following terms: ‘‘In the first place, it was 
& measure partial in its operation, and therefore 
invidious in its character. . .. Again, even amongst 
the classes of workmen who were included in the 
ambit of the law, the provisions of the Act were so 
drawn that they gave rise to distinctions full of 
legal subtlety, and founded on no rational prin- 
ciple.” With regard to this last proposition, that 
the Act is full of legal subtleties, it need only be 
remarked that all legislative measures are unavoid- 
ably fraught with difficulties of this kind. More 
especially is this the case with enactments, which 
Sweep away vast piles of legal precedent, and which 
in their very inception involve drastic changes in 
the principles of our common law. The same com- 
ment which Mr. Asquith so glibly makes upon 
this Act was applied with equal force to the 
Bill which he himself introduced, and which Mr. 
Chamberlain termed ‘‘an Act for the employ- 
ment of lawyers.” Passing, then, to his first im- 
portant comment, ‘‘that the Act is partial in its 
operation, and therefore invidious in its character,” 
Wwe are to understand that Mr. Asquith and his col- 
eagues are of opinion that the Act confers un- 
mixed blessings upon the workmen who come 
under its provisions, and that if it were extended 
to them, the new Act must unquestionably benefit 
those who are at present outside the pale of its 
operation. That such is also the opinion of the 








working classes appears from the resolution which 
was agreed to at the Congress Meeting of the 
Amalgamated Society. of Railway Servants on 
October 6, which was to the following effect : 

‘*That this Congress recognises that the Work- 
men’s Compensation Act is an improvement on the 
Employers’ Liability Act of 1880, and yet con- 
siders that the Act requires amending, so as to 
embrace those trades that are not included at pre- 
sent, and with that object in view it asks the 
branches to use their influence to get the Act 
amended by the Bill which has just been brought 
forward by Messrs. Wood, Burns, and Co.” 

No doubt this is a correct expression of the 
opinion entertained at that time by the majority 
of employés affected by the Act, who in the first 
flush of victory looked upon it as a charter which 
granted them further rights and privileges, never 
contemplating for a single moment that any evil 
effects could possibly follow. Now, however, 
that the Act has passed from the hands of 
the journalist to the bookshelf of the lawyer, 
so that employers have fully realised the in- 
creased burden which has been thrown upon 
them, there are unmistakeable signs that the 
benefits conferred by the Act upon the artisan are 
not wholly unalloyed. And what else, let us ask, 
can be expected? If the Legislature in the exercise 
of its wisdom confers benefits upon one class of 
the community at the expense of another, is it to be 
supposed that members of a class upon whom new 
liabilities are imposed will sit down quietly and 
submit without endeavouring in some way or other 
to protect and compensate themselves? The new 
Employers’ Federation, the principles of which 
Lord Wemyss recently described in the Times, 
shows that employers of labour have become more 
closely united in consequence of the new Act. The 
law of the survival of the fittest must apply, no 
matter how an Act of Parliament may endeavour 
to interfere. So the employer who realises that 
weakly or delicate workman in his factory signifies 
so much extra risk, will naturally endeavour to 
exclude the weak and retain the strong, and will 
decline altogether to accept the services of any one 
who by reason of great age is more exposed to 
serious injury, than a younger and more active 
workman. Again, the prudent employer of labour 
must consider, when setting a workman to 
some dangerous task: Who is dependant on 
this man? Must I, if he meets with his 
death, pay compensation to his relatives? In 
this way a premium may be put upon marriage. 
Again, workmen whose masters have insured 
against accidents of all kinds, are in a very dif- 
ferent position to that in which they were before 
the passing of the Act, when they were provided 
for in time of sickness from funds derived partly 
from their own weekly payments in time of health, 
and partly from the voluntary contributions of 
their masters. Of far greater value is the contri- 
bution given of the masters’ own free will than 
that which, under the new régime, must be 
given of necessity through the medium of an 
insurance company, in the red tape of which the 
workman may often become hopelessly entangled. 
Another barrier, in addition to those bulwarks 
which have been erected by the trades unions, is 
thus placed between the master and his man. 
Where one man is permitted by Act of Parliament 
to put his hand into another pocket, bitterness must 
of necessity be engendered. The Irish Land Acts 
have in no sense lessened the friction between the 
Trish tenant and his landlord, and so it is con- 
ceived the Workmen’s Compensation Act will have 
little or no effect in easing the already strained 
relations between employers and employed. 

And these are no mere empty words. At a 
meeting of the select vestry held in Liverpool on 
Tuesday, November 14, Mr. Lowry stated that he 
and his colleagues had been very strongly impressed 
by the numbers of young men appearing among 
the applicants for relief. It seems that notices 
had been posted in certain warehouses in the 
city stating that no man over 50 years of age 
would be employed. If men over 50 years of age 
are not to be engaged in physical work, all the 
union establishments will soon be overcrowded, 
to the increased burden of the taxpayer. Another 
fact which struck Mr. Lowry was that the street 
sweeping was done by young men. Formerly old 
men were employed as scavengers, but now much 
younger men undertook the work; and he, too, 
had noticed that employers were showing a disposi- 
tion to employ single rather than married men, 





saying to themselves, ‘‘Should this man be killed, 
we cannot pay what the lawdemands.” And these 
are expressions of opinion uttered by vestrymen, 
who come into daily contact with the unemployed. 
Doubtless, the same state of things exists in other 
manufacturing towns in the north of England, and 
the evil will increase as time goes on, and new 
hands have to be engaged. 

It will therefore be seen, that those who have 
hailed the new Act with delight and whose only 
wish is to see its provisions extended to all the 
working classes without any distinction of age or 
sex, have been counting their chickens before they 
are hatched. Responsible members of the present 
Government have occasionally dropped hints to the 
effect that further legislation may be expected in 
the near future. When steps towards fresh legis- 
lation are about to be taken, members of every 
political creed, bearing in mind the difficulties 
which have been pointed out above, must think 
twice before they support any further extension of 
an Act which is at once a burden to capital and an 
agent to deprive the artisan of employment in his 
declining years. 








THE SMITHFIELD CLUB SHOW. 

SranpaRp patterns and fixed types are no doubt 
excellent things from a manufacturer’s point of 
view, but the interest of an exhibition of ma- 
chinery is certainly not increased when year 
after year the display is practically a replicate of 
that shown the previous year. At the Agri- 
cultural Hall this year excellently designed and 
carefully finished traction engines are shown by the 
same firms that have exhibited them on previous 
occasions, and the various makes differ so little 
that minute examination is needed to discover dis- 
tinctions, and quite similar remarks apply to the 

ortable engines and threshing machines. Stand 
No. 1 is occupied, as in previous years, by Messrs. 
Robey and Co., who inform us that they have had 
some difficulty this year in exhibiting at all, the 

ress of work being so great that engines could 
om be spared for exhibition purposes. They 
‘show a 6 horse-power portable engine in which 
the number of bolt-holes through the boiler- 
shell has been reduced to those needed for the 
boiler-front fittings, the steam stop-valve seat- 
ing, and pump delivery seating. The cylinders, 
crankshaft bearings, &c., are all bolted to brackets 
riveted to the shell, and, moreover, carry the feed 
pump. Finally, all the steam joints are exposed 
and readily accessible. Messrs. Robey also exhibit 
one of their compound under type semi-port- 
able engines, fitted with automatic expansion 
gear. ther noteworthy exhibits are a long- 
stroke horizontal engine, fitted with an automatic 
cut-off gear of the trip type, being a moditi- 
cation of the well-known Proell valve gear, and a 
high-speed open-fronted vertical engine, designed 
for electric light work. 

At Stand No. 4, Messrs. R. Hornsby and Sons, 
Limited, of Grantham, are showing, in addition to 
one of their well-known portable engines of 8 horse- 

ower, specimens of their equally well-known 
Sratusby-dlaoed oil engines, which, it will be re- 
membered, are capable of using oil of even the 
heaviest type, as well as the more ordinary lighting 
oils. The peculiarity of this engine consists in the 
fact that the oil is not admitted to the cylinder till 
the end of the compression stroke, and in the highly- 
heated and compressed atmosphere then present 
almost any oil will burn without difficulty. Other 
exhibits at this stand are reapers and binders, drills, 
and a representative assortment of ploughs. An- 
other Grantham firm, that of Mr. James Coultas, 
are also exhibiting, and show a portable engine, 
a threshing machine, drills, and other less impor- 
tant agricultural implements. 

An excellent exhibit is that of Messrs. John 
Fowler and Co., of Leeds, amongst which we noted 
the ploughing engine and the traction engine 
which we illustrate by Figs. 1 and 2, on page 
748. The traction engine is rated at 10 horse- 
power. It is compound and spring-mounted, the 
springs being of the ordinary locomotive plate 
pattern, which the makers prefer to the helical or 
volute springs more commonly adopted. A three- 
speed gear is fitted, and where the legal disabilities 
do not forbid, the engine can be run safely ata 
speed of eight miles per hour. The speed-changing 
arrangements are such that no two gears can be 
simultaneously in gear. The ploughing engine, 





the general arrangement of which is well shown by 
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our engraving, has also been built to special order, 
the owner agreeing to take delivery from the Show. 
It has a single cylinder and has a self-acting coil- 
ing gear, and the drum takes 450 yards of steel wire 
rope. Thedrum, it will be seen, has a vertical axis 
of rotation, and is fixed underneath the boiler. 
This arrangement, with the self-acting coiling gear, 
is found to give the best results, though the firm 
also make cheaper ploughing engines with side 
drums without the coiling gear. In use two en- 
gines such as that shown are required to work a 
plough, one for each side of the ground to be 
turned up. Messrs. Fowler also exhibit one of 
their patent six-furrow, turn-round, ploughs (see 
Fig. 3 annexed), which, it is claimed, can success- 
fully compete with horse ploughs, even in cases 
where only light ploughing is needed. Each plough 
only requires three men to work it, viz., one on each 
engine and one on the plough itself. The width of 
headland is, moreover, less than is needed with the 
ordinary type of plough, and the rate of working is 
greater. The whole series of shares are divided into 
pairs ; one share of each pair is at work whilst the 
traverse is being made across the field in one direc- 
tion, and the other on the return journey. Each pair 


plied with steam at an initial pressure of 100 lb. 
per square inch. Near by is a horizontal cross- 
compound engine, to use an American term, 
| fitted with a Hartnell governor and automatic 
expansion gear. Other exhibits are a 9-in. by 
12-in. horizontal engine, and an 8-in. by 12-in. 
vertical engine, both fitted with Pickering sensi- 
tive governors and equilibrium throttle valves. A 
compound traction engine of 6 nominal horse- 
| power is also shown, of which the details of design 
| have lately been remodelled, the diameter of the 
| wheels being increased, as well as the dimensions 
| of the boiler. A 7 horse-power portable engine and 
|a threshing machine complete the firm’s exhibit. 
Messrs. Robinson and Auden show one of their 
high-speed electric light engines fitted with Robin- 
son’s patent automatic expansion and variable 
speed shaft governor. The governor was fully 
described on page 758 of our last volume, to which 
we refer our readers, as the details are not readily 
intelligible in the absence of drawings. The engine 
shown is designed to run at 300 revolutions per 
minute, but can, whilst running, be speeded up to 
350 revolutions per minute by simply moving over 
a lever, the governor acting equally well at both 








dispensed with. The seatings for the cylinder 
brackets, valves, &c., are riveted to the boiler, and 
planed up by putting the latter bodily in the plan- 
ing machine, thus insuring accurate alignment of 
the several parts. The cylinder measures 10 in, 
in diameter by 12 in. stroke, and has bored guides, 
The firm also show a 6 horse-power traction en- 
gine, a highly finished horizontal automatic en- 
gine, and one of their well-known patent oil engines, 
which they claim to be very economical in oil, 
Messrs. Ransome, Sims, and Jefferies, Limited, 
of the Orwell Works, Ipswich, have, as usual, a 
large display, which includes an 8 horse-power 
compound traction engine, a 6 horse-power simple 
traction engine, and an 8 horse-power portable 
engine. A high-speed vertical engine, intended to 
be coupled direct to dynamos or other high-speed 
machinery, and fitted with an automatic shaft 
governor, is also shown, as well as numerous agri- 
cultural implements, such as ploughs and cultivators, 

Messrs. E. R. and F. Turner, Limited, of 
Ipswich, who occupy an adjacent stand, show a 
well-finished horizontal engine and a large variety 
of corn-grinding and crushing mills. 

The oil engine appears to be making steady pro- 
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is, in a certain sense, independent of its fellows, 
and is thus able to follow the contour of the ground. 
The turn-over at the end of the furrows is made 
almost automatically, the attendant having simply 
to loosen a locking-bolt, when the~ drag ropes 
cause the plough to rotate about its inner wheel, 
and at the same time the pairs of ploughs turn 
over, .bringing the shares which were formerly 
upmost into contact with the ground. 

The most interesting exhibit on the stand of 
Messrs. Clayton and Shuttleworth is a 6 horse- 
power traction engine, which can at will be readily 
converted into an eflicient 12}-ton road roller. 
Arranged as a traction engine, the machine is 
adapted both for traction or driving a thresh- 
ing machine. It is fitted with a two-speed gear, 
a winding drum, and the other usual acces- 
sories. To equip it as a road roller the front 
wheels are removed and a casting carrying the 
swivelling fork for the front rollers is bolted to the 
front of the smokebox, suitable provision being 
made for this, At the same time the hind wheels 
are removed and cast-iron rollers substituted. 
Spring steel scrapers are fitted to both sides of the 
hind rollers. The firm also exhibit one of their 
ordinary type 8 horse-power traction engines. 

Messrs. Marshall, Sons, and Co., Limited, of 
the Britannia Works, Gainsborough, occupy Stand 
No. 25, and have a large and varied display of 
machinery. Amongst their exhibits is a highly 
finished horizontal engine fitted with Dr. Proell’s 
automatic cut-off gear, and with Corliss exhaust 
valves. The engine has a steam-jacketed cylinder 
10 in. in diameter by 24 in. stroke, and is capable 








speeds. The valve is of the piston type, but to 
reduce the clearances the axis of this valve is 
several inches nearer the centre line of the cylinder 
than is the eccentric-rod. Theconnection between 
the valve spindle and the eccentric pin is accord- 
ingly made by means of a bent arm working in 
guides. The particular arrangement adopted per- 
mits of a long eccentric-rod and a large and readily 
accessible pin. Mr. Robinson informs us that he 
has recently fitted his governor to a portable engine, 
the casing of the governor forming the belt pulley. 
Another object of interest shown by this firm is a 
shaft cutter in which the cutting blades are set 
round a cylinder in place of being fixed to a disc 
or wheel, as is the more common arrangement. 
The former pattern, it is claimed, has an advantage 
in that each portion of the cutting edge moves at 
the same speed. In the machine exhibited the 
chaff after cutting is delivered on to a sieve, through 
which a rapid current of air is passed, thus carrying 
off the dust. Other firms exhibiting traction or 
portable engines are Messrs. Charles Burrell and 
Sons, of Thetford, who show both a compound and 
a sp 8 traction engine, the former being of 10 
and the latter of 6 nominal horse-power ; Messrs. 
Brown and May, Limited, of Devizes ; Messrs. 
Edward Humphries and Co., of Pershore ; Messrs. 
Wallis and Stevens, of Basingstoke; Messrs. Tasker 
and Sons, of Andover; Messrs. Foster and Co., 
of Lincoln ; and Messrs. Richard Garrett and Sons, 
Limited, of Leiston. 

Messrs. Ruston, Procter, and Co., of Lincoln, 
show one of their new type portable engines of 
8 nominal horse-power, in which bolts passing 
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gress amongst agriculturalists, but apparently con- 
siderable difficulty arises from the fact that oil 
engines are rated at their brake horse-power, and 
the ordinary steam engines, to which the farmer is 
accustomed, at a nominal horse-power, which is 
often not more than a quarter the actual amount the 
engine is capable of indicating. It is thus some- 
times difficult to persuade a purchaser accustomed 
to steam engines to buy an oil engine large enough 
for the work to be done. Messrs. Crossley 
Brothers, of Manchester, show a new oil engine 
fitted with a self-starting device, which consists 
simply of a steel cylinder containing air at 4 
pressure of 180 1b. per square inch. By suitable 
valves this air can be admitted to the engine cylin- 
der at starting. The supply of air is automatically 
replenished in stopping the engine, ready for a 
fresh start. The Trusty Engine Works, of Chel- 
tenham, show three oil engines, of which two, 
of the fixed horizontal type, are respectively of 4} 
and 124 brake horse-power. The third exhibit is a 
portable engine, rated at 4} horse-power. To re- 
duce the quantity of circulating water needed, the 
latter, on its return from the jacket, is sprayed from 
a perforated pipe over the water surface in the 
tank formed in the bedplate of the engine. At the 
same time a rush of air is induced over the water 
surface by suitably arranging the outlet from the 
exhaust. The rapid evaporation thus set up 
quickly cools the water spray as it falls into the tank. 
Other exhibitors of oil engines are the Campbell ~ 
Engine Company, of Halifax ; Messrs. Tangye, © 

Birmingham, who have a stand in the arcade en- 
trance; and Messrs. J. B. Petter and Sons, of 








of developing 69 indicated horse-power when sup- 
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An exhibit of especial interest to the farming 
fraternity is that of the Darby Land Digger Syndi- 
cate, of 6, Billiter-street, London, E.C. The 
digger consists of an attachment fitted to the rear of 
an ordinary 8 horse-power traction engine carrying 
the digging implements. The width covered at 
each traverse of the engine is 11 ft. 6 in. and the 
depth of the turn-over is adjustable. 

The principal objects of interest shown by 
Messrs. W. H. Wilcox and Co., Limited, of 23, 
Southwark-street, S.E., are a roller bearing, which 
they supply in standard sizes, for shafts from 1 in. 
up to 6 in. in diameter. Some of the bearings shown 
are intended for use as axle-boxes. The firm also 
display on their stand a very large assortment of 
engineers’ sundries. 








THE CALCIUM CARBIDE INDUSTRY. 

TuE literature of calcium carbide and acetylene 
is becoming exceedingly voluminous, and in this 
report of progress since our last notice of the in- 
dustry,’ it will be necessary to carry compression 
of the original articles and notes to the utmost 
limit. 

1. Production Details.—The aggregate supply of 
carbide is now greater than the demand, though 
owing to the strict regulations of railway and wi 
ping companies regarding its transport in bulk, 
there is scarcity in certain districts and countries. 
Stocks are, however, accumulating, and when the 
very large number of new carbide plants now in 
course of erection are completed, there is certain to 
be a rapid and marked decline in prices. At the 
end of 1897 carbide was offered for sale in large 
quantities at 18/. 10s. per ton (packages extra), and 
the wholesale price in France has already fallen 
to 141. per ton. As the cost of production is 
believed to vary from 8/. to 121. per ton, accord- 
ing to the cost of electrical power and skill of 
the management, it is evident that the margin for 
profit is being rapidly limited. The number of 
factories now producing carbide is estimated to be 
thirty-two, distributed as follows : 


United States, 4: Niagara (2), Appleton, Sault Sainte 


arie. 
Canada, 1: St. Catherine’s. 
Great Britain, 3: Foyers, Birmingham, Ingleton, 
France, 10: La Bathie (2), Bellegarde, St. Béron, N. 
D. de Briancon, Froges, Sechilienne, Chapareillon, 


Lancey, Crampagna. 
Germany, 4: Frankfort, Bitterfeld, Rheinfelden, Augs- 


urg. 

4: Neuhausen, Valorbes, Vernier, Ver- 
nayaz. 

taly, 3: San Martino, Papiguo, Ivrea. 

am 1: On the Ebro. ot 

Sweden, 1: Trolhatten. 

Belgium, 1: Brussels. 

The amounts of carbide produced in these 
factories vary greatly, those at Niagara being 
the largest. According to Cowles,? the Niagara 
Works produced 1250 tons in 1897, Sault Sainte 
Marie, 267 tons, Appleton, 200 tons, and St. 
Catherine’s, 535 tons, a total of 2252 tons 
for America ; while in Scotland, Foyers produced 
357 tons. The present capacity of the Niagara 
plants is said to be 10,000 tons per annum ; but 
they are certainly not working continuously. In 
this country a 400 horse-power steam plant has been 
started at Cradley Heath, near Birmingham,’ and a 
200 horse-power steam plant at Ingleton‘ since the 
date of our last report. The capacity of the Foyers 
Factory has been given as equal to 16 tons of carbide 
per week by Cowles,® but he states that the company 
cannot yet sell this amount. For some reason which 
1s not revealed, the Acetylene Illuminating Company 
are contemplating a transfer of their factory from 
Foyers elsewhere. 

The new works of the Wilson Aluminium Com- 
on 4 for carbide production at Lynchburg, Virginia, 

uilt to replace the Spray Factory, which was des- 
troyed by fire, contains furnaces absorbing 2700 
horse-power generated by an 18$-ft. fall of water 
in the vicinity.. The output of this works is ex- 
pected to reach 10 tons of carbide per day.° 

he new plant of the Neuhausen Aluminum Com- 
pany at Rheinfelden is now in operation. This plant 
cost 116,148/., and 5000 horse-power has been 
rendered available for the production of calcium 
carbide and aluminium, at a cost to the consumers 
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of only 2l. per electric horse-power year.’ The 
works upon the Ebro, in Spain, is intended to have 
a capacity of 30,000 tons of carbide per annum 
when completed. We fear it will be many years 
before this output is required. The factory at San 
Martino, in Italy, started to produce carbide in 
February of this year ; 1000 horse-power is to be 
utilised at this spot.® 

At the works of MM. Corbin and Chedde in 
Haute Savoie, 3200 horse-power is said to be utilised 
in the manufacture of carbide. Four Theury dy- 
namos, each delivering 800 amperes at 700 volts, 
form the installation here.” At La Praz, 3000 
horse-power is used for the production of aluminium 
and calcium carbide. The largest unipolar dynamo 
in existence is to be found at this works. It delivers 
15,000 amperes at 40 volts." 

The factories at Saulte Sainte Marie and at 
Niagara are to be greatly enlarged. At the former 
place we are informed that the Union Carbide 
Company, which controls all the American works, 
is arranging for a 20,000 horse-power plant ;!” 
and a 5000 horse-power extension is also contem- 
plated at Niagara.!’ New carbide factories are at 
present in course of erection at the following places : 

United States, 2: Holcombe Rock, Va., 2400 horse- 
power, water; Hinton, Va., 1200 horse-power, water. 

Canada, 1: Three Rivers, near Quebec. 

Great Britain, 1: Birmingham, steam. 

France, 4: St. Etienne, Epierre, Chute du Giffre, 
Serres, 500 horse-power, water. 

Germany, 1: Meran, 2500 horse-power, water. 

Switzerland, 3: Gampel, 2500 horse-power, 
Via Mala, 6000 horse-power, water ; Klosters. 

Spain, 1: Brega, 2500 horse-power. 

Bosnia, 1: Iajce, 5000 horse-power. 

Norway, 1: Sarpsborg, 5000 horse-power, water. 

In connection with these developments, the firm 
vorm. Schuckert et Cie., of Niiremberg, are supply- 
ing electrical generating machinery of an aggregate 
capacity of 20,500 horse-power ; and when all this 
is in operation, an output of 22,000 tons of carbide 
per annum is expected. 

In addition to the above 15 new factories, three 
others are being erected in Austria by the Alu- 
minium Company, of Neuhausen, the ‘‘Elektrici- 
tits” Company, of Niiremberg, and the Acetylene 
Gas Company, of Vienna, respectively. 

It is perfectly certain that the production of 
calcium carbide will in the near future be absurdly 
in excess of the demand, and we fear that much 
money will be lost before the industry has settled 
down upon a permanent business basis, and before 
there is a reasonable relationship between the de- 
mand for carbide and the supply. The Western 
Electrician for March 26 of this year stated that the 
Electro Gas Company of New York (the Parent 
Acetylene Gas Company in U.S.A.) had foreclosed 
upon the Acetylene Light, Heat, and Power Com- 
pany of Niagara, we presume for non-performance 
of its financial obligations, and we shall not be 
surprised to see other examples of a similar 
step. The question of Patent Rights is also 
now entering upon the Law Courts stage of its 
history in this country. Several firms have 
commenced to manufacture carbide in defiance 
of the claims of the Acetylene Illuminating Com- 
pany to possess a monopoly in virtue of the 
Wilson patents; and the latter company is open- 
ing the fray by proceedings against a Birmingham 
firm for infringement. 

In Germany the Bullier patents have been voided 
upon appeal to the Patent Court, and it is far 
from improbable that other leading patents will 
fail to survive the legal test which they are 
about to undergo. Under these circumstances it 
would be wise for investors to wait before sink- 
ing further capital in the industry, for not only 
will the supply of carbide be for many years in 
excess of the demand, but money may be paid for 
patent rights which time will prove to be valueless. 

Furnaces for Carbide Production.—Furnaces for 
carbide production continue to be patented, and 
large numbers of modifications of the original design 
are receiving trial. The chief aim of inventors is 
the design of a continuous furnace, and at Puteaux, 
near Paris, a furnace of this type patented by Patin 
is now on trial.“* At Sault Sainte Marie, in the 
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United States of America, a continuous revolving 
electric furnace, designed by Horrey, is being used ; 
and this furnace, which is applicable to the smelt- 
ing of ores in the electric arc, as well as to carbide 
 picangeoee is said to have been adopted by the 

nion Carbide Company of the United States of 
America. At the Bellegarde Carbide Factory, in 
France, the furnace patented by Bertolus is in use.'® 
Nikolai states that no carbide furnace at present 
used is satisfactory, and that the average yield is 
never above 3 kilogrammes per horse-power day, 
whereas thermal data indicate that 7 kilogrammes 
are obtainable. Pictet’s patented furnace, in which 
the raw materials are subjected to a preliminary 
heating by ordinary methods, has not proved ad- 
vantageous. A furnace designed by himself has 
overcome, however—it is stated—all the usual dis- 
advantages.!? 

2. Utilisation. —The generation of acetylene gas 
from the carbide still continues one of the most 
attractive problems to inventors, and the total 
number of patent applications dealing with this 
subject for the current year will probably exceed 
that of 1897. Our opinion as to the absolute worth- 
lessness of the majority of these patents is well 
known. 

In this connection the opinions of Professor 
Lewes!’ and of Mr. Stubbs! are of special value. 

The fact that the organ of the industry, the 
Journal of Acetylene Gas Lighting, devoted a 
leader to the dangers created by the ignorant in- 
ventor, in its June issue, is also worthy of notice. 
The exhibition of generators held at Berlin in 
March, 1898, proved conclusively the necessity 
for improvement in the methods of generating 
acetylene for illuminating purposes. The similar 
exhibition held at the Imperial Institute in 
London in July and August of this year, 
owing to the wise regulations and tests framed by 
the committee, did much to weed out the more 
worthless forms of generator, and has materially 
assisted the healthy development of the industry. 
A full account of the exhibits at these exhibitions 
will be found in the papers mentioned below.” The 
flotation of new companies for the exploitation of 
valuable (!) patent rights in this and other countries 
goes on apace. Since our last report we have 
taken note of the registration of six companies (five 
in London), with an aggregate nominal capital of 
128,000. As regards the actual application of 
acetylene to lighting purposes, a very large number 
of installations (experimental and otherwise) are 
now in operation ; and only the briefest reference 
to the original descriptions of these is possible, 
The Naphy burner is still the best upon the market, 
although Wolff, in a lengthy article upon acetylene 
burners, agrees with Professor Lewes that the 
perfect burner for acetylene has yet to be in- 
vented.*! 

In Prussia, considerable use is being made of 
acetylene for lighting isolated railway stations, and 
also for train lighting, For the latter a mixture of 
oil gas and acetylene is used (3 to 1) and the neces- 
sary generating and compressing plant has been 
erected at Griinewald, near Berlin. This plant has 
a capacity equal to 21,180,000 cubic feet of the gas 
per annum, and 3000 tons carbide will, it is said, 
be consumed here.22. According to Professor Lewes 
this gas has an illuminating value double that of 
oil gas.% The railway stations at Olivia, near 
Dantzig, and at Schénsee, in West Prussia, have 
been provided by the Allgemeine Carbid und 
Acetylen Gesellschaft, of Berlin, with lighting 
installations which will also be extended to the 
towns ; and plans are in hand for similar schemes 
of illumination at Dantzig, Mecklenburg, and Augs- 
burg.”* A 300-light acetylene generating and light- 
ing plant is being installed at Simonius’ Cellulose 
Factory, at Kelheim, in Bavaria.” 

France was the first country in which acetylene 
was applied to train lighting, and some account of 
the earlier experimental trials at Lyons with appa- 
ratus designed by Bullier is given in one of the 





15 Electrical World, June 25, July 2, 1898. 

16 Dingler’s Polytechnic Journal, vol. 309, page 173. 

17 Chemiker Zeitung, vol. xxii., page 224. 

18 See ENGINEERING, June 10, 1898. 

19 See ENGINEERING, July 15 and 22, 1898. 

20 Dingler’s Polytechnic Journal, vol, cccviii., page 217 ; 
Industries and Iron, June 17, 1898. 

21 Dingler’s Polytechnic Journal, vol. cceviii., page 177. 

22 Industries and Iron, February and March, 1898. 

23 Journal Society of Chemical Industry, June, 1898. 

4 Zeits. f. Angew. Chemic., October 11, 1898. 

25 Dingler’s Polytechnic Journal, vol. cccix., page 140. 
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German technical journals.2* Acetylene has also 
been used on the French railway between Maisons 
Alforts and Daveil Vigneux.”” Whether this sec- 
tion of the line is still worked by acetylene is not 
clear. The railway station at Pantin on the line of 
the Compagnie de ]’Est has also been successfully 
lighted by acetylene.” 

In Austria the only trial of acetylene as an 
illuminant on a large scale appears to have been in 
Vienna, where an experimental installation for 
lighting the Hofburg has been in operation for some 
time.” We are not aware whether this has been a 
complete success. 

In the United Kingdom the Post Office and a 
large store at Kingussie, N.B., have been lighted by 
acetylene, and the township of Portsoy in the 
same district is to be lighted in the same 
manner.” Coal gas had been costing 8s. 4d. per 
1000 cubic feet in this benighted place, so there is a 
fair field fora rivalilluminant. Messrs. Joyner and 
Co., of Birmingham, gas fittings manufacturers, 
have also established an acetylene lighting instal- 
lation in their factory.*! As coal gas in this city 
is nearer 2s. 4d. per 1000 cubic feet than 
8s. 4d., the advantage of acetylene will be less 
marked than in North Britain. 

In the United States of America the city of 
Wabash, Indiana, is to be lighted by acetylene 
gas, and, if the installation is successful, all the 
cities of Indiana, the lighting of which is under 
the control of C. F. Diedrich, will be provided 
with acetylene generating plants.°2 New Milford, 
Conn., has also adopted acetylene for town illumi- 
nation, and has erected a generating plant and a 
300 cubic foot gas-holder for storing the gas.** In 
Canada, acetylene has been in use for some months 
for train lighting between Ottawa and Waltham,* 
and successful trials of its use for a similar purpose 
have also occurred on the Canadian Atlantic express 
between Ottawa and Montreal.* 

With reference to comparative illuminating 
values and costs, a useful paper upon the ‘ Enrich- 
ment of Coal Gas by Acetylene,” was read before 
the twenty-first annual convention of the Western 
Gas Association of the United States of America, in 
the early part of this year, and Tables were given 
showing the effect of additions of 4, 6, 8, and 
10 per cent. upon the candle-power of the resultant 
mixed gas.°® 

In France the relative costs of coal gas and acety- 
lene are stated to be 4 francs and 40 francs per 
cubic metre. In Great Britain at the present date, 
the relative values in the larger towns are 2s, 8d. 
and 32s. per 1000 cubic feet. 

Other Uses of Acetylene.—In our last report we 
referred to the proposal to utilise acetylene for 
the production of lamp-black. Hubon has patented 
three new methods for producing this form 
of carbon from acetylene ;** one of these is to 
explode acetylene and air under pressure in a steel 
cylinder. Reichalt, of Berlin, has also patented a 
somewhat similar method for obtaining this pro- 
duct.*® 

With regard to the use of calcium carbide as a 
germicide in phylloxera, the Société Industriel du 
Valais, of Vernayaz, is preparing a special carbide 
containing phosphides, by using lime containing 
phosphates, as the raw material in the electric fur- 
nace.*’ No further results of the actual trials upon 
the vines with calcium carbide, or with this special 
carbide, have yet been published. 

3. Properties and Tests.—Lunge and Cedercreuz 
have published a method for the analysis of com- 
mercial carbide,*’ and a second scheme of analysis 

will be found outlined by Bamberger in the same 
journal for the current year.*! Moissan has recently 
been examining commercial carbide from various 
sources, and has published his results in the issue 
of the Comptes Rendus named below. *” 

As regards the properties of acetylene, Bunte 
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has stated that it ignites at 480 deg. Cent., and 
that on combustion it produces a temperature of 
2420 deg. Cent.** His comparative statements of 
the cost of acetylene and other lighting agents was 
given in our last report. Bone and Wilson have 
found that acetylene is decomposed when exposed 
to sunlight.*4 Chatelier, of Paris, has been inves- 
tigating the properties of mixtures of acetylene 
and air, and he finds that such mixtures become 
explosive when 2.7 per cent. of the former gas is 
present.** Owing to the high temperature of the 
acetylene flame, it can be used for ‘‘ hard solder- 
ing ;” and a Zurich gas engineer named Weber has 
invented a closed acetylene burner, which used 
with an incandescent mantel, gives a most brilliant 
light.*° 

Professor Reynolds has been investigating the 
chemistry of the action of carbon dioxide when 
used as a diluent for acetylene. He finds that an 
addition of 5 to 8 percent. does not impair the 
brilliancy of the light, and that it tends to keep 
the burners free from soot ; but he cannot explain 
the latter effect.47 Goodwin’s claims are thus sub- 
stantiated. 

Wolff in a recent paper has insisted, upon the 
necessity for purifying acetylene before use, and 
he recommends ferric hydrate to remove sul- 
phuretted hydrogen, bleaching powder to remove 
phosphoretted hydrogen, and water to remove 
ammonia.‘® Acetylene thus purified is stated by 
Wolff to possess only a faint ethereal odour. 





NOTES. 
THe Miptanp Route to Giascow. 

For some years now the Midland Railway Com- 
pany have been straightening out their route to the 
north by superseding curves with short straight 
lines, and now it would appear that attention is to 
be directed to the same end north of the Border. 
Messrs. Simpson and Wilson, of Glasgow, are the 
engineers of a new line from Glasgow, through 
Cambuslang Blantyre, Stonehouse, and Lesmaha- 
gow to Sanquhar, where the existing Midland 
route will be joined. This line, which passes 
through the coalfields of Lanarkshire, hitherto 
largely the Caledonian area, is in the interests of 
the Glasgow and South-Western Railway Company, 
who are partners with the Midland Railway Com- 
pany, in the run to London, and when opened it will 
take off the long western detour vid Kilmarnock. 
It will, indeed, strike a bee-line from Carlisle to 
Glasgow, and as the Midland Railway has hitherto 
been handicapped in the matter of distance, there 
can be no question of the importance of the new 
line. There is, however, an opposition line, of 
which Messrs. Forman and McCall, Glasgow, are 
engineers. It will connect the Glasgow and South- 
Western system at Sanquhar with the Caledonian 
system at Douglas, but this, which is supposed to be 
an independent scheme, would involve an agree- 
ment between the Caledonian and Glasgow and 
South-Western Railways if the Midland joint 
stock were to use the metals of the Caledonian 
Railway ; and as we have already pointed out, 
there is not much likelihood of such an agreement. 
There is, however, every probability of a vigorous 
fight over the competing schemes when they come 
before the next Session of Parliament. 


THe Ueanpa Raitway. 
Greatly improved progress has been made with 
the Uganda Railway during the past seven months. 
Up to March last, track had been laid for 139 miles 
out from Mombassa, up the River Tsavo, the level 
attained being 1500 ft. above the sea. Since then 96 
miles more have been covered, and the line has now 
entered a comparatively temperate climate, the 
level of the district attained being about 4000 ft. 
above the sea. Great difficulties have been met in 
carrying out the work on the first 200 miles of the 
line. In the first place the water attainable has 


*| been exceedingly bad for the boilers, the only pure 


supply met with in a distance of 250 miles from 
Mombassa being that of the River Tsavo, already 
mentioned. The tsetse fly has also proved very 
fatal to the transport animals, 50 mules out of 150 
succumbing in May and June from this cause. 
The bullock mortality was even greater, only 


* Berichte der D. C. Gesellschaft, 1898, page 23. 

4+ Proceedings of the Chemical Society, 198, page 155. 

* Journal of Acetylene Gas Lighting, 1898, page 116. 

rs —* Polytechnic Journal, vol. cccix., pages 119 
and 179. 

47 See ENGINEERING, October 28, 1898. 





100 out of 550 imported from India surviy- 
ing last June. The heavy rains, 40in. in two 
months, also caused great sickness amongst 
the labourers, of whom as many as 10 per 
cent. have been in the hospital at one time. 
Twenty-two men and four bullocks have also been 
taken by lions, which have proved extremely bold. 
Matters are, however, now much better. At the 
high level now reached, the tsetse fly has almost 
disappeared, whilst great assistance in the 
matter of transport has been obtained by the 
arrival on the scene of ten traction engines specially 
designed for the work, which have proved ex- 
tremely efficient. Traversing very rough country, 
one of these engines has covered 200 miles in 18 days, 
and it is now found possible to maintain a large staff 
of men 20 miles beyond the rail head. During the 
last six months the rate of progress has steadily 
risen, the earthworks accomplished being 88,133 
cubic yards in April and 176,122 cubic yards in 
September, whilst a even better showing has been 
made in the concrete and masonry work. Plate- 
laying has been somewhat retarded by the heavy 
earthwork on the section dealt with, but, as 
already stated, 96 miles have been laid during the 
past seven months, the rail head being carried up 
to 235 miles from Mombassa. A more direct route 
to the lake has also been located, by which it is 
hoped to effect a considerable saving. The traftic 
in ivory on the line now opened is already consider- 
able, and is expected to increase. 


ACETYLENE FoR Gas ENGINEs. 

Mr. F. Grover, A.M. Inst., C.E., of Greek-street 
Chambers, Leeds, has recently published a pam- 
phlet giving the results of a number of experi- 
ments which he has made on the pressures and ex- 
plosive efficiency of mixtures of acetylene and air. 
The object of these researches was to determine 
whether this gas was well adapted for use as the 
working agent in gas or other explosion engines. 
The apparatus used consisted of a generator and of 
an explosion chamber of cast iron, in which the 
acetylene was mixed with varying portions of air, 
and the charge exploded electrically. A Crosby 
indicator was used to record the pressure produced 
on explosion, which it did by tracing a diagram on 
a drum which could be rotated at a definite speed. 
The device for attaining this speed was very ingeni- 
ous, and deserves special attention. An ordinary 
centre second watch was fixed on a small spurwheel 
driven by the registering drum. The direction of 
the rotation of this wheel was in the opposite 
direction to the hands of the watch, and the speed 
was so adjusted that the centre second hand re- 
mained stationary, the watch as a whole being 
rotated backwards by the wheel as rapidly as the 
centre second hand was moved forward by the 
mechanism of the watch. The initial experiments 
were made with the mixture at atmospheric pres- 
sure at the moment of firing. The weakest mixture 
which could be fired in these conditions was 1 of 
gas to 18 of air. The pressures reached were 
about three times as great as when similar mixtures 
of'coal gas and, air were substituted. The rate of 
inflammation was also much more rapid. The 
maximum pressure was obtained with a mixture 
of 7 of air to 1 of acetylene, and was about 111 lb. 
per square inch. ‘The experiments were next 
repeated with the charge at a pressure of 2 atmo- 
spheres before explosion. In this case the highest 
pressures were attained with a mixture of about 
1l to 1, the maximum being about 197 |b. 
Finally the pressure before explosion was raised 
to 3 atmospheres, and here explosion pressures of 
about 350 lb. per square inch were recorded with 
a mixture of 11 to 1. With richer mixtures, 
higher pressures would probably have been 
attained ; but the strength of the apparatus made 
it imprudent to test this. With an initial pres- 
sure of 3 atmospheres it was found that mixtures 
as poor as 30 to 1 could be exploded, the maximum 
ressure being then 180 Ib. per square inch. Mr. 
Seover concludes that from a thermodynamic point 
of view, acetylene offers great advantages for use 
in gas engines, though at present prices he states 
the cost would be prohibitive, save in very spect 
cases, amounting, he estimates, to 2.6d. per horse- 
power hour. Further particulars of the eel 
ments, and copies of the diagrams obtained, w1 
be found in Mr. Grover’s pamphlet. 


Tue First Japanese-Burtt EvROPEAN MalL 


STEAMER. at 
We have from time to time given some particulars 
and in our 
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of the progress of shipbuilding in Japan, 
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issue for June 24, 1898 (page 799) we give some 
articulars of the steamer Hitachi Maru, which had 
ten built at the Mitsuikishi Shipbuilding Yard at 
Nagasaki, for the Nippon Yusen Kaisha. It is 
rather an interesting fact in the history of steam 
navigation, and, therefore, one which should be 
noted, that the Hitachi Maru, after a very suc- 
cessful maiden voyage from the Far East, ar- 
rived in the Thames and was berthed in Tilbury 
Dock, London. The vessel is similar in design to 
the mail boats built for the company by Messrs. D. 
and W. Henderson, Meadowside, Glasgow. She 
has been classed 100 A 1 at Lloyd’s, and approved 
by the committee of the Shipbuilding Encourage- 
ment Law of the Imperial Japanese Government. 
After a special survey, Lloyd’s surveyor certified 
that the nang yom including the riveting, was 
satisfactory and equal in quality and efficiency to 
that done in the good shipbuilding establishments 
in the United Kingdom. The length of the ship is 
462 ft., beam, 40 ft. 2 in.; depth, 33 ft. 6 in, ; 
average draught, 25 ft. ; gross tonnage, 6150 ; dis- 
placement, 11,660 ; engines, triple-expansion twin- 
screws ; indicated horse-power, 3500; and speed, 
14 knots. In the building of her hull and the 
construction of her engines only Japanese labour 
was employed. The bulk of the material was 
sent from this country, but it reached the 
establishment in Nagasaki in the shape it is de- 
livered to builders here, and all the practical ship- 
building work was done by native employés of the 
firm. The machinery, with the exception of the 
shafting, was made in Japan, while the decorative 
woodwork is in Japanese style, and no doubt will 
afford some hints to British naval architects. As, 
however, we indicated some time ago, the ship has 
cost a good deal more than it would have done if it 
had been built in this country, but the Japanese 
had calculated on this, and were willing to pay the 
rice, for the sake of gaining practical experience. 
Jntil, however, they obtain a supply of iron and 
steel nearer home, their competition in shipbuilding 
is not likely to be very great. The commander of 
the ship is Captain Charles Hillcoat, and the chief 
engineer is Mr. Roger Hamilton, both of whom hail 
from Glasgow. Another mail vessel for the line 
is under construction at Nagasaki, and from now 
onward the intention of the company is to main- 
tain a fortnightly service between Japan and Euro- 
pean ports. 





TORPEDO-BOAT DESTROYER FOR JAPAN. 

Tuk first of six torpedo-boat destroyers built for the 
Imperial Navy of Japan by Messrs. J. I. Thornycroft 
and Co., of Chiswick, underwent her official trial trip 
off the mouth of the Thames on Monday the 5th inst., 
making a speed of 30} knots in a three hours’ run. 
This vessel is of the same type and dimensions as’ the 
30-knot boats built by the same firm for our own Navy. 
Messrs. Thornycroft have four of the latter vessels 
ready for delivery besides H.M.S. Albatross, which is 
now under trial. It will be remembered that this 
vessel is one of the two experimental destroyers of 
higher speed ordered by the Government some time 
ago. 

The Murakumo, which means ‘‘The Darkening 
Clouds,” is 210 ft. long, 19 ft. 6 in. wide, and 7 ft. 
deep, the mean draught being 5ft. 8in. She has 
twin-screws, and is built of special steel of a high 
tenacity, being about 40 tons. The armament con- 
sists of two 18-in. torpedo tubes, five 6-pounder 
quick-firing guns, and one 12-pounder quick-firin 
gun. The latter is mounted in the stern of the vesse 
instead of on the conning-tower, as in the English 
boats. It is difficult to account for this change, con- 
sidering a destroyer is a vessel necessarily of offence, 
either in carrying out her legitimate functions of de- 
stroying torpedo-boats, or, if on occasion acting in the 
capacity of a torpedo-boat, in attacking larger vessels. 
In the former case the fire would certainly be likely to 
be needed in line of bow. Possibly the Japanese naval 
officers have some good reason to me rod for thechange, 
and one is led to this conclusion from the fact that such 
alterations as are usually made in vessels for this 
Navy are dictated by a thorough knowledge of the 
Tequirements of warfare largely gained during the 
recent war in the East. Another new feature is a 
chart-house on deck, a most convenient addition. It 
also serves the purpose of affording an excellent plat- 
form for the searchlight, which is thus enabled to 
be brought to beam directly ahead of the vessel, a 
feat not to be accomplished with the arrangement in 
our own destroyers. 

The engines are of the usual balanced type adopted 
by Messrs, Thornycroft for these craft, having cy- 
linders 20 in., 29 in., and two of 30 in. in diameter, 
With a stroke of 18in., running at 400 revolutions per 
minute, thus giving the very high piston speed of 








1200 ft. per minute. The usual auxiliary engines are 
fitted. hese, as is usual in craft of this description, 
are of the single-cylinder type. Considering the large 
amount of steam which is needed for driving auxi- 
liaries, one would have thought that it would pay to 
put in compound engines for these purposes ; especially 
since the plan of exhausting into the low-pressure 
receiver has been found to have considerable draw- 
backs. There are three boilers of the Thornycroft 
water-tube two-furnace or ‘“‘ Daring” type. They 
have fireboxes of even more than ordinary size, and 
are fitted with an arrangement of air jets for the pur- 
pose of mixing the gases in the furnace, and insuring 
complete combustion. The need for this arises from 
the fact that the Japanese coal is of a very smoky 
description. The total heating surface is 11,500 square 
feet, and the grate surface is ft. The outer casing 
of one of the uptakes is coupled to the engine-room, 
with the result that the latter is kept very cool during 
running. It may be stated that the boilers are capable 
of supplying steam to drive the boat at 22 knots with 
open hatches. This is an important feature, as itis a 
great advantage to run with natural draught. 

In these boats the crew are berthed at the ends of 
the vessel, forward and aft, the officers’ accommoda- 
tion being nearer the centre of the vessel, aft of the 
machinery space. This is certainly an improvement 
as far as the officers are concerned. In other respects 
the design closely follows the British pattern. 

On the trial of Monday last a start was made 
from Greenhithe at 10.30 a.m., Captains Kondo 
and Kerobe representing the Japanese Admiralty. 
The boat was taken immediately to the Maplin mile, 
the three hours commencing on arrival there. The load 
carried was 35 tons. The steam pressure had been 
raised to 210 lb., and the revolutions were close on 
400 per minute. The mean speed on the six runs on 
the measured mile was 30.09 knots. There was a 
stiff breeze from the south-west, which raised a good 
sea, and on getting into smoother water the speed 
improved, the —— for three hours being 30.48 
knots. The average horse-power was 5900, the steam 
pressure 205 lb., the vacuum 244 in., and the revolu- 
tions 389 per minute. The usual starting, stopping, 
and manceuvring trials were successfully carried out 
before returning to Chiswick. 

It is worthy of notice that this vessel, as announced 
in our columns, was only launched three weeks ago, 
and commenced her trials a week after launching. 
We understand she is to receive her crew, and be 
delivered on Christmas Eve. One cannot help con- 
trasting the rapidity with which foreign vessels, built 
in this country, are taken over from contractors with 
the delay that occurs in the craft intended for our 
own Navy. One would think that the authorities at 
Whitehall would see the wisdom of supplementing 
the altogether insufficient staff that is at present de- 
tailed for these purposes. 

The trials for the remaining five Japanese vessels 
are to follow immediately. 








Hovusr Movine at New Yorx.—A remarkable feat of 
house moving just been completed at New York, 
four lai five-storey brick flat houses in the Harlem 
district having been placed intact upon new foundations. 
The houses were moved 70 ft. forward and 35 ft. to one 
side, in order to remove them from a site required for 
the approach to a new bridge over the Harlem. The 
operation occupied 21 days, and 325 jack-screws were 
used under the buildings to support them. 

Our Coat AsBroaD.—The exports of coal from the 
United Kingdom in October were 3,299,177 tons, as com- 
pared with 3,223,926 tons in October, 1897, and 3,056,735 
tons in October, 1896. The eg which were reduced 
by the great strike in South Wales, are accordingly now 
reviving. The largest exports made to any one country 
in October were those to France, which amounted to 
530,313 tons, as compared with 542,047 tons in October, 
1897, and 468,592 tons in October, 1896. The exports 
to Germany were 423,550 tons, 463,314 tons, and 459,557 
tons respectively; and those to Italy 395,617 tons, 
350,757 tons, and 330,245 tons respectively. Our aggre- 
gate coal exports to October 31 this year were 
29,550,049 tons, compared with 30,929,465 tons and 
28,981,509 tons in the corresponding periods of 1897 
and 1896 pow sion The great disturbance in the 
coal trade occasioned by the prolonged strike in South 
Wales is forcibly illustrated by these figures, as under 
ordinary circumstances our coal exports have a constant 
tendency to expand. The exports of coal to France in 
the first 10 months of this year were 4,453,617 tons, as 
compared with 4,695,927 tons and 4,306,863 tons respec- 
tively ; to Italy, 3,898,026 tous, as compared with 4,182,764 
tons, and 3,569,140 tons ; and to Germany, 3,798,319 vons, 
as compared with 4,067,925 tons and 3,838,367 tons re- 
spectively. To the direct exports of coal made from the 
United ingdom should be added coal ship for the 
use of steamers engaged in foreign trades. These latter 
shipments amounted to October 21 this year to 9,214,186 
tons, as compared with 8,651,741 tons and 8,281,636 tons 
respectively. It follows that the aggregate movement 
of coal from the United Kingdom in the first 10 months of 


this year was 38,769,235 tons, as compared with 39,581,206: 


tons in the corresponding period of 1897, and 37,263,145 
tons in the corresponding period of 1896. 





- THE EFFECT OF SUBSIDENCE DUE TO 
COAL WORKINGS. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 29, Mr. James 
Mansergh, Vice-President, in the chair, the r read 
was on ‘‘ The Effect of Subsidence due to C orkings 
upon Bridges and other Structures,” by Mr. S. R. Kay, 
Assoc. M. Inst. C.E. 

The subject of the paper had frequent application in 
the busy industrial districts of the coalfields, where lofty 
buildings, heavy bridges, and costly tunnels were often 
found in the immediate neighbourhood of colliery opera- 
tions. It was necessary, therefore, in designing works in 
such districts to know, first, the principles of subsidence 
following the working of coal, to determine the position 
and character of the works ; secondly, an approximation 
to the area necessary to be left unworked for the protec- 
tion of the same; and, thirdly, how the design may be 
suited to the supposition that the coal may afterwards be 
worked without any solid pillar being left for support. 

Subsidence always followed coal - working where no 
pillars were left, and was generally proportionate to the 
thickness of material excavated. e depth regulated 
roughly the duration of the movement. Subsidence 
might be modified by tight king of the goaf (where 
no —_ was left for support) under the area to be pro- 
tected. 

Faults were responsible for much of the damage result- 
ing from coal-working. Their lines were those of greatest 
weakness in the strata overlying the coal, and subsidence 
would sometimes travel many yards out of its ordinary 
course along such lines. They were, therefore, to be 
avoided in the erection of permanent works, even if 
pillars of coal were purch for support, as it was im- 
possible to guarantee against a possible ‘‘ drag,” or ‘‘ pull 
over,” of the strata, unless an abnormally large area of 
pag abe was secured, and this on economic grounds was 
inadvisable. In the absence of faults, natural breaks 
and joints in the strata, within the limits of the dynamic 
effect of the subsidence, formed the lines of weakness. 
Fractures seldom found their way to the surface from 
depths greater than 100 yards, unless the thickness of the 
seam was considerable, or a thick bed of rock intervened. 
Workings had been safely carried under canals and 
rivers at that depth. Subsidence was slower in deep 
than in shallow mines, and surface breaks were rare, save 
along lines of fault. The effect was felt in the case of 
buildings more in the nature of a ‘‘ pull over” than of an 
actual b The strain moved with the working face, 
and was not brought into play unless the working ceased 
for a sufficient time to cause it to become operative. 

A series of levels, extending over five years, had been 
taken by the author over two separate colliery royalties 
under which the coal was being worked, at depths of 120 
yards and 330 yards respectively. They proved, in the 
former case, that subsidence closely followed the extrac- 
tion of the coal, and continued for 34 years, amounting to 
70 per cent. of the thickness excavated ; in the latter case 
it followed somewhat later, continued for four years, and 
amounted to 64 per cent. of the thickness excavated. The 
strata in each case were fairly level, and of the average 
coal measure character; the movement was uniform, 
without breaking the surface. 

Subsidence around pillars left for support was shown 
to be most irregular in its action, and no theoretical 
formulas could be enunciated to apply to all cases, giving 
the size and position of the support necessary. rules 
for that object were therefore of an empirical character, 
and subject to modification by local considerations. If 
absolute immunity was to be secured, an ample pillar 
should be left. 

If the site of works be over a fairly large area of goaf, 
even settlement might be expected, and when complete, 
the surface would he left nearly as before, though at a- 
lower level. Works should be placed away from goaf 
edges if possible. A period of two years or three years 
at least, after the coal was extracted, should elapse 
before commencing works, and more if possible in the 
case of deep mines. In building ordinary road or rail- 
way bridges, or viaducts, the form of the arch should 
be avoided, and steel superstructure employed, having 
the requisite elasticity to adapt itself to any slight 
movement subsequent to erection. Water works and 
reservoirs, where certain heights above sea level were to 

maintained, should not be constructed in mining 
districts unless the suitability of the site outweighed the 
cost of protection. Where coal was worked underneath 
canals the banks must be puddled and raised to the extent 
of about two-thirds of the thickness of the excavation. 
Locks should, as a rule, be protected by pillars. 

In horizontal mines the theoretical line of break or 
subsidence over the edge of a pillar was vertical, or nearly 
so. In practice this was found to vary to one side or the 
other, owing to the natural lines of weakness in the 
strata leading the breaks out of the theoretical course. 
This must be allowed for in ——. out the pillar which’ 
in horizontal mines should surround the structure equally 
on all sides, For the purpose of ascertaining the size 
of pillar, under normal conditions, for any depth and 
thickness of seam, the author gave the following em- 
pirical formula, based upon many examples of modern 


practice : o 
eee 3d x Yt 
0.8 


where d is the depth in yards, t the thickness excavated, 
in feet, and r the radius of support, in yards. In the 
case of mines inclined to, say, 30 deg., though the size of 
the pillar given by the formula was sufficient, its position 
would not be vertically below the structure as in flat 
mines, but must be towards its higher side. The author 
had found that the line of break in such cases was neither 
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vertical nor at right angles to the dip, but midway between 
the two. Thus, if the angle of dip be @, the angle the 
line of break usually made with the horizon was 90-49, 
and the lateral displacement in the direction of full rise 
of the seam, d being the depth, was represented by 


d tan 4 6 cos @. 


Pillars of large area at depths of over 300 yards might 
with safety be partially worked or ribbed across by means 
of narrow banks or workings 90 yards wide, leaving solid 
pillars 20 or 30 yards wide between. This was found not 
to impair the strength of the support, the strata appeared 
to arch themselves over the worked portions, and there 
was practically no subsidence. This effected a consider- 
able saving in the purchase of large pillars. In the case 
of bridges, where a succession of seams would probably 
be worked, it was necessary to consider whether the sub- 
sidence of level and possible rebuilding of the bridge, or 
the purchase of the mines for support in an increasing 
descending ratio, was the more economical or preferable. 

Bridges with strong well-bonded abutments and wings, 
and steel superstructure, were frequently worked under, 
and sustained little or no damage, especially in the case 
of deep mines. Where, therefore, they must be built 
over an area to be subsequently mined, the intention 
being not to purchase support, they should be built in 
the manner described, and the girders should have a 
good bearing upon the beds. The subsidence to be ex- 
pected, amounting to about two-thirds of the thickness 
excavated, should, if necessary, be provided for in the 
first height of the bridge: otherwise provision should 
be made for the peat se pe Sm of the superstructure to 
its former level if required. Lofty viaducts should be 
eng by pillars; and lower structures should be 
nuilt as indicated ; the piers should be solid and should 
not be pierced by an ook In all cases, if possible, the 
goaf under the above should at the time of working be 
tightly packed. 








EXPRESS LOCOMOTIVES. 

: To THE Eprtor oF ENGINEERING. 

Srr,—According to the data published on the trials on 
‘* Express Locomotives” in your issuesof November 4 
and November 18, the average weight of the testing 
train was 186.5 tons, and that of the locomotive 76.5 tons. 

The author gives the resistance of the train to be 64 per 
cent. of the indicated horse-power. 

Taking for a moment the resistance of 1-ton locomo- 
tive equal to that of 1 ton of train we find the following 

lance : 

64 per cent. train resistance. 

21.1 per cent. locomotive resistance. 

9.9 per cent. difference between indicated horse-power 
and brake horse-power. 

Supposing the difference between indicated and brake 
horse-power—to say the least—as 15 per cent., you will 
find the resistance of the locomotive—weight for weight— 
to be 25 per cent. less than that of the train. 

I would be obliged to the author of the interesting 
paper if he would kindly explicate this contradiction. 

I remain, Sir, yours respectfully, 
T. WITTENBERG. 

Nagy-Kanizsa, December 1, 1898. 








THE MICROSCOPIC STRUCTURE OF GOLD 
AND GOLD ALLOYS. 
To THE Eprror or ENGINEERING. 

Srr,—In the numbers for September 30 and October 28 
of ENGINEERING (pages 411 and 541), Mr. Thomas Andrews 

ublishes two notes entitled ‘* Microscopic Structure of 
Gold and Gold Alleys.” The author considers that his 
results ‘‘may materially affect some of the views at 
present held as to the physical structure of gold or other 
metallic alloys,” and he makes special reference to the 
experiments of Péligot (Bull. Soc. d’Encouragement, 
1889, vol. iv., page 171) and those of Rose (Proc. Chem. 
Soc., May 16, 1895), &c. 

I confess I do not realise how the study of alloys of 
gold with 0.2 per cent. of silicon or bismuth can furnish 
the least indication as to the constitution of the monetary 
alloys which have been studied by Péligot and by Rose, and 
I think I understand that Mr. Andrews has really in view 
the only work which he does not refer to, namely, that 
on the structure of gold which Professor Roberts-Austen 
and I presented to the Royal Society (Phil. Trans., vol. 
clxxxvii., pages 417 to 432). ; 

In this paper we were led to the conclusion that the 
alloys of gold with certain elements added in the propor- 
tion of 0.2 r cent., could, under certain determined 
conditions B pote form solid solutions. There was no 
evidence, at least in the greater number of our specimens, 
of the presence of a network of cement which had liquated 
between the grains of gold. But we never contested, as 
would have been contradictory to the laws of solidifica- 
tion and to our own experiments, the possible existence 
of cements in other alloys, or even in the same alloys 
cooled under different conditions; we gave, moreover, 
examples in which cement did occur. 

The divergence of views between Mr. Andrews and 
ourselves is not then a question of principle, but of cases. 
Mr. Andrews believes that he sees cements everywhere ; 
Professor Roberts-Austen and I have seen them in certain 
cases and not in others. 

To elucidate the subject it will be well to examine the 
general methods employed, on the one hand and the 
other, to establish the existence or the non-existence 
of a cement, and then to apply those general methods toa 
particular case. 

To contest the presence of cement in certain gold alloys, 


very probable; the metals or metallic “_ 
which possess both the same colour and the 
ness as gold itself are most certainly exceptional. 


formation presupposes a complete 
above 250 deg. Cent. 
lead can diffuse in gold at 100 deg. Cent. 


argument: 
1. He attacks the alloy «4 
acid traces on the alloy whic 





Fic. 1. (Magnified 100 diameters.) 





Fie. 2. 


(Magnified 150 diameters. ) 


work round grains, and he establishes the fact that this 
network (in the alloy under consideration, for the fact is 
not a general one) is thicker than in the case of pure gold. 
He concludes that the sunk network has taken the place 
of dissolved cement. The observations are accurate, but 
the conclusion does not follow. In order that the argu- 
ment should be beyond contention, it is necessary that 
the reagent should not attack gold. Directly it is 
admitted that gold is attacked by aqua regia, the sunk 
network round the grains only proves that the attack has 
been more rapid in the network in question. The very 
existence of grains, the presence of little blowholes, the 
existence of a network caused by shrinkage or stress, 
variations in crystalline orientation—these are causes 
which are neglected by Mr. Andrews, but may, neverthe- 
less, in the absence of cement, account for the observed 
facts. Thus it is, in almost pure iron, attack by nitric 
acid go to the joints, if it is prolonged, any dimensious 
which may be desired. Assuredly, the sunk networks 
traced by aqua regia may sometimes indicate that a 
cement has been present, but to prove the existence of a 
thing by showing a vacant place where one su this 
thing has been, is a process of demonstration which cannot 
be considered to be very vigorous. 
2. Mr. Andrews appeals to the fragility of gold with 
0.2 per cent. of bismuth, whilst the isolated grains are 
plastic. This fact is no more conclusive than the previous 
one ; it may either be due toa fragile cement or simply 
to a wantof cohesion between the grains ; for example: 
burnt steel ; steel which has been hardened too energetic- 
ally ; sand, which is soft when it constitutes a rock, 
— each of its grains is hard. 

3. Mr. Andrews also appeals to the rapid increase of 
the electrical resistance arising from the addition of 
certain foreign bodies in small quantities to masses of 





— Roberts-Austen and I rested on three kinds of 
acts: 


metal. This third argument is directly contrary to his 
thesis. These are dissolved bodies and not inte 


1. If the polishing on chamois leather with fine rouge 
does not show any network which could be distinguished 
either by its colour or by its relief from the mass of the 
gold, the absence of cement is, if not certain, at least 
unds of gold 
same hard- 


2. In four cases (alloys of gold with 0.2 per cent. of 
antimony, aluminium, bismuth, or tellurium) annealing 
at about 250 deg. Cent. was sufficient to determine a 
complete transformation of structure and to break up the 
large prisms of the initial freezing. This total trans- 
iffusion of the metal 
alloyed into the solid gold, at least in the case of anti- 
mony and aluminium, the eutectics of which only melt 


3. Moreover, the well-known experiments of Professor 
Roberts-Austen have later proved that small quantities of 


On the other side, to prove the existence of a cement in 
a given alloy, Mr. Andrews also follows three lines of 


aqua regia, finds that the 
he is studying a sunk net- 


cements which — augment the electrical resistance, 
(See H. Le Chatelier: ‘‘Sur la résistance électrique du 
aciers,” Comptes rendus, May 13, 1898, page 1709.) 

After having described the respective methods of 
experimenting and reasoning followed on each side in the 
study of the same question, I may make comparative 
application of these methods to the alloy of gold with 
0.2 per cent. of lead cooled slowly. 

In this alloy, after it has been attacked by aqua regia 
Mr. Andrews finds a sunken network which represents 
(according to my measurements) no less than 21.7 per cent, 
of the total volume (Fig. 1). 

This result seems at first sight surprising. What can 
be the nature of a cement which is so abundant? Is it a 
definite compound? Its formula Auy, Pb. appears 
altogether untrustworthy and impossible. Can it be a 
eutectic mixture? The microscope does not show that it 
is, and Mr. Andrews appears to consider it to be homo. 
geneous. It may then be a solid solution containing 
l per cent. of lead? But, Mr. Andrews, who will not 
admit the existence of the solution of 0.2 per cent. of 
lead, cannot, therefore, for the best possible reasons, 
admit the existence of a solution containing 1 per cent. 

To escape from this embarrassment I would appeal to 
the method of polishing in low relief, and, without any 
attacking reagent whatever, I recognise at the first 
glance the presence in our gold alloy (gold containing 0.2 
per cent. of lead, cooled slowly) of filaments of a bluish 
white colour which the polishing has sunk by erosion. 
This is shown in Fig. 2 (magnified 150 diameters).* 
Without it being necessary to go further, the presence of 
a soft cement is certain. Its proportion by volume, 
measured on the photograph, is about 0.5 per cent., but 
that is a very exaggerated figure, for the photograph 
was taken from the top of the little ingot where the 
liquated material had accumulated. The white filaments 
partially surround certain grains of gold, and are often 
continued into fine fissures which may account for the 
fragility of the alloy. 

By this example, Mr. Andrews can judge that I am 
not an enemy to segregation. I have just shown him the 
actual existence of a thin white cement which he failed 


to see. But I confess I did not find the 21 per cent. of 
cement which he thought he saw. 
I an, Sir, 
Yours faithfully, 


F, Osmonp. 





To THE Eprtor or ENGINEERING. 

Srr, —On page 542 of ENGINEERING of October 28, 1898, 
Mr. Thomas Andrews observes that the recent experi- 
ments of M. Péligot, Professor Roberts-Austen, Mr. E. 
Matthey, and myself ‘‘show that there is no tendency 
to segregation in the case of gold alloys.” He then pro- 
ceeds to state that his own experiments, taken in connec- 
tion with those already published in ENGINEERING, have 
“shown that this view appears to be, to some extent, 
erroneous.” 

Now, it is true that M. Péligot and Professor Roberts- 

Austen working independently on alloys of gold and copper 
and of gold and silver, without sensible amounts of im- 
purities, found no definite proof that segregation had 
taken place. These results are still accepted without 
question, and have not been made the subject of further 
investigation by any one. But, on the other hand, Mr. 
E. Matthey, in the paper referred to by Mr. Andrews, 
actually shows that segregation is strongly developed in 
gold-platinum alloys, and I myself proved, in the course 
of a series of experiments made in 1893, that an alloy of 
gold and copper containing 0.2 per cent. of lead or bis- 
muth was far from being homogeneous after solidification. 
Roberts-Austen explained this (see third report to the 
Alloys Research Committee of the Institution of Mecha- 
nical Engineers, April 26, 1895; twenty-fifth annual 
report of the Mint, 1895), by pointing out that even with 
so small an amount of es, as 0.2 per cent., an 
eutectic alloy consisting of the base metal and a small 
percentage of gold might, under certain circumstances, 
remain fluid long after the greater part of the mass had 
become solid. Such an eutectic alloy, however, could 
by no possibility form so large a eee y © of the mass 
as that occupied by the cavities shown in Mr. Andrews 
diagrams. 
It is, therefore, evident that long before Mr. Andrews 
published his paper, it was well known that there is a 
tendency to segregation in certain gold alloys. Mr. 
Andrews has actually seen through the microscope what 
appear to be the spaces left by dissolving away the segre- 
gated eutectics, and so has given additional proof of their 
existence. It is perhaps to be regretted that so skilful an 
experimenter should lave illustrated his results by dia- 
grams and not by photomicrographs, beautiful examples 
of which have n reproduced in ENGINEERING from 
time to time. 


I Sir, your obedient servant, 
wiih ah T. K. Rose. 








German Coan Exports.—The exports of coal oe 
Germany in the first nine months of this year amounte 
to 10,244,560 tons, as compared with 8,753,220 tons - 
the corresponding period of 1897, showing the importan 
increase of 1,491,340 tons. 

* [The magnification here given is that of our engrav- 
ing, Cvhich wae reduced from a photograph, showing Fy 
magnification of 250 diameters, sent to us by M. — 
We may state that in addition to the clearly visible — 
ings to which M. Osmond refers his photograph w a 
examined in a strong light, shows certain exceeding 
delicate veinings which has been found quite imposs! 








rposed | to reproduce in the engraving.—Eb. E.] 
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THE WELLINGBOROUGH ACCIDENT : 
SELF-LOCKING LORRIES. 
To THE Eprtor OF ENGINEERING. . 

Sir,—That interest in the Wellingborough accident 
has not relaxed is clear from the numerous letters still 
appearing on the subject. This is no doubt due to a 
feeling that something must be done to prevent the recur- 
rence of such a disaster. The cases of luggage lorries on 
the road which have since been reported are quite suffi- 
cient to show that the public anxiety is not ill-founded. 
At the same time, none of the suggestions hitherto made 
appear to providea practical remedy. The most favoured 
ideas appear to be either to make the platform slope 
away from, instead of towards, the rails, or else to provide 
a kerb along the edge of the coping and projecting several 
inches above it. The objections to the latter have already 
been referred to in your correspondence columns. As 
regards the former, it may be pointed out that to take up 
and re-lay all the platforms which slope towards the rails, 
to provide the new drain conne3tions necessitated, to 
re-face the foundations of station buildings, roof columns, 
footbridges, &c., where exposed by the fresh levels, and 
to alter the approaches, would entail an expenditure al- 
together prohibitory. Besides which the floors of the 
platform Duildings would have to be lowered, or break- 
neck steps be incurred in most inconvenient situations. 


ROYAL ENGINEERS. 
To THE EprTor OF ENGINEERING. 

Srr,—When I commenced this correspondence on Royal 
Engineers I decided to put aside, if necessary, considera- 
tions of discipline and mare 7 etiquette, and tell the 
truth. The emergency created by the obstinate inaction 
of the authorities in this important matter warranted it, 
and I felt that ete t strictly to what is the truth, 
although telling it all, I should be safe, at least, from any 
arbitrary treatment. 

It was with perfect candour, therefore, that I exone- 
rated the officers of the corps from real blame in the 
matter, and I know that, as a whole, they are as im- 
patient under the rotten system as I can be myself. 

‘It is not worth while, however, entering into contro- 
versy on this point. This disorder, like others of different 
kinds, is very favourable for gentlemen of a certain class 
to rush in and fill their pockets by ; and if someone thinks 
he has known some engineer officers whose idea is to make 
the most for themselves, all I could answer would 
that, seeing the occasions given for swag, it is only 
astonishing that there are not ey A of that sort. 

I have spoken occasionally of the ‘defenders of the 
present system.” There are some officers who, condemn- 
ing its working in general, with philosophic resignation 
to the inevitable, or from easy-going carelessness, will 





The platforms would have a broken-backed appearance, 


try and make out that it is not so bad after all. 
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epecially noticeable in the case of island platforms. 
Another probable objection is that the time occupied in 
loading a train would be appreciably increased through 
the adverse grade. 

It appears to me that by far the best plan is to leave 
the harmless necessary platforms alone, and to devote 
attention to the guilty lorry, with a view to preventin 
in future its unauthorised wanderings. To this end 
have protected the following arrangement which would, 
I think, prove simple, cheap, and absolutely efficacious : 

A malleable cast-iron socket, which receives the lower 
end of an ordinary long handle bar, is so formed as to 
communicate the motion of the latter through a connect- 
ing link to a rod working fore and aft ——_ guides 
attached to the fore carriage of the lorry. This rod is 
provided with a pin which engages in a curved slot in a 

late which can only move transversely to the lorry. 

he plate terminates in a bolt reaching to one of the 
wheels, It is clear from the accompanying drawing that 
when the handle is in a working position the bolt will be 
clear of the lorry wheel, but that when the handle bar is 
at rest, either on the platform or against the lorry, the 
= — be forced forward and effectively ‘‘sprag” the 
wheel, 

The lorry here shown is of a type similar to the one 

which caused the Wellingborough accident. The same 
arrangement is, however, equally applicable to lorries of 
the other pattern by providing a handle pivoted at each 
end, as shown by the accompanying diagram, Fig. 4. 
The weights of the handles would cause them to fall 
outwards when released and so actuate a lock similar 
to that above described. If found necessary this action 
could be increased by springs or counterweights. 
The essential parts of the self-locking apparatus could 
be made adaptable to existing lorries, though it would 
probably be better to supply them with entirely new 
fore carriages. 

Regarding the matter solely from a pecuniary point of 
view, the cost of this alteration to the whole of the lorries 
im the kingdom would be inconsiderable as compared 
with that of another accident, the straightforward con- 
duct of the Midland Railway Company in at once admit- 
ting liability having created a precedent which will 
assuredly be never set aside. 

Yours obediently, 

: J. Wutstan TwinBerrow, A.M. Inst., C.E. 

Bristall-hill, Leicestershire, November 19, 1898, 











MALE 


C1 socwer 


Whilst against the still worse suggestions of the topsy- 
turvy reformers, who, seeing that civil employment 
without system, limit, or regulation, has damaged the 
corps, would remedy things by forbidding officers its valu- 
able experience altogether, some will defend the system 
as it is—unwisely, no doubt—instead of condemning both, 
as they should. ; 

The futility of their arguments, however, shows plainl 
enough that they are not those of intelligent men defend- 
ing a system they really believe in. 

They will, perhaps, starting on no definition of what a 
military engineer must be as such, defend Royal Engineers 
wandering into all kinds of employment, by saying that 
varied experience is essentially necessary to them. Then 
confronted with the fact that they remain very ‘long, 
sometimes permanently, in one kind of civil employment, 
veering round, will say that the experience they get there 
fits them well for certain duties connected with railways, 
telegraphs, &c. They do not appear even to reflect on 
the necessity for quite separating such classes of officers 
requiring diametrically opposite kind of training, nor to 
be troubled by the little difference that exists between 
them ; that the former are a combatant class, while those 
who specialise need not be, and cannot, in practice, re- 
ceive a training suiting them for those important duties. 

It is clear enough, moreover, that with the most care- 
ful administration it is an undesirable and — thing to 
mix up in one corps two such classes, the making of a 
man for the one of which means the marring of him for 
the other. With the slip-shod administration which 
characterises our Government departments, it could have 
been safely predicted that it would cause disaster to effi- 
ciency. 

The plan of permanently telling off a certain number 
of officers for extra duties and to specialise, and keeping 
them separate from those for regimental employment 
(qualifying as military engineers proper), would never be 
carried out, because it would at once show up the thing 
that makes this bad theory work so fatally in practice, 
namely, that there are about twice as many engineer 
officers as there is any need for. It would, therefore, 
immediately entail a complete reorganisation, and then 
it is very unlikely that those charged with it would go 
out of their way to create anything so anomalous as a 


corps of military engineers, with some of its officers told 
off not to be military engineers. The reason its advo- 


be | tion ; so, 


ing to the same corps, is absolutely cant; moreover, its 
needlessness has been mew con proved by the way 
— and engineers have always worked together in 
ndia. 

A few specialists only are required, but the argument 
for ientealing a little military training in the education 
of the whole of the officers of the Indian Public Works 
Department is in undesirability of the other alterna- 
tive, of a few quasi-military men permanently in the civil 
department ; and of the enormous services those officers 
could render when thrown out of normal employment in 
war, supplementing the weak officering of native regi- 
ments or otherwise. 

Another line of argument, adopted for the defence of 
the undivided corps, equally futile, is to say that if our 
plan is notin every way satisfactory, those of Continental 
nations, who have ——- their engineers into many 
corps, are still the subject of experiment and occasional 
dissatisfaction. The difficulty with them, however, is 
to arrive at the best subdivision of a military organisa- 
uoting it as an excuse for our not carrying out 
an obviou q urgent separation of an essentially depart- 
mental and quasi-military one from the military corps, 
is arguing in ignorance of circumstances. 

Another—perhaps the most plausible, though certainly 
not the least hollow—is to point to what individuals have 
attained to under the system. Its characteristic, how- 
ever, is that it is no organisation at all, and therefore 
that it leaves the utmost liberty, together with many 
opportunities to individuals. It is, therefore, just the 
thing in which a clever man may seek out his line and rise 
to distinction, providing always that too many do not wish 
to compete for its limited military opportunities. It is, 
however, for insuring that universal standard of efficiency, 
so necessary in a military body, that it is quite inefficient. 

There are details in its organisation, moreover, which 
make it im ible for a moment to contend that it can 
be the result of any careful thought. Mixing up sub- 
marine mining, a science so akin to that of the coast 
artillery, with whom also practical considerations would 
urge its affiliation, with the already too numerous sub- 
jects of the military engineer, is one of those bits of 
stupidity, pure and simple, Government departments alone 
can commit. Not even the feeble contention that it is an 
engineer subject is to the point; for, when it comes to that, 
so is artillery, which has only comparatively recently been 
ee from the engineers. 

have heard opinions, both of civil employed officers in 
India and of mentally employed ones at home, and I 
have never yet heard one speak of the system as good. 

The generality of Royal Engineers will not like a system 
that spoils the corps as one of military engineers, and 
brings it into disrepute as such, because it enables some 
of their brother officers to slight their profession and take 
appointments that, by common sense and justice, should 
go to civil engineers, 

They regret that the singular facilities this subject 
offers for misrepresentation, together with the strong 
interest those in office have too often had to keep up the 
number of vacancies, have saved it from being swept away 
as soon as the comparatively recent innovation ~ 9 a little 
sense and intelligence in the War Office was introduced. 

er also, as a distinguished officer once told 
me, speaking of this subject (I wish he could have seen ‘ 
his way togive his mind in your columns as he gave it to 
me), those at the top of the tree know too well how re- 
forms and reformers are received at the War Office to 
— lightly on such a difficult and almost impossible 


I t x . *s* . 
This explains the absurdities that persistently emanate 
from that department, to the astonishment of all practical 


= 
This matter is not only of the nature of a national 
— but in no insignificant degree a national danger, 
and as War Office red tape has proved too strong for 
War Office patriotism, it is to the Givil Engineers that we 
must look to be public spirited. 
As a patriotic body of men, they should wake up to 
the duty which unquestionably devolves on them: to 
warn their fellow countrymen if those charged with the 
national defences blunder on engineering questions ; and 
by acting on this matter, through their Institute, not 
only could they cause matters to be put right, but would 
render a still more vital service in showing that Govern- 
ment bey dncmene cannot persist in defying common 
sense with immunity from organised censure. 
T remain, yours, &c., 

Roya ENGINEER OFFICER, LATE OF THE 

Inp1ian Pusitic Works DEPARTMENT. 





To THE Eprror oF ENGINEERING. 
Srr,—My attention has been called by an officer of the 


Royal Engineers to the correspondence now P ing 
in your pa r, and you may consider it desirable to pub- 
lish the following remarks : 


In 1883 an officer of the Royal Engineers, who was 
adjutant of militia, published, at the request of a number 
of brother officers, a small pamphlet advocating re-organi- 
sation and reform. Doubtless a oA is still extant at the 
Royal Engineering Institute, Chatham, and it seems de- 
sirable that its —— should see the light, as, 
although some old-fashioned seniors carped at them at 
the time, still in the main they have been acted upon ever 
since, except in one particular, and that the most im- 
— viz., ‘* Royal Engineer works.” It was suggested 
t: 


ct 


1. The number of officers and men in the corps of 
Royal Engineers should be only that requisite to provide 
the quota for the number of army corps allowed by Par- 
liament. The scandal of 938 officers to 17 paper battalions, 
or 55 officers per battalion, and of 938 officers to 5000 men, 





cates might allege: the advantage of both kinds belong- 


or one officer to every five men, should cease, 
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2. The corps to consist of battalions, each for special 
duties, viz.: 
Field battalions. 
Telegraph battalions. 
Pontoon battalions. 
Railway battalions. 
Fortress battalions. 
3alloon battalions. 
Submarine mining battalions. 

Each company resembling an artillery battery as 
regards organisation : : 

3. In addition, a headquarters dépé6t—for instruc- 
tional purposes—to be. formed, not at Chatham, but in 
some convenient place, say, Aldershot. 

4. The work now known as ‘ Royal Engineers’ Dis- 
trict Work,” viz., care and construction of barracks, &c., 
to no longer form part of Royal Engineers’ duties ; and 
to devolve on a special civil department to be known as 
‘* Barrack Department” or ‘ Works Department.” The 
staff for this department to consist of all such Royal 
Engineer officers as shall volunteer to serve in it on its 
first formation; and of Civil Engineers specially trained 
for it at, say, Cooper’s-hill, No Royal Engineer officer 
who volunteers for service in it to be ever allowed to 
revert to Royal Engineers’ corps duties. __ 

5. No Royal Engineer officer to be permitted to serve 
in the Public Works Department in India unless he 
resigns his combatant commission—like paymasters. 

6. The Public Works Department and Military Works 
Department of India to be treated similarly to the pro- 
posed ‘‘ Works Department.” 

7. Four instead of three corps of Indian sappers to be 
maintained in India. 

The number of Royal Engineers would, by this scheme, 
be largely reduced, and the grievous scandal of square 
men being placed perpetually in round holes obviated. 
The gain to the Army and public would be great. 

Yours faithfully, 
EXPERTO CREDE. 





To THE EDITOR OF ENGINEERING. 

Sir,—I emphatically deny ‘‘ Royal Engineer Officer’s” 
statement as to what ? admit. I consider this question 
from the outsider’s point, namely, common sense and 
justice. But suppose ‘‘ Royal Engineer Officer’s ” infer- 
ence correct, why should the question be considered 
from his view? Anything I have said would not cause 
the general public to suffer in the least, and he has yet to 
show the superiority of his idea over mine. ‘‘ Royal 
Engineer Officer” supposes that I know nothing of mili- 
tary matters, and going on that supposition, asserts that 
my opinion is worth nothing. In his last letter he states 
that the giving of combatant privileges to Engineers is 
purely a matter for military men, who alone should re- 
organise the Royal Engineers. But it must be seen that 
where any section follows two professions, the members 
of both sides have a right to criticise. I know as much 
about the Army as any outsider. My opinion may not be 
acceptable to ‘‘ Royal Engineer Officer,” but he is not 
competent to decide whether it is worth anything or not. 
The present Royal Engineers have done their utmost to 
secure privileges in two distinct professions, and as they 
are officially recognised as such by the Government, it is 
only to be expected that they will protest against the 
reduction of them. Their opinion as a body (which is an 
interested one) is therefore a foregone conclusion. Their 
re-organisation has therefore to be determined by out- 
and-out military men on the one side, and those who 
practice engineering branches on the other. But engi- 
neers ought to be the best judges as to their education 
and professional requirements and duties. I have fully 
and clearly shown that ‘‘military works” are no more 
outside the sphere of the civil engineers than the other 
works I have referred to. here an engineer is con- 
sulted about the erection of special works, he is fully 
informed as to what his client desires, For military 
works, the Army officers and officers of Departments 


could, and would, act as clients on behalf of the Govern- | 


ment. If ‘Royal Engineer Officer” wishes to be logic- 
ally correct (according to his own statements), he should 
leave the field works to those going to use them, the 
fortifications to the officers of the herd Artillery, the 
military hospitals to the Army doctors, and the barracks 
to those who may have to occupy them, But probably 
he objects to them being trained in this direction. If so, 
he supports my arguments ; if not, then he does away 
with military engineers as a separate corps, ‘‘ Royal 
Engineer Officer” thinks that I am unfortunate in re- 
ferring to the American engineers, and he tries to support 
his position by stating that the naval engineers desired 
military rank. ‘* Royal Engineer Officer ” either wishes to 
oppose me, or else he knows very little about the American 
military engineers, and as proof I quote from Brigadier- 
General Wesley-Merritt, U.S.A., who has contributed a 
paper on the United States Army, and which can be seen 
in a book entitled ‘‘ Armies of To-day (see page 23) : 

‘‘ It was urged that the educational and daily duties of 
his profession unfitted an engineer officer for brilliant, 
independent, and responsible command of an army 
engaged in a hazardous campaign. It was urged that his 
habits of thought in the prosecution of the labours of an 
exact science, in the work of which a 1 factor for safety 
is always allowed, unfits the engineer officer for the risks 
of independent command. There is no need to discuss 
this question : it isenough to say that officers of engineers 
combat the proposition with fervour, and insist that they 
should be considered as officers fit to command troops. 
Whatever may be the conclusion in regard to this, the 
army at large will always share in the pride of the engi- 
neer corps, which arises from the fact that if the engineer- 
ing education which they receive unfits the officer for com- 
mand when risks are involved when contending with an 
active army, it peculiarly fits them for control in public 








works and scientific pursuits, where constant watchful- 
ness, extreme caution, and a large element on the side 
of safety are inseparable from satisfactory service, and 
thus the loss of the corps in one direction is its gain in 
another.” 

As to engineers claiming military rank ; it is only be- 
cause the military engineers of other countries have it, 
and there appears to have been a want of tact in the mili- 
tary combatants. To say to a corps of scientific men that 
they are incompetent, or unfitted for military command, 
is to insult them, and will accordingly be resented. But 
show tact and justice; and refrain from being offensive. 
If this were done the clamour would cease. But it must 
not be assumed that the Royal Engineer is the Naval 
Engineer’s superior, either socially, educationally, or pro- 
fessionally. Certainly in all oy aay ye grades are 
necessary, and there might be no harm in granting mili- 
tary titles provided the engineer officer’s command were 
restricted to his own department (but this is letting in 
the thin end of the wedge) ; certainly it would more 
engineer-like to have grades of their own, or else to take 
compound titles like the recent ones in the army medical 
service. Thus, Engineer-Lieutenant, Engineer-Captain, 
Engineer-Major, &c., corresponding to Surgeon-Lieute- 
nant, Surgeon-Captain, Surgeon-Major, &c. If this were 
a no doubt the medicals would fall back on the 
above. 

As to the light manner in which ‘‘ Royal Engineer 
Officer” refers to military education. In support of what 
I wrote, I may explain that I took certain sentences (so 
far as I could remember) from remarks made by the 

resent Commander-in-Chief to the military cadets, Sand- 

urst. If the editor of The Broad Arrow (a naval and 
military paper) were to see ‘‘ Royal Engineer Officer’s” 
remarks on this point, “‘ Royal Engineer Officer” would 
be likely to have a lively correspondence in that paper. 
I will take this opportunity of stating that the editor of 
the Broad Arrow (who has supreme contempt for civi- 
lians, and would put himself to at inconvenience in 
order to compliment a Royal Engineer, and also to 

rove his right to every kind of employment), ‘‘ put 
bis foot in it” by informing the Naval Engineers ‘‘ that 
an efficient engineer must be an engineer only, and 
nothing more nor less.” 

‘* Royal Engineer Officer” tries to show the close con- 
nection between the military and engineering professions. 
But as all professions and trades depend more or less on 
one another, with little trouble any other calling could 
prove as strong a claim, There is less need for the military 
engineer being a soldier than there is for the butcher being 
a aa veterinary surgeon. Does ‘‘ Royal Engineer 
Officer”’ see the difference between certain subjects and 
a profession fixing themselves with one another, and the 
members of a profession fixing themselves to certain 
subjects? For example, mathematics and natural philo- 
sophy, engineering, and other sciences fix themselves 
closely ; engineering cannot break away from them. It 
is questionable if we could have had any sort of engineer- 
ing without them. On the other hand, ministers, lawyers, 
and soldiers fix themselves on to those sciences as they 
please, simply because they wish to. Wecould havepreach- 
ing, pleading, and fighting without them. The flexible 
sciences, such as logic, &c., fully meet their requirements 
in this direction. Again, the medicals have decided that 
a knowledge of Latin is necessary to study their profession, 


and they frankly admit that they might arrange matters good 


so as to be able to do without it. But they do not study 
it for the sake of getting educational appointments, &c. 
Nor do they maintain that a surgical instrument maker 
should be a qualified ayaa and surgeon before he can 
manufacture. They let him have their views of what is 
necessary. He applies his technical training; and 
between them a creditable production is the result. 

The man with a hobby is commendable, but he is dif- 
ferent from the Jack-of-all-trades. ‘‘ Royal Engineer 
Officer” will not admit that a civil engineer can do mili- 
tary engineering work, although he insists on Royal En- 
ineers doing all kinds of engineering. It is interest- 
ing to note that the Royal Engineers actually took 
part in ship construction at the recent operations up 
the Nile. Now the naval constructors and engineers, 
although differently designated and employed, arein reality 
members of one profession, having received almost the 
same training. Naval officers were employed on the Nile. 
Why were the naval engineers, who understand naval 
architecture and engineering better than Royal Engineers, 
not employed instead? ‘‘ Royal Engineer Officer” will 
probably deny this; or perhaps he will say that the 
general public are satisfied, and that the Royal Engineers 
are ‘‘experts” in this. Nothing should go past them. 
Civil engineers and the rest of the community under- 
stand the idea of ‘‘a soldier and a man,” and also that 
an engineer can possess courage like a soldier. But until 
their brains are muddled they will be unable to p the 
idea of ‘‘a soldier and anengineer.” Messrs. Gilbert and 
Sullivan, when producing a topsy-turvy comic opera, 
might find some material in the fact that the jerry builder 
leaves certain subjects alone, which might have a little of 
his attention, while the man of war neglects military 
drill, &c., and also ‘‘foregoes social enjoyment” in order 
that he ~— be a Lord High Anything. Engineering 
is one of the leading professions, and hence the extra- 
ordinary efforts military men take to prove their con- 
nection with it. But, on the other hand, cooking and 
tailoring are considered third-rate employments, although 
of the first importance. Yet do we find military men 
seeking for civi Sr either as a chef or else as a 
tailor, notwithstanding ‘‘the strong connection”? No! 
Why? Because the status is not good enough. 

Granting that some have said that engineers should be 
specialists, ‘‘ Royal Engineer Officer” must be very un- 
intelligent if he does not see in that statement the very 
heavy argument against soldiers interfering with eng- 








neering work, and any others who may attempt two 
distinct professions. On the other hand, even granting 
that an engineer could have the specialist’s ability in al] 
connected to his profession, it would not prove the right 
or need for soldiers and outsiders to practice portions 


of it. 

The fact that the Royal Artillery and Royal Engineers 
were once officered by the same officers, proves nothing 
except that the War Office officials in days gone by were 
muddled (and are yet). As well state that because the 
manufacture of clothing and explosives might be super- 
intended by two officers belonging to the same branch 
of the Army, good reasons existed for the tailor trying 
to make gunpowder, &c. 

The remarks which ‘‘ Royal Engineer Officer” makes 
about the Swiss Army, which I am willing to suppose 
correct, prove nothing except, perhaps, that the Germans 
and others are wrong in their severe and elaborate systems. 
These remarks would be very useful in showing that a 
pork butcher, who has been a considerable time in the 
volunteers, might succeed Lord Wolseley as Commander- 
in-Chief of the Army, and that a military education is 
nothing at all, seeing that it can be acquired so easily, 
Honestly speaking, I do not believe that ‘‘Royal Engi- 
neer Officer” means what he is saying on this point. 
He is falling between two stools, and is clutching at 
anything. 

He seems neither to agree nor disagree with me or any 
of the others. There is no ground for the statement 
that those who design forts, &c., should command them, 
What does the Royal Artillery officer think about that 
statement? As well state that those who design churches 
and chapels are the best able to advise people how to 
resist the devil’s tactics, &c. 

Science. 





BELGIAN RAILWAYS. 
To THE Eprror or ENGINEERING. 

Sir,—Perhaps it may not be amiss for me to make a few 
remarks on the subject of the advantages of State Rail- 
ways. It may be mentioned that in Belgium the railways 
are almost entirely under Government management. ‘To 
a man landing in Ostend and proceeding to Verviers or 
er no doubt the services will appear good 
enough. The speed is good; the carriages are good, and 
not too expensive. The — of registering luggage 
in this country is not a bad one, but takes a little 
more time than it need. In plain terms, no doubt 
the through international expresees are well managed. 
If you look at the locomotives you will see that 
they are large and powerful, though not kept bright 
and clean as they ought to be. The coal they burn 
is beastly, but I suppose this cannot be helped. The 
rails on the main lines are flat-footed, but very heavy and 
good. On the branch lines and sidings you will see light 
metals, which does not seem satisfactory. Occasionally 
on a siding you will see rails laid with chairs, as in Eng- 
land. These must be very old, because chairs and bull- 
headed rails were discarded early in Belgium, this owing 
to no fault in the system. They formed, on the contrary, 
the best system at the time, but they were too expensive 
for a State line. Light rails in chairs may not be as good 
as 105 Ib. rails without them, but they are better than 
light flat-footed rails. The driving on the expresses is 
The express traveller will note that the platforms 
are not raised to the level of the carriage floor as in Eng- 
land, a system which might have advantages, but which the 
Englishman will pronounce awkward. Tamenly I con- 
sider this to be most uncommonly awkward, and presenting 
few advantages. Now I have talked of the international 
express services, and of their merits, and in this connection 
I may mention that the Belgian Government, besides being 
railway managers, own and operate a fine fleet of steamers 
which ply between Ostend and Dover. But now, as 
regards these steamers and the international trains already 
mentioned, it may be noted that the Belgian Govern- 
ment is by no means a monopolist. On the contrary, it 
has to compete with the Dutch and French routes 
between England and the Continent, such as the French 
route to Basle and the Dutch route to Cologne. If the 
State in England bought?up the railways, it would have 
to compete with nobody, unless, perhaps, it be with the 
route vid Havre to America. Belgium happens to be 
situated geographically quite differently from England. 
It is one of the countries which lies between England 
and Eastern Europe. It therefore follows that the 
Belgian through services are good. Even with this 
fact before you, it must be remarked that comfort 1s to 
be obtained in only the first-class in Belgium. The 
Belgian second-class is certainly not so good as the 
German second. The Belgian third-class passenger has 
to content himself by sitting on hard wood, in compart- 
ments without quarter lights. If the Belgian carriage 
contains a lavatory, it certainly will be discovered that it Is 
distinctly inferior to a lavatory on the London and North- 
Western Railway. In this latter respect the Etat Belge 
might devote its energies to making a few necessary 1m- 
provements. 

But to examine the Belgian Railways more closely. 
Let us travel vigorously for a fortnight in out-of-the-way 
places in that country, and in so doing let us examine the 
railway system from the point of view of stations, per- 
sonnel, frequency of trains, s , punctuality, the perma- 
nent way, railway carriages, and finally the general look 
of things. I may mention that I am now writing from 
the point of view of the traveller, and so to speak as an 
observer. ‘I am not ing the Belgian railways from 
the point of view o dividends and financial policy, 
excepting in so far as it affects the traveller. 

As regards Belgian railway stations, if you land at 
Ostend from Dover you descend at the Gare Maritime, 
certainly not an imposing building, but then a new quay 
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station is in process of erection. The town station of 
Ostend is in most ways a good practical station. Its 
chief reproach is its want of length. Its halls are good 
and even handsome, and the platform is bright, though it 
suffers from the defects of all foreign platforms, i.¢., they 
are not raised to carriage level. The last time I was at 
this station I bought my ticket at the regular booking 
office—they do take such a time to make out your ticket 
in Belgium—and I then went to the luggage registerin 
office. This latter resembled more a temporary sh 
than anything else I know. However, I will not quarrel 
with the Ostend station. The station at Bruges is one 
which calls for remarks. No doubt it isa very handsome 
structure in its way. It has fine halls with Gothic carv- 
ings, wrought ironwork, and painted shields. But then 
the station is rather gloomy inside. This arises from 
the fact that the roof is not entirely of glass, and that 
the rail spaces and platforms consist of pounded cinders 
and rough cobble stones, or, at least, paving stones. 
What I feel about Bruges Station is this: give me a good 
practical station, plenty of light and brightness about the 
platforms. Notices written up clearly and legibly. As 
for your mouldings, carvings, &c., these are superfluities 
which you may attend to if you like when the essentials 
are once there. Because in a railway station the first 
thing you seek is convenience, and in this respect I would 
remark that it would be a great boon in Brussels if 
wood pavement were laid down in the bits of street 
near the booking offices, so as to reduce the rattle 
of carts. Then you look to the general effect of a 
station, whether it is trim and pleasing to look at. Who 
studies woodcarvings and shields? I will leave the big 
stations, however, and come to country stations. It is 
not the business of a railway Board to provide marbles, 
alabaster, and porphyry halls anywhere; but the principle 
on which they work abroad, even more than in England, 
is that a large important town should have a fine and 
even monumental station, whereas a shed is good enough 
for a village. 

Certainly no country possesses such good rural stations 
as England. This has been noti by an American 
writer. Many English stations are no doubt filthy. But 
where will you find such solidly built small stations, so 
trim and neat, as on the Great Western and on the 
London and North-Western Railways? A small village 
station should in no respect be grandiose and majestic ; but 
it should be trim and respectable. 

In fact, in Belgium the Government should set an 
example to the very untidy peasantry. Now, some of 
the newer small stations, such as Meirelbeke and Jette, 
are well built, but the majority, built of brick, are some- 
what rough. Then the platforms are often mere earth 
or cinders lined with blocks of stone which, from the 
rough way in which they are laid, have a tendency to 
et out of the straight line. These platforms should 
2 _ with somewhat more respectable materials, such 
as tiles. 

Then sometimes you will see a light formed of a rough 
old log of wood with a very common lamp roughly nailed 
on. In other words, the stations and belongings should 
not be rough andcommon. Whatever is Government 
property should be respectable and solid. As regards 
the personnel, what the English traveller will miss will be 
the paucity of porters, and their strange inertness, 
or rather unwillingness, to help you. They are quite 
willing to assist you really, for a small consideration, but 
their assistance is not too spontaneous. You must appeal 
for it. Certainly I prefer the English personnel. As 
regards the frequency of trains, I do not feel competent 
to say much, because these questions depend on supply 
and demand. As regards speed, it is not only the 
international trains that run well. Some of the inland 
trains run very quickly on the main lines. Many trains 
are very slow, but then the punctuality in Belgium is 

ood. I have already mentioned the permanent way. 

t is good wherever it is renewed with the 105-Ib. rails. 
The permanent way between the stations, anyhow on the 
main lines, appears to be very tidy and well kept. But 
wherever you come to large sidings, as at Gand-Sud, this 
tidiness very much disappears. Certainly in this respect 
= me the Great Western or London and North-Western 

ilways; especially the former, as regards their 
cleanly kept green locomotives. In Belgium the impor- 
tant engines are fairly well kept, though the tenders are 
seldom well prem f The other engines are roughly 
put together and neglected. This is specially the case as 
regards the few tank engines. The Etat Belge may well 

J pond of their powerful express engines; but they 
might show more respect for them by keeping them better 
groomed. It is curious they do not use tank engines 
more for their ordinary trains. They are so much more 
economical. As regards railway carriages, a great 
improvement will [ effected by the abolition of 
the first class on ordinary trains and their reduction 
to second class; provided one thing is done, and that 
38 an Improvement in the thirds, by their being pro- 
vided with cushions and quarter lights as, say, on the 
Great Western Railway. If, however, the thirds are left 
as they are, it is to be feared the fate of the second-class 
Passenger (there will be Pullman’s on only the big ex- 
presses) will not always be a happy one. It is to be hoped 
the second-class fare will be slightly raised. Rough 
drunken Flemish peasants in the second class are most 

objectionable. I have experienced them. On the Mid- 

nd Railway you are not likely to meet roughs in the first 
Class, because the third class is decently cushioned and 
A: and because the superior class is not too cheap. 

n external distinction between the classes would be an 
excellent practical idea. The first in Belgium and Ger- 
oe used to be yellow, and I do not know why that 
colour was abandoned. A half-drunken lout will not 
easily distinguish between the inside of a second or third. 
ut suppose they are externally painted yellow or brown, 





he is more likely to go for the brown to which he is 
accustomed. 

Tn conclusion, I may observe that were the British Go- 
vernment to buy the railways and to model their railway 
management on the lines of Belgium exactly, then we 
should have probably much greater punctuality than on 
the Great Western Railway. We should be hampered 
when travelling with luggage. Any repairs to the smaller 
stations would be carried out in a cheap and nasty style, 
the sidings would become grass-grown, the engines woul 
become rusty and dirty. Fou would not have the uni- 
formly g carriages of the Great Western Railway. 
You would be hampered by red tape regulations as to ad- 
mission to platforms, though, indeed, I think a penny 
platform ticket not a bad thing. You might possibly 
have cheaper fares. Somehow I think I should prefer to 
let the Great Western Railway remain in private hands. 

Yours truly, 
Brussels, November 2, 1898. CHARLES CLINTON. 








NEW RULES OF THE GERMAN PATENT 
OFFICE. 
To THE EpiTor OF ENGINEERING. 

Srtr,—The German Patent Office published new rules 
of practice to-day which will be of interest for your 
readers to know, inasmuch as the following changes are 
concerned : 

Patents.—The standard size of the cardboard drawings 
is, from January 1, 1899, forth, a height of 33 centimetres 
by a width of 21 centimetres. There is another size of 
42 centimetres by 33 centimetres admissible, but in such 
exceptional cases only where such size becomes abso- 
lutely necessary for the sake of clearness. The tracings 
must be 33 centimetres high, but may have any width. 
A blank space of 3 centimetres must be left at the 
right and the left-hand sides of the tracings, and the 
figures on the latter must be upright; that is to say, 
they must have the width of the tracing for their basis. 
As a matter of course, any required number of drawin 
may be filed. Marginal lines are not demanded in the 
new rules, either for the cardboards or for the tracings. 
Letters of reference must be inserted to such extent only 
as is absolutely necessary. Small letters only should be 
used (a, b, c, &c.), and after all twenty-five of them have 

n spent, one may commence with the numbers 1, 2, 3, 
&c. Capital letters are to be used for indicating sections, 
and small Greek letters for marking angles when neces- 
sary. Letters combined with numbers, such as m8, d3, 
&c., should be avoided; but such combinations are, 
again, admissible for designating the same part in the 
same figure in its several positions. 

Petty Patents.—Useful designs: The new rules bearin, 
reference to these are the same, inasmuch as the size an 
execution of the drawings are concerned. There need 
not be any cardboard drawing, but if such should be filed, 
the same must not exceed 21 by 33 centimetres, no excep- 
tional size being admitted, as in the case of patents. 

Trade Marks.—The new rules demand twelve copies of 
the mark to be filed with the application, and these may 
be of any size, but must not exceed 25 by 33 centimetres. 
Size of electro remains the same as before ; that is to say, 
it must not measure more than 6.5 centimetres in either 
direction, and be 2.4 centimetres thick. 

There is nothing else in the new rules, as far as I can 
see, that might interest your readers, or that differs 
materially from the old rules. 

Iam, Sir, yours saat 


OBERT R. ScHMIDT. 
Berlin, December 2, 1898. 








Tue Cement Users’ Testina Association. —An 
Association with this title has been formed for the 
purpose of testing Portland cement under standard 
conditions, the genera! secretary being Mr. Edmund B. 
Spencer, B.Sc. There are a certain number of regular 
subscribers, but the Association will undertake to make 
tests and issue reports to any members of the public. 
On receiving intimation that tests are required to be 
made, waterproof bags are sent out, and in these bags 
are labels, which are to be attached to the bags when 
filled. These labels have printed on them headings of 
the information needed in undertaking the test, with 
blank spaces for the details to be filled in. <A draft 
specification, suitable for various kinds of constructional 
work, is also forwarded. This document gives the con- 
ditions to be observed in testing the cements for various 
purposes. The first relates to marine work or other 
structures subjected to high stress or in exposed posi- 
tions, the points observed being fineness in grinding, 
specific gravity, chemical analysis, tensile and transverse 
strength, heating, and expansion. Other series refer to 
cements for general engineering works and architectural 
purposes. The Association has issued a small pamphlet 
in which the absence of generally accepted and uniform 
conditions of cement testing is set forth, and the need of 
adequate tests is referred to. There are, it is said, two 
checks ideas which must be banished by users of cement 
in constructional works. The first is: ‘‘The fact of 
brickwork being ‘in cement,’ or of concrete being made 
with Portland cement, is not evidence per se of special 
excellence or durability in either material.” The second 
‘obsolete idea” is: ‘‘The fact of cement — a 
350-lb. tensile strain per square inch seven days after 
mixing is not sufficient to prove that the work upon 
which it is used will be a success ; other tests are required, 
and by itself the tensile test is of little guidance.” The 
general offices of the Association are 136, Shaftesbury- 
avenue, there being a northern branch with offices at 
22, Cooper-street, Manchester. 





LAUNCHES AND TRIAL TRIPS. 

THE new steamer Sifka, recently launched by Messrs. 
Ramage and Ferguson, Limited, Leith, for Messrs. J. T. 
Salvesen and Co., Grangemouth, went on her trial trip in 
the Firth of Forth on the 25th ult. The dimensions of 
this steamer are 224 ft. by 33 ft. by 17 ft. 3 in. moulded, 
with triple-expansion engines having cylinders 17 in., 
27 in., and 44 in. in diameter by 30in. stroke, steam being 


d| supplied by one large multitubular boiler working at 


160 lb. pressure. The weather was of the worst descrip- 
tion, there being a strong gale of wind from the east, with 
a heavy sea. Notwithstanding this, the very satisfactory 
speed of 114 knots was obtained. 





Messrs. Ropner and Son, Stockton-on-Tees, launched 
on the 28th ult. a steel screw steamer of the following 
dimensions, viz.: Length between perpediculars, 325 ft.; 
breadth extreme, 48 ft.; depth moulded, 24ft. 3in, The 
steamer has been built to the order of Sir Christopher 
Furness, West Hartlepool, for Messrs. Fearnley and 
Eger, of Christiania. She has a double bottom on the 
cellular principle for water ballast, and will carry about 
5000 tons deadweight on Lloyd’s freeboard, on a light 
draught of water. She will be fitted with a set of triple- 
expansion engines by Messrs. Sir Christopher Furness, 
Westgarth, and Co., Limited, having cylinders 24 in. 
38 in., and 64 in. in diameter by 42 in. stroke, two stee 
boilers 15 ft. 3 in. by 10 ft. 3 in., 160 lb. working pressure. 
The steamer was named the Aker. 





Messrs. Wigham Richardson and Co., Newcastle-on- 
Tyne, launched on Tuesday, the 29th ult.. a steel screw 
steamer which they are building to the order of the 
Austrian Lloyd’s Steam Navigation Company, of Trieste. 
The steamer is 400 ft. in length by 49 ft. m, and is 
being built to attain the highest classes in the registers of 
the English Lloyd and the Austrian-Hungarian Veritas. 
The propelling machinery and boilers are also being con- 
structed by Messrs. Wigham Richardson and Co. The 
former consists of a set of quadruple-expansion engines, 
balanced on the Yarrow-Schlick-Tweedy system, and the 
whole are designed to drive the vessel at a high speed. 





The s.s. Syria, a new trader to run between Goole and 
Boulogne in the service of the Bennett Steamship Com- 
any, Limited, of Goole, has just been completed b 
tarle’s Shipbuilding and Engineering Company, Limited, 
Hull, and on November 26 underwent her trials at the 
mouth of the Humber. The vessel, which is 210 ft. long, 
is fitted with triple-expansion engines having cylinders 
19 in., 32in., and 52in. in diameter, by 36 in. stroke, 
supplied with steam from two single-ended steel boilers 
working at 180 lb. pressure. The results of the test were 
most satisfactory, an average speed of close upon 14 knots 
being obtained with the engines running at 95 revolutions, 

and indicating about 1300 horse-power. 


The powerful twin-screw steamer Pelican, recently built 
by Messrs. Fleming and Ferguson, Limited, Paisley, for 
the Government of Western Australia, has just completed 
her speed and towing trials. On the measured mile she 
attained half a knot in excess of the guaranteed speed. 
The vessel is handsomely fitted for the accommodation of 
officers and crew. She has a complete installation of 
electric light, including powerful searchlight. The vessel 
is also fitted with one of Merryweather’s steam fire 
engines, capable of delivering 1000 gallons per minute 
for fire extinguishing‘and salvage purposes. Her con- 
struction has been superintended by Messrs. Coode, Sons, 
and Matthews, London. 





Messrs. Craig, Taylor, and Co., Thornaby-on-Tees, 
launched on Tuesday, the 29th ult., a steel screw steamer 
of the single-deck type, and of the following dimensions : 
278 ft. by 40 ft. 8in. by 20 ft. 6 in. moulded. She has 
very large hatches, and has been constructed to carry a 
deadweight of over 3000 tons on a light draught of water. 
Her propelling machinery has been constructed by 
Messrs. M‘Coll and Pollock, of the Wreath Quay Engine 
Works, Sunderland, the cylinders being 21 in., 34 in., and 
56 in. in diameter by 39 in. stroke, two large boilers work- 
ing at 160 lb. pressure. The vessel has been built to the 
order of Messrs. W. J. Tillett and Co., Cardiff, and is 
named the Greenhill. 








Lone-Distance Powzr TRANSMISSION.—The power 
transmission from Paderno (Italy) to Milan, 33 kilo- 
metres or 20 miles in length, has recently been opened 
for service, and supplies energy for working (by rotary 
conversion) the extensive continuous current tramway 
system, as well as for lighting and for industrial pur- 
poses in the city. The available power of the River Adda 
at Paderno is, at a minimum, 45 cubic metres (1588 cubic 
feet) per second, and the fall 28 metres (78 ft.), equal to 
13,000 horse-power, of which 10,000 horse-power is at 
present utilised. The power station at Paderno com- 
prises four turbines with horizontal axis, making 180 
revolutions per minute, supplied by essrs. Riva 
Mouneret and Co., of Milan, and four direct-coupled 
2500 horse-power three-phase generators designed and 
constructed by Messrs. Brown, Boveri, and Co., of Baden, 
Switzerland. The normal tension is 14,500 volts, but 
trials have been made up to 21,000 volts. The generators, 
which at the trials gave an output equal to horse- 

wer, are the most powerful three-phase machines yet 

uilt in Europe ; and the practical results achieved con- 
firm in every respect the theoretical forecast. The in- 
stallation has worked without a hitch from the day of its 
being opened for service, and marks an important advance 
in high-tension transmissions over long distances. 
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INDUSTRIAL NOTES. 


Ir was a happy thought of the Socialist and Inde- 
pendent Labour Party to take a plebiscite of its sup- 
ports upon the policy to be pict at the next General 
Election, whenever it may take place. It is hardly pro- 
bable that an appeal will be made to the constituencies 
until after the close of the present century, but it is 
quite in accordance with past history that the com- 
mencement of a new century should be regarded, in a 
restricted sense at least, as the starting point of a new 
era. In any case, a General Election must come, and 
therefore it is well that the leaders of political parties, 
or those who aspire to that position, should be on the 
alert. But it was a bad policy to expose one’s weak- 
ness, especially for the leaders of a party to do so. 
A number of issues were put before the bodies appealed 
to, and their votes were solicited with the view of 
adopting ‘‘a new policy in Parliament and in the con- 
stituencies.” The result must have astounded and, 
at the same time, must have vastly disappointed ‘‘the 
leaders.” The total votes cast in all the constituencies 
only reached 8885, and of these a goodly proportion 
must have been by non-voters in the Parliamentary 
sense. The two great recognised parties in the State 
will now know how to estimate the Socialist vote, and 
can disregard it accordingly. It is a pitiful exhibition 
of weakness, especially when we remember that for 
nearly ten years the Socialists and Independents have 
arrogated to themselves the right of dictation on all 
labour questions, and largely also as regards general 
politics. If loud-voiced speeches and noisy applause 
could have insured success for any policy—good, bad, 
or indifferent--then the whole labour policy in the 
State would long ere this have fallen into the hands of 
those who wanted to control all production, distribu- 
tion, and exchange. But now we are able to test 
its strength by its own census—a plebiscite of all the 
supporters of the new régime which was to usher in a 
millenium for labour and the masses of the people. 

The voting on the several items of the programme 
submitted is quite as curious in its way as was the 
aggregate vote recorded. The highest poll recorded 
was for the referendum and initiative, 5955, and old- 
age pensions, 5115. Provision of work for the unem- 
oe one great cry of the Independent Labour 

-arty—obtained 4953 votes, after all the Tower-hill, 

Trafalgar-square, and Hyde Park meetings! The 
total abolition of child labour up to 14 years of age 
was supported by 4802 votes, and the legal eight 
hours’ day by 4743 votes. Alas! for the desperate 
threat of opposing all candidates who refused to sup- 
port an Eight Hours’ Bill. The taxation of ground 
values obtained 4052 votes, and the nationalisation 
of land 3776, of railways 3709, of mines 1796, and of 
drink 1850. Payment of members and of all official 
election expenses obtained 3760 votes; universal 
suffrage, 2856; free maintenance of school children, 
1976 ; the second ballot, 1658; increased progressive 
succession duties, 1423 ; and free bread for all appli- 
cants, 967. Here we have 16 items of the Socialist 
programme, and the highest vote recorded for any one 
of them is under 6000 votes. There was an over- 
whelming majority in favour of the fusion of all sec- 
tions into one Socialist party, and over two to one in 
favour of running Socialist candidates at the next 
General Election. Where no Socialist is run a majo- 
rity favoured supporting the candidate who came 
nearest to them in their pledges. This reverses the 
policy of abstention where there is no Socialist 
candidate. Of those who voted upon the question 
there were three to one against Sorkin iberals 
against Conservatives, and seven to one against 
backing Conservatives against Liberals. This outline 
of policy may, of course, be modified in places, 
according to the views of the local leaders. The 
bubble has burst, however. The strength of the 
Socialist and Independent Labour vote is laid bare. 
Society can resigned!y contemplate the value of the 
threats to reconstruct the edifice on a new basis—the 
basis of State proprietorship, employment, and regu- 
lation. 


The Parliamentary Committee has issued another 
request for funds to provide for the costs of appeal, in 
the case of Lyons v. Wilkins, before the Court of 
Appeal. The original case was tried before Mr. 
Justice Byrne, when he decided against the plaintiffs 
on three points, as to picketing, as to the action 
against the union asa body, and joined the trustees 
in such action. But the plaintiffs raised another 
issue, and claimed an injunction against the defen- 
dants to restrain them from watching and besetting 
the plaintiffs’ works for the purpose of persuading, or 
otherwise preventing, persons from working for them. 
Mr. Justice Byrne made the injunction asked for per- 
petual, and it was against this injunction that the trade 
union—Fancy Leather Workers’ Society—appealed. 
Mr. Cozens-Hardy represented the appellant in the case, 
the costs being guaranteed by the union. Counsel con- 
tended that there was no infraction of Section 7 of the 
Conspiracy and Protection of Property Act, 1875. 
There was no evidence of violence, threats, or intimi- 





dation; the pickets only peacefully persuaded persons 
not to work during the strike. Mr. Cozens-Hardy 
quoted Mr. Baron Bramwell’s charge in the case of 
the Queen v. Drewitt, of thirty years ago, and other 
cases to show that peaceful picketing was not un- 
lawful. Mr. Eve, Q.C., for the plaintiffs, cited letters 
written which he alleged were libellous, uttering 
slanders against Messrs. Lyons, and thereby influenc- 
ing persons ee them. Only once did the Bench 
interpose an observation, when the Master of the Rolls 
observed that ‘‘ this seems to be something more than 
giving and receiving information.” This referred to 
the matter of ‘‘ — persons not to go to work 
there,” as was admitted to have been done. The ques- 
tion is a nice one in point of law, and upon the issue 
much will depend. 





The report of the National Union of Boot and Shoe 
Operatives states that at Leeds, Chesterfield, and 
other places, where heavy and nailed work is done, 
the state of trade is fairly satisfactory ; in fact, the 
usual seasonal or winter work has revived with the 
change in the weather, so that there is little difficulty 
in obtaining employment. In other centres, where 
lighter or mixed work is done, trade has also im- 
proved, the prospects generally being brighter. There 
were disputes in various centres which had to be dealt 
with, but only in one case—in Glasgow—were the men 
withdrawn, work being stopped. The dispute in ques- 
tion was a novel one. ‘I'he firm had been paying higher 
rates for a better class of work, and the hours were 
fewer than in the other firms of the district. When 
recently the Glasgow employers joined the Federation, 
and agreed to a minimum wage, hours of labour, and 
restriction of boy labour, which had the effect of level- 
ling up, the firm in question claimed that the terms 
agreed upon should apply to their work. This would 
reduce wages and extend the hours in that and a few 
other firms. The men repudiated the claim and the 
matter came before the Board of Arbitration. Before 
the decision was given the firm posted notices to en- 
force the Glasgow statement on a given day. The 
other employers repudiated this action, but before the 
notices expired the award was given in favour of the 
employers—the firm in question. Then the men said 
that arbitration had been repudiated, and the men 
were told by the union to accept the notices and cease 
work at the date mentioned. Then came financial 
complications, and now the matter stands over until 
a new directorate is elected to carry on the firm. 
Another firm at Hinckley tried to enforce the dual 
system of day and piece work in the machine-room, 
but a settlement was effected. 





The report of the accountant to the North of 
England Board of Conciliation and Arbitration states 
that the average selling price for the two months was 
5l. 6s. 5.25d. per ton, and that the wages respectively 
will be the same as previously for December of this 
year, and January, 1899. There is consequently no 
change for the present. Matters have not gone 
smoothly at the Consett Works, the dispute at the 
cogging mill, as to late work on Saturdays, havin 
eventuated in a demand for terminating the eek 
of Sir David Dale relative to the ‘‘ hours question.” 
The Conciliation Board agreed to a series of three 
claims to be submitted to the arbitrator. That matter 
and other matters were consequently considered, and 
doubtless a modus vivandi will be found for all matters 
in dispute. A sub-committee was appointed to deal 
with three classes of claims, and to report thereon to 
the standing committee with a view to a settlement 
of the same. The Midland Wages Board also met 
and dealt with the question of short mill wages. The 
chairman stated that the old schedule had done its 
work, and the question was, Should it now be abolished 
or be revised? No further decision was arrived at 
than the one previously reported, that the sheet 
makers prepare a statement of the changes required. 
Meanwhile the old schedule remains in force. But it 
seems that the variations are very great, and that 
there are technical difficulties in the way of a general 
schedule applicable to all grades of the trade; even 
the experts seem to be unable to agree. But the 
Board has been acting with so much prudence and 
care, that there is every probability of some arrange- 
ment being made. If the schedule is abolished the 
element of uncertainty will be re-introduced ; if re- 
vision is agreed upon, some latitude may be allowed 
for the Board to deal with. In any case it is to be 
hoped that the Wages Board will continue to control 
matters in the whole district. 


The condition of the engineering trades throughout 
Lancashire maintains the activity which has charac- 
terised it for some time past. There is, as a general 
rule, no falling off in trade, and the prospects of the 
coming year are most encouraging. In some few in- 
stances, it is said, establishments are completing their 
orders more rapidly than new work is coming forward 
to replace them, but as a rule there is no gg 
cessation of the activity of the last few months. The 








principal machine tool makers are still so full of work 
that they are not in a position to book new orders 
with a promise of delivery until well towards the 
close of next year. Stationary engine builders are 
as a rule equally well engaged, though exceptions 
are reported in some districts. Locomotive builders 
are all very full of work, sufficiently busy to keep 
them well employed during the next 12 months 
Boilermakers continue to be exceptionally busy the 
pressure for delivery being greater than for years past 
ng eg and electrical engineers are also exception. 
ally busy ; the work cannot be turned out fast enough 
for customers. The firms engaged in the manufacture 
of textile machinery are well supplied with work for a 
long time ahead ; those branches which were not so 
busy recently, now report an increasing number of 
orders coming forward. Altogether the various 
branches are well employed, with the prospect of a 
continuance during the coming year. There has been 
a lull to some extent in the iron trade, the business 
put through not being equal to that of some weeks 
ago. The orders giving out are not for large quantities 
but rather for such small lots as will keep customers 
going ; still makers are well booked ahead. Finished 
iron remains about the same as regards inquiries and 
prices. The steel trades are exceptionally strong, with 
full prices upon all business put through. Nut and 
bolt makers are very busy, and higher rates have 
ruled above list prices. On the whole, the position is 
good, and the outlook is encouraging. 





In the Wolverhampton district the iron and steel 
trades maintain a healthy tone, and prices all round 
are very firm. The demand for finished iron has indeed 
slackened somewhat, but this is only because con- 
sumers are fairly well supplied for present needs. 
Notwithstanding the recent advance of 10s. per ton 
in the price of marked bars, the prospects of increas- 
ing trade are so hopeful that a further rise is said to 
be probable early in the New Year. Pig iron is dearer 
than it has been for years, and is very scarce; coal 
also has advanced, so that makers of finished iron com- 
plain that even present prices do not admit of much 
profit. The steel trade is exceptionally pressed with 
orders and prices all round are firm. Shey as all sec- 
tions are in the several classes of crude and manufac- 
tured iron, most of the iron and steel-using trades are 
almost equally busy. Engineers are well employed, 
and so also are ironfounders, smiths, and _ strikers, 
bridge and girder constructors, tank and gasholder 
makers, and all the workers in the railway sheds. 
The workers in the numerous hardware industries both 
light and heavy are, for the most part, well employed, 
although there are a few exceptions. At a meeting 
of the Midland Wages’ Board held last week, the rates 
of wages were declared to remain unaltered until 
egies 14, 1899, and it was resolved that the ques- 
tion of the basis of the sliding scale should be con- 
sidered with the result of the next ascertainment of 
prices at the end of January next. There appears to 
be every desire on the part of both sections of the 
Board so to adjust all differences that no danger of any 
stoppage of work through disputes may take placs. 
Whatever drawbacks may attend the sliding scale 
system (and few will maintain that it is theoretically 
perfect, or that it is anything more than a practical 
device for preventing strikes by a rough method of 
computation and adjustment between ruling prices and 
wages), it has, at least, secured peace and prosperity 
throughout the Midland districts. 





In the Birmingham district the iron and steel trades 
have not only fully maintained the recent improve- 
ment, but there are signs of a distinct revival. Manu- 
facturers and smelters are well supplied with orders, 
and specifications are coming in regularly. In all 
instances higher rates are obtained for renewal orders 
all round prices showing a remarkable advance repre- 
senting, as compared with six or eight months ago : 10s. 
on marked bars, 15s. on unmarked iron, black sheets, 
strip and hoop, 30s. on galvanised sheets, and 7s. 6d. 
per ton on pig iron ; coal also is 1s. 6d. per ton dearer. 
Home consumers are endeavouring to negotiate sup- 
plies of both iron and steel for forward delivery, 1 
anticipation of a further advance in rates. Pig iron 18 
in brisk demand and rates are well sustained; northern 
competition is limited by reason of local demands. 
Makers of unmarked bars are fully sold for at least 
three months ahead, and specifications are coming 10 
faster than they can be executed. The local industries 
are also for the most part busy. Engineers, Jron- 
founders, smiths, and boilermakers are mostly full of 
work, and so also for the most part are other Iron, 
steel, and metal-using trades. Naturally some are 
busier than others, and especially those who are de- 
pendent upon seasonal demands. 





A dispute has been going on for some little time 1 
the tube-making trade, and as the employers refu 
to comply with the men’s demands, notices were 
tende to cease work. These notices expired -' 
week, and the whole of the men, to the number 0 
about 1000, left work. The serious part of the busi- 
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ness is that if the strike continues, another 1000 will be 
thrown out of work in other departments. 





The Clyde uginowring Employers and the Clyde 
Shipbuilding Employers’ Federations decided on Wed- 
oo in last week to concede the men’s demand for 
weekly pays. This result has been arrived at after 
conferences with the men’s representatives, but the 
employers for the present only bind themselves for 
one year, a8 they contend that weekly pays will in- 
crease broken time. The Boilermakers and Iron 
Shipbuilders’ Society strongly condemn broken time, 
and often fine their members for it. But a union 
cannot always hold in its own members. The grace- 
ful concession on the part of the employers ought to 
influence the men in a right direction. 





Ata conference of steelworkers in connection with 
the Welsh tinplate trade, held in Swansea last week, 
it was resolved to adopt a uniform rate of wages, 
similar to that in connection with the Midland Wages 
Board, the North of England Board, and more re- 
cently the Scottish Board. This will practically com- 
plete the circuit in Great Britain. 


The London and North-Western Railway Company 
are pensioning a number of their old employés—en- 
gine drivers and other workmen—the allowances being 
according to length of service. The rates of allow- 
ance range from 5s. per week to 15s. per week. In 
other cases, where the term of service has not been 
of an extended character, gratuities of 20/. and up- 
wards have been given to the men whose services have 
been dispensed with. It is this question of the age 
of the worker that is causing so many to look with 
favour on old age pensions. The necessities of our 
time, and especially of industry, require young, strong, 
healthy men. The speed of life is increasing, just as 
the speed of machinery is increasing, so that the 
chances for old men, of men over 50 or 55 years of age, 
are decreasing. 





The Sailors and Firemen’s Union have given notice 
to the shipowners of the Port of London requiring an 
increase of rates to 5/. monthly, and to 32s. 8d. on 
weekly boats. The resolution demanding this in- 
crease states that these are the rates conceded on the 
Clyde, the north-east coast, the Mersey, and the 
Bristol Channel, and urges that the state of trade in 
connection with shipping fully justifies the demand. 
The rapidity of the concessions seems to confirm their 
view. 

The chief officer of the Seamen’s Union proposes the 
establishment of a Conciliation Board to deal with all 
question of rates and conditions on shipboard, in place 
of periodical strikes, or disputes which may lead to 
strikes, as at present. This proposal was submitted 
to the Tyneside men last week, and was favuurabl 
received. Some such arrangement under the provi- 
sions of the Merchant Shipping Act would work well. 





A curious question has arisen in Winnepeg. The 
social authority has practically raised the wages of all 
employés, not only those in its own immediate em- 
ploy, but others. One or more of the ratepayers 
resisted payment on the ground of this action, and the 
matter was carried to a court of law. The judge re- 
fused to interfere on the ground that it was rather a 
question for the townspeople as ratepayers than for the 
court. The workers regard this asa great triumph. 
Doubtless it will be cited on this side of the Atlantic. 
But the decision of the judge seems to be right. If 
the townspeople elect men who carry out such a policy 
they must abide by their decision, or oust them when 
the next election comes on. 








TRAMWAYS FOR CARLISLE.—The Mayor of Carlisle ard 
other members of the Town Council visited last week a 
number of towns for the purpose of observing the tram- 
way systems in operation, with a view to the adoption of 
a scheme for Carlisle, an Act of Parliament having been 
already obtained. They appear to have been most 
impressed with the system of overhead electric trams 
which they observed at Dover. 





Dock Improvements AT BARROw.—When the exten- 
sive docks at Barrow were constructed it was confidently 
believed that they would aren be capable of accommo- 
dating the largest vessels. The great increase in the 
depth of water required by the large cruisers and line-of- 
battleships built at Barrow has, however, now necessi- 
tated certain improvements. A Japanese line of battle- 
9 now building at Barrow will have a draught of 
of t. 3in., with a displacement of 15,000 tons. After 
ing launched she will have to get into the docks to 
teceive her engines, boilers, guns, &c. ; and in order to 
enable her to leave the dock after being fully equipped— 
and, of course, drawing much more water—it will be 
 caget to dredge the Ramsden Dock, the Devonshire 
ene and the Buccleugh Dock 3 ft. or 4 ft. deeper, or 
uild a new lock and lower the Ramsden docksill. 


The Furness Railway Company, which own the docks, 
— powers to carry out the necessary improve- 





Y | referred to. 





BOILER EXPLOSION AT NORWICH. 


A FORMAL investigation has been conducted by the 
Board of Trade with regard to a boiler explosion which 
occurred on September 3 at the new technical schools 
in course of building at Norwich. The boiler was owned 
by Mr. S. Warburton, a contractor carrying on business 
at Manchester, who had obtained the contract for the 
schools from the Corporation of Norwich. The Com- 
missioners were Mr. Howard Smith, barrister-at-law, 
who presided, and Mr. J. H. Hallett, consulting engi- 
neer. Mr. K. E. K. Gough conducted the proceedings on 
behalf of the Board of Trade. Mr. Wild appe for 
Mr. Warburton, the contractor, and for Mr. Bousfield, 
his foreman at the works; and Mr. Wansbrough Jones, 
for Messrs. R. Tidman and Son, engineers, Norwich, 
and for their “employé, Mr. John Archer. Mr. Brown, 
iron merchant, s, and Mr. A. Roberts, machine 
broker, Leeds, who were concerned in the inquiry, were 
present to represent themselves. 

Mr. Gough, in opening the me. referred to Mr. 
Warburton having obtained the contract for the erection 
of the new technical schools. In the month of May last 
he was requiring a boiler for use in connection with a mill 
for grinding mortar, and saw an advertisement in the 
Machinery Register of a mortar mill, — with a 
vertical boiler and an engine, for sale. e thereupon 
entered into correspondence with the advertisers, 
Messrs. Roberts and Co., of Leeds, with regard to its 
heron The boiler was 7 ft. lin. in height, 4 ft. in 

iameter, made of iron throughout, and fitted with two 
cross-tubes. It appeared to have been of considerable age— 
the exact age the Board of Trade had not been able to escer- 
tain—but it had been purchased second-hand in 1890 by a 
Mr. G. Lax, a builder in Leeds. At that time it was insured 
in a boiler insurance company for a working pressure of 
60 lb. per square inch, and it remained insured till 
January, 1893, when the policy lapsed. During those 
years it had been periodically examined by the com- 
pany’s inspectors, and no adverse comment was made 
upon it. In January, 1894, the boiler and the mortar 
mill were purchased by Mr. T. A. Brown, iron mer- 
chant and broker, of Leeds, but it did not appear that 
the boiler had been used while in his possession, 
although on one occasion steam was got up and some 
slight leakage was apparent near the manhole, and this 
was attended to. In May of this year Mr. Warburton, 
seeing the advertisement above referred to, corresponded 
with Messrs. Roberts, who were machinery brokers in 
Leeds, and on the 18th of that month he went to Leeds 
and saw the mortar mill and boiler in company with Mr. 
Arthur Roberts. When he went to see the mill it was 
on Mr. Brown’s premises, and he inquired of the gentle- 
man he saw there whether it had been overhauled, and 
the reply he received was that it had. There was very 
little doubt that some repairs had been effected to the 
engine, and that some overhauling had taken place. The 
gentleman that Mr. Warburton saw was Mr. Curtis, a 
clerk in Mr. Brown’s employ, and while Mr. Warburton, 
when speaking to him, was referring to the mortar mill 
and boiler, as a whole, Mr. Curtis’s replies no doubt re- 
ferred to the engine. All through the — uent corre- 
spondence between the parties the mortar mill alone was 
It was quite true that the mortar mill, the 
engine, and the boiler were combined, but nothing was 
mentioned as to the boiler. Mr. Brown would tell the 
Commissioners that to the best of his knowledge, when 
this boiler was sold it was in good condition and fit for 
a safe working pressure of 50 lb. to 60 1b. per square 
inch. On May 21 Messrs. Roberts wrote to Mr. War- 
burton saying that the mill was a very good one, 
and they recommended him to purchase it, and on 
June 2 they wrote again in similar terms. On June 19 
they again wrote that they had inspected the mill, and 
that everything appeared to be in very good condition. 
There was a considerable correspondence between the 
parties, and on July 8 Mr. Warburton purchased the 
mortar mill with the boiler and engine ; but no examina- 
tion had been made of the boiler by any competent person 
on his behalf, and so far as the Board of Trade had been 
able to learn, no steps were taken by Mr. Warburton to 
ascertain the pressure at which the boiler could be 
safely worked. The boiler was sent to Norwich, and in 
August last was delivered to Mr. W. Bousfield, the fore- 
man of the works in connection with the erection of the 
technical schools. Mr. Bousfield was a man who had 
had no mechanical training whatever, and he did not 
appear to have endeavoured to ascertain the safe working 
pressure. When the mill arrived at Norwich the boiler 
was then disconnected from the engine, and Mr. Bous- 
field engaged Messrs. Tidman and Son, engineers in that 
city, to connect them. It was found necessary to fit a 
new water gauge-glass, and John C. Archer, a fitter in 
their employ, was engaged to do the work, and he did so 
under the general supervision of Mr. R. Tidman, Jun. 
During the operation of fitting this glass, it was found 
by the workmen that the crown of the firebox was down 
and this was duly reported both to Mr. Tidman, Jun., 
and to Mr. Bousfield, but no examination of the firebox 
was made, and, again, no steps appeared to have been 
taken to ascertain the safe working pressure. Messrs. 
Tidman applied a new safety-valve lever, but no one ever 
adjusted it. It was, however, decided to test the boiler 
by hydraulic pressure; but he (Mr. Gough) had been 
quite unable to ascertain what was the precise object of 
that test. The first test applied was one of 100 lb., and 
it was then found that the firebox leaked near the flange 
of the crown. ; 

Mr. Wild, interposing, said that the object of the test 
was really to ascertain whether the leakage from the fire- 
box was slight or not. 

Mr. Gough, continuing, said the leakage was caulked 
by a blacksmith in Messrs. Tidman’s employ, and the 





boiler was again tested by hydraulic pressure up to 80 Ib. 
He (Mr. Gough) belivvel at Archer was aware of this 
test, and to some extent was en in the o tion of 
testing, but no proper examination of the box was 
made either before, during, or after the test. On Satur- 
day, September 3, about 6 a.m., when the glass water- 
gauge was about three-quarters full, the fire was lighted 
and steam was to a pressure not exceeding 40 Ib. 
About nine oclock the engine was started, but was 
stopped shortly afterwards, for the purpose of adjust- 
ing the mortar-mill scrapers. When this was finish 

the pressure was about 70 Ib. by the steam gauge. About 
10 a.m. the engine was again stopped for the ry of 
tightening the standards of the mortar mill, and the 
boiler then exploded. Archer and four other persons 
were injured, one of them, a lad named Watts, being so 
severely hurt that he died in the hospital on September 9. 
An inquest was held touching his death, and the jury 
returned a verdict to the effect that he had died ‘‘from 
shock and exhaustion from scalds received from the acci- 
dental explosion of a defective boiler.” Since the explo- 
sion the boiler had been examined by Mr. Williams, 
engineer-surveyor to the Board of Trade, and .he found 
that the crown-plate of the firebox, which was unstayed 
was torn away from the flange for a circumferential 
length of about 7 ft. 6 in., and that there were clear indi- 
cations of the existence of an old fracture extending in 
some places very nearly through the plate. The steam 
gauge was tested, and found to be practically accurate. 

Mr. Gough then called his witnesses : 

Mr. Brown said, in his evidence, that he gave 50/. for 
the engine, boiler, and mill, and after effecting repairs 
to them which cost him some 30/., sold them to Mr. 
Roberts for 962. The boiler was at that time, he thought, 
in fair condition. It was in witness’s possession for some 
three or four years, but during that time he never had it 
examined. In the advertisement of the sale the word 
‘* strong” was used, and he admitted that if he had been 
a buyer he would have supposed that that term referred 
to the engine, boiler, and mortar mill combined, but he 
certainly would have taken the precaution of examining 
them himself. He could not say whether Mr. Warburton 
examined the boiler before the purchase was effected. He 
sold the machine to Mr. Roberts to sell — but 
whether Mr. Roberts found a customer or not he looked 
to him for payment. If Mr. Roberts made any repre- 
sentation to Mr. Warburton as to the satisfactory condi- 
tion of the boiler, &c., he did so on his own responsibility, 
and not as an agent of witness. He did not remember 
having told Roberts that he had tested the mill and 
found everything in good condition, but thought he had 
said he had overhauled it, and that it was in fair workin 
order. He —— a good many boilers to sell again, an 
generally looked at them before buying them, but he did 
not examine this one, as the amount of the transaction 
was so small. If he had had to give 150/. instead of 50/. 
for it, he should have examined it. He sometimes had 
boilers examined by an insurance company. 

Mr. Howard Smith here remarked that he thought it 
would have been more important to have examined the 
cheaper rather than the more valuable piece of machinery, 
and closely questioned the witness as to what insurance 
companies had examined boilers for him before purchase. 
Witness, after some consideration, admitted that he 
could not call to mind any particular company which had 
done so during the past five years, but said that before he 
sold boilers he always overhauled them. : 

By Mr. Howard Smith: The reason he did not examine 
this boiler was that it was his ordinary practice to allow 
customers to examine the boilers themselves. If the 

urchaser did not examine the boiler it would be his own 
ault, as he would be given every facility for doing so. 
Witness added that he was not an expert, but to the best 
of his knowledge the boiler was in very fair condition, 
and well fitted to run the mortar mill at a pressure of 40 1b. 


or 50 lb. 

By Mr. Wild: He had not had any mechanical experi- 
ence, but the repairs made to the engine during the time 
it was in his possession were made under his supervision. 

Granville Saville, an assistant in Mr. Brown’s employ, 
said there was no examination made of the boiler, so far 
as he knew, while it was on Mr. Brown’s premises, but 
the mortar mill was overhauled. Three months before 
the boiler was sold, ‘‘ out of mere curiosity ” he looked at 
it, and he did not notice that the firebox crown was 
bulged. He would not swear that it was not down; he 
felt sure it must have been, and if so he ought to have 
seen it. 

By Mr. Wild: He was not the only em in Mr. 
Brown’s employ who understood boilers. During the 10 
months he had been with Mr. Brown he could not recall 
one case in which a boiler had been examined on behalf 
of the firm. It was left to the purchaser to make the 
necessary examination. 

Mr. Roberts, machinery broker, Leeds, was examined 
at considerable length. He bought the boiler and mill 
because he had a probable customer in Mr. Warburton. 
He admitted he did not examine the boiler, and that 
when he had told Mr. Warburton he had “‘ inspected ” 
it he used a general term but which was cc to cause a 
false impression, because he had only looked at the out- 
side. hen using in his advertisement the words 
** strong ” and ‘‘ powerful ” he was really referring to the 
mill, and meant that it wasa ‘‘ heavy” mill. He did 
not mean the boiler, though he assumed that it was sound. 
He would swear that he did not tell Mr. Warburton that 
the boiler was in thoroughly good working condition. 

Mr. 8S. Warburton said that when he went with the 
last witness and Mr. Curtis to see the boiler, the latter 
assured him that it was all right and had been thoroughly 
overhauled. He had in his time bought a good many 
boilers. He did not in this case have a professional 
examination, as it was not his custom todoso. He had 
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always dealt with honourable men and had trusted them. 
He had no technical knowledge of boilers and he left the 
matter of the pressure at which the boiler should be 
worked to practical men in his employ. 

Mr. W. H. Bousfield, foreman at the works, said he 
had no idea as to what pressure the boiler could safely be 
worked. He was told that the crown of the firebox was 
down, but no one seemed to attach any importance to it, 
and he was not advised to have the boiler examined. Had 
he been informed of the danger he should have stopped 
the working of the boiler and have telegraphed to Mr. 
Warburton for instructions as torepairs. The boiler had 
been tested by hydraulic pressure to 100 1b. in order to 
see if there was any leakage. 

Mr. R. Tidman, of the firm of Tidman and Son, engi- 
neers, Norwich, deposed to having been requested by Mr. 
Bousfield to couple the engine with the boiler, and he sent 
a fitter to do so. ne engine being very rusty, witness 
suggested that it should be taken to pieces. He had not 
received instructions to examine the boiler. His man, 
Archer, when coupling the engine and boiler, told him 
that the crown of the firebox wasdown. Witness did not 
attach any importance to that, as, if the plates were of 
the proper thickness there was nothing against the crown 
being down. He made no examination, nor was he con- 
sulted as to the application of the hydraulic test. His 
firm simply repaired the engine and connected it 
with the boiler—mere blacksmith’s work. Mr. Bousfield 
asked for the loan of a pumpin order to test the boiler by 
hydraulic pressure, but witness was not consulted as to 
the amount of pressure to be applied. 

By Mr. Wild: The fact that the firebox crown was 
down would not necessarily involve danger unless it were 
down too much, and the plates were too thin. The idea 
of danger was not conveyed to bim. 

By Mr. Jones: Archer did not report to him the state 
of the crown in such a way as to lead him to suspect 
danger of a serious character. Both Mr. Warburton and 
Mr. Bousfield were strangers to him, and he was not then 
aware that they were without mechanical training. 

By Mr. Howard Smith: It did not occur to him to ask 
if the crown was dangerously down. He assumed that if 
such had been the case he would have been told so by 
Archer or Bousfield. 

By Mr. Hallett: Judging from the state of the engine 
he concluded that the boiler was an old one, and from the 
state of the safety-valve lever he assumed that it had been 
out in the open for sometime. Witness knew that Bous- 
field was aware that the crown was down, and, there- 
fore, he did not consider it was his duty to take any 
further notice of it. If it had come to his knowledge that 
the crown was dangerous he should have felt it to be his 
duty to make representations to Bousfield. 

John P. Archer, fitter in Messrs. Tidman’s employ, said 
that when repairing the engine he noticed that the firebox 
crown was down some 4in. or 5in. He did not like it, 
and would not have worked the boiler at more than 50 Ib. 
pressure. Hetold Mr. R. Tidman about it, and that, he 
thought, was an end of the matter so far as he was con- 
cerned. He was not consulted about the hydraulic test, 
but he heard that a pressure of 100 lb. had been applied. 
He was tightening some bolts when the boiler burst, and 
he was somewhat hurt. When he reported that the fire- 
box crown was down, he certainly thought his employer 
would have given that information to Mr. Bousfield, and 
asked for his orders. 

Mr. Howard Smith observed that the witness had done 
his duty in the matter. He had reported the defect to 
his superior, and it was for the latter to have ascer- 
tained if there were any danger, and to have instructed 
some competent man, if danger existed, to remedy the 
defect. 

By Mr. Jones: When he reported that the crown of 
the firebox was down Mr. Tidman must have known 
what he meant. 

Mr. Howard Smith remarked that any man of experi- 
ence would have been aware that danger was to be appre- 
hended. 

By Mr. Wild: In his own private opinion he would 

not have worked the boiler at all with the firebox crown 
down as it was. 
“By Mr. Jones: He did not consider that he was in 
charge of the boiler to get up steam. Such was the fall 
of the crown that it struck him that it might possibly have 
been constructed that way. 

By Mr. Howard Smith: He was apprehensive when 
he saw thecrown, but when the boiler stood 100 lb. water 
pressure, he thought it might stand 60 lb. steam. He 
was somewhat thrown off his guard by this. It was really 
not his duty to find out defects, as he had not been told 
to examine the boiler. 

William Downes, assistant fitter in Messrs. Tidman’s 
employ, said he told Mr. Bousfield that the crown of the 
firebox was down. Mr. Bousfield made no reply, and 
did not seem to take any notice of it. He also told Archer, 
and he did not seem to think the matter serious. 

By Mr. Jones: After the »xplosion he drilled the plates 
for the Board of Trade Inspector, and found them very 


thin. 

William Chase, engine-driver in the employ of the 
Norwich Corporation, and who was in charge of the 
steam pump at the technical schools site, said he casually 
told Mr. Bousfield that the firebox crown was down, but 
he took no notice. There was a steam pressure of 70 Ib. 
on the boiler before the explosion. 

Mr. J. Williams, engineer-surveyor to the Board of 
Trade, presented a report on his examination of the ex- 
ploded boiler. The plates of the firebox, originally § in. 
thick, had become worn to ; in. The firebox fractured 
right through the plate, and the explosion was due to the 
defective condition of the firebox crown. This had come 
down, he thought, from over-pressure and not from over- 
heating. The Board of Trade would not have allowed 


any working pressure to be put on the boiler. Pos- 
sibly the hydraulic test had damaged the crown, but 
it must have been pretty well on the point of collapse at 
the time. The boiler exploded with a maximum pressure 
of 95lb. The safety cr was in very indifferent con- 
dition. It was very injudicious to apply the cold-water 
test without previous examination. 

By Mr. Wild: Speaking as an ordinary engineer, he 
estimated that it would not be safe to work the boiler at 
a greater pressure than 33 lb. 

The President remarked that the evidence of this 
witness showed that the existing mischief had been made 
worse by the test. 

This concluded the examination of witnesses, and Mr. 
Gough submitted a list of questions, nineteen in all, on 
which he requested the judgment of the Court. 

At the invitation of Mr. Howard Smith, Mr. Roberts 
briefly addressed the Court, saying that he sold the boiler 
second-hand as it stood, assuming as he did in all such 
cases, that the purchaser was competent to judge of the 
value and condition of his purchase. 

Mr. Brown said he wished to deny emphatically that 
he in any way warranted the boiler. It was the custom for 
buyers themselves to examine machines before they pur- 
chased them, and to satisfy themselves as to their sound- 
ness. He repudiated all responsibility in this matter. 

Mr. Jones, speaking on behalf of Messrs. Tidman, said 
they were not consulted as to the boiler. No responsi- 
bility attached to Mr. Tidman to report to Mr. Bousfield 
that the firebox crown had bulged downwards, particularly 
as he was aware that three of his men had already called 
Mr. Bousfield’s attention thereto. As to Archer’s liability, 
he had not charge of the boiler, but was simply engaged to 
effect the repairs to the engine. 

Mr. Wild addressed the Court on behalf of Mr. War- 
burton, who, he contended, was justified in supposing 
that the boiler was in a fit condition for work. In conse- 
quence of the representations made by Mr. Roberts and 
the clerk, Curtis, his client was justified in assuming that 
he had purchased a boiler that had been properly 
examined and tested, and that it would do the work for 
which he was purchasing it, and at a reasonable pressure. 
There could be no doubt from the terms of the advertise- 
ment that the word ‘‘strong” applied both to the boiler 
and the engine, as well as the mill. There wasan implied 
warranty that the boiler was in a fit condition to perform 
the duties it was sold to perform. The boiler at the 
time in question was in the hands of competent engi- 
neers, and although they had not been called in for the 
purpose of testing it, yet Mr. Warburton was entitled to 
assume that if there was any danger they would bring it 
authoritatively to his knowledge. If blame was to be 
attached to Mr. Warburton for not having the boiler 
examined, although he had only had it in his possession a 
couple of weeks, still greater blame attached to those who 
had had the boiler in their hands for a very considerable 
time. 

The President : But they were not the users. 

Mr. Wild: But they were the vendors. Mr. War- 
burton might have been too trustful, but he had taken the 
precautions he had been accustomed to take during a long 
and successful career. 

The President remarked that he failed to understand 

how Mr. Warburton could allege there had had been any 
misrepresentation when nothing whatever had been said 
to him by Mr. Roberts as to the pressure at which the 
boiler could safely be worked. 
_ Mr. Wild, in reply, said Mr. Warburton was justified 
in concluding that the boiler was free from the defects 
which were subsequently found to exist. He asked the 
Court not to add to the suffering and financial loss which 
his client had already sustained. 

Mr. Gough then summed up the chief features of the 
evidence as re | penne themseives to his mind. Mr. 
Warburton had had a most extraordinary experience. 
He had been buying second-hand boilers for 20 years, 
and using them without examination by any competent 
person. If a competent person had examined the boiler 
the accident would not have occurred. Mr. Warburton 
had taken no steps to ascertain the pressure at which the 
boiler could safely be worked. 

On the fourth day of the inquiry Mr. Howard Smith 
gave judgment. He went at great length into the history 
of the case, and reviewed the evidence that had been laid 
before the Court. The Commissioners had come to the 
conclusion that the explosion was caused by the crown of 
the firebox having been forced downwards, whereby it 
fractured, and was not able to withstand the pressure to 
which it had been subjected. There had been a series 
of misunderstandings, which would be ludicrous if it 
were not for their serious outcome. The boiler was not 
in good condition when it was sold by Mr. Brown, but 
Mr. Warburton was justified in thinking that representa- 
tions to that effect were made by Mr. Curtis, although 
the latter did not intend to make them. Mr. Roberts 
did not verbally represent that the boiler was in 
good condition and fit for the purpose of supplying 
steam to work the mortar mill, but Mr. ar- 
burton evidently thought that such representations 
were made in Mr. Roberts’s letters, and was to a certain 
extent put off his guard thereby. The Court accepted 
the explanation offered by Mr. Roberts, viz., that what 
had been said as to strength only applied to the mortar 
mill, and not te the machine asa whole. Mr. Roberts 
never at any time stated at what pressure the boiler 
could be safely worked, and before purchasing the mortar 
mill Mr. Warburton did not cause an inspection to be 
made by a competent man. In the judgment of the 
Court he was not justified in neglecting to have the boiler 
examined. Mr. Warburton never at any time ascer- 
tained what was the safe working pressure. The hy- 
draulic test was not judiciously applied, and the boiler 








was not examined either before, during, or after the 





test, asit should have been. Mr. Tidman was aware 
of the bulge in the firebox crown, but he was not 
informed of the extent, and did not apprehend danger 
from the fact of the crown being down. Bein 
aware that Mr. Bousfield’s attention had been call 
to the matter he did not think it his duty to inter. 
fere, not having been consulted as to the condition 
of the boiler, nor even asked to look at it. In the judg- 
ment of the Court, Mr. Tidman was justified in assum. 
ing that a contractor like Mr. Warburton would take the 
necessary steps to work his plant in safety. No measures 
were taken by Mr. Warburton or Mr. Bousfield to insure 
that the boiler was worked under safe conditions. Mr. 
Warburton had some reasons for thinking that the boiler 
had been overhauled, but he never even inquired from 
the vendor at what pressure it could be worked, nor did 
did he appoint some competent and independent 
rson_ to ascertain this. With his previous boilers 
fr. Warburton had been singularly inane, for he 
had met with no mishap to any of them. But at 
length his good fortune had deserted him, and not 
without cause. He had obtained from the Corpora- 
tion of Norwich an important contract, and the 
Corporation would naturally expect that the plant used 
by him would be kept in a reasonably safe condition, so 
as not to be dangerous either to his own workmen or the 
inhabitants of the city.’ To insure this safety, what 
should Mr. Warburton have done? Before purchasing the 
boiler he should have satisfied himself beyond all doubt 
that it was fit for steam pressure, and should not have 
relied upon supposed representations made to him by a 
vendor of whom he knew nothing, and to whom he was 
introduced merely by means of an advertisement. Having 
bought the boiler, he should definitely have ascertained 
at what pressure it could be worked with a reasonable 
margin of safety. This he entirely neglected to do. A 
competent person would have olvies him beyond all 
doubt that the boiler was not fit for any pressure 
in its then condition. His neglect to adopt these 
ordinary precautions had caused the explosion, and 
the Court found him to blame for it. Another 
point against Mr. Warburton was that there was no 
competent person in charge of the boiler. Perhaps, if 
there had been, the explosion, even at the last moment, 
might have been prevented, for any such competent 
person would have examined the bulged crown and as- 
certained the danger. The Commissioners very much 
regretted to make these remarks, because they were of 
opinion that Mr. Warburton did not neglect the manage- 
ment of this boiler from any unworthy reason, such as 
parsimony. The neglect probably arose from the im- 
munity from naty 20 which he had enjoyed in the use cf 
his other boilers, but which, they apprehended from what 
he had told them, were often worked under circumstances 
of grave danger, or at all events, without reasonable pre- 
cautions for — safety. Mr. Warburton had frankly 
stated the course he had adopted with this and other boilers 
and had not attempted to conceal anything from the Court. 
He had acted honourably, but it would be impossible for 
any reasonable man to say that he had not been guilty 
of very serious ry semen and for that negligence the 
Court found that he must pay. The Court formally ex- 
onerated all the other persons concerned. 

Mr. Gough said that the investigation had been held 
in the public interest, and therefore he did not ask that 
Mr. Warburton should be condemned in the whole of the 
aie (about 1807.) but that he should pay a portion of 
them. 

Mr. Wild said the Court admitted that Mr. Warburton 
had not acted from any unworthy motive, and asked them 
to bear in mind that the punishment which had already 
fallen upon him was heavy. ; 

Mr. Howard Smith said that the Court considered the 
case to be a very serious one, and the public should not 
have to pay the whole of the costs. The order of the 
Court was that Mr. Warburton should contribute to- 
wards them tlie sum of 100/., and this sum must be paid 
to the solicitor of the Board of Trade. 

Rea inquiry, which had lasted four days, was then con- 
cluded. 








CaTALOGUES.-—Messrs. J. Tylor and Sons, Limited, sani- 
tary and hydraulic engineers, brass and ironfounders, 
2, Newgate-street, and Belle Isle, King’s Cross, London, 
send us a 17th edition of their illustrated catalogue of 380 
pages, and one’s admiration is divided between the artistic 
design of some of the fittings and the excellence with 
which they are here reproduced.—Messrs. A. Vandam 
and Co., manufacturing electricians, 39, Victoria-street, 
London, 8.W., have issued a 3 catalogue in which 
is included a great variety of figural standards and 
floral vases, which of themselves ought to assist in 
the extension of electric lighting. — The Cincinnati 
Milling Machine Company, Cincinnati, Ohio, U.S.A., 
have published a catalogue which is of great technical 
merit, owing to the inclusion of the many examples of 
grinding now adopted in the States, and a perusal of 
it will offer hints to many engineers on the further use 
of the milling machines now growing in favour.—Messrs. 
J.C. Lyell and Co., electrical engineers and manufac- 
turers, 55, Victoria-street, London, S.W., have sent out a 
new price list dealing specially with the De Laval ‘Svea 
glowlamps, arranged for candle-powers up to a 100, and 
for 5 to 250 volts, and they claim a life of 1000 hours at 
an average of 3.5 watts per candle-power.—Browett, 
Lindley and Co., Limited, Patricroft, Manchester, for- 
ward a pamphlet describing the “‘ Begtrup ” inertia shaft 

vernor, in which both the inertia and centrifuga’ 
orce are used, both the inertia and centrifugal weights 
being combined in the same bar to which also the 
eccentric is rigidly secured. We hope to deal with i 





in detail later: 
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THE SOLUTION THEORY OF IRON AND 
STEEL.* 


By Baron Hanns JiiPTNER VON JORNSTORFF 
(Donawitz). 


Tur author presented a paper at the spring meeting 
of the Iron mod Steel Institute held this year on the ap- 
plication of the laws of solution to the case of iron and 
steel. The following contains a continuation of this 

udy. 
Cay soon after the proofs of his former paper had been 
sent off to the printers, the author received, through the 
kindness of Professor Roberts-Austen, a copy of the 
fourth report to the Alloys Research Committee, which 
contained, in Table XI., and on pages 70 and 90, very 
interesting data as to the thermal relations of iron carbon 
alloys. Although these data cannot be looked upon as 
conclusive, they are, nevertheless, far more so than those 
which the author had at his disposal when preparing his 
earlier work, and allow of the hope of considerably en- 
larging our point of view, and of correcting our earlier 
conclusions in many respects. cent 

Table XI. of the fourth report gives in the curve ABD 
the freezing point of iron-carbon alloys with from 0.0 to 
5.5 per cent. C (or, more correctly, the temperature 
at which a part of the iron or carbon is separated 
from this solution in the solid condition) ; in the curve 
aBcthe freezing point of the fluid eutectic —. of 
carbon and iron (4.3 per cent. C + 95.7 per cent. Fe) 
further for the solid solution of iron and carbon in the 
curve GO, M O, and OS, the separation temperature of 
pure iron (ferrite), in E'S that of iron carbide (cementite), 
and in PSP’, the formation of a solid eutectic alloy 
(perlite). According to the communication received 


>| from the fact that E has been taken too small, or that M 


and hence the molecular melting-point depression 
732 

E = 0.0198 x 287 — 3373, 

(against 3112 in the former paper), and from this we get 


20 
for the separation point of solid iron from molten iron 
carbon alloys 


38 NG. 

T = 1600 ———,, — 

100 C. 

= 1600 — 90.917 _——_ —_ 
7500 — C.° 
For the eutectic alloy 
Tre +c = 1600 — 90.917 x 4.49 
= 1600 — 408.2 


= 1191.8 deg. Cent., 
whilst Fig. 1 gives for this 
Tre +c = 1130 deg. Cent. 


This gives us a suitable opportunity of controlling our 
figure for the latent heat of fusion of the chemically pure 
iron. 

We have, according to Fig. 1, for the separating point 
of pure iron with 4.3 per cent. C a depression of tem- 
perature of 1600 — 1130 = 470 deg. Cent., whilst we have 
calculated for this 408.2 deg. Cent. So that the equation 
gave for E™ too small a value. This error may either arise 


has been taken too large. Under the first supposition 
the molecular melting-point depression would work out 


3 = 36 x 470 _ 3768 deg. Cent. 








4.49 





































































































¢ Fig. 1 . Freezing -point Curves of Carburized Tron. rc 
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through the kindness of Professor Roberts-Austen, a 
very pure iron, without silicon, and with only 0.4 per 
cent. manganese, was employed in these temperature 
estimations, which was carburised with every needful 
precaution in an electric furnace. 

It should be noted that in this figure the freezing point 
of pure (electrolytic) iron is taken at 1600 deg. Cent., 
whilst in the former paper it has been taken at 1500 deg. 
Cent. (or 1530 deg. Cent.). 

Unfortunately, there exists no data as to the latent heat 
of fusion of pure iron. It is true that Person has given 
ageneral formula for the latent heat of fusion of solid 


ies : 

2 

Va } 
where K is the modulus of elasticity and d the specific 
gravity ; but although this value is fairly satisfactory in 
the case of lead, tin, bismuth, zinc, and silver, it is by no 
means safe, and the value it gives for iron, viz.: 


w = 57 calories 


(K = 20,200, d = 7.8), is so high, and differs so consider- 
ably from Griiner’s figures (which, of course, are likewise 
by no means unimpeachable), that it appears advisable 
for the present to retain the formerly taken value of 
20 calories.+ 

From these data we arrive at the following conclusions : 

I. Freezing Points of Fluid Iron-Carbon Alloys.—As 
with all solutions, the fluid iron-carbon alloys possess only 
at one determined composition a single freezing point. 
This eutectic iron-carbon alloy consists of iron, 95.7 per 
cent., carbon, 4.3 per cent.; and its freezing point is 
situated at 1130 deg. Cent. Every other iron-carbon 
alloy possesses two clearly distinct freezing points, of 
which the higher, in the case of alloys poor in carbon, 
corresponds to the separation of solid iron, but in the 
case of rich carbon alloys to the separation of graphite, 
whilst the lower one represents the freezing point of the 
eutectic alloy. 

Let us next consider the temperature of separation of 
solid iron ; we have melting point of pure iron in abso- 
lute temperature ; 


T, = 1600 deg. + 273 deg. = 1873 deg., 


w = 0.00167 K(1 + 





} 


* Paper read before the Iron and Steel Institute ; 
Stockholm Meeting. 

+ The latent heat of fusion of the metal nickel, so 
roller to iron, amounts, according to Dr. Jos. Richards 
t Journal Franklin Inst., 
PALUPL La, 


February, 1892), only to 4.64 





and from this would result 
— 9.0198 x 1873? 
ee . 
Under the second supposition we have 
M = 9273 x 45 — 31.33, 
470 


that is to say, the carbon molecule would consist o 


w = 18.43 calories. 


12 


= 2.61 atoms. 

Both values are possible, and at the first sight one 
cannot distinguish which is the true one; but in any 
case the calculated value, according to Person’s formula, 
does not appear a very probable one, since this would 


give " 
E = 0.0198 x 1873? _ j918 6 
57 
and 
M= 1218.6 x 4.5 _ 12.09; 
470 


that is to say, the molecule of the dissolved carbon in 
molten iron in monatomic.. This value also does not at 
the first glance appear to be an impossible one, though a 
little reflection immediately leads to a different opinion. 
For the lowering of the fusion-point we have, as is 
known, the equation e 
t Me™ 

an equation in which ¢ and m are variable, but E and M 
are constants, and which represents a straight line. 

As long as this line goes through the freezing point of 
one of the constituents of the solution, the following 
expression 


t = 1600 — 1400 = 200 deg. Cent. 
) = 1218.6 (as above), and 
M = 1218.6 x 1.5 _ 9 44, 
200 oe 


that is to say, the dissolved carbon molecule can only 
consist of ? atoms, which is impossible. The impossibility 
of Person’s value for w is thus shown, and it appears 
therefore justifiable for the present to retain the formerly 
taken value. 

Taking in our further consideration the values 


w = 20 calories and 








; E = 3273 
we obtain 
Composition. Fusion- Molecular | Number of 
Fusion-| Point, Weight |Atomsinthe 
- “| Point, | Depres-| ,, of the Dissolved 
c F | Deg. | sion ¢ | "| Dissolved | Carbon 
- per | Fe per! Cent. | Deg. Carbon. Molecule 
Cent. Cent.* | Cent. | M. n. 
0 100.0 | 1600 oe xa a 
O0to1.9 100.0 to) 1600 to|} Oto 24.54 2.07 
98.1 | 1336 267 
2.0 98.0 1320 276 (2.01 23.84 2.00 
2.5 97.5 1270 330 /2.51 24.87 2.07 
3.0 97.0 1225 875 3.02 26.35 2.19 
3.5 96.5 1190 410 (3.52 28.08 2.34 
4.0 96.0 1150 450 (4.02 29.23 2.44 
43 95.7 | 1130 470 4.49 31.27 2.61 
| | 














* In which the small amount of manganese is neglected. 


From this we see that the conclusion formerly arrived 
at as to the molecular atomicity of the dissolved carbon 
must be modified, and we must suppose that with the 
highest ee (1600 deg. to 1336 deg. Cent.) and 
with low carbon percentage (up to about 2 per cent.), the 
carbon molecules dissolved in the iron consist of 3 atoms 
each; whilst, with lower temperature and increasin 
carbon, more and more 3-atom molecules are associat 
with these. m = 4.25 would suit about equal quantities 
of 2 and 3-atom carbon molecules. The fluid eutectic 
alloy, which solidifies at 1130 deg. Cent., contains the 
carbon molecule with an average of 2.6 atoms. The sepa- 
ration curve of pure iron (A B) can be divided with 
sufficient exactness into two lines, which are given by 
the following equations : 


a, For C = 0.0 to C = 2.4 per cent. 
Tre = 1600—t = 1600 — E™ =1600- 9273 m 
M 24 
= 1600 — 136.4 m = 1600 — 136.4 x _100C, 
100—C 
B. For C = 2.4 per cent. to C = 4.3 per cent, 
Tre = 1264- 83.3 (m — 2.46) 
= 1469 -83.3 m = 1469 — 83.3 10 =" 


The graphite separation curve B D allows, unfortu- 
nately, of no conclusions as to the molecular atomicity of 
the dissolved iron, as both the fusion point and the latent 
heat of fusion of graphite are unknown. But the curve 
forms a straight line which can be expressed by the fol- 
lowing equation : 

Te = 1130 + 106.5 (C- 4.3) = 672 + 106.5 C, 


If we calculate in the same way from the curve B D 
the molecular atomicity of the dissolved carbon—even if 
the calculation cannot be regarded as reliable—we get : 


se i | 


100 C 





| , é 
C. per | Fusion Point | Fusion-Point 














Depression m| n 
Cent. Deg. Cent. to Deg. Cent. | | 
me | 
4.3 1130 474 4.49 31.27 2.61 
4.5 1150 454 4.82 84.73 2.89 
5.0 1208 392 | 5.26 43.90 3.66 
5.5 1260 840 | 5.82 | 56.01 | 4.66 
} | 





If now we turn our attention to the fusion curve of the 
fluid eutectic alloy a Bc, we find in it the following points : 

















| P . 
: . Fusion-Point 
O. per | Fusion Point De * | 

pression mM. M. n, 

Cent. Deg. Cent. to Deg. Cent. 
2.0 1113 487 4.493 | 30.19 2.51 
2.5 1115 485 -- | 80.82 | 2.53 
3.0 1117 483 -» | 80.44 2.54 
8.5 | 1120 480 +» | 80.64 2.55 
4.0 | 1127 477 30.83 | 2.57 
4.3 | 1130 474 31.27 2.61 
4.5 1130 474 31.27 2.61 
a 1130 474 31.27 2.61 
5.5 | 1130 474 31.27 2.61 





These alloys contain about equal amounts of the two 
and three carbon molecules. 

Taking the specific gravity of the metal at its fusion point 
as 7.4, we get as the ————- value for the osmotic 

















: ‘a pressure of the dissolved carbon the following figures : 
—_—— tana SRT aeRO 
m M | | Ocmeite® 
a | jam: 
represents the tangents of the angle of inclination of these | Weight | Weight of Auneghens, 
straight lines to the m axis. Deg. | a n, of Carbon | 1 Litre of 
Under these circumstances, tangent a, and therefore also | Cent. | oi, in 1 Litre Lng GRR Se at 
M, must be constant; that is to say, so long as the of Metal. pat Per 1 per 
. ; : . ; Grammes. Total. 
<a depression curve, a <— - fusion Cent. OC. 
point of the one constituent of the solution, forms aj ——\———~ 7 
straight line, the molecular atomicity of the second con- a | pe ee 
stituent of the solution remains unaltered. This is| j399| 9/2 | 2.03| 162.80 | 0.188533 860.8 391.3 
the case in the curve A B for C=O to C=1.9 per! 1200 | 3.3 225 | 244.20 | 0.228157 | 1070.1 | 324.3 
cent., we get the molecular weight of the dissolved| 1130 | 4.3 | 2.60} 31820 | 0.270046 | 1175.4 273.4 
carbon for this straight portion of the curve in the} 1200) 49 | 360| 36260 | 0.357052 1015.7 207.8 
following way. If, for example, we put C =1.5 per} 1260/ 5.5 | 466) 407.00 | 0.582697 768.0 138.9 





cent.; 











764 


ENGINEERING. 





[Dec. 9, 1898. 


—————, 











The osmotic pressure per 1 per cent. carbon thus de- 
creases considerably up to 4.3 per cent. with decreasing 
temperature, which agrees perfectly withourtheory. On 
the other hand, this pressure constantly and very con- 
siderably decreases with over 4.3 per cent. carbon in spite 
of the rising separation temperature of the graphite, 
which runs quite contrary to the law of solution, and this 
proves that the molecular atomicity of the dissolved 
carbon as obtained from the curve B D cannot be correct. 
If one assumes, as is more probable, that the osmotic 
pressure of the carbon in iron, the temperature being equal, 
is independent of the carbon percentage ; that is to say, is 
the same per 1 per cent. C for all percentages of carbon, 
then we have : 

For 4.9 per cent. C. 
Osmotic pressure = 324.3 x 4.9 = 1589 atmospheres. 


Weight of a litre C gas = 362.6 _ 9 208194 grammes. 
1589 
— 2 x 0.228194 
0.198362 
For 5.5 per cent. C. 
Osmotic pressure = 364.5 x 5.5 = 2004.8 atmospheres. 
J ‘ 407.0 
Weight of a litre of C gas = - 

eight of a litre of C g: 2004.8 

na 2% 0.203012 
~ 0.190595 

Thus we have for similar temperatures likewise a 
similar molecular atomicity of the dissolved carbon. 

If now we apply ourselves to the calculation of the 
heat of solution of carbon in iron, we have in equation 
(12) given in the former paper 

T, = 273 + 1030 = 1303 deg. 


= 2.3 atoms, 


= 0.203012 grammes. 


= 2.12 atoms. 


T, = 273 + 1130 = 1403 deg. 
C, = 1.5 
Cy = 4.63 


and obtain 
— 2 (in 4.63-—1n 1.5) 2(1.53-0.41) 


riss—itbx —-—-—=—«*0.000767 — 0.000713 
= 2.24 _ 41481 gramme calories, 
0.000054 


and from this the heat of solution of 1 gramme of carbon 
sata 41481 — 41481 
2.45x12 2.4 
or for 1 kilogramme of pig iron with 3 per cent. graphite 
q = 10 x 3 + 1419 
1000 


IL. Influence of Silicon and Manganese on the Freezing 
Point of Fluid Iron Carbon Alloys.—If we now bring our 
newly acquired knowledge to the consideration of those 
iron tests which formed the basis of our former paper, we 
find as follows: 

The average moleculer atomicity of the carbon in 
Swedish white pig iron, as it was then calculated in 
Table V. (n = 2.53 with 4.10 per cent. C), agrees excel- 
lently with the newly found value (n = 2.44 for 4 per 
cent. C, and n = 2.62 for 4.5 per cent. C). 

If the new value for the molecular atomicity of the 
dissolved carbon for 3.29 per cent. C (roughly n = 2.27) 
be made use of in the equations relating to the hematite 
pig, we get for M = 55.82, 

55.82 x 0.0874 
3.29-+ 2.45 — 568.2 x °° 


= 1419 gramme calories, 


= 42 57 calories. 





4.8787 4.8787 
5.74 — 6.78 1.00 ’ 


thus a negative result. This may either arise from the 
fact that the atomicity of the dissolved carbon molecule 
does not depend only on the content of carbon, but may 
also be influenced by the content of the other accompany- 
ing bodies; partly, however, from the fact that M = 
55.82 was reckoned on the supposition that 


6,= 1500 + 273 = 1773 (for iron) and E = 3112, 
We must, therefore, re-reckon all our formerly obtained 
values from our new data, and then we obtain: 


Ng = 




















| Composition. oe : Molecular Fusion- 
: | Fusion Point | Point Depression 
Number. ° ai ae 
Fe per | Mn per E= 0.0198 — 
Cent. | Cent. ” 
» } 100.00 as 1d 3273 
% i .. | 10900 4675 
1 | 13.93 | 86,02 | 4219 
2 48.18 51.82 | | 4015 
3 82.20 17.80 3813 
4 99 89 9.11 3708 
5 | 7093 29.07 | 3881 
6 | 96.99 3.01 | 3726 
7 99.87 0.13 3708 





| | 
and from this results the first Table in the middle column, 

If one combines these data end the former ones together, 
and takes into consideration that Osmond’s values for the 
melting points of metals rich in carbon and silicon 
obviously do not relate to the commencement of the sepa- 
ration of graphite, but to the solidifying of the eutectic 
alloy, one gets the second Table. 

From the above figures it follows that we must modify 
our original conclusions in the following manner : 

1. The carbon and silicon molecule dissolved in the 
molten iron, or molten iron and manganese, consists of 
an equal number of atoms. 

2. The atomicity of this carbon and silicon molecule is 
independent of the quantity of manganese present. 

3. It increases, however, with the total content (ex- 
pressed in carbon equivalents) of carbon and silicon. 
































Mean Values. 
Fusion 
Point 
Fusion | of the Mole. | Number 
Description. Point | (C+Si) | Atomic cular [of Atoms 
Deg. C.| Free | Weight Weight in the 
Fave © s ) oF —- 
eg C. +8i +,| cule o 
di het (CFS)! (C-+8i) 
| | F n 
| | E 
1. Ferro-manganese| 1210 1868 | 13.96 | 37.38 2.68 
2, Ditto | 1145 | 1755 | 13.33 | 35.87 | 2.69 
3. Ditto | 1090 | 1653 | 14.80 :06 | 2.66 
4. Hematite pigiron| 1240* | 1600 18.83 | 59.32t} 3.15 
5. Silico-spiegel 1220 1687 | 25.25 | 128.73 5.07 
6. Ferro-silicon ..| 1120 | 1609 | 25.25 | 105.76 | 4.18 
7. Swedish white} 
pig iron 1085 1600 | 12.81 31.25 2.44 
! 

* Or 1180 deg. Cent. t Or 50.85. t Or 2.70. 
oa Composition. Si. | C+Si. | Number 
Ss ts of Atoms 
£8 ; | in the 
sé Description. | a ry qf Pree Molecule. 
a J me | o - 1 
gs S| as 32 Equivalents. | | 
a” O-la~ \ian C. |O+8i 

0.00 | £9.00) 

to |>. 0.4 |. to 2.4 

1.9 | (ro J 

Bey ss 0.4 é 2.0 |2.60 

B54} -.2 0.4 | 2.5  |2.07| 

80 | .. | Os | 3.0 2.19 

eS 04 |.. | 35 (2.34) 

4.0 cap O6-t .. 4.0 2.44 | 
7 Swedish white pig 4.10) 0.22 | 0.12/0.09, 4.19 | .. | 2.44 

a3]... | O44]... | 43. mel] * 
4 Hematite pig ..'3.29] 2.45 | 0.11/1.05| 4.34 | .. | 2.70 

4.5 Joss 0.4 ).. | 46 S01; * 

5.0] .. | O4].. | 50 |261] * 
3 Ferro-manganese 4.80 0.80 | 16.79/0.34| 5.14 |. | 208 
2 na a 5.00) 0.43 | 48.95/0.18| 5.18 | .. | 2.69 
1 me ” 5.10 0.71 80.96 /0.30| 5.40 .. | 268 

” * 5.50; .. | 0.4] .. | 5.50 /2.61; * 

6 Ferro-silicon ../2.8811.46 | 2.59/4.91) 7.29 | .. | 4.18 
5 Silicon-spiegel ../2.53 12.90 | 24.55 6.53| 8.06 | 5.07 

| | 

















* Eutectic alloy 


4. In very dilute carbon (and probably also silicon) 
solutions (up to 2.5 per cent.), these molecules consist of 


two atoms. 


5. The mean atomicity of the molecule increases from 


the above limits for 1 


per cent. carbon or # per cent. 


silicon by about 0.25 atom (but with —— percentages 


of both elements together about double t 


is); and 


6. It reaches in the case of a total of about 8 per cent. 
of C and Si (in C equivalents) to five atoms. 
As is known, the osmotic pressure of equal quantities 
of carbon and silicon varies inversel 
weight, so that we can readily calculate the osmotic pres- 
sure of silicon from that of carbon, and obtain : 


Temperature in 
Deg. Cent. 


spheres. 





Carbon in Atmo- 


as their molecular 


Osmotic Pressure of 1 per Cent. 


Silicon in Atmo- 


spheres. 


188.7 


| 
181 6 


Values considerably higher than in the former treatise. 


From this is calculated for saturated solutions the 


maximum osmotic pressure at the fusion point : 


(a) For iron with 4.63 per cent. C (fusion-point = 1065 


deg. Cent.) : 


Pmax = 4.63 x 299 = 1384.37 atmospheres. 


(b) For ferro-silicon with 2.38 per cent. C and 11.46 per 
cent. Si (fusion-point = 1120 deg. Cent.) : 


Pinax 


2.38 x 266 + 11.46 x 114 
633.08 +. 1306.44 = 1939.32 atmospheres, 


according to which the formerly expressed conjecture, 


that the osmotic pressure of saturat 


solutions is inde- 


pendent of the nature of the dissolved substance, and 
for the same solvent may be a constant, appears unsup- 
ported. (The content of manganese in the ferro-silicon 
must affect this dissimilarity.) 

But if one takes into consideration the experiments of 
Saniter (‘‘ Journal of the Iron and Steel Institute,” 1897, 
No. ii.), according to which molten iron can take up 
4.81 per cent. C, one obtains for the fusion temperature 


of 1400 deg. Cent. : 


Pmax = 4.81 x 423.8 = 2338.5 atmospheres, 


and for the fusion point of about 1200 deg. C, arrived at 
from Roberts-Austen’s figure : 


Pmax 4.81 x 324.3 = 1559.9 atmospheres. 


And when itis considered that 4.81 per cent. C. 
does not represent the saturation point, the decision of 
this question remains to be arrived at by further experi- 


ments. 


possibly 


III. Curve of the Solid Iron-Carbon Alloys.—According 
to the often-mentioned graphic diagram of 
i — are given for the separation 
a 


Austen the followin; 
of ferrite in the soli 


loy: 





Roberts- 





Separation Temperature of Ferrite, 





| 
































| 
Number. | C per Cent. | | | 
| | CurveGO | CurveMO!| CurveOS 
| (Arg). | (Arg). (Arg—o). 
| | deg. C. deg.C. {| deg. C. 
. |] = | 867 730 | 
2 0.1 850 720 
ee 0.2 810 720 
4 | 0.3 es Ay 720 
4 0.6 690 
6 | 0.86 670 
| | 
From this it further follows : oe 
A i | — 
ge 13 (2 | 22 
$e Oo | 2o0/m. M (% = 1600). 
gfe. “4 2 | oO | 
a8£) 8 1/98 /%s | 
Ar, | 0.0 | 0.0 |109.0 | 
hia 9 aa, 1.52 E . 
0.1 | 1.5 | 98.5 | 1.52 = z—850 = 0.002028 E. 
| 
02 | 30) 97.0 309| M= pa = 0.003911 E. 
Ar, | 0.0 | 0.0 10.0 | ., |Since the quantity of ferrite 
- 0.1 15 | 98.5 ? separated at Ars is not suffi- 
02 3.0 | 97.0 ? ciently well known, m and M 
cannot be calculated near 
enough, but approximately 
M = 0.005 E. 
ere 4.61 E 
Ary») 0.3 | 4.5 95.5 | 4.67| M = > —7o9 = 0.005273 E. 
oc6 | 90 91.0 9.90) m= %99E ~ 9 ooges gp, 
2-690 
0.86| 12.9 | 87.1 14.81| M = 24 8IE_ 9 oj5904 & 
| 2-670 











For the solid eutectic, alloy (perlite) approximately 
M = 0.015 E. 

Now, E. D. Campbell has shown the great probability of 
the existence of iron carbides of the formule F;,C,, 
FegCy, Fej.Cy, and Fe;C; ; and it is natural to attempt to 
identify Campbell’s data with the values obtained above. 
In that case one would get fairly accurately the following 
results : 





| 
Molecular Atomicity (Probable Formula of 





Separation 
Temperature. of the Iron Carbide. | the Carbide. 
deg. Cent. 

A 850 0.002023 E 4 (FesC) 
T3 810 0.003911 E | 1.5 (Fe3C) 
A 720 0.005273 E | 1.67 (Fe3C) 
T3—2 690 0 010868 E 2 5 (Fe3C) 

Ar3—2—1 670 0.016925 E 5 (Fe3C) 


Even if these figures are by no means reliable, yet they 
do not contradict the fact shown by H. Saniter, that iron 
carbide begins to dissociate at 800 deg. Cent.; that is to 
say, that a temperature of 850 deg. Cent., besides dis- 
solved iron carbide (perhaps of the formula Fe,C) its ions 
may also appear in the solution. 

If this be correct, it may be calculated from 0.015924 E 


= 900 that 
E = 56,250; 
thatis to say, in round figures, a value 17 times greater 
than in the fluid iron. 
If, on the contrary, in the calculation of M, one does 
not take the fusion point into consideration, but the point 
Ar, for pure iron (870 deg. Cent.), one would obtain : 




















Separa- Fe3 C |Fe Solu-; 
tion Tem- dd per tionper| m. M. 
perature. < Jent. | Cent. 
Ars; | 0.0 0.0 | 1000) .. | a 
Ars | 0.1 1.5 98.5 | 1.52) M=0.076E 
Arg 0.2 3.0 97.0 | 3.09 M=0.050 E 
Ar, os ie .. | «. | M=0,030 E (approx.) 
Ar3—z 0.3 4.5 95.5 | 4.64) M=0.031 E 
2° 0.6 9.0 91.0 | 9.89 M=0.053 E 
0.86 12.9 87.1 14.81 | M=0 074 E 





which, however, contradicts the known laws of solution, 
since the molecular weight of the dissolved body with de- 
creasing temperature cannot be smaller. 

Just as in the case of the gra hite separation curve, the 
cementite separation curve to no correct value for 
the molecular atomicity of the separated body ; and here, 
again, we must for the present suppose that these gt 
cular atomicities for equal temperatures agree with the 
values deduced from the ferrite separation curves. 








SEWERAGE AT LEICESTER.—Last week Mr. Sandford 
Fawcett held an inquiry at Leicester on behalf of the 
Local Government Board, with reference to an applica- 
tion made by the Leicester Town Council for authority 
to borrow 30,629/. for sewerage purposes. Recently id 
main sewers were constructed in Leicester at considerable 
cost, but an examination of the tributary sewers shower 
that they were very defective. The town clerk informe: 
the inspector that they were known as Wickstee = 
sewers, and that they were put down about 43 sort 
ago, the outstanding debt upon them being some ¢ “4 
The borough surveyor advised that it was necessary be 
replace the tributary sewers, which would involve 
outlay of 128,301/. ‘The Council had decided — = 
work should be carried out in four sections, an Pc 

resent application was in respect of the first sect 4 

fr. Mawley, borough surveyor, gave evidence in supp 


of the scheme, and there was no opposition to it. 
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RECORD. tion, it falls into the lower chamber, as the fuel therein is con- | automatically as the work proceeds. Instead of fixed upon 
sumed. d is a poking orifice. The lower ends of the firebars | the main framework of the machine, as is usually the case, The 
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ELECTRICAL APPARATUS. 


25076. H. W. Handcock and A. H. Dykes, West- 
minster. Electric Propulsion of Barges, &c., on 
Canals and Rivers. [5 Figs.] October 29, 1897.—This in- 
vention relates to per tly or temp ily equipping barges 
propulsion. Refers to Patent No. 22,276, of 





for electric trolley 























1897. A saddle rudder motor for temporary application is de- 
scribed, to which the figures herewith refer. A buoyant rudder 
and various other means are described for insuring a correct 
draught of water astern. Various forms of tug attachment are 
alsoalluded to. (Accepted November 16, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


30,585. J. M. McConechy, Glasgow. Ap ‘tus for 
Production and Storage of Acetylene. [4 Figs.] De- 
cember 28, 1897.—The novelty claimed for this generator lies in 
the employment of a central rod situated within a tube for the 
purpose of actuating the lever which operates the water tap by 
reason of the rise and fall of the gasometer. This is accomplished 




















by means of an engaging and disengaging gear after the manner 
of certain drop mers and pile-driving appliances, by a 
counterpo'se and chain, or by the action ofa spring. The iJlustra- 
tions render clear the type of Bo gegen to which this device may 
be applied, with a view in detail of the preferred releasing and 


engaging gear. (Accepted November 16, 1898.) 
26,970. A, Orme, Wolverhampton, and F. J. Jones, 
King’s Heath, Worcester. Improvements in Gas 
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dip into the water bosh, and they are sloped at such an angle as 

allow the fuel to be ng Soy to a uniform thickness upon 
them. The space between the low end of the firebars and the fur- 
nace wall is for the purpose of allowing slag to slip into the water 
bosh, from which it may be readily removed. e ducts g on 
either side of the generator are for the introduction of a steam jet 
blast. As shown in the sectional elevation, provision is made for 
mixing the gases obtained, within the furnace of the generator, 
thus preventing the deposition of pitch, which would occur were 
the heavy hydrocarbons conveyed away ——— a separate flue. 
Auxiliary devices are described. (Accepted November 16, 1808.) 


GUNS AND EXPLOSIVES. 


28,097. R. Matthews, Manchester. Breech Me- 
chanism for Ordnance. [6 Figs.) November 29, 1897.— 
This invention relates to the withdrawal and replacing of con- 
tinuously threaded conical breech-blocks, and has for its object the 
operation of such with greater rapidity than heretofore. The 
breech-block A rotates upon an internal carrier threaded to a 
quicker pitch than the external threads of the block, so that the 
holding faces are in contact until the threads clear, thus main- 
taining a rubbing contact on the breech screw, effectually keep- 
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ing it bright. The handwheel G2 serves to swing the breech- 
block and carry into place, and also to rotate and lock the 
block, an automatic device preventing the block’s rotation, except 
when in correct position for screwing home. The screwing of the 
breech-block is effected by a rapid motion consisting of a number 
of pinions carried upon a pair of rotative rings and geared with 
teeth on the breech-block and on a circumferential ring, the 
pinion ring and the circumferential ring moving in opposite 
directions. (Accepted November 16, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


30,073. H. Mackenzie and O. Rober'son. Edin- 
burgh. Ko Friction Clutches, [5 sigs.) De- 
cember 20, 1897. - This is a new design of friction clutch. a@ isthe 
shaft on which is keyed a half-coupling b; e is another shaft on 
which is keyed the sleeve d, on one end of the sleeve d is formed 
a solid collar, the other end is screwed, on said screw is a nut ad- 
justable and fixed in position by means of a pad and key, also on 
sleeve d is an inner nut free to turn on the sleeve d operated by 
means of slots in ring k and pins fixed in the nuts. Movement along 
the clutch in line of the shaft is given to ring k by means of a lever 
and pad. Fixed to coupling } and loose on sleeve d is a flat ring 
n, also on each side of 7 are copper discs or washers. To transmit 
the motion from one shaft to the other the flat ring attached to the 










With 





coupling } is gripped by the copper discs between the solid collar 
of sleeve d and the loose nut, said nut bein htened up by 
means of the slots in ring k, and = pins, one of which is attached 
to the fixed nut and the other to the loose inner nut, the ring k 
being moved along the clutch in line of the shaft by means of a 
lever. The helical slot guided by the pin on the fixed nut turns 
the ring round the clutch, and the other helical slot being formed 
in the ring & in the opposite direction, turns the loose nut by means 
of a pin, thus tightening the nut and tie ng the flat n between 
the copper disc against the solid collar, ‘ing the 

and eens Ee meen, from shaft to shaft. Fig. 2 shows sucha 


the ring moved along the clutch in line of shaft by means 


driving shaft with its cam and aj ces is fitted upon a 
separate headstock which also es the chisel slide, the vertical 
position of the whole being adjusted to the surface of the file to be 
cut by a templet moved vertically by the file as it travels alon 
under the cutting chisel. The invention lies in the sliding h 
piece containing the cutting chisel and its actuating mechanism 
adjusted vertically by a templet, under and in contact with 
which the fileslides. At the upper of the main framin; 


part > are 
formed slides or — faces P, to = is ape i — me f 
ig bearings to carry the m t 8, 


movable headstock ha 


(19825) 





with a tripping cam T, operating a lever jointed to a vertical 
slide V, moving independently in bearings in the main framing, 
the slide being supported upon a lever W, the fulcrum being in Q 
projecting from and moving with the headstock, preliminary 
adjustment being effected by means of a screw a wheel X, 
attached to bed B. To the front part of the headstock is fitted 
@ swivelling frame which contains the reciprocating spindle Z, 
which carries the cutting chisel at its lower end; the fall of spindle 
is accelerated by the aid of a rubber spring ulated by a d- 
wheel 3. In the toe-piece 5 rigidly fixed under the headstock 
the pulley rests upon a templet 6 of — shape to correspond 
to the contour of the file to be cut and borne upon one or more 
rollers 7 fitted in the bed and connected to the file carrier O, or 
to the ap oy D so as to move endways in unison with the 
movement of the file blank. (Accepted October 26, 1898.) 


MILLING AND SEPARATING MACHINERY. 


25,236. S. Dymond, Bristol. Balanced Revolving 
Pan for Millstones. [1 Fig.] October 30, 1897.—This in- 
vention is intended to produce a more even wearing of millstones 
by reason of the adjustment of the stonepan by four balanced 
weights at the quarterings, thus minimising the need of stone 
dressing and preventing back chipping. The improved arrapge- 
ment consists in an improved balanced revolving pan for the recep- 
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tion of the millstones, The millstone & is fastened into the cast-iron 
ae @ by means of screws b by which the millstone is adjusted 

orizontally ; it is adjustable vertically y screws c. The balanc- 
ing of the millstone k and the pan @ is effected by placing boxes 
d on the quarters; the weight ¢ is in each box and ad- 
cee fe 7 > of screws until the ne and pan are perfectly 
lan (Accepted October 26, 1898.) 


RAILWAYS AND TRAMWAYS. 


18,039. R. A. White, Adelaide, Australia, Rail 

; 8. (23 Figs.] August 22, 1898.—This fastening for 
the rails of railways and tramways is rendered inflexible and self- 
Gahtaning by the tension of a compressed spring operating mov- 
able wedges waceiing sane stationary inclined planes, main- 
taining the fishplates in close contact with the rails. The wedges 
with their wedge pistes having relatively inclined planes are 
arranged beeen with an outward travel. The wi are 
operated by a vertical wedge-shaped block device having a central 
recess in which a helical spring is contained. The spring is com- 
pressed under the action of a screw nut, and is ented from 
rotating as the pressure spree. In order to prevent the 

th 


is 
wedges from sli and the from becoming loose 
through the Ran: ne a spring, qs and cotters are provided 
e 








fenerators, [2 Figs.] November 18, 1897.—The object. of 
vention is to provide an improved producer for fuel gas, 


clutch hy pone transmitting rotary motion by means of a pulley, 
ed 


of a tooth uadrant gearing 
cepted October 26, 1898.) 


into teeth on the ring &. (Ac- | whi 


ich maintain the wedges at point which they have 
ed under the pressure of the spring. The accompanying 
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drawings sufficiently explain themselves. Various adaptations 
and modifications, together with chair and fishplate combina- 
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tions, are described in the specification. (Accepted October 26, 
1898, 


29,673. W.G. Giles, Harlesden. Securing Buffer 
Spindles. [5 Figs.) December 15, 1897.—The object of this 
invention is to facilitate the putting together and taking apart of 
spring railway buffers, and to enable repairs or replacements to 
be made without skilled labour or the use of special tools. To 
keep the buffer spindle in position in its cylinder a cotter-hole C is 
formed through that portion of the buffer spindle directly behind 
the inside of the front part of the cylinder. Into this cotter hole 
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there are introduced two cotters D, having aes formed on 
them for engaging and abutting against the inside front of the 
— and preventing the spindle from leaving it. To receive 
e cotters D in place a buffer plunger washer E is used, but re- 
cesses are shaped in the face suitable for ae and engagin; 
the projections on the cotters D. The washer E, when 
over the buffer spindle and fixed in place in front of the buffer 
spring G, is then held in position by the pressure of the buffer 
spring. (Accepted October 26, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


29,773. A.B. Brown, Edinburgh. Steering E e 
Valves. [4 Figs.) December 16, 1897.—The object of this in- 
vention is to prevent or considerably diminish the leakage of 
steam through the controlling valve of steering engines, and for 
this purpose there is fitted in a passage or casing through which 
the steam enters the controlling valve casing, a double-beat 
valve which has formed on it oppositely inclined surfaces which 
are acted on by counterpart inclines fitted in connection with 
the controlling valve, so that on the movement of the controlling 
valve it acts through the inclined surfaces to open the double- 
beat valve and admits steam. The double-beat valve A is fitted 
ina e or casing through which the steam enters the con- 
trolling-valve casing. The lower disc D of the valve A is made a 
little larger than the other, so that the steam pressure tends to 
keep the valve closed. The stem or spindle of the double-beat 





yalve A has formed on it a block made with two o| itely 

jnclined surfaces, and a part or block moving with the valve ¢ 
istons fixed on the spindle K is made with eg or coat inclines. | of the hub, shoulders or ledges e. thus formed at the junction 

The parts are arranged with the spindle of the double-beat valve | of the two portions of each recess. In the bottom of recess 

A at right angles to the spindle K of the controlling valve. When | i a wedge of wrought iron formed with a “ta 


the latter is in its middle position the double-beat valve is closed, 
as shown, shutting off the steam, and its block is midway between 


is 

than that of the ——— of the recess, so that when 

is inserted and fo: downwards the end is Fy Pe and 
spoke 


trolling valve also at the same time 
passages M in communication with the exhaust N. 
October 28, 1888.) 


2374, S. Z.de Ferranti, Oldham. Improvements in 

team Engines, [17 Figs.) January 29, 1898.—The object of 
this invention is to secure the advantages of the quick opening 
and closing Corliss valves with small clearance, but to avoid the 
disadvantages of the fast-running engaging and disengaging gear 
appertaining thereto, the use of such — the above 
type of engine being usefully employed for fast running. Instead 
of the valve mechanism being run at the same speed as the engine, 
itis run at exactly half the speed. This is accomplished by 
arranging the shaft which drives the valve gear to run at half 
the the engine is worked at. is arrangement, however, 
with ordinary Corliss gear would only open each of the steam 


uts one or other of the 
(Accepted 











valves at every other stroke, but according to this invention ad- 
vantage is taken of the dwell upon the gear of the valve mecha- 
nism at each end of the stroke to make it engage twice instead 
of once to each of the strokes of the shaft which drives the valve 
gear, this giving steam at each end of the cylinder for each re- 
volution of the engine. The valve for this purpose is arranged to 
open when worked in either direction. The upper portion of the 
figure shows the valve gear and tripping arrangement and the 
lower the cam gear which opens and closes the exhaust valves. A 
dashpot (not shown) arrests the motion of the steam valve in the 
central position. (Accepted November 16, 1898.) 


20,284. Gallo Limited, and A. Etchelles, 
Manchester. An rovement in Gear for Corliss 
and such like Valves, [2 Figs.] September 24, 1898.—The 


= operates as follows: When the disc is moving in the 
irection of the arrow, the edge of D! being engaged with the 
edge of D, the lever is moved with it, turning the spindle so as 
to open the valve, and straining the spring or other appliance 
connected toG, When the lower of the pawl comes to bear 
on the protuberance J it is raised, thereby disengaging D! from D 
and thereupon the lever is pulled rapidly back by the spring or 





other appliance, suddenly closing the valve. When the upper rod 
is connected to a governor the connection is so arranged that 
should the governor mechanism be deranged the rod is automati- 
cally moved by a weight or spring in the direction of the arrow, 
thereby bringing the protuberance K to such a position that it 
raises the lower part of the pawl, thus holding the bit D1 out of 
engagement with D so that the valve is not opened at all. The 
sleeve H can be moved to various itions according to the cut- 
off that may be desired. (Accepted November 16, 1898.) 


VEHICLES. 
25,126. W. H. Wood West Norwood, Surrey. 
Improvements in Wheel Hubs. [3 Figs. ] October 29, 
1897.—The. object of ‘this invention is to provide a satisfactory 
wheel hub, single spokes in which may be readily removed or re- 
placed. The main portion of the hub in which the axle or journal 
takes its bea’ and in which the spoke ends are fitted, is of one 
piece of metal having a pay pee or ring with recesses or 
sockets for receiving the ends of the spokes. The outer larger por- 
tion of the recesses taper inwardly towards the centre of the hub and 
the inner smaller portion tapers outwardly away from the centre 
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MISCELLANEOUS. 


28,823. J. Price, Birmingham, and J. Johnson 
Bilston. Improvements in Covers for Gullies, &, 
[3 Figs.) December 6, 1897.—This invention is for the purpose of 
preventing unauthorised persons lifting such covers, to assist 
Seaneaed persons in doing so,.and to provide means for secure] 
locking the cover in position when raised. The illustrations show 
the cover in its lowered and in the raised and locked positions 
To raise the cover a hooked rod is passed through one of its per- 




















forations and engaged with the end of the lever arm and then 
drawn up, disengaging the catch on the shorter arm of the lever, 
and causing the nose to bear upon the upper side of the projec- 
tion upon the cover frame lately engaged by the catch, and so 
vigorously a up the cover for a sufficient distance to allow 
of its being readily lifted, When raised and set back it is locked 
in this position by the hinged angle-piece upon the lever’s end. 
(Accepted November 16, 1898.) 


19,404. J. Zehra, Konstanz, Germany. Freezing 
] es. [2 Figs.]; September 12, 1898.—This apparatus 
is intended for quickly freezing mixtures. It is for use with 
compressed vapour or gas, expansion taking place during the 
ascent of the bubbles in brine solution surrounding the mixture 
container. 1 is an outer casing in which a stationary vessel 2 
is inserted, receiving upon 3 the pivot of a movable vessel 4. 
The intermediate space 5 between the two vessels with which the 














gas introduction tube 6 and the gas outlet tube 7 communicate, 
is closed on the top by a sieve 8 in order to avoid the spurting out 
of the liquid contained in vessel 2. The vessel 4 surrounded near 
its top end by a suitable collar, receives the substances to be 
frozen, and it is rotatable from the hand pulley by means of the 
cord guided round rollers. The vessel 2 is filled with brine. 
There isone claim for the apparatus as a whole. (Accepted 
October 26, 1898.) 


13,537. R. G. Howson, Hanley. Automatic Flush- 
ing Cisterns, [2 Figs.) June 17, 1898.—This invention relates 
to improvements in automatic flushing cisterns or tanks for 
urinals, &c., whereby the use of mechanism likely to get out of 
repair is avoided. The tank is of galvanised iron ; 6 is the longer 
leg of the syphon ; it passes through a hole in the bottom of the 
cistern to which it is secured by a back nut ; d is the shorter leg of 
the syphon of which e is the seal. f (Fig. 1) is the bell or dome 
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which covers the syphon, helping to build the shorter leg of th 

is bell poy dome fis only represented in the modifica 
Fig. 2 by the outer wall of the shorter leg of the 
syphon. g is a small hole formed in the a part of the er f , 
a turned seating is fitted around the hole. A is a cd 
india-rubber or other material which forms the valve and en 
upon the seating. The ball is covered with a perforated hood. 
(Aecepted October 26, 1898, 
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the counterpart inclines of the controlling-valve block. When | tightly jambed against the sides of the lower portion of the 
the controlling valve is moved in either direction one or other of | socket. When all the spokes have been fitted in ‘the sockete,a = -with illustrations of inventions patented in ind 
the counte: t inclines acts on the block of the double-beat | retaining ring is bolted on to the flange or ring in which? the | United States of America from 1847 to the present time, 9 
valve A, and opens that valve to admit steam to the controlling | sockets are formed, this ring serving as an means of | reporte of of patent law cases in the United States, or ae 
valve, which in its turn admits steam to oné or other of two pas- | securing the es and preventing their lateral displacemént. ; ie ING, 35 and 36, Bedford- 
sages M leading to the distribution valves (not shown). The con- | (Accepted Oct 26, 1898, . reet, Stra whorl berewgat ae olives; cf & 
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THE PURIFICATION OF DRINKING 
WATER. 
By Henry E. P. Corrrett, Assoc. M.1.C.E. 
(Concluded from page 674.) 

Tue question of cost, possibly the most important, 
must now be considered. What is thecost of thesteri- 
lising by the ozone process, of a cubic metre, or of 
a million gallons of water ? This question is hard to 
answer in a general way. Leaving on one side the 
first or capital cost of the installation, the cost of 
sterilisation will chiefly depend upon two things: 
the percentage of organic matter contained in the 
water, and the cost price of the fuel. 

With Seine water marking 0.004 on the perman- 
ganate scale, 5 cubic metres of sterilised water per 
600 watts per hour can be obtained. At the Paris 
Hygienic Exhibition as much as 8 to 10 cubic metres 
were sterilised under the same conditions for the 
same expenditure of energy. But with a process 
which has to be regulated in a somewhat empirical 
fashion, and whose success depends upon the 
ozonation being sufficient, working too close to the 
maximum would be perilous and likely to lead to 
imperfect sterilisation. It is, therefore, safer to 
count on 50 per cent. of the maximum yield. If 
20 working hours alone are allowed for the 
expenditure of horse-power for a city like Paris, 
consuming daily 300,000 cubic metres of water, 
the former amounts to 3000, which seems moderate 
enough as far as power is concerned, but the 
cost works out as follows: If the production of 
the electricity required is effected by a steam in- 
stallation, the 3000 horse-power generating station, 
together with the ozone installation, will cost at 
least 100,0007. The cost of working with coal 
taken at 16s. (20 francs) the ton, will be at the 
rate of 6.91. per horse-power, and of the ozone 
installation about 2.37. per horse-power, or a total 
of 9.21. per horse-power per year, including interest 
on capital, depreciation, &c., equal to some 35,0001. 
per annum. The supply being 300,000 cubic metres 
per day, or 66 million gallons, the cost will be 
about 0.073d. per cubic metre, or about 28s. per 
million gallons. The cost of the process is, there- 
fore, very high when measured by the modest 
standard of our own water companies, and would 
be considered practically prohibitive in this country. 
On the Continent it has been, however, suggested 
that natural water power should be employed, and 
that if water sterilisation was carried out only 
during the daytime, the generating station might 
be used for lighting purposes at night, and the cost 
in this way doubly reduced. 

Were this the only feasible process of sterilisa- 
tion, its chance of adoption in this country 
would be but small, but this is not the case. 
Another method of purification, however, has sprung 
up quite recently as a serious competitor to the 
ozonised air process, and which has been described 
at length in a preceding article ; as already explained, 
it is the joint invention of Professor Henry Bergé, 
of the University of Brussels, superintendent of the 
chemical and bacteriological laboratory of the City 
of Brussels, and of his son Dr. Albert Bergé, 
superintendent of the chemical industrial works at 
the University of Brussels. These gentlemen have 
studied for many years the various processes for the 
purification and sterilisation of water, and they have 
devised the so-called ‘‘Polozone” process. Polo- 
zone is the name given to gaseous products formed 
of one volume of chlorine and two volumes of 
oxygen, (Cl O,) and may be employed for sterilisa- 
tion either in the gaseous form or as a solution 
of a definite strength which is prepared as required. 
The preparation of this gas is simplicity itself, and 
is effected through the decomposition of chloride 
of potash by sulphuric acid of a density of 1.711 at 
. temperature of 15 deg. Cent. (41 deg. 

ahr. ), 

The following equation expresses the reaction in 
question : 

3 C103 K + 2804H, = C10,K + 2804H K + 
2Cl10, + H,0, i.e., 

(Chlorate of potash + sulphuric acid yield perchlorate 
of potash + polozone + water). The reaction is, 
however, complex, as the chloric anhydride (Cl,0,) is 
decomposed into polozone (2C10,) and oxygen CO. 

This gaseous product is soluble in water and de- 
Composable by the action of light, of heat, and by 
contact with organic matter. It is a most energetic 
oxidiser, more energetic than ozone ; when in con- 
tact with organic matter it acts on them as an oxi- 
diser and burns up their compounds. Curiously 
enough this gas, which is so active in destroying 


microbe life, does not affect men or animals. Fish 
are able to live without any inconvenience in water 
charged with an excess of polozone. The germina- 
tion and growth of plants is carried on without dif- 
ficulty in water containing even a large excess 
of polozone, while the germs of microscopic 
vegetable growths are destroyed just the same as 
bacteria and their germs. ‘This has been conclu- 
sively proved by experiments on various impure 
waters from a variety of sources. 

The question of cost is also very satisfactory, 
for while water charged with organic matter is easily 
susceptible to oxidation, or contaminated by sewage, 
the absolute destruction of all microbe germs might 
require as much as 5 grammes per cubic metre, and 
their purification would cost one-quarter of a cen- 
time. The worst river water used for drinking pur- 
poses would not require more than 2 grammes, and 
cost one-tenth of a centime per cubic metre (3s. 8d. 
per 1,000,000 gallons). This amount is far more 
than is required for relatively pure waters to effect 
absolute sterilisation. Thus for treating Thames 
and Lea water of the ordinary degree of impurity 
at the intakes of the London water companies, 
less than 1 gramme would be amply sufiicient ; 
while, after passing through the sand filters 
with the consequent reduction of impurity to 
the Koch standard (less than 100 germs to 
the cubic centimetre), the amount required to 
effect absolute sterilisation would probably not 
cost more than 5d. per million gallons. It natu- 
rally would seem that the water thus treated would 
possess an excess of chlorine. If 2 grammes are 
used per cubic metre, the theoretical quantity of 
chlorine liberated in the process of sterilisation 
would be 0.0004 gramme. The water supplied to 
the City of Brussels, which is freer than the average 
from chlorine, contains 0.011 gramme of chlorine, or 
twenty-seven times more. The application of polo- 
zone in the form of asolution permits water to be 
sterilised both in large reservoirs, in distribution 
mains, or simply in the bottle or glass of water on 
the table ; in the latter case it can readily insure good 
water when travelling. The great advantage of polo- 
zone is that it can be applied under all circumstances, 
inthe purification of water, in public supplies of great 
cities, in the private supply of works or institu~- 
tions, in the purification of water while travelling, 
and finally to the sterilisation of sewage water 
after decanting and filtering. 

Water treated by polozone has an agreeable 
taste, always contains enormously less organic 
matter, and none of the poisonous products of 
putrid fermentation, while its chemical compo- 
sition, if affected at all, is only affected to an 
infinitesimal degree, and in a favourable way. 

Within the list few months, that is, in July, 
1898, the Bergé process has been exhaustively 
tested by a Technical Commission appointed to 
report on its applicability to the Ostend water 
supply. The water supply is drawn from the 
Bruges Canal, passed through a series of open 
settling tanks, and finally pumped into a high- 
level distribution tank, from which it is delivered 
to consumers. This water experimented with was 
identical with that supplied to consumers. The 
Commission consisted of Messrs. E. André, in- 
spector-general of the sanitary services attached 
to the Ministry of Public Works, Brussels, and 
A. Verraert, engineer of the City of Ostend. The 
experimental plant used consisted of : (1) a Howat- 
ton patent purifier, which precipitates the salts of 
lime, together with a large proportion of the 
organic matters in suspension. The soluble 
bicarbonate of lime was transformed into in- 
soluble carbonate of lime by the addition of 
a determined quantity of lime water, the con- 
centration of the precipitate as well as of the 
organic matter being effected by the addition of 
a fixed proportion of oxide of iron and alumina, 
which permits a rapid and satisfactory settlement 
to be effected; (2) the water coming from the 
purifier was filtered through sand beds; and (3) 
this preliminary filtration was completed by pass- 
ing it through a polerite filter. This plant gave an 
output of 1 cubic metre (218 gallons) per hour 
under normal conditions. The sterilisation was 
effected as follows: A small air pump drove air 
at atmospheric pressure into a recipient; this 
pressure is not essential, as the air is used only 
to cleanse the apparatus producing the polozone 
and to carry over the gas into the recipients 
which contain the water to be turned into con- 
centrated solution. The solution then flowed 








into a graduated leaden reservoir connected with 





a pipe proceeding from the distributing main 
containing the water to be treated. The water, 
after receiving the solution, passed through a spiral 
set of pipes for some 15 seconds, so that the solu- 
tion should be completely mixed with the water, 
and then issued into an open channel. 

The proportion of the polozone was regulated so 
that the water should contain a slight excess, which 
insures the burning of as high a proportion of 
organic matter as possible; to ascertain this a 
starchy solution of iodide of potash was used. 
When the purified water produced a purely blue 
colour, then the desired result was attained. For 
the Ostend water the quantity of solution required 
was equivalent to the product of 2 grammes of 
chlorate of potash to the cubic metre. 

For the two first experiments (May 28 to June 1), 
the water treated with polozone was previously 
purified and filtered by the complete Howatson 
processes, polerite filtration inclusive. The bac- 
terial analysis was carried out by Professor Van 
Ermengem, of the University of Ghent, and Mr. 
de Molinari, Director of the Laboratory of Liége. 
Three samples of water were submitted to analysis 
in each case: First, crude water drawn into a glass 
from the ordinary supply; second, water taken 
after polerite filtration ; third, ditto after sterilisa- 
tion. The following Table gives the results ob- 
tained. The chemical analysis was carried out by 
Professor Peterman, Director of the Agronomic 
station of Gembloux. 


TaBLE I.—Professor Van Ermengem’s Analyses. 




















Date. Description. Average of | No. of Colonies, 
1898. | _ 
May 29 |First, crude water, |Three samples} 10,208 per c.c. 
top half of flagon 
Ditto, bottom half of Ditto 4,050 ,, 
flagon 
Third, sterilised Ditto 0 28 
water, top half of 
flagon 
First sample of 0 
C.c. 
Ditto, bottom halt er jan 
of flagon Nr . : 
: One liquefying 
‘wer o— colony, probably 
$ B. Subtilis* 
June 2 |First, crude water, |Three samples} 23,001 per c.c. 
top half of flagon 
Ditto, bottom half of Ditto 3,372 Pr 
flagon 
Firstsample of 1 (one lique- 
loc. fying colony)* 
Third, sterilised top pl 0 
half of flagon of 1c.c. 
Third sample 0 
of 1 c.c. 
» 5 |First, crude water, |Three samples} 5400 per c.c. 
top half of flagon 
Ditto, bottom half of Ditto 800 ,, 
flagon 
First sample 0 
of 1 c.c. 
Third, steril'sed 
water, top half of |Second sample| 0 
flagon of 2 c.c. 
Third sample 1(one colony)* 
of 4 c.c. 
» 9 |First, crude water, |Liquefied after 
top half of flagon 24 hours 
Ditto, bottom half of Ditto 
flagon 
First sample 0 
! of 1 c.c. 
Third, sterilised 
water, top half of | |\Second pl 2colonies ( 
water of 2 c.c. face)* 
Third sample 0 
’ of 3 c.c. 
» 15 |First, crude water, |Three samples|18,922 per c.c. 
top half of flagon 
Ditto, bottom half of Ditto 28,2382 iy, 
flagon 
Gelatine plate le 
loc. 
Third, sand filtered Ditosee. | 0” 
an i ay - »” 
half of seni top Test tubes Misty surface skin 
Ditto 1 o.c. is 
Ditto 1 c.c. ee 
Gelatine plate 0 
| _, lee. 
Ditto, bottom half of } | Ditto 2 c.c. j Esti ” 
flagon Tubesic.c. |Misty surface skin 
Ditto 1 c.c. Pe 
Ditto 1 ¢.c. ral 











* Was a germ probably derived from the air. 
“To assure myself,” says Professor Ermengem, 
‘of the real sterilisation of the water treated by polo- 
zone, I caried out a series of cultures in broth, and 
the tubes with 1 c.c. of culture were kept in the 
incubator at 37 deg. Cent. for three days. During 
the first 24 hours they became troubled and deve- 
loped at their surfaces, a darkish skin. The water 
treated by the process in question appears to be 
absolutely sterilised when cultivated on gelatine. 





It, however, still contains a certain number of 


germs, which do not colonise on gelatine at the 
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TABLE II.—Mr. pe Mowrari’s ANALYSES. cases of special netepene contamination, such as 
STE Sik ee ee see occurs when epidemics prevail. At such times 
| | seamtse ofl nothing short of absolute sterilisation is of any 
Date Description. Average. Colonies. | REMARKS, avail. : For even if the number of colonies pre- 
i (ae sent in the water be well within the Koch 
— tee | ee | ‘quifaci standard, i.e., less than 100 per cubi 
First, crude water Wholly unfit for drinking 6000 Among the non-pathogenic germs were B. liquifaciens and jigs | Pp cubic centi- 
June 11 ( B Bpeitins fluorescens ; among the pathogenic, B.|metre, and the chances of one of these being 
7 } ‘oli communis. ; ; - 
| Third, sterilised water | Fit to drink 0 _|No colonies, hence no germs. . pathogenic gum & only 1 in 1,000,000, or 
First, crude water Wholly unfit for drinking 200 + |Non-pathogenic B. liquifac‘ens fluorescens, pathogenic, B. that it is improbable that the water contains 
Pas { Third, sterilised water | Fit to drink o tenaecn aren more than one colony of pathogerms to the 
ird, sterilis water | 1 rin PS col 1€8. g' 5 s 4 ° ° 
J First, crude water | Wholly unfit to drink 3 oe ins some colonies of B. Coli communis. cubic metre, the risk 18 still so great of that 
— 16 { Third, sterilised water | Fit to drink i 0 No colonies, no germs. particular colony finding its way into the ali. 
First, crude water Wholly unfit to drin 309 me as June 11. * 
vane ee { Third, sterilised water Fit to drink 0 |No colonies, no germs. ame ad ty * gore Lape = to impera- 
June 27 {| First, crude water Wholly unfit to drink 600 |Contains colonies of B. Coli communis. tively call for the application of suitable means 
une </ || Third, sterilised water After sand filtration, fit 0 __|No colonies, no germs. for its destruction. Hence nothing short of 
oo | sterilisation, or the destruction of all microbe life, 
= TABLE Ill —Paoransoe Pa eR BTR —| both harmful and harmless, can be considered to 
JE ILL.—Prorgsson PETERMAN’S ANALYSIS. be ideally sufficient in the treatment of drinking 
“ : es a a 5 ay Pe si m oe water. How far this can be carried into practice 
; : ; | F E ‘ is only a question of expense. As long as the cost 
eas ’ Sterilised Filtered | ; | Filtered Filtered of sterilisation was prohibitive, and the application 
Crude Water. “Water,  *hrough Pole- Crude Water. through Sand |, ,ough Sand. | of the process by which it was effected, entailed 
r.te. land Sterilised. a P % 
Dea area pet _______. | drawbacks which counterbalanced or negatived its 
Odour* rh iene None | None | Hane: to state None None merits, so long the idea had to remain in abeyance. 
Taste* .. Stale or none . | 4 ‘one H id ) 
ele Misty Perfect Perfect | _ Misty | Perfect Perfect But this can clearly no longer be the case. The 
ert Slightly Neuter | Neuter Neuter to, | Neuter Neuter cost of the installation and working of the ozonised 
alkaline | slightly acid | ; . =t3 : : P 
Hydrosulphuric acid* .. ; None None None | None None None alr process was still sufliciently high to render it 
Phosphoric acid" 5d vil Slight traces in the residuum of evaporation. t unlikely for water companies to adopt, save under 
. litret [ — — = — — mr the compulsion of public opinion voiced in a suit- 
Organic ter, grammes per litref.. 0 | oO 7 s 
vee " 1, 0.0472 =| ~— 0.0280 0.0320 0.0444 0.0272 o.oi92 | able Act of Parliament, and it takes many an 
{ 0.6540 0.5908 0.5900 0.6100 0.6080 0.6056 epidemic to educate public opinion to the requisite 
Mineral matter, grammes per litret. . 4 to to to to to | to = beings 4 : 
° : l|  oe76s =| S612 0.6380 0.7160 0.6918 | 0.7008 pitch, for the agitation to compass the suitable and 
(| 0.6980 | 0.6176 0.6184 0.6360 0.6232 «=| «~—(0.6228 indispensable reform. Rye polozone process, how- 
Total residuet to to to to to | to ever, presents no such objection, th is in- 
‘ U o7as0 =| (6692 0.6700 0.7604 0.7220 | 072000 | ee? P gee: : ae ? ii - = 
{| 0.00000 | — 0.00982 0.00016 0.00008 0.00023 nitesimal, the plant required is very alight, and is 
Containing nitrate of ammot iat ts 4 oe to é to : ae ee to me i 0.00032 |not of the character to require the modification of 
. 0002. 006 ¥ . O . 2 sat} H . 
0.00008 0.00012 0.00005 0.00009 0.00013 © | 0.00007 _-—«| ©X#Sting plant to any appreciable extent. Nay, its 
Nitratest .. to to __ to to to | to adoption, by enabling the companies to double and 
0.00009 | 0 cones pponeed a —— a treble their present rate of filtration through the 
be esse | ._ a o~ Bx walks Ge > existing filter beds without risk of bacterial excess, 
- | 0 00040 0.00032 0.00072 0.00040 6.00080 would effect an enormous prospective saving in the 
/  0.C0081 | —-0,00076 0 00054 0.00004 .00075 | 0.0006 . : : oe ae 
Total nitrous products in grains per litre ~ to to to to to | to capital required to be sunk in providing additional 
\} 0.00104 0 00986 0.00061 0.00081 0.00087 | 0.00079 +—*| filter beds to meet the ever-increasing demand for 
a (| 0.2460 re S52 0.2086 0.2024 aon water supply. Public opinion has only to insist on 
Chlorinet ‘| gems } node a 0.9872 0.2272 | 0.2292 the Local Government Board’s water examiner, 
(| 00744 0.1111 0.0972 0.0780 0.0078 | 0.0990 not allowing any water to be supplied for drink- 
Sulphuric acidt re to to to | to ; - 4 . 
eee \| 0.0782 0.1150 0.1118 0.0720 0.1139 | ise |i purposes which is not exceedingly pure, 
/ 0.0848 0.0628 0.0584 0.0640 0.0740 «=| ~— (0.0778 ase worn contains more than 10 colonies to 
Limet ‘ to to to to to | to the cubic centim Ss 
ai \| 0.0860 9.0728 0.0700 0.072 0.0764 =| — 0.0792 ‘Il res dl — — ag X —— P rage 
Number of colonies per ¢.c. .. ..| 5000 to 300 None i 300 to some None will undoubtedly be generally adopted, as so tar 
i B. liquifaciens i B. Liquifaciens| it is the only one which is at once efficient, 
Nonpathogenic organisms and B, liqui- | an . liqua-| ° . . rs 
onpathog g tp ee ad se cl % inexpensive, and easy of application to any volume 
Pathogenic exgenions { B. Coli As None B. Coli com- s | of water, however great. If nothing but exceed- 
P ee L| communis | munis ingly pure water issues from the companies’ works 
Jonclusi .. Not drinkable | Drinkal N i Drinkable | : : a 
Gonatosion | ee and their ‘mains and supply branches are kept in 


* Quantitative analysis. Gives the comparative results of two 
+ Quantitative analysis. Results of sterilisation practically the 
less mineral matter than filtration through polerite. 


temperature of 18 to 20 deg. Cent. These germs, 
which are very resisting, pertain to the group of 
the subtilis and ramosus bacilli, &c., and are 
wholly innocuous.” 

The Technical Commission wind up their report 
by pointing out that the series of methodical ex- 
periments carried out by them should be suffi- 
cient for experts in the treatment of drinking 
water to form an opinion on the value of the pro- 
cess ; that the other results of the minute analyses 
show that the process is perfectly efficaceous, and 
that the aetion of polyzone is most remarkably 
energetic; that notwithstanding the short duration 
(15 seconds about) of that action, the percentage of 
organic matter is reduced to about one-half, and 
this mineralisation of the organic matter finds its 
most striking expression in the proportional 
diminution of the nitrogen and sulphur in organic 
combination with the increase in the percentage of 
nitric and sulphuric and acids; and finally all micro- 
germs have disappeared. They also point out that 
these excellent results are obtained by a minimum 
amount of the sterilising agent, and that the 
chemical analysis shows no increase in the per- 
centage of chlorine as compared with that in the 
crude water. 

A comparison of the foregoing analyses shows 
that filtration through polerite may be dispensed 
with, without detriment. 

The general results show that the process is 
practical, simple, and economic, and may be 
applied to any quantity of water, the supply of 
purifying solution being easily regulated accord- 
ing to the quantity treated. It is, however, 
essential to insure the microbe-killing action 
being complete, to reduce the percentage of 




















separate analyses each. 
same filtration ; through sand removes more organic matter, but 


organic matter in the water sufficiently, so that 
the use of settling tanks and special apparatus 
for precipitation and filtration is justified, and the 
extent to which they are used must be in pro- 
portion to the amount of contamination in the 
water. 

When the water supply possesses a suitable 
chemical composition, and to a certain extent 
the organoleptic characteristics of a drinking 
water, and that it is only and chiefly open to 
suspicion on account of the germs it may contain, 
this water may be directly submitted to the treat- 
ment of polozone with the best possible results. 

The above interesting and conclusive experiments 
were materially assisted by Mr. Andrew Howatson, 
the patentee of many of the auxiliary appliances 
employed by the Ostend Technical Commission, 
who devoted much time and thought to the in- 
stallation by which the Bergé process was tested 
on a working scale. 

The exhaustive investigation carried out under 
working conditions into the relative merits of the 
various systems of water purification by the Muni- 
cipality of Paris, conclusively proved that no 
system of filtration was efficient from a bacterio- 
logical point of view, and that all were subject 
to the drawback of rapid diminution in efficiency 
while working. The process of auto-purification 
which accompanied water filtration through sand- 
filter beds, as used in England, was proved to be 
the most efficient within certain limits, its efficiency 
depending upon the presence of a film of aquatic 
vegetation colonised by water bacteria, on the sur- 
face of the sand of certain thickness and age. By 
this means microbe life in the water could gene- 


the state of efficiency that most English companies 
keep them, the consumer may be reasonably certain 
that the risk of contamination is reduced to a 
minimum, i.e., that it is limited to that of spores 
present in dust, and that it is perfectly feasible 
by individual supervision to prevent the number 
of these from exceeding the most restricted limits. 








Go.p.—The value of the gold imported into the United 
Kingdom in November was 3,199,070/., as compared with 
2,146,947/. in November, 1897, and 1,501,414/. in Novem- 
ber, 1896. Nearly half the gold imported into the United 
Kingdom in November came from British South Africa, 
the value of the gold received from that quarter during 
the month having been 1,567,6902. The aggregate value 
of our gold imports in the first eleven months of this 
year was 41,469,773/., as compared with 28,219,512/. in the 
corresponding period of 1897, and 22,987,424/. in the cor- 
responding period of 1896. In these totals South African 
gold figu for 15,535,309/., 12,115,366/., and 7,322,200. 
respectively; Australasian gold for 7,102,175/., 9,956, 434/., 
<= ip 4,405,5142. respectively; and Indian gold for 
1,511,820/., 1,345,7187., and 1,119,913/. respectively. 
South Africa, British India, and Australasia are the 
three principal sources from which new gold is bein 
obtained ; the increased or decreased movements of gol 
from other countries are merely attributable to the special 
influences of the moment. he exports of gold from 
the United Kingdom in November were 1,431,453/., as 
compared with 2,351,368/., in November, 1897, and 
2,545,993. in November, 1896. The largest deliveries 
of last month were made to Germany. The aggregate 
exports of gold from the United Kingdom in the first 
eleven months of this year were 32,131,541/., as com- 
pared with 28,318,491. in the corresponding period of 
1897, and 28,448,733/. in the corresponding period of 
1896, Of these totals the United States took 10,735,362/., 
1,106,9387., and .10,528,382/. respectively; Germany, 
8,967,347/., 10,242,4197., and 5,147,269/. respectively ; 
Japan, 3,776,700/., 5,273,620/., and 710, 4000. respectively ; 
and British India, 2,614,547/., 2,273,555/., and 1,717,519/. 
respectively. It will be observed that the import of gold 
into the United Kingdom in the first eleven months of 





rally be kept within reasonable limits, save in the 





this year exceeded the exports by 9,338, 2322 
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THE LAUSANNE: ELECTRIC etalon uised cake 7 SeaLevel — The a gadicnts is. as follows : 
. Branch, e 1C1 4 i # r cent. On the level, 
TRAMWAYS. Chailly,. .. nae E62 18444. OL 43 4, _ between 0 and 8 per cent. grade. 
By C. Du Ricue Pretier, M.A., Pu.D., peers = ” ” gases » » 
A.M.I.C.E., M.1.E.E, Double sections & passing places 25 = 1.5 ik, aS |e ieee 
Introductory.—The town of Lausanne, situated ase __2 » above 11 per cent. grade. 
on the steep slopes rising from the Lake of | extensions: ‘ : 10 ~~, 
Geneva, and deeply intersected by ravines, appears} 1. To Prilly In course of f 490 1647 1.85 1.15 Sharp curves of 20 metres (66 ft.) radius coincide 
at first sight most unsuitable for tramways of any| 3°” Hopital f Construction | £7) jer o.69 ap | at many points with steep grades of 6, 7, and 8 per 
kind ; but the very difficulties of local communi-| 4. ,, Ouchy 380 1147 200 1.25 | cent; the sharpest curve has a radius of only 14 
cation by ordinary means suggested a system of| 5 » a om _ - - 1.00 | metres (28 ft.) radius. The only level section of 
urban and suburban electric tramways, which is| 7. ” Le Mont 700 ©9998 «=2.55-—«ago «| the «whole system is on the Grand Pont, 240 
not only one of the most complete, but on account — -—— |metres (264 yards) in length. Grades of 6 per 
of its exceptionally steep grades and other special 25.6 160 | cent. occur on almost every one of the lines; the 
features, one of the most interesting of its kind. From the above, as well as from the general | mean gradient of the whole system is 3.5 per cent., 
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The System.—As is shown in the general plan 
(Fig. 1), the Lausanne tramway system is composed 
of an inner circle in the upper or central part 
of the town, and a number of branches radiating 
from the same. The central point of the whole 
system is St. Frangois, conspicuously situated on 
a terrace 500 metres (1640 ft.) above sea level, 
and 120 metres (400 ft.) above the Lake of Geneva. 

€ system comprises the following lines : 





Height above 
Ben Lavel. app 
Metres. Feet. Kilo- . 
1. Inner circle, St. Francois to metres, Miles. 
St. Francois .. * -- 600 1640 2.4 1.50 
2. Branch, St. Francois to Lau- 
. sanne Railway Station 450 1476 1.0 0.62 
. Branch, Georgette to Lutry.. 380 1147 34 2.13 
4. Branch, Belair to Echallens 
Railway Station re . “On 1640 1.4 0.92 
. Branch, Riponne to Pontaise 580 192 14 0.92 


3. 


longitudinal section (Fig. 2), it is seen that the 
altitudes vary from 380 metres (1147 ft.) up to 
580 metres (1902 ft.), and on one of the exten- 
sions up to 700 metres (2300 ft.), a fact which 
shows how difficult and complicated are the typo- 
graphical features of the locality. 

Alignment and Gradients.—This fact is further 
attested by the following summary of the curves 
and gradients. 

Of the total length of 13.5 kilometres (8.4 miles), 
including double sections and passing places : 


the straight. 


6t per cent. is in a 
£0 curves of more than 100 metres (330 ft.) radius. 


5 oy * » between50and100 ,, (164,,) 4, 

7 ” ” ” ” 30 and 50 ” (100 ” ) ” 

et ‘as BA 20 and 30 ,, a er 

Caer Pa » less than 20 metres (66 ft.) radius. 
WO: 1% 








which is probably the heaviest average grade of any 
tramway system of the same extent hitherto con- 
structed, while the maximum grade is of 11.3 per 
cent. which occurs on a section, 260 metres (286 
yards) in length, of the Pontaise branch, is the 
steepest grade worked by simple adhesion in 
Europe, surpassing that of the electric tramway of 
Remscheid, in Westphalia (10.5 per cent.), of 
Fribourg (9.2 per cent.) and various others of 7 
and 8 per cent. (Zurich, Florence, Genoa, Prague, 
Kiew, &c.). 

Permanent Way.—In several parts of the town 
and the suburbs traversed by the tramway, the 
roads are not more than 5.5 metres (18 ft.) in 
width, the average width being 6 metres (20 ft.). 
Of the whole system, only about 400 metres 
(440 yards) or about 4 per cent. of the total length 
are paved; all the rest of the system is laid in 
macadam. The metre-gauge (3.28 ft.) is formed by 
Phoenix girder rails having a groove 33 millimetres 
(1.3 in.) in width ; the depth of the rail is 11.3 
centimetres (4.5 in.), its width of flange 8.8 centi- 
metres (3.4 in.), and its weight 30.1 kilogrammes 
per lineal metre (60 lb. per yard.) The rails are 
laid on iron sleepers 1.5 metre (6 ft.) in length and 
weighing 21 kilogrammes (46 lb.) each. In the 
paved roadway the rail is supported on interme- 
diate iron chairs 15 centimetres (6 in.) in depth 
and weighing 7 kilogrammes (15.4 1b.) each. The 
total weight of the permanent way is thus 84.3 
kilogrammes per lineal metre (170 lb. P r yard) in 
macadam, and 98.3 kilogrammes (200 lb. per age 
in paved roadway. The passing — which are 
each 58 metres (64 yards) in length to accommodate 
three cars with intervening spaces, are laid with 
the same permanent way, the radius of curvature 
being in all cases 35 metres (115 ft.) On the 11.3 
per cent. grade section of the Pontaise branch, 
wooden boards 11 by 12 centimetres (4.4 in. by 
4.8 in.) are placed alongside and outside the rails 
for the safety brake of the motor cars to which 
reference will be made further on. The electric 
bonding at the rail joints is formed by an 8-milli- 
metre copper wire keyed and soldered to the rails 
in the usual way. 

Overhead System.—The 8-millimetre hard-drawn 
copper contact wire (on the Chailly and Pontaise 
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branches, 9 millimetres) is suspended with double 
insulation, either from transverse wires or from 
iron brackets 2.3 metres (7.5 ft.) in length, fixed 
to pole masts about 35 metres (38 yards) apart in 
the straight. In the town sections these posts are 
of the Mannesmann type, cast of steel in one piece 
15 centimetres (or 6 in.) in diameter at bottom, 
with two upper taperings, while on the suburban 
lines they are of wood, 20 centimetres (or 8 in.) 
in diameter at bottom, painted and ornamented 
with cast-iron points. The masts, which are let 1.5 
metre (6 ft.) into the ground and rest in cast-iron 
sockets, are 6 metres (20 ft.) in height above ground, 
the contact wire being suspended 5 metres (17 ft.) 
above the rails. The whole system is divided into 
five sections, with independent underground feeder- 
cables, except the Lutry line, which has a naked 
overhead 10-millimetre feeder. The return circuit 
is through the rails electrically bonded at each 
joint, as already mentioned, and, in addition, 
through three return conductors in insulated cables 
connected to the rails at the points of greatest 
load. The overhead system necessitated the dis- 
placement of several telephone lines, in addition to 
which the public and private telephone lines had 
to be furnished with safety fuses and a special cut- 
out. The compensation paid by the company to 
the Telephone Department for these alterations 
amounted to a lump sum of only 8000 francs (3201.), 
viz., to considerably less than has since then been 
exacted in other cases. 

Power Station.—This is situated practically in 
the centre of the system, as shown in the plan, 
the necessary excavation of about 6500 cubic metres 
being used for forming a terrace at a height of 
30 metres (100 ft.) immediately above it, on which 
were erected the central car-sheds and repair shops. 
The car-shed is built for 16 cars, with outer sidings 
to accommodate up to 30 cars. All the cars return 
to this central shed at night, the only other shed 
being a subsidiary one at Lutry, on the lake. On 
the completion of the extensions in progress, the 
sheds and sidings will have to be considerably en- 
larged, to accommodate up to 50 cars. 

The building of the power station, properly 
speaking, comprises the engine-room, 20 by 15 
metres (66 ft. by 50 ft.), for four sets of gas motors 
and dynamos, with a travelling crane of 8 tons and 
15 metres (50 ft.) radius; the gas-generating room 
15 by 12 metres (50 ft. by 40 ft.); two storage 
battery rooms ; the company’s general offices and a 
dwelling for the foreman of the power station. 
The adjoining smithy and repair shop covers 150 
square metres (1600 square feet) and is provided 
with a 6 horse-power electric motor. 

Generating Plant: 1. Motors and Dynamos.— 
The present installation for working the system, ex- 
clusive of the extensions in course of construction, 
comprises three sets of Crossley gas motors and 
direct-coupled Thury continuous current dynamos, 
each set of gas motors developing at 160 revolutions 
per minute 150horse-power. There are two twin 
gas motors of 75 horse-power to each set, with fly- 
wheels weighing 6.5 tons each, and having a dia- 
meter of 2.4 metres (8 ft.). The ignition is effected 
by porcelain lamps, which are kept incandescent 
by a burner fed from the gas-generating plant. The 
6-pole Thury dynamos are coupled direct to the gas 
motors by a Raffard friction coupling. (For illus- 
tration of this type of dynamo see ENGINEERING, 
April 6, 1894, page 440.) 

2. Gas-Generating Plant.—The system employed 
is that known as Fichet and Heurtey’s, of Paris, 
which is a modification of Dowson’s gas plant. 
Each of the sets of generators, corresponding to the 
three sets of gas motors and dynamos, is capable 
of producing the quantity of gas requisite for 150 
horse-power. The necessary quantity of steam is 
supplied by two small upright boilers of 8 square 
metres (86 square feet) heating surface ; one boiler 
suffices for two generators, From the generator 
the gas passes through the scrubbers, and thence 
to the gasometer of 160 cubic metres (5600 cubic 
feet) capacity, whence it is conveyed to the gas 
motors by pipes 50 centimetres (20 in.) in diameter. 

Preference was given to Fichet and Heurtey’s 
generating gas over other gas plant or steam, 
because the former admits of the use of poor and 
small-sized coal (5 to 20 millimetres, or } in. to } in.) 
from the St. Etienne pits, costing less than 35 
francs (28s.) per ton delivered at Lausanne, in con- 
junction with Belgian anthracite of the same size. 
Experience has fully justified these expectations, 
for the average cost of fuel works out at 3.5 cen- 
times per car-kilometre (0.5d. per car-mile) which, 








at an average price of 35 francs (28s.) per ton of 
mixed coal and anthracite, is equal to 1 kilogramme 
per car-kilometre, or 3.5 lb. per car-mile, or 0.6 
kilogramme (1.3 lb.) per horse-power hour. 

3. Storage Battery.—The battery of the Pollak 
type is composed of 300 elements of 700 ampere- 
hours capacity for a discharge in three hours, 
equal to 23 amperes at 500 volts or to 115 
kilowatts. It works in parallel with the dynamos 
and the line, and serves at once to compensate 
the enormous fluctuations of load, and as spare 
power in case of accident to the machinery, viz., 
it constitutes in itself a separate or fourth set, 
equal to 150 horse-power. The reserve battery, of 
the same type, comprises 114 elements, which are 
automatically grouped in sets of three each. This 
reserve battery is charged in two series from a low- 
tension 9-kilowatt generator driven by a 12 horse- 
power continuous current motor at 550 volts. 

4. Switchboard.—This is erected on a raised 
isolated gallery at one end of the dynamo-room ; 
it is constructed for the necessary appliances of 
four sets, and at present comprises those of the 
three sets now working, and of the five separate 
conductors feeding the tramway system. 

Rolling Stock: (1) Cars.—This comprises 21 four- 
wheeled motor cars, one trailer, and three trucks. 
The motor cars which are shown in the illustration, 
Fig. 3, carry 32 passengers, of which 14 are inside 
and nine on each platform ; the cars on the steep- 
grade Pontaise line, which are 30 centimetres 
(12 in.) shorter at each end than the others, carry 
only seven passengers on each platform, in all 28 
passengers. The leading features of the cars are 
as follow : 


Length of motor car, excluding 


buffers .. 5% a bs -. 6.6 metres (21.6 ft.) 
Length of motor car, including 

buffers .. - = ae a T @ CRe,,? 
Width of motor car oS.» «60 w 
Height z a 4.23 ,, (18.8 ,,) 
Wheelbase of motor car sD 4, fe 
Diameter of wheels ats 2 - O88 gf) 2284) 
Weight empty, excluding equipment 4.0 tons 

= a including - ee 

« full, 32 passengers . 9.2 4, 


2. Motors.—Kach car is fitted with two 20 horse- 
power 4-pole Thury motors (for illustration of this 
type see ENGINEERING, April 6, 1894, page 440), 
with pinion gearing and single reduction of 1 in 9. 
The motors always run in parallel, the speed being 
regulated by resistances placed on the roof of the 
car. The running in parallel has proved very satisfac- 
tory, as the speed can be varied within wide limits, 
and the starting is always easy, smooth, and in- 
stantaneous, both of which factors are of great 
importance on a tramway system with such steep 
and greatly varying grades as that of Lausanne. 

3. Brakes.—A no less important factor is the 
electric brake, which is worked from the ordinary 
speed controller, and consists in the two motors 
running as generators on the descent acting on 
the resistances. The electric brake thus constituted 
is used on all down grades, and is the more efficient 
as it acts independently of the tramway circuit. Be- 
sides this brake, each car is fitted with a powerful 
mechanical screw brake, which acts on the four 
wheels by eight blocks, viz., two to each wheel, and 
stops the car in a length of 2 to 3 metres (about 
3 yards). On the Pontaise branch the resistances 
are so regulated that the speed on the descent 
cannot exceed 8 kilometres (5 miles) per hour. The 
up-speed on this line is 11 kilometres (7 miles) per 
hour. About midway on the 11.3 per cent. grade, 
there is a stopping place for passengers where 
the stopping and starting, both going up and 
down, is effected with the utmost regularity, the 
starting current on the descent being at the gene- 
rating station from 90 to 120 amperes at 500 volts, 
equal to an average of 67 horse-power, or, at 60 per 
cent. efficiency of the system, 40 horse-power on the 
car-axles. 

The third brake on the Pontaise cars is, as 
already mentioned, a safety brake, consisting of 
two steel blocks, whose lower surfaces are toothed. 
Each block is movable in a frame fixed to the 
car-frame between the two axles, and when 
in a state of rest, compresses a pair of spiral 
springs having a force of 1 ton to each block. By 
raising a handle on the driver’s platform, and 
thereby releasing the lever, which keeps the springs 
compressed, the latter at once distend and force the 
steel blocks downward, so that the toothed surfaces 
scrape along the wooden boards placed outside the 
rails, and so arrest the car. This brake is very 
effective, but it is, of course, only used to instanta- 
neously stop the car in case of danger. 








4. Lighting.—Kach car-is lighted by six 16-candle 
lamps in series, two being placed inside and at 
each end of the car with reflectors, one on each 
platform, and one at the head and at the tail of 
the car respectively. 

5. Heating.—This is effected by two radiators 
put in series and absorbing together 5 amperes at 
500 volts or-2.5 kilowatts. The energy thus absorbed 
is largely compensated by the saving in the ex- 
pense of staff and maintenance which would be 
incurred if the cars were heated by other means. 

6. Trolley.—This is of the usual steel tubular 
type about 4 metres (13 ft.) in length, fitted to the 
centre of the car roof, its weight being about 10 
kilogrammes (22 Ib.). . Current is taken by a slide- 
shoe, which easily adjusts itself to sharp curves, 
but wears very rapidly, the worn-out space being 
periodically filled up with alloy. This sliding con. 
tact was already described by the writer in Ey- 
GINEERING, March 15, 1895, page 331. 

7. Controller.—This consists of a flat contact 
box mounted on each platform with a vertical 
controller handle 50 centimetres (20 in.) long, 
which moves to right and left, the contact sec- 
tions being marked simply by incisions in the 
upper edge of the contact-box. For starting and 
running with current, the handle is moved from 
the zero point to the left, and for applying the 
electric brake it is moved to the right. This form 
of controller, which is also used on the Basle 
and on the Geneva tramways, has the advantage 
that its manipulation requires less elbow-room than 
a controller handle moving in a horizontal plane. 
On the Lausanne cars, the driver is separated from 
the passengers by a semi-circular iron bar or rail- 
ing, which also serves as a rest when the car is 
stopping. Each car carries a lightning arrester and 
two sand-boxes, the latter being placed under the 
two small corner seats on each platform, and 
worked by a handle on the platform. 

Stations.—At St. Francois, the central point of 
the system, a spacious waiting-room in chdlet style, 
10 by 10 metres (33 ft. by 33 ft.), has been erected, 
with an inspector’s office. At some of the stopping- 
places simple huts or refuges are provided. 

Service.—-This varies on the different lines at 
intervals from five minutes in the town to 30 
minutes on the suburban lines. The fares are dif- 
ferential, according to the equivalent length of the 
grades. Thus the maximum fare authorised is 
15 centimes for the first kilometre (2.3d. per mile), 
and 5 centimes for each succeeding kilometre (0.75d. 
per mile), adding 50 per cent. to the length of sec- 
tions with grades between 4 and 7 per cent., and 
100 per cent. for grades between 7 per cent., and 
the maximum grade of 11.3 per cent. For example, 
the fare for a section of each of these two cate- 
gories, works ont as follows : 








Section. Section. 
Between 4and7p.c. Between 7 and 11 p.c. 

First kilometre 15 + 7.5 = 22.5 cs. 15 + 15 = 30 cs. 
Second a §+25= 7.5,, 5+ 5=10,, 
30.0 cs 40 cs. 

Average per 
kilometre : 15.0 ,, 20 ,, 
Average per mile 2.3d. 3d. 


The actual fares are, however, about one-third 
below the authorised fares. 

In 1897, the first full working year, the result 
was as follows : 


Car-kilometres run 
Passengers carried 


546,338 = 341,461 car-miles 
2,180,430 


Total receipts : . 298,502 fr. = 11,5407, 
Car-kilometres per day 1500 = 938 car-miles 
Passengers perday .. si 6000 P 
- », car-kilometre.. 3.99 = 6.4 il car-mile 
Receipts per car-kilometre 0.53 fr. = 8.11d. _ car- 
mile 
Receipts per passenger per car- 
ailometre ‘is . = ii 13.5 cs. = 1.3d. 
Average receipts per kilometre . 
ofline .. as ‘ .. 20,435 fr. = 1307/. per mile. 


The above total number of car-kilometres run by 
18 cars is equal to an average run of 80 kilometres 
(50 miles) per car per day, which is considerable, 
having regard to the steep grades on all the lines. 

The daily receipts vary within wide limits ; as 4 
general rule, the receipts on Saturday and Sunday 
equal those of three other days in the week. The 
smallest receipts in 1897 were 320 francs (12/. 16s ) 
on January 29 (a Friday), and the largest 1500 
francs (601.) on Sunday, August 22. The month 
of the lightest traffic was January (average 4000 
passengers per day); that of the heaviest traffic was 
October (average 8000 passengers per day). The 
aggregate population served by the tramway system 
amounts to 44,000 inhabitants ; the total number 
of passengers carried is, therefore, equal to no less 
than 49.3, viz, practically 50 passengers per head 
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of population per annum, the average receipts per 
passenger being 6.8 francs, or 5s.-5d. 

Staff.—This is composed of 99 regular, besides 
about ten occasional employés, comprising the 


following : 
Employés. 

Management a 6 
Inspectors .. 8 
Motormen .. ee ‘ae 28 
Ticket collectors .. ns 25 
Repair shops and car shed 13 
Power station... ne 8 
Line.. ow 11 

Total 99 


or 11 kilometres (7 miles) of line equal to nine 
men per kilometre, or 14 men per mile. The wages 
of the motormen and guards average 3.50 francs or 
3s, for 11 working hours per day. 

Accidents.—Considering the narrow streets and 
the heavy vehicular traffic in the town, the acci- 
dents are trifling and consist almost exclusively in 
occasional collisions between the tramway cars and 
heavily laden carts, the drivers of the latter being 
to blame in almost every instance. 

Oost of Construction.—This works out as follows 
for 11 kilometres (7 miles) of line, the double sec- 
tions and passing places 2.5 kilometres (1.6 mile) in 
length, not being counted separately : 




















Per Kilo- Per 
Total. metre. | Mile. 
Administration. francs frances | £ 
Engineering and general charges 79,200 7,200 | 460.8 
Permanent Way. | 
Rails, sleepers, and fastenings .. 217,000 
Points and crossings and turn- ‘ 
tables = a as es 6,000 
Excavation, packing, ballast, ‘ 28,000 1792.0 
and metalling .. ah a 40,000 
Laying : ae 25,000 
Electrical Equipment. 
Overhead contactline . Ee 110,000) 14,000 | §98.0 
Underground feeders and return 44,000 i . 
Repair — and — 
Repair shop and car-s 58,300 
Waiting rooms and huts .. 7700} 6,000 | 384.0 
Rolling Stock. 
21 motor cars, including equip- wins | 
ment . ee = 2,000 : 
One trailer .. 3,609 34,500 | 2208.0 
Three trucks - 4,500 ~ | 
Tools, Furniture, and Suniries. 
Tools for repair shop and sheds 15,000) 
i maintenance of line .. 7,000 - 2,400 153.6 
Furniture for offices and station 4,400) | 
1,013,100 92,100 | 5894.4 
Power Station. ‘ j 
francs 
Land and surveys .. 33,000 
Earthworks & walling 37,400 | 
Building. . ae .. 167,200 | 
Gas, generating plant, 548,900 49,900 | 3196.6 
and motors .. -. 146,300 | 
Dynamos, storage bat- | 
teries, switchboard 165,000 | 
Total 1,562,000 142,000 9088.0 











The cost of the power station and plant, com- 
prising three sets of machinery of 150 horse-power 
each, and a storage battery equal to a further unit 
of 150 horse-power, works out as follow : 




















| 
danitae — | Per Horse-Power. 
H.P. fr. fr. |} £ 8. d. 
Three sets of gas plant and gas | 
motors .. oe oe -.| 450 | 146,300; 325) 13 0 0 
Three sets of dynamos and ac- 
cesories .. oe os --| 450 | 100,000 222} 818 0 
One set of storage and reserve 
battery .. «= ws Siw S150 | 65,000) 430117 4 0 
600 | 311,300; 519 | 2015 0 
Land, works, and building . | 237,600 | 326 | 15.17 0 
| 548,900} 915 | 3612 0 











By adding further gas plant and dynamo set of 
150 horse-power, the cost of which would be 
50,000 francs + 33,000 francs = 83,000 francs 
(33201.), the power station would have its full 
complement of 750 horse-power at a total cost of 
631,900 francs (25,2761.), equal to 842 francs, or 

. 14s. per effective horse-power. 

Working Expenses. —The Table in the next 
sa gives these for the first full working year 


The average weight of a car carrying one-third 
of its complement of passengers is 6.7 + 1.3 = 
8 tons, the average speed 12 kilometres (7.5 miles 
per hour) or 3.5 metres per second, and the co- 


efficient of traction under ordinary conditions of 
adhesion 


(26.4 Ib.) 


may be taken at 12 kilogrammes 
per ton. On the average grade of 


Working Expenses, 1897. 





Per 
Car- | a | Per 
Kilo- Mile Cent. 
metre. ~* | 








les, | d. 


| 
— | ~ | Total. 

| 

| 4 | 


fr. 
Administration and general 














charges... 14,891 2.7 0.41 7.0 
Maintenance of Line and | | 
- Buildings. | | | 
ages .. st ae --/12,766 . | 
gl “aso | 22,€05/ 4.1 | 0.68 | 10.4 
Trafic. | | | 
Wages st aay penn in-| | 
spectors, and guards. . /46, 280 ) | H 
Sundries... S870}, 805100/ 9.2 | 1.41 | 28.4 
Traction. | 
Wages of motormen and car-| | 
Be ceoe “a ay -;|40,100 . | 
aintenance and repairs o' | we | P 
rolling stock, lighting and! 72,953 | 13.3 | 2.04 | 33.8 
heating of car-shed —_—.../32,853 | | 
Sundries. 
Rates, taxes, insurance, &c.! | 9,823] 1.8 | 0.26 | 4.6 
| 170,872 | 31.1 | 4.75 | 79.2 
Power Station. 
WRI ee ica oc SOY 
Maintenance and repairs of | 
machinery and storage 44,568; 8.2 | 1.25 20.8 
battery a ae -- 10.000 
Fuel, oil, and water «+ (22,264 | 
214,940 | 89.3 | 6.00 1000 


requisite average running power per car (exclusive 
of the extra power for starting) is therefore : 


8 x (35 + 12) x 3.5 
75 


which, at 60 per cent. efficiency of the system, is 
equal to 30 horse-power, or 22 kilowatts (44 
amperes at 500 volts), per car at the generator. 
Assuming eight cars to be simultaneously running 
on the up-grades of the different six lines, while 
nine cars are descending by their own weight, the 
average running power supplied by the generating 
station is 175 kilowatts, equal to 240 horse-power. 
On this computation, the average cost per horse- 
power per annum works out at 180 francs or 
71. 4s., or at 90 per cent. efficiency of the dynamos, 
200 francs or 8/. per horse-power at the terminals 
of the dynamos. At 17 service hours per day, or 
6200 hours per annum, the cost of power per se 
amounts therefore to 3.3 centimes, or 0.3d. per 
horse-power hour. Including 10 per cent. amortisa- 
tion on the gas and electric plant, the cost works 
out at 5.6 centimes, or 0.54d. per horse-power 
hour. 
The maximum power per car, equal to the full 
normal power of the two motors, is required on the 
11.3 per cent. grade of the Pontaise line, where, 
at a speed of 11 kilometres (7 miles) per hour or 
3 metres per second, it is : 


8 x (113 + 12) x 3 
75 


or, at 60 per cent. efficiency 70 horse-power, equal 
to 52 kilowatts, or 100 amperes at 520 volts at the 
generators. This line, therefore, absorbs per car 
more than the average energy of two cars of the 
other lines. 

The average total energy, of 176 kilowatts, is 
increased in winter by the energy required for 
heating the cars, which, as already mentioned, is 
about 2 kilowatts per car at the generator, or 34 
kilowatts for 17 cars running, bringing the average 
total up to about 210 kilowatts, or about half the 
total available output at the three sets of machinery 
and the storage battery (total 440 kilowatts or 600 
horse-power). During the hours of light traffic 
the energy is, therefore, supplied by one set in con- 
junction with the battery, and during the hours of 
heavy traftic, when at least 30 per cent. more power 
is required for starting, by two sets and the bat- 
tery, with one set always in reserve. The ordinary 
service comprises 17 hours per day. 

Working Result.—The total result of the first 
full working year is as follows : 


= 18 horse-power, 





= 40 horse-power, 





Per Car- 

















Per | Per 

ws — | Kilo- | Fe | Kilo- | Car- 

| metre. *| metre. | Mile. 

. | | « | tr. | 2 

Receipts .. .. —-.. | 393,981 | 26,721 1710 | 53.8 | 8.23 

Expenses= 73.2 per cent.| 214,940 19,540 | 1250 | 39.3 6.00 

Net revenue 78,991 7,181 | 460 | 14.5 2.23 
| | | 





capital of 1,700,000 francs, or 680,000/., of 4.64 pex 
cent., which: is an eminently satisfactory result for~ 
the first year’s working, more especially having 
regard to the steep grades of the system and the 
consequent fluctuations of load and _ electrical 
energy, entailing a working expenditure at least 
25° per cent. in excess of that of other electrical 
tramways worked under ordinary conditions. 

The company was formed in June, 1895, under a 
concession . from the municipal, cantonal, and 
Federal authorities for 50. years, the whole of the 
capital being subscribed: in the district. Work 
was commenced in March, 1896, and the whole 
system was opened for traffic by the end of Sep- 
tember of the same year. The laying of 13.5 
kilometres (8.4 miles) of permanent way took five 
months, being equal to about 90 metres, or 100 
yards lineal per day. 

The permanent way was supplied by the Phoenix 
Works in Westphalia ; the whole of the electrical 
equipment was carried~ out by the Compagnie 
d’Industrie Electrique, of Geneva, the cables and 
wires being supplied. by Messrs. Berthoud Borel 
and Co., of Cortaillod (Neuchatel), and the pole- 
masts by the Austro-German Mannesmann Tube 
Company, of Diisseldorf ; the gas-generating plant 
was furnished by Messrs. Fichet and Heurtey, of 
Paris, the gas motors, by Messrs. Crossley Brothers, 
Limited, Manchester, the Pollack storage battery, 
by the Swiss Accumulator Company, of Marly-le- 
Grand, near Fribourg ; the dynamos, motors, and 
accessories, by the Geneva Company already men- 
tioned ; and the rolling stock by the Société Indus. 
trielle Suisse, of Neuhausen, near Schaffhausen. 
The works were carried out under the direction of 
Professor A. Palaz, engineer, of Lausanne, to 
whom the initiation of the whole undertaking is 
largely due. 

Extensions and Futwre Power Swpply.—After the 
completion of the extensions, the number of cars 
on the line will have to be raised from 17 to 28, 
requiring at the average rate of 22 kilowatt per 
car, an available supply at the generating station \ 
of 616 kilowatts (840 horse-power) of which 140 
kilowatts is supplied by the main storage and reserve 
battery, the generators having to furnish the re- 
mainder of 475 kilowatts, or 650 horse-power. As 
several of these extensions will have only light 
traffic, and as, moreover, the receipts per car-kilo- 
metre on the heavy traffic lines in the town tend 
to drop as the number of car-kilometres increases, 
it is contemplated to use the present power station 
asa reserve, and work the whole tramway system 
by a projected power transmission from St. Maurice 
in the Upper Rhone valley, where the water power 
of the Rhone can be utilised to the extent of 9000 
to 14,000 horse-power,* of which about 4000 horse- 
power would be reserved for Lausanne. The dis- 
tance of transmission to Lausanne is about 60 kilo- 
metres, or 40 miles. It is to bea continuous cur- 
rent high tension (series) transmission of 150 am- 
peres at 22,500 voltst (3375 kilowatts, or 4600 . 
horse-power) by two cables 150 square millimetres 
in section, which the projectors consider more 
economical than a three-phase alternate current 
transmission, although this is a point open to 
doubt. The transmission is not to through 
the numerous places along the lake, but to skirt 
the hills at a considerable elevation above them. 
The loss in transmission between St. Maurice 
and Lausanne is estimated at 7 per cent., or 500 
volts, and the total efficiency of the transmission 
of 3375 kilowatts or 4600 horse-power at 77 per 
cent., the power supplied. by the high-tension 
motors at Lausanne being therefore 3500 horse- 
power. The total cost of the hydraulic and 
electric works at St. Maurice and of the trans- 
mission to Lausanne is estimated at 3,500,000 
francs (140,000/.) equal, for the 3500 horse-power, 
to about 1000 francs or 401. per horse-power. If 
the whole available water-power be utilised, the 
cost would, of course, be proportionately less. 

The power at Lausanne is to be utilised for 
working the tramways, for 14,000 private (candle 
incandescent) and 150 (800 watts arc) public 
lamps (on the three-wire system at 2 x 240 volts) 
and for distributing power at 500 volts for indus- 





* The available fall is 35 metres (115 ft.), the minimum 
volume at low water to be abstracted from the Rhéne by 
the head race canal is 26 cubic metres (910 cubic feet), 
and the average volume 40 cubic metres (1400 cubic feet), 
hence the power on the turbine shaft at 75 per cent. 
efficiency, 9000 and 14,000 horse-power respectively. 

+ The tension of the Chaux des Fonds (Jura) continuous 








3.5 per ce 


nt., or 35 metres per kilometre, the 





The net revenue is equal to a return on the total 


current (series) transmission is 14,400 volts, 
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AUTOMATIC CUT-OUT AND JUNCTION BOX. 
CONSTRUCTED BY THE ELEKTRICITATS-ACTIENGESELLSCHAFT (LATE MESSRS. SCHUCKERT & CO.), NUREMBERG, GERMANY. 
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THE ELEKTRICITATS-ACTIENGESELL- 
SCHAFT, LATE SCHUCKERT AND 
CO., NUREMBERG. 


(Continued from page 743.) 
Eectriciry Works at CHRISTIANIA. 


Tue Christiania works were built in the year 
1892, and supplied with Babcock and Wilcox 
boilers with economiser, vertical compound engines 
of 450 horse-power at 110 revolutions, and also 
smaller engines, supplied by G. Kuhn, of Stutt- 
gart, fitted with Hartung’s pendulum governor and 
coupling flanges on one or both sides for the 
dynamos. The large 400 kilowatt J. L. dynamos, 
Figs. 49 and 50, page 772, resemble the generators of 
the Altona plant. The shell consists of four parts 
bolted together ; it is provided with ventilating 

oles and carries the 14 rather short pole-pieces 
of trapeze shape with rounded-off corners. The 
connections are similar to those in the Mordey 
machines of this type. The armature is mounted 
on a cast-iron drum, in the smaller dynamos on 
ahollow bronze disc ; the shaft has a neck bearing 
on the left-hand extremity to prevent slipping, 
Owing to the magnetic pull. On the other end of 
the shaft is the coupling flange 22 in. in diameter. 

€ three sets of three brushes, 1.6 in. wide, are 
fixed to a six-armed spider and their levers are 
linked together. 
371 © extreme diameter of the dynamo shell is 
0 millimetres, equal to 147.2 in. ; the width of 

© armature annulus, with its coils, 500 milli- 
metres, or 19.7 in., the radius 122 in. The com- 
et with its 700 bars, has'a diameter of 

50 millimetres (767 in.). Current is generated 











54. 


at 250 volts. As the vertical engines have their 
cylinders above, supported by four strong cast-iron 
pillars, and their crankshafts below, resting in 
four bearings, the dynamos are placed at a lower 
level than the engine, and the shell extends into a 
trough. The engines work with injection con- 
densers and a steam pressure of 115 lb. The 
vertical condensers are placed underneath the 
engine floor, and are fed with sea water, the power 
station being about 300 yards from the fjord. Cen- 
tral lubricators with sight - feed apparatus are 
applied. 

The switchboard is a handsome structure, and 
its eminently practical and clear arrangement still 
calls for notice, although since it was designed 
we have made good progress in the construction 
of switchboards. The Christiania Municipality had 
thought that, considering the short days of the 


northern winter—the latitude is about 60 deg.— 


full load would be required for a longer period than 
is customary on the Continent, and that a small 
battery would suffice. The suggestion of the 
Schuckert Company for a large battery was thus 
not at once complied with, but the battery was 
enlarged later on. The small dynamos, which feed 
both the mains and the batteries, have their appa- 
ratus on the left-hand side of the board ; the large 
dynamos, which do not charge the cells, on the 
right-hand side. Above the neutral bus bar a 
novel circuit voltmeter switch was placed, here 
used for the first time. All the test wires are 
taken to this switch, which measures the tension 
at the various feeder points as well as the mean 
tension of the mains. 

The automatic cut-out, represented in diagrams 
Figs. 51 and 52, and in perspective in Fig. 53, also 
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embodied interesting novel features. The electro- 
magnet a with its terminals c, c, engaging in the 
slotted springs e, e,, turns about its horizontal axis. 
The pole-pieces b, 6, and the brass cross-bar p, not 
marked in Fig. 51 (not to complicate the diagram), 
are united to a frame which normally rests against 
the armature h. In that position, the leverage of 
the spiral counter springs d, d, is very short ; their 
power increases ually. The electromagnet and 
the contact lever are not rigidly connected ; this 
was the characteristic novelty. The terminal discs 
of the coil a are fitted with two cams &, k, ; p strikes 
against k, on throwing in, and against k on 
cutting out. When the pole-pieces are released, 
the frame alone moves for a moment, and there 
is little friction to be overcome at first. When 
the cam strikes, the movement becomes ener- 
getic, owing to the action of the springs, 
and the contact wedges c, c, are torn out of their 
slots. The sensitiveness of the apparatus can be 
adjusted by means of the screws m, m, and tests 
have gies that the instrument can be relied upon 
to make circuit at about 8 per cent. of its maximum 
strength, and to break it at 5 per cent. As Fig. 53 
indicates, the 6 may are alse constructed for 
manual use, combining the advantages of an auto- 
matic and an ordinary switch, which is convenient, 
especially for small installations. The solenoid of 
the 160-ampere cut-out of Fig. 53 is forged out of 
electrolytic rolled copper. 

Fig. 54 illustrates a junction box for eight con- 
nections on the three-wire system. Ribs divide 
the box into different compartments for the cables 
belonging to the various circuits ; the insulating 
material is poured into each compartment. The 
connections tomcat the feeders and the three in- 
sulated concentric ~—— rings are made by bent 
copper bars, those with the branch wires by fuses. 
The whole installation was thoroughly tested by the 
Municipality of Christiania before taking the plant 
over, with highly satisfactory results, 

The conditions of the contract were more than 
fulfilled in every respect, and the Testing Com- 
mittee dwelt particularly on the ease and reliability 
with which the tension of the dynamos could be 
regulated. We have already mentioned the addi- 
tional plant which was erected in 1896 for the 
Christiania-Holmenkollen tramway. — 
(Zo be continued.) 
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SOME NOTES ON AMERICAN MANU- 
FACTURES. 


By J. Grant Brrcu. 


Durtnc the last year or two it has been notorious 
that American manufacturers have very actively 
and successfully competed with England, particu- 
larly in such articles as rails, locomotives, bridge- 
work, water-pipes, pig iron, machine tools, etc., 
and during. a-recent visit to Japan and China, I 
came upon a good many instances in which success 
of a striking character attended American competi- 
tion ; therefore, on my way back to England, I 
took the opportunity of visiting various leading and 
representative works in America, so as to try and 
form some opinion as to the causes which had con- 
tributed to their success, and the likelihood of its 
continuance, 

During the last two or three years trade has been 
more than usually active in this country, while in 
America, on the contrary, it had been very bad 
until autumn 1897, when the shortage of wheat in 
Europe so largely enhanced the value of the 
American grain crop, as to immediately bring about 
a return of prosperity, which, from that time to 
now, has continued to grow, though at one time it 
was, perhaps, somewhat checked by the outbreak 
of war. 

It might be inferred from this that American 
competition has been of a temporary character, 
induced only “by the necessity of making up for 
poor sales at home by sales abroad, and that the 
coincidence of good trade in England and bad trade 
in America was not a condition likely to occur 
frequently. No doubt this has had much to do 
with the very sudden and rapid growth of American 
export and competition, but that it is not the only, 
or the principal reason, a visit to American work- 
shops provides convincing evidence. 

Speaking generally, the characteristics and advan- 
tages of American manufacture, as compared with 
English, are longer hours of labour, both on the 
part of employers and employed ; the superiority 
of American labour, although composed to no small 
extent of Scotch, English, Welsh, and Irish work- 
men; the fine organisation and _ business-like 
methods of the direction and staff; the laying out 
of workshops and arrangement of work to allow of 
the uninterrupted progress of raw material through 
all stages until finished ; the excellent and ingenious 
character of the machine tools, and the numerous 
labour-saving devices ; the absence of finish where 
finish is not essential ; the standardising of work, 
so as to insure as much repetition as possible ; the 
speed with which work is pushed through; the 
care and thought bestowed on careful and intelli- 
gent packing of goods; the readiness with which 
owners will demolish and rebuild portions of, or 
even whole, works, in order to bring them up to 
date ; low railroad rates of freight; cheap raw 
material and fuel. 

American workmen in the engineering trade work 
60 hours to the week as compared to 54 with us. 
Skulking during work is much less of a recognisable 
feature also; if a man does not work he has to 
‘*get.” ‘* Driving” is perhaps carried to perfection 
as a fine art, but while there is not perhaps as 
pleasant a social relation between master and man, 
as is often the case here, the somewhat independent 
attitude of the workmen is distinctly manly, and 
with it there seems to be more interest and pride 
in their work thar is common with the English 
workman. Food is good, cheap and abundant, and 
if house rent and clothing are comparatively dear, 
wages are high, and the men look comfortable and 
well off. At the great Union Iron Works in 
California, where 3000 men are employed, I was 
told by the manager that the average wage of the 
whole body of skilled workmen, labourers, and 
apprentices, was 2.12 gold dollars ; that is nearly 
9s. per day all round. Of course in the Eastern 
States it is far less than chis. 

As far as my observation went in passing through, 
drunkenness is rare, though of course the bars and 
laager saloons are pretty numerous. Whether in 
going through Canada from east to west, or in 
coming back through America from west to east, I 
scarcely ever saw a drunken man. There seems to 
be in America, however, a large class of loafers, 
which perhaps may be accounted for by the 
existence of the Pension List, that extraordinary 
and demoralising product of the Civil War. 

The ownership and direction of American 
factories is remarkably characterised by a kind of 
consuming energy; owners and managers are 





certainly ‘‘intense.” Their hours are early and 
late, and long, and they are imbued with that 
personal conviction of superiority which, Lord 
Wolseley tells us, when possessed by the individual 
soldier, makes a body of troops irresistible. 

It has always seemed to me that the air of 
America has something to do with the restless 
activity of its inhabitants : it is peculiarly exciting ; 
too much so, perhaps, for men seem to wear out 
quicker than with us, or ‘‘ pass in their checks ” 
suddenly. This feverish desire not to be ‘‘left”’ 
in the procession, perhaps brings about a certain 
amount of recklessness, and Americans do not 
appear to mind severe losses so much as here ; men 
will lose a fortune and set to work to make another 
with confidence, even for the third or fourth 
time. The great natural resources of the country 
have hitherto made this comparatively easy to 
accomplish, but it is always getting less so. 

American competition possesses some elements 
not altogether pleasing ; the ‘‘ good old rule, the 
simple plan, that he shall take who hath the power, 
and he shall keep who can,” is carried out to its 
fullest extent ; men who in. private life have the 
most amiable disposition, are in business as hard 
as the nether millstone, and the crushing out of the 
weak is an every-day process. This principle of 
the survival of the fittest is not always consonant 
with the principles of civilisation, and this being so, 
it follows that the methods adopted are not always 
too scrupulous. Illustrative of this I remember read- 
ing a short story in one of their journals, dealing with 
some imaginary industrial process and coalition of 
makers on a large scale, which was to give America 
a great advantage over certain staple trades of this 
country. Part of the idea was that the sum of 
a million or two was to be put up, which, in the 
hands of active and astute agents sent to England 
for the purpose, was to be employed first in start- 
ing and then supporting a great strike in this coun- 
try for an eight-hours day, the success of the work- 
men thus leading to a diminished output and so 
assisting the American scheme. The author’s own 
candid remark in conclusion was that this would be 
a typical American way of doing things, as they did 
not consider the sufferings of others if the industrial 
and commercial supremacy of America could be 
enhanced. Of course this is an exaggeration, but 
nevertheless it is noteworthy. When Carnegies 
were asked last autumn why they did not take ad- 
vantage of the improvement to put their prices up, 
their answer was, ‘‘ For the last few years we have 
kept prices up, and so have built up other concerns 
—now we are going to build them out.” 

One very great advantage possessed by United 
States manufacturers is that their works being, as 
a rule, comparatively new, they are arranged so 
that the raw material passes in one continuous 
flow through the various stages to completion, with- 
out the loss of time and expense involved in old- 
fashioned works, or in ones which have grown up 
piecemeal ; but even where this last is the case, they 
think little of wholesale reconstruction of works from 
time to time, so as to command the very latest im- 
provements. The scale on which this is done in 
some of the larger works is most impressive. 

Manufactories are not much owned by the public, 
but by syndicates and individuals, who have, under 
their protective system, often become very wealthy. 
They can, therefore, afford to expend large capital 
sums on reconstruction, which quickly is recouped 
to them ; while manufacturers here, who for years 
have had to be content with a small range of profit, 
out of which they can make little more than a 
living, cannot very often find the money to remodel 
their factories, however needed. 

Their workshops are also replete with excellent 
machine tools ; and here, again, capital is lavishly 
expended in frequent renewals and in the introduc- 
tion of the newest and best types. 

At the Union Iron Works, at San Francisco, last 
year there was spent a sum of no less than 
700,000 dols. in putting a complete outfit of new 
machine tools into the workshops, and, as in many 
other cases, a number of the larger tools were 
specially designed by the machine-tool makers to 
meet the users’ particular requirements. 

It goes without saying that in a country where 
ingenuity and invention are so characteristic of the 
race, and where labour is costly, devices for saving 
of labour and for curtailing unnecessary work 
should -prevail~in every direction. Hence, every 
workshop abounds with special as well as general 
ag ase of this disposition, and apparently 
there is no resentment felt on the part of workmen 








to what, in other countries, is often considered by 
them, or by their trade unions, as injurious to their 
interests ; in other words, there is a wider know- 
ledge, or intuition of political economy among their 
lower classes than among ours. The American 
workman appears rather keen to eftect such savings, 
and pleased if he can himself suggest them. At a 
Philadelphia works I saw 10 small shaping ma- 
chines being run by one workman ; there is no 
‘*one man one machine ” idea in the States. 

Many American products have a rough and un. 
finished appearance when compared to English, 
but examination shows that the roughness and 
absence of finish is often, though not always, 
where finish is not really necessary. The American 
does not waste time or money on polish. 

This desire to reduce cost also leads sometimes 
to undue lightness of scantlings and weakness of 
parts ; but a great deal of American work which is 
light in appearance, is nevertheless quite sutliciently 
strong for all purposes; and it must not be for- 
gotten that the natives and users in foreign coun- 
tries often appreciate the light appearance as well 
as lighter handling of American goods, though the 
English manufacturer apparently considers that his 
customers ought to admire solidity as much as he 
does. 

That work in America is standardised as much 
as possible, and the great economy thereby effected, 
has long been well known in this country ; but it 
would be a mistake to assume that this has become 
a slavish practice, for the Americans are quick to 
recognise that they cannot always impose their 
particular patterns on foreign customers, and in 
engineering work in particular there is quite suffi- 
cient range of choice to be found. Still, on the 
whole, it dees seem that the Americans are better 
laid out for dealing with large quantities where the 
work is of the same type, and is repeated as much 
as possible,‘ than with small mixed orders of vary- 
ing type. But if manufacturers favour this order 
of things, the difficulty is one largely got over by 
the existence of factors’ stocks and warehouses. 

Perhaps one of the things which most strikes a 
visitor to American works is the rapidity with 
which work is carried out. There is little or 
nothing of that dallying which one notices at home 
in the feed of raw or part-worked material from one 
department to another ; or the standing idle for 
but a few minutes, or for longer, of gangs of work- 
men as in rolling mills, for instance, through there 
not being a proper flow of blooms, billets, or 
ingots; hence a higher output is obtained from 

lants of relative power to those in England. 
This, of course, reduces the percentage of incidental 
expenses per ton, or other unit employed. 


(To be continued.) 
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Jahrbuch der Elektrochemie. Berichte ilber die Fort- 
schritte des Jahres 1897. Edited by W. Nernst and 
W. Borcuers. Halle-an-der-Saale, 1898: W. Knapp. 
[Price 15 marks. ] 

Tuis is the fourth year of the ‘* Annual of Electro- 

chemistry ’—a book which we have not noticed 

before—dealing with the year 1897, and forming 
an octavo volume of 410 pages with 202 illustra- 
tions, well printed on superior paper. The volume 
scarcely needs any recommendation, for the editors 
are well known as authorities. Professor Nernst 
is director of the Institute for Physical Chemistry 
and Electrochemistry at Goettingen ; Dr. Borcher 
is professor of metallurgy at Aachen. The editors 
have had the able assistance of Dr. Danneel, of 
the Goettingen institute named, and of Professor 

Elbs, of Giessen, and Professor F, W. Kiister, of 

Breslau. 

That all these writers belong to the modern 
school of chemistry which counts Nernst among 
its eminent representatives is everywhere appa- 
rent, and we do not by any means regret it. 
In a few instances, however, perhaps the views 
need not have been accentuated so strongly. 
In reviewing B. Neumann’s ‘Analytical Electro- 
chemistry in Theory and Practice,” Kiister eulogises 
the author for presenting the matter in the light 
of modern views, and continues: ‘Almost all 
previous works on analytical chemistry are essen- 
tially cookery and prescription books, which in- 
dicate, how we have to proceed without stating 
the why. It is clear that such text-books cannot 
excite interest in the student... .” Neumann 
is a pupil of Ostwald’s; his book has met with @ 
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cordial reception, and a systematic treatment of 
such a subject is, of course, desirable. But the 
modern views will advance without being pushed. 
Tf not, we have in any case reason to be grateful for 
the magnificent work they have called forth. 

In the volume now under notice, the compilers 
of the various sections are named. Danneel reports 
on scientific researches with great ability ; Elbs 
on sources of electric energy, primary and secon- 
dary cells, and also on organic electro-chemistry, 
in which section he allows an undue share of 
space (11 pages) to the electrolytic production of 
jodoform, an interesting, but not pre-eminent 


matter ; Kiister on electrolytic analysis; and 
Borchers on applied electro-chemistry. Nernst 
is not responsible for any particular section. 


Electrolytic analysis is classed with scientific 
electro-chemistry, which occupies about one-third 
of the volume. Books and periodical publications, 
not further noticed, are mentioned in a list. The 
index of authors and inventors and the subject 
matter are commendably comprehensive and com- 
plete. American, British, and German patents are 
quoted by year and number, and, when not ab- 
stracted, are given in lists under the respective head- 
ings. Literature references are omitted in a few 
cases only. The abridged titles of journals hardly 
require any explanation ; we confess, however, 
that we are doubtful concerning ‘‘Journ. of the 
phys. chem.” Misprints are not absolutely absent. 
But when we consider that the comments in various 
journals on somebody’s researches often leave us 
a wide choice of names, we must acknowledge that 
the editors have exercised great care. 

That the subdivision of such a subject as electro- 
chemistry is a matter of difficulty will be recog- 
nised by everybody who attempts to improve upon 
the arrangement adopted. The first scientific part 
opens with general remarks and the rather awk- 
ward subheading instructions ; there is much more 
on general investigations and papers than upon 
instruction in that chapter. Then follow theory, 
lecture experiments (illustrating the theory), elec- 
trolytic conductivity and dissociation, electric 
energy, polarisation, and electrolysis, dielectric 
conductivity, and miscellanea, electrolytic syn- 
theses and various researches ; further, electro- 
analysis. The applied’ chemistry brings gal- 
vanic cells and carbon cells, prominence being 
given to the researches by Liebenow and Strasser, 
which explain the phenomena in the following way : 
Carbon dissolves in fused alkalies, baryta, &c., giv- 
ing out positive ions as zinc does in caustic potash ; 
the iron, nickel, and also silver and other metals 
are also dissolved at first, but then become passive 
owing to the presence of highly oxidised particles 
of the respective metal. This passive state is more 
general than was supposed, but carbon does not 
assume it. The practical solution of the carbon cell 
problem remains to be found. Then come gas 
cells (Borchers) and other primary cells, on which 
British and American inventors continue to try 
their skill, accumulators, with due regard to theory, 
Haagn’s (not Haage’s) resistance tests, long dura- 
tion tests, the deterioration of secondary cells by 
manganese salts (Knorre), and joined to Behrend’s 
and Pollak’s arrangements for charging secondary 
cells by means of alternating currents, the electro- 
lytic rectifiers or condensers of Graetz and of 
Pollak. Aluminium electrodes stop current im- 
pulses to which they are anodes ; the other elec- 
trodes are made of carbon or platinum. The liquid 
must be capable of liberating oxygen at the 
anode ; Graetz uses sulphuric acid or alum solution; 
Pollak—who has stopped the 110 volts of ordinary 
mains—neutral or alkaline solutions and pure alu- 
minium, as the plates otherwise become pitted. 
That aluminium can act as a condenser in this 
sense was not unknown, but the application is 
new. We miss reference to the very large accu- 
mulator installations of the past year, especially in 
the United States. 

Thermo-batteries and hydro-electric plants are 
briefly dealt with under other sources of electrical 
energy. We then pass to magnetic separators (at 
Gellivara, Edison’s new plant, &c.), and to electric 
furnaces with or without the electric arc. Mour- 
lot’s researches on the decomposition of sulphides 
might have been mentioned: here, but they follow 
later under proposals of general applicability, 
together with Thum’s metallic deposits, Elmore’s 
circulation, the combined productions of metals and 
of alkalies and chlorine (Inglis, Mond, Richards), 
and Goldschmidt’s clever utilisation of powdered 


chapter might have been rendered more com- 
plete. 

To return to the grouping, we find metalloids, 
then metals, galvanoplastics, and organic compounds 
(hydrides, oxides, carbides, and silicides, which 
are thus separated from their furnaces), acids 
and salts, and alkalies and chlorine. Most 
German alkali works have adopted electrolytic 
methods, except the Chemische Fabrik Kalk, late 
Vorster and Grinberg, and the Salzbergwerk 
Neustassfurt ; but the Chemische Fabrik Buckau 
is reported to have given the Wiernick electrolytic 
method up again. Finally, we come to remarks 
on bleaching and disinfecting. The sterilisation of 
water by means of ozone is mentioned, but Tindal’s 
experiments at Brussels’ are not, nor is the experi- 
mental electrolytic treatment of sewage at Bombay, 
which, we believe, has been abandoned there as in 
many other places, and for the same reason—high 
expense. A few pages on electrodes and dia- 
phragms conclude the volume. Absolute complete- 
ness is, of course, not to be expected in such com- 
pilations. But nobody will deny that in the volume 
before us a judicious selection has been made, and 
that very little of interest has passed unnoticed. 
Nor will anyone question the care and competency 
of the compilers and editors. The best men can 
rarely spare the time for such work. 
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Spon and Chamberlain. [Price 7s. 6d.] 

Emploi des Explosives dans les Mines de Howiile de Bel- 

gique pendant Année 1897. Par VictroR WATTEYNE et 

Lucien Denozt, Brussels: Polleunis et Ceuterick. 

Les Accidents Survenus dans les Puits pendant l Années 

1896 et 1897. Par Victron WaTrEYNE. Brussels: Polle- 





aluminium for producing high temperatures. This |. 


unis et Ceutcrick, 


Catalogue of the Librury of the Patent Office. Arranged 
Alphabetically in Two Volwmes. Vol. I.—Authors. 
London: Published at the Patent Office. 

The Institution of Junior Engineers. Record_of Trans- 
actions. -Vol. VII. Sixteenth session, 1896-7. Edited 
by Waurrer T. Dunn, Secretary. London: Published 
by the Institution. [Price 10s. 6d.] 

Report on the Investigations into the Purification of the 
Ohio River Water at Louisville, Kentucky, made to the 
President and Directors of the Louisville Water Com- 
i By Grorcr W. Fourier. New York: S. Van 

ostrand Company. 

Twenty-ninth Annual Report of the State Board of Health 
of Massachusetts. Boston: Wright and Potter Print- 
ing Company. 

Sanitary Engineering. By Col. E. C. 8. Moors, R.E. 
With 534 illustrations and 70 large folding plates. 
London: B.T. Batsford. [Price 30s. net.] 

Foiwler’s Mechanical Engineers’ Pocket-Book for 1899, 
Edited by Witt1am H. Fowter, Wh.Sc., A.M. Inst. 
C.E. Manchester: Scientific Publishing Company. 
[Price 1s. 6d. net.] 

The Tutorial Algebra. Based on the Algebra of Radha- 
krishnan. Part II. Advanced Course. -_By WILLIAM 
Briees, M.A., F.C.S., F.R.G.S., and G. H. Bryan, 
Se.D., F.R.S. London: W. B. Clive. 

The Romano-British City of Silchester. By FREDERICK 
Davis, F.S.A. London: W. Andrews and Co. 

Matter, Energy, Force, and Work. By Siuas W. Hot- 
MAN. New York: The Macmillan Company ; London: 
Macmillan and Co., Limited. [Price 2 dols.] 

Hazell’s Annual for 1899. Edited by W. Patmer, B.A. 
(Lond.). London: Hazell, Watson, and Viney, 
Limited. [Price 3s. 6d.] 

Elements of Sanitary Science. By MANSFIELD MERRI- 
MAN. New York: John Wiley and Sons; London: 
Chapman and Hall, Limited. [Price 2 dols.] 

The Designing of Draw-Spans. In.Two Parts: I. Plate 
Girder Draws. II. Riveted Truss and Pin-Connected 
Long-Span Draws. By Cuartes H. Wricut.- New 
York : John Wiley and Sons; London: Chapman and 
Hall, Limited. [Price 3.50 dols. 

The Railway Diary and Officials’ Directory for, 1899. 
London: McCorquodale and Co., Limited. [Price 1s.] 

The British Navy. By A. Stenzet. With illustrations, 
maps, and diagrams. London: T. Fisher Unwin. 

Marine Boilers, their Construction and Working, Dealing 
more especially with Tubulous Boilers. By L. E. Brr- 
Tin. Translated and revised by Lesiiz S. ROBERTSON. 
With a Preface by Str Wituiam White, K.C.B., 
F.R.S. London: John Murray. [Price 18s. ] 

Michael Faraday, His Life and Work. By Sirvanus P. 
Tuompson, D.Se., F.R S. London, Paris, New York, 
and Melbourne: Cassell and Co., Limited. [Price 5s.] 

The Witwatersrandt Goldfields: Banket and Mining Prac- 

- tice. By S. Y. Truscorr, London: Macmillan and 
Co., Limited ; New York: The Macmillan Company. 
[Price 30s. net. ] 

The Life Story of the Late Sir Charles Tilson Bright. 
By his brother, Epwarp Brattsrorp BrigHt, and 
his son, CHARLES Bricut, F.R.S.E. Two volumes. 
London: Archibald Constable and Co. [Price 63s. net. ] 

Calvert's Mechanics’ Almanack and Workshop Companion, 
1899. London: John Heywood. [Price 4d.] 

Who’s Who, 1899. An Annual Biooraphical Dictionary. 
Edited by Dovetas Stapen. London: Adam and 
Charles Black. [Price 3s. 6d. net.] 

The Model Engineer and Amateur Electrician. Vol I., 
1898. London: Dawbarn and Ward, Limited. [Price 


3s. 6d. net. ] : 
Résistance des Bouchesa Feu. Par P. Laurent. Paris: 
Gauthier- Villars. 
Annuaire pour 7 An 1899, Publié par le Bureau des Longi- 


tudes. Paris: Gauthier- Villars. 
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Brass ALLoys. 

Tue last paper read was of great interest ; it was 
entitled ‘‘The Influence of Bismuth in Brass, and 
its Relation to Fire-Cracks,” by E. 8S. Sperry, 
superintendent of the Waldo Foundry, at Bridge- 
port, Conn. The author alluded to a popular 
tradition that bismuth was an injurious element 
in brass, even more so than antimony, and as it 
was frequently found in commercial copper, he 
determined to investigate it. He then submitted 
the results of five experiments, accompanied by 
photographs (see Figs. 23 to 27, pages 776 and 777), 
and from these he drew the following conclusions : 

While it has been known for some time that bismuth 
is an injurious impurity in brass, the author beliéves it 
has not been demonstrated before that this element is a 
cause of fire-cracks. The reason for this phenomenon is 
not well understood, but there is evidently a gation 
of bismuth or an alloy of bismuth which is devoid of 
sufficient strength to stand the necessary strain. The 
results obtained by Stead, in his researches on the micro- 
scopic examination of alloys, throw some light on the 
subject. By the examination of an alloy of copper 99 
and bismuth 1 per cent., he found that a segregation 
takes place, and that if-such an alloy is bent, fracture 
will take place along the lines of this segregation. It is 
reasonable to assume that the action of bismuth on brass 
issimilar. It must not be supposed that all fire-cracks in 





brass are due to bisemuth. As a matter of fact, it is very 
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doubtful whether this element is usually the cause of 
such trouble ; in the majority of instances the amount of 
bismuth in copper is not large enough to interfere with its 
employment in the manufacture of brass. The behaviour 
of these alloys, when forged hot, is worthy of notice. 
The alloy containing 0.50 “wl cent. of bismuth could not 
be forged at any heat. The 0.25 per cent. alloy behaved 
in asimilar manner. The alloy containing 0.09 per cent. 
of bismuth could be forged toa thin edge, but if bent upon 
itself, fractured at the bend. The 0.05 per cent. alloy 
likewise fractured at the bend. The 0.02 per cent. alloy 
would forge to a thin edge and bend over on itself, show- 
ing but few cracks, but did not behave as well in this 
respect as brass containing no bismuth. The results 
obtained in the preceding experiments are collated in the 
following ee : 

1. Bismuth renders brass cold-short, and is similar in 
this respect to antimony, although the effect is not as 
marked. 

2. Bismuth is a cause of fire-cracks in brass. 

3. High brass intended for cold-rolling should not con- 
tain over 0.01 per cent. of bismuth. ; 

4, Bismuth produces hot-shortness in brass. 

5. Bismuth 1s a cause of latent fire-cracks in brass. 

In the use of the term latent in connection with fire- 
cracks, it is the author’s belief that while annealing is 
the cause of their existence, they do not exist as cracks 
in the.metal after annealing, but as lines of inferior 
cehesion.in an apparently homogeneous mass; rolling, 
however, develops them, and to all appearances they 
then partake of every characteristic.of true fire-cracks. 
It seems advisable, therefore, to apply such a distinguish- 
ing term, especially as latent fire-cracks are liable to be 
mistaken for rolling cracks. 


OrHER Papers. 


Other papers were read by title, and a full list of 
them is appended ; 

** Corundum in Ontario,” by A. Blue. 

‘* Slips and Explosions in the Blast-Furnace,” by 
F. P. Richards. 

‘*Note on the Operations of a Light Mineral 
Railroad,” by James Douglas. 

**Note on the Tunnel of the Melones Mining 
Compariy, Cal.,” by,W. E. C. Eustis. © : 

‘The Evolution .of _ Mine-Surveying Instru- 
ments,” by Dunbar D. Scott. j 

‘Note on the Forms Assumed by the Charge in 
the Blast-Furnace, as Affected by Various Methods 
of Filling,” by Frank’ Firmstone. 

‘*A New Method for Drilling Deep Holes of 
Large Diameter in Rock,” by F. Harley Davis, 
New York City. 

‘*Mill Practice in the Utica Mills, Calaveras 
County, California,” by W. J. Loring, Angels 
Camp, Cal. 

‘** The Alluvial Deposits of a 
T. A. Rickard, Denver, Colo. 

‘* Experiments in the Sampling of Silver-Lead 
Bullion,” by G. M. Roberts. 

‘**Notes on the Mines of the Frontino and 
Polivia Company, Colombia, S.A.,” by Spencer 
Cragoe. Puce Se De Lads 

‘*The Superficial Alteration of .Western .Austra- 
lian Ore Deposits,” by Herbert C. Hoover. 


Dry Country,” by 


**Mineral Lode Locatiors in British Columbia,” 
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‘*The Kytchtym Medal,” by Dr. Persifor Frazer. 

‘* Hubnerite in Arizona,” by William P. Blake. 

Discussion of Professor Howe’s paper on the 
‘*Use of the Tri-Axial Diagram and Triangular 
Pyramid for Graphical Illustration.” 

Discussion’ (continued) of Mr. Keller’s paper 
on the~‘‘ Elimination of Impurities from Copper 
Mattes.” 


Rock Dri.iine. 

A reception was held on Thursday evening at 
the Ellicot Club, and the occasion was an enjoyable 
one, The next morning a number of members 
went to see the operation of the Calyx drill, the 
invention of Mr.- Francis Harley Davis, of Aus- 
‘tralia. As this drill is attracting considerable 
attention, and its success seemed to be assured, 
your correspondent obtained some photographs 
which he beliévés will be of interest. 

The Davis bit, or cutter, consists of a eylindrical 
metallic shell, the lower end of which has been 
formed by a process of gulleting, into a series of 
long, sharp teeth, the forms of which are, it is 
claimed, riovel:. These teeth are set in and out 
alternately ; those having outward set, drill the 
hole just large enough to allow the apparatus freely 
to descend,-yet not so large as to suffer it to deflect 
from the true line ; the inwardly set teeth dress down 
the core to such a diameter as will admit the body of 
the cutter to"pass over it without binding. 

The shape of the teeth permits them under pres- 
sure, to sink. vertically into any rock. The front 
face of the teeth is perpendicular to the base to be 
operated on, and the back of the teeth rises at an 
abgle of 60 dég. from the base ; hence the longer 
the tooth works ‘before presenting a large sectional 


Fic. 30. Section or NraGARA TUNNEL AND CANAL.' 


10 in. long, drilled 2000 ft. of the Australian coal 
measures with only 50 re-sharpenings. This opera- 
tion consists in simply dressing up the teeth on an 
anvil, and when worn short a portion of the gullet 
is nipped out. 

The drill-rods, which extend down from the sur- 
face, where they are revolved, are connected to the 
core barrel by means of a reducing plug, which 
also serves to close the lower end of the calyx ; this 
latter is a long tube or series of connected tubes 
above the core barrel, to which it is equal in dia- 
meter. It also encircles the lower drill-rods, be- 
tween which and itself there is a considerable 
annular space ; at the upper end it is kept concen- 
tric with the drill-rods by means of a centring 
device. 

It is clear that if a stream of water be pumped 
from the surface through. the drill:rods it would 
travel down the apparatus and pass out through the 
teeth ; thence it would rise with great velocity 
owing to the confined space between the tubes and 
the wall of the bore, but the force of the current 
would be greatly diminished after reaching a certain 
height, above. which it would gently flow to the 
surface to be pumped down again. : 

When working the Davis drill, a continuous 
stream of water is pumped down the drill-rods, 
which at the same time are caused to be slowly 
rotated and forced downwards. ‘The down pres- 
sure thrusts the steel teeth vertically some distance 
into, and compels them to take a powerful grip of, 
the rock. The Davis cutter does not begin to act 
immediately the drill-rods' are revolved at the sur- 
face ; on the contrary, the rods have to-be twisted 
considerably before they accumulate suflicient 
energy to overcome the bite of the teeth into the 





«rea to the rock, the deeper it sinks vertically with- 





by William Braden. 





vut being re-sharpened. It was stated that one 





rock ; but the moment the surface strain exceeds the 
resistance below, sma!] fragments of rock are 
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violently hurled from before the teeth, thus liberat- 
ing the cutter, which jerks forward and downward 
round the groove until momentarily arrested by the 
opposition of a renewed bite into the rock. While 
the cutter thus pauses below, and the torsion con- 
tinues above, potential energy accumulates in the 
drill-rods until the rock is forced to yield and the 
cutter is again impelled on its course. 

* A repetition of these motions is very similar to 
those of the stonemason’s hammer and chisel, 
which, as is well known, will dress the hardest 
‘stone to any desirable shape. The fragments of 
rock are no sooner broken off than the rush of 
water swirls them up the bore until they reach a 
point where, through being less confined, the current 
becomes too sluggish to carry the chips further 
upwards, and, as it is equally impossible for them 
to fall back whence they came, they take the alter- 
native, and by following the lines of least resist- 
ance, slowly gravitate into the annular space 
which lies between the tube and the inside of 
the calyx. It will be seen from this that every 
chip or particle which rises from the bottom of the 
hole, whether produced by the cutter or ground 
from the core, is carefully lodged in the calyx, 
thus enabling the Davis calyx drill to save a large 
amount of chippings. The inventor claims 50 per 
cent." more samples from a bore than can be given 
by any other system ; practically it saves the whole 
solid content of any given-sized bore. Thus, from 
a bore 4 in. in diameter, we should have nearly 151 
cubic inches of samples for every foot in depth. 
The core is brought to the surface by dropping a 
few handfuls of cracked stone into the drill-rods 
at the surface, and these pack around the core so 
tightly on account of the pump pressure that the 
core is raised by withdrawing the drill-rods. Mr. 
Davis claims for his drill the following points of 
novelty : 

(a) The peculiarly shaped teeth, which, when subjected 
to great pressure, sink vertically into the rock: 

(4) The slow rotary movement of the drill-rods, which 
conserves energy to work the cutter. 

(c) The unique action of the cutter, which performs a 
a jerking dance around the core, and fractures the 
TOCK. 

(d) The principle involved, whereby the fragments of 
rock are stored away in the calyx near the bottom of 
the bore. 

(e) The fact that no chips are ever washed over the sur- 
face, as is the case with all other hydraulic drills. 

(f) That no chips or cuttings remain in the borehole 
to jam the rods. 

(vy) That the core can absolutely be grabbed at will. 

(k) The drill-rods rotating so slowly, do not knock 
down the wall of the bore, even in ‘‘ tender” or “‘ cav- 
ing” ground that would usually need casing. 

(i) As the chips are collected when fractured from the 
parent rock, they cannot be driven back into the crevices 
of the wall, as is the case with ‘‘ churn” drills. 

(j) The great length of the calyx and the core barrel, 
which serves to keep the drill true to line. 

(0) Lightness and portability, so that the smaller sizes 
may be transported over mountains on camels or mules. 


All who saw the drill were pleased with its 
action. It cut into the hard granite as if it enjoyed 
the work. Fig. 28 shows a hard rock core cut by 
the Davis calyx drill when turned by hand power. 
The marks represent the depth penetrated by the 
drill at each revolution. This.marking: must/not 
be confounded with the spiral flutings so often 
seen on cores cut by the diamond drill, and which 
are not indicative of the drill’s feed. 


EXCURSIONS. 


That afternoon the party went to Niagara Falls, 
and in the evening heard an interesting lecture by 
Mr. W. C. Johnson, manager of the Niagara Falls 
Hydraulic Power Company. As of interest, show- 
ing the water supply of Niagara Falls, a section 
of the Great Lakes is given in Fig. 29, as well as 
the profile of the tunnel, Fig..30. This company 
controls the old canal, which is now being widened 
and deepened, and has bvilt two penstocks from 
the top of the cliffs to the river just below the 
old suspension bridge. The penstocks. are of 
mild steel, 150 ft. high and 7 ft. in diameter, 
and the thickness of the steel at the bottom 
is lin. Mr. Johnson described the construction 
of the penstocks, turbine’ wheels, ‘controlling 
devices, &c., in a very clear and interesting 
manner, showing each step by means: of stereopti- 
con views. Not the least significant fact was. that 


the greater,part of the work was done during the 
winter, whén such operations are necéssarily iriter= 
fered-with, to a greater or less degree, in northern 
latitudes. 


The lecture was illustrated by lantern 





slides. The next day all the various objects of 
interest in the neighbourhood were visited. 

The most interesting visit was to the great bridge 
across the Niagara River, of which Mr. L. L. Buck 
is chief engineer, and the Pencoyd Iron Company, 
of Philadelphia, are the contractors. Drawings 
and a detailed description of this work will be 
published later. A general view is shown in Fig. 31. 
The bridge is known as the Niagara Falls and 
Clifton Arch. The main span is 840 ft. long with 
a rise of 150 ft. ‘The length of the New York end 
span is 190 ft., and of the Canada end span 210 ft. 
The bridge was ready for the trolley car traffic 
on June 25, 1898, and was finally completed on 
August 10, following. The foundations were con- 
structed in the fall and winter of 1895 and 1896, 
and the work of erection began October 1, 1897. 
The two halves of the arch were built out canti- 
lever-fashion and closed with adjusting gear. 








VERTICAL COMPOUND ENGINE. 

THE engine illustrated on page 784 was constructed 
by the Anderston Foundry Company, Limited, of 
Glasgow. It is of the closed double-acting type, but 
is designed so that it is as accessible as any ordinary 
open engine. The frame or case isin one strong cast- 
ing with covers, back and front, extending the full 
width, with large hinged doors in the panels. Special 
arrangements are made for supplying oil to all wear- 
ing parts under pressure, while the bearings run so 
close as to avoid throwing oil excessively even at the 
highest speeds. A marked improvement is the use 
of an open filter into which the oil from the crankpit 
flows, thus preventing any dirt, bits of packing, or 
waste, being forced back through oil channels. 

The combined bedplate for engine and dynamo 
forms an oil tank, and is so arranged as to separate 
the water from the oil as far as possible, while the last 
oil to flow from the crankpit is the last to return to 
the engine. Provision is also made for supplying oil 
to all parts from an ordinary standpipe and oil box. 

The steam to the cylinders is regulated by indepen- 
dent valves, each proportioned for its own cylinder, 
and wrought from one eccentric. The stuffing glands 
are all outside the main case, and can be adjusted while 
at work and locked to prevent working back. The 
governor is fitted direct to the crankshaft. It has 
only one spring to the balls, and this spring can be 
adjusted whilst at work. Weare informed that in 
many cases the governor controls the speed within a 
variation of 1 per cent. between full and no load. 

The steam drier is also of novel construction ; it is 
placed directly over the governor valve and effectively 
prevents. water getting into the cylinders when the 
engine isat work. Several of these engines have been 
in constant use for over sixteen months, giving excel- 
lent results. They are made in all sizes, simple, com- 
pound, or triple-expansion. 








THE VENTILATION OF TUNNELS AND 
BUILDINGS. 

At the ordinary meeting of the Institution of. Civil 
Engineers, held on Tuesday, December 6, 1898, Mr, W. H. 
Preece, C.B., F.R.S., President, in the chair, the paper 
read was on ‘The Ventilation of Tunnels and Buildings,” 
by Mr. Francis Fox, M. Inst. C.E. 

In regard to the first part of the subject, the author 
enunciated the proposition that if the amount of carbon 
dioxide in the air of a railway tunnel did not exceed 20 
parts in 10,000, then the ventilation might be deemed 
satisfactory. On this basis, and allowing 29 cubic feet.of 
poisonous gas for each pound of coal consumed in a loco- 
motive, the number of pounds of fuel consumed per mile, 
multiplied by 29, multiplied by 500, and divided by 
the number of minutes interval between the trains, 
would give the volume of air which must be introduced 
into the tunnel per minute. The ventilation of the Severn 
and Mersey tunnels had been determined by this rule, 
and had been referred to as satisfactory in the report of 
the Departmental Committee of the Board of Trade on 
the Ventilation of the Metropolitan Railway Tunnels, 
1897. In regard to the Mersey Tunnel, it was, however, 
to be regretted that, owing to the poverty of the com- 
pany, inferior coal was being used, and the fans were run 
at a lower speed than was intended. Even with these 
drawbacks, however, the purity of the air in the Mersey 
Tunnel was well within the limits proposed by the author. 
The case of the Metropolitan Railway tunnels, having 
been the result of recent investigation, was not mentioned 
otherwise than to recall the fact that the amount of carbon- 
dioxide in the air had been shown to be as much as 86 parts 

r 10,000. Thegreat Alpine tunnels were next referred to. 

n the case of thaf under Mont Cenis, 84 miles long 
and 26 ft. wide, the:higher altitude of the middle of the 
tunnel above its entrances was inimical to good ventila- 
tion, and ‘at times <great difficulty was experienced in 
carrying on the traffic. The antiquated system at present 
employed was merely palliative, consisting in the injec- 
tion*of only.70 cubic metres per minute of air compressed 
to 75 lb.-per squaré inch, discharged av points 1 kilometre 
apart throughout:thé tunnel. Owing to the bad ventila- 
tion, not only were the men working in the tunnel sub- 
jected to great’discomfort, but the corrosion of the rails 











was excessive, about 300 tons having to be relaid every 
year. The St. Gothard Tunnel, 94 miles in length and 
26 ft. wide, was nearly level from end to end, and, until 
recently, natural ventilation only sufficed, but owing to 
increase of the traffic and the use of briquette fuel, the 
Saccardo system had lately been introduced. This con. 
sisted in blowing into the mouth of the tunnel a large 
volume of air which, on the principle of the injector, caused 
an induced currentin the annular space between theinterior 
surface of the tunnel and the gauge of maximum construc- 
tion. This system had been adopted with success in the 
case of the Pracchia Tunnel, on the main line between 
Florence and Bologna, the state of which was recently dan. 
gerous to human life. Experiments made by the author in 
this tunnel showed the following results: Before starting 
the fan the tunnel was filled with a dense volume of smoke 
from end to end, the temperature being 107 deg. Fahr., 
with 97 per cent. of moisture, or nearly complete satura- 
tion. ith the fan running, the thermometer indicated 
80 deg. Fahr. (the temperature of the external air), and 
the moisture was normal. The volume of air injected by 
the fan was 164,000 cubic feet per minute, and that by 
the induced current 46,000 cubic feet, making a total of 
210,000 cubic feet of air per minute passing through the 
tunnel. It was not improbable that the Saccardo system 
would be selected for the ventilation of the two parallel 
tunnels, 12} miles long, now being constructed under the 
Simplon. 

In the second part of the paper the author animadverted 
on the inconsisténcy of keeping houses clean, streets’ 
swept, and sewers flushed with the object of preserving 
the air in a pure condition, while allowing it to become 
absolutely foul and putrid for want of proper ventilation. 
Air passed through human lungs had been well designated 
‘“‘air sewage.” It was highly poisonous, and the breath- 
ing of it over and over again was fraught with the gravest 
consequences tv health. It had been asserted by Dr. 
Ransome, F.R.S., that 70,000 deaths occurred annually 
in Great Britain from tuberculous disease, nearly all of 
which could be saved were the subject of fresh air both 
understood and acted upon by the community. Com- 
petent medical authority considered that the quantity 
of carbon dioxide in the air of rooms should not 
exceed ten parts per 10,000, equivalent to about 16 
cubic feet per head per minute. In French hospitals 
50 cubic feet per patient per minute was allowed. 
The author considered that 20 cubic feet per minute 
would be sufficient for ordinary purposes. ‘I'ables were 
given of the impurity in the air of schools, with different 
systems of ventilation, of that in dwelling-houses, and 
of that in sewers ; from which it appeared that the latter 
was the least impure of the three. Proceeding to con- 
sider the ventilation of particular public buildings, the 
author illustrated his views by reference to special cases 
which had come within his experience.. The fact should 
not be lost sight of that the air in a room might be quite 
cold and yet very foul ;_ whilst, on the other hand, it might 
be warm and yet perfectly fresh. To avoid draught, the 
air should enter through a large number of small orifices 
so as to thoroughly diffuse the current. This was done 
by gratings, but unfortunately these seriously diminished 
the volume of air passing through, owing to the friction 
of the bars. The same remark applied to extracting 
flues. The author was of opinion that no large building 
could be successfully ventilated without some mechanical 
force furnished by steam, electricity, falling water, or 
other such agency. Then, fans could be worked with 
certain results, whereas automatic extractors not infre- 

uently become inlets, thus reversing the whole system. 

he inlets should be Tobin or similar tubes, about 5 ft. 
above the floor. In one American State Legislation build- 
ing, the warmed fresh air entered on the level and in 
front of the desks of each member. i. 

In conclusion, the author urged the desirability of 
educating the public to the value and merits of fresh air. 








LAUNCHES AND TRIAL TRIPS. 

Tue. Sheldrake, ‘torpedo gunboat, which has been fitted 
with the Babcock and Wilcox ty peof water-tube boilers, has 
had two further steam trials. On an eight hours’ trial the 
engines developed a mean of 2600 horse-power, and the 
boilers showed a mean steam pressure of 145 Ib., the speed 
attained being 18 knots. Ona three hours’ full-power trial 
the mean results were an indicated horse-power of 4050, 
a speed of 204 knots, and coal consumption of 14 lb. per 
indicated horse-power per hour. The boilers worked 
satisfactorily on both trips. 


Messrs. William Hamilton and: Co., Port Glasgow, 
launched on the 3rd inst. a steel screw steamer of about 
2100 tons net register tonnage, and 3600 gross tonnage, 
to carry 5400 tons deadweight, for*the Argo Steam- 
ship Company, of Bremen. The vessel is intended for 
their American trade. The following are the principal 
dimensions: Length between perpendiculars, 330 ft. ; 
breadth, 45 ft. 6 in. ; depth moulded, to spar deck, 25 ft. 
6in. The machinery, which is being supplied by Messrs. 
David Rowan and Son, of Glasgow, is on the triple- 
expansion system ; the cylinders are 24 in., 40 in., and 
65 in. in diameter by 42 in. stroke, steam being supplied 
by. two large boilers working at 180 lb. pressure. The 
vessel was named the Asia. 








The large screw steamer Turkistan left the port of the 
Hartlepools for her trial trip on the 5th inst. She has 
been built by Messrs. Wm. Gray and Co., Limited, for 
Messrs. Frank C. Strick and Co., Limited, of. Swansea 
and London, her —- dimensions being : Length all 
over, 362 ft. ; extreme breadth, 45 ft. ; and depth, 26 ft. 
8 in. The machinery has been constructed-at the Central 
Marine Engine Works of Wm. Gray and Co., Limited, 
and is of the triple-expansion type, with cylinders 28 in., 
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43hin,, and 72 in. in diameter, and a piston stroke of 
48 in. The boilers are two in number, and are fitted 
with Messrs. Jas. Howden and Co.’s system of forced 
draught. A speed of 15 knots was easily maintained, the 
engines developing 2500 horse- power. 





The Andromeda, cruiser, whose coal consumption trials 
we have already reported, arrived at Spithead on the 
9th inst., at the conclusion of the last of her steam trials, 
all of which have proved satisfactory. On her eight-hours’ 
full power trial she made four runs over the measured 
distance between Rame Head and Dodman Point. On 
the trial the draught of water was 24 ft. 3in. forward, 
and 26 ft. 3 in. aft; the steam in boilers was 285 lb., and 
at the engines 245 Ib., the vacuum being 264 in.; the 
mean indicated horse-power was 16,781, the number of 
revolutions being 118.8 in the case of the starboard, and 
115.6 in the case of the port engine. The mean speed of 
the four runs on the measured distance was 20.41 knots ; 
while the coal consumption was 1.76 lb. per unit of power 
per hour. Captain R. F. H. Henderson, C.B., was in 
command. Soon after the ship reached Spithead, three 
stokers lifted a bunker lid, and, without waiting for the 

to escape, lowered a naked candle into the bunker. 
An explosion immediately occurred, and two of the men 
named Jasper Mallins and George Brinscombe, were 
knocked down by the force of the explosion. They were 
both seriously injured about the face, body, and shoulders ; 
but the more serious injuries were sustained by Brins- 
combe, who is in a critical condition. As s ily as 
possible the two men were removed to Haslar Hospital. 





The s.s. Britannic went to sea on December 8 for her 
official trial trip. She is a fine large steel screw steamer, 
and is the sixth vessel which Messrs. William Gray and 
Co., Limited, have built for the same owners—Messrs. 
W. H. Cockerline and Co., of Hull. She is of the fol- 
lowing dimensions: Length over all, 336 ft. ; breadth, 
48 ft. 6in.; and depth, 24 ft. Triple-expansion engines 
have been — by the Central Marine Engine Works 
of Messrs. William Gray and Co., Limited, the cylinders 
being 24 in., 38 in., and 64 in. in diameter, with a 

iston stroke of 42in, Steam is generated in two extra 
arge steel boilers working at a pressure of 160 Ib. per 
square inch. The trial took place in Hartlepool Bay. 
The performances of both vessel and machinery were in 
every way satisfactory. 





Sir Raylton Dixon and Co., Limited, Middlesbrough, 
launched on December 12, a twin-screw mail and pas- 
senger steamer, built for Messrs. Elder, Dempster, and 
Co., of Liverpool. Her principal dimensions are 382 ft. 
by 46 ft. by 25 ft. moulded. Accommodation will be 
provided for 108 first-class and 50 second-class passengers, 
with large dining-room panelled in marble and inlaid 
wood in the house on deck. A powerful refrigerating 
machine with large cooling chambers will also pro- 
vided, for the conveyance of fresh eer provisions, &c. 
Twin-screw triple-expansion engines will be fitted by the 
Wallsend Slipway and Engineering Company, Limited, 
Newcastle-on-Tyne, having cylinders 214 in., 35 in., 
and 59 in. in diameter by 42 in. stroke, supplied with 
steam by four large single-ended boilers working at 180 lb. 

ressure, and fitted with Howden’s system of forced 
amr The vessel was named Clarence. 


The s.s. Dunscore and s.s. Dunrowan ran their trials 
last week. Both steamers, as also other two ready for 
launching, have been built by Messrs. J. McArthur and 
Co., Paisley, and engined by Messrs. Bow, McLachlan, 
and Co., Punter, to the order of Messrs. Paton and 
Hendry, Glasgow, for the coasting trade. They are ver 
strongly built, in order to make them capable of load- 
ing and discharging on the ground, being specially 
strengthened for that purpose, with long clear holds 
free of stanchions or other obstruction, enabling them to 
carry all kinds of cargo. The Dunscore went out on trial 
on Tuesday, the 6th inst. The day was very stormy, and 
afforded a capital opportunity of testing the new steamer’s 
seagoing and steaming abilities. Despite the stormy 
weather, a speed of 9 knots was easily obtained, being in 
excess of contract speed. The Dunrowan went out for 
loaded trials on Saturday, the 10th inst., the weather 
being again stormy. The loaded trials were in every 
respect satisfactory, all the requirements being fully met. 





There was launched on the 13th inst., from the Jarrow 
yard of Messrs. Palmers’ Shipbuilding and Iron Com- 

any, Limited, a steel twin-screw steamer of the following 
imensions: Length between perpendiculars, 445 ft.; 
breadth extreme, 52 ft.; depth moulded, 30 ft. 10 in. 
The vessel is rigged as a four-masted fore-and-aft 
schooner. She is of the three-decked type, with two 
steel decks laid all fore and aft, and has an iron shelter 
deck strengthened for the Atlantic trade, extending over 
the whole length, and above this is a shade deck, cover- 
ing the machinery —— All the available space 
under the shelter deck, and along each side under the 
shade deck, is fitted for carrying cattle. Water ballast is 
arranged to be carried in a deep cargo tank and in 
the after peak, giving the vessel a total water ballast 
capacity of over 2000 tons. She is designed to carry 
about 8000 tons deadweight on a mean draught of 
25 ft. The vessel is divided into ae watertight com- 
partments by means of seven steel bulkheads, all of 
which extend to the upper deck. Each cargo compart- 
Ment is fitted with a complete set of grain division boards, 
extra large cowl ventilators, and all other requirements 
for the safe carriage of Aft of the 


tons of cargo. The engines which are twin-screw, are 
also being constructed by the Palmer Company. They 
are of the inverted vertical triple-expansion type, each set 
having cylinders 26 in., 43 in., and 70 in. in diameter by 
45 in. stroke, steam being supplied by three double-ended 
boilers 14 ft. 6 in. in duanhar oe 17 ft. 6 in. long, with a 
working poe of 180 1b. The vessel, which has been 
built to the order of Messrs. Elder, Dempster, and Co., 
of Liverpool, was named Mon le, and is the third of 
six steamers ordered from the Palmer Company, for the 
same owners. 





Messrs. William Simons and Co., Limited, Renfrew, 
launched on the 13th inst., complete with steam up, a 
vessel named Recovery, constructed to the order of the 
British Admiralty for special service in connection with 
Plymouth Breakwater. The hull of the vessel is built of 
steel in accordance with the usual Admiralty require- 
ments, and, in addition, the shell and deck are sheathed 
with teak. She has an upper and lower deck, each being 
fitted with three lines of rails for the conveyance of six- 
teen trucks loaded with stones. The trucks will be taken 
on board the vessel over the bow with their full load. 
A 20-ton steam crane, constructed by Messrs. G. Russell, 
Motherwell, is — for lifting and lowering the 
trucks and discharging same over the side. Special 
sheerlegs are also provided for the recovery of stones up 
to a weight of 7 tons. The engines and boilers are of the 
usual type. Suitable accommodation is provided for 
officers and crew. Her berth in the yard will be 
occupied by a dredging vessel on order for the Russian 
Government. 





The s.s. Malang, which has been built by Messrs. 
Wigham Richardson and Co., at their Neptune Works, 
Newecastle-on-Tyne, for the Retepstemnnaiie Lloyd of 
Rotterdam, went for a trial trip off the River Tyne on 
Monday, the 12th inst. The steamer is built of steel, to 
take the highest class in the Registry of the Bureau 
Veritas, and is 333 ft. in length by 44 ft. 2 in. beam. 
She has comfortable accommodation for a limited number 
of first-class passengers. The propelling machinery, which 
has also been constructed by Messrs. Wigham ‘Richard- 
son and Co., consists of a set of triple-expansion engines. 
On the trial trip these worked without the slightest hitch, 
and drove the vessel at a speed of 114 knots. 


On Tuesday, the 13th inst., there was launched from 
the yard of Messrs. R. Williamson and Son, Workington, 
a finely modelled screw steamer built for Messrs. J 
Edwards and Co., Liverpool. Her dimensions are: 
Length between perpendiculars, 152 ft. 3in.; breadth, 
23 ft. 6 in.; depth moulded, 12 ft. 3in.; and designed to 
carry 520 tons on Lloyd’s freeboard. The engines are to 
be — by Messrs. Ross and Duncan, of Govan, and 
are of the compound type, having twocylinders 19 in. 
and 38 in. in diameter with a stroke of 27 in. She was 
named Rock Channel. 








BomsBay, Baropa, AND CENTRAL INDIA Ratway.— 
Anglo-Indian railway reports are now making their 
appearance very freely. The most remarkable of the 
Anglo-Indian railway companies is probably the Bombay, 
Baroda, and Central India, which gives its proprietors 
a return for the year ending June 30, 1898, at the rate 
of 74 per cent. per annum. Considering the disturbed 
condition of Indian life, in consequence of the lament- 
able plague outbreak, this is an excellent result. The 
company’s profits were reduced in 1897-8 by the plague 
and also by famine difficulties; but the distribution 
upon the company’s stock next month will be 1/. per 
cent. larger. The remarkable success of the Bombay, 
Baroda, and Central India Railway is due not only 
to the company’s own lines properly so-called ; 
but it is, also, largely attributable to the fact that 
the undertaking realises considerable profits upon the 
working of various Government and native State lines. 
The Government and native State lines, which the 
Bombay, Baroda, and Central India Railway works, 
represent a much larger mileage than the com- 
pany’s own lines, the latter figuring for 461 miles, and 
the former for 2125 miles. Altogether the Bombay, 
Baroda, and Central India Railway is working, it will be 
seen, 2586 miles of line, so that its system is practically 
one of the largest in the world. One drawback in con- 
nection with the Bombay, Baroda, and Central India 
Railway is the confusion which has been allowed to 
creep into its gauge. It should have been noted 
with respect to the dividend of 74 per cent, per annum, 
which the proprietors will receive for 1897-8, that half the 
profits in excess of 5 per cent. per annum have t> be 
shared with the Anglo-Indian Treasury, until the in- 
terest advances made by the Treasury in the early history 
of the undertaking have been repaid in full, so that the 
rofit realised for 1897-8 was not merely 74 per cent., but 
in reality 10 percent. When the interest advances of the 
Anglo-Indian Treasury have been fully recouped, the 
whole of the profits will belong to the company. On the 
other hand, the Anglo-Indian Government has a 
right to purchase the company’s lines upon equit- 
able terms; and this right of purchase will pro- 
bably be exercised when the whole of the interest 
advances have been cleared off. The Indian lines have 
rendered enormous services to British India, and have 
developed a traffic far exceeding the anticipations of 
their original promoters. This is shown in the fact that 
the main line of the Bombay, Baroda, and Central India 
Railway from Bombay to Baroda, a distance of 247 miles, 
is being duplicated, in order to provide for a business 
which outgrown the company’s present carrying re- 





= or other j 
@ngine-room the ’tween decks are insulated and fitted with 
the necessary refrigerating plant for carrying about 500 


THE “DUKE OF CORNWALL.” 


In our issue of July 29 last we gave an account of 
the trial of the Duke of Cornwall, a new cross- 
Channel mail steamer built by Messrs. Vickers, Sons, 
and Maxim, of Barrow, to the joint order of the 
Lancashire and Yorkshire and the London and North- 
Western Railway Companies for their Fleetwood and 
Belfast route. We then stated that we should illus- 
trate this vessel at a later date, and in fulfilment of 
this promise we now publish the illustrations on our 
two-page plate and on the two following pages. On 
our two-page plate Fig. 1 is a sectional profile view, 
Fig. 2 an upper deck plan, Fig. 3 a main deck plan, 
and Fig. 4 a lower deck plan. As will be seen by 
our two-page plate, the Duke of Cornwall is a twin- 
screw vessel, Ser length over all being 325 ft. 6 in.; 
her moulded beam, 37 ft.; and her moulded depth, 
17 ft. 6 in., the draught being 12 ft. 8 in. She has 
passenger accommodation for 412 saloon and 388 
steerage passengers, and, in addition, will carry 250 
tons deadweight of cargo. Her gross tonnage is 


1540 tons, whilst the net registered tonnage is 4144 
tons. There are two small pole masts, on which can 


Fig.1. 
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Joy’s ASSISTANT CYLINDER. 


be hoisted fore and aft sails of a very elementary 
nature. There is a single funnel 365 ft. 8 in. high and 
9 ft. 6 in. in diameter. 
The hull is divided into eight compartments by 
watertight bulkheads. The first - class passenger 
accommodation is placed as near the middle of the 
vessel as possible forward of the machinery space. 
The dining-saloon is on the main deck, and occupies 
34 ft. of the length of the vessel, whilst it extends from 
side to side. It is a handsome room upholstered and 
finished with all the taste and luxury that distin- 
ishes the highest class of modern vessels of this 
Secirigtion. The walls are lined with polished satin- 
wood and sycamore, and are ornamented with some 
well-executed wood carving. The whole effect is 
light and pleasant, though by no means cold, being 
incest by the dark red velvet-covered upholstering,, 
as well as by the bookcases and curtains. Moreover, the 
severe square shape, which makes it so difficult to give 
a snug appearance to a big saloon, is broken u y, & 
lighting and ventilating trunk. This divides the for- 
ward end into two wings or recesses, in which tables 
are placed. The ladies’ saloon is at the port side on the, 
main deck and alongside the saloon stairs. The decora- 
tion here is also very tastefully carried out, the polished 
light wood and panels of or toe flowers con- 
trasting with the dark green upholstering in a pleasant 
manner. On the whole it may. be said that those re- 
sponsible for the decoration have been particularly 
successful, the design being such that it will neither 
appear cold in winter nor heavy in hot weather. The 
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accommodation for second-class passengers is also ex- 
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THE ENGINES OF THE TWIN-SCREW STEAMER “DUKE OF CORNWALL.” 
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cellent. It is placed right aft, and though the fittings ;the main saloon are the first-class state-rooms, all|each side abreast of the machinery space thcre is a 
are, of course, not of the expensive character of those | arranged and fitted on the same scale as if the vessel | long length where there are other stalls. On the star- 
of the saloon accommodation. yet they are of a com- | were an ocean liner destined for long voyages, in place | board side aft, a cabin is set apart for those in charge 
fortable and homely nature. The men’s cabin isright of being a cross-Channel boat making trips of a few| of cattle, there being also a cabin for ten seamen 
aft on the main deck occupying the whole width, hours’ duration. The advance in comfort and con- immediately forward of this. There is also a second 
whilst the females’ cabin is just forward on the port | venience made in vessels of this class has been truly cabin for cattle attendants, alongside the other re- 
side. surprising during the last few years, and this vessel | ferred to. These are all on the main deck. Extend- 
'\ Returning to the forward part of the vessel we find | is a most excellent example of the fact. |ing for a distance of about 100 ft. amidships, on the 
ladies’ cabins, with excellent state-rooms, on the port) A leading feature in the Duke of Cornwall is the | upper deck, is a raised superstructure the forward end 
side abaft the ladies’ saloon on the port side ; and aft | accommodation for carrying cattle, and care has been | of which is occupied by the smoking-room, whilst at 
of these again the ladies’ lavatory accommodation, all| taken to arrange it so that there shall be as little | the after end are several commodious and airy state- 
most convesiently arranged and connected by a gocd | nuisance as possible to the passengers. On the main|rooms. Access is gained to the saloon by a staircase 
passage-way. Opposite to the ladies’ saloon on the | deck, forward of the saloon, and separated from it leading to the main saloon. The captain’s cabin is 
same deck there are three state-rooms, which are thus by one compartment, are portable cattle stalls ; whilst | placed again above this and at the extreme fore end is 
on the starboard side of the companion. Abaft these a further space aft, in front of the men’s lavatories, | the wheel-house. The main part of the crew’s accom- 
are the gentlemen’s lavatories. On the deck below has been devoted to the same purpose; also on | modation is right forward on the main and lower decks. 
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THE ENGINES OF THE TWIN-SCREW STEAMER 


“DUKE OF CORNWALL.” 


CONSTRUCTED AT THE NAVAL CONSTRUCTION WORKS OF MESSRS. VICKERS, SONS, & MAXIM, LTD., BARROW-IN-FURNESS. 





Fig? 


There is also a deck-house abaft the after mast where 


the officers of the ship are berthed. 

Two features in which modern vessels of this 
character are superior to the old cross-Channel boats, 
are lighting ak ventilation. Here, again, we find 


the present ship affords an excellent example of 


modern practice. Ample air trunks are fitted and 
electrically driven fans are: provided for keeping the 
air in circulation, so that the foul air may be exhausted 
and fresh air introduced. Artificial illumination is 
effected by electricity throughout. That, however, 
is happily now a matter of course in high-class vessels 
of this nature. The electrical installation has been 
carried out by the electrical staff of the Lancashire 
and Yorkshire Railway Mechanical Engineering De- 
partment, of which Mr. J. A. F. Aspinall is the 
chief. The navigational lights are also electric, and 
there is a powerful searchlight provided for use when 
needed. 

The propelling machinery was made at Barrow by 
the builders of the vessel, Messrs. Vickers, Sons, and 
Maxim, to the designs of Mr. James McKechnie, the 
manager of the engineering department to the firm. 
The position of the propelling machinery is shown in 
Figs. 1 and 4 of our two-page plate, whilst in Figs. 5, 
6, and 7 on the present and opposite pages we give 
general views of the main engines. These are of the 
three-stage compound type, with four cylinders, work- 
ing each on’ aseparate crank. For each set of engines 
the high-pressure cylinder is 224 in. in diameter, the in- 
termediate cylinder 34in., and the two low-pressure 
cylinders each 384 in., the stroke being 33in. The 
engines are balanced on the Yarrow, Schlick, and 


Tweedy system, with most satisfactery results as | 


regards the absence of vibration. As will be seen, the 
two low-pressure cylinders are placed at the ends, the 
high-pressure and the intermediate-pressure cylin- 
ders being between them. This allows a sequence 
which affords a very perfect balance of the moving 
parts. For the high and intermediate-pressure engines 
there are piston valves, which are placed next to 
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each other in the middle of the row 
of cylinders ; whilst fur the low-pres- 
sure engines there are flat double-ported 
valves, with the usual relief rings, 
placed outside the cylinders, and, there- 
fore, at the two ends respectively of the 
whole set. Ordinary link motion is 
provided. Steam and hydraulic revers- 
ing gear is fitted. The air pumps are driven by side 
levers from the high-pressure connecting-rods, as 
shown in Fig. 7, and each set of engines has a separate 
cylindrical condenser placed at the back in the wings 
| of the engine-room. The engines are placed front to 
front, there being a central passage between. The 
| total coolirg surface is 6400 square feet. The usual 
| centrifugal circulating pumps for refrigerating water 
| are used, and have connections for drawing from the 
| bilge if needed incase of accident. Their capacity is 
| 300 tons per hour. Besides these there are the usual 
— pumps, &c. The two feed pumping engines 
are of the Weir type. There are also a feed-water 
heater and a Rankine feed-water filter for extracting 
grease, &c. 

There are, as shown in Fig. 4, four single-ended 
cylindrical boilers placed, in two pairs, side-by-side in 
one boiler-room, their uptakes leading to the single 
funnel. Each boiler has four Morrison furnaces. Their 
front ends are outwards, so that the forward pair are 
stoked forward and the after pair aft. The boilers 
are each 15 ft. 3 in. in diameter and 11 ft. long. The 
total grate surface is 317 square feet, and the total 
heating surface 10,772 square feet, the proportion of 
heating surface to grate surface being, therefore, about 
34to1. The boiler-room is fitted with air locks and 
two 6-ft. fans are provided for supplying forced 
draught if needed; but, we understand, it is not 
anticipated to run with closed stokeholds as a usual 
|thing. An auxiliary boiler of the vertical type is 
| placed aft of the main boilers immediately in front of 
| the engine-room. The main boilers are pressed to 
| 180 lb. per square inch. 

As stated in our former notice, the Duke of 
| Cornwall made a trial run from Fleetwood to Belfast 
on July 21 under the superintendence of Captain J. E. 
Jackson, the marine superintendent to the joint 
owners. The run was made at the mean speed of just 
| on 20 knots, the maximum speed on any one hour was 
| 22 knots by log. The contract speed was 194 knots. 
| The revolutions averaged 163, and the steam pressure 





amps 
' 
IAL & 
' ! 
' ' 
+ + 
A\ a 
' ' 
' i 
D . 
Uy 1 HW 
INICA TH 
H \\ \ NI as 
' tna 
Su™ trem Roller. = 
SS 
ro y 
Yyy Lp Yy 
MV = 
\N 
NN 
\ 
SS 
YY 
Yvfy 
Uf 
UY 












tren ica ty 
FAI WW SSSS¥} 
















WF 



















Si anes 
we 
Bis Oil 
An — 
a 
E Za OR OR / 
Z N AN 
Ty WLLLB y N VW 
MSS ~ \ 
\ 


QQWyo 





XQ QQOGGQW AAA 





was 180 lb. to the square inch. The air pressure was 
lin. and the estimated power 6000 indicated horse- 


ower. 
It should be added that the vessel was built to the 
companies’ own designs, under the supervision of the 
marine superintendent, and Mr. A. T. Gibson, superin- 
tendent engineer to the joint railway companies. 

An interesting feature in connection with the design 
of the engines is the application of Joy’s assistant 
cylinder. This device we illustrate in Figs. 8, 9, and 
10 on the present page, whilst Figs. 11 and 12, page 779, 
show an arrangement proposed to be put on another 
vessel, The assistant cylinder, which Mr. Joy objects 
to being styled a balance cylinder, does, it is claimed, a 
great deal more than merely balance the weights of the 
moving parts. It absorbs the momentum at each end of 
the stroke, which is a cause of vibration and jar on the 
gear, and it further does a part of the actual driving 
up and down of the valve, so that the gear is no longer 
overworked, but is enabled to do what is required of it 
silently and without any undue stresses being}brought 
upon it. This is effected by means of admitting live 
steam automatically by suitable ports to both the upper 
and the under sides of the piston as required, the steam 
being cut off, expanded, and exhausted. The amount of 
steam is controlled by a small stop-valve, which is set 
by ear to admit the required amount. This is the 
only point which requires attention, and when the valve 
is once properly set, it may be altogether left alone. 
If too much steam is admitted, it may over-drive the 
gear, but when correctly adjusted—a matter which 
there is no difficulty in ascertaining—the valve will be 
seen to be apparently “‘ floating,” and the gear will be 
quite noiseless. This naturally means absence of wear. 
Means are provided in these cylinders for taking in- 
dicator cards. 

‘In the present case the two intermediate and four 
low-pressure gears are fitted with the assistant cylin- 
der. It was decided to make this application of Mr. 
Joy’s invention after a prem, experience of it on 
the Duke of Clarence and the Duke of Lancaster, and 
afterwards on the Duke of York, where 8-in. diameter 
assistant cylinders replaced the original 13-in. diameter 
balance cylinders, these vessels being elder sisters of 
the vessel now under notice and belonging to the 
same owners, 

It will be seen by our engraving (Fig. 8) that the 
cylinder is fitted directly on to the top of the valve 





chest, whilst the valve rod is prolonged through the 
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cover terminating in the piston to which it is attached. 
In the piston are cast two ports on opposite sides 
2k in. wide, one A admitting steam to the top and the 
other B to the under side of piston. The valve, as 
shown, is assumed to be approaching the end of its 
stroke, and the cylinder is about to take steam to 
the bottom through the port B in the piston from 
a similar port C in the cylinder wall, communicatin 
direct with the boiler. Thus steam being admit 
before the ead of the stroke, a cushion is formed to 
check the momentum of the valve, and bring it quietly 
to rest. The steam will then help to re-start the 
valve on its upward stroke and relieve the eccentrics 
by carrying the weight of the gear. After a certain 
point has been reached, steam is cut off and allowed 
to work expansively until exhaust opens to the con- 
denser through the port E. The same cycle is then 
gone through on the top side, D and A being steam 
and F exhaust ports. The —_ Cand D are con- 
nected by a belt leading round one side of the cylinder. 
It should be noted that admission of steam is later, 
and exhaust opening earlier, on the top side than on 
the bottom, the piston not having to carry the weight 
of the valve and gear on the down stroke. A gun-metal 
sleeve is provided, with water grooves turned in it, 
in lieu of a stuffing-box, between the cylinder and 
valve chest, this having been found to be an efficient 
and simple means for preventing the passage of steam. 
For the sake of ascertaining that the relative posi- 
tions of the valve and piston are correct, after the cy- 
linder is in place, the plug P can be withdrawn ; then, 
when the valve is in the middle of its stroke, the small 
hole in the piston should appear in the centre of 
the sighting hole P. The supply of steam to the cy- 
linder is regulated, as already stated, by a stop-valve 
which is opened more or less as required till all 
rattling and jar of the gear ceases, when no further 
attention is needed. 

In Figs. 11 and 12, page 719, we show various improve- 
ments recently introduced. In order to balance the pull 
of the exhaust, pockets G, H are cast on the sides of the 
cylinder opposite to the exhaust ports E, F. These 
pockets have ports through the cylinder wall similar 
to those opposite, whilst the pockets are connected to 
the exhaust passage by means of copper pipes outside 
the cylinder, E being connected to G, and F to H. 
The piston rings have been abandoned, thus simplify- 
ing the manufacture by enabling the bars across the 
exhaust ports to be dispensed with, and at the same 
time removing any trouble incidental to the use of 
rings, where no lubricant is permitted in the cylinder. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon meeting 
of the warrant market last Thursday some 20,000 tons 
of iron changed hands. The tone was dull. Scotch left 
off unchanged, and hematite iron rose 4d. per ton. In the 
afternoon the market was stronger, in response partl 
to the report that the Spanish Government had practi- 
cally decided to put an additional tax on iron ore exports. 
Abont 20,000 tons were bought and Scotch and hematite 
iron both rose 2d. per ton. The settlement prices were 
as follow: Scotch iron, 49s. 14d. per ton; Cleveland, 
44s. 104d. ; Cumberland and Middlesbrough hematite iron, 
respectively, 57s. and 54s. 6d. per ton. On Friday forenoon 
some 15,000 tons of iron were dealt in. Prices were just a 
shade easier than at the close on the preceding day. 
Scotch iron fell 1d. per ton and hematite iron $d. In the 
afternoon about 10,000 tons changed hands, and after 
being flat the market closed steady. The settlement 
prices were: 49s., 44s. 74., 563. 9d., and 54s. 44d. per 
ton. A moderate business was done on Monday forenoon. 
About 25,000 tons were dealt in. The tone was flat. 
Scotch fell 1d. ad ton, and hematite iron 34d. The 
market continued flat in the afternoon, on a pressure of 
sales, about 30,000 tons being dealt in, chiefly hematite 
iron, and prices gave way another 4d. to 14d. per 
ton. At the close the settlement prices were as 
follow: 48s. 11}d., 44s. 44d., 563. 4id., and 54s. 3d. 

r ton. Some 20,000 tons of iron were dealt in on 

uesday forenoon. The tone was still flat, and Scotch 
fell 1d. and hematite iron 24d. per ton. Something 
approaching a sensation was caused in the afternoon in 
connection with the figures giving the returns of hematite 
pig iron in store at Barrow. In the forenoon the figures 
put upon the board in the Royal Exchange were 55,002 
tons, thus showing an increase of 873 tons for the week. 
In the afternoon the figures were altered to 85,002 tons, 
showing an increase of 30,873 tons for the week, or fully 
5000 tons per day. A considerable amount of indigna- 
tion was oxpeeened, and the mater is likely to be brought 
before the Pig-Iron Association. A few lots of Cleve- 
land and Middlesbrough hematite iron changed hands, 
and the settlement prices were 48s. 9d., 44s., 56s., and 
54s. 44d. per ton. good business was done this fore- 
noon. The tone was flat, but prices were hardly changed. 
The amount of business done was some 40,000 tons. In 
the afternoon other 20,000 tons changed hands, and the 
tone was better. The settlement prices were 48s. 9d., 
44s., 563., and 54s. 44d. per ton. The number of 
furnaces in blast is still 82, as against 81 at the same time 
last year. Four are making basic iron, 32 are making 


gg > | iron, and 46 are using hematite iron ore. 
The following are the current quotations for makers’ 
No, 1 iron: de, 54s. per ton; Gartsherrie, 56s. 6d.; 


ly 
Summerlee fej Calder, 57s.; Coltness, 60s. per ton 
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ing shinee at re + ‘Glengarnock 
(shipped at Ardrossan), 54s. 6d.; Shotts (shipped at 
Leith), 57s.; Carron (shipped at Grangemouth), 56s. 
r ton. ‘The returns as to shipments of pig iron 
rom all Scotch ports for the ot week were as 
follow: For the week ending t+ Saturday, 4173 
tons, against 5101 tons in the corresponding week of 
last year. They included 200 tons for India, 100 tons for 
France, 140 tons for Italy, 220 tons forGermany, 158 tons 
for Russia, 290 tons for Holland, 100 tons for Belgium, 
242 tons for Spain and Portugal, 105 tons for China and 
Japan, smaller quantities for other countries, and 2468 
tons coastwise. Trade prospects at home are as good as 
ever, and the present large consumption is practically for 
the first six months of next year. The demand for the 
Continent for pig iron is quiet, and so far, comparatively 
few sales have m made for spring shipment. The 
stock of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 318,809 tons yesterday afternoon, as com- 
pared with 320,202 tons yesterday week, thus showing a 
reduction for the past week amounting to 1393 tons. 


Finished Iron and Steel.—There has not been any 
change in the position of the steel trade during the past 
week. There is continued briskness, and the prices 
quoted are: Angles, 6/. 10s. per ton; round, flat, and 
square bars, 7/. 5s. to 7/. 7s. 6d.; ship-plates, 6/. 17s. 6d.; 
boiler-plates, 7/, 15s. per ton. In the finished iron trade 
—_—- very marked briskness, and prices are well main- 
tained. 


Glasgow Copper Market.—The sales of copper last 
Thursday forenoon amounted to 50 tons, and the price 
advanced 53. per ton. In the afternoon 25 tons changed 
hands, and the price rose other 3s. 9d. per ton. At the 
morning meeting of Friday’s market 100 tons changed 
hands, and the price again advanced 5s. per ton. One 
lot was dealt in at the afternoon meeting, and the fore- 
noon gain was lost. At the forenoon meeting on Mon- 
day 60 tons were sold, and the price gave way 8s. 9d. per 
ton. In the afternoon 50 tons changed hands at about 
the previous prices. Yesterday forenoon 150 tons of the 
metal were dealt in, and the price gave p= 3s. 9d. per 
ton. There was no business done in copper this forenoon, 
but the price rose 1s. 3d. per ton, and in the afternoon 
50 tons were sold, and prices fell 5s. per ton, the settle- 
ment prices being 55/. 2s. 6d. per ton. 


East of Scotland Engineering Association.—The opening 
meeting of this Association was held in Edinburgh last 
Wednesday night, when Mr. John Young, C.E., the 
president, read a paper on “ Power Stations.” The 
paper treated of the various conditions to be observed 
in the design and construction of power stations. A 
short discussion followed, and Mr. Young was cordial] 
thanked for his paper. Mr. D. G. Hill, North Britis 
Railway engineer’s office, was elected to the treasureship 
en vacant by the resignation of Mr. A. K. Ruther- 
ford. 


Scotch Coalmasters’ Combination: New Association.— 
It is stated that an Association, which practically em- 
braces all the coalmasters of Scotland, has just been 
formed. Directly, it includes the coalmasters of the 


West of Scotland—Lanarkshire and Ayrshire—of Airdrie | P° 


and Slamannan, and of the Lothians. Fife does not 

join, but will work in harmony. The whole Scotch coal 

has thus at last come into line, and for mutual 

— will be the greatest combination this side of the 
rder. 


Sail-Cloth Factory for Greenock.—The old flax mill in 
Lynedock-street, Greenock, has m purchased for the 
purpose of being transformed into a sail-cloth factory, 
and this week the new turbines were set in motion for the 
first time. Sixty looms have been fitted up. It is ex- 
pected that weaving operations will be commenced about 
the middle of next month. 


Appointment to a Professorship at the Cape.—Mr. 
Laurence Crawford, son of a Glasgow iron merchant, has 
been appointed Professor of Mathematics in Cape Town. 
He had a very successful career as a student, beginning 
at Glasgow High School, where he gained the Lumsden 
Gold Medal. He next joined the University of Glasgow, 
and took distinguished honours. From Glasgow he went 
to King’s College, Cambridge, where he was elected a 
Fellow of King’s Cellege, and was appointed a Lecturer 
in Mathematics in Mason University College, Birming- 
ham, and in 1896 he was appointed Examiner in Mathe- 
matics and Natural Philosophy at the University of 
Glasgow. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

A Proposed New Dock at Hull.—The Humber Conserv- 
ancy on Monday considered a scheme propounded by the 
North-Eastern Railway Company and the Hull and 
Barnsley Railway Company for a joint dock at Hull, 
and it met with general approval. It was explained also 
that a Bill had been promoted to give the Commissioners 

wers to deal with wrecks and obstructions in the 

umber, a matter that was regarded as of very consider- 
able importance. 

Light Railways for Yorkshire—A company with a 
capital of 50,000/. is being formed to run a pro light 
railway from Beverley to Beeford and Bridlington, for 
which orders have already been made. 


The Hull Coal Trade.—The Hull coal trade continues 
active. There were sent to the port last month 278,016 
tons of coal showing an increase over the corresponding 
month of this “ogee year of 38,144 tons. During the 
11 months of the year the weight sent was 3,142,832 tons, 





compared with 2,445,472 tons sent in the first 11 months 
of 1897, or an increase of 697,360 tons. The improve- ! 








ment in the coasting trade was equally good. Las 
month 25,761 tons were sent from Hull to ports on re 
coast, as com’ with 23,582 tons in in the previous 
November. In the 11 months the trade coastwise came 
to 296,370 tons, against 197,448 tons in 1897, being an in. 
crease of 98,922 tons. The exports to foreign countries also 
keep up remarkably well. Last month 164,539 tons were 
degpatched, pean increase of 51,658 tons over the same 
month of 1897. The quantity sent in the eleven months 
was 1,579,357 tons, as compared with 1,093,591 tons in 
1897, or an increase of 485,766 tons. The large increase 
in the tonnage sent away this November is due to the 
extremely active trade done with South America, Ger. 
many, Italy, and other ordinary foreign customers. 


Iron and Steel.—The heavy branches of trade have 
undergone little change this week. They are all fully 
employed and the demand for iron and steel is still very 
brisk. Manufacturers of tools have plenty of orders on 
hand alike on home and foreign account. Generally in 
the cutlery and plating industries men will be found full 
employment up to Christmas. 


South Yorkshire Coal and Coke.—A feature in the coal 
trade this week has been the falling off in the demand for 
household qualities owing to the mildness of the weather, 
Tn fuel for manufacturing purposes a brisk trade is being 
done, and on contracts for next year rather better prices 
are being obtained. All classes of coke are going well, 
and prices are ruling higher. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, the market was weak 
and business was quiet. Buyers would not purchase 
more iron than they were compelled to, the recent 
collapse in warrants, and the near approach of the Christ- 
mas holidays, when stocktaking is general, combining 
to restrict business. No fault, however, could 
found with other considerations, and in point of 
fact nearly everybody connected with the staple 
industry took a bright and hopeful view of the future, 
and predicted that next year will be one of great activity 
and prosperity. No. 3 g.m.b. Cleveland pig iron was 
said to have been bought at as low as 44s, 3d. for prompt 
f.o.b. delivery, but a good few merchants asked 44s. 6d., 
and makers as a rule would not pha below 45s. There 
were not many inquiries on forward account. The 
lower qualities of pig iron were steady, No. 4 
foundry being 44s., and grey forge 42s. to 42s. 6d. 
Middlesbrough warrants were 44s, 3d. cash buyers. 
East coast hematite, though the local consumption 
continues very heavy, was rather quiet in sympathy 
with the fall in warrants. From 54s, 9d. to 55s. was 
named for early delivery of Nos. 1, 2, and 3. Spanish 
ore was to some extent unsettled, the dislocation bein 
caused by the uncertain feeling which exists with regai 
to the imposition by the Spanish Government of an ex- 
rt tax onore. Dealers were consequently very cautious 
in their transactions, and sellers as a rule would not enter 
into contracts for delivery far ahead. Average rubio was 
put at 15s. ex-ship Tees. Middlesbrough hematite war- 
rants were 54s. 44d, cash buyers. To-day there was no 
alteration in the market. 


Manufactured Iron and Steel.—There is continued very 
great activity in nearly all branches of these two impor- 
tant industries. Producers are much pressed for delivery, 
and prices all round have a decided upward tendency. 
Orders, in fact, could not be placed at market quotations, 
which are really for forward delivery, and for anything 
like early delivery, very high rates would have to be 

id. Few firms are in a position to contract except for 

elivery well into next year, and some have orders on 
hand which will keep them occupied for a twelvemonth. 
Common iron bars are 6/. 2s. 6d.; best bars, 6/. 12s. 6d.; 
iron ship-plates, 6/. 10s.; iron ship-angles, 6/. 5s.; steel 
ship-plates, 62. 15s.; steel ship-angles, 6/. 10s.; and heavy 
sections of steel rails, 47. 12s, 6d.—all less the customary 
23 per eet discount for cash except rails, which are net 
at works 


Coal and Coke.—Coal is in good demand, and quota- 
tions are well maintained. Gas and manufacturing coal 
are in very good request, and the former is being largely 
shipped. Bunker coal steady. Coke is in only very 
moderate request for shipment, but the local require- 
ments are very large, and average qualities range from 
15s. 3d. to 15s. 6d. delivered at Tees-side blast-furnaces. 








NOTES FROM THE SOUTH-WEST. | 

Cardiff.—Steam coal has ruled steady for prompt ship- 
ment. Last week’s shipments, however, barely reached 
330,000 tons, or 30,000 tons less than in the previous seven 
days. The best steam coal has made 13s. tod3s. 6d. per 
ton, and secondary qualities 11s. to 12s. 6d. per ton. 
There has been about an average demand for household 
coal; No. 3 Rhondda 1, has made 12s. 6d. to 13s. per 
ton. The inquiry for coke has been fairly satisfactory ; 
foundry —_— have made 18s. 6d. to 19s. per ton, and 
furnace ditto 16s. 6d. to 17s. 6d. per ton. 


Dockyard Mechanics.—In response to applications for 
extra pay to dockyard mechanics when employed on work 
of a hazardous c ter, the Lords of the Admiralty 
have decided that electrical fitters and other workmen, 
while actually engaged in the work of examining and 
testing lightning conductors at the top of high chimney- 
stacks, magazines, semaphores, clock towers, &c., are to 
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be paid at the rate of one and a half times their ordinary 
day’s pay. 

Keyham.—Fleet-Engineer J. H. Adams has been 
selected for service at Keyham as instructor of the 
students at the Royal Naval je sal, College. Staff- 
Engineer D. J. Bennett, who has held the appointment 
since October, 1893, has been directed to proceed to the 
works of Messrs. Laird Brothers, Birkenhead, to oversee 
the engineering of the Glory, line-of-battleship. 


Milford Haven and Canada.—The Gaspesia, the first 
of the new line of Transatlantic steamers between Milford 
Haven and Paspehiac, an ice-free port in the Baie des 
Chaleurs, Canada, cleared from Milford on her first voyage 
on Thursday. The Gaspesia, formerly known as the Gal- 
licia, was purchased by the promoters of the new line 
from the Pacific Steam Navigation Company. She carried 
on her first voyage from Milford a crew of seventy, and 
took with her about 700 tons of cargo, including a large 
shipment of tinplates from Llanelly, 200 tons of Welsh 
steam coal, and five yearling prize cattle for breeding 

urposes in the Dominion. Seventy-five passengers, 
chiefly steerage, were brought from Liverpool, and these 
were made up to 120 on Thursday. The ship had also 
600 tons of coal on board for consumption on the voyage. 
Tt should be added that the Canadian Government has 

anted a subsidy to the new line of steamers upon con- 
dition that they call at Charlottetown, Prince Edward 
Island. 


Swansea Harbour Trust.—The Executive Committee 
of the Swansea Harbour Trust on Thursday, examined 
p'ans drawn by Mr. Schenk for a new bridge over the 
North Dock, similar to the one at the New Cut, and 
estimated to cost 18,0007. It was decided to send the 

Jans to the Town Council and to invite their co-operation 
in the matter. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports during November 
were as follow: Cardiff, foreign, 1,127,836 tons; coast- 
wise, 192,283 tons. Newport, foreign, 253,805 tons; 
coastwise, 88,427 tons. Swansea, foreign, 145,660 tons ; 
coastwise, 57,957 tons. Llanelly, foreign, 13,447 tons; 
coastwise, 5394 tons. It follows that the total shipments 
of coal for the month from the four ports were : Foreign, 
1,540,748 tons ; coastwise, 344,051 tons. The shipments 
of iron and steel from the four ports during November 
were: Cardiff, 3019 tons ; Newport, 3590 tons ; Swansea, 
406 tons ; Llanelly, nz ; total, 7015 tons. The shipments 
of coke were: Cardiff, 8257 tons; Newport, 756 tons; 
Swansea, 915 tons; Llanelly, nil; total, 9928 tons. The 
shipments of patent fuel were: Cardiff, 31,895 tons; 
Newport, 1562 tons; Swansea, 32,983 tons; Llanelly, ni; 
total, 66,440 tons. The aggregate shipments of coal from 
the four principal Welsh ports in the eleven months end- 
ing November 30, this year, were as follow: Cardiff, 
9,771,111 tons; Newport, 2,056,137 tons; Swansea, 
1,729,897 tons; and Llanelly, 233,197 tons ;_ total, 
13,790,342 tons. The aggregate shipments of iron and 
steel from the four ports in the first 11 months of this 

ear were: Cardiff, 28,415 tons; Newport, 29,209 tons; 

wansea, 6733 tons; and Llanelly, ni; total, 64,357 
tons. The aggregate shipments of coke were: Cardiff, 
45,847 tons ; Newport, 7090 tons; Swansea, 13,845 tons ; 
and Llanelly, ni/; total, 66,787 tons. The aggregate 
shipments of patent fuel were: Cardiff, 218,171 tons; 
Newport, 50,200 tons; Swansea, 356,826 tons; total, 
623,197 tons. 

The Swansea Valley.—The steel works have generally 
continued active. The quantity of tin bars turned out 
has also been a full average. 





GERMAN Ratis.—The exports of rails and permanent- 
way matériél from Germany in the first nine months of 
this year amounted to 115,718 tons. The corresponding 
_* in the corresponding period of 1897 were 104,670 

ns. 

GrrMAN SHIPBUILDING.—Within the last four years 
German shipbuilding yards have delivered 24 men-of- 
war for foreign navies, viz., three ironclads, ten torpedo- 
boat destroyers, and eleven torpedo-boats. ‘The follow- 
ing vessels are also now in hand in German yards: One 
ironclad, three other large men-of-war, ten torpedo-boat 
destrovers, and eight torpedo-boats. 





ScaRBoRoUGH.—With respect to the progress made by 
the contractors in constructing a marine drive round the 
Castle Hill, at Scarborough, the resident engineer states 
that, of the total length of sea wall of 4200 ft., 1530 ft. 
are completed, 1300 ft. being finished with coping and 
ready for the hand-rail. The value of the work done 
Is 23,500/., on account of which 19,6007. has been paid, 
the total amount of the contract being 69,2702. The work 
has been considerably delayed by bad weather, north-east 
winds, and heavy seas; but there is every probability of 
its being finished by the summer of 1900. 





University CotLecE (LONDON) ENGINEERING SOCIETY. 
—At the meeting of this society, held on November 28, 
Mr. L. A. Bedbrook read a paper on “Ships’ Trials.” 
Professor Beare occupied the chair. The author opened 
by making a few remarks on the practical value of con- 
tract trials of steamships, and then gave figures and notes 
on bis own experiences in such work, chiefly on trials for 
the Royal Navy, mentioning the results obtained in the 
case of H.M.S.- Angler, one of our latest destroyers. He 
also gave some interesting details of the failures these 
engines are liable to, and the means of effecting rapid 
repairs. The paper was illustrated by diagrams and 
Photographs. A short discussion followed, and after the 
usual vote of thanks the meeting terminated. 


MISCELLANEA, 


TuE Beira Railway line has now been completed up to 
within 70 miles of Salisbury. 


Orders have been given to the American officers in 
charge at Puerto Rica to prevent the landing on the 
coasts of that island of a French submarine cable. 


The staff of the International Bureau of Weights and 
Measures at Paris have discovered a new alloy, consist- 
ing of 36 per cent. nickel and_ 64 per cent. steel, which is 
remarkable for its low coefficient of expansion by heat, 
this being only about one-fiftieth that of ordinary steel. 


We are informed that on January 2, 1899, the offices 
of the Royal Meteorological Society will be removed to 
Princes Mansions, 70, Victoria-street, Westminster, S. W., 
to which address all communications, on and after that 
date, should be forwarded. 


On Wednesday evening the annual dinner of the 
Society of Engineers took place at the Hotel Cecil under 
the presidency of Mr. W. Worby Beaumont, M.Inst. 
C.E. Among the guests were Sir Benjamin Baker, Sir 
John Durston, Mr. Christie (the Astronomer-Royal), Mr. 
W. H. Preece, Mr. Swan, Sir John Aird, Mr. Alex. 
Siemens, and others. The gathering was most successful. 


The November returns of French trade show a general 
decrease. The imports of raw materials amount to 
156,000,000 francs against 172,000,000 francs in 1897; and 
the exports to 75,000,000 francs, against 86,000,000 francs. 
The imports of manufactured goods were valued at 
50,000,000 francs, against 49,000,000 francs in 1897 ; and 
the exports at 138,000,000 francs, against 173,000,000 
francs. The parcel posts exports amounted to 14,000,000 
francs, against 19,000,000 francs in 1897. 


From the annual report of the Director-General of 
Ordnance in India, it appears’ that that country is now 
nearly independent of England for projectiles of nearly 
every description. During the year 23,000 shells for 
mountain guns were made at the Cossipore factory, as 
well as nearly as many 15-lb. shrapnell shells. The 
factory also supplies shell for the 6 in. breechloading siege 

un, which are said to be fully equal in quality to the 
Woolwich article. The steel needed is largely made at 
the works, where it costs 5 rupees per cwt. 


Under the title of ‘‘Railways” a new technical journal 
has just been established at Calcutta, the editor being 
Mr. E. Weatherdon, formerly in the service of the East 
Indian Railway Company. The title indicates very clearly 
the field which it is sought to cover. The copy which we 
have received of the first issue contains 15 pages of reading 
matter, amongst which is an interesting leading article on 
the most suitable gauge for the proposed Frontier lines. 
The price of the journal has been fixed at 8 annasa copy, 
and it will be issued fortnightly. 


Science, happily, has no politics, and the French Asso- 
ciation for the Advancement of Science, with the view 
of fraternising with the British Association, has fixed its 
next congress for September 14 to 22 at Boulogne. The 
oftice-bearers of the two associations have agreed on a 
joint gathering at Dover during the two congresses. 
Although the younger association will thus cross the 
Channel to show its deference for seniority, it is under- 
stood that there will be a return visit. The French 
Association having thus, so to speak, broken the ice, it may 
be hoped that, just as it has already held acongress across 
the Spanish frontier, it will before long receive and accept 
an invitation from some English town. The distance can 
evidently be no objection, for it has held two congresses 
in Algeria and a third in Tunis. 


At the Ridsdale proving ground of Messrs. Sir W. G. 
Armstrong, Whitworth, and Co., Limited, a trial took 
lace recently of a plate representing the armour of the 
apanese battleship Asahi, now building on the Clyde by 
the Clydebank Engineering and Shipbuilding Com- 
ny, Limited. The makers of the armour are Messrs. 
ohn Brown and Co., Limited, of Sheffield, and the trial 
plate, 8 ft. by 8 ft. and 8.8 in. thick, was cut from a par- 
tially finished belt plate selected by the Japanese autho- 
rities from among those in course of manufacture. The 
attack consisted of three blows from 8-in. armour-piercing 
shot of 250 1b. weight, made for the Japanese Government 
by Messrs. Armstrong on the Wheeler-Stirling process. 
The striking velocities of the three rounds were respec- 
tively 1859, 1964, and 2039 ft. per second, and all the 
shots were smashed to pieces without indenting the plate 


very fine hair cracks in the face, and the usual splintering 
of the surface round the point of impact, no other damage 
was apparent. On later examination the back was found 
intact except for three slight bulges, of which the most 
prominent did not exceed 14 in. in height. 


The United States Postal Department report that 
during the year ending June last, the International 
Navigation Company (American Line) received under 
its mail contract 116,160/. The Cunard Company, for 
its New York to Liverpool service, received 34,435/. ; for 
its Boston to Liverpool service, it received 148/. It 
carried more mail matter than the American Line or 
any other line in the service. The North German 
Lloyd received 17,604.; the White Star Line 10,7077. 
These two lines, offering a mid-week service, have to 
compete with the American Line, whose boats sail from 
New York on Wednesday. The Hamburg-American 
Line received 5486/. for its services. The Transatlantic 
service in all cost the Post Office 191,000/., of which, as 
has been shown, 116,160/. went to the American Line. 
Steamers flying the flag of the United States, but not 
under contract, are allowed for their services all the 








wae collected on the mails they carry from New 


beyond an estimated depth of 3in. Except for a few] p, 


short ton of 20001b. This rate of payment is for letters 
and post cards, For all other postal matter, the steam- 
ship companies are paid at the rate of 4d. for 2 oz., or 
32/. per short ton. Steamers sailing under foreign flags 
are paid ‘at the rate of 1s, 10d. per pound or 176/. per 
short ton for letters and post cards. For other descrip- 
tions of tal matter, they receive 24d. per pound, or 
182. per short ton. All these payments | weight are 
— on the actual net weight of the mails con- 
veyed. 








Royat InstituTion.—The following are the lecture 
arrangements at the Royal Institution before Easter : 
Sir Robert Ball, six lectures (adapted to young people) 
on ‘‘ Astronomy”; Professor E. Ray Lankester, ten 
lectures on ‘‘ The Morphology of the Mollusca”; Mr. A. 
Henry Savage Landor, three lectures on “Tibet and the 
Tibetans”; Dr. Allan Macfadyen, four lectures on 
‘Toxins and Antitoxins”; Mr. William Poel, three 
lectures on ‘‘ English Playhouses in the Fifteenth, Six- 
teenth, and Seventeenth Centuries”; Sir Alexander 
Mackenzie, three lectures on ‘‘ Liszt, Tschaikowsky, and 
Brahms” (with musical illustrations); The Right Hon. 
Lord Rayleigh, seven lectures on the ‘‘ Mechanical Pro 

rties of Bodies.” The Friday evening meetings will 

gin on January 20, when a discourse will be delivered 
by Professor Dewar on ‘‘ Liquid Hydrogen” ; succeeding 
discourses will probably be Page gw Right Hon. Sir 
Mountstuart E. Grant Duff, Mr. Victor Horsley, Pro- 
fessor H. 8S. Hele-Shaw, Mr. Richard R. Holmes, Sir 
Frederick Pollock, Bart., Professor H. L, Callendar, the 
Right Hon. Lord Rayleigh, and other gentlemen. The 
year 1899 is the centenary year of the Royal Institution, 
and arrangements are being made with a view to its cele. 
bration in a fitting manner. Details will be announced 
at a later period. 


Socrety. oF Enerneers.—The 45th annual general 
meeting of the Society of Engineers, was held on 
December 12, at the rooms of the Society, 17, Victoria- 
street, Westminster, 8.W.:: The chair was occupied by 
Mr. William Worby Beaumont, President. The follow- 
ing gentlemen were duly elected by ballot, as the Counci 
and officers for 1899, viz.: As President, Mr. John 
Corry Fell; as Vice-Presidents, Messrs. Henry O’Connor, 
Charles Mason, and Percy Griffith ; as ordinary members 
of Council, Messra. J. Patten Barber, Joseph Bernays, 
D. B. Butler, G. A. Pryce Cuxson, R. St. George Moore, 
Nicholas J. West, Joseph William Wilson, and Maurice 
Wilson ; as Hon. Sec, and Treasurer, Mr. George Burt; 
as Hon. Auditors, Messrs. Alfred Lass, F.C.A., and 
Samuel Wood, F.C.A. It was announced that owing to 
the increase in his private practice, Mr. Pryce Cuxson, 
F.S.I., had been compelled to resign his position as 
secretary of the Society, and a very flattering tribute was 

id to him for the services which he had rendered to the 

iety. It was also announced that Mr. Percy F. 
Nursey had been appointed to fill the vacancy, and will 
take office on January 1 next. The following have been 
elected honorary members of the Society, viz.: Sir J. 
Wolfe Barry, K.C.B., LL.D., F.R.S., M. Inst. C.E., 
Professor A. B. W. Kennedy, LL.D., F.R.S., M. Inst.C.E., 
Mr. W. H. Preece, C.B., F.R.S., M. Inst. C.E., and Mr. 
Alexander Siemens, M. Inst. C.E. The proceedings 
were terminated by a vote of thanks to the President, 
Council, and officers for 1898, which was duly acknow- 
ledged by the President. 


THe Hopkinson MemoriAt AT CAMBRIDGE.—The fol- 
lowing is a copy of the letter written by the Public 
Orator, Dr. Sandys, thanking Mrs. John Hopkinson and 
her son and daughter for their munificent benefaction to 
the University of Cambridge. The letter was approved 
by the Senate on November 10, and has since been en- 
grossed on parchment and presented to Mrs. Hopkinson: 
‘*From the Senate of the University of Cambridge to 
Mrs. John Hopkinson, Mr. Bertram Hopkinson, and 
Miss Ellen Hopkinson.—The Senate of the University of 
Cambridge has recently been informed of an offer on the 

rt of Mrs. John Hopkinson and her son Bertram and 

er daughter Ellen to apply the sum of 5000/. to the 
building of a Memorial of her late husband and of her son 
John Gustave in connection with the Cambridge School 
of Engineering. This most generous offer having been 
gratefully accepted by the Senate, it is now the duty of 
the University to convey to the donors the most cordial 
thanks for their munificent benefaction. No gift could 
» more noble in itself, none more pathetic in its 
origin, none more appropriate in its purpose. A sense 
of gratitude for the gift is blended with a feeling 
of one and sorrow for the sudden and un- 
timeiy death of those in whose memory it is offered. 
By the death of John Hopkinson, in the fulness of 
his bodily and intellectual powers, the University has 
lost one of her most distinguished sons, who, after win- 
ning the highest honours in the study of mathematics, 
attained eminence as an engineer by the integrity of his 
character and the soundness of his judgment, by the 
practical sagacity which he felicitously combined with 
profound knowledge and genius, and by the brilliancy 
and originality of the work which he accomplished in the 
cause of science. The University also laments the death 
of one in the prime of youth who had looked forward to 
entering the school of engineering in the present term 
with the hope of following in his father’s footsteps. The 
memory of the father and the son will beenshrined in the 
most fitting of memorials, and will be permanently asso- 
ciated with the expansion of the scientific study of engi- 
neering in Cambridge; while the names of the bene- 
factors to whose generosity the memorial is due, will 





ork, They therefore receive 24d. per 4 0z., or 640/. per | 


ever be retained in the grateful remembrance of the Uni- 


versity.’ 
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NOTICES OF MEETINGS. 

Tus InsTITUTION oF C1vit ENGINgERS.—Ordinary meeting, Tues- 
, December 20, at 8 p.m. Paper to be further discussed : 
“The Ventilation of Tunnels and Buildings,” by Mr. Francis 
Fox, M..Inst..C.E. And, time- permitting, paper to be read 
with a view to discussion : ‘ ng gue Engines,” by Mr. John 
Handsley Dales, Assoc. M. Inst. C.E. Special general meeting, 
at 9.15 p.m. = Corporate Members), to consider, and if approved, 
enact a supplemental by-law. « Students’ meeting, Friday, Decem- 
ber 16, at 8 p.m. Paper to be read: ‘‘ The Kentish Town 
Widening, Midland Railway,”. by Mr. Walter Daniel, Stud. Inst. 

C.E. Mr. Horace Bell (Member of Council) in the chair. 
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r. T. Messenger, will be read_and p home j 

Royal METEOROLOGICAL Socrety.—Wednesday, the 21st inst., 
at the Institution of Civil Engineers, Great George-street, West- 
minster, at 7.30 p.m., the following papers will be read: “‘The 
West Indian Hurricane, September, 1898,” by Captain A. Car- 
penter, R.N., D.S.0., F.R. Met. Soc. ‘‘The Connection between 
the Winter roe and the Height of the Barometer in 
a urope,” by Mr. W. H. Dines, B.A., F.R. 
Met. Soc. 

Tus INSTITUTION OF MinING AND METALLURGY.—Wednesday, 
December 21, in the Lecture Theatre of the Geological Museum, 
Jermyn-street, S.W., at 8 o’clock, when the following papers 
will be read and discussed: 1. ‘‘ Notes on a Process for Treating 
Slimes without Filtration or Decantation,” communicated by Mr. 
Alfred James, M. Inst. M.M. ' (This paper has been carried over 
from last meeting.) 2. ‘‘ Notes on Fouche’s Aéro-Condenser,” 
by Dr. A. L. Simon, M. Inst. M.M. 3. ‘‘The Tin Mines of 
Bolivia,” communicated by Mr. Walter McDermott, President. 
4. “On Minerals Found in the Silver Lodes of Tatasi, and Portu- 
galete, Bolivia,” by Mr. Malcolm Roberts, Assoc. Inst. M.M. 
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NAVAL EXPENDITURE. 


Tue Admiralty have from time to time in the 
past issued returns showing ‘the amount of work 
done—or rather the amount of money spent on 
doing the work, not necessarily the same thing—-in 
providing for the safety of the kingdom and the 
protection of our sea-borne commerce. This pub- 
lication may be said to represent the matter from 
the protectors’ point of view, and now the Board of 
Trade have taken up the running and are issuing, 
at the instance of Sir John Colomb, a report of 
their own, so that we may be said to have a state- 
ment from the protected as well as the protectors. 
The statements of both sides agree in one particular, 
that the details are very satisfactory from a tax- 
paying point of view, for we get our commerce 
protected at a very much cheaper rate than do 
other countries. The tale is an old one ; we spend 
far more on our sea-going force than any other 
country—more than France, Russia, and Germany 
combined—but our aggregate tonnage is also so 
greatly in excess, that our rate of protection in 
terms of our commerce is considerably less than 
that of other nations, 

The Board of Trade return now under considera- 





excepting in some cases in which figures for that 
year could not be obtained, and those for a pre- 
vious year have been substituted. When next year’s 
return is issued, the discrepancy between British 
and foreign expenditure in relation to the volume 
of commerce will doubtless be even more empha- 
sised ; but it will be sufficient if we take the figures 
before us at present. In considering these, how- 
ever, a doubt may excusably arise as to how far 
they are to be accepted as representing the actual 


merce. In our own case reliance has to be placed 
upon the statements of private individuals, and 
though we may conclude that in the main the 
figures are true, yet in some foreign countries, 
where different conditions prevail, it may. be that 
the returns may need a certain amount of correc- 
tion. Again, supposing the totals to be absolutely 


always a good deal that is misleading in regard to re- 
shipments, the inclusion of freightsand duties insome 
cases, and not in others, exchanges, and other matters 





of this nature. These points obviously cannot be 


dwelt upon here, and even if they were all-récog- 
nised, there are not the details available for correc- 
tion. It is well, however, to bear in mind that 
statistics such as these, collected from so wide a 
field, do not always stand on a common basis ; a 
fact, perhaps, not always adequately recognised. 

Turning to the first page of the Board of Trade 
publication*, we find the figures relating to the 
United Kingdom and our possessions abroad set 
forth. The aggregate naval expenditure for the 
financial year 1896-7, was 23,886,1771. The con- 
tributions of our dependencies are trifling : India 
gives 298,2291. (including 100,000/. contributed in 
respect of Her Majesty’s ships in Indian waters), 
Australasia 175, 4561. (including 125,0001. towards the 
maintenance of Her Majesty’s ships in Australasian 
waters). Africa, Canada, and Newfoundland con- 
tribute nothing. The aggregate tonnage of the 
mercantile marine of the United Kingdom is 
8,953,171 tons, whilst that of India and our 
Colonies is 1,236,676 tons. In the next column 
we have ‘‘ Annual Clearances of Shipping in 
the Foreign Trade,” and for the United Kingdom 
we have 45,275,534 tons, and again in the next 
column, 49,417,222 tons as the ‘‘ Annual Clear- 
ances of Shipping in the Coasting Trade” for the 
United Kingdom. For India the corresponding 
figures amount to 3,814,596 tons foreign, and 
12,738,816 coasting trade. For the Australasian 
Colonies the foreign trade amounted to 10,457,780 
tons. Africa contributes 3,957,868 tons. Canada 
has a total of 5,919,547 tons for foreign trade ; 
but this does not include lake and river traffic 
to and from the United States, the tonnage of 
vessels carrying on this trade being 6,646,108 
tons, so the amount of goods carried must be 
very great. Newfoundland has 386,029 tons of 
foreign clearances to her total.. Dealing with the 
second of the two last-named columns, 7.e., that 
relating to coastwise clearances, we find ‘‘ No 
Returns” marked against nearly all our Colonies, 
and this greatly detracts from the value of any 
comparison that it may be desirable to make. 
Canada, however, has 12,828,243 tons of clear- 
ances coastwise. 

Turning to the columns dealing with the value 
of imports and exports by sea we have some 
very big figures ; we will deal with imports first. 
The value for the year for the. United Kingdom 
(including bullion, specie, and transhipment trade) 
was 510,622,0001.; for India, 53,698,916/.; for 
Australasia, 58,168,5691.; for Africa, 24,009,7581. ; 
for Canada, 22,868,634/.; and for Newfoundland, 
1,220,206). These figures need a good deal of cor- 
rection in regard to transhipments, but the figures 
naturally are not forthcoming. So far as the purpose 
of estimating the need of naval protection is con- 
cerned, it does not, from one point of view, matter 
very much whether goods are intended for consump- 
tion in a country (either as produce or raw material) 
or whether they are to be re-shipped ; because, if 
the goods are under the British flag, they should, in 
our own interests, be protected by British arms, 
and it matters very little whether we are carrying 
the same goods backwards and forwards—supposing 
such a thing were done to any extent—or whether 
there is a fresh lot of goods for every fresh voyage. 
Naturally, from an economic point of view, it 
matters very much whether we simply bring mer- 
chandise into port and send it out again just as 
it arrived, but we are dealing with the question 
from a naval and not an economic standpoint. In 
such speculations as these, we can however, only 
draw large conclusions on broad averages, leaving 
common-sense and general knowledge to correct the 
deductions made. Thus, if a ship bring, say, a ton 
of merchandise from abroad into a British port, 
and, having landed it, leaves another vessel to 
carry it to its destination at another foreign port, 
then there seems no greater risk to the goods— 
other things being equal—than if the freight were 
directed from the port of origin to the port of con- 
sumption. Still the goods might be calculated 
twice over in arriving at the defence needed for 
protection. It would seem that the proper unit 
would be per ton-mile or per pound sterling per 
mile, but the figures could not be ascertained. More- 
over, some voyages are more subject to war risks 
than others. 

Returning to our Table we find the last column 
devoted to the annual value of exports by sea again 
including transhipments, bullion, and specie. 


"* Tt consists only of three pages, and can be purchased 
for a penny at the usual official printers’, such as Messrs, 
Eyre and Spottiswoode’s, of Fleet-street, 
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Here we have naturally a smaller figure for the 
United Kingdom, the total being 354,516,000I. ; 
for India, 65,579,8751.; for Australasia, 65,128,5301. ; 
for Africa, 23,239,7481. ; for Canada, 28,345,9421. ; 
and for Newfoundland, 1,012,148I. 

The second part of the Board of Trade return 
gives the corresponding statistics for fourteen 
foreign countries, but in order not to quite over- 
load this article with figures we will select only 
four, namely, France, Russia, Germany and the 
United States, and give the totals in the form of a 


Table : 





honest men to guard, so must there be’so many 
ships for so many seas, where our mercantile flag will 
need to ply. The police authorities do not count 
the number of respectable citizens in a district ; 
they say it takes so many police to patrol that area 
and keep it clear of dangerous characters. That, 
likewise, is the = naval policy. It is useless 
to exclaim against the cost of this. Cobden, who 
might have made an excellent First Lord of the 
Admiralty under a Conservative Administration 
had he been born fifty years later, said he would 


spend a hundred millions on the Fleet were it 











{ 
Annual Value § Annual =e 
| © Annual Annual of Imports by of Exports by 
iaiaunte pestegate Clearances of | Clearances of | Sea, including | Sea, including 
CounrTrigs. | diture sien, Mevesntfie Shipping in | Shipping in| Bullion and Bullion and 
——n v — Marin the Foreign | the Coasting | Specie and Specie and 
—— = Trade. Trade. Transhipment | Transhipment 
Trade. Trade. 
a we, Pere ly eee: 
| £ tons tons tons £ £ 
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Un ited States .. a - ie | 6,625,545 805,584 19,878,405 os 151,858,000 205,398,000 








Comparing the figures with those previously 
quoted it will be seen, as we have already intimated, 
that we spend far less on the defence of our mari- 
time trade, than our rivals. To compare mercantile 
tonnage with naval expenditure is, perhaps, the 
fairest basis of comparison all round, considering 
the facts which are available, and the disturbing 
elements before referred to, it is calculated that 
53s. per annum is sufficient for the defence of a ton 
of our shipping. France needs 111. 10s. per ton, 
Russia 10/. 7s. per ton, Germany 4/. per ton, and 
the United States 8l. per ton. Of course, the 
figures, though representing the facts stated, are 
somewhat misleading ; that is to say, that to calcu- 
late the needs of a nation for a Navy, or even the 
needs of mercantile trade for a Navy, per ton of 
ships owned, is an unstatesmanlike proceeding. In 
the first place we, dealing wholesale, are able 
to do the business very much cheaper than smaller 
naval powers. Again we can produce our ships 
more cheaply, and so a pound spent by us 
represents more than an equivalent sum spent 
abroad. Again, it might be as desirable, in the 
case of a great naval war, to keep our ports open 
to neutral vessels as to our own ships, and that can 
only be done by a Navy; therefore, it might be 
argued, we should base our estimate of naval ex- 
penditure, not only on the ships we possess, but 
on the ships probable neutral friends will possess, 
and that would lead us into an expenditure that 
even the most patriotic members of the Navy 
League would hardly advocate. 

Whichever way we look at the matter we come 
back: to the plain fact that the only basis of a safe 
estimate for us is that of control of the sea. It is 
useless to say we will make so many ships safe in 
case of war; we must make every sea safe by driv- 
ing our enemies from the face of the ocean, 
or, at any rate, make it impossible for them to 
show themselves on the marine highways of the 
world without a pretty good assurance that they 
will be captured or sunk before very long. Of 


needed to keep pace with other Powers. That 
was at a time when we were much more self- 
contained than we are now, and though he was 
looking forward with rare insight to the effect of 
free trade in corn, his view was thoroughly states- 
manlike and sound, and will remain so as long as 
Great Britain is a mercantile state of importance. 
So that we may earn we must spend. 

There are other points suggested by the 
Board of Trade returns under consideration, but 
these do not come within the scope of our present 
subject, and may be left for a future occasion. 
For this reason we have not included certain details 
contained in the report, and it will be understood 
that our remarks deal with the figures at large. 
There are too many modifying conditions to be 
fully reproduced, but the moral we have attempted 
to draw, remains the same in spite of them. 





FIREPROOF BUILDINGS. 


TuE need there is for a better and more reliable 
system of fireproofing buildings cannot be doubted 
by anyone who has taken the trouble to consider 
the subject for a moment ; yet any satisfactory ad- 
vance made in this direction is very slow. The 
task of reading through specifications of patents 
granted, say within the last five years only, for 
methods with the sole object in view of rendering 
ordinary combustible material, non-combustible, or 
materials non-combustible in themselves, but which 
are liable to change of form through heat, fire- 
resisting, would, we think, be no light task ; 
yet with all these intended improvements, how 
little advance has been made—in this country, at 
any rate—towards securing a building which it is 
beyond the power of any ordinary fire to destroy. 
Many excellent, and no doubt reliable methods for 
making buildings fireproof, in the sense that any 
combustible material they may contain can be 
destroyed without the safety of the building being 


course we cannot always prevent adventurous 
**commerce destroyers ” appearing here and there, 
just as privateers harried our merchant fleets of 
old, but we can and must prevent any hostile vessel 
being more than a fugitive depredator, always ready 
to take flight at the appearance of the stronger 
British force that must never be far off. 


Under these circumstances it must be evident 


that the measure of our naval need is not the 


number of mercantile ships the nation owns, but 
the number of fighting ships our possible foes 
may own. A single cruiser in the whole Pacific 


affected, are known, and yet little encourage- 
ment has been given to them, a fact due, we 
think, to a great extent to our insurance companies, 
who offer little or no inducement to architects 
and their clients to incur the extra expense which 
better and more reliable methods entail. That 
this is much to be regretted goes without saying, 
for we can hardly expect large sums of money to 
be spent in securing a greater immunity from fire 
risks, when no corresponding advantage is gained 
in the shape of a proportional reduction of rates. 
In America, however, things are different, and 


Ocean would be sufficient to protect a million 
tons of shipping if there was no more than a 


gunboat opposed to her ; whilst a dozen battleships 


would not make a dozen cargo boats safe if there 
were two dozen battleships of the enemy to con- 
tend with. Yet those twelve imaginary ocean 
tramps might be carrying what would be the very 
life-blood of the country—corn: 

No! Wecannot afford to run risks, and uutil 
the Millenium arrives we must spend lavishly on 
our Fleet ; so long as we remain not too insignifi- 
cant to be worth conquering. The fleet is our 


police, both for peace and war; and just as there 
are so many constables for so many streets, where 
criminals are likely to be seen, and there are 





a decided advance has been made there during 
late years in methods of fire protection. Whether 
all the methods there used justify the faith placed 
in them may be doubted, particularly in the face of 
the accident, reported a few days ago in the news- 
papers, to one of the tall buildings in New York, 
supposed to be fireproof, but which suffered great 
damage ; still there is, we think, little doubt that 
when properly applied some devices do add greatly 
to security from fire, particularly from the danger 
of its spreading from one room to another, and 
from one building to its neighbour. 

A very interesting paper on this subject, en- 
titled ‘‘ Fireproof Construction of Buildings in the 
United States,” by Mr. R. W. Gibson, New York, 











was read before the Royal Institute of British 
Architects on the 5th inst. 

The fireproof construction described and recom- 
mended in this paper, though particularly appli- 
cable to tall-erections of the ‘‘ cage construction,” 
now common in the States, is nevertheless well 
adapted to many of our own buildings, particularly 
to large flats where a great number of people live. 

In his paper the author referred to the fact that 
for a long time attempts made towards rendering 
buildings fireproof, caused great disappointment, 
because the difference between incombustible 
material and fireproof material was not sufticiently 
recognised, Iron and steel, for instance, may be 
said to be incombustible, but they are certainly 
not fireproof, as experience has unfortunately too 
often shown, and heavy timber may be looked 
upon as superior to them, if we consider the time 
required to render it unfit to carry the loads 
imposed upon it. Indeed, there are many advo- 
cates for the use of timber in heavy scantlings for 
posts and girders, it being argued that the time 
taken for fire to weaken them to a dangerous 
extent, is greater than in the case of iron or steel 
girders and stanchions. Mr. Gibson, however, 
states that the practice of ising these heavy timber 
beams, even in mill construction, is now giving 
place to more reliable methods. It is at present 
an almost universal practice in the States, where 
the best buildings are concerned, to specify that 
all iron and steel work must be completely en- 
cased in some reliable fireproof material, such as 
terra-cotta, fixed in such a way that it will not 
only form a sure protection against fire, but will 
also resist the effect of a strong stream of water 
thrown on it from a powerful engine. Many cases 
have been known in which iron and steel work 
has been covered by a fireproof material, but when 
a fire broke out, and the engines commenced play- 
ing on the building, these coverings were torn off, 
and the bare metal left exposed, in almost as 
dangerous condition as if it had not been clothed 
with any protective material. 

In the modern sky-scraper, where steel plays such 
an important part, it is absolutely necessary that 
it should be completely encased in either brick- 
work, terra-cotta, or plaster. Of these, terra-cotta, 
as before stated, appears to have the preference. 
It has undergone many trials, and has always per- 
formed its duties well, unless misapplied or im- 
perfectly or unfairly used. Mr. Gibson states that 
probably 90 per cent. of the fireproof floorwork in 
use, is of this material. 

It is, perhaps, hardly necessary to state that in 
modern buildings of the ‘‘cage” construction the 
walls are mere panels, which are carried on girders 
at each floor or every >ther floor, and that these 
girders are riveted to stanchions which run from 
top to bottom of the building. The walls, there- 
fore, carry only their own weight, and the stan- 
chions have to bear the whole of the dead and live 
loads of the structure. The loads that are accu- 
mulated on these stanchions as they reach the foun- 
dations are therefore enormous, and it is evident 
that it is absolutely necessary that they, and the 
girders which support the various floors, should be 
properly protected, for the giving way of one of 
these stanchions may mean the destruction of the 
building. 

In the best practice the floors are always com- 
posed of rolled I-beams 8 in.-to 9 in. deep, spaced 
at a standard distance apart of 4 ft. 6 in. This size 
and spacing is adopted on account of the use of the 
terra-cotta flat arch of from 8 in. to 10 in. thick, 
“which is theoretically good for ordinary office 
loads up to a span of 54 ft. to 6 ft., and practically 
and thoroughly reliable up to spans of 5 ft.” These 
arches are very economical, very adaptable, and 
require only a moderate amount of skill on the part 
of the workmen. They are made of hollow blocks, 
with joints inclined at a fixed angle, and there are 
only three patterns in all the blocks, viz., the 
springer, which rests on the flanges of the I-beams, 
the intermediate blocks, which have a like inclina- 
tion, and the key block, which has the sloped joint 
on both sides. The springer is so made that thelower 
surface, forming the soffit, stands about 1} in. below 
the lower flange of the iron I-beam, and covers one- 
half of that flange. These blocks form a flat arch, 
which rests upon centring, and the joints are flushed 
in cement. The length of the I-beams carrying the 
terra-cotta arches is usually from 14 ft. to 18 ft., 
which determines the distance apart of. the main 
girders. Upon the arches a layer of cinder — 
crete is deposited, and over this the finishe 
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floor, consisting of paving, tiling, or wooden floor. 
The supporting stanchions are usually square in 
section, as this form is most preferred, for they 
are easily spliced, and the fixing of main girders to 
them is simple. 

The main girders are protected by slabs of terra- 
cotta secured with hooks and wire, and are usually 
given their outer form by means of metal lathing 
upon light iron bracketing to receive the finished 
plastering. All the steelwork thus covered with 
terra-cotta is plastered. In work where economy 
is urgent and a lower standard may be tolerated, 
all the steel is covered by metal lathing and a heavy 
coat of cement finished with ordinary plastering ; 
this is, however, liable to be washed off by water 
in case of fire. 

In the method of construction described by the 
author, as soon as all the structural steel is protected, 
the partitions are put in. The best material for 
these is terra-cotta about 4 in. thick for average 
heights, and 6 in. for great heights of storey. Some- 
times the partitions are stiffened with an angle-iron 
framing, but without this they show great strength, 
as they are set in Portland cement. Partitions are 
also made by using light angle-iron posts covered 
with metal laths and plastered. It is said that 
either of these will limit the passage of fire from 
one room to another under ordinary circumstances. 

When the building has reached the above stage 
it is ready for the joiners’ work, which in modern 
buildings is reduced t» the least possible. The 
building has in it at that time practically nothing 
combustible in its construction. Nowadays not 
only doors, skirtings, and sashes, but even glazing 
and office furniture can be obtained of fire-resisting 
materials. 

Mr. Gibson states that one of the chief sources 
of fires in offices is the waste-paper basket under the 
writing-desk, as it so frequently becomes the recep- 
tacle for a cigar-end or a lighted match, carelessly 
thrown in. This we can readily believe, knowing 
as we do the almost universal custom of smoking 
in American offices. 

In the face of all this care and expense, this 
lavish use of terra-cotta, metal doors, skirtings, and 
furniture, wired glass and the like, it is difficult to 
see how it is possible for fire to make headway at 
all in one of these modern buildings; and yet, as 
before stated, one of them was damaged by fire 
quite recently to the extent of one million dollars. 
Perhaps there is some excuse for those who are 
inclined to be sceptical as to absolute trustworthi- 
ness of all these precautions. No doubt they 
render the isolation of a fire more easy, but do 
they afford an absolute safeguard against the total 
destruction of a building? It may, of course, turn 
out that the terrible fire we have referred to took 
place in a building that was not quite up to date 
in the matter of fireproof construction, but a feel- 
ing of insecurity must be felt when a building 
supposed to be fireproof can suffer such enormous 
damage. 

With regard to porous terra-cotta, which has 
been in use in many of the tall buildings in New 
York, Mr. Gibson states that although it possesses 
some distinct advantages over the hard ringing 
terra-cotta, as, for instance, its power of holding 
nails and resisting both fire and water, it is in some 
situations rather more expensive, and that, on the 
whole, the hard terra-cotta is so satisfactory that 
where it is cheaper it is quite justifiable to use it. 

One very interesting portion of the paper is 
the method described whereby the loads on the 
different floors are proportioned, but as this has 
more to do with structural questions we need not 
refer to it here. 

In the discussion which followed the reading of 
the paper the general feeling among the speakers 
seemed to be that the sky-scraper is not regarded 
with favour in this country, and that if it were 
otherwise, the London Building Laws would make 
the erection of any such structure impossible, and 
as for the fire-proofing, it was thought that until our 
msurance companies gave more encouragement to 
improvements in this direction, any advance must 
necessarily be slow. 

Many of the speakers confined their remarks 
almost entirely to structural questions, one of them 
holding up as a pattern to his brother-members the 
American specifications for building work, which 
he thought were models well worthy of imitation. 

With this we entirely agree; standardising seems 
to be a gift with the Americans. In all they do, 
one great object seems to be uppermost in their 
minds, to standardise the work and reduce it toa 





system as quickly as possible. As soon as this is 
done economical construction follows. It seems to 
us that what we lack in this country in such work 
as this is system, and it would be well both for 
our engineers and architects if they would take 
more to heart the lessons which we may learn from 
our cousins in the States. Where can we find, 
for instance in this country, any specification to 
compare in clearness and fullness with those of 
American bridge engineers? and the same syste- 
matic method seems now to have been applied to 
the construction of tall buildings. For this reason, 
if for no other, Mr. Gibson’s paper is, we consider, 
well worth perusal by English architects and engi- 
neers, as it shows clearly how the careful system is 
brought to bear on every stage of the work, even 
though the special practice advocated may not be 
altogether applicable in this country. 





DANUBE IMPROVEMENT WORKS. 


WirH the ceremonious, though preliminary, open- 
ing of the Iron Gates in September, 1896, the regu- 
larisation of the Danube from Stenka down to the 
Iron Gates seemed to have been brought to comple- 
tion in a certain sense. The Danube there forms 
the boundary between Hungary and Servia. The 
object, to secure a navigable channel 60 metres 
(197 ft.) wide with a depth of 2 metres (6 ft. 7 in.) 
at lowest water, had been obtained with the help 
of training walls and blasting under water ; no locks 
had been built. The work had proceeded since 1890, 
the firm of Messrs. G. Luther, of Brunswick, being 
the chief contractors, and had, it is acknowledged, 
been well done. That the final cost reached double 
the estimate is not an unusual feature. The diffi- 
culties had been underrated, and the improvements 
projected had proved insufficient at several spots. 
This applies particularly to the Iron Gates. Here 
an open canal 73 metres (240 ft.) wide at the bottom, 
2 kilometres (1} miles) in length, had been created, 
curved to a radius of 1770 metres (about 1900 
yards), with a fall of 1 in 400—this in accordance 
with the advice of the Austro-Hungarian experts, 
but contrary to the opinion of the great Hungarian 
engineer, Vasdrhelyi, who had never ceased to urge 
the necessity of improvements which he did not 
see accomplished, and of the foreign experts, all 
of whom recommended locks. 

At the Iron Gates, near Orsova, the Danube 
is almost blocked by the rocky island of Pridraga. 
The open canal spoken of was blasted on the dry 
on the southern side of the river. Although 
the canal was cut deeper than it had been pro- 
jected, namely, to a depth of 10 ft. below the 
zero line, the water, owing to cross-currents, to 
the considerable fall of 17 ft. over a length of 
1} miles, to the curvature of the canal, and to other 
causes, rushes with a velocity of 17 ft. or 20 ft. 
per second into the canal, and a ship is driven first 
against the one wall then against the other wall, 
finally to pass out more quietly along the mid- 
channel. Under these circumstances it was con- 
sidered a risky venture to allow the Emperor’s 
steamer to pass through the gates. It accomplished 
the down passage in four minutes, and the return 
journey in 50 minutes. In order to facilitate the 
entrance into the canal, a dyke has been drawn 
from the southern extremity of the canal dam. 
This dyke cuts off the Bay of Salaria, in which 
some of the cross-currents originated. But the 
navigation still remains very difficult. It was in- 
tended from the very first to adopt a special system 
of towage, with the help of a powerful tug, winding 
up or unwinding a steel cable. Tenders for such a 
tug were invited in October, 1897. The tug was 
to be provided with engines of 1300 horse-power, 
and to be able to pull a ship of 1000 tons 
in 72 minutes through the canal and its op r 
approach, altogether a length of 2.5 miles. at 
would be at the rate of 1 yard per second. Aspare 
engine was to guide the tug and ship in tow safely 
down, in case of a breakage of the cable. Only 
three Austro-Hungarian firms submitted tenders. 

In discussing these difficulties in the Zeitschrift 
fiir Architektur wnd Ingenieurwesen, Professor Hans 
Arnold, of Hanover, to whom we owe the best 
description of the operations, points out that after 
all this system of towage would be merely a make- 
shift. Sooner or later, a radical change would have 


to be adopted. It would be impossible to let boats 
cross in the canal, and the money spent on the 
creation of a new port at Orsova, which is to rival 
with the Roumanian port of Turnu Severinu, some 








miles lower down, would hardly repay itself. The 
traffic would be much delayed by this towage. 
If the canal is to be adhered to, its length will 
— to be increased four-fold, so as to reduce the 
all. 

The building of a lock would offer a much 
better solution of the problem, chiefly because 
that project could profitably be combined with 
the schemes for the utilisation of the water 
power by means of turbines and dynamos. 
Among the privileges conceded to the con- 
tractors is that of erecting hydraulic or hydro- 
electric power installations on the Servian 
bank. About 200,000 horse-power would be 
available without injury to the navigation. Pro- 
fessor Arnold suggests that two locks should be 
built side by side, each 65 ft. wide and 600 ft. 
long, allowing two ships to simultaneously. 
He makes no secret of the fact that he is interested 
in the hydraulic installation, for which he has 
worked out a project. It seems obvious that the 
hydraulic syndicate would be ready to contribute 
very materially towards the cost of building the 
locks, provided that they had permission to raise 
the canal walls sufficiently to make the upper 
half of the present canal serve as a turbine canal. 
It is further pretty clear that without some such 
combined scheme, the completion of the re- 
gularisation will drag on. There has been little 
progress of late. But when once boats can pass 
through the Iron Gates with their own steam, and 
the traffic can be managed more safely, rapidly, 
and economically, a development of the Danube 
navigation may reasonably be expected. 





THE LATE SIR WILLIAM 
ANDERSON, K.C.B. 

THE passing away of Sir William Anderson, 
the Director-General of Ordnance Factories, has 
awakened a wide-spread regret, for his kindly, 
genial disposition, as much as his worth as a 
mechanical engineer, had won him many friends. 
His death was quite unexpected, except, perhaps, 
by his relatives: for although he had been forced 
to relinquish some part of his usually firm hold on 
the details of his active office, owing to a weakness 
of the heart, he appeared to get much better after 
a sojourn at the seaside, and medical reports were 
satisfactory. But ten days ago he took a turn for 
the worse, and the shock of an operation performed 
on Saturday brought about the fatal termination 
at five o’clock on Sunday morning at his official 
residence in Woolwich Arsenal. 

Sir William had not yet completed his sixty- 
fourth year, having been born on January 5, 1835, 
at St. Petersburg—although his parents were 
both English, his father being a merchant, Mr. 
John Anderson, and his mother Frances Simpson. 
He was educated at the Commercial High School 
of St. Petersburg, and ere he left the Russian capital 
in 1849 had attained the position of dux and silver 
medallist, with which is very mace res | asso- 
ciated the freedom of the City of St. Petersburg ; and, 
although young Anderson had become a subject of 
the Queen’s, this scholastic honour was not with- 
held. When he came to London he entered King’s 
College, and went through the usual three years’ 
course in applied science, taking the degree of 
associate with distinction. When sixteen years of 
age he became a pupil of the late Sir William Fair- 
bairn, at Manchester, and under him laid the 
strong groundwork on which his very varied expe- 
rience as an engineer was based. He was engaged 
in superintending: the erection of machinery in 
Ireland and Wales, and at the early age of 20 years 
became a partner in the firm of Messrs. Courtney, 
Stephen, and Co., a Dublin firm then engaged in 
the building of iron bridges, canals, iat Ya the 
manufacture of signals, and of general railway plant. 

A strong characteristic, thus early displayed, was 
the application of theoretical methods in the deter- 
minating of practical knowledge, and this led him 
often into what may be termed the bye-ways of en- 
gineering science, of physics, and of chemistry. 
He was ever ready, also, to contribute the results 
of such incidental research to the profession, largely 
through the medium of the technical societies, 
and thus we find him an active member of the In- 
stitution of Civil Engineers in Ireland during his 
eight years’ sojourn there as managing partner of 
the firm named. One instance will suffice—a rule for 
estimating the weight of a lattice girder of uniform 
strength deduced from the distribution of the 
material in the girders: of the Malahide Viaduct. 
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His work and his contributions to the Proceedings | ‘‘ Hydraulic Machinery” and on ‘‘ The Hydro-|ham. His predecessors were millitary men, con- 
Pneumatic Moncrieff Gun-Carriage ;’ the Howard | cerned, perhaps, more with the fighting of guns 


earned for him the presidency of the Institution in 
Ireland. 

It was in 1864 that he came to London to 
join the old firm of Easton and Amos, who then 
occupied their well-known works in Southwark, 
but who subsequently removed to Erith, their 
place at Southwark having been found too small. 
Anderson’s knowledge of Russia, and the fluency 
with which he spoke the Russian language, 
owing to his upbringing in that country, were 
invaluable to the firm, as very extensive orders 
were secured for gun -carriages and similar work 
in connection with the troubled times of the sixties. 

The subject of our me- 
moir had the entire pro- 
fessional charge of the 
Erith factory, and his 
wide sympathies with en- 
gineering in all its phases 
found full scope, for the 
firm undertook very 
varied work. One or 
two outstanding _in- 
stances only need be 
mentioned. In 1879 the 
firm were asked to carry 
out water works for the 
supply of Antwerp, and 
the fact that the waters 
of the River Nethe were 
highly coloured, as well 
as turbid, made it neces- 
sary to clarify the waters 
—a matter of some diffi- 
culty. Ultimately Sir 
Frederick Abel sugges- 
ted spongy iron as a 
filtering medium ; and 
Anderson, with Mr. G. 
H. Ogden, worked out 
a successful adaptation 
of Professor Bischof’s 
method. By the addition 
of one-tenth or one-fifth 
grain of metallic iron per 
gallon to the water, an 
oxide was formed result- 
ing in a bulky precipi- 
tate, which carried with 
it the coarser mechanical 
impurities, microbes, 
colouring matter, &. A 
method was also adopted 
for agitating the water, 
and for protecting it from 
frost during aeration. A 
similar system has been 
adopted at St. Peters- 
burg, Gouda, Dordrecht 
in Holland, Agra in 
India, Monte Video, 
Nice, &c., and it was for 
a paper on this system 
that Sir William Ander- 
son got the Telford 
Medal and Premium of 
the Institution of Civil 
Engineers in1883-4. The 
Watt Medal and a Tel- 
ford Premium of Books 
were also awarded in 
1872-3 for a paper on 
sugar machinery with 
which he was also iden- 
tified. 

His work on the heat 
engine deserves more 
than a passing reference, 
as he devoted much of 
his time to this subject. Among his tests in early 
life were several to determine the evaporative efti- 
ciency of Russian peat, and this he found to be equal | 
to 4.26 lb. of water at 212 deg. per pound of fuel, 
against 10 lb. for Welsh coal, and 5 lb. for wood 
dried artificially. Later, in 1870, he made experi- | 
ments which established that the rate of emission 
of heat from tubular heaters was as nearly as pos- 
sible the same when hot water was used as for 
steam, But his most comprehensive contribution | 
on the subject was the lecture he gave in 1884 
at the Institution of Civil Engineers, ‘‘ On the | 
Generation of Steam”—one of a series on the 
heat engine. He also delivered special lectures at 
the School of Military Engineering at Chatham on 








|Factory at the Royal Arsenal, Woolwich ; the 





| Trust lectures at the Society of Arts on the ‘‘Con- | than with the means for manufacturing them, and 


version of Heat into Work,” and these were sub-|the new régime has been eminently satisfactory, 
sequently published separately. He translated | When a Committee was appointed by the Govern- 


from Russian into English the important works 


ment to produce a smokeless powder, including Sir 


of Chernoff on ‘‘Steel,” and also the work on| Frederick Abel, Professor James Dewar, and Dr, 
the ‘‘ Researches of General Kalakontsky on the | Dupré—the well-known cordite being the result 
Internal Stresses in Cast Iron and Steel,” and | after 28 other combinations had been tried—Sir 
when in 1889 he was President of the Mechanical | William Anderson, who had been closely identified 
Section of the British Association, he returned to | with the whole investigation, was asked to design all 
the subject of molecular structures, dealing special | the special machinery required for its manufacture. 
with Mendeléeffs theory. For many years he| He was also nominally the defender in actions 
acted as one of the consulting engineers of the ’ raised, one by Nobel’s Explosive Company, Limited, 
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and the other by Mr. 
Hiram S. Maxin, for in- 
fringement of the patent 
for cordite, but in both 
cases was successful in 
his defence of the Go- 
vernment department. 
Under his régime, too, 
many other  improve- 
ments have been effected, 
and there can be no ques- 
tion of the general advan- 
tage which accrued to the 
nation from the direction 
of affairs by Sir William 
Anderson with his wide 
practical experience. By 
such alone can come the 
courage necessary for 
making decided changes 
such as, for instance, the 
introduction of the wire- 
wound gun. Sir Wil- 
liam, too, had in large 
measure that swaviter in 
modo which made his 
rule pleasant as well as 
effective, a difficult task 
where there are both the 
civil and military ele- 
ments inastaff. There 
has been improved eco- 
nomy, too. Cordite made 
in the Government estab- 
lishments, for instance, 
costs only one-half the 
price paid to private 
firms. Moreover, taking 
all the factories toge- 
ther, the cost of adminis- 
tration is only 3} per 
cent. of the total value 
of production, while the 
benevolent items—medi- 
cal aid, school, injury 
pay, holiday allowance, 
&c., come to about 1} 
per cent. The total 
number of men _ em- 
ployed is about 16,700, 
and the total value of 
the production per an- 
num 2,610,000/.,* figures 
which indicate the re- 
sponsibilities of Sir Wil- 
liam’s duties. 

We have referred to 
Sir William's connection 
with technical societies. 
He became a member of 
the Institution of Civil 
Engineers in January, 
1869, was elected to the 
Council in 1888, and a 
vice - president in 1896, 
and he had the distinc- 


Royal Agricultural Society, and with Lord Kelvin | tion of delivering the first James Forrest Lecture in 
watched the progress of the oil engine from the 1893—ascholarly treatment of the important subject 
time when in 1888 its consumption was 1.73 lb. | of the ‘‘ Interdependence of Abstract Science and 


per hour to .9 lb. now. Engineering.” 


Sir William became a member of 


Such a record, somewhat discursive, but indica-|the Institution of Mechanical Engineers in 1856, 


tive of a comprehensive knowledge of mechanics, | and was president in 1892-3. He naturally took a 


‘of chemistry, and of the physical properties of | sympathetic interest in the research work of the 


metals, eminently marked the fitness of Sir/ Institution, and greatly assisted in some of the 
William Anderson for the responsible position to | tests until the demands of his Government post 
which he was appointed in August, 1889, of Direc- | made this impossible. He was a Fellow of the Royal 
tor-General of the Royal Ordnance Factories, | Society, and somenine years ago the degree of D.C.L. 


Laboratory, Carriage Department, and the Gun/| was conferred upon him by the Durham College. 





Royal Gunpowder Factory at Waltham Abbey, and —* gee “ Proceedings of the Institution of Mechanical 


the Small Arms Factories at Enfield and Birming- Engineers,” 1892, page 122, 
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He was created Knight Commander of the Bath in 
the Jubilee year of 1897. He found relaxation from 
his professional work in his never-failing interest 
in the education of the young. He was the first 
chairman of the Erith School Board, and a member 
from the passing of the Act until about a year 
ago ; he was also an active worker for twenty-five 
years in the Sunday school of Christ Church, 
Erith. In fact, his ambition was to realise the 
Christian ideal, and his widow, a daughter of the 
Rev. J. R. Brown, of Knighton, Radnorshire, 
and his family have the consolation which a life 
well spent never fails to bring. He was buried on 
Wednesday at Christ Church, Erith, and the ser- 
vice was appropriately simple and cheerful. 

The portrait of Sir William Anderson which 
accompanies this notice has been prepared from an 
excellent photograph taken as recently as October 
last by Mr. H. W. Busbridge, of Blackheath. 


PATENT LAWS AND THE TRADING 
COMMUNITY. 

Mr. FietcHEer Movtron opened a debate on the 
above subject, at the Article Club, on the 7th inst., 
and was followed by Lord Justice Vaughan Wil- 
liams, Mr. Blake, Mr. A. Siemens, Mr. C. N. Dalton, 
Sir Horace Tozer, Mr. McKinnon Wood, Mr. 
Roger Wallace, and other speakers. Needless to 
say, by reason of his pre-eminent position as a patent 
lawyer, his conspicuous ability as a speaker, and 
his masterly treatment of the subject, Mr. Moulton 
carried conviction to the minds of a very large 
portion of bis audience. With much that he said, 
we entirely agree. But on some points, of the first 
importance, not only do we ourselves differ from 
the distinguished Queen’s counsel, but, furthermore, 
we do not hesitate to affirm that the views to which 
he gave expression are at variance with those held 
by a considerable proportion of (amongst others) the 
trading community. 

In this connection we will first consider the all- 
important subject of official preliminary examina- 
tion as to the novelty of inventions sought to be 
patented. Mr. Moulton seemed to be of opinion 
that there were practically only two parties, one 
for, the other against, such éxamination; and ex- 
pressed himself as in favour of our present system, 
and against examination. 

Now it is an unfortunate circumstance that so 
few capable persons will take the trouble to care- 
fully consider the question in an exhaustive and 
impartial manner, with due regard to all that has 
occurred in the past. Proposals that have been 
well thought out, and fully and repeatedly dis- 
cussed years ago, are ignored, or recklessly criti- 
cised in a manner which proves conclusively that 
the critics have never taken the trouble to under- 
stand the suggested schemes. 

As may be seen on reference to, inter alia, the 
Transactions of the Institution of Mechanical Engi- 
neers, for the years 1875 and 1876 ; of the Society 
of Arts for 1877 ; and to Eneingerine of February 
23, 1877, and. July 15, 1881, it has been repeatedly 
demonstrated that there is a practicable medium 
course between such a system as the American 
or German, and such a system as the English or 
French. Yet we find, time after time, that the 
feasibility of such a medium course is utterly 
ignored by those who direct attention to patent 
law reform. 

One country after another has been adopting 
some system more or less closely resembling the 
German, and partaking of its objectionable cha- 
racter ; and, notwithstanding all that may be urged 
to the contrary, preliminary examination as to 
novelty will have to come, in some form or other, 
in this country. It will be a big undertaking, and 
we can well believe that our Patent Office authori- 
ties, from the genial and indefatigable Comptroller- 
General downward, will dread the innovation. But 
come it must, sooner or later, and the sooner the 
better. Hence the most politic course for patent 
law reformers to adopt, is to consider, impartially 
and with due regard to the importance of the 
subject, what system it is possible to adopt, 
which, whilst affording reasonable protection 
alike to inventors on the one hand, and to the 
trading community and general public on the 
other, will cast the smallest amount of responsi- 
bility upon the Patent Office. To attempt to shirk 
the matter is futile. The conviction that some 
examination system is needful is too wide-spread 
to be much longer disregarded. 

The number of applications for patents in this 








country last year was over 30,000, whereas in 1883 
there were lessthan 6000. But although a large 
proportion are allowed to lapse, and the speci- 
fications are, consequently, not. made public, 
nevertheless the number of specifications it is 
needful to consider, when searching as to the 
novelty of an average invention, is already very 
large, and is daily increasing. 

Often, patent after patent is granted in re- 
spect of practically identical subject-matter, and 
without the slightest official warning to the 
grantees of their having been anticipated. In 
this connection, Mr. Lloyd Wise, at the Article 
Club, took exception to the present unsatisfactory 
state of the law and practice, which allow anyone 
who applies for a patent to go on blindly wasting 
time and money in patenting, experimenting with, 
and perhaps putting down plant for the manufac- 
ture of, and placing upon the market, an invention 
believed by him to be new, notwithstanding that 
(as is often the case) the Patent Office authorities 
themselves know enough of what is already on the 
records to enable them (without making any special 
search) to show the applicant that his invention 
has been anticipated. 

Let it be carefully noted that this is a matter 
which directly and seriously affects a very large 
proportion of inventors with whom eminent counsel 
rarely come into contact, namely, persons who are 
not in a position, as a rule, to avail themselves 
of the valuable professional aid of distinguished 
lawyers. 

The examiner who, day after day, year in and 
year out, is engaged in examining provisional and 
complete specifications relating to a given class of 
inventions, and in comparing provisional specifica- 
tions with the corresponding complete specifica- 
tions (a work that, by-the-bye, not infrequently 
fails to accomplish its avowed object), must very 
often recognise in a case before him an invention 
that he knows to have been wholly or partially 
anticipated. Indeed, we do not think it will be 
denied that in opposition cases, the decision is 
occasionally influenced by knowledge on the part of 
the officials of the existence of specifications of 
prior patents, concerning which the parties to the 
case are allowed to remain in the dark, because 
those particular prior specifications do not happen 
to be formally before the Court. 

The principal objection to existing systems of 
preliminary examination as to novelty is that the 
authorities charged with their application are sup- 
posed to determine whether or not the applicant is 
legally entitled to a valid patent ; in other words, 
that such authorities are armed with power to 
refuse a patent, if they are pleased to consider that 
the invention has been so far anticipated as not to 
leave sufficient subject-matter to support such a 
grant. It is this that results in unjust treatment 
of inventors, and in serious misconception not only 
by them, but also by the trading community and 
the public generally. .It-is a common error to 
imagine that a patent granted under such a system 
is practically unassailable ; but many who know 
better go to the other extreme, and say, Let there 
be no examination whatever. 

The difference between one thing and another, 
on paper, is often seemingly so slight, that to 
regard them as practically identical is pardonable, 
notwithstanding that it may be erroneous. Hence 
the question whether a given invention presents 
patentable subject-matter is one of degree, and 
one as to which experts commonly differ. Not only 
so, but, we venture tosay, it can hardly be doubted 
that some inventions which, after having come into 
extensive use, have been held to be good subject- 
matter, would have failed to support letters patent 
had the decision of the Courts been taken whilst 
the subject-matter was as yet only in the paper 
stage. Now, if Patent Office authorities are (even 
subject to appeal) to be charged with the duty of 
determining, in the case of every application for a 
patent, whether there is or is not adequate subject- 
matter, it becomes evident that, dealing as they 
must with an enormous number of cases, the de- 
cisions will be arrived at in a more or less perfunc- 
tory manner, with the result that many patents 
will be allowed that ought to be refused, and many 
applications will be rejected that ought to be 
granted. A further result will be that legally 
worthless patents will go forth to the world (as, in 
fact, they now do in the United States and in Ger- 
many) with an undeserved hall-mark that will 
mislead the public ; whilst many meritorious inven- 





tors will be (as they are in the countries named) 


improperly deprived of their just reward. Not 
only so, but an entirely needless amount of respon- 
sibility will be cast upon the officials. 

It is sometimes asserted that it would be impos- 
sible to institute official examination without vest- 
ing in the examining authorities the power to 
refuse a patent. This is pure nonsense. As well 
might it be urged that the only possible vaccination 
law would be one under which no one-could be 
excused having his child vaccinated. There may 
be persons who object to the issue ofa patent for 
an invention whose novelty seems doubtful, just as 
there are those who object to some children escaping 
vaccination ; but, after all, there is no impossibility 
in either case; it is merely a matter of compro- 
mise. 

It has by some been proposed that there should 
be official examination as to novelty, with an inti- 
mation of the result to the applicant only, for his 
peculiar benefit, he being left, if he please, to 
ignore in his specification and claims all that may 
have been found in front of his invention. Mani- 
festly, this would be unjust. The trading com- 
munity and the public at large are entitled to their 
due share of protection, as against the claims of 
those who seek monopolies. 

What, then, is the obvious solution? Clearly, 
as it seems to us, that there should be. official 
examination as to novelty, and that the Patent 
Office authorities should have power to require the 
applicant to embody in his specification such 
specific or general references to what was pre- 
viously known (so far as disclosed by their investi- 
gations) as may be reasonably necessary to enable 
the scope of his invention, so far as ascertained, to 
be gathered from a perusal of his specification and 
claims. In short, the Patent Office should be ina 
position to require, in unopposed cases, similar 
amendments to those which it is now the practice 
to call for in the specifications of opposed applica- 
tions ; but should not be authorised to absolutely 
refuse the grant of a patent (unless opposed) on 
the ground of want of novelty, nor to dictate the 
language of the claiming clauses, nor even to 
indicate on the published specification that it has 
been amended at the instance of the Comptroller ; 
the object to be attained being simply to insure, so 
far as possible, that the specification, taken as a 
whole, shall not, by ignoring well-ascertained facts, 
come before the public in a form designed, or cal- 
culated to seriously mislead those to whom it is 
addressed as to the extent of novelty of the 
described subject-matter. 

This would not, by any means, entirely prevent 
the granting of invalid patents. No system has 
ever been found to do so, any more than our ex- 
isting examination system (which no one proposes 
to abolish, at any rate so long as provisional pro- 
tection is retained) has been found to insure intel- 
ligible specifications, distinct claims, or limita- 
tion of complete specifications to the subject-matter 
covered by the provisional specifications. Even so, 
half a loaf is surely better than no bread. 

The selection of anticipatory matter is a class of 
work controlled largely by individual opinion. 
Experts differ, as we have already said. And the 
intricacies are so great, that many oversights and 
misconceptions would occur, as, in fact, they do occur 
in the United States, Germany, and other countries 
where examination systems obtain. Notwithstand- 
ing all this, however, the result, so far as it went, 
would be distinctly useful, and well worth the 
expense. All the advantages of either the United 
States or the German system could be gained, 
whilst the evils of those systems and the consequent 
dissatisfaction would be obviated. 

It might, at least, be confidently anticipated 
that: (1) many an applicant would be enabled, in 
view of the information imparted to him as the 
result of the official investigation, to settle his 
specification and claims in such a way as to secure 
a valid patent ; whereas, without the official exami- 
nation, his patent would not only be invalid, but 
possibly incapable (at any rate as our law now 
stands) of being rendered sustainable at law, by 
any allowable amendment of his specification ; (2) 
the number of cases in which manufacturers, 
traders, and others would be worried by threats 
based on bad patents would be . aad reduced ; 
(3) manufacturers, traders, and others would often 
be spared the expense of more or less costly 
searches, professional advice, &c., now commonly 
needful to enable them to protect themselves when 
threatened with actions for infringement; a class of 
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into court, and consequently are never heard of by 
the general public ; notwithstanding which, how- 
ever, the anxiety and expense they cause are often 
serious ; (4) an inventor need never suffer the loss 
of his just reward, through refusal of an unopposed 
application for patent, however slight the invention 
might seem to be. English inventors who can 
afford the outlay, often apply for patents in the 
United States and Germany, in order to obtain the 
results of the official searches made in those 
countries, for their guidance in settling their 
English claims. Thus they place themselves in a 
position to a certain extent approaching that in 
which the system we advocate would place them 
but manufacturers, the trading community, and 
the public at large are deprived of corresponding 
protection, such as the proposed plan would, in the 
majority of cases, afford, without anything in the 
nature of a preliminary law-suit such as it is often 
necessary to go through in countries where other 
systems of applying preliminary examination obtain. 

In considering the abuses of patents, Mr. Moulton 
thought that very few cases were brought into the 
Courts in which there was not a fair chance of sus- 
taining them. The real evil to the trading com- 
munity was not the patents that went into the 
Courts, but the threats which were held out with 
regard to infringements. It was unquestionably a 
matter of serious interest to a trading community 
that trading should go on, and that there should 
not be, with impunity, a system of threatening. 
He thought it would be intolerable if there was 
net some remedy for that misuse of patent rights. 
To prevent the misuse of so-called patent rights 
they must give a little more power to the Courts, so 
that when a case came before them they might 
make a sensible arrangement (he did not suggest 
what) to minimise the evil that was done when 
there were conflicting claims to a certain invention. 
He thought that by a sensible arrangement the 
system of one patentee threatening another might 
be practically suppressed. 

Another abuse against which they must guard 
was that of a man having a monopoly using it deli- 
berately and capriciously to the hurt of. the king- 
dom. Supposing a man had invented telephones, 
and made the world wait for 14 years before it was 
allowed to use them, the public would have had 
a right to say that a patent which was given him 
for the public good was being used as a public evil. 

One class of cases which had forced itself upon 
the attention of the English people was that 
person living abroad got patents in England, 
and that by means of their monopoly they could 
say to everybody in this country that they should 
not use the invention, while they themselves were 
working it abroad, and sending it into England at 
a profit. That was an abuse which deserved serious 
consideration. He did not know that it would be 
se important were it not that we were getting back 
to the feeling that existed in Elizabeth’s time— 
that we ought to do all we could to get work for 
the people of England. As to the question of a 
man using his patent rights unreasonably, there 
might be hundreds of cases in which there were 
abuses ; but to interfere with the rights of a 
patentee might be a serious matter as regarded his 
property and the reward he had merited. He (the 
a protested against the question of the reason- 
able or unreasonable use of rights being decided by 
any other tribunal than that of a court of law, and 
he favoured the decision of such questions by 
juries. Now here we again have the Law Courts 
suggested, with all the attendant enormous costs, 
notwithstanding that the much more modest 
machinery of the Patent Office, with appeal to a 
law officer in chambers, are found sufticient to 
determine in a contested case, whether such rights 
as referred to shall or shall not come into exist- 
ence. 

The question of compulsory licences, Mr. Moulton 
considered a wise addition te the law. Our English 
law was on the way towards practical perfection, 
and it might be made even more serviceable to the 
community. In this latter suggestion we fully 
concur; but our proposals to that end would, we 
venture to think, be highly. disapproved by the 
learned gentleman, because, as we have ere now 
pointed out, litigation on the scale now usual means 
to the person of average means serious risk of utter 
ruin. The existing provisions for dealing with 
applications for compulsory licenses are no better 
x > »bably worse. 

ord Justice Vaughan Williams endorsed Mr. 
Moulton’s remarks as to trying certain questions 








before juries in preference to the judges. On every 
occasion where the question was whether the 
patentee had forfeited his patent by abusing it, 
and not using it for the benefit of the nation, it 
should be tried by a jury. They had not only 
to regulate the patent laws so as to prevent mono- 
polies being granted as gratuities, but they had to 
take care that the patent when granted should be 
a service and benefit to the commerce of the 
country ; and if they found that under existing 
conditions patents were very often prevented from 
being of any real service to the commerce of the 
country, they ought to try and make such amend- 
ments as would prevent that in future. 

We cannot help thinking that the observations of 
the distinguished Judge go far to show how 
necessary is actual experience of a kind that even 
a great lawyer does not possess as a qualification 
for dealing with the amendment of the Patent Law. 
In Germany, said his lordship, patents were much 
more secure than in this country, and it was ex- 
tremely desirable that in some way there should 
be greater security to the patents that were granted 
in England than they have at the presenttime. He 
suggested that there should be a limitation to the 
time for objections. 

As to Germany, the experience of those who 
ought to know best, hardly bears out his Lordship’s 
assertion. As to his indefinite suggestion about 
a limit of time ; we consider it impracticable, even 
with a strict preliminary examination as to novelty, 
with power of refusal. 

There is a provision of this sort in the German 
law ; but it is practically a dead letter (as it ought 
to be) because, although, the patent cannot be 
modified, yet if the invention was old, the patentee 
will find it practically impossible to induce the 
courts to treat as an infringer any one who uses 
the invention, even after the limit of time within 
which a petition for revocation could be lodged. 

Mr. Lloyd Wise pointed out the dangers and 
disadvantages of our present system of pro- 
visional protection, under which the invention of 
one applicant can often be appropriated by an 
earlier applicant in his complete specification, in 
which he is first required to fully describe the in- 
vention for which he is allowed a patent dating 
back to the date of filing of his provisional specifi- 
cation. 

The same speaker also protested strongly against 
the action of the Courts in giving a wide interpreta- 
tion to narrow claims. If the scope of a narrowly- 
worded claim is to be unduly widened when the 
patentee takes it into Court, it results that manu- 
facturers, the trading community, and the public 
generally have no fair warning as to what they are 
debarred from doing; whilst the patentee may, 
should his patent be attacked, shelter himself under 
a narrow interpretation of his claim. This is a 
state of things that cannot be too strongly con- 
demned. 

No doubt, before any change whatever is made 
in our patent laws, the whole subject will be con- 
sidered by either a Royal Commission or a Select 
Committee. We trust it will be the former, and 
that it will be, to a large extent, very differently 
constituted from those bodies to which such in- 
quiries have been relegated in the past. 

To refer a matter of such a far-reaching cha- 
racter to a body composed of noble lords, judges, 
eminent counsel, and large manufacturers—a 
body every one of whose members is probably 
ignorant of many points of practice having an im- 
portant bearing on the subject of inquiry—is, to say 
the least, ill-judged. 

Such a body should have upon it also representa- 
tives of less wealthy classes having to do with 
patents, as also of professions other than the law, 
possessing an intimate acquaintance with, and large 
experience of, the patent laws of this and other 
countries, and men who are known to have devoted 
particular attention for many years to patent law re- 
form. It is hopeless to expect that the members of a 
Royal Commission, a Select Committee, or a Depart- 
mental Committee, as ordinarily constituted will 
be able to sufficiently master the suggestions, how- 
ever practical, of a person who only appears before 
them for an hour or two in the capacity of a 
witness. 

Some people imagine that Commissions or Com- 


mittees appointed in the past have been all that/|r 


could be desired, because they have included 
notable men such, to take one example, as Lord 
Herschell (who was Chairman of the Board of 
Trade Committee appointed in 1886). Of course, 





no one will question that the recommendations of 
any body whereof individuals of such eminence 
may be concurring members, will necessarily ca 
great weight. But many changes which seem de- 
sirable to the average practical man acquainted 
with the subject . would probably not com- 
mend themselves either to the legal mind or 
to that of a wealthy manufacturer or trader. 
A Select Committee cannot be an entirely satis- 
factory body to deal with amendment of the 
Patent Laws, because it must necessarily be com- 
posed wholly of Members of Parliament, and there 
are men not in Parliament whose special know- 
ledge and experience render it extremely desir- 
able to obtain their co-operation. A Royal Com- 
mission becomes the obvious alternative, and whilst 
it would not be complete unless it included some 
prominent patent counsel (as, in fact, the Royal 
Commission of 1869 did); yet for the most part 
they hold views, the embodiment of which in our 
patent laws would be most unfortunate. With 
every possible desire to improve the law, a man 
who enters upon the task necessarily views 
matters from that standpoint to which he is 
accustomed, and it results that a lawyer is apt to 
regard the Law Courts as the one resort in every 
difficulty and the only cure for all evils. He has 
mostly to do with the wealthy litigant, and does not 
realise the hardship endured by many whose more 
or less limited means involve, as things are, a prac- 
tical denial of justice. 





RULES FOR THE CONSTRUCTION OF 
STEEL VESSELS. 

Tue rules for the construction of steel vessels, 
which we publish on page 795, are the work of Mr. 
James Wimshurst, whose name is well and honour- 
ably known to all our readers, although many of 
them know it only in connection with an entirely 
different department of science. Till within a short 
time Mr. Wimshurst held an important post in 
the Consultative Branch of the Board of Trade, 
and to the general public his professional per- 
sonality was merged in his department. Like so 
many of the able men who constitute the Civil 
Service of this country, and who, almost unseen, 
manage affairs of immense importance, he exercised 
a great influence without himself coming pro- 
minently into notice. To those behind the scenes 
in shipping matters he was, of course, known; 
and some who would have been glad to make 
a profit by cutting down the margin of safety below 
a reasonable limit, found in him a determined 
opponent, who did not hide himself behind his 
official chiefs. Still, following the honourable tradi- 
tions of the office, he kept in the background until 
his retirement this summer, under the age limit, 
put him in a position of greater freedom. After 
many years spent on the staff of Lloyd’s Registry, 
in the Liverpool Registry of Shipping, and in the 
Board of Trade, during which time he had an ex- 
perience among all types of vessels greater than 
that of most men, his judgment on professional 
matters therefore carries great weight. He has now 
commenced practice as a consulting naval architect, 
and can freely put forward the views formed during 
the many years in which their frank expression was 
fettered by the traditions of his office. , 

There has been, and there still is, much discus- 
sion and doubt as to the best system for deter- 
mining the several scantlings of each of the many 
types of vessels. It isa highly important matter, 
and up to the present the only rules for the con- 
struction of ships apply to the sea-going types ; all 
other types of vessels, from the steam launch up to 
and including the coasting trades, have been un- 
provided for, all of these many cases being left to 
the consideration of the owner, his adviser, or to 
the builder. This is a matter which has long 
engaged Mr. Wimshurst’s attention, and _ his 
views on it are embodied in the rules which we 
publish this week. In looking over these rules, 
it will at once be noticed that he adopts 4 new 
method of obtaining a coefficient or numeral, indi- 
cating the work to be done, relatively to the prin- 
cipal dimensions of the vessel. In this he assumes 
that both the length, and the breadth, of the 
vessel are elements of direct increase, but the 
depth he uses inversely. Thus, if the depth be 
uced one-half the numeral is doubled. This 
has much in its favour, for it is well known that 
the bending stresses increase, or decrease, relatively 
to the square of the depth. 

Another feature in the rules is the strong oppo 
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sition to the cutting of the floor plates at the centre 
line of the vessel, as is done when the centre plate 
keel or girder is used, the floor plates being con- 
nected together by means of short lengths of angle 
bar. Mr. Wimshurst’s contention is, that the sides, 
the bottom, and the stringer, or metal deck, con- 
stitute the essential fore and aft strength of any 
ship, and that the work to be done by the floors is 
the conveyance of local stresses which may come 
upon, or about, the centre line of keel, to the sides 
of the ship. When the floor plates are cut at the 
centre line the angle bars furnish only a small part of 
the required strength, and the completed structure 
has less rigidity. He attributes the panting fre- 
quently found in vessels’ bottoms, the distress 
shown at the angles of garboard strakes, and the 
greater part of the trouble with engine shafts, to 
this objectionable system of construction. In 
other words, he views a ship as he would a rail- 
way bridge, and objects to the cutting of all the 
cross-flooring girders, in order to introduce a con- 
tinuous vertical plate at the middle breadth of the 
roadway. 

There are other new features of interest in the 
rules. Moreover, they are so drawn that by means 
of Tables a complete set of scantlings for any 
vessel may be obtained in the space of a few 
minutes ; for the underlying principle of the co- 
efficient being sound, there are no reserve clauses 
to meet the cases of what are popularly termed 
excessive proportions—the numerals include every- 
thing, and there are no pitfalls. 





NOTES. 
ASPIRATION THERMOMETER. 

In the November issue of the Zeitschrift fiir 
Instrumentenkunde, Paul Fuchs, of Ilmenau, de- 
scribes a very simple thermometer, which can be 
used as hygrometer or as psychrometer. The ap- 
paratus differs from an ordinary mercury thermo- 
meter with perpendicular capillary tubes, only in 
having a hollow cylindrical bulb with its axis hori- 
zontal. A tube passes through the hollow ; the 
muslin is placed on the tube, and fastened by means 
of string. That end of the tube remains open. 
The other. is: connected with a rubber balloon 
worked by hand, in order to produce a more or 
less brisk air current through the tube when the 
muslin is moistened with ether. The bulb is thus 
directly cooled over its inner side, if it is desired, 
also over the outer surface, and its sensitiveness is 
thereby much increased. It will be remembered 
that the ordinary Daniell hygrometer contains a 
thermometer in a doubly bent tube, partly filled 
with ether. With that arrangement the bulb 
dips into the ether, but evaporation takes place on 
the surface of the liquid only. It might have been 
expected that the indications of the Fuchs hygro- 
meter would be lower than those of the Daniell 
hygrometer; the dew-point difference, in fact, 
amounts to a few tenths of adegree. When the in- 
strument is to be used as psychrometer or wet bulb 
thermometer, a piece of muslin is cut with an open- 
ing so that it may be passed over the stem and 
wrapped round the cylindrical bulb and stuffed 
into it. When the muslin is wetted with water and 
aspiration started, the thermometer begins to sink, 
rapidly at first, then slowly ; after a while it will 
become steady. That minimum temperature is 
noted. The thermometer will then rise again, 
because all the water has evaporated. From com- 
parative measurements it would appear that the 
vapour tensions derived from dew-point observa- 
tions made with this instrument are slightly lower 
than its psychrometer indication ; the difference 
amounts to about 0.5 millimetre of mercury. The 
instrument has also been compared with other types 
of psychrométers, none of which are perfect. The 
new aspiration thermometer is particularly suited 


for determining the humidity of the air at tem-|P 


peratures below freezing point. 


Puoto-CHemMicaL ACTION OF TURPENTINE. 

In his experiments on photographic action in 
the dark, Dr. Russell has found oil of turpentine 
particularly active, and he has ascribed the effects 
to the vapours coming from the oil. This reason- 
ing has been adopted by others, for instance, by 
Mr. Bothamley ; we have given short abstracts of 
their researches in our reports on the British 
Association meeting at Bristol. Dr. J. Sperber 
does not accept this view for two reasons, which 
would require further proof ; he describes a rather 
puzzling experiment, however. His reasons are 
that the turpentine would liberate, not the metal, 





which we believe to be liberated on the photo- 
graphic film, but the chlorine or bromine, and, 
further, that the turpentine acts through media 
which we cannot expect the vapours to penetrate. 
We are not aware that there is convincing evi- 
dence for either assumption. But for his experi- 
ment he constructed a skeleton box of pieces of 
wood, imitating a house with three storeys, and 
placed one plate horizontally in each storey. A 
china dish filled with oil of turpentine was 
put on the middle plate, and the whole box 
covered over with a glass bell. All this was 
done in the dark. The arrangement was such 
that the vapours of turpentine, or any compound 
formed, could pervade all through the inner 
space. Two experiments were made, each lasting 
five days. In the first, plates one and two had 
their film on the upper side, plate three on the 
lower. All the three plates were black after the 
five days ; the middle plate had remained light on 
the spot where the china dish was standing, and 
this light disc was greater than the actual area of 
contact. In the second experiment, the three 
plates were turned; the dish was, therefore, not 
resting on the sensitised film. All the three plates 
were: again blackened, but only at theedges. Dr. 
Sperber assumes that the turpentine emits vapours 
which fall directly upon the lower surface of the 
third plate, and by reflection from it and from the 
inner walls of the bell on the others. In further 
explanation, he suggests that every substance re- 
ceives as much ether from its surroundings as it 
itself emits. The molecules influence this ether 
in its elasticity, density, and in its vibrations, and 
the ether emanating from the oil of turpentine is 
affected so as to vibrate like the waves of ultra- 
violet light. The paper in the Chemiker Zeitung 
does not illustrate the box which Sperber used. It 
is, therefore, not advisable to hazard an explana- 
tion of the peculiar fact that the vapours which 
had access to all parts should, in the second ex- 
periment, mark the edges only, as if there were an 
effect of marginal rays. 








H.M.S. ‘‘IRRESISTIBLE..” 

H.M.S. IrresistiBxe, a first-class, twin-screw, bar- 
bette, battleship, was launched yesterday at Chatham. 
She is one of three big battle ships now in course of 
construction, the other two being the Formidable and 
Implacable, which are respectively Portsmouth and 
Devonport ships. These vessels are to be each of 
15,000 tons displacement, and are, therefore, just 
100 tons heavier than the Majestic class, and no 
less than 850 tons above the Royal Sovereign class, 
which were the monsters of a few years ago; whilst 
if we go back to the ‘‘ Admirals,” which were our 
big battleships of the immediately preceding era, 
the comparison of size gives us very nearly an increase 
of 50 per cent. ; tedebl, the smallest of the Admirals, 
the Collingwood, was not 10,000 tons displacement. 
The Irresistible is 400 ft. long between perpendiculars, 
and 75 ft. extreme breadth. The draught of water is 
to be 20 ft. 3in. forward and 27 ft. 3 in. aft. The 
coal at load draught is 900 tons, but there is 
capacity for stowage of 2040 tons. Not many details 
have been made known respecting these big armour- 
clad ships. In his annual statement the First Lord 
of the Admiralty contented himself with saying 
that particulars of the design of this class have 
been communicated to Parliament. They are im- 
proved ‘‘ Majestics.” One of the particulars which 
was not communicated, -however, was the cost, 
for in the last Navy Estimates, under the head- 
ing of total cost, there is simply the entry of ‘‘ De- 
tails not yet complete;” the Admiralt + Sagoo 
going on the safe-and-easy — of finding out 
what a ship should cost by adding up the totals 
of expenditure when she is complete. We learn, 
however, that between 400,0007. and 500,000/. 
was to be spent on each ship during the cur- 
rent financial year. Last year only about 60,000/. 
er ship was spent. The spe with natural 
draught is eetimated at 18 knots, which is to be ob- 
tained with 15,000 indicated horse-power. The 
engines are by Messrs. Maudslay, Sons, and Field, 
and are of the now universal inverted three-stage 
compound type supplied with steam by Belleville 
boilers, of which there will be twenty. They will be 
pressed to 300 lb., but this will be reduced to 250 lb. 
at the engines in the usual way. The armour is of 
nickel steel and consists of a 9-in. belt 216 ft. long, 
and connected by armour bulkheads of 12 in., 10 in., 
and 9 in. thick ; whilst the barbettes are protected 
by 12-in., 10-in., and 6-in. armour. The casemates 


containing the 6-in. guns have 6-in. side armour, with 
the usual protection at the back. The fore conning 
tower has 14-in. armour, the tube carrying the com- 
munications being 8 in. in thickness. -The o 


rvation 





tower aft has 3-in. armour, and with 3-in. communi- 
cation tubes. In these ships there has been intro- 
duced a protective plating of 2 in. thick at the bows. 
The protective deck plating consists of a middle deck 
between the armoured bulkheads, comprised of two 
thicknesses of l-in. steel, with extra plating of 
1 in. on the slopes over the machinery spaces. 
On the lower deck the armoured belt is two 
thicknesses of 1-in. steel, and on the same deck abaft 
the armoured bulkhead are two thicknesses re- 
spectively of l-in. and 1}-in. steel; whilst on the 
main deck, between the armoured bulkheads, there 
are two thicknesses of 4in. steel. The Irresistible has 
not been slow in following her Portsmouth sister— the 
Formidable—into the water, the latter vessel having 
been launched on the 17th of last month. The Chat- 
ham ship is quite in the fashion in regard to quickness 
of construction, her first keelplate having nm laid 
on April 11 last, only eight months and a few days 
before launching, but in this time about 5000 tons have 
been worked into her, that being her launching weight. 
The armament consists of four 12-in. breechloader 
wire guns, carried in pairs in the two barbettes; 
twelve 6-in. quick-firing guns; sixteen 12-pounder 
12-ewt. quick-firing guns, two 12-pounder 8-cwt. 
quick-firing guns, six 3-pounder Hotchkiss guns ; and 
eight .45-in. Maxims. ‘There are four submerged tor- 
pedo discharges and fourteen 18-in. torpedoes will be 
carried, as well as five 14-in. torpedoes for boat work. 

The Irresistible will have a complement of 773 all 
told, but exclusive of the Admiral and his staff if used 
as a flagship. She is to be put in hand at once for 
completion. The launch was in every way successful, 
and both Admiral Andoe, the superintendent of the 
dockyard, and Mr. W. James, the chief constructor, 
are to be congratulated on maintaining the high tra- 
— of Chatham in the rapid building of heavy 
ships. 








NAVAL ENGINEERS. 
To THE Eprtor oF ENGINEERING. 

Srr,—In your issue of the 2nd instant you deal in a 
most ers manner with the principal disability 
under which the engineer officers of the Navy labour, viz., 
weakness in the matter of control of their department on 
board ship. For many years past the anomalous position 
of the naval engineer has been represented in the hope 
that steps might be taken to abolish a system which 
stands as a large blot on our naval efficiency. When it is 
considered that the success of our Navy 1s an utter im- 
possibility unless the engineering duties involved are 
efficiently performed, it must appear incredible to many 
that the carrying out of these duties should be hampered 
by the poh | existence of a system which, from its 
earliest introduction, has never been better than a poor 
makeshift, 

It is merely stating a truism to say that on the engineer 
department depends the carrying out of every operation 
ina warship. The propulsion of the ship—the greatest 
function—is only one out of og > The engineer’s _ 
vince embraces the whole ship, from the upper deck to 
the lowest hold. This has come about by the force of 
circumstances, and whether the engineer officers like it 
or not—or whether the executive officers like it or not— 
the fact stands that on the engineer department rests a 
vast responsibility. The difficulties which form a natural 
accompaniment to the working of and keeping efficient, 
under trying conditions, the diversity of pa. m which 
goes to make up a modern war vessel, are accepted by the 
engineer officers with resignation, and even cheerfulness. 
The additional difficulties, due to the obstructing effects 
of a bad system, are not so accepted by their officers, and 
it is these artificially created difficulties that they are 
struggling to cast off. 

It will be clear that the changes, which, in the course 
of years, have given the engineer control of the 
mechanism, have also largely increased the personnel of 
his department. Ins of the handful of men which 
formed the engine-room department in the early days of 
steam, and which, at that time, formed but an insigni- 
ficant portion of the whole crew, the engineer officer has 
now under his charge a very large body of men, the 
numbers in our om cruisers amounting to over 300. 
The authority vested in the officers of the Civil Branch— 
in which branch the engineers are included—is laid down 
in Article 186 of the Admiralty Instructions. Here it 
will be read that—‘‘ Under the captain, or other superior, 
they shall have all necessary authority within their own 
departments, and, according to their relative rank, for 
the due performance of their respective duties ; and the 
are to be obeyed accordingly by their subordinates.” It 
is thus seen that these officers are given no definite 
authority, and it is this which causes so many difficulties 
with respect to the engineer department. The officers of 
the Civil Branch are—(1) The Paymaster; (2) the 
Medical Officer; (3) the Naval Instructor; (4) the 
Engineer Officer. In our largest ships afloat the Pay- 
master has in his department four subordinates; the 
Medical Officer has three ; the Naval Instructor none at all ; 
the Engineer Officer over three hundred. This classing of 
the engineer department among the Civil Branch is a 
relic of very early times, and is in keeping with the use 
of the term “non-combatant” as — to the Civil 
Branch, such expression having no application to anyone 
serving in a warship, where all take part in fighting an 
action, and all are exposed to the perils involved. 

The engineer officer is responsible for the organisation 
and discipline of the large body of men placed in his 
charge. His duties in this respect are entirely executive. 
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He is perpetually attempting to solve the problem 
how—at the same time—to be, and yet not to be, an 
executive officer. In carrying out his duties he finds 
himself overstepping the mee limits of his powers as 
an officer of the Civil Branch long before he reaches the 

int of efficiently controlling the department for which 

e, and he alone, is held responsible. The engineer 
officer of the Navy realises to its fullest extent what it is 
to be ‘* between the devil and the deep sea.” One of the 
greatest supports to the maintenance of discipline is 
entirely denied him, viz., the power to punish offenders. 
He is debarred from dealing in any way with even the 
most trivial offence which may be committed by a man 
under his control, other than by bringing the offender 
before an executive officer for punishment. The utter 
impotency of the head of the department, in this respect, 
cannot but prejudicially affect his influence over his 
subordinates and weaken his power of maintaining 
discipline. : 

It is considered of paramount importance—whether in 
the Army or the Navy—that men should have instilled or 
drilled into them habits of obedience to, and: respect for, 
the officers who will have to direct and control .them in 
action. As regards the Executive Branch of the Navy 
this is well looked after. Not a detail, however trivial it 
may seem, is overlooked, and this is, of course, as it 
should be. But is it not of equal, or even more, import- 
ance that the men of the engine-room department should 
be similarly trained in habits of obedience to, and respect 
for, the engineer officers, and that these officers should be 
so placed in rank and authority that, in time of action, 
they may, with confidence, take the —— they 
undoubtedly will then have to take, and the men under 
their orders have that confidence in them which will be 
necessary in that critical time? If the services of the 
engine-room department were only required in times of 
peace, and could be dispensed with in war time, our 

resent system, bad as it is, might , as also it might 

o if the place of the executive ofleus in action were 
below in the engine-rooms and stokeholds. But neither 
of these is the case. In time of action the men of the 
engine-room department will be as entirely cut off from 
the executive officers as if, for the time, these latter did 
not exist. It will be the engineer officers whose place 
will be amongst these men, and these will be the officers 
to whom the men will have to look for guidance and 
support. . 

And here, Sir, I would point out how, in your article, 
you so thoroughly appreciate the situation, thereby offer- 
ing a strong contrast to the criticisms of one of the 
service journals on the subject. This journal states that : 
‘The engineers think, or affect to think, that their own 
men will not obey them in the hour of battle.” The dis- 
cipline in our engine-rooms is not so bad, in ‘spite of the 
system, that engineers expect, at any time, deliberate 
disobedience on the part of their men. It is a much 
higher state of discipline that they have in view, viz., 
that which tends to eliminate any tendency to panic 
amongst bodies of men when exposed to great danger. If 
discipline has any value at any time, it will be worth 
something amongst the people below in engine-rooms and 
stokeholds in time of action, worth more, probably, as 
far as affecting the success of the action, than discipline 
on the battery decks. ; 

The conditions under which the engine-room depart- 
ment will carry out its duties in action are such that the 
disciplinary powers of the engineer officers will be taxed 
to their utmost. Anything approaching a scene or panic 
amongst even a few of the men shut in below, might 
easily cause the loss of the ship; and, in view of this, it 
seems hardly necessary to argue the necessity of the 
engineer officers being placed in actual command of their 
department. 

Jur present system does not train men to have the 
proper respect for and reliance in the engineer officers, 
nor does it train the officers to have the control and hold 
of their men that will be so essential in action. The 
difficulty is increased by the fact that the engine-room 
hands join the service at mature age, and hence are not 
so readily trained as the seamen, who are disciplined 
from boyhood. ‘The civil rank held by the engineer is 
the great obstacle. Such rank has little or no value, and 
is altogether unsuited for officers who are in charge of 
large bodies of men. The abolition of the civil rank 
and substitution of executive rank is regarded by 
engineer officers as the orly means by which the efficient 
working of their department can be assured. 

Yours truly, 
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December 10. 








ROYAL ENGINEERS. 
To THe Eprror oF ENGINEERING. | ‘ 

Sir,—‘‘Science” did not take notice of my reminder in 
my last answer to him that I have all along been advo- 
cating that both the plans he suggested as alternatives 
should be adopted ; one corps or department of each kind. 
He fixed his whole attention on the first part of my letter, 
and overlooked that I said that I only showed the possi- 
bility of a man being a soldier and an engineer to make it 
clear how hopeless it is to contend that he cannot 
have some practical knowledge of engineering, . whilst 
claiming combatant rank. Hence his last letter, which 
is nothing but a sermon to me on my own text. 

Not only he and I, but everyone who has given careful 
thought to this matter, is a; as to the main require- 
ments for reform. . Whatever might be: argued,.in the 
abstract,’ about the possibility of. mentee A the two call- 
ings, and if it be said ‘that the failure’ of the Royal Engi- 
neers in.practice is due only to that combined with the 
circumstance of an excessive establishment ; it is clear, 
however, that when it is reorganised no one will suggest 

ing, 


creating such an anomaly, and utterly undesirable t 





to say the least of it, as a corps mixing up the two 
branches. 

The discussion between ‘‘Science” and me arose from 
my having maintained that those who are to be soldiers 
should spend a certain time getting some thorough expe- 
rience in engineering ; and now I find he has utterly mis- 
taken my meaning, and thinking I meant that the 
should profess to be full-blown engineers ; inexcusably, 
must say, as this is the thing I have been contending 
against all along. 

The desirability and feasibility of what I upheld must 
be equally clear, and if I have not made both perfectly 
clear to anyone in my last two letters, I will resign my 
claim to be able to explain anything. 

Similarly as regards the specialised branch, I suggested 
their having some kind of military training, both use 
every one liable for military service of any kind should, 
and because of the services it would enable them to render 
in India as reserve captains and subalterns. 

As I have said before, I am not going to discuss these 
plans in the abstract, because those things are done 
in practice, in this and other countries, and therefore the 
proper direction for any criticism to take is to’ show 
where they have failed. I know, however, that they 
have not. : 

‘* Science’s ” last letter, therefore, is not for me to 
answer, but for some one who believes in the system of 
combining both professions. Those, however, who would 
advocate such a thing in practice could scarcely be cap- 
able of arguing anything at all, so that, I doubt not, his 
letter will go unchallenged, just as my own have on the 
essential points ; not only that, but they are being sup- 
ported (and ably supported) by correspondents in the 
Royal Engineers’ Journal (November and mber). 

As to the argument quoted by General Wesley- 
Merritt in his book referred to by ‘‘ Science ;” it also is 
about men professing both callings. Still to that about 
engineers and factors of safety and military command, I 
must really be pardoned for saying ‘‘rats,” that is the 
only way to answer such stuff as that; moreover, it is an 
exploded theory of the British Army, but how exploded 
may be judged from the phenomenal number of com- 
mands given to engineers in the last quarter of a century 
or SO. 

I do not wish to depreciate the military profession, 
but to show that what makes it rank high is not the 
amount of tactics or past battles that otticers should 
study, but the number of things—law, engineering, &c.— 
they should knowabout. Perhaps “Science ” thinks that 
Royal Engineers alone, of military officers, take civil 
employment. Let him & this week’s Army and Navy 
Gazette (December 3), and he will see some of the infantry 
and cavalry officers with Royal Engineers going to survey 
for the Burmah-China Railway and Chinese mining con- 
cessions (let us hope factors of safety have not been men- 
tioned to them !). 

Still for all that, and for aught the editor of the Broad 
Arrow, or anything else may say, some get on very well 
as commanders, who are not very learned or even ex- 
perienced in anything at all, — in using their wits 
and keeping their presence of mind. 

I remain yours, &c., 
Roya ENGINEER, LATE OF INDIAN PUBLIC 
Works DEPARTMENT. 

P.S.—I have just caught sight of a thing in the Army 
and Navy Gazette that made me think of ‘‘ Science” (vide 
issue of December 10, 1898, page 1191). General Sir H. 
Brackenbury says in his book on ‘Stonewall Jackson,” 
‘* There can be no greater mistake than to suppose that 
long regimental service is the best training for command 
in the field.” Commenting on this, the editor says, ‘‘ No 
one of any consequence has ever, as far as we know, 
maintained that such service is the best training for com- 
mand, but it should count for something.” 

These —o opinions of these two eminent autho- 


rities are but instances of those ‘‘Science” could get 
from anyone to utterly dispose of what ap rs to be his 
contention ; that a Royal Engineer should not spend a 


portion of his time acquiring engineering experience 
without foregoing military rank. 








THE POLICY OF THE INDEPENDENT 
LABOUR PARTY. 
To THE Eprror oF ENGINEERING. 

Sir,—In the ‘Industrial Notes,” in your issue of the 
9th inst., you state that a plébiscite has been taken by the 
Socialist and Independent Labour Party, and in this 
assumption you make certain deductions from the vote 


Lest your readers be led astray, may I be allowed to 
state that the vote was not taken by the Independent 
Labour Party nor by any Socialist organisation, but by 
an independent newspaper which gives general support 
to the Socialist movement. The plébiscite had neither 
the support nor the exp! approval of any Socialist 
organisation, and as you will see by the returns, is chiefly 
an expression of opinion from the readers of the paper 
in question, who are not members of any Socialist 
organisation. 

hanking you in anticipation, 
am, &c., 
JOHN PENNY, 
General Secretary, Independent Labour Party. 
53, Fleet-street, London, E.C., December 14, 1898. 





THE WELLINGBOROUGH ‘ACCIDENT. 
~ 2 (To THE EDITOR OF ENGINEERING. - ‘ 
Sir,—The problem of applying a brake to the wheels 
of railway platform lorries and trucks has no doubt 
occupied many minds since the Wellingborough accident. 
An appliance for such a purpose may either lock one or 





more of the wheels so that they must slide if motion con- 
tinues, or it may apply a brake to the rims; it must be 
simple and strong, and should not cr on accu- 
rate workmanship for sureness of action. hen actuated 
by the handle of a lorry, the appliance is almost neces- 
sarily fitted to the fore-carriage to avoid the complication 
involved in communicating the motion of the handle to 
the main body of the lorry in all positions of the fore- 
carriage. It is, therefore, desirable to reduce to the 
utmost the racking strains which would result if the 
handle had davepen while the lorry be moving and the 
wheels obliged to slide under a heavy load. 
The following arrangement, which I have protected, is 
intended to embody as many of the above features as 
ible. To obtain sufficient brake-power without rely- 
ing on the height of the handle, or adding a special 
weight, I use the weight of the lorry and its load 
itself, or such a part ‘of it as may be necessary. The 
figures show the appliance with the brake on and off, 





Fig. 7. 
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a section being taken just inside the near wheel. 
The fore-axle is detached from its carriage and furnished 
with three levers which are readily bolted on as shown ; 
the two short levers A are at the ends, next the wheels, 
and the long lever B is in the middle. The ends of the 
beam of the fore-carriage are furnished with castings 
comprising a brake-block C and a pinD. The pins D 
are carried by the levers A so that the fore-carriage is 
hung over the axle, and the brake-blocks ride on the top of 
the wheels when the lever B is allowed to rise. The ex- 
tension of the handle (which is primarily intended as a 
a is here utilised to depress the lever B when the 
handle is moved into position for drawing the lorry ; the 
end of the lorry is then lifted bodily so that the brake- 
blocks clear the wheels, but the weight does not cause a 
continuous drag on the handle owing to the dead centre ; 
at the same time the weight of the handle moves it off 
the dead centre when released. If the whole weight of 
the lorry resting on the wheels proves so powerful a brake 
that the carriage is racked, part of the weight can be sup- 
ported by a spring which permanently tends to depress 
the lever B. There are, of course, many other forms of 
the appliance adapted to different makes of lorry and 
handles. It will observed that the brake-power in- 
creases with the load. 
Yours obediently, 


Guy E. Lioyp. 
Victoria Works, Rugby, December 13, 1898. 








THE BETTERMENT OF DRAUGHTSMEN. 

To THE EpIToR oF ENGINEERING. : 
Srr,—Having on former occasions been favoured with 
your acceptance cf correspondence pertaining to above 
cratt, I venture to ask a few lines in your valuable 
journal to further a suggestion of forming a society for 
bettering the ition of draughtsmen, by inviting all 
who are inclined to become members. All correspondence 
addressed to the undersigned will be treated confiden- 

tially by * Pe 
ou C. 
> ” J. Grunarrp. 
34, St. Mary’s-road, London, N., December 13, 1898. 





“ LocomoriveE ENGINEERING.”—We regret to learn 
that the offices of our esteemed New York contemporary, 
Locomotive Engineering, were destroyed by fire on the 
5th inst. Amongst other losses, that of the list of sub- 
seribers was not the least serious. We have been - 
quested by our contemporary to announce this fact, an 
to request that all subscribers to Locomotive Engineering 
should send, as soon as possible, to the publishers, 9, 
Liberty-street; New York, their names and addresses, 
together with the dates of — of their subscrip- 
tions. By this means the publishers of Locomotive En- 
gineering trust that their subscribers will be exposed to 
as little inconvenience as possible. 














Dec. 16, 1898.] 


ENGINEERING. 





793 








THE CHAPMAN-HUNTER PITCHOMETER. 
WALKER BROTHERS AND CO., 


CONSTRUCTED BY MESSRS. 





In our issue of October 14, 1897, we described the 
original form of the Chapman-Hunter instrument for 
measuring the pitch of screw propellers, and we now 
illustrate on this page a much improved modification 
of the same device, which, like its predecessor, is put 
on the market by Messrs. Walker Brothers and Co., of 
44, Constitution-street, Leith. The construction of the 
pitchometer, as now made, is very clearly shown in our 
engraving. The instrument consists essentially of an 
engraved plate, having pivotted to it an arm as 
shown. At the pivot this arm carries a circular level, 
the position of which can be altered through any 
angle relatively tothe arm. As shown in the engrav- 
ing its axis is perpendicular to the arm, and this is 
the position which it occupies, when a propeller is 
being measured in the shop. To measure a propeller 
in place on its shaft, the level is turned round so that 
itsaxis is parallel to the length of the arm. To use 
the instrument in the shop the propeller is placed 
with its axis vertical, and the instrument applied 
so that the two projections shown rest on the upper 
face of the boss. ne of these points, it should be 
noted, is carried on an extending arm, which allows 
the distance between the points to be varied as 
circumstances require. To continue, the next step 
in measuring the propeller is to draw lines on the 
blade at diameters of 2 ft., 4 ft., 8ft., 10 ft. 12 ft. 
and 14 ft. respectively. The instrument is then 
applied so that its points of support rest on each of 
these lines in turn; say, for instance, on that at 8 ft. 
radius. This done, the pivotted arm is moved till the 
level bubble is central, and the pitch at this point 
can then be read off direct from the graduation of the 
arc marked 8 ft. in diameter on the instrument. The 
operation is repeated to obtain the pitch at the other 
diameters marked on the blade. hen the propeller 
is in place on its shaft, the measurement is made in a 
similar manner, save that the level, as already men- 
tioned, is turned at right angles to its former posi- 
tion, and thus indicates when the arm is vertical, and 
not when it is horizontal, as in the previous case. Tho 
hinged portion of the arm is used when taking the pitch 
of a propeller in the floating dock or similar position 
in which the level is not applicable. The prozedure is 
then as follows: The radii being marked 1n the blade 
as already explained, the hinged portion of the arm 
is turned out at a right angle, and the whole adjusted 
till this arm is in ‘“‘winding” with a straight edge 
applied to the boss at right angles to the blade. The 

a can then be read off from the graduated scales as 
ore. 





BARNES’ HEATING FURNACE. 

Ox the present page we illustrate a very con- 
Venient form of heating furnace invented and 
agree by Mr. W. W. Barnes, and manufactured 
by Messrs. Linley and Bingham, of Clough Works, 
Sylvester Gardens, Sheffield. Fig. 1 is a perspective 
view, Fig. 2 a longitudinal sectional elevation, Fig. 3 
& plan of the water firebars used, Fig. 4 a cross-section 
through the furnace near the centre, and Fig. 5 a 
cross-section through the back end showing the flame 
chamber. The furnace consists essentially of a shell 


of cast-iron plates J lined with firebrick and mounted 


LEITH. 


ashpit. In our illustrations A (Figs. 2, 4, and 5) is 
the furnace proper, the bottom of which is formed by 
water firebars K, shown separately in plan in Fig. 3. 
Water is caused to pass through these by natural 
circulation or other convenient method. Air for 
urging combustion passes in through the pipe F at 
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the back of the ashpit B and then ascends through 
the bars. The heated gases and products of combustion 
pass upwards into the chamber C and then through 
the opening K into the combustion or flame chamber 
O, and thence to the chimney. M is the firedoor, and 





iy 





draught in when working. There is a plug F°? fitted 
= convenience in clearing the ashpit by means of the 
ast. 

Fire having been made up on the bars, and the 
proper heat obtained, articles to be worked are placed 
crosswise through the holes C, C', there being corre- 
sponding holes on the two opposite sides of the fur- 
nace so as to take parts that are longer than the width 
of the furnace. These holes are naturally made of 
suitable shape in accordance with the nature of the 
work ve ired to be done and the shape of the parts to 
be heated. In the furnace illustrated, the holes are 
suitable for bar or flat iron, &c. If, however, larger 
and longer pieces were needed to be heated they could 
be inserted through the door N, and one end might bs 
made to into the combustion chamber O through 
the opening K. The latter is a very useful feature, 
for it acts as a soaking chamber, in which parts to be 
treated can gradually be brought to a considerable 
heat before being subjected to the higher temperature 
immediately above the fire. 

The advantages claimed for this furnace are that 
the fire being confined to an enclosed chamber, and 
not being in the open, as in an ordinary smiths’ 
hearth, heat of any required intensity can be obtained, 
the temperature being readily governed with great 
—— by regulating the blast; and also there is 
ess waste of heat than with an open fire. The com- 
bustion chamber can be charged through the door 
shown without interfering with the working of the 
furnace. The parts to be heated are also not brought 
in contact with the fuel; and, therefore, are not 
liable to be burnt. We lately had an opportunity of 
seeing one of these furnaces in operation, and it cer- 
tainly appeared to do its work admirably. The water 
pipes forming the bars were ten in number, 1} in. in dia- 
meter and 6 ft. long. The furnace would take 2 ft. in the 
clear, allowing for the brick lining, whilst the side door 
would admit pieces9 in. and 7 in. Larger furnaces for 

lough plates and also for heating steel rails have 
n made on this principle. The furnace we saw 
burns on an average 2 cwt. of coke per eight-hours day, 
and was designed to keep two smiths’ steam hammers 
going for forging. It was calculated to do the work 
of three smiths’ fires, and has the advantage of being 
able to be worked from both sides. For work where 
accuracy is needed, in regard to the degree of heat, 
the apparatus lends itself very well to working by 
means of a pyrometer, It will be seen that economy 
in space occupied is secured and there is also an advan- 
tage in cleanliness. 








HYDE’S HINGE FOR WAGON DOORS. 

WE illustrate telow a form of hinge designed 
for use with the fall-down doors so frequently used 
for railway wagons. The object of the device is to 
control the motion of the door when opened, prevent- 
ing it swinging back and knocking itself to pieces. 
This is attained by means of a spring, which is com- 
preesed when the door is opened. In our engravings 
A represents the sill and <A! the crib rail of the 
wagon, whilst Bis the bracket supporting the hinge 
pin and the spring mechanism. The door strap is 
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marked D, and moving with this is an eccentricC, which, 
engaging with the head of the tappet E, compresses the 
spring when the door is opened. The pressure of this 
spring can be regulated within certain limits by means 
of the nut F. It is claimed that doors fitted with this 
type of hinge have their life lengthened, and that as 
the door does not swing back when open the unloading 
of coal is facilitated, whilst on closing the door the 
springs relieve the attendant of part of the weight to 
be lifted. The hinge was patented by Mr. Harold 
Hyde, of 121, Stamford-street, Ashton-under-Lyne, in 
1896. It can be fitted to goods wagons of every de- 








on a suitable brick foundation in which is formed the 





F' is the ashpit door which is closed to keep the 








scripion, 
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INDUSTRIAL NOTES. 


Towarps the close of last week the York bench of 
magistrates decided a case of considerable interest 
to trade unionists, in which two rival unions were 
opposed to each other. A member and official of 
the local branch of the Bricklayers’ Union—Wil- 
liam Milne — was summoned for, on October 28 
and 29, ‘‘ watching and besetting” the place where 
Charles Whitehead. a member of the Gas Workers 
and General Labourers’ Union, was employed, with 
the view of preventing his working for Mr. Wil- 
liam Cooper, a contractor. In consequence of 
Milne’s interference Mr. Cooper discharged White- 
head, but took him on again a few days later. 
Milne again visited the works, and on the third occa- 
sion he was accompanied by the secretary of the union, 
when Mr. Cooper was told that, unless Whitehead 
was discharged, they would withdraw their men. 
Thereupon he was again discharged. The facts were 
not disputed, but the counsel for the defendant con- 
tended that visiting the works at intervals was not 
‘* watching and besetting ” within the age of the 
statute, as the act ought to be continuous. But the 
Bench held that an offence was committed, and fined 
the defendant 20s. and costs. Counsel asked for a 
case to be stated, and the Lord Mayor, for the’ Bench, 
said that the only remedy, if the defendant felt 
aggrieved, was an appeal. Whatever may be the 
final issue, if there G an appeal, the case is suffi- 
ciently important from a labour point of view. Here 
is a man discharged from his employment and virtually 
prevented from getting work elsewhere, because he 
does not belong to a particular union, being at the 
time a member of pando union having precisely the 
same objects. It is a most unreasonable proceeding, 
and the union was ill-advised in defending the con- 
duct of its officials. 





The Ironfounders’ report for the current month 
is jubilant over a dual success, viz., an increase 
of members during the past month of 157, bring- 
ing up the total to 17,269, the highest number 
yet recorded, and an increase of 2018/. 15s. 11d., 
making the total cash balance 66,981/. 7s. 8d., which 
is the largest balance ever yet reached. But the 
report goes on to say that in 1876, when the total 
balance stood at 66,9097. 0s. 6d., the average per 
member was 5/. 4s. 8d., whereas now it would require 
a balance of 90,0007. to reach that figure. The pros- 
perous condition of trade is well maintained, although 
52 more members are on the funds, but this increase 
is accounted for by the strike at Barnsley, where 59 
members are idle by a dispute. The total number on 
the funds was 1781; last month, 1729—increase, 52. 
Of the total, 345 were on donation benefit—increase, 
27; on sick benefit, 450—increase, 22 ; on superannua- 
tion benefit, 827—decrease, 4. There were 74 on dis- 

ute pay—increase, 14; and 85 on travel—decrease 7. 
The total cost of all benefits was 5811. 5s. 10d., or 8d, 
per member per week. With the current large in- 
crease in the funds there will be another chance of 
increasing the reserve fund. As regards the state of 
trade, the figures in the table are very encouraging. 
In 124 branches trade is reported to be from very 
good to declining, the latter in only two places, em- 
ploying 17,205 members ; in only one place, employ- 
ing 64 members, was trade said to be bad; that place 
is Cardiff, but only two members are on donation 
out of a total of 64, so that there is very little to com- 

lain of. Movements for advances in wages are pend- 
ing at Blackburn, Bolton, Burnley, Bury, Rochdale, 
and Cleckheaton, where notices have been given for 
an advance of 2s. per week; on the north-east coast 
application has been made through the Conciliation 
Board for an increase of ls. per week; while at 
Barnsley the men are on strike, without any prospect 
of a settlement at the date of the report. 





The report of the Amalgamated Society of Car- 
penters and Joiners for the current month is again 
most encouraging as regards the state of trade. Out 
of a total membership of 56,936, only 548 were on 
donation benefit, and of these 97 were in the Canadian, 
American, or other branches outside of the United 
Kingdom, leaving only 451 out of work in the British 
Isles. There were 1074 on sick benefit, and 744 on 
superannuation benefit ; total 2366 on the funds on all 
benefits. Such a run of gooc' trade has not been ex- 

rienced for many years. There are no serious 

isputes on, but for the present members are re- 
quested to keep away from Halifax and Bishop 
Auckland, pending a settlement, and to inquire in 
London with respect to the shipyards as regards work- 
ing rules. In 1] other towns members are requested 
to see the local secretary before applying for work, 
but this does not imply that a strike exists. There is 
indeed, a lull in ont movements just now, as it is the 
quiet time of the year in the building trades. The 
society has been making efforts to amalgamate with the 
two other unions, but one altogether declines, while the 
other only agrees to a conference with respect to a code 
of working rules, With the idea of federation in the 


air, one would have thought that the several unions 
would seek to amalgamate ; but this is the one great 
difficulty. These unions do not insist upon men join- 
ing any particular society so long as they belong to 
one or the other. The votes for the Federation 
Congress give a majority in favour of 1834, and of 82 
for the selection of delegates by the executive council. 
The votes recorded are not large in either case, so 
that the notion of universal federation is not very 
popular with the members of this union at any rate. 





The report of the Associated Blacksmiths states that 
while there has been an increase in membership, a 
reduction in the number in receipt of sick benefit, and 
in those signing the vacant book, there has been a 
considerable increase in the number of members on 
unemployed benefit. This is attributed to suspensions 
at Belfast and Dundee. It is thought that such sus- 
pensions are merely temporary, but the council remind 
the members so suspended that there is plenty of 
work about, that labour is in great demand, and 





therefore those out of work should seek it elsewhere. 
In another part of the report it is stated that ‘‘ trade 
in all departments continues exceptionally good ; that 
during last month 80,000 tons of new shipping were 
booked, and that orders are still plentiful in the 
market. Stationary and locomotive builders, and the 
machine trades, are all full-handed, and the labour 
outlook at this season is a most cheerful and encou- 
raging one.” In reporting upon the concession of 
weekly payments by the Clyde employers, the council 
remind the members that neglect of work means 
a serious loss to employers, as well as a great per- 
sonal loss to themselves, and brings misery on the 
wives and families, leaving their homes comfortless 
and desolate. All members are urgently entreated to 
keep steady to their work, and to influence the less 
steady to so conduct themselves that the concession 
shall be a blessing to all concerned. In the detailed 
return as to the state of trade there is not a single 
place in which employment is said to be worse than 
moderate, except one where it is dull, but in that 
branch no member is out of work. All the other places 
are said to be good, fair, or steady. Even at Belfast 
only nine were unemployed, and at Dundee only three. 
At the other branches one or two, at the most, were 
temporarily idle. No disputes are reported, but at 
one firm a question had arisen as to an apprentice, but 
the firm states that there is no infraction of the 
society’s rules. The matter is to be inquired into by 
the local branch. 





The Cotton Spinners’ report shows that the state of 
trade is 1 per cent. better than a month ago, and 2 per 
cent. better than a year ago, only about 34 per cent. 
of the members being unemployed. Attention is called 
to the fact that while there was a slight increase of 
members in the month, there was a decrease of 
only 33 during the eleven months of the year; the 
officials remind the members that this ought not to be 
the case. Theunion works well with the Employers’ 
Federation, and most questions are now settled by a 
joint committee of the several parties to any dispute. 
The united membership is now 14,774. There were 
nineteen disputes adjudicated upon in the month in a 
peaceful manner and with satisfactory results. There 
were thirty-eight accident cases, and in two cases 100/. 
each was voted. There were also ten compensation 
cases under the Workmen’s Compensation Act, and 
there seems to-be no great friction in adjusting such 
claims. 





A general movement is taking place in Lancashire 
in favour of a measure for dealing with the half-time 
a The proposal which finds favour is to raise 
the age to 12 years on and from January 1, 1900, and to 
13 years in 1903 ; that is three years afterwards. At 
the great conference held in Manchester there was a 
surprising consensus of opinion favourable to the pro- 

al, both on the grounds of health, and of education. 
he decision arrived at may not satisfy the extremists, 
who demand the cessation of all child labour up to 14 
or even 15 years of age, but the step proposed to be 
taken is a good one, and if all agree it will be possible 
to carry the measure next session. Members of Parlia- 
ment, large employers of labour, representatives of 
religious bodies, and of school ae support the 
propor! so that success seems to be almost certain. 
here was one speaker in opposition who stated that 
the Bill would mean a loss in wages to the operatives 
of 700,000/. a year. But if the opposition is to come 
from the operatives it will be a fine comment upon 
their supposed conversion to socialism. 





Reports from the various engineering centres 
throughout Lancashire show that the position gene- 
rally continues to be in every way satisfactory. In 
some isolated cases it is said that new work is not 
coming forward quite so freely, as orders are running 
out; but this is due to special circumstances that 
have no direct connection with the condition of trade 








generally. The leading engineering establishments 
throughout Lancashire are not only full of work for a 


considerable time ahead, but new orders are offering 
vastly in excess of the ability of the firms to entertain 
with any prospect of delivery in the time required by 
their customers. In some special branches of the 
machine-tool trade orders are being booked which 
cannot even be put in hand for the next six or nine 
months. In the locomotive department new work js 
coming forward freely, and the Japanese Government 
have just now inquiries on the market for a number of 
locomotive engines. Meanwhile, apart from new work, 
the principal firms have already on their books sufti- 
cient orders to carry them well over the whole of next 
year. The stationary engine builders are also well 
supplied with work for a long time ahead, but the 
pressure, it is said, is not quite so great as it was a 
short time ago. Boilermakers continue to be excep- 
tionally busy, and also ironfounders, smiths, and 
mostly textile machinists. Electrical and hydraulic 
engineering firms also continue to be very busy in all 
branches, the firms having sufficient orders in hand to 
occupy them for some time ahead. The iron trade has 
quieted down somewhat, as it usually does towards 
the close of the year, but large inquiries are reported 
although no great weight of business is being put 
through. Finished ironmakers reported satisfactory 
inquiries for bars, but they are mostly well sold for 
some time tocome. The steel trade continues to be 
very active in all branches, prices being firm at the 
full quotation rates. On the whole, the outlook is 
most encouraging. Employment is good, and there is 
very little friction in the various industries. 


In the Wolverhampton district trade is still flourish- 
ing. Makers of finished iron continue to book good 
orders, the fear being that in the first month of the 
new year there will be a further advance in rates, 
Merchants and consumers are therefore anxious to 
make sure of future supplies before any such advance 
is decided upon. It appears that a movement is 
already on foot for the purpose of raising the price of 
bars another 10s. per ton; but no action will, it is 
said, be taken until the next quarterly mecting, when 
the Unmarked Barmakers’ Association will, if trade 
continues good, further advance their rates. Common 
black sheets are selling freely in heavy parcels, and 
stamping sheets are in such good demand that they 
are fetching from 5s. to 10s. per ton more than they 
were. There are more inquiries for strong sheets and 
channel iron, and hoops and strips are in more regular 
demand. Steel is still in active demand, but prices 
have been kept back by the competition of other 
districts. Pig iron is in great request, the higher 
quotations being firmly upheld both for forge and 
foundry qualities. Most of the iron and steel-using 
trades are well employed. Engineers, ironfounders, 
smiths, boilermakers, bridge and girder constructors, 
and tank and gasholder makers are busy; very few 
men, comparatively, being out of work. Those engaged 
on railway work generally are equally busy. 


In the Birmingham district most of the iron and 
steel establishments have been well occupied in the 
completion of orders, as far as possible, on the close of 
the year. Generally there has been a good flow of 
business, but there has been a difficulty in obtaining a 
sufficient supply of raw material, so that operations in 
the finishing branches have been somewhat restricted. 
The prices of pig iron have been in some cases almost 
prohibitive, and some brands have been virtually with- 
drawn ; there is, it is said, a more limited supply from 
Yorkshire, Cleveland, and Scotland. But there are 
indications of a more liberal supply from South Wales. 
In view of the largely reson 9 demand for manufac- 
turing purposes, an increased production of pig iron 
seems to be requisite. The activity in the ship- 
building and railway enterprises, and also in the 
demand for tramway and building purposes, render 
the increased production of raw material absolutely 
necessary. Makers of common bars have a con- 
siderable reserve of orders, and they seek to main- 
tain the full recent rates with a view to the possible 
advance contemplated early in the ensuing month. 
Some firms have already secured an advance on 
certain brands for forward delivery. Most of the 
local industries engaged in the use of iron, steel, and 
other metals are well employed, the lighter trades 
having been busy on seasonal work. Engineers, iron- 
founders, smiths, boilermakers, and the like have 
been fairly well employed, although there are some 
few out of work. 


The Railway Servants’ Union complain that the 
Compensation Act is very defective and ne pd re- 

uires amendment. The officials have appealed to the 

arliamentary Committee to obtain an amendment of 
the Act in certain particulars, especially as regards 
the expression ‘‘in, on, or about” the premises:; and 
also as regards legal representatives of workmen 
killed. That the Act will have to be amended cannot 
be gainsaid, but it is not wise to minimise its effects. 
The men also demand an eight-hours day by legislation 
for railway men. With refererce to the proposal to 








get a direct representative of the Society in the House 
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of Commons, there is a split over the action of the 
London Council in appealing to the Whips of the two 

litical parties, which is repudiated. The demand 
is that their representative shall hold himself aloof 
from all political parties. Just so; but where is the 
candidate to get a constituency under such conditions? 


The tinplate trade is again in difficulties. In the 
Lydney district thirteen mills are closed owing toa 
dispute, and in the Llanelly district the Old Castle 
Works are also closed, owing to a strike of thirty 
boys who refused to resume work unless one who was 
discharged is reinstated. Through this action 700 
hands were thrown idle. It is thought that a further 
reduction in wages is contemplated. 








The Sailors and Firemen’s Union seems to be making 
progress as regards an advance in wages. At the 
Liverpool South-East Docks notices were posted at 
the close of last week conceding the demands of the 
men. The explanation given is that freights are going 
up by leaps and bounds. The movement has extended 
to London, but no readjustment of rates has as yet 
been made. 





The printers’ wages movement in the Midlands has 
been so far successful that an increase has been con- 
ceded in the weekly wages, and also in the overtime 
rates, on the understanding that the agreement shall 
remain in force over a period. There was an offer to 
refer the matter to the Board of Trade if the terms 
were not accepted, but this is not now necessary to 
be done. 





The coalmasters of Scotland—except the Fifeshire 
owners, have amalgamated with the object of — 
with all matters affecting the coal trade. It is sai 
that they will provide for compensation under some 
scheme so as to meet the provisions of the Workmen’s 
Compensation Act. 

The Miners’ Federation will, it is said, at its next 
conference in January, to be held in Edinburgh, apply 
for a further advance of 7} per cent. in wages. The 
proposal comes from Lancashire and Cheshire, where 
the coal trade is more profitable than it has been for 
some years. 





Mabon’s Day seems to have been abandoned by the 
South Wales and Monmouthshire colliers, for on the 
first Monday in the present month they were at work 
at all the pits, with very few exceptions. Some have 
abandoned the holiday out of loyalty to their leaders 
and in obedience to the agreement made on their be- 
half; and others because of the wholesale fines im- 
posed in November on the men who absented them- 
selves from work. The holiday is now abolished. 








CoLonIAL Borrowrne.—It - ga to be thought that 
the Australasian colonies will come into the London 
money market for loans in 1899 to the extent of 7,000,000/. 
or thereabouts. The Governments of Victoria, New South 
Wales, Queensland, South Australia, Western Australia, 
and New Zealand are all likely to be borrowers. Tasmania 
is, however, an exception to the general rule, as the Tas- 
manian Government has no heavy commitments or pro- 
jects at present on hand. There is something to be said 
in favour of this continued Colonial Government borrow- 
ing, and something may also be fairly urged against 
it. On the one hand, the resources of the seven 
Australasian colonies cannot be develo without 
the introduction of capital from the Mother Country 
for the pu of carrying out useful reproductive 
public works. On the other hand, there is a tendency in 
the Australasian colonies to State socialism, and the 
capital raised by loans in London is too often de- 
voted to some project of doubtful utility, which is 
engineered and financed to suit some political pur- 
pose. The fact, too, that purchases of materials and 
wages rates are regulated by local and semi-socialistic 
considerations is, also, a weak point in Australasian ad- 
ministration. For instance, if it is determined to deepen 
a harbour, or to construct a railway, or to make a dock, 
with capital borrowed for the pu in London, the 
abourers employed are paid a relatively high rate of 
wages, not so much because labour actually commands 
such remuneration by reason of its scarcity, as use } 
politicians and demagogues insist upon a certain speci- 
ed wages rate being accepted by the authorities of 
the colony. When one comes, again, to deal with pur- 
chases of rolling stock for Australasian railways, one 
finds that the same vicious system has been allowed 
to prevail. When some locomotives were required 
& year or two since for the South Australian Government 
railways, they were ordered in Adelaide instead of bein 
purchased in England. There was something to be said, 
no doubt, in favour of their being ordered on the spot; 
but the difference in the price of the colonial on 
motives, as compared with English locomotives, was 
®s much as 5002. per engine, and this practically 


meant either that the money advanced by English- 
South Australian bondholders, or English-South Austra- 
lian inscribed stockholders was being squandered to that 


extent, or that travellers and freighters upon the South 
Australian Government lines had "a 


to pay unnecessarily 


ocal | of the water during the 


WIMSHURST’S RULES FOR THE CON- 
STRUCTION OF STEAM VESSELS. 


Srram vessels may be classed in five separate grades : 

1. Vessels which traverse the ocean, either with or 
without cargo. 

2. Vessels which make coasting voyages or cross- 
Channel voyages, carrying part cargo. 

3. Vessels which make pleasure passages froin port to 
port, in summer, the passage not exceeding six hours’ run. 

4. Vessels which ply on short-distance service, in 
water not wholly smooth. 

5. Vessels which ply in the upper —_ of rivers. 

Tables of scantlings for each of these five classes are 
appended. 

Numerals, or coefficients, may be obtained for each of 
the several classes by means of the following dimensions : 

Dimensions.—The length of the vessel measured at the 
load water-line; breadth, extreme, measured amidships ; 
depth, from the top of keel to top of beam at ship’s side. 

Numerals. —For keels, frames, floors, keelsons, and 
tank tops, the sum of +, of the length, one-half the breadth, 
and the moulded depth is used. For the shell-plating, 
stringers, and decks the numeral is the product of the 
length multiplied by the breadth, divided by the depth, 


L x 
thus N oe Baa 
us Numera! D 


Keels may be of any of the usual types, provided the 
required sectional area of metal is maintained. The 
scarphs of bar keels should be in length at the least eight 
times the thickness of the bar keel; the lips of the 
scarphs should never be thicker than is necessary. The 
butt-straps, and the rivets used with either the flat plate 
keel.or the centre plate keels, should equal in section the 
plates they connect. 

Stems.—The stem may be one-third less section than is 
ia for keels; and be efficiently scarphed into the 

eel, 


Stern Frames.—These should be either solid forgings or 
castings of soft steel of approved quality. The inner post 
must be twice the section of that uired for the keel. 
The rudder t should be one-and-a-half times the sec- 
tion required for the keel; the keel piece of the frame in 
way of, and extending for one-half of the breadth of the 
propeller opening, abaft the inner t, should be two- 
and-a-half times the section requi 
piece of the frame must extend forward of the inner post, 
and be efficiently scarphed on to the keel. . 

Frames.—The frames are to be of the size, and be 
spaced as shown in the Tables, they may be either angle- 
bars, channel-bar, or Z-bar, but the sectional area should 
be maintained ; they should extend in one length from 
—_ to keel, except in vessels which have double 

ttoms ; at line of keel the frame angles should be con- 
nected together by a scarphing piece, — from 
side to side. When centre plate keels are u these 
scarphing pieces should be of increased size, and be carried 
through the centre plate, or equally efficient means to 
connect the heels of the frames together should be used. 
Reverse Frames.—The reverse frames are to extend in 
one length across the centre line of vessel. In vessels of 
less than 7 ft. in depth, the reverse frames may end at the 
upper turn of the bilges. In vessels which exceed 7 ft. in 
depth the reverse frames should extend to the gunwale 
upon each alternate frame. In vessels which exceed 
14 ft. in depth the reverse frames must extend from 
foes to gunwale upon alternate frames, and to the 

eight of the lower deck stringer upon the intermediate 
frames. 
In deeper vessels, which have three tiers of beams, the 
reverse frames stop at the upper, and the second tier of 
beams alternately, except in the cases of light upper 
decks,-when the reverse frame may stop at the middle 
and lower decks alternately. The butts of all reverse 
frames should be connected ther by pe py pieces. 
It is always better to bring the frame and the reverse 
frame together in a manner to obtain the greatest moulded 
depth in the combination, consistently with sufficient 
overlap to furnish satisfactory rivet connection between 
the frame and the reverse frame, 
Floors.—Floor plates should be of such dimensions 
that they contain the sectional area of metal stated in 
the Tables ; their ends should terminate at the upper 
turn of the bilges. If butted, then, the butts should be 
overlapped and be treble-riveted ; the butts of the reverse 
frames should not be less than 5 ft. from the butt in 
the floor. It is very undesirable to so design a vessel that 
the floor plates, the frames, and the reverse frames all butt 
inst a centre plate keel, and connect thereto by means 
of short lengths of angle-bars ; such arrangement very much 
reduces the strength and necessary rigidity of the bottom 
of the vessel, and freely permits of the bottom panting 
with the motion of the engine, or the varying pressure 
of each wave; this panting 
entails distress in the shafting, and in the angle of the 
garboard strakes, &c. 
Double Bottoms.—Where double bottoms are fitted, the 
frames and the reverse frames within same may each be 
reduced one-third from.the section shown in the Tables ; 
the floors within the double bottoms are usually of great 
moulded depth, their thickness should not be less than 
two-thirds the thickness required for the shell plating. 
The intercostal or keelson plates need not exceed the 
thickness of the floor plates, they should be spaced not 
more than 8 ft. apart, or from the centre web or keelson, 
they should be connected to the floors, the shell plating, 
and to the tank top by angle-bars of the size of the 
reverse frames. e met in constructing 
double bottoms, and the detail differs with the views of 
the builder; but every attention should be given to obtain 
continuity or strength in the floor plate from side to side, 


for keels ; the keel d 


reverse frames to the sides of the tank. The thickness of 
the top of the inner bottom should be of the thickness 
shown in the Table. The butts of the centre strake 
should be treble-riveted, and its edges should be double- 
riveted, the remainder of the butts may be double-riveted, 
and the seams may be single-riveted. : 

_Keelsons.—In cases where double bottoms are not pro- 
vided, there must be a centre keelson, and wing keelsons 
of approved design ; the necessary section of metal to be 
used in them is shown in the Tables. They must also 
have suitable intercostal plates to connect them to the 
shell —. 

Beams.—Steamers which exceed 5 ft. in depth should 
have a complete tier of beams, and a weather deck. 

Two Tiers.—Steamers which exceed 13 ft. in depth 
should have a second tier of beams spaced upon each 
eighth frame; at 15 ft. depth, the spacing should 

upon each sixth frame ; at 17 ft. depth, the spacing 
should be on each fourth frame ; and at 19 ft. depth, the 
spacing should be on each alternate frame. 

Three Tiers.—Steamers of 22 ft. depth require three 
tiers of beams, the two upper tiers being spaced upon the 
alternate frames, and the third or lower tier upon each 
tenth frame ; at 24 ft. depth the spacing should be on 
each eighth frame ; at 27 ft. depth upon each sixth frame; 
at 29 ft. depth upon each fourth frame; and at 31 ft. 
depth upon each alternate frame. 

Four Tiers.—Steamers of 35 ft. depth require four tiers 
of beams, the three upper tiers being spaced upon alter- 
nate frames, and the lower tier spaced upon every fourth 
frame. In vessels of greater depth the spacing must be 
proportionately closer. 

Size of Beams should be in. in depth for each foot in 
length, and + in. in thickness for each inch of depth. 
The length of the beam may be measured from the inner 
surface of the reverse frame. The beams should be con- 
nected to the frames by knee-plates of length equal to 
three times the depth of the beam. 

Awning or Sh Deck beams may be of size to suit 
the arrangement. 

Metal Decks.—When the uired section of metal for 
stringers is sufficient to furnish a metal deck, or where 
the lower deck carries no cargo weight, the beams may be 
of single angle-bars of not less than one-half the section 
of the ordinary bulb beam ; in such cases, a stringer of 
double angle-bars connected intercostally to the metal 
eck must be worked under the angle beams, to which 
the beam stanchions are to connect. : 

Passenger Decks.—In vessels which are marked to have 
75 or more per cent. greater freeboard than Table require- 
ments, the beams of the upper deck may be of single 
angle-bars, of one-half the section required for ordinary 
beams—they should be s on every frame. 

_ Omission of Beams.—To suit particular trades the lower 
tier of beams may be omitted, provided that suitable 
ar xy a is given. The system of compensation may 
be the increase in the moulded depth of the frame; or, 
4 adding plates between the frame and reverse frame, 
of such breadth that the moulded depth is made to equal 
wyth part of the depth of the hold, measured from the 
top of the floors to the top of the beam next above. In 
no case should the metal used in compensation be less 
than would be required in the beams and the stringers 
omitted. 

Panting Beams.—Steamers which sail in rough water 
require panting beams, at the fore and the after ends; 
these should not be of smaller section than the deck beams, 
— should be fitted when practicable to the shell of the 
ship. 

Paddle Beams should be situated as high above the 
water-line as is consistent—the best system of support is 
by means of tension bars, or stays from the ends of the 
beams of the bridge deck. 

Beam Stanchions are to be fitted under each beam for, 
at least, one-half the length of the vessel, thence to the 
ends the stanchions may be to the alternate beams. When 
angle-bars are used for beams they will be closer spaced, 
therefore the stanchions may then proportionately 
lighter, or they may be of the ordinary size, and be spaced 
on alternate beams, provided an intercostal and double 
angle-bar is worked at the centre line of the ship to re- 
ceive the heads of the stanchions ; when the ’tween decks 
are not for the carriage of cargo, then a modification of 
the size and spacing of the stanchions may be considered. 
Size of Stanchions.—The diameter of the stanchions may 


be found by the following formula : B x Le. D; B being 


the length of the beam in feet between supports; L, 
length of stanchion in feet. 

Number of Stanchions in large vessels. When the 
breadth of vessel exceeds 40 ft., measured from frame 
to frame, two tiers of stanchions should be fitted, each 
tier being at about one-third the breadth of the vessel. 
Their diameter may be found by the above see 208 
by using two-thirds only of the length of beam. en 
the breadth of the vessel exceeds 50 ft., three tiers of 
stanchions should be fitted; in these cases, one-half the 
length of the beam may be used to determine their dia- 
meter. 

Stringers.— Vessels of and exceeding 5 ft. in depth 
should have beam stringers upon the ends of the deck 
beams of the section given in the Table, or approved 
compensation should be given. 

Vessels exceeding 7 ft. in depth to have a stringer of 
double angle-bars of the size of the frames, situated at 
the upper turn of bebo 130 

Vessels of and exceeding 10 ft. indepth and under 
13 ft. in depth, should have two such stringers of angle- 
bars each side of the vessel, the one to be situated at the 
upper turn of the bilge, the second to be about midway 
between the apes turn of the bilge and the deck 








across the centre line of the vessel, including the connec- 





high fares and rates. 


tion of the bracket-plates which connect the frames and 





Vessels of and exceeding 13 ft. in depth should have a 
beam stringer upon the lower tier of beams, to be of the 
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Crass I.—Seagoing. Crass IV.—Short Service. Crass 1.—Seagoing. 
Coeffi | . : ee Keel ‘Tank Tops. Coefficient Keels. Frames. | Floors, | Keelsons Stringers on Beams, 
cient. | Reels wane wand Ae ; ; j including Metal Deck) Thickness of Shell Plating, 
; re ; nin. | Grodeas. Said GR AGAR (aassace _ -| Coeffi- | for both Sides of the| stated in Hundredths of an 
a a | in peer Bar.| Plate. [so8 (/¢| 3B |seu “| =o _ 
sa Bar. Plate. (S32 of ig¢e\ 2 (i4 | thesumotf: } e828 |4| 48 Ze ———— | E 
ze 2 4 @ |$58/s {§ : er 202 (|8/2 eae. D 
oe 5 | & (488 S26 Depth, . |e gery! 5 ae | 4°88 HERS aS Ie 
Sis lg g28/ 8/92 [Boi Os b Breadth, |25 |05 (Soslge si2 | ao. |ai.e Sheer- | Shell | Garb 
Se fa | 8 je" slg) €& ice = zy Length, | gif git SSis8 = te | Ses | soes On Upper. |On Lower. | Garboard 
st 12/5 g|*93| B14 Ses = [5 in Feet. (© g"\33e Eas Sigel < ess o25< | strake. | Plates. Strakes, 
i » ee | asi & & uP S| S : 3'o|\o o|Ss Ss'o | SS ou ee — conatnlp 
Es |=2 [Sg lesl “Si a} |<2e ele sagitseect|sis8 2) 828 | 82e8 250 | 75 a 4t 40 42 
Eos de | cs $8iae°| Sia ie 228 Bs 8 io (EEN a soe RNS fi 300 |. 10) a £2 43 47 
2se|6Ss/ se golsee| & SES |§ Biecig |— = : ea? 350 126 23 60 46 51 
mo, | = 3s S8\598l3/38 4 a oS “3 jad os 15 40; 9 15 1.0 16 1.6 15 . be 
of | Be| fs SElsEe| £| Bes B88 eS ES 20 5.1] wt | 17 | 1¢ {18; 21 17 - <4 = 4 +4 55 
eS ees ee) SSB R| eis) se] 2 | Bl we] el Sl a | & 
——'-— —| — |— — — 7. 2 J 3. 6 
25 7 | 13 | 32] 24/92] 30 | 42 | 24 | 15 35 90! 17 | 2 | 24 21) 36 25 = = _ 4 4 71 
30 | 10 | 17 | 42) 30/23} 40 | 59 | 27 | 20 40 10.0| 18 | 33 | 27 |22) 4.0 27 60) 213 137 97 60 76 
85 12 | 2t | 60] 37] 23] 60 | 72 | 80 | 25 45 12.0| 19 | 38 31 |22 4.5 29 650 232 172 104 63 79 
40 | 16 | 25 57] 4.5) 24) Go | 86 | 33 | 30 50 13.3] 21 | 42 | 34 |283) 50 32 700 350 207 110 66 82 
45 | 17 | 29 | 63] 52/21! 70 | 100 | 38 | 33 55 144.5] 93 | 47 | 38 |293 55 24 750 268 236 116 68 84 
50 | 2 | 33 70) 58 |25| 80 | 114 | 42 | 35 €0 16.0} 2% | 50 | 42 %| 60 36 peed 4 = = 4 86 
55 22 | 86 | 75| 65/25] 8&8 | 126 | 45 | 37 £50 298 284 126 72 88 
60 | 25 | 40 81) 72/26) 98 | 140 | 48 | 40 er SS or ee 900 307 304 130 74 90 
65 27 43 87| 7.9 | 26) 10.8 150 60 | 41 The keelsons and the floors to extend of the full size for one- 950 316 315 134 76 92 
70 29 46 92) 8.5 | 26/ 11.8 | 160 53 | 42 | third of the length of the vessel, and thence to the ends by fair 100) 825 323 137 78 94 
75 | 32 | 49 96; 9.2 271.128 | 172 55 | 43 | taper, terminating at one-half of the section shown in the Table. 
80 Bt | 52 102) 9.8 | 27 13.8 182 55 44 . om wy = li 
85 | 36 | 65 | 106| 10.5 | 28 | 346 | 190 | 55 | 45 _Cuass V.—River Service. a. Se 
90 88 | 57) Ul) 111 | 28 | 15.4 | 198 | 65 | 45 | D = Depth moulded. — 
95 41 | 60 | 115] 11.5 | 29 | 16.8 | 202 | 55 | 45 | Coefficient. Keels, Frames. Floor. | Keelsons. , , 
100 | 43 62 | 120| 12.0 | 30 | 17.8 | 206 | 55 | 45 The stringers or the beams must extend of the full section for 
} | Se ra —— | at least one-third the length of the oe oe thence to the ends 
: ae eS meee Ree eS ae ee a may taper fairly, ending at about one-third the Table section. 
INcREASES.—AIl plates of tank top should be increased 10 per Bar. | Plate. (3% : s Se = es The shell plating to extend of full thickness through one-half 
cent. under the engines, and 15 per cent. under the boilers. The Sum of: __ __ld*2 (3 | 3s $53 the vessel’s length, endiog in five-eighths the Table thickness. 
The keelsons and the floors to extend of the full size for one- Depth, on | | Pry 3/4 Sa a es a Cc 17:7 ° 
third of the length of vessel, and thence to the ends by fair taper,| } Breadth, _c /©S ga ,\. Botiflas la 2 LASS 11.—Coasting. 
terminating at one-half the section shown in the Table. gs, Length, 87 3/6 gi@ Si Sep2) & Seas | Eoec gee hime WSs el ee 
° in Feet. (SeSic ge sissiogos) & sks | o25< | ‘ B 
Crass II.— Coasting. So jsaclo Biase 3 S88 /S88y Stringers on Beams, ; : 
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oeffi- - - | ——___—__—_ — |—_— i— * 7 r 
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; —_—|—__— IRAE 20 3.8 BS | a8 L2 {38 | 25 12 v. 
» 25 48 | 9 17 1.5 | 19 1.8 14 | 
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eb q 5 é 3 5 FE - 4 IF $5 67 } - 3 21 || 26 18 | Upper. Lower. | gtrake. Shell. Garboard. 
ag ie e8e g Be eeige |x 40 77/ 18 |.81 | 24 |2/ 8.0 21 : 
I=eg is |e j£"8/ 2) 3B [o's |S ot 45 8&7] 14 | 34 27 |22! 83 23 200 31 . 26 22 24 
ot | 821/48 [“sitct! 8] 88 [Sods aces 50 9.6 | 15 | 37 29 |23| 3.7 25 250 | 42 .; 33 25 29 
iJ - 5 - mn * > 
SC: |4e/%_| €] g5i5) ES [S2</"se 59 55 10.6 | 17 | 40 82 /28| 41 27 300 | O51 17 40 29 34 
gS |= |S lege _9| = Xe |S2ugrelet 60 11.4] 18 | 48 85 | 24 4.5 30 350 | 61 2L 47 t2 | 38 
53. a.\28 (S838 & ds jg*sisce ct cea can 400 7 24 6| CCS 35 44 
OF3 89 |es iSeiseeie| So |S.3\ss8ia5 | eee 450 =o 68 88 47 
o@*/$3/ $5 [Ssisee8 8 $2 Sco 2e5 om The keelsons and the floors to extend of the full size for one- 500 89 31 62 41 51 
E«s BE | es |E= oo & gs iz Zs Que as third of the length of the vessel, and thence to the ends by fair 550 98 u4 6 43 54 
=: @ ee side Pies: ~___ <_ | taper, terminating at one-half of the section shown {n the Table. 600 | 105 | 38 69 46 67 
2 6 | 115 | 23] 1. ; 22| 2 ic . . 650 112 41 71 49 59 
= 74 Hy | 99 ; : . . 31 4 ms Omission of Beams and their Stringers.—In cases where 70 | 2118 44 73 51 60 
30 9.0 | 16.0136! 27 20! 36 4 25 | 23 | the above arrangements of beams and stringers are not 75u 25 | 47 75 53 62 
35 11.0 | 20.0 | 43) 34 21 4.3 56 | 27 | 24 | suitable for a particular trade, they may be omitted, pro- 890 =| «182 50 i 54 63 
40 | 184 | 24.0 | 51) 4.0 | 22) 5.2 66 | 29 | 25 | vided thatsuitable compensation is given. This compensa- 850 | 139 53 7 55 64 
45 | 16.4 r = “ye = : e = 4 tion is best furnished by an increase in the size of the] %° | M6 | 96 - - ” 
4 > $4.0 69| 88 \o 79 4 4 31 | frames, and the reverse frames (see earlier clause for the - 
60 92 | 380174) 63125 88 107 | 42 | 33 | Omission of beams) and by adding a part of the omitted L = Length of vessel on water-!ine. 
65 24 | 40.0|79| 68 2 9.5 116 45 | 35 | Stringer section to the thickness of the shell plating ; but B = Breadth of vessel. 
70 26 | 43.5 | 83 7.4 27 104 124 48 | 37 |in every case the compensation must contain at least as D = Depth moulded. ; 
75 27 | 46.90 | 87) 7.9 27 111 132 49 | 39 | much metal usefully employed, as would have existed in| The stringers on the beams must extend of the full section for 
o® Jom ae neo 1m 6 | the pare “omit Al eh dpartares should be con.) nnn nat eae Ri. 
sidered in combination with the whole of the structure The shell lating to extend of full thickness through one-half 


IncrEASES.—All plates of the tank top should be increased 10 
per cent. under the engines, and 15 per cent. under the boilers. 

The keelsons and the floors to extend of the full size for one- 
third of the length of the vessel, and thence to the ends by fair 
taper, terminating at one-half the section shown in the Table. 


Crass ITI.—Summer Excursions. 


Floors. Keelsons. 

















Coefficient. Keels. Frames. 
— Seen eee -| | Eas 
Bar. Plate. S38 Si se | see 
The Sum of : $8 S | $5 $23 7 
pBredit, (2 |ss [pe fo"8ia|<c |<—ne 
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20 4.5} 11 | 20 15 |17| 28 28 
25 60 13 24 1.9 18 3.4 34 
30 76| 16 | 22 /19| 40 | 40 
« 9 er 9 € 4 
06a} a1 | a | oe la] se | be 
45 | 18.5 | 24 47 8.7 | 21] 68 58 
50 15.3 | 27 | 53 4.1 |22] 64 64 
55 17.5 | 30 | 59 4.5 23 7.0 70 
60 20.0} 32 | 65 4. See 76 
65 | 92.0] 3 | 6 | 54 (2%! 82 | 81 
70 24.0] 87 | 71 {| 5.9 |95] 88 87 
75 26.0) 40 | 74 | 62 (|2| 9.4 91 
80 27.0 | 42 | 78 6.7 2%) 9.9 98 











The keelsons and the floors to »xtend of the full size for one- 
third of the length of the vessel, und thence to the ends by fair 
taper, terminating at one-half of the section shown in the Table. 


pera ity in the Tables, and also one angle-bar stringer 
situated at the upper turn of bilge. 

Vessels 16 ft. in depth require a second stringer of 
double angles between the upper bilge stringer and the 
lower tier of beams. 

Vessels 22 ft. in depth require a third beam stringer of 
not less section than two-and-a-half times the section of 
the beams, also two double-angle stringers situated at and 
above the ae turn of the blige. 

Vessels 35 ft. in depth require a fourth beam stringer of 
not less section than two-and-a-half times the section of 
the beams, and also two double-angle stringers situated 
at and above the upper turn of the bilge; these angles 
should be one-third larger than is required for frames. 





and at an early stage. 

Intercostal Fitting.—All side and beam stringers which 
contain ten or more square inches section of metal], should 
be connected by intercostal plates to the shell plating, 
when intercostal plates are fitted, then the single reverse 
bar only is needed, and the short lug pieces may be dis- 
pensed with. 

Bulkheads.—All vessels should have at least three bulk- 
heads, the one to be not more than one-tenth the length 
of vessel from the stem. The second and the third bulk- 
heads should limit the length of the machinery space. In 
screw steamers an additional bulkhead, or tunnel, or an 
equally efficient arrangement, should be made in order to 
limit danger in case of injury to the stern tube, or its 
gland. The construction of these bulkheads, so far as 
concerns strength, should be in accordance with the pro- 
visions stated in the Report of the Bulkhead Committee ; 
additional bulkheads, spaced so as to render the vessel 
safe even after collision, are most desirable, and when so 
fitted they very much more than compensate for the 
excessive number of belts and boats commonly required. 
Their spacing should be determined by builders upon 
abnitied formula. The efficiency as against water- 
pressure is better, and much more cheaply obtained 7 
— stiffeners, than by the usually horizontal bul 
angles. 

Engine = seats should always receive 
special attention, and be of sufficient strength relatively 
to the horse-power. In vessels which have double bottoms 
additional strength should be furnished by an increased 
number of the fore-and-aft intercostal plates, these plates, 
and also the floor plates, may each be increased in thick- 
ness with advantage. 

_ Rudder.—This may be of any approved type ; the solid 
single-plate ruijder is, however, preferred. When the 
ordinary frame, with its outside plates, is adopted the 
plates should be well stayed in the spaces between the 
webs of the frame, so that panting may be prevented. 
The main piece of the rudder should extend in its full 
size down into the body of the rudder. 

The diameter of the head in inches should be 

D=%4(H%L+W +8); 

L being length of vessel in feet at load line, 
ing draught of water in feet, 

S being in knots, 

The diameter of the pintails may be one-half of the 
diameter of the head. 





the vessel’s length, ending in five-eighths the Table thickness. 
Crass III.—Coasting Pleasure. 





|Stringers on Beams, 


Including Metal Deck} Thickness of Shell Plating, 

















Coeffi- | for both Sides of the | stated in Hundredths of an 
cient, Vessel, stated in Inch. 
L. x B Square Inches. | 
D. Yo ser 
| amen | | 
r, : : Sheer- | 1 
Upper. Lower. | eaake, Shell. — 
£00 12 7 20 16 18 
250 16 10 26 19 22 
300 20 13 31 23 25 
350 24 15 35 26 | 29 
400 29 17 £9 29 «| ~ = (83 
450 33 18 42 31 | 36 
500 38 19 45 33 | 39 
550 42 20 47 34 41 
600 46 2 6| #49 35 43 
650 50 23 5L 37 } 45 
700 54 24 eS ee ee 
750 57 26 54 | 39 48 
800 61 a Se oe ae. 
850 64 28 oo oa, | 
900 68 29 | os cw | Se 











L = Length of vessel at water-line. 
B = Breadth of vessel. 
D = Depth moulded. 

The stringers on the beams must extend of the full section - 
at least one-third the length of the vessel, and thence to the ends 
may taper fairly, ending at about one-third the Table section. watt 

The shell plating to extend of fall thickness. through one-ha 
the vessel’s length, ending in five-eighths the Table thickness. 


_ Shell Plating.—The shell plating for each of the five 
classes of vessels should be of the thickness shown in “ 
Tables, this thickness to extend through one-half lengt 
of the vessel, from whence to the ends it may taper, 
ending in five-eighths the thickness of amidships ; except 
in the case of screw vessels, when a reduction of not more 
than one-eighth the thickness is desirable in the plates 
which terminate on the inner post of the stern frame. A 
Midship House.—In all cases the sheerstrake, h e 
stringer plates, and the bulwark plates at the ends of @ 
midship-house, or a bridge-house, should each be = 
creased in thickness, and like additions should be made 
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THE SCHMIDT COMPOUND TANDEM ENGINE 


(For Description, see Mr. Schow’s Paper on ‘‘ Superheated Steam” below.) 











Ciass IV.—Short Distances. River Entrance. 

















| 
Stringers on Beams, 
including Metal Deck) Thickness of Shell Plating, 
Coeffi for both sides of the | stated in Hundredths of an 
nant Vessel, statedin | Inch. 
LxB Square Inches. | 
D a ome | — —_ 
| 
Upper. Lower. | — Shell. |Garboard. 
150 7 6: | 14 
200 10 ieee eae 17 
250 12 | 23 | 16 20 
300 15 2” 6] so18 23 
350 Wy | 29 20 26 
400 20 9 31 22 29 
450 22 10 33 24 31 
500 25 il 35 25 32 
550 28 13 | 36 26 33 
600 oS fai ly ee 27 34 
650 33 15 | 388 28 35 
700 36 rt an ees 29 36 
750 39 17 | 40 30 37 
800 41 18 41 31 38 














L = Length of vessel on water-line. 
B = Breadth of vessel. 
D = Depth moulded, 

The stringers on the beams, and the shell plating must extend 
through one-half the vessel’s length of the size required by Table, 
and thence to ends may taper fairly, ending in five-eighths the 
Table requirements. 


Crass V.—River. 


























Stringers on Beams : 
for both Sides of ae 4 ee ee 
Coeffi- Ships in Square pce nc see Z si 
cient, Inches. a 
LxB 
ie | Sheer- | | 
| Upper. | Lower. eral 4 | Shell. | Garboard. 
100 5 14 10 12 
150 7 15 11 | 14 
200 9 16 13 | 16 
250 11 18 1 | = (18 
300 13 21 a 
350 15 24 18 22 
400 17 6 26 20 24 
450 19 8 27 22 25 
t 00 21 10 28 23 26 
550 23 11 ‘ 24 27 
600 25 12 30 25 28 
650 27 13 31 26 98 
700 99 ) ae eee 27 29 
750 Mt Bid Be 28 30 





LE | chewed 


L = Length of vessel at water-line. 
B = Breadth of vessel. 
: D = Depth moulded. 
ae stringers on the beams and the shell plating must extend 
oe one-half the vessel’s length of the size required by Table, 
thence to the ends may taper fairly, ending in five-eighths 


the Table requirements 











Fig. 1. 


in cases which have a break in the line of the deck ; each 
case should be considered separately, and nothing be 
omitted to secure a thorough overlap and continuity at 
the break. 

Riveting.—Rivets in the shell plating should be } in. 
greater diameter than the thickness of the plates they 
connect. When countersink points are in use, the larger 
diameter of the countersink should be one-half greater 
than the body of the rivet. The spacing in the butts 
and in the seams should not exceed four diameters of the 
rivet, centre to centre. In the frames and the reverse 
frames they may be spaced eight diameters apart. The 
landings of the shell plating when less than 5,9, thickness 
may be single-riveted—wit ter thickness of plates 
the landings should be double-riveted. The butts of 
shell plates which exceed 4%, thickness should be treble- 
riveted, except where double straps are used; in this 
case double-riveting will be sufficient. The butts of 
sheerstrakes, and deck stringers exceeding ;',%, thickness, 
should be treble-riveted for half the length of vessel. 

Caulking.—Caulking should always be done with as 
heavy a hammer as is consistent with the thickness of 
the shell plating. The butts of the plating which 
have the usual inside strap should always be supported 
on the inner side by means of a heavy dolly being held 
against them; the omission of this precaution has fre- 
quently been the cause of the butts showing paint crack 
butts of plates 5%, thickness and upwards should be 
caulked with a flogging hammer and hawsed tool. 

Home Trade Vessels.— Vessels engaged in the coasting and 
Channel trades, frequently encounter heavy seas, therefore 
vessels of less than 11 ft. depth should not enter this class. 


Spar and Awning-Decked Vessels. —These are not 
separately provided for in these Rules and Tables, because 
they differ from each other, according to the particular 
views of each owner, or each builder ; except perhaps in 
very few trades, the t and the arrangement is a mis- 
taken application of the material. In all cases the cargo 
load which may be carried is much less than in the ordi- 
nary type of vessels of the same dimensions. 

To obtain a knowledge of the relative qualifications of 
such specifications, the several scantlings may be compared 
with the Tables and other requirements herein given ; and 
for this pur the length, breadth, and depth to the upper 
deck may used, and a reduction therefrom (propor- 
tional to the ter freeboard) may be assigned. en 
the cargo load is 10 per cent. less than for a vessel which 
has the full scantlings, the class spar-decked may be 
assigned. In other vessels which are intended to carry 
little cargo, or little coal weights, the depth should be 
measured from the deck to which the full or essential 
scantlings are carried, and a reduction therefrom might 
be made, relative to the value which may be assigned to 
the light or upper deck. Such vessels may take the 
classes awning or shade-decked ; in these cases the free- 
board must be measured from the deck to which the depth 
for the numeral is taken. 

In every case it may be borne in mind that the metal 
deck, or beam stringers upon the uppermost deck, are in 
virtue of their position much more useful than will be the 
comparatively heavy scantlings of the second deck. 








Details.—Many of the details necessary in the design 
and construction of vessels are not specified in these rules. 
To name them and to provide suitable regulations would 
materially lengthen these pages, and at the same time 
would needlessly hamper a practical builder ; each detail 
should, however, be fully considered relatively to the 
whole design, for needlessly adding metal, without a 
proper and efficient connection, is objectionably increasing 
the weight and the efficiency of the vessel. 


7, Crescent-Grove, Clapham Common, 8.W. 





SUPERHEATED STEAM. 
Superheated Steam and Its Application on Steam Engines.* 
By Mr. Pavt Scuov. 


THE subject I have the honour to lay before you to- 
night, is scarcely new to you, England being the first 
country where experiments were made, as long as 40 years 
ago, to use superheated steam in steam engines. The 
economy obtained at that time was not very great, as only 
moderately superheated steam could be employed, owing to 
difficulties in lubricating the working parts of the steam 
cylinders, which could not be overcome, as the lubricants 
then used became useless when they came into contact 
with steam of a high temperature, consequently the steam 
engine did not work satisfactorily. 

t was, therefore, soon found that other means would 
have to be re, to utilise the steam more economically. 
This was done Y, gradually increasing the steam pressure 
and expanding the steam in more than one cylinder. The 
economy far exceeded the results obtained by the first 
experiments with superheated steam. This latter process 
was therefore left alone for many years, and it is only 
lately that the question of using superheated steam has 
again come to the front, after it has been found impossible 
with a triple, or even quadruple, engine to gain any higher 
economy worth speaking of. 

Before describing the application of superheated steam, 
allow me to explain the reason why we cannot, when 
using saturated steam, utilise the heat to greater advantage 
than we already do now. The reason cannot be found in 
the construction of the steam engine, which has been 
carried out to perfection, but it must be found in the 
nature of the saturated steam itself. 

The great drawback in using saturated steam as a 
driving power is that its range of temperature is very 
limited. On the one side, to raise the temperature of the 
steam we have a rapid increase of the steam pressure ; 
and, on the other hand, we cannot lower the temperature 
of the steam below the temperature of the condenser. 
Quite apart, however, from these drawbacks, the practice 
shows us that the heat cannot be transformed into work 
without great losses. These losses take place principally 
in the steam cylinder, a part of the steam being condensed 
when coming into contact with the cylinder walls. The 
lower the mean temperature of the cylinder walls and the 
temperature of the steam leaving the cylinder, on the 





* Paper read before the Northern Society of Electrical 
Engineers, December 8. 
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THE SCHMIDT DOUBLE-ACTING ENGINE. 







One side, as against the temp2rature of the admission 
Steam on the other side, the greater are the losses by 
a condensation. The earlier the cut-off is, the more 
the losses increase, as the admission steam only heats a 
smaller part of the cylinder walls, that is, the mean 
temperature of the cylinder walls is lowered, consequently, 
& larger percentage of the steam is condensed during the 
ae period. Through this exchange of heat between 
: — and the cylinder walls, 20 per cent. of the heat 
18 lost without doing any work, even in the best existing 
engines, but this loss very often amounts to 50 per cent 
and more, in ordinary engines. : 


To minimise these losses, two methods have been em- 


Qacener. 


se to: viz., the fixing of a steam jacket round the cy- 
inder to raise its temperature, and expanding the steam 
in two or more cylinders, so as to reduce as much as 
possible, the difference of temperature between the steam 
entering and leaving the eplinterk. 


A third method remains, viz., to superheat the steam 
by adding so many units of heat above those contained in 
saturated steam, so that (a) the ratio of sensible heat to 
total heat may be increased ; and (2) considerable reduction 
of temperature may occur in the cylinder before reaching 
the point where condensation commences. The theo- 


retical gain due to a is expressed by the formula 2*— » 


| 


T 








The gain due to d is no less important, though it cannot 
be so simply expressed. 

Heat is transmitted from steam to ‘water with such 
rapidity that the late Mr. P. W. Willans was disposed 
to attribute the phenomenon of initial condensation 
almost entirely to the presence of water; whether this 
theory be correct or not, the fact remains that the adop- 
tion of a high degree of superheat practically eliminates 
initial condensation. ‘The exposed surfaces of iron 
remain, and the steam is there as usual, but there is no 
water, for the simple reason that the walls of the cylinder 
are maintained hotter than the saturation temperature of 
the steam in contact with them. 
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The practical effect of a and b, taken together, is as 
follows: A triple-expansion engine, working with 180 lb. 
steam pressure, may under favourable conditions produce 
1 horse-power with 12} lb. of steam. The same steam 
superheated 150 deg. Cent. will in a compound engine 
produce 1 horse-power with 8 lb. of steam ; the actual 
saving in heat units is 224 per cent. 

To go still one step further, it would be possible to 
get the same efficiency in a compound engine working 
with eleven atmospheres pressure, as in a quadruple- 
expansion engine working with 25 atmospheres pressure. 

ou will, therefore, see that if we could only do away 
with the initial condensation, a double advantage would 
be gained. First, we could, in most cases, do away with 
triple-expansion engines; and second, we could reduce 
the boiler pressure, which would lower the cost of same. 

I will now proceed to explain the nature of super- 
heated steam. Superheated steam is dry saturated steam 
which has been heated to a higher temperature than that 
corresponding to its pressure. The higher the tempera- 
ture of the steam, the more its condition can be compa 
with a permanent gas, and, therefore, it becomes a bad 
conductor of heat. If superheated steam is used in a 
steam cylinder it can be expanded to a certain point, 
according to the degree of superheat, before reaching the 
so-called saturation point. A certain part of the heat 
is naturally lost during the expansion period, through 
the exchange of temperature between the steam and the 
cylinder walls, but this loss is small compared with the 
loss of the latent heat in the steam which takes place 
through initial condensation. 

Superheated steam has, however, another great advan- 
tage, viz., that its specific volume is greater than that of 
saturated steam of the same pressure. If you, therefore, 
have two cylinders of exactly the same size, both working 
with the same degree of expansion, the weight of steam 
will be lessin the cylinder working with superheated steam. 
The volume increases in proportion to the superheat ; in 
other words, the more you superheat the less steam is 
used per horse-power. If, therefore, a considerable 
economy has to be obtained, it can only be done by using 
highly superheated steam, but I am sorry to say that, in 
this country, engineers do not seem yet to have grasped 
this fact. The general opinion seems to be that, if you 
only superheat the steam a few degrees you get all the 
economy worth having. One of the reasons may be that 
the superheaters tn up to now, have been in the 
market here cannot work with highly superheated steam 
for any length of time. 

Mr, Schmidt, of Cassel, was the first engineer to in- 
troduce a complete plant working with highly “— 
heated steam. The task was a difficult one. r. 
Schmidt was working for 14 years before he was able 
to construct a plant to withstand the most severe test. 
The result has been very striking indeed, and now over 
200 complete plants are working satisfactorily all over the 
world. That superheated steam can also be used for 
large plants may be gathered from the fact that a 750 
horse-power compound engine plant has been running 
now for 34 years, night and day continuously, without 
the slightest hitch. The eagine is used for a mill rolling 
fine steel sheets, and the power given off by the engine 
varies from 400 to 750 horse-power. The economy has 
been remarkable, namely, only 8? lb. of steam being used 

r indicated horse-power per hour. The boilers are 

eated by producer gas, the consumption being equal to 
1 Ib. of coal per indicated horse-power per hour. This 
result, without doubt, is the best ever obtained on any 
steam engine in the world. As a proof that this plant 
has been a success, the existing steam plant has been 
replaced by a Schmidt plant of 4000 horse-power. 

he economy for smaller plants has also been very re- 
markable. The writer has made very careful tests on a 
70 horse-power tandem compound engine, which is driv- 
ing an ice factory in Ireland, and the steam consumption 
was 10.2 lb. per indicated horse-power per hour, and the 
coal consumption 1.4 lb. per indicated horse-power per 


hour. 

The difficulties which had to be overcome, before 
making it possible to construct plant to work with highly 
superheated steam, have been, first of all, to construct 
the superheater in such a way that the tubes in which 
the steam is superheated would withstand the high tem- 

rature of the gases; and, secondly, to insure proper 
ubrication of the working parts of the steam engine. 

As, however, it is now possible to obtain a mineral oil 
with a flashing point of 380 deg. to 400 deg. Cent., the 
difficulties which were met with many years ago have 
disappeared. Even, with this special oil, the best way 
of lubricating the gearing for admitting steam into the 
cylinders and the piston rings, had to be devised. 

Most of the steam engine:, working with highly super- 
heated steam, have been single-acting, so as to prevent 
the piston rings coming into contact with the steam 
during the admission period. The most interesting ty 
of this kind, and the one which has given the best Suing 
is the Schmidt tandem compeund engine shown in per- 
spective in Fig. 1, page 797, and in elevation and plan 
in Figs. 2 to 5 on page 798. The pistons for the 
high and low-pressure cylinders are made in one 
piece: the front part of the cylinder forms the receiver, 
the ring space A being the low-pressure cylinder. ‘Lhe 
steam enters the high-pressure cylinder, forcing the piston 
forward ; when the piston moves back the steam is led 
into the receiver. On the next forward stroke the steam 
passes from the receiver into the low-pressure cylinder. 
Although the high and low-pressure cylinders are single- 
acting, the engine is, to a certain extent, double-acting, 
through the novel arrangement of the receiver in which a 
certain part of the work is performed. 

The construction of this engine adapts itself very well 
to working with steam at high temperatures, for the 
following reasons : 


1. The high-pressure cylinders require no steam 
jackets. 

2. The heat taken up by the high-pressure cylinder 
walls, during the admission period is not lost, but serves 
to heat the receiver. 

3. The low-pressure cylinder is heated by the receiver 


steam. 

4. The high-pressure piston is cooled inside by the re- 
ceiver steam. 

5. There is but a single stuffing-box, which is only in 
contact with the receiver steam. Its lubrication, there- 
fore, is the same as in an ordinary engine. At first sight, 
it may be said that this engine has one drawback, viz, 
that the high and low-pressure cylinders are only separated 
from each other, so long as the piston rings in the high- 
“a com cylinder keep tight. The difference in pressure 

tween the high and low-pressure cylinders is, however, 
not so great as to make it difficult to keep the piston rings 
tight, when one considers that when the steam i3 admitted 
to the high-pressure cylinder, the low-pressure cylinder 


red | is connected to the receiver, and that there is only 


vacuum in the low-pressure cylinder when the high-pres- 
sure cylinder is connected to the receiver. Diagrams of 
this type are shown in Fig. 6. 

There are various other arrangements in compound 
engines, viz., a single-acting high-pressure cylinder, and 
a ouble-acting low-pressure cylinder, but, of course, 
with all these types of engines, if adopted for very large 

wers, the cost is rather high on account of the super- 

eated steam only working in a single-acting cylinder. 
Schmidt, therefore, has made experiments to use super- 
heated steam in double-acting engines, which, however, 
is only possible after introducing quite a new way of 
using the steam. This new idea consists in superheating 
the steam according to the degree of expansion in the 
cylinder. This may be carried out in several ways, one 
being to connect two steam pipes to the cylinder, one 
coming from the superheater and the other direct from 
that part of the boiler where saturated steam is produced. 
The governor on such an engine has two duties to perform, 
viz., to regulate the degree of expansion and to regulate 
the temperature of the steam. 

To regulate the temperature a valve iz fixed in 
the pipe containing the saturated steam, which is con- 
nected by levers to the governor. When working with an 
early cut-off only superheated steam is admitted to the 
cylinder, and as the d of expansion increases, the 
governor opens the regulating valve, allowing a certain 
amount of saturated steam to mix with the superheated 
steam, lowering its temperature; by this arrangement any 
temperature wt per may be easily obtained. 

The principal object of this idea is to make it possible 
to produce a low mean temperature of the cylinder walls, 
so that steam of high temperatures may ~ used with 
safety. In double-acting engines the idea to superheat 
according to the degree of expansion has been carried 
still further, by also superheating the steam in the re- 
ceiver, between the high and low-pressure cylinders, as 
shown in Figs. 7 and 8, page 799. All the superheated 
steam enters through pipe B into the chamber arranged 
at the end of the receiver. If the engine is working with 
an early cut-off, the superheated steam passes straight into 
the high-pressure cylinder, but as soon as the degree of 
expansion increases, the valve D, which is connected to 
the governor, as shown on illustration, is lifted, allowing 
a certain portion of the superheated steam to pass through 
the receiver coils, passing first into the chamber E, and 
returning through passage F, arriving at this point in a 
saturated condition. It then passes through the parts 
shown on the illustration, underneath the valve D, mix- 
ing with the superheated steam entering at B, and lower- 
ing the temperature of it. The steam passing from the 
high-pressure to the low-pressure cylinder through the 
receiver, does not come into contact with the superheated 
steam, as will be seen from the drawing. 

By this arrangement it will be seen that, on the one hand, 
the more steam is used in the high-pressure cylinder, the 
more steam, of course, will % through the receiver to 
the low-pressure cylinder; but, on the other hand, less 
superheated steam is required in the high-pressure cy- 
linder, and, therefore, more will be available for heating 
the steam passing through the receiver to the low-pressure 


cylinder. In other words, it does not matter with what | },, 


degroe of expansion you work, the heat applied to the 
steam in the — is always utilised in this arrange- 
ment, without loss. 

A large plant is now working in Russia very satisfac. 
torily, constructed on this principle, as shown in Figs. 7 
and 8; and although no exact tests have been made, Mr. 
Schmidt expects the steam consumption to be only 8 lb. 
per indicated horse-power. 


(Zo be continued.) 





THE PHYSICAL SOCIETY. 

At the ordinary meeting of this Society, held De- 
cember 9, Mr. Shelford Bidwell, F.R.S resident, in 
the chair, Dr. C. Chree read a paper on “ Longitudinal 
Vibrations in Solid and Hollow Cylinders.” The ordinary 
formula for the frequency of longitudinal vibrations refers 
to an ideal rod of infinitely small section. This formula 
constitutes a first approximation, according to which the 
higher notes are exact harmonics of the fundamental note. 
Professor Pochhammer, and Lord Rayleigh independently, 
over 20 years ago, arrived at a corrective term for solid 
isotropic rods of circular section, according to which the 
harmonic relation between the notes is no longer exact. 
During the last 12 years Dr. Chree has devoted several 
papers to the subject, confirming by independent methods 
the results obtained by Pochhammer and Rayleigh, and 
arriving at ogous results for other forms of section, 
and for material symmetrical round an axis, but not iso- 





tropic. The first part of the present paper develops what 





appears to be a new method, based on expressions ob- 
tained some years by the author for the mean valueg 
of the strains in an elastic solid of any kind or shape, ex- 
posed to any system of forces, Besides confirming his 
previous results, Dr. Chree obtains new results appli- 
cable to material neither isotropic nor symmetrical round 
the axis of the rod. 

The second part of the paper treats of a hollow cir- 
cular rod or tube of isotropic material. When the walls 
of the tube are thin, the correction to the ordinary for. 
mula is twice as large as for a solid rod of the same dia- 
meter. The different methods all point to the conclusion 
that the ordinary formula supplies a close approximation 
to the truth only so long as the greater diameter of the 
cross-section is small compared to the nodal interval 
in the rod. A paper on the ‘‘ Thermal Properties of 
Normal Pentane,” by Mr. J. Rose-Innes and Dr. Sydney 
Young, was then read. In 1894 the authors investigated 
the relations between the temperatures, pressures, and 
volumes of isopentane through a wide range of volume; 
the results are published in the ‘‘Proceedings of the 
Physical Society,” xiii., pages 602-657. It is there shown 
that if a and b are constants depending on the nature of 
the substance and on the volume, the relation p = () T — 
a) at constant volume, holds good with but small error 
from the largest volume (4000 cubic centimetres per 
gramme) to the smallest = cubic centimetres per 

amme. In the neighbourhood of the critical volume 
4.266 cubic centimetres), and at large and very small 
volumes, the observed deviations are well within 
the limits of experimental error, but at intermediate 
volumes they are somewhat greater. As they exhibit 
considerable regularity, it is a question whether they 
could be attributed entirely to errors of experiment. In 
any case, the above relation may be accepted as closely 
approximate to the truth. The present paper refers to a 
similar investigation on pure normal pentane, obtained 
by the fractional distillation of the light distillate from 
American petroleum. The method employed for this 
separation is fully described in the ‘‘ Transactions of the 
Chemical Society,” vol. lxxi., e 442, 1897; the vapour 
pressures, specific volumes as liquid and saturated vapour, 
and critical constants are given in the same journal, 
page 446. With regard to theoretical deductions from 
the present results, advantage is taken of the fact that a 
similar set of experiments had already been carried out 
with isopentane, which is an isomer of normal pentane. 
It was hoped that light would be thrown on the question 
of the influence exerted by difference of chemical struc- 
ture on the thermal properties of a substance. The con- 
clusion arrived at as most probable is that the coefficients 
of the second power of the density in the expansion of p 
must be different for the two substances. The slope of 


the curve obtained by plotting (a v?) , against v~* sug. 
gests discontinuity somewhere about volume 3.4, as wit 
isopentane. 

Mr. Lehfeldt asked whether the authors had observed 
any other singularity or discontinuity at volume 3.4. He 
also asked whether the authors were satisfied with ordi- 
omg d squared paper in plotting their curves. It ought 
to be possible to design a machine for doing the work 
mechanically to »; millimetre accuracy. ; 

Mr. gp said the fractionating apparatus devised 
by Dr. Young was a great improvement on older forms ; 
it insured that there should always be sufficient and yet 
not too much liquid at each valve trap. He hoped that 
details of the tube, in its latest form, would be included 
in the paper. - In the separation of such a mixture as 
chloroform and alcohol the common method by water 
extraction was imperfect ; it was not desirable always to 
convert the mixture wholly into chloroform. Ordinary 
fractionating tubes yielded an impure distillate in this 
case. Perhaps the difficulty was inherent for those two 
liquids: . Dr. Young’s apparatus would put the question 
beyond doubt. : 

Dr. Young, in reply, said that the only objection to 
curve tracers was their cost. The curves he had obtained 
from his experimental results were all isothermals ; he did 
not think isobars would indicate anything such as Mr. 
Lehfeldt had suggested. With regard to such mixtures 
as chloroform and alcohol, the chances of separation 
were difficult to predict. A distinction might, however, 
drawn between liquids partially miscible, and liquids 
miscible in all proportions. Hexane (b.p. 69 deg. Cent.) 
and benzene (b.p. 80 deg. Cent.), for instance, were both 
hydrocarbons miscible in all lg og and it might be 
thought possible to separate them by a fractionating 
apparatus. But experiment shows they cannot so 
separated. If alcohol and chloroform should turn out to 
be miscible in all proportions, the probability was that 
they could not, effectively, be fractionated ; if, on the 
other hand, they prove to behave like partially miscible 
liquids, the separation by a reat peeve: J apparatus such 
as he had described, was rendered ble. 

The President proposed votes of thanks to the authors, 
and the meeting adjourned until January 27, 1899. 








ERRATUM.—We regret that by a printer’s error on page 
747 the name of the gentleman who delivered a lecture on 
the Linotype machine to the Yorkshire College Engi- 
neering Society was incorrectly spelt, being printed as 
Mr. F. C. Wolby in place of Mr. F. C. Dolby. 


New Zeatanp Rariways.—The total appropriations 
proposed by the New Zealand Government for railway 
construction works (including surveys, permanent — 
matériél, &e.) for 1898-9 is 217,100. “A further outlay © 
200,0002. is proposed to be made for additions to <4 
lines, making a total for the year of 417,1000. ~ 
1897-8 the amount expended upon new construction works 
was 217,500/., while 150,000. was paid out for additions to 
open lines, making a total of 367,500/. 
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ELECTRICAL APPARATUS. 


932. C. Pollak, Frankfort-on-the-Main, Germany. 
Oxidation of Lead Electrodes, January 12, 1898.—Tnis 
invention has reference to the preliminary oxidation of storage- 
battery electrodes previous to the formation or first charge. The 
inventor proposes to produce a sufficient formation of the low 
oxides of lead upon a positive electrode in one continuous opera- 
tion without reversal of polarity, by charging at a potential dif- 
ference of less than two volts between the positive and negative 
electrodes. It is stated that at a potential difference of from 1.5 
to 1.8 volts and a temperature of 40 deg. Cent., the formation of 
the orange-coloured cxides is considerable. The provisional 
specification states that electricity-conducting solutions other 
than dilute sulphuric acid may be satisfactorily employed. (Ac- 
cepted November 30, 1898.) 


30,848, J. A. Timmis, Westminster. Operating 
Railway Points by Electromotors. [4 Figs.] December 
31, 1897.—The object of this invention is the working of railway 
ponts by electromotors. The figure represents a slow-speed 
electromotor A, a screw is attached to or forms part of the shaft 
of the armature, and operates a sleeve C in the usual way. C is 
prevented from turning round by means of a wing sliding between 
two guides. Two studs or projections on the upper side of the 
sleeve engage with one arm of a crank, the other arm operates the 
points by means of a rod. The arm is normally locked by a 
weightcd lever L turning round a pin. A double-inclined plane 





—— 
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projects from the underside of sleeve CO. The first movement of 
the sleeve causes the plane to engage witha roller, and push it out- 
wards, and being mounted on a stud attached to lever L, causes it 
to rise and the projection or lock P to drop down out of the way 
of the arm, thus freeing it. The projection or stud of sleeve C, 
then comes in contact with the arm operating the points by 
means of gearing. On the completion of the movement, lock P 
again rises and secures the arm, thus locking the points. Pro- 
vision is also made for locking by means of an auxiliary electro- 
magnet, and a signal-interlocking device is also described. (Ac- 
cepted November 23, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


27,214 T. Thorpe, Whitefield, Lancs. Self-Closing 
Gas Valve. [5 Figs.) November 20, 1897.—This invention pro- 
vides a self-closing gas valve for use in factories, &c., where gas 
may be turned on and off at the main supply, its object being to 

revent escape of gas upon the same being turned on after having 

n turned off at. a time when lights were burning. The illus- 
trations show the complete valve and also the preferred form of 
valve face and seating. The valve chamber @ has aa inlet from 
the gas pipe and an outlet 1o the burner, the inlet orifice being 
small and arranged in the centre of one of the sides of the 
chamber. The side of the chamber opposite to the inlet or valve 





Seating is formed ofa flexible diaphragm b, which is of a consider- 
able area comparatively to that of the inlet orifice. This dia- 
phragm is under a slight pressure from a spring ¢ or its equivalent 
80 that the valve face connected to it rests over the orifice formed 
by the seating, a considerably greater pressure than exists ina 
88 pipe being required to lift it. Upon being turned on it is 
only necessary to press the extension of the spring d to unseat the 
valve and so allow gas to pass, which gas pressure operating upon 
the comparatively large surface of the 7 pron we serves to keep 
imap” face and its seating apart. (Accepted November 23, 


, i491. A. J. Boult, London. (Société Italiana Acetilene, 
*e Rome, Italy.) Acetylene Generators. {7 Figs.] 
une 3, 1898.—The object of this invention is to produce an 

scetylene generator (of the class in which carbide is introduced 
to the water) which may be charged with water or carbide 

oo im action and from which the lime may be removed at any 
. Carbide is introduced to the hopper S from which it is fed 


isolation of the hopper chamber from the water-containing 
vessel. The refuse flows into the tube H, and is removed there- 
from by means of a special tool being pulled up the water-sealed 
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tube M and swept from out the tray N. T is the yee by which 
water may be introduced, and U the water-seal safety valve. 
(Accepted November 23, 1898.) 


GUNS AND EXPLOSIVES. 


29,488. Sir A. Noble and C. H. Murray, Newcastle- 
on-Tyne. Transporting for Large Projectiles. 
(8 Figs.] December 13, 1897.—The object of this invention is to 
— means whereby  oigactecn can be served to revolving 

oists without stopping the revolution of the said hoists. It is 
applicable whenever it is required to transfer a projectile carried 
on some fixed part of the ship to another part which revolves with 
the hoist. The apparatus by means of wh‘ch this object is accom- 
plished consists of a fixed rail upon the ship, a rail revolving with 
the said hoist, and a projectile carrier running upon them both 
and adapted that it may be engaged at will with either by means 
of a brake for the purpose of preventing the projectile and its 
carriage being shifted by the motion of the ship. The centre of 
gravity of the projectile may be shifted to a point beneath either 
rail, The action is as follows: The centre of suspension of the 








projectile suspender is under the rail fixed to the ship so that its 
weight rests on this rail, therefore the runner is at rest, and a 
projectile can be brought up by any available means and hooked 
on, while if the hoist revolves, and so turns the other rail, it does 
not disturb the position of the runner because the wheels on the 
moving rail are carrying no weight, and therefore turn freely 
round. If it is now required to shift to the moving rail, the 
device which alters the point of suspension is released or moved, 
and the — of the projectile comes on to the moving rail, and 
the projectile acquires the motion of the moving rail and hoist, 
and can after that be easily entered in the hoist. The figures 
illustrate the carrier with its brake mechanism, and the preferred 
form of shot suspender, by means of which the alteration in posi- 
tion of the centre of gravity of the shot may be effected. (Accepted 
November 23, 1898.) 





MACHINE AND OTHER TOOLS, SHAFTING, &c. 


30,012. C. F. Stead, Leeds. Improvements in Ma- 
chinery for Sha Leather. [2 Figs.) December 18, 
1897 This invention is for the purpose of preventing leather 
being drawn in upon the revolving cutter when being shaved. 
Referring to the illustration, A is the revolving knife which is 


driven at a great speed by means of belts. A belt transmits 
motion from the bosses of the knife to a brush D, the latter being 
carried in bearings mounted on the frame of the machine. G is 























& rotating device of = construction controlled by the 
motion of the gasometer. When not feeding, the device provides 


Q beneath the plunger can be regulated as di 


proximity to, but not in actual contact with, the knife. The 
swift rotation of the knife creates a suction, which is sufficiently 
strong to draw thin leather into the machine, and to cause it to 
cling to the knife. The brush also rotates so that its upper sur- 
face is travelling at a high speed in the o — direction to that 
of the under surface of the knife A, and th reverse action coun- 
teracts the suction tendency of the knife, and prevents the forma- 
tion of a partial vacuum, thus removing the danger of thin 
leather being carried into the machine when being worked. 
(Accepted November 16, 1898.) 


944. F. Gastell, Mombach, Germany. Method 
a Apparatus for Removing Scale from Metal 
Plates, [1 Fig.) November 8, 1897.—The plate to be cleaned 
is bent to cylindrical form for the purpose of removing scale, and 
is placed upon the mandril a ; it is then subjected to a rotary 
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motion in a helical path past a fixed sand-blast nozzle D within a 
dust-proof casing. F is a fixed screw, and / the nut attached to a 
hollow shaft carrying the mandril rotating upon it. The ring M, 
&c., constitutes a sand-tight joint. The blast which operates the 
sand jet may also be admitted to the trunk for the purpose of 
blowing out the dust. (Accepted November 16, 1898.) 


2472, H. von Mitzlaff, Gross Lichterfelde, Ger- 
many. Improvementsin Hydraulic Presses, [1 Fig.] 
January 31, 1898.—The object of this invention is to mag d 
desired travel or lift of the plunger in a hydraulic press, the ad- 
justment being made by the movement of a single andie, while 
the press is at work or otherwise. The drawirg shows the 
arrangement in vertical section. On the press cylinder is mounted 
asmaller — Q, which is in communication with the press 
cylinder t —_ an aperture in itsend. Through this aperture 
moves fluid-tight an auxiliary aes gp whereby the higher or 
lower position of the innermost limit of the travel or lift of the 
plunger orram of the press is determined. The auxiliary plunger 








is held in the desired tion by hydraulic pressure on its sur- 
face extending into the hollow space of the cylinder Q through 
the pipe e. By means of a valve arranged on the pipe é, the flow 
of water under pressure into the interior of bey dee cylinder 


e entire 
height of lift of the plunger or ram of the press may be indicated 
for example by h1, and to reduce this travel to h2, so much water 
under pressure is allowed to enter the auxiliary cylinder Q under 
the plunger from the accumulator as to raise it through a dis- 
tance hl-h2=h3, By closing the valve V the auxiliary plunger B 
is prevented from passing more than a certain distance into the 
auxiliary cylinder, and thus the travel or lift of the Pov plunger 
or ram is reduced to h2. (Accepted November 16, 1898.) 


30,387. G. C. Kenyon, West Derby, Lancashire, 
Concrete-Mixing Apparatus. [4 Figs.) December 23, 
1897.—This machine is for feeding concrete-making substances in 
definite proportions, mixing them a th water, and 
delivering them when so mixed. In the illustration 3 is the 
receptacle for the cement and 4 that for the gravel, and 5 and 6 
are rotating conveyors for the cement and the gravel respectively, 
each consisting of a shaft with radial blades, rotated by suitable 
gearing. The conveyor 5 works between curved plates a a 
prolongation of the receptacle, and the spaces between the blades 
are charged with cement when in the upper position, the charge 
being delivered as the conveyor rotates. The gravel passes into 
the conveyor 6 through an opening which limits the size of the 
pieces which can ag so that they cannot block the other parts 
of the apparatus in their passage through it ; the swinging plate 
10serves to prevent the descent of the finer gravel otherwise than 
by means of the conveyor, but it is adapted to yield so as to per- 





the ordinary rocking frame carrying a roller at its upper end, 
and the treadle motion enables the roller to be brought in close 


mit the passage of any pieces which may lodge in the conveyor 
but project beyond the periphery thereof. The streams of cemen 
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and gravel mingle, and are guided by plates into the rotating 
hopper, the relative quantities of cement and gravel being deter- 
mined by the relative capacities and speeds of the conveyors 5 
and 6. The necessary water is added by means of a slit or perfo- 


Fig.1 
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rated pipe, the supply being controlled by the cock 15. The 
hopper (in which the materials are thoroughly incorporated by 
revolving arms) rotates slowly upon its axis, and so receives and 
discharges material through the slot or gap provided upon its 
periphery for that purpose. (Accepted November 16, 1898. 


RAILWAYS AND TRAMWAYS. 


17,072. R. W. Barker, London. (Zhe New York Air 
Brake Company, U.S.A.) An Improved Engineers’ 
Brake Valve. [13 Figs.] August 8, 1898.—This invention is 
for use with brakes of the Westinghouse, New York, and similar 
types in which compressed air is used. Combined with the train 
pipe and mechanism for opening and closing the exhaust is a 
controller for effecting the closing movement, comprising a 
chamber charged with fluid under pressure (closed during exhaust 
from train pipe), and a piston, subject to the train pipe pressure 
on one side, and to pressure from the chamber on the other, 
which — (under the reducing pressure in the train pipe) being 
compelled to move by the pressure from the closed chamber, is 
made to effect the exhaust closing movement of the valve 
mechanism. The valve mechanism has a pair of valves, one of 





which is called the “ exhaust opening valve,” and the other the 
** out-off valve.” The former is adapted to open the train pipe to 
exhaust, and may be variably set in advance in different pre- 
determined positions for corresponding reductions ; and the latter 
is under strain or tension, and adapted to follow, under the 
reducing pressure in the train pipe, to automatically cut off the 
exhaust whenever the corresponding set reduction has been 
reached, i.e., the valve mechanism is adapted to be set for any 
desired reduction, and the exact reduction necessarily follows 
without further attention. No pressure gauge is required. In 
the figure all the air passages are shown closed or blanked with 
the exception of the port /, which admits main reservoir pressure 
to the air chest a4. This is the position into which the valve is 
thrown for “doubling heading,” for making repairs without losing 
main reservoir pressure. (Accepted November 16, 1898.) 


5555. E. A. B. Bowden and M. C. I. Poseriage. 
London. Improvements in Railway Si ling by 
Detonators. (8 Figs.] March 7, 1898.—The objects of this 
invention are to provide an attachment for detonators which will 
prevent them hecoming derailed or skidded, and also to provide 
an apparatus which, when the first detonator explodes will re- 
remove the second, which is in each case placed upon the rail in 
the event of the failure of the first. The first of these objects is 
accomplished by providing the case of the detonator with a strip 
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of metal which may be extended longitudinally upon the rail, so 
that the wheel of the locomotive treading first upon it effectually 
prevents the detonator from »eipg pushed away. The second 
object is accomplished by attaching the second detonator to 
some portion of a system of levers which are operated to with- 
draw it from the rai mpen the explosion of the first detonator 
actuating an impact plate attached to the lever system. The 
withdrawing arm is readily reversible as to direction. (Accepted 
November 16, 1898.) 


1679. W. Sandford, Lithgow, New South Wal 
and E. ~~ way Sydney, aforesaid. AnImpro 

Rail-Joint. (6 /igs.] January 21, 1898.—This invention pro- 
vides an additional pair of plates to be placed under the usual 
plates at the rail-joint, these extra plates being shaped with the 
object that they may expand and force themselves aod 
against both the flange and head of the rail. The figures here- 
with illustrate the joint in ordinary form, and also a modification 
The action of the inner plates is obvious, and it is claimed that 


fit obtained. The normal expansion and contraction of the rail is 
not referred to. In the modified form additional strength in the 





joint is provided for as well as a tread to carry the wheel over the 
space between rails. (Accepted November 16, 1£98.) 


2901. C. -o— London. Interlocking Railway 
Points and Signals. [5 Figs.) February 4, 1898.—This 
invention relates to a modification of the point and signal inter- 
locking apparatus described in Patent 2,0673 of 1892, whereby 
the locking can give way when the points are forced by a train, 
and yet the points cannot be moved by hand, from the position in 
which they are locked, by the signal pulls. The operation of the 

paratus is as follows: The rods C and D being locked dy one 
of the signal pulls A or Al engaged in their notches, should a train 














force the points the rod C can move, wedging that pull out of its 
notch and moving the tumbler F a little till it is disengaged from 
the shoulder e or el, and thereupon moving freely. But should 
the pointsman or other person, by pulling the rod d, attempt to 
move the points when they are locked by the signal pull, then the 
square shoulders of the notch in the rod D bearing against the 
sides of the pull Aor Al effectually prevents the rod D from being 
moved while one of the pulls A or Al isin its notch, and, there- 
ine pull of d@ can move the points. (Accepted November 23, 


SHIPS AND NAUTICAL APPLIANCES. 


26,553. Hon. C. A. poacene, Bomtee, Newcastle-on- 
Tyne. Steam Turbine Machinery for Marine Pur- 
poses. [4 Figs.) November 13, 1897.—This invention relates 
to the disposition and coupling of a set of turbines consisting of 
two for high pressure and two for low-pressure steam, with two 
separate turbines for going astern. The arrangements provide 
also for various condenser and pipe coupings. The improvements 
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(26583) 


effected are in relation to ease of maneuvring and to steam 
economy under varying conditions. The illustration in plan 
herewith is of a complete set of turbines suitable for use in a 
vessel of the torpedo-boat destroyer class. The going astern 
turbines are lettered Nand N!. Turbines are coupled in series 
and in parallel according to requirement. Patent 11,293 of 1897 
is referred to. (Accepted November 16, 1898.) 


29,986. C. Grayson, Liverpool. Improvements in 
Paddle Wheels. [2 Figs.} December 18, 1897.—The object 
of this invention is to provide a idle wheel for vessels which 
may be driven at a high speed. The diagram herewith illustrates 


Fig 








the general principle on which these propel:ers are constructed. 
The inventor provides for feathering if n y, and for sepa- 
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MISCELLANEOUS, 


19,920. J. S. Clinch and J. 8. Clinch, Liverpoo 
An Improved Pipe Coup! - [3 Figs.] September - 
1898.—This invention refers to the joining up of lengths of rubber 
or soft metal tube. In use the glands ¢ are on to the pipes 
and then the ends are splayed out to about the same inclination ag 
the outside of the conical rings d. These splayed ends are then 
fitted on to the rings d, and then the glands ¢ are screwed into ¢ 
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their internal tapered sides eventually coming on to the exterior of 
the splayed-out parts. They thusact asannular wedges, pressin 

very tightly on to the cones d, and make by their wedging an 

compressing action permanent water or gastight joints between 
the internal metal of the lead pipe ends and the coupling cones d. 
In the case of lead or like pipes the pressure on the ends caused by 
the wedge glands is to produce a lip of metal at the end of the 
gland and the end of the rings d. (Accepted November 16, 1898.) 


19,860. W. P. phempeen,. Liverpool. (C. Bonajide, 
Rome, Italy.) An Improved Funnel. September 19, 139s, 
—tThe object of this invention is to provide a funnel which shall 
close when the liquid has reached the top of the vessel to be 
filled. The spout of the funnel contains a float H which bears a 
rubber washer at the point marked G. When the vessel is full of 


Fig.1. C) 



























liquid the float rises, and the rubber washer upon it engages with 
the constriction of or collar in the tube at E, thus preventing any 
further flow of liquid. In removing the funnel it is necessary to 
lift it by the ring at its central upper portion, which rises, draw- 
ing the plug L against the collar C, thus preventing loss of liquid 
when the float drops. (Accepted November 16, 1898.) 


223. E.G. Scott meng og Improvements in the 
Manufacture of Acetic Acid. [1 Fig.] January 4, 1898— 
This invention consists in treating Ogee: gare salts with hydro- 
chloric, sulphuric, or other mineral acid, while under a vacuum, 
and of a special apparatus for effecting the said treatment, the 
object being to effect the distillation in one vessel without expo- 
sure to the atmosphere, so avoiding the usual loss of acetic acid 





amt ses of distillation is conducted as follows: Acetate is 
introduced into the pan, the valve at the base of the funnel being 
opened for the pu: , the valve is closed and the vacuum con- 
nected, after which mineral acid is run in through the smaller 
funnel, the stirrer ¢ is then put to work until the whole mass in 
the pan is thoroughly incorporated. Heatis applied by means of 
the steam jacket until distillation is complete. (Accepted Novem- 
ber 16, 1898.) 


30,890. G. P. Clark, London. An Improved 
Adjustable Curve Ruler. [5 Figs.) December 31, 1897.— 
This invention provides a fiexible adjustable ruler for use In 
drawing curves. It will be seen by the illustration herewith that 
a — of flexible material is = at each end with a hook or 
loop, by means of which the thumb and fingers or a cord may be 
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used to spring or bow it to the required tension. The form of the 
curve may be modified by alterations in the position of the slides 
or abutments situated upon the rod sliding through the hook or 
loop at the base of the ruler. Provision is made for marking the 
rod with a scale of length we so that any desired position 
may be noted for readjustment. (Accepted November 16, 1898.) 
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UNITED STATES PATENTS AND PATENT PRACTIOB. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, ard 
reports of trials of patent law cases in the United States, may be 








the same surface of rail is always in contact with the same surface 
of rail-joint, that all inequalities are fitted and a true mechanical 


rately driving the inner or outer sets of blades of each wheel. 
(Accepted November 23, 1898.) 


consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 
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12-POLE 


1500-KILOWATT ELECTRIC RAILWAY GENERATOR. 


CONSTRUCTED BY THE GENERAL ELECTRIC COMPANY, NEW YORK. 


Fig. 725. 
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ELECTRIC GENERATORS. 
By H. F. Parsnatt, M. Inst. C.E., and 
H. M. Hosart, S.B. 
(Continued from page 644.) 

Moprrn Constant PorenTiaL CoMMUTATING 

: Dynamos. 

Direct-Cownected, 12-Pole, 1500 Kilowatt, 600-Volt 

a y Generator. Speed = 75 Revolutions per 

mute, 

Tuts machine is remarkable in that at the time it 
he designed, no commutating dynamo of more than 
4 Traction of its. capacity had been constructed. 
the ae to the great weight of the various parts, and 
: “a short time in which the machine had to be con- 
oe it was assembled and tested for the first 

€ at the Columbian Exposition. 





FIG. 127. 





It was found that the machine complied with the 
specification in all particulars as to heating, and that 
sparking did not occur between the limits of no load 
and 50 per cent. overload. Mention is made of this 


since this was the first of the modern traction gene- 
rators ratte ye in the United States, and the 
constants of this machine, which were novel at that 
time, have since become common in the best prac- 
tice in designing. Perhaps the most remarkable 
feature of this machine is the range of load at which 
sparkless commutation occurs, and the great mag- 
netic strength of the armature as compared with 
that of the field-magnets. This result was accom- 
plished first by comparatively low inductance of the 
armature coils ; secondly, high magnetisation in the 
armature projections, which, to some extent, keeps 
down distortion of the magnetic field ; and, thirdly, 
by the over-compounding of the machines to suit 
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railway practice, that is, no load volts of 550 and 
full load volts 600. The increase of magnetisation 
corresponding to this increase of voltage is a con- 
dition favourable to sparkless commutation, and it 
will be noted from the particulars given of the ma- 
chine that the magnetising force of the series coil 
at full load is approximately equal to that of the 
shunt coil at no load. 

Drawings are given, Figs. 125, 126, and 127, 
showing the leading dimensions. Considerable 
interest naturally attaches to the weights of the 
materials required in its construction, and these 
are given in the following Table : 


Lb. 
Armature winding coprer 4,000 
Commutator copper ase 3,100 
Shunt spool __,, sat in a 5,700 
Series ,, és Fea via .. 6,400 
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Lb. 
Total copper... 19,200 
», caststeel... 74,000 
», laminated steel 25,000 
;,  castiron ; 38,000 


In Figs. 128 and 129 are given saturation and 
compounding curves for this machine. 

At full load of 2500 amperes and 600 volts the 
shunt excitation consists of 9900 ampere turns, 
and the series excitation of 9200 ampere turns, the 
total 19,100 ampere turns being distributed sub- 
stantially as follow : 

Ampere Turns Required at No Load. 
550 Volts 620 Volts 
(This being the (This being the 
Voltage to which Internal Voltage 
the Machine is at Full Load when 
Adjusted at No _ the Terminal 











Load). Voltage is 600). 
Armature core... 230 300 
5 teeth ... 1300 4,000 
Airgap... ... 6300 7,100 
Magnet core . 1050 2,100 
Yoke ; ... 1020 2,000 
9900 15,500 
Demagnetising ampere turns - 2,600 
Ampere turns required to overcome 
increased density due to distortion 1,000 
Total ampere turns at full load of -— 
2500 er and 600 terminal 
volts ... 19, 100 


If the field rheostat is so sajosted that the 
shunt winding shall supply the 9900 ampere turns 
necessary for the 550 volts at no load, then when 
the terminal voltage has risen to 600 volts at full 
load the shunt winding will be supplying ee 
9900 = 10,800 ampere turns. The series winding 
must, at full load, supply the remaining excitation, 
i.e., 19,100 — 10,800 = 8300 ampere turns. The 
armature has 1344 face conductors, hence the 
armature strength expressed in ampere turns per 
pole-piece is, at full load current of 2500 amperes 
(208 amperes per circuit) : 

Pao x 208 = 11,600 ampere turns per pole-piece, on 
armature. 

In operating these machines, the brushes are 
set at a constant lead of 6} segments for all loads, 
and the output may temporarily exceed the full 
load rated output by 50 per cent. Further data of 
interest relating to this machine are given below : 


12-Pole 1500-Kilowutt Railway Generator. 


Speed ... = fre oa .. 75%. p.m. 
No load voltage pie 8 A sie 550 
Full load voltage... i : 600 
Rated current et - -s800emperes 
Frequency ‘ 7.5¢ = 

secon 
Armature diameter over all 126 in. 
Diameter of field bore nS 126§ ,, 
Depth, air gap aus .. ygin. 
Number of armature slots... = Se 348 
,, face conductors _ ahd 1392 
commutator segments as 696 
Diameter of commutator ... . ; 86 in. 
Armature winding = 12- circuit: single 
winding. 
Volts drop in armature at 60 deg. Cent. 11 volts 
. brush contacts _... a 
Amperes persquare inch in armature con- 
ductors... 1730 
Amperes per square ‘inch in brush con- 
tacts sas = 28 


. 16.4 cycles 
per second 
Number of turns simultaneously short- 
circuited under one set of brushes... 3 


Frequency of comriutation 


Inductance of one turn... , 00034 hys, 
Reactance of short-circuited coil... .035 ohms 
% voltage of short- circuited 
coil . ... 7.9 volts 
Armature strength, ll, 600 ampere turns 
per pole-piece. 
Figs. 130 to 144, pages 806 and 807, relate to a 


six-pole railway generatox for an output of 200 kilo- 
watts (500 volts and 400 amperes) at a speed of 135 
revolutions per minute. The constants of this ma- 
chine are set forth in the following specification, 
which also exhibits the steps in the calculation : 


Number of poles... bie = aa 6 
Kilowatts... aa ek Bid 8 200 
Revolutions per minute... ae 135 
Frequency in cycles Per second . <<, ae 
Terminal volts : “a ae 500 
Amperes = ae ee ob oe 400 
Dimensions : 

Armature, diameter over all are .. 69din 
Length over conductors ... Oe ee | ee 


Diameter at bottom of slots ie cio es 


Internal diameter of core ... 
Length of core over all de 
Effective length, magnetic iron ... 
Pitch at surface... a 
Insulation between sheets 
Thickness of sheets ie 
Depth of slot... 
Width ,, at root 

;, at surface 
Number of slots 
Minimum width of tooth . 
Width of tooth at armature face .. 

conductor... RSS e 
Depth of 
Number of ventilating ducts 
Width of each ventilating duct ... re 
Efficient length of core +- total length ... 
Magnet core, length of pole face 
Length of pole arc ... : : 
Pole are + pitch ec 
Thickness of pole- piece at edge of core... 
Radial length magnet core 5 < 
Diameter of magnet core ... 
Bore of field (diameter) 
Depth of airgap... 
Spool, length over flanges... 
Length of winding space ... 

lept 


Yoke, outside diameter 
» inside * 
», thickness 


» length along armature 
Commutator, diameter 


F 


vours 


0 
#606.) - SPOQL 


Number of segments : 
per slot. ae 
Width of segment at commutator face... 

root.. ; 
Thickness of mica insulation... x 
Available length of surface of poe... 
Cross-section commutator leads .. wi 
Brushes, number of sets 

os 99 in one set ‘ 
length (radial) ... 

width oe 
thickness 
area of contact (one 


” ” 
” ” 


” ” 


brush) 
Type of brush. 


Materials : 
Armature core 
Armature spider 
Conductors 
Commutator segments 
* ee 
oe spider 


Technical ‘Data : 
ARMATURE, no load voltage 
Number face conductors ... 
Conductors per slot... 
Number circuits 
Style winding 4 
Gramme ring ordrum _... 
Type construction of winding 


Mean length, one armature turn.. 
Total armature turns 

Turns in series between brushes... 
Length between brushes ... 
Cross-section, one armature conductor .. 
Ohms per cubic inch at 20 deg. Cent. 


brushes and contacts 
Total internal voltage, full load .. 


winding 


connection .. 
Commutation : 





segments 


. Sin. and 





Resistance between brushes at 20 deg. CG. 
60 i 
Volts drop i in armature at 60 deg. Cent. 


Amperes per square inch in armature 


Amperes per equare i inch in commutator 


Average voltage between commutator 


"1124 in. and 


1064 in. 
5 in. 
174 in. 
39 in. 


Load Saturation Curve at 


4000 8616000 





440 
2 
.2402 in. 
2099 ,, 
0 


63 in. 
-01 sq. in. 
6 


3 


2in. 


o% 
$s 


... 1.00 sq. in. 


Radial 
carbon. 


. Sheet steel 


Cast iron 
Copper 


Rheotan 
Cast-iron 


Cast steel 


Carbon 


500 
1760 


880 
147 


= 15,700 is in. 


6.8 











Armature turns per pole ... 

Amperes per turn ... ; 

Armature ampere turns per pole 

Segments lead of brushes .. 4 

Percentage lead of brushes _ 

~ demagnetising ampere turns 
distorting ampere turns 

Demagnetising ampere turns per pole .. 

Distorting 

Frequency of commutation (cycles per 
second) 

Number of coils simultaneously short- 
circuited per brush 

Turns per coil 

Number of conductors per group ‘simul- 
taneously undergoing commutation ... 

Flux per ampere turn per inch length 
armature lamination _... 

Flux linked with 12 turns with one 
— in those turns = 14.25 x 20 
x = 

Inductance of two turns constituting one 
coil = 2 x 3420 x 


Reactance short-circuited coil... = 

a voltage short-circuited coil = 

Above is figured by Method A. 
MeErtuHop B. 

Inductance per coil (two turns)... = 


Reactance a coil (two turns) ... = 

voltage per coil (two turns) = 
Coefficient of magnetic leakage (assumed) 
Megalines entering armature per pole- 


20,000 


18.000 


~ 


14,000 
12,000 
70.000 


&000 


AMPERE-TURNS PER SPOOL 


6,000 
4000 


2000 


(4666.0) AMPERES 


piece, no load n a 
Megalines ae 4 armature per pole 
piece, full load s 


Armature, section ... 
Length, magnetic 
Density, no — 
” u 
Ampere jain per inch length, no oad .. 
st ” ” g full load oo 
x no load 
5 full load 


Teeth, ena flux from one — 
iece.. 
Section at roots 
Length 
Apres density, no load 
», full load 
Corrected ' ee no Foos 
. a, sia 
é mpere turns per inch length, no lo 
pee rae 
me no load 
ae full load 


Gap, section at pole face ... 
Length gap . 
— at pole face, no load 
‘ ss : “4 Il load 

mpere on, no loa : 

Ee full load 
Magnet ine section 
Length (magnetic) .. 
Density, no load 
* ull 1 


147 
66.7 
9800 


7 
9.6 


12 


20 


3420 lines 


-000068 
henrys 


-118 ohms 


7.85 volts 


-0000545 
henrys 
-094 ohms 
6.25 volts 
1.15 
















12.6 


13.3 


. 174 sq. in, 


15 in. 


ee y kilolines 


” 
19 


‘122 kilolines 
.129 =~, 
. 119 i 
"424 ” 


500 
700 
800 
1120 


’ 42 kilolines 
45 


3) 
4500 
4800 


. 159 sq. in. 


16.4 in. 


” 91 kilolines 


Ampere turns per inch length, no load... 75 

- ‘8 full load 92 

” no load .. 1230 

” full load 1510 
roe Yoke, “eee s Le Sq. 1. 

ength per pole ek 
Density, no load . 66 kilolines 

x ull load jute” 70 pry 

Ampere turns aig inch lengt no ones” = 

. “no load’ 810 

a full load 950 
Ampere Turns per Spool: No No Load and 
and 525 Internal 

500 Volts. Volts. 

Armature core 290 — 

» > Seth 800 1120 

PY Sieepapagmetine, 1 4500 4800 


- 
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No Load 
and 

500 Volts. 
Magnet core... ae 1230 
» yoke Wed 810 
7630 


Demagnetising ampere turns per pole, at 
full load 


No Load and 
525 Internal 
Volts. 
1510 
950 


8710 
1880 


Allowance for increase in density through 


distortion ... 


Total ampere turns at full load-and 
terminal volts... ne a 


500 
--- 10,900 


CALCULATION OF SPooL WINDINGS. 


Shunt : 
Mean length one shunt turn = 50 in 
Ampere turns per spool = 7630. 


. = 4.16 ft. 


Ampere feet = 7630 x 4.25 = 31,800. 
Radiating surface one field spool = 870 square inches. 
Permit .35 watts per square inch at 20 deg. Cent. 


.. 80 X 870 = 305 watts per spool. 


200K Ww. vour 


VOLTAGE 


0 
(46064) AMPERE TURNS 


Fig. 146. 
11,000 


200 Kw. vo.r 


Volts. 







Oo 40 80 120 160 200 
(4686 ™) AMPERES OUTPUT 


Fig.149. 


GENERATOR FOR 135 R.PM. 





240 280 320 360 





way 


SIX POLE, 200 K.W. SOO VOLT, 


Curves of Potential distribution at no load& at full load S00vwkts 


between brushes inboth cases. Speed+!50 rpm. 


(not rated speed). 





SER 





Shunt watts per spool te x 305 
Shunt copper per spool = 
31 x (sapere rest 
1000) _ 31 x 1010 


watts ~ 912 








Of the 500 volts available for excitation, should 
plan to make use of 90 per cent., or 450 volts at 
60 deg. Cent., or 390 volts at 20 deg. Cent. This is 


7 = 65 volts per spool at 20 deg. Cent. Hence 


212 + 65 = 3.25 amperes. 
Consequently turns per shunt spool = 
turns, 


Length of 2350 turns = 2350 x 4.16 = 9800 ft. 
Pounds per 1000 ft. = 15.2. No. 13 B. and S. has 
15.7 Ib. per 1000 ft., and has a diameter of .072 in. 
bare, and .082 in. double cotton covered. 
his should be wound in 14 layers of 168 turns each. 
petoss section No. 13 = .00407 square inch. 
€nce current density in shunt winding = 800 am- 


peres per square inch. 


= 148 lb. 


212 watts. 


7630 


3.25 





Series Winding.—This must supply 10,920—7630 
= 3290 ampere turns at full load of 400 amperes, 
of which 70 amperes should be carried through a 
diverting shunt, leaving 330 amperes for the series 
coils. - Hence there must be 10 turns per spool. 


Mean length series turn = 53 in. 

Total length ten turns = 530 in. 

Series C2. R. per spool = 93 watts per spool. 

Hence resistance per spool = 93 + 3302 = .00085 ohms. 

Copper cross-section = .425 square inch. 

Series winding per spool may consist of two coils of 
flat strip copper 7 in. wide and .06 in. thick, wound 
five a per coil. Weight series copper one spool 


Current density in series winding = 770 amperes per 
square inch. 
THERMAL CALCULATIONS. 
Armature: 
C*R loss at 60 deg. Cent. 8800 watts. 
Core loss (observed value) 2760 watts. 
Total armature loss 11,560 watts. 





SIX POLE, 200 K.W. 500 vo_r 
GENERATOR FOR 135 RPM. 


Core Loss. 


Fig.#1 










6 SIX POLE, 200 K.W. S00 VOLT 
Fig.H6. GENERATOR FOR I35R.2M. 
Efficiency and Losses 
at 500 Volts. 





83 8 


PER CENT EFFICIENCY 
$3 $ 3.3 


= 
Ss 


Rheosbat) 

1200 

Loss 
Rheostat) 





o 
(4686.9) 


Observed increased temperature by increased resist- 
ance of armature = winding 63 deg. Cent. 

Peripheral radiating surface armature = 6800. sq. in. 

be per square inch armature radiating surface = 


Increased temperature per watt per square inch 
armature radiating surface = 37 deg. Cent. 

Peripheral speed armature (feet per minute) = 2030. 

Increased temperature of armature by thermometer 
= 30 deg. Cent. 


Spool : 

Total C?R loss at 60 deg. Cent., per spool, = 353 watts. 

Observed increased temperature by increased resist- 
ance of winding = 45 deg. Cent. 

Peripheral radiating surface, one spool = 870 sq. in. 

Watts per square inch spool radiating surface = .405. 

Increased temperature per watt per square inch 
spool radiating surface = 111 deg. Cent. 

By thermometer the increase in temperature of spool 
was only 16 deg. Cent. 

Commutator : ! 
Area of all positive brushes ai Voce Sage 
Amperes per square inch, brush-bearing 

surface 44.5 


Brush resistance, positive + negative ... .0067 ohms 
Volts drop at brush contacts she 2.7 
C2 R at brush contacts (watts) ... ee 
Brush pressure, pounds per square inch 1.25 
Total brush pressure, pounds oo’ eae 


Coefficient of friction as es a 3 
Peripheral speed commutator, feet per 

minute a ee we aac ons 1330 
Brush friction, watts oa Bx de 270 
Stray power lost in commutator, watts 200 
Total commutator loss, watts... eo 1540 
Radiating surface, square inches pe 800 
Watts per square inch radiating surface _ 1.92 
Observed rise temperature ina ... 36 deg. C. 


Increase temperature per watt per square 
inch pdiatieg ve 2a : setts ... 19 deg. C. 
With further reference to the temperature 
measurements, the machine on which the increase 
of temperature was observed had been run at full 
load for nine hours, and had probably about 
reached its maximum temperature. The spool 
windings were equivalent to, but not identical with, 
those described in this specification. In all other 
respects the construction was substantially that 
described. 


Efficiency Calculations : 





Output at full load ... ...200,000 watts 
Core loss Ss wey a Sa ee sen 
Commutator and brush loss bas ein ae 
Armature C?R loss at 60 deg. Cent. sss: GpOUes gy 
Shunt spools — C?R loss at 60 deg. Cent. 1,470 ,, 

», rheostat—C*R + Pa <a 180 ,, 
Series spools — C?R Pe - ce 640 ,, 
Series rhevustat (diverter) C?R loss at 60 

deg. Cent. ... ae Are Soa pe 
Totalinput ...... ...215,520 ,, 


Commercial efficiency at full load and 60 deg. Vent. = 
92.9 per cent. 


Weights ( Pownds): 


Armature, core magnetic ... as w» ~—- 8,600 
Teeth ... ted se de ie = 400 
Spider ... die ee oe ie cow 
Copper od ne ov 1,150 
Commutator, segments... Sia Sa 450 
Armature, complete without shaft ... 12,000 
Six pule-pieces Le ae nr 750 
Six magnet cores... me ee .. 4,100 
Yoke ... we are cee eae <«c.. Lee 
Six shunt coils ne ss dee 890 
ae ne — <a + weg eg - 
otal s copper ... one eee ose . 
Other aaah er ae ae eve .. 3,800 
Machine complete with baseplate ... 33,000 


The results of tests of this machine are given in 
the curves of Figs. 145, 146, 147, 148, and 149, 
relating respectively to saturation, compounding, 
core loss, efficiency, and gap distribution. 

(To be continued.) 


SOME NOTES ON AMERICAN MANU- 
FACTURES. 
By J. Grant Bincu. 
(Concluded from page 774.) 

A SMALL advantage, but one which is appreciated 
by foreign customers, is the good packing of Ameri- 
can manufactures. The packing department is 
one just as much organised and supervised as any 
other in the works; goods are not thrown together 
in some hole or corner of works by superannuated 
workmen, or incompetent labourers, with such 
results as I have seen only too frequently when 
travelling in foreign parts. Firebars, gauge glasses, 
and the brass mountings of a boiler are not put 
together loose into a box, as I once saw on their 
arrival in Japan, the consequences being imaginable, 
and this was by no means an extreme instance of 
some English packing. 

In America one is constantly struck with the 
ingenuity and care with which goods of all kinds 
are packed and prepared for transit, and in hand- 
ling provisions this is carried to perfection. As 
much, however, cannot be said for the treatment 
of goods on American railways, which is extremely 
brutal. 

In connection with packing I noticed, when on 
the railway wharves at Tong-Ku, North China, 
great quantities of iron drums, each of 400 Ib. of 
cement, coming from Germany. On inquiry I 
found that this was greatly preferred by the Rail- 
way Administration, on account of the absence of 
loss, as compared with the English method of ship- 
ment in wooden barrels. I took the trouble to 
speak to the wharfingers, and also to the mates of 
the steamers which were engaged in bringing cargo, 
and, without exception, they spoke of the almost 
absolute absence of loss when the cement was thus 
packed. I saw many thousands of such drums 








Ohms uare inch bearing surface, 
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myself, and though many were dented-and-knocked 
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6-POLE 200-KILOWATT ELECTRIC RAILWAY GENERATOR. 


CONSTRUCTED BY THE GENERAL ELECTRIC COMPANY, NEW YORK. 


(For Description, see Page 803.) 
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DETAILS OF 6-POLE 200-KILOWATT ELECTRIC RAILWAY GENERATOR. 


CONSTRUCTED BY 





(For Description, see Page 803.) 
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about with rough handling, there was not one 
which was in any way broken into. A further 
advantage is that the cement is protected from the 
intrusion of water or atmospheric moisture. 








It may be worth mentioning that these drums 
are of the following dimensions : Outside diameter, 
1 ft. 54 in. ; height over all, 2 ft. 2} in. ; thickness, 
about ,; in. But I think that if made about 16 or 





THE GENERAL ELECTRIC COMPANY, NEW YORK. 
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20 gauge, the drums would probably be very useful 
and saleable to natives for many purposes after the 
cement had been removed. 

These German drums are double-folded and 
riveted, and the ends turned over to secure wooden 
ends made of §-in. boards with 4-in. stiffeners ; but 
I do not see why the ends should not be made of 
steel also. 

Elsewhere I had occasion to see machinery 
packed in iron cases; and though these are, of 
course, much more expensive than wooden ones, 
and the putting in of struts and stays is more 
troublesome, yet the far greater security of such 
cases, and their usefulness afterwards for many 
purposes for which they can be adapted, might 
make their adoption—in certain cases, at all events 
—useful. 

Returning to America. The railroads seem to 
assist manufacturers, especially in foreign compe- 
tition, by extremely low or special rates of freight. 
It was a mystery to me how large parcels of rails 
could be sent from Pennsylvania, practically on the 
east side of America, to San Francisco, or Seattle, 
on the west coast, for shipment to Japan, a land 
haul of over 2000 miles, at rates which would admit 
of the rails being sold in competition with English 
rails sent straight from our rail mills at seaports ; 
and this was the more remarkable because the 
quoted steamship rates from Seattle and Frisco 
were about the same as those from England to 
Japan, and the ships were not so suitable for such 
cargo. But I cannot say that my endeavours to 
find out the rates at which the railway companies 
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carried rails were successful, though it was evident 
that the larger capitalists and syndicates exercise a 
great and, perhaps, peculiar influence over many 
of the United States railroads. 

It is not a gratifying reflection to us in England 
that American roads built with English capital, 
which for the most part are in an insolvent con- 
dition, and are carried on under Receivers, should 
be the means of carrying, at unremunerative rates, 
goods which thereby are able to compete with 
English manufactures, while English shareholders 
receive no dividends. Truly a seething of the kid 
in its mother’s milk ! 

I may give, as some instances of the work being 
done in the States, that at the Union Works, San 
Francisco, besides a large amount of mining ma- 
chinery, for which, of course, there is a great 
demand in California, shipbuilding was very 
active ; on the slips, or in the docks, there were a 
15,000-ton battleship, a large United States cruiser, 
a cruiser for the Japanese Government, and some 
torpedo-boat destroyers, besides several large mer- 
chant steamers. At Cramp’s Yard, in Philadelphia, 
a battleship was also being constructed, a cruiser 
for the Japanese Government, and some smaller 
craft ; but, despite of some instances of ingenuity, 
the work does not come up to the level of that in 
first-class English yards. With a little more ex- 
perience of this comparatively new industry, the 
disparity will disappear. ‘ 

At the Baldwin Locomotive Works I found the 
greatest activity prevailing, from seven to 10 loco- 
motives being turned out per day, and the types 
were certainly sufficiently varied to allow of a con- 
siderable amount of choice. Despite of the fact 
that the place was so occupied, an order had been 
recently completed for the English War Office for 
six locomotives for the Soudan Military Railway ; 
it was found impossible to obtain them from English 
makers within any reasonable time, so the contract 
went to America. On the morning of January 9 
the order was received in Philadelphia, on the 
afternoon of the same day complete specifications 
for the raw material required were sent down to 
the rolling mills and forges by special messengers, 
and in six weeks from that date the locomotives 
were all ready waiting shipping instructions. 

No doubt very special consideration was given 
to this order on account of its being what is called 
a ‘‘ displayed advertisement ;” but still the achieve- 
ment was a remarkable one, especially seeing that 
the works were no less well occupied than those of 
English makers. 

An instance came under my notice shortly after- 
wards of an order for four or five locomotives for a 
Japanese railway which was secured by another 
American locomotive works, in which the price 
was 25 per cent. below that of the lowest English 
makers, and the time of delivery 14 weeks, as 
against 11 months. 

The organisation of the Baldwin Works is much 
hampered by the fact of their being placed in the 
centre of a large town, and it would seem as if 
land so valuable were better used for other pur- 
poses, and new works laid down outside in the 
country. The different departments of the works 
have to be housed in a series of large square build- 
ings, each several stories high, a method by no 
means convenient; as, for instance, where the 
locomotive tenders have to be lifted bodily up to 
the highest storey for the purpose of painting and 
drying. 

At these works an extremely thorough system of 
testing material and of recording the tests prevails, 
every important plate or bar of the raw material of 
a locomotive being tested and so marked, that when 
the locomotive is in a completed state, the repre- 
sentative of the testing department is able, by 
inspection, to verify the fact that every allocated 
piece actually exists in its correct place. 

The testing department is provided with a che- 
mical laboratory, the results obtained being most 
instructive. 

The colossal Homestead Works of Messrs. Car- 
negie at Pittsburg were at the time of my visit 
undergoing reconstruction on a huge scale; but 
they did not seem to me so favourably arranged as 
their equally fine Edgar Thompson Works, where 
steel rails and billets alone are made. In the latter 


two mills of the three-high type stand side by side, 
one dealing with rails from 15 lb. up to 50 1b., and 
the other with rails from over 50 Ib. to 100 lb. 
The capacity of these mills is from about 1700 to 
2200 tons per day, according, of course, to the size 
of the rails, 





It seemed rather remarkable that the rail mills 
for 50-lb. rails should be also used for rolling rails 
so light as 15 lb. The proportion of very light 
rails used in America is, however, not great, as 
light types of railway do not find favour. 

Soaking pits were much in evidence at both 
these works; but where reheating is necessary, 
this is done in natural gas furnaces. 

The feed supply from the furnaces to the rolling 
mills was incessant ; a billet being always in the 
roughing mill treading closely on the heels of its 
predecessor in the finishing mill, with rolls run- 
ning at a high speed. The rails are cut into 30-ft. 
lengths, as with us, except in some instances for 
the Southern States, where the equable temperature 
admits of the use of a 60-ft. rail. 

The handling of the rails and billets is, of course, 
entirely done by machinery, and the number of 
men about was very small. 

After passing through the rolls the rail is cut to 
the required lengths, not by a series of operations 
of the same saw, but by several saws operating 
together; and on leaving them, received from 
another machine a slight camber to counteract the 
unequal contraction of the rail base in cooling. 

The only place where progress seemed to be at 
all delayed was in the cold straightening department, 
where a good deal of manual handling and atten- 
tion becomes necessary, and the men and machines 
employed in this department appeared to have some 
difficulty in overtaking their work. 

Messrs. Carnegie do not seem to care much to 
undertake other than rather large contracts for 
rails ; at the same time this has not prevented them 
from devoting great attention to that bete noire of 
iron and steel works, viz., roll-changing, and the 
appliances and preparations by which this has been 
altered from a tedious and costly process to a much 
shorter one, are an apt instance of American quick- 
ness and ingenuity. 

The Edgar Thompson Works, in size, laying out, 
and powerful appliances are the perfection of engi- 
neering talent, and are idyllic of their kind ; for 
surely the rhythmic movement of the ordered 
masses, the titanic forces at work, the rumbling and 
roaring of the machinery and the furnaces, the 
fierce heat and glowing colours in their sombre 
setting, all appeal to the poet and painter’s fancy, 
and prove the existence of romance in this, our 
every-day 19th century occupations. 

A rather significant feature at the Edgar Thomp- 
son Works was a small mountain composed of some 
500,000 tons of coal and coke, kept always re- 
plenished as a protection against strikes at the coal 
mines. I was given to understand that colliers and 
ore workers were by no means so settled as the 
workmen of trades, and it was hinted that their con- 
ditions were not so happy, which may account for 
this. 

Near Philadelphia are two important bridge 
works, the Phoenix and the Pencoyd, both of which 
have their own rolling mills, which last also sell 
their products in the open market. This form of 
combination is one which in this country would not 
answer, but I was informed that the fact of the 
bridge works competing with other concerns for 
constructional work did not at all prevent the roll- 
ing mills selling raw material to their rivals and 
others. It possesses this advantage, that attention 
is given tothe prompt supply of raw material re- 
quired in the bridge yard, the absence of which in 
this country often gives rise to so much delay ; 
stocks, moreover, can be carried of suitable sizes 
to assist in the same direction, where two important 
departments are working in harmony with one 
another. 

At one of these works I met an Englishman in 
charge of a department, the son of an English iron 
manufacturer, and he called my attention to the 
many instances of the superiority of America in the 
production of iron and steel. 

At this place there was an electrical machine 
whose function it was to charge a long line of fur- 
naces with the raw material from the adjacent 
railway siding. This machine ran on rails laid the 
full length of the charging floor, across which a 
number of short tracks led to the furnace mouths, 
on which the trucks containing the charges were run 
up. The electro-motor and machine, actuated by 
one man who sat in it, seemed almost human in 
its intelligence, quickness, and rapid variety of 
motion ; the speed with which it passed down 
the line of rails, picking up the trucks containing 
the charges, and at the same time automatically 





opening the furnace door, delivering the charge 


home, withdrawing and closing the door, and pass- 
ing on, was startling. In the heavy rolling mills 
in the next building, the billets were transferred 
from the roughing rolls to the finishing by a side 
movement of the movable platform forming part 
of the mill floor. This, as well as the tilting floor, 
for returning the rolled girders through the upper 
rolls, was electrically operated by a man stationed 
in a sort of gantry erected on and moving with 
the movable platform above mentioned. As soon 
as the girder entered the rolls for the finishing 
process, the movable floor swung back into its place 
beside the roughing roll. This mill was rolling 
heavy 20-in. steel }-girders, and these, as well ag 
the channel sections of all sizes, were beautifully 
symmetrical and cleanly finished. 

At both these works the bridge-building shops 
proper are very large and long, with lines of rails 
passing right through, and electrical and other 
cranes running overhead, and capable of readily 
handling the largest pieces. Intermediate between 
the rolling mills and the bridge-shop of one of 
these works was the general storage and delivery 
yard of the rolling mills, so that there was a 
direct passage of raw material into the shops; 
and I noticed that a good deal of the material 
used in the shops came direct from the rolling 
mills, the sectional and bar steel with uncropped 
ends, thus avoiding the necessity of two cuts to 
bring the material down to its finished dimen- 
sions, though certainly, on the other hand, en- 
tailing the return to the forge of the crop ends. 
In this particular shop, which was 200 ft. broad 
by 400 ft. long, the plant was exceedingly com- 
plete and fine, among other things being a superb 
multiple drill on a large scale, which had just 
been built at Messrs. Sellar’s large machine-tool 
works at Philadelphia, where I also saw a similar 
tool under completion for other works. 

Compressed air for drilling, chipping, and caulk- 
ing is largely employed, though at the cost of the 
intolerable and ear-shattering noise consequent on 
the use of these instruments. At the further end 
of the bridge-shop the various parts were assembled 
for final riveting or bolting together, before being 
sent off to their destination. 

On emerging from the shop, and seeing that 
another large shop almost abutted on it, I inquired 
where the erecting yard was, and was informed 
that erecting was a process which they found un- 
necessary, as all the work was carried out in such a 
way as to render its assembly and riveting up in 
situ perfectly simple. This shop was largely en- 
gaged at the time with the manufacture of a very 
large and important bridge for the St. Lawrence. 
which caused me to ask whether they did not find 
it necessary at all events to erect a single span; 
but I was again informed that it was only on the 
rarest occasions and by special desire that such 
was done, and they considered it themselves un- 
necessary. Both at the Pencoyd and Phcenix 
Works, and particularly at the latter, a great 
number of eye-bars of all sizes up to the largest 
known are made, and there certainly was no mis- 
take as to the beauty and excellence of their manu- 
facture. 

At the Phoenix Works they have a powerful 
hydraulic testing machine in which the largest eye- 
bars could be tested to destruction, and I was in- 
formed that it was a remarkably rare occurrence 
for an eye-bar to part at the eye. Unfortunately, 
the hydraulic press for forging the eyes was not in 
operation when I was there, but I examined a 
large number of finished bars which had every ap- 
pearance of both solidity and symmetry. 

As far as I could make out, the cost of the raw 
material for bridge structures at that time was 4 
few shillings per ton less than that which would 
have to be paid in this country for similar material 
on trucks at rolling mills, and the bridge yards 
being in contact with the rolling mills, the cost of 
delivery to the bridge yards, as in this country, was 
done away with. This alone gives no inconsider- 
able advantage to our American competitors ; as an 
illustration of which I may mention that whilst 
I was in Japan a very important contract was taken 
for one of the large railways by one of the above 
firms at prices considerably less than the closest 
English prices ; and this not only for bridges of the 
modified Warren girder type so much used in the 
East, but also for a large number of simple plate 
girder spans, for which one would have thought 
this country was certainly able to compete favour- 
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finished an appearance as English ones, for they do 
not always consider it necessary to reduce the cover 
plates and doubling strips to exactly parallel dimen- 
sions. I should like to add a few words about 
American railroads, although I understand that this 
subject has been very impartially and exhaustively 
dealt with in recent contributions to the Times. 

In coming across from San Francisco to New 
York, I was struck with the great improvement 
which had taken place as compared with transit 10 
or 11 years before. The road beds were greatly 
improved, the accommodation was far superior, the 
speed was increased, and the punctuality of the 
trains was remarkable. Also the Americans, who 
some years ago thought little of the desirability of 
large commodious station buildings, even at im- 
portant centres, seemed now disposed to outstrip 
other countries in this direction ; we have certainly 
no stations in this country which will compare with 
the dépéts—as they are there called—at Boston, 
St. Louis, and Philadelphia, and, for all I know, in 
other towns. The fine exteriors of their vast new 
stations are combined with much elegance in in- 
ternal appointment, and with great roominess and 
convenience to the travelling public. The sim- 
plicity of the arrangements in these huge stations 
enables them to be instantly grasped, even by the 
most flurried female, a rare type, by the way, in the 
States, where the superior sex are endowed in an 
eminent degree with composure and self-possession ; 
but provision is made to assist distracted or ignorant 
males by an ‘‘intelligence and inquiry bureau ” 
which, located in the dividing wall, between the 
spacious ‘‘foyer” to the platforms, and the enormous 
and comfortable waiting rooms, projects its glass 
frontage into both, being, like Janus, a two-faced 
gentleman. Further provision is to be found for 
the fairer and stronger sex in specially reserved 
booking-offices, so that in America is never wit- 
nessed the painful spectacle of females hurried over 
the deliberate process of counting their small 
change, or debarred from harmless flirtations with 
booking clerks over the departures and arrivals of 
trains, with which the latter have nothing to do, by 
a string behind them of exasperated males in all the 
agonies of catching a train at the last moment. 

I crossed from San Francisco as far as St. Louis 
by what is called the ‘‘ Sunset Limited,” which, I 
was informed by many Americans, is the finest 
train on their Continent. This train de luxe runs 
only during winter months, for the purpose of 
attracting the wealthy residents of the east to Cali- 
fornian health resorts, and leaves San Francisco 
twice a week for St. Louis and Chicago, and vice 
versd, passing through Southern California, Arizona, 
New Mexico, Texas, &c. The speed indicator 
showed that a speed was frequently obtained of 
from 55 to 65 miles an hour on prairie tracks, and 
we were always ‘“‘on time” or very nearly so. 
The train was very luxuriously equipped, according 
to American ideas, the first coach being for baggage, 
to which access could be had during the journey ; 
the second comprised a smoking and reading-room, 
with a small library, writing desk, bar, &c., next 
to that came a drawing-room car for the use of 
ladies and their escorts, the rear portion of which 
was devoted to comfortable special private sleeping 
rooms ; then came heavy Pullmans of the ordinary 
type, with a well-appointed dining-car attached 
tothe rear. The train being of the vestibule type 
was practically closed from end to end, thereby 
reducing the discomfort from dust, which is so 
troublesome on the southern roads; ventilation 
being provided for by indraughts and exits in the 
roof of the car. 

I fail to see myself, however, that the Ameri- 
cans have evolved the best type of day and sleeping 
cars for Transcontinental traffic, and they display 
thereby a conservatism which is rather foreign to 
their character. A great deal of useless luxury 
also could well be dispensed with in favour of more 
privacy and comfort both for day and night pur- 
poses ; no one particularly cares on a journey of 
this kind to be surrounded with plate glass and 
silvered metal work, costly carpets, and hangings, 
and beautiful carved or embellished woodwork ; the 
saving which might be effected in this direction, 
might well be given to providing more space and 
real comfort or in reducing fares. Again, though 
they may say what they will about our ‘‘ ridiculous 


little trains,” which certainly have not the impos- | Po 


ing appearance of a great American train, yet we 
at all events manage to carry more passengers per 


scribed to the best of my ability what I myself 
actually saw over a comparatively limited area, and 
in a short space of time, and many divergencies, no 
doubt exist over a larger and more representative 
area. If in some things I have ventured on criti- 
cism, which I trust will not be considered un- 
generous, I have on the whole little but unqualified 
admiration for the greater part of that which passed 
under my observation. 








STEAM TRIALS OF H.M.S. ‘‘ARGONAUT.” 
THE first-class cruiser Argonaut, built and en- 
ined by the Fairfield Shipbuilding and Engineering 
ompany, Limited, Govan, has completed her series of 
contract trials with very satisfactory results, as the 
appended Table shows. She is of similar design to the 
four vessels of the Diadem class,* and is the first of a 
second quartette, including the Ariadne, delivered to 
the Admiralty this week by the Clydebank Company, 
the Amphitrite, ready at Vickers’ Works at Barrow- 
in-Furness, and the Spartiate, in progress at the Pem- 


Resutts or STEAM TRIALS oF H.M.S. ‘ ARGONAUT, 


doing 18,894 indicated horse-power and 21.17 knots, 
nearly half a knot in excess of the design. This 
speed, like all the rates at various powers, was deter- 
mined by four runs on the deep-sea course between 
Rame Head and Dodman Point, when the vessel was 
at her full load displacement. The full power realised, 
it may be said, is equal to 11.6 indicated horse-power 
r ton weight of all machinery, which, with the 
iberal boiler and bearing surface allowances, is a very 
satisfactory result, and on it Sir John Durston is to be 
congratulated. 

The coal consumption, it will be recognised, is also 
satisfactory. On the first trial, at one-fifth full 
power, the result was more or less affected by the fact 
that the trial was divided into seven separate parts, 
with the view of securing some data as to the value of 
jacketing some or all of the cylinders as against non- 
jacketing. This was done by measuring the quantity 
of water used per unit of power per hour in the main 
and auxiliary engines under each of several different 
conditions of jacketing. The water was measured in 
| tanks specially fitted in the ship for this purpose. The 
results have not quite proved conclusive, and it is not 





” 11,000 Tons AND 18,000 INpicaTED Horsr-Power, 


BuILT AND ENGINED BY THE FArr¥IELD ComMPANyY, LIMITED. 





Description of trial 


Nov. 23 & 26, 1898 


When tried .. f ie - 
or’d .. 24 ft. 3 in. 
Draught of water .. L Att 26, 35 
Displacement 7” “ tons! -- 
Actual load on safety valves .. i Ib. 300 
Pressure of airin stokehold _.. in. of water _ 
Average pressure in boilers NF = 226 
* es at engines 133 
H.P. 135 
Receiver pressures + I.P. 40 
L.P. 8 
Average vacuum .. me in 25.1 
ae . 35.7 34.5 
Mean pressure in cylinders Ee Or 4 | 7; 
LP. { Att 3. 79 7.3 
Mean number of revolutions per minute 74.6 
Indicated horse-power (total) .. ee 3756 
Speed, knots es be 13.15 
Force of wind 4to7 
State of sea ae i Ri as as Smooth 
m Diameter .. ey we a 17 ft. 
Propeller .. Mean pitch <a as { S = = yaa 
Consumption per indicated horse-power per 
hour ad * de oe as els 2.13 


broke Dockyard. The boilers have slightly more 
surface than those of the Diadem, and the engines, 
although of the same dimensions, are required to work 
at 120 revolutions, instead of 110 per minute, and to 
develop 18,000 indicated horse-power, against 16,500 
indicated horse-power, giving the ship a speed of 
20? knots, as compared with 204 knots. As a matter 
of fact, the Argonaut’s machinery on the full power 
worked at a mean of 128.4 revolutions, developed 
18,894 indicated horse-power, and gave the ship when 
down to her designed drama, a speed of 21.17 knots, 
instead of 20.75 knots. The Argonaut, it may be well 
to state, is 435 ft. long, 69 ft. beam, and 24 ft. 7 in. 
draught, at which the displacement was 11,000 tons. 
The engines are of the four-crank type, but working 
triple-compound, the diameters of cylinders being 
34 in. and 554 in., with two of 64 in., with a stroke of 
48 in., so that the full power required a piston speed 
of 1027 ft. per minute. The vessel has 30 Belleville 
boilers with economisers, the total heating surface 
being 47,300 square feet, and of grate area 1390 square 
feet, so that on the full power trial the power was 
equal to 13.6 units per square foot of grate, while the 
ratio of heating surface to power was 2.5 square feet 
to 1 of power. 

This total power of 18,894 indicated horse-power 
was made up as follows : 


Mean High ... te 2891 2869 
indicated | Intermediate ... 2413 2510 
horse- Forward, low ... 1988 1921 
power Aft, low 2319 1983 
Total 9611 9283 

Grand total ... 18,894 


This was realised, as indicated in the Table above, by 
only 0.21 in. of pressure indicated on the water gauge, 
and it will be remembered that in the old cylindrical 
boiler days anything under 0.5in. was considered 
natural draught. The rate of combustion on this trial 
was 21.9 lb. per square foot of grate. This, of course, 
has been ph in the Navy with the Belleville 
boiler—it may be remembered, for instance, that the 
Diadem in her special trialst realised 14.11 indicated 
horse-power per square foot of grate, 1.99 square foot 
of heating surface being sufficient for each horse- 
wer, the coal burned per square foot of grate being 
27.52 1b. And even then the pressure was only 0.3 in. 
The Argonaut has thus much in reserve, even when 














Weight of rolling stock than is done over there. 
Jn conclusion, I would merely say that I have de- 


* See ENGINEERING, vol. lxv., page 83. 
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.. 80 hours’ coal con- 
sumption at 3600 
H.-P. 





+ Ibid., vol. lxv., page 213. 





8 hours’ full power |'80 hours’ coal con- 
| eg at 3600 


30 hours’ coal con- 
sumption at 13,500} 








.H.-P. LH.-P. 
Nov. 29 & 30,1898 | Dec. 3, 1898 Dec. 7 & 8, 1898 
= Same | Same Same 
| 
| ae. a a 
| 300 300 300 
| ak 21 = 
| variable 293 variable 
| ” a ” 
| ~ 238 ” 
” 94 ” 
| ” 2 | ” 
26.6 26 
| 85.2 835 102.1 101.9 36.9 33.9 
| 24.8 26.3 31.9 33.5 11.8 13.1 
| 16.4 15.3 19.8 19.2 6.4 6.4 
18.6 16.3 23.1 19.9 6.8 5.9 
| 116 128.4 75.9 
13,815 18,894 8815 
19.86 21.17 = 
1to5 -- 8 
Smooth - Moderate to slight, 
| } Same Same | Same 
| 1.6 1.62 2.02 





improbable that with characteristic probity the engi- 
neer-in-chief will have further tests made. It is thus 
not desirable to enter into details now. A second 
trial at one-fifth full power was made, and as shown 
in the Table, the consumption then came out at 
2.02 lb. per indicated horse-power per hour, which in 
view of the large demands made on the boilers for 
auxilary machinery is creditable. At the higher powers 
the splendid result of 1.6 lb. was realised. Everythin 

went well on the trial, which was attended on behal 

of the Admiralty by Mr. H. J. Oram, and for the 
Fairfield Company by Mr. Alex. Gracie, the engineer- 
ing manager at Fairfield, who has thus added one more 
success to the firm’s long record. 








THE INSTITUTION OF JUNIOR ENGINEERS.—A meeting 
of this institution was held at the Westminster Palace 
Hotel on December 9, Mr. Kenneth Gray, vice-chair- 
man, es in the absence of the Chairman, Mr. 
Basil H. Joy, who had not returned from the United 
States. The paper read was on “British Cable Tramways 
and their Construction,” by Mr. E. Heath. For towns 
in hilly districts requiring tramway communication the 
author claimed that cable haulage has no rival. Bein 
independent of rail adhesion the steepest gradient coul 
be ascended or descended with absolute safety, provided 
that, for descending, an emergency brake were employed 
which would grip the slot rails. A brake of this descrip- 
tion was fitted to the cars on the Douglas tramwa 
(gradient 1 in 10) and on those of the Matlock line wit 
a gradient of 1 in 44. The system of constructing the 
track and cable tube were described in detail. A very 
good fish joint for track rails was shown which formed 
practically a continuous running surface for the car 
wheels. The rail head was planed off half its width, 
and the outside fishplates rolled to fill the recess. 
Main and terminal pits were dealt with ; also machinery 
for hauling the cable, and method of threading it. Ap- 
proximate figures were given for calculating the horse- 
power required to draw the cable; to arrive at anything 
approaching the actual figure mature experience of the 
various conditions under which the tramway was to be 
operated, had to be mene. The special features in 
the construction of Highgate cable tramway, Streatham, 
Douglas, Matlock, and others were reviewed, particulars 
being furnished. In the discussion which ensued 
Messrs. Julian, R. Marshall, T. Meacock, Gentry, C, 
Lean, W. J. Hunter, H. B. Vorley, H Durtnall’ R. 
Krall, A. P. MacAlister, E. A. Berry, J. Pearson, L. H. 
Rugg, and W. J. Tennant took part. The proceedings 
concluded with the announcement of the ensuing visit 
to Messrs. Yarrow’s Works, Poplar, on December 17, and 
of the meeting on January 27, when Professor J. A. 
Ewing, Hon. M. Inst. J.E., would deliver a lecture on 
‘* Measurements of Elasticity.” 














810 ENGINEERING. [Dec. 23, 1898 


STANDARD BOATS OF THE UNITED STATES NAVY; 40-FT. STEAM CUTTER. 
(For Description, see Page 812.) 
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STANDARD BOATS OF THE UNITED STATES NAVY; 30-FT. WHALEBOAT. 
(For Description, see Page 812.) 
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THE AMERICAN SOCIETY OF NAVAL 
ARCHITECTS AND MARINE ENGI- 
NEERS. 

(From our New York CoRRESPONDENT.) 

Tue recent, and sixth, annual meeting of this 
Society, which was held in New York, on November 
10 and 11, was of unusual interest, because many of 
those present had recently been favoured with a 
practical test of theories on the subjects considered, 
having served in various positions in the U.S. Navy 
during the short war with Spain. And their ex- 
perience, although brief, was full of incident and 
of valuable experiences. 

The President, Mr. Clement A. Griscom, of the 
American Line, was in the chair, and Mr. Francis 
T. Bowles, the Secretary, to whose efforts the 
success of this Society is largely due, was in 
his seat. To Mr. Griscom the remark of the 
Scotch caddie might be applied; it referred to a 
celebrated divine whose efforts on the golf links 
did not meet the critic’s commendation. ‘‘ Any 
mon can preach a sermon, but it takes a mon of 
brains to play golf.” So we might say: ‘* Any 
man can manage successfully the great American 
Steamship Line, but it takes a man of brains to 
preside over a meeting” ; and Mr.Griscom did it 
with so much satisfaction to all concerned, that 
they gave him a vote of thanks at the close. His 
short remarks at the opening are worthy of record. 
He said : 

‘The last year has been one of exceptional 
interest to the members of the Society. The laurels 
won on the decks of warships built in the ship- 
yards of the United States have electrified the 
world, and the marvellous victories gained, reflect 
eredit which can well be shared by our gallant sailors, 
with the designers and builders of those ships which 
they commanded with imperishable honour.” 

The speaker recalled some remarks he had made 
in an address to the Society in 1894, when he 
declared that a modern naval force could not be 
created on the spur of the moment. It required 
naval architects, steelmakers, and a host of other 
speciallists, and the growth of the merchant marine 
of a country must keep pace with its naval develop- 
ment. 

‘*None of us supposed when these observations 
were made that within four short years this country 
would be confronted with a foreign war, which has 
made these remarks almost prophetic, for the lesson 
has been vividly brought home to us that in order 
to sustain effective naval and military operations, 
not only war the entire commercial marine of our 
country suitable fer the purpose, enlisted in the 
National defence, but some fifteen or twenty vessels 
were purchased which floated the flag of a foreign 
nation, and these necessary purchases would have 
been quite impossible if the flag which floated over 
those ships had not been controlled by a friendly 
nation, and the controlling voice in the manage- 
ment of those ships, that of patriotic Americans. 

‘**Tt is not too hopeful to predict that one of the 
results of the war, resulting in the acquisition of 
distant insular territory, wil! exercise a marked 
effect upon our shipbuilding industry : indeed, it 
may be the turning point from which this nation 
may begin to regain its once proud position as a 
shipbuilding, shipowning, and seafaring people, 
and it is very happy testimony to your skill as naval 
architects and marine engineers, that several orders 
have already come from foreign nations for warships 
of the first class ; and it is well known that foreign 
shipbuilders and capitalists have begun seriously 
to examine with interest the advantages of this 
country for shipbuilding. 

‘*Ship steel has been exported this year to Great 
Britain on its merits as to quality and cost. The 
commercial products of our shipyards for the 
last year have not supplied all waste, and besides 
this demand there are prospects of again building 
noble vessels for foreign trade. Our people are 
more than ever awake to the value of an efficient 
Navy, and at this moment we have in ten different 
shipyards, fifty-two vessels of various types, build- 
ing for the United States. Of these, eight are 
battleships, four monitors, and the balance torpedo- 
boat destroyers and torpedo-boats, with one train- 
ing vessel for the Naval Academy. Within the 
next year several of the battleships will be com- 
pleted and added to the efective naval force.” 


Sranparp Navy Boats. 
The paper read after Mr. Griscom’s address, 
(though not the first on the programme) was on 








‘*Standard Navy Boats,” by Arthur B. Cassidy, 
who argued that boats for the Navy should be 
designed for their specific purpose, and gave some 
of the principal requirements : 

‘“‘They must be strong enough to stand rough 
usage in rough water. They must be stable under 
sail or oars; have great carrying capacity; and must 
be as light as is consistent with the necessary 
strength. The steam cutters must have the power 
and strength of construction to not only carry their 
own load of officers and men, ranging from 60 in 
the 40-ft. steam cutters, to 35 in the 28-ft., but must 
be able to tow all the other boats of the vessel, 
loaded to their capacity. 

‘* As the usual space on naval vessels for the stow- 
age of boats is limited, the number of boats that 
can be carried is also limited, so that in abandoning a 
ship, when each man has his alloted place in a boat, 
there is not much spare room, as the boats, besides 
their human freight, must carry the requisite 
amount of provisions and water. Then, again, in 
landing parties, the men and equipments make a 
heavy load to carry, possibly through surf, to the 
shore, and with the banging upon the beach, require 
good, solid construction to stand the strain. 

‘It is impossible to make the boats, in all their 
details, satisfactory to every one, but it is believed 
that the present types which have been adopted as 
the standard of the Navy, more nearly fulfil all 
requirements, and are more satisfactory to the 
majority of naval officers than any previous designs. 
These standard boats are not of an immediate 
growth, but are the result of experience of many 
years of actual service, and much time and thought 
by many men.” 

Principal Dimensions and Weiuht of Standard Boats 
of the United States. 
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5330 Be Se ele ta 
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| 94 | 5114/2 24 1050 | 1,781/ 18 | 3180/1 13 
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* In case of steam cutters this heading should read—depth from 
top of deck to lower edge of rabbet. 

The essential qualities of design for naval boats 
the author described as follows : 

‘* First, safety ; second, weight ; third, comfort; 
fourth, speed. In order to secure the first element, 
safety, the boat must be of such form as to give 
stability, both under oars and sails. It must have 
strength to stand the strains of heavy weather, the 
rough usage which they sometimes receive when 
being hoisted and lowered, and must be able to 
stand considerable banging against the vessel, the 
wharf, or a float, and the shock of landing on a 
beach when landing an expedition. The boats 
should have capacity to carry, in addition to their 
regular crew and stores, as large a number of men 
as possible, and they must have the form and a 
sufficient freeboard to be weatherly under sail in 
rough water, and to be able to carry as dry as 
possible, her crew ; the additional number of men 
allotted to the boat in abandoning ship ; and pro- 
visions and water for her complement. 

‘*Of the fittings of the boats, thegreatest difficulty 
has been with the detaching apparatus of lifeboats. 
Many kinds have been used, and failurés to work at 
the proper time, have been noted. The automatic 
releasing hook is now being largely used by the 





Navy. By this appliance the boat is under contro] 

from the deek, and is rapidly lowered and automati- 

cally released as soon as the boat touches the water,” 
The author concluded his paper with a Table of 

sail areas as follows : 

Sail Areas of Standard Boats of th United States Navy, 





iii _—- Centre of Centre 
; = il | Effort from of Effort 
Type of Boat. Area. | Water Centre of | above 
| Line. Length. Base. 
tt. | i—_ | 
40 | 372.4 |. 212.8 on &} 14.38 
: 86 | 318.58 | 182.0 -127 aft 13.5 
Steamcutttrs) | 33 | 301.9 | 172.5 .046 ,, 13.46 
| 30 | 283.75 | 145.0 7 4, 12.64 
28 | 218.82 | 125.0 .207 ,, 11.77 
f 33 | «505.5 | 168.5 on &% 15.04 
Launches | 86 6 458.25 | 152.75 = .298 aft 13.9 
28 =. 290.0 se 696 ,, 11.345 
30 315.0 126.0 328 59 12.0 
( “8 | 200.0 | 114.75 .696 ,, 11.345 
Cutters me 26 | 240.0 | 94.5 685 ,, 10.647 
| 24 200.0 | .. on 9.79 
Barges ¥ 30 293.75 | 117.5 41 aft 10.7 
( 30 237.75 | 1115 a 10.37 
29 =: 260.0 | 164.0 52 10.°9 
Whaleboats .. 28. 240.0 | 96.0 a 10.08 
| 2° 17365 |. 98: 5, 9.55 
Gig whale- 30 | 286.8 | 94.75  .449 ,, 9.37 
boats Re 28 212.5 | 85.00 | .288 ,, 9.43 
wre { 20 134.4 | 59.7 on & 9.625 
Dinghies .. 18 126.32 | 56.14 .354 aft 9.67 


The life of the Navy boats is comparatively short, 
probably averaging ten years. One hundred boats 
have been built during the past year, and there are 
now in use inthe United States Navy about 1000 
boats of all classes. 

This paper was accompanied by a number of 
diagrams of the different standard types of boats in 
use in the United States Navy, and from them, 
those shown by Figs. 1 to 17, on pages 810, 811, and 
813, have been selected for illustration. Fig. 1 is 
the sail plan of a 40-ft. steam cutter ; Figs. 2 and 3 
are vertical and horizontal sections; and Figs. 4, 5, 
and 6 show the lines of this boat. Figs. 7 to 13 are 
sail plan and sections of a 30-ft. whaleboat; and 
Figs. 14 to 17, page 813, are similar views and line 
plans of a 33-ft. launch. 


Brice Keewts and Roiiinc Experiments ; 
U.S.S. ‘‘ Oregon,” 
by Assistant Naval Constructor Lawrence Spear, 
U.S. Navy, detailed a series of experiments made 
on this now famous battleship, and from the paper 
a few extracts are given : 

‘* Without bilge keels the rolling was practically 
isochronous within the range of the experiments. 
With bilge keels the period for single swing, within 
the range of the experiments, apparently decreased 
slightly with amplitude of roll. The timing appa- 
ratus was, however, not delicate enough to get a 
measure of this decrease. As the metacentric 
height, weight, and radius of gyration for the two 
experiments were practically identical, the observed 
periods give a direct measure of the increase due 
to the bilge keels. This amounts to a trifle over 
3 per cent., the period without keels being 7.6, and 
with keels 7.83.” 

The observations were plotted in curves, and a 
comparison was made between the Oregon and 
the English ship Revenge. Putting the extinctive 
effect shown by curves into figures, the author 
stated : 

‘*Tt will be noted that the Oregon, starting at an 
inclination of 6 deg. to the vertical, required, with- 
out keels, 60 swings to reduce to an inclination of 
2 deg., while, with keels the corresponding extinc- 
tion only required 10 swings. The figures for a 
corresponding case with the Revenge are, 45 and 8. 

‘* Taking the extinction value of the Oregon, with- 
out bilge keels, as unity, the curves yield the 
following results at an inclination of 5 deg. from 
the vertical : 


Oregon, light, nokeels__... o a 1 ; 
Revenge, light, no keels... 1.32 
Oregon, light, with keels ... 7.36 


Revenge, light, with keels 8.18 
The conclusions of the author were as follows : 
‘Tt is pretty well established that the extinctive 
work done by bilge keels may be divided under 
three main heads : 

‘1. Increased wave-making resistance. ; 
‘62. Disturbance of natural stream-line motions 
about the ship. F 

‘*3. Direct resistance of plane surfaces of keels. 
‘«In practice at sea the increased period due to the 





keels is also of value, but manifestly it need not 
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STANDARD BOATS OF THE UNITED STATES NAVY; 33-FT. LAUNCH. 
(For Description see Page 812. 
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enter into any discussion of still-water rolling, or | 19, page 814), the high-pressure side having 6 in. dia- | discharge of each pump led into a Y-connection, 


actual work done by the keels.” _ meter steam cylinder, 34 in. diameter water cylinder, | and the discharge pipe was provided with a gate 
| 8 in. stroke ; and the low-pressure side having 9in. | valve sufficiently throttled to put on the pump 
Freep Pumps. |diameter steam cylinder, 34 in. diameter water cy- | cylinders, a pressure of about 200 1b. per square 


The next paper was entitled ‘‘ Economy Test of linder, and 8 in. stroke. As shown by the engraving | inch. Two tests were made. 
a Unique Form of Feed Pump.” This was by F.| the steam was first used in the 6-in. cylinder, and| First, by running the pump compound ; and, 
Meriam Wheeler, and as anything from this| then expanded into the 9-in. cylinder ; from the| second, by shutting off the low-pressure side en- 
authority on steam pumps is sure to be good, and | latter the exhaust was condensed and carried to the | tirely and running the high-pressure side as a 
as these tests were made in the presence, and under | weighing apparatus. Both water cylinders were | simple pump. The weight of water collected when 
the direction, of well-known experts, and for the | connected to the one suction pipe having a length | running compound, was at the rate of 52 lb. per 
benefit of the British Admiralty, it is believed an of 70 ft. with five bends. The height of suction | indicated horse-power per hour, while when run- 
abstract will prove of great interest. | from level of the water in the supply well to the | ning as a simple pump it was 93.41 Ib. per indicated 

The feed pump tested consisted of a pair of Blake | level of the discharge valves in the pump cylinders, | horse-power. The former test is designated in the 
‘Simplex ” vertical double-acting steam pumps ar- | was 19 ft., to which should be added 2 ft. to repre-| Tables as ‘‘ A,” and the latter as “5: ; 
ranged on the cross-compound plan (see Figs. 18 and | sent the friction in the suction connections, The| Figs. 18 and 19 are respectively, a front view 
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and a section through the high-pressure cylinder ; 
Figs. 20 to 22 show the position of the three-way 
cocks C and, D (see Fig. 18) for running under the 
following prescribed conditions: ‘‘1. To run the 
two pumps together on the compound principle, open 
vaive A and close valve B, and set the three-way 
cocks C and D as shown in Fig. 20; the high-pres- 
sure cylinder will then exhaust into the low, and 
the low will exhaust into the main exhaust pipe 
through the three-way cock E. 2. Torun the high- 
— pump alone, open valve A and close valve 

, and set the three-way cocks C and D as shown 
in Fig. 21; the high-pressure cylinder will ex- 
haust through the cocks C and D directly into the 
main exhaust pipe. 3. To run the low-pressure 
pump alone, close valve A and open valve B, and 
set the three-way cocks C and D as shown in 
Fig. 22 ; live steam will then pass through the cock 
C directly into the low-pressure cylinder, and the 


exhaust from the low will pass through the cock D | 


into the main exhaust pipe. Figs. 23 to 25 are in- 
dicator diagrams taken when running the pump 
compound and simple.” 
The results of the tests are given in the subjoined 
Tables : 
Test ‘‘ A.”—Compound. 


Duration of test YE ee ... 20.55 min. 
Speed per minute, each side... ...40 double strokes 
Average length of strokes 8 06 in. 
Initial steam pressure per square inch 112.5 lb. 
Mean ” ” ” 

high-pressure cylinder... Fis 58.06 ,, 
Mean steam pressure per square inch 

low-pressure cylinder a sa 30.28 ,, 
Power developed by high-pressure 

cylinder ns =. ise ... 2.64 H.-P, 
Power developed by low-pressure 

cylinder ap = wil 1; DAE nas 
Total power developed by both steam 

cylinders ie a si a ee 
Total weight of water collected 100 Ib, 











Weight of water collected per hour 292 Ib. 
as me per indi- 
cated horse-power per hour 52.64 ,, 
Test ‘‘ B.”—Simple. 
Duration of test .. 28.35 min. 
Speed per minute... ...54 double strokes 
Average length of stroke : as 8.05 in. 
Initial steam pressure per square inch 67.5 1b. 
Mean ae 62.23 ,, 
Power developed ae An 3.961 I. H.-P. 
Total weight of water collected 175 Ib. 
Weight of water collected per hour 370 ,, 
si ‘i » per indi- 
cated horse-power bs e's | Ee 


It will be noticed that these tests were of short 
duration, but they were amply long to demonstrate 
the economy of the pumps under the conditions 
given. The so-called system of ‘‘ flying test,” in 
the opinion of the author, is one of the best when 
the testing apparatus is electrically operated. 

A brief discussion on this paper terminated the 
first day’s proceedings. 





The next morning, November 11, the session 
was resumed and several papers were considered, 
| one of special interest being on 


Tue Steam Yacut as A Navan AvXxILiaRy, 


by W. P. Stephens. This was a pretty full 
account of the work of transforming yachts and 
ocean tugs into naval auxiliaries. The author 
thought the possibilities of conversion to war use, 
even from a theoretical standpoint, were far from 
promising for several reasons : 

‘“*Many of the vessels were ill- fitted in 
model for real service at sea; there was a lack 
of displacement for the added weights of arma- 
ment and ammunition, of berthing space for crew, 
of bunker space and suitable locations for maga- 
zines. The nominal speed, in many cases low in 
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INDICATOR DIAGRAM FROM LOW PRESSURE 
GTEAM CYLINDER, PUMP RUNNING COMPOUND. 
SCALE, 50 LBS.=1 INCH, 





Fug .2A4. 





INDICATOR DIAGRAM FROM 6 INCH STEAM 
CYLINDER, PUMP RUNNING SIMPLE. 
SCALE, 120 L8S.=1 INCH. 











Fig.25 





INDICATOR DIAGRAM FROM HIGH PRESSURE STEAM 
CYLINDER, PUMP RUNNING COMPOUND. 


#210 SCALE, 120 LBS.==1 INCH. 


itself, was not realised, even in smooth water, and 
in a sea there was a serious loss of the average 
working speed. There was no protection, no dis- 
tilling apparatus ; the capacity of the water tanks 
was generally inadequate, and the decks were not 
designed to withstand the shock of the guns. 
The draught, as a rule, was greater than was 
necessary or desirable. The nature and extent 
of these defects were fully realised at the outset, 
but under the circumstances there was no other 
course but to take the yachts as they were, and to 
make the best of them. All things considered, 
they have done their work quite as well as was to 
be expected ; they have served a certain necessary 
purpose, and they were capable of doing even more 
had it been required of them.” 

Their chief uses were the following : ; 

1. For sea service as tenders to the blockading 
fleet, and general service in the shoal harbours, and 
‘rivers of the West Indies, where the war vessels 
| were barred by their draught. 
| 2. For picket duty off shore, 

‘‘second line of defence.” : ; 
' 3. For harbour patrol duty in connection with 
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suggestions as to the most useful purposes to which 
private yachts could be put in time of war. 

‘‘The intended uses of this class call for three 
sizes : For sea work, as despatch-boats and tenders, 
and for picket duty, vessels of not over 800 tons 
displacement, about the size of the Gloucester and 
Scorpion, ‘the draught not exceeding 11 ft. in a 
single-screw boat; both screw boats of this size, 
draught reduced to 9 ft., would be very service- 
able, as proved in the present case, for harbour 
and river work. The next size to be of about 400 
tons displacement, about the size of the Hist, 
Eagle, and Hornet, twin-screw vessels of 7 ft. to 
8 ft. draught, intended for sea service as pickets. 
The third size, for harbour patrol service, to be of 
about 200 tons and 6 ft. draught, designed for 
smooth water, carrying a light armament and 
limited supply of coal. A speed of 15 knots would 
suffice for this service, but they should be capable 
of towing a vessel out of possible danger,” 


TorrEepo-Boat DESTROYERS, 


by Mr. G. W. Dickie, was a paper of great interest, 
and the extracts from it must therefore be more 
extended, since vessels of this class form one of 
the prominent factors in naval warfare : 

‘*A torpedo-boat destroyer must possess other 
qualities than those necessary for the destruction 
of torpedo-boats. In fact, the destroyer must bea 
sea-going vessel, able to remain at sea with the 
fleet to which she is attached, or to make indepen- 
dent voyages. The torpedo-boat is intended, if 
the writer understands the purpose for which such 
craft are designed, as a part of harbour or coast 
defence, to be kept under shelter until a chance 
occurs for her to dart out, under cover of night or 
fog, and attempt to sink a hostile vessel or vessels. 
Her work is, therefore, short and sharp, requiring 
a supreme effort, well directed and of short dura- 
tion. ; 

‘The work of the torpedo-boat destroyer is to 
prevent the torpedo-boat attack, and is, therefore, 
performed in open water. She must keep the sea 
with the attacking fleet, watching every place of 
refuge for a torpedo-boat. She must, therefore, 
possess speed equal to that of the torpedo-boat ; a 
battery powerful enough to destroy her; sea-going 
qualities to enable her to keep a watch in spite of 
weather. She should be able to cover long dis- 
tances at a high rate of speed and in stormy 
weather. The fleet to which she is attached should 
not be delafed and hampered by guarding her from 
harm ; she ought, instead, to be able in all kinds 
of weather to act as a scout in advance of the fleet, 
keeping the larger vessels informed as to the 
whereabouts of a possible enemy. Such would be 
an ideal torpedo-boat destroyer. 

‘*Tt cannot be said that the present type of 
torpedo-boat destroyer comes near meeting these 
requirements. The annexation of the Hawaiian 
Islands requires a much greater radius of action for 
such a vessel, and, we think, a different treatment. 
In fact, we maintain that if 30 knots or over is 
aimed at as the supreme speed, a_ sufficiently 
staunch sea-going vessel cannot be produced in the 
present state of the art, and that the present so- 
called 30-knot torpedo-boat destroyers have not, in 
fact, the speed with which they are credited as 
being available when required. 

‘*The supreme effcrts required, under expert 
management and with special trial trip crews, to 
reach the contract requirements are seldom or never 
repeated in the life of the boats. 

‘* Whatever speed a fighting ship has, ought to 
be produced when ordered from the bridge. An 
Atlantic liner would not be considered a success if 
in ordinary weather she could not cross the ocean 
at very near her trial speed, and if the machinery 
of a naval ship were as substantially built she 
could do the same if necessary as long as her coal 
held out. Merchant ships are now making the 
longest possible sea voyages with a steady and 
continuous production of steam greater than that 
produced per foot of grate in naval vessels in three, 
four, or six hours’ forced draught trials that are 
said to so destructive to boilers. 

‘* In the merchant service machinery is built for 
full power as a normal condition. In the Navy 


full power is only to be resorted to under great 
necessity, and maintained at a terrible risk ; hence 
the difference.” 

The author then described the type of boat he 
would propose, and the following are some parti- 
culars of such a boat ; 








Length on normal water line 250 ft. 
Extreme width .. ie = 25 ,, 
Depth moulded... safe | 
Draught of water on trial a 

— 3 oaded 9 ft. Sin. 
Displacement on trial... 640 tons 
Total load displacement _.... 800 ,, 
Indicated horse-power on trial 7000 ,, 
Speed on trial ... ba 25 knots 
Radius of action, 12 knots ais SOO as 
Best speed from San Francisco to 

Honolulu cab = aN ss 25 
Best speed from San Francisco to 

Puget Sound Naval Station, or 

San Diego, good weather ... ag 2 

The weights provided for are as follow : 

Ordnance oe say we bits 36 tons 
Machinery, including water in pipes 

and boilers, evaporating plant, 

tools, spare parts, water in water 

tanks, kc... ark a6 es 230 ,, 
Hull, complete, and fittings... a8 300 ,, 
Crew and effects, including portable 

furniture ee ae See oa es. 
Coal at normal trim 60 ,, 

Making the normal displacement 640 ,, 

Coefficient at 8 ft. draught ... He 4 


? $ 199 6ts' 30 
beets 
jae 
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tection would extend the whole length of the 
jengine and boiler compartments. The design 
had four Thornycroft boilers and four-cylinder 
triple - expansion engines of 7000 horse - power. 
This boat could maintain a speed of 25 knots for a 
few hours, and would also be serviceable as a des- 
| patch-boat or scout. 

| Considerable discussion followed this paper, both 
| oral and by letter, but it did not relate so much to 
_ the paper itself as to the topical question following : 
| ‘The Utility of Torpedo-Boats ; and has the Sub- 
| marine Boata Place?” As samples a few selections 
| are made here. 

| Mr. F. E. Pratt, of Camden, said that the 
| boat which Mr. Dickie planned for use in the 
Pacific would be a torpedo cruiser. He said that 
there were English destroyers which could main- 
| tain their speed of 30 knots for 100 miles. 

| Mr. Bowles read a letter from a United States 
;naval officer, whose name he would not make 
public, in which he said that the Navy had not 
| learned how to use torpedo-boats yet. The boats 
/were not handled right, and the United States 
could not expect to put them to good use until 


O 


+--+ a= 


Fic. 37. Mipsuip Section or New Barriesuip ‘‘Marne” anp Crass. (See page 817.) 


With bunkers full of coal there would be 160 tons | 


added, the full coal capacity being 200 tons. The 
vessel is designed to have a full forecastle, ex- 
tending to the forward fire-room, and a half-poop 
extending to the engine-room. Between the poop 
and forecastle a hammock berthing extends the full 
length. The 6-pounder guns, of which there are 
six, would be carried on rail mounts above the 
hammock berthing. This arrangement would give 
very good quarters both for officers and crew. 
Casings around the two smoke-pipes are carried up 
high enough to carry the inner ends of the boat 
skid beams. This enables four boats to be carried, 
— the casings furnish room for the galleys on 
eck. 

The armament would consist of two 4-in. rapid- 
firing guns, one on the forecastle deck, and one on 
the poop, with a conning tower of 1 in. nickel steel. 
The chart house is aft the tower, and a bridge 
above, and there is an after steering house on the 
poop. The searchlight is controlled from the 
forward bridge. Officers and crew would number 
75. Launching tubes are omitted in the design, 
but arrangements are made for two submerged 
torpedo-tubes in a protected compartment aft the 
engine-room, opening on top instead of at the 
inner end. The sloping sides of the destroyer 
would be 1-in. nickel steel and the same pro- 





men were trained upon them, as men are trained 
at the guns on ships. 

Lieutenant Niblack, on his way to Manila, sent a 
communication in which he called the Dupont, the 
Porter, and the Morris, the best torpedo-boats in 
the world, and a number of others about the worst. 

Lieutenant - Commander Kimball, in charge of 
the torpedo flotilla during the war, said in a letter 
that the submarine torpedo-boat was the only kind 
of ~— craft that could cope with a big 
ship. His letter was an argument for these boats, 
which could be used for countermining, observa- 
tion, and in firing aerial torpedoes at shore fortifi- 
cations. The use of aerial torpedoes at Santiago, 
he said, had not been very productive of results, 
but they had done ten times as much as ordinary 
shells at one-hundredth the cost. : 

One speaker, and a naval constructor at that, did 
not believe in torpedo-boats at all. He is, how- 
ever, stationed at Philadelphia. In a year or two 
he may change his mind. 

He said that they had some moral effect upon 
the officers and crews of hostile ships, but that 
they were not of much use for firing torpedoes. It 
was only a chance if the torpedo struck, and with 
an open sea he would fear no torpedo-boat. The 
waves set up by a fast-going ship would be its 
best protection against torpedoes. There was no 


























Dec. 23, 1898.] ENGINEERING. 817 
certainty of striking, and no certainty that even a|less than for vessels of the same class in other | Armament: , 
successful shot would do more than break a hole in | navies. Main battery .. (4) 13-in B.L.R., 


a ship’s side. 

Mr. Watts replied that the moral effect on the 
gunners of hostile ships was enough if torpedo- 
boats could do no more, but he cited the case of a 
torpedo-boat at Manila which got within striking 
distance before being discovered, and said that with 
half a dozen torpedo-boats attacking a ship from 
different points, the demoralising effect upon the 
officers and gunners would be so great that at least 

















Figs. 29 to 61, on our two-page plate, and on 
pages 816, 818, 819, and 820 show the general 
arrangements of the new American war vessels. 
Figs. 29 to 37 refer to the new battleships Nos. 10, 
11, and 12 (one of them will be called the Maine) ; 
and the dimensions and particulars of these are 
given in the following Table : 


PARTICULARS OF THE NEw UNITED STATES 































































































” BATTLESHIPS. 
one torpedo could be sent home. Hull: 
DESIGNS OF THE NEW VESSELS FOR THE Length on oe water-line - Bn ft. 
Unitrep Srates Navy 2 over all... Por < t. 9 in. 
bi nen OR Breadth, moulded 72 ft. 
by Chief-Constructor Philip Hichborn, was the - extreme 72 ft. 2h in. 
next paperconsidered. After stating that contracts Freeboard, forward 20 ft. 
ay ie 
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Fic. 42. Munsure Secrion or Monitor ‘‘ ARKANSAS” AND CLASS. 
had been made for three battleships ; four coast- Freeboard, aft i = ft. 3 in, 
defence monitors ; sixteen torpedo-boat destroyers; amidship... —... -. 20,, 32,, 
é P — with 1000 tons cval 


twelve torpedo-boats ; and a full ship-rigged sail- 
ing vessel, the author proceeded to call atten- 
tion to a few features in each, stating, however, 
that data in respect to the battleships was only 
approximate. The designs submitted called for an 
18-knot vessel 20 ft. larger than the Alabama and 
of 1000 tons more displacement. The machinery 
details are for one of the three designs only. 
thought a reduction of 25 per cent. in the thickness 
of the armour would be made by using the new 
Krupp armour-plates ; also that the latest type of 
12-in. gun with smokeless powder, and a muzzle 
velocity of 3000 ft. per second, was equal, if not 
Superior, to the present 13-in. guns. The new 
ships would have under-water torpedo tubes. The 
coal bunker capacity was fixed at 2000 tons. The 
Square feet of heating surface per horse-power was 
over 3.6, and all these improvements had not in- 
creased the draught, which was from 18 in. to 2 ft. 


He | 








Mean draught, . 
and all stores and ammunition ... 23 ft, 10} in. 

Corresponding displacement (trial) 12,500 tons 

Speed per hour in knots a 18 


I.H.-P., with assisted draught Se 16,000 
Area amidship section te ... 1637 sq. ft. 
», load-water plane ... 21,000 ,, 
Tons per inch immersion es 52 
Moment to alter trim lin. ... . 1050 foot-tons 
Wetted surface... iis 35,572 sq. ft. 
Rudder area _... Ae i pe es 
Maximum helm angle, starboard ... 35 deg. 
” 9 ” rt ... 35 ” 
Mean draught, with alt. rovisions, 
stores, ammunition, and 2000 tons i 
of coal on board _... ue .. 26 ft. 6 in. 
Corresponding displacement 13,500 tons 
Metacentric height (at 25 ft. 6 in. 
draught) 1 See! eee ie 4 20 ft. 
Range of stability at same ... 68 deg. 
Maximum rightingarm ..  ... 2 ft. 5in. 
es mx moment... ... 32,535 foot-tons 
Angle of maximum righting arm ... 36 deg. 


Secondary battery 


Height of axis of forward 13-in. guns 
above the 23 ft. 10} in. load water 
level... pe — axe F 

Height of axis of after 13-in. guns 
above the 23 ft. 10} in. load water 
level... sag sa net = 

Mean height axis 6-in. guns main 
deck above the 23 ft. 10} in. load 
water-line... aes ae exe 

Mean height axis 6-in. guns upper 
deck above the 23 ft. 10} in. load 
water-line... se se abs 


Armour ; 

Water - line belt, thickness amid- 
ships: To 1 ft. below 23 ft. 6 in. 
load-water level te bys ae 

Water - line belt, thickness amid- 
ships: Bottom as om Ee 

Height above 23 ft. 6in. load-line ... 

Total depth of belt... as a4 
Side armour above main belt, thick- 

ae... oe oe re oes 
Superstructure armour, thickness ... 
Turret armour (13-in. guns) thickness 
Barbette armour, thickness ... as 
Protective deck armour, thickness... 
Conning tower armour, thickness ... 


Machinery : 

Vertical, inverted cylinder, direct- 
acting, triple-expansion engines, in 
two watertight compartments. 

Collective indicated horse-power of 
propelling, air pump, and circulat- 
ing pump engines ... ss ne 

Number of revolutions at this power 

Diameter of high-pressure cylinder 

intermediate 
s low-pressure 
Length of stroke me ee 
Cooling surface, main condenser 

auxiliary condenser 


” ” 


” 


Boilers: 

Will consist of 24 Niclausse water- 
tube type, arranged in three groups 
of eight boilers each. Each group 
is subdivided by the centre line 
bulkhead. Each boiler will have 
15 elements of 24 tubes, the whole 
number of elements being 360 and 
the number of tubes 8640. 

Total heating surface ... : 

grate surface 


” 


General Schedule of Weights : 
Hull and fittings nih 
Armour and bolts 
Protective deck armour 
Armament and ammunition ... 
Machinery, with wate 
Equipment or: 
Outfit and stores 
Coal ses 


Total ... 


are as follow : 


Hull: / 
Length on load water-line 
ds over all red 
Beam moulded ... 
>» . extreme ... 
Freeboard, forward 
aft . 


” 


ma amidship ... 

Mean draught (with 200 
and all stores) wh + 

Corresponding displacement 
Speed in knots per hour 
Indicated horse-power 
Area of midship section 

so load water plane 
Tons per inch of immersion ... 
Metacentric height 
Range of stability 
Maximum righting arm as 

a righting moment... 
Angle of maximum righting arm ... 


tons coal 


Armament : 
Main battery 
Secondary battery ot 
Height of axis of 12-in. guns above 
load water-line __... - 
Height of axis of 4-in. 


guns. above 
load water-line as 





Thickness at the top ... 


Armour : 
Water-line belt the whole length of ship: 


(14) 6-in. R.F. 


.. (20) 6-pdr. R.F., 


(6) 1-pdr. R.F., 
4 Gatlings, 
1 field gun. 


26 ft. 14 in. 
18 ft. 74 in. 
15 ft. 


22 ft. 44 in. 


54 in. 
17 in. & 15 in. 
15 ” ” 7? 
2? in. to 4 in. 
10 in. 


9 
9600 sq. ft. 
800 


” 


58,104 sq. ft. 
1,35; 


The boilers are designed to carry a working pressure 
of 250 lb. per square inch above the atmosphere. 


4,896 tons 
93% 


1,058 7” 
1,396 ?? 
199 
478 
1,000 


12,560 





Figs. 38 to 42 (see two-page plate) are diagrams 
of the monitors, Arkansas class, of which particulars 


PARTICULARS OF Monitors ‘‘ ARKANSAS” AND CLASS, 


225 ft. 

228.1 ft. 
49 ft. 10 in. 
50,, 0 


36 deg. 


... (2) 12-in. B.L.R. 


(4) 4-in. R.F. 

(3) 6-pdr. R.F. 

(4) l-pdr. R.F. 
10 ft. 1 in. 


14 ft. 7 in. 


lin, 
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THE NEW AMERICAN NAVY; TORPEDO-BOAT DESTROYERS. 
(For Description, see Page 817.) 
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Thickness at the bottom .._ ... 5 in General Schedule of Weights: General Schedule of Weights. 
Tapered at ends to thickness at top 25 a — fittings, including armour ales Full — 
sd is ca i oS TS i SEER te 9 tons x D 
_ cielt ey ig OX ee Armour, armour bolts, and backing 520 ,, Supply (Trial). 
Depth o A ae amnae 10 in. Armament and ammunition... ... 246 ,, Tons. Tons. 
—" aa. - to Equipment, stores, and outfit... 44, Hull and fittin eee | 
sig conning-tower “ae 7 e Propelling machinery with water ... 246 43 Ordnance weights Pot 23.6 15.0 
‘a protective deck armour iS ee Coal mee se “° os ts 200, Equipment weights... et 7.4 5.0 
oe — Ship’s outfit ... Bers ry 23.6 11.0 
chinery : . Machinery, propelling, wit 
MeThe main propelling engines will ph semgagl tents = a. on a oe 
be of the rca ee a Figs. 43 to 52 (see page 818) are diagrams of tor- Coal Shiasnian i jedaess Coun laa 25.0 
— gern ewe poe) ane pedo-boat destroyers Nos. 1 to 16. Particulars of ’ —— 
watertight compartment. these boats are subjoined : | Total ue 4 





Fig.53. 






SPOR BARFEUM, 


iaieiaan 
super WHI Ty€)0 TORPEDO TUSE 4 
1 Vi / fg 
+——“_¥ 








oat 


















































TS OTH SOHNE TES TTT ST TTD ASNT DAS DS TWH SEAS STOVE THT 







Fig.54. 


SHORT WHITHEAD TORPEDO TUBE 
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Armament : 
Two 12-pounder R.F. guns. 
Five 6-pounder 8.A.R.F. guns. 
Two long Whitehead central-pivot torpedo tubes. 
Fig.57. Fig.58. Machinery : 
The main propelling engines will be 
SHORT eee. a enol dato f MIDSHIP SECTION , the vertical, —aesenees 
2 ee — BR irect -acting, _ triple - expansion 
i 7 a type, and will be placed in two 
watertight compartments 
Collective indicated horse-power of 
propelling machinery - sat 8000 
Number of revolutions for above in- 
dicated horse-power pil oe 327 
Diameter of high-pressure cylinder 204 in. 
re intermediate an ane 32 ,, 
a two low-pressure cy- 
linders, each ... +e aa “he a 
| Length of stroke es aoe cid Pee 
' | Cooling surface, condensers ... ... 6940 6q. ft. 
ake BL, ee |. ea = There will be four water-tube boilers constructed for a 
sais En eee or YT ewe ae Euee aes oi, working pressure of 300 1b. per square inch. Two of these 
ea eer - att boilers will be placed in a watertight compartment for- 
Tne New American Navy; Torpepo-Boats (DEPARTMENT DESIGN). ward of the engines, and the others will be placed in a 
watertight compartment aft of the engines. The boilers 
in the after compartment and the after boiler in the 
Collective indicated horse-power of DIENSIONS AND PanrticucaRs OF ToRPEDO- forward compartment will be alike, each containing about 
all machinery in engine-room __ ... 2400 Boat DEsTROYERS. 80} square feet of grate surface. The forward boiler will 
Corresponding number of revolutions Hull: not be as wide as the others, and will contain about 734 
of mainengines_... i oe 200 : : square feet of grate surface ; the length of grates not ex- 
Diameter, high-pressure cylinder ... 17_ in. Length on load water-line (normal : ceeding 7 ft. in any of the boilers. The total grate surface 
2 intermediate  ,, ee 26} ,, condition) ... el os re 245 ft. will be at least 315 square feet, and the total heating sur- 
low-pressure _,, i 40 ,, 3eam at load water-line (normal face at least 17,768 square feet. There will be four smoke 
Length of stroke Ee iy fe 24 ,, Davccht en Talia se ‘ = di pipes—one for each boiler. 
Cooling surface of main condensers 3224 sq. ft. raught (normal condition) ... o » ft. 6 in. 
err in DIMENSIONS AND PARTICULARS OF ToRPEDO-BoATs. 
” auxiliary condenser 450 ,, pero am ne we 2 (DEPARTMENT DESIGN.) 
There will be four water-tube boilers constructed for a Speed per hour in knots dey és 28 Hull: : 
Working pressure-of 250 lb. per square inch. The total Indicated horse-power i ws 8000 Length on load water-line (normal ‘ 
grate surface will be at least 200 square feet, and the total Mean draught, with all stores, pro- condition) ... —... wee -- ~ 175 ft. 
heating surface about 8000 square feet. The boilers will visions, ammunition, and 212.3 : Beam at load water-line . 17 ,; 
In one compartment, with a fore-and-aft fire-room tons of coal on board Es ... 8 ft. 4), in. Draught... ... Ate ies .. 4ft. 8in. 
amidships, There will be one smoke-pipe for all the Corresponding displacement (in Corresponding displacement in tons 165 
boilers, tons) ... hae Des ay a 630.9 Speed per hour in knots - ... eee 26 





D 










Ae Soa Ste ean 
























Se MN 


sr ccniaapegnsateaiberst= 


ENGINEERING. 





[Dec. 23, 1898, 








THE 


Fig.60 




















UNITED STATES 














NEW 














TRAINING SHIP 


“CHESAPEAKE.” 


















































MIDE 


+ 3 aT 6 eS ae, 
Indicated horse-power 3000 


Mean draught (with all stores, pro- 
visions, ammunition, and 70 tons 
of coal on board)... 

Corresponding displac ement in tons 230 


Arnument : 
Three 3-pounder S,A.R.F. guns. 
Three short Whitehead central-pivot torpedo tubes. 


General Schedule of Weights. 
Full Normal 








Supply. aypnly 

Tons. Tous. 
Hull and fittings Se ane 57.1 57.1 
Ordnance weights - ae 12.7 8.9 
Equipment _,, oe 3.2 3.2 
Ship's outfit 7.2 6.4 

Machinery, propelling, with 

water ... , is 79.8 79.8 
Coal ee one — = 70.0 10.0 
Total 230.0 165.4 


Machinery : 
The propelling engines will be of the 
vertical, inverted-cylinder, direct- 
acting, triple-expansion type, and 
will be placed in separate water- 
tight compartments. 
Collective indicated ~* adele of 


propelling machinery ' 3000 
Number of revolutions for above in- 
dicated horse-power 350 
Diameter of high-pressure cylinder 14 in. 
m intermediate > 3. 
Ss two low- oa Wee: cy- 
linders, each ... RV ae 25} ,, 
Length of stroke = 18 


Cooling surface of cond«nsers 2480 sq. ft. 


There will be three water-tube boilers constructed for a 
working pressure of 250 Ib. per square inch. Two of these 
boilers will be placed in a watertight compartment forward 
of the engines, and the other will be placed in a water- 
tight compartment abaft the engines. The total grate 
surface will be at least 137 square feet, and the total 
heating surface at least 7544 square feet. There will be 
three smeke pipes—one for each boiler. 


Figs. 53 to 59 (see previous page) illustrate the 
Department designs for the new torpedo-boats Nos. 
24 to 35. Particulars of them are given above. 

Figs. 60 and 61 are sail plan and midship section 
of the new training ship Chesapeake, the leading 
dimensions of which are annexed : 
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DIMENSIONS 


Hull: 


Length on load water-line 


AND PARTICULARS or TRAINING SHIP 
** CHESAPEAKE.’ 


» overall 
Beam, moulded 
* extreme 


Freeboard, 


29 


” 


forward 
aft 


ainidship i 


175 ft. 


223 ft. 6 in. 


a oe 
37 ft. 
14 ft. 3 in. 
BA «6 - - 

ii, 3 


Mean draught . 
Corresponding displacement 
Area of midship section 
», load water plane 
Tons per inch of immersion . 
Metacentric height 
Range of stability 
Maximum — arm 
momeat 
Angle of maximum righting arm 


16 ft. 6 in. 
1175 tons 
377 sq. ft. 


2902 for »t-tons 
58 deg. 
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Armament : 
Main battery 


: . Six 4-in. R.F. 
Secondary battery 


.. Four 6-pounder 
R.F., two 

1-pounder R.F. 

General Schedule of Weights: 


Hull and fittings ae 715.1 tons 
Boiler, pumps, piping, &c. ... 45.4 ,, 
Armament and ammunition... 67.8 ,, 
Equipment and outfit ae 222.9 ,, 
Coal ae ie eis 24.0 ,, 
Ballast... 100.0 ,, 
Total ... E7G2 45 


There was not much discussion of this paper. 
One speaker did not believe in standardisation of 
battleships and torpedo-boats beyond those built 
at one time. He thought this prevented progress. 
Another believed the Puritan to be ‘‘ the finest 
fighting ship in the United States Navy.” 


TESTING WATERTIGHT BULKHEADS. 


The next paper was called ‘‘ Methods of Testing 
Watertight Bulkheads,” by Mr, H. G. Smith, 
U.S.N., and with this was considered, ‘‘ Tests of 
the Strength of a Longitudinal Bulkhead Sepa- 
rating Two Engine-Rooms,” by Mr. J. J. Wood- 
ward, U.S.N. 

In regard to the first paper, Mr. Smith described 
the conditions. He said that the leaks that 
developed were of two kinds : 

‘¢1, Initial leaks. Those that are found with 
any head of water, and which are due to imperfect 
workmanship. These always occur to some extent, 
and can only be found by testing. They can 
generally be stopped, and when once under control 
give no further trouble. The extent of these leaks 
depends principally upon the care with which the 
parts are fitted together, riveted, and caulked, 
and consequently upon the skill of the workmen 
employed upon the job. 

**9, Induced leaks. Those that occur only with 
a considerable head of water, caused by a deflec- 
tion of the material, with consequent breaking of 
the caulking and opening of the watertight joints. 
These depend upon the stiffness of the material, 
and while they may not occur with one head of 
water, they may quickly appear as the pressure is 
increased: They are then to be guarded against, 
by so designing the parts of the ship as to make 
them able to withstand specified pressures of 
water. There are thus two distinct tests made, the 
first a test of the workmanship, the second a test 
of the efficiency of the design.” 

After detailing the method of testing, Mr. White 
gave the following as his conclusions : 

‘*Summarising the conclusions already reached, 
there are certain very important features which, if 
more generally adopted, will undoubtedly give a 
much more efficient watertight subdivision. These 
are : 

‘‘1. Fitting of efficient rigid bracketing to all 
stiffeners on bulkheads below the water-line. 

“2, Fitting of double bounding and staple 
angles to such parts of all bulkheads as may be 
below the water-line. 

‘*3. Fitting of a vertical stiffening bar or double 
staples on all watertight floor plates of a certain 
size (depending upon the class of vessel), except 
where the plate is in direct line and adjacent to a 
bulkhead above. 

‘4, Fitting of the protective deck in two thick- 
nesses instead of three. 

‘*5. Fitting of all plating behind armour in one 
thickness Instead of two. 

“6. The use of double-riveted lapped butts and 
seams instead of strapped butts and seams in the 
case of the inner bottom, platform and splinter 
decks, and all bulkheads. 

“7. Asan alternative to No. 6, the fitting of a 
stiffening bar along the seams in the case of all 
light flush plating fitted with straps. 

_ “The first three of these items are imperative, 
Nos. 4 and 5 very important, and the others desir- 
able. In connection with these must be mentioned 
a general increase in the stiffness of certain impor- 
tant bulkheads, as already discussed. This I con- 
sider the most important feature of all.” 

The second paper, by Mr. J. J. Woodward, was 
then read. The bulkheads referred to were all of 
large size and were tested by filling the spaces with 
water and applying a pressure of about 13 lb. to 
the square inch. 

‘‘ The bulkheads in question were all of approxi- 
mately the same depth, namely, 23 ft. 5{ in., and 


of the ship, and at their top by a heavy protective 
deck, which was formed by two thicknesses of 
$-in. steel plating and an upper thickness of 1} in., 
all three riveted together in an efficient manner. 
The ends of the bulkheads were also well sup- 
ported by complete transverse bulkheads extending 
across the ship.” 

The first test the author described as follows : 

‘* Before the test, the actual shape of the bulk- 
head was carefully determined by measuring on 
each stiffener the distance from a vertical reference 
plan parallel to the centre line of the ship, these 
measurements being taken at three points, respec- 
tively, 5 ft. 10in., 11 ft. 8in., and 17 ft. 6 in. 
above the top of the inner bottom plating, the 
measurements being taken on the side opposite the 
cofferdam, so that corresponding measurements 
could be made after the space between the coffer- 
dam and the bulkhead was filled to different water 
levels. 

**On beginning to fill the cofferdam space with 
water, no appreciable deflection could be noticed 
until the head of water had reached a height of 8 ft. 
above the inner bottom plating. At that height, 
however, a slight deflection was measured, and the 
filling of the cofferdam space was then proceeded 
with, the water levels being maintained constant 
for heads of water corresponding to the heights of 

2 ft. 9 in., 16 ft., 18 ft., 20 ft., and 22 ft. above 
the inner bottom, measured as described, for such 
lengths of time as permitted the three measure- 
ments on each stiffener to be taken for the deflec- 
tion corresponding to such heads of water. These 
intermediate water levels correspond, approxi- 
mately, if we add the depth of the inner bottom 
space to the 15 ft., 19 ft. 3in., 23 ft. 3in., and 
25 ft. 3 in. water-lines of the ship. 

‘¢ A careful examination of the behaviour of the 
bulkhead while under test showed that up toa head 
of 18 ft. the deflection increased very regularly, 
and, as well as could be judged, the material form- 
ing the centre-line bulkhead had not, up to the 
head of 18 ft., been strained beyond its elastic limit. 
Between the heads of water of 18 ft. and 20 ft. the 
deflections increased much more rapidly, and, as 
well as could be judged, the elastic limit of the 
material was passed somewhere between these two 
points. Between heads of water of 20 ft. and 22 ft. 
the deflections of the - stiffeners increased very 
rapidly indeed, though up to the latter head no 
leak showed at any of the butts or seams, although 
a few drops of water went through four or five 
rivets. Just as the water reached the head of 22 ft., 
the lower brackets of the Z-bar stiffeners connect- 
ing them to the inner bottom plating buckled 
badly, as did also the brackets at the upper end 
of the stiffeners, where connected to the beams of 
the protective deck. The buckling of both upper 
and lower bracket plates decreased rapidly for the 
stiffeners near the ends of the bulkhead. At this 
head also the local deflection of the plating between 
the stiffeners was observed, and found to be very 
small, the maximum deflection in 4 ft. being } in.; 
it, of course, being understood that the deflection 
referred to is that caused by the bellying of the 
plate between the Z-bar stiffeners, and is therefore 
more properly defined as the difference in the total 
deflection of the plating at such points situated 
midway between stiffeners and the corresponding 
deflection of the stiffeners themselves. 

‘‘On attempting to increase the head of water 
above 22 ft., it was found that on reaching a head 
of 22 ft. 4 in., the maximum deflection of the 
stiffeners increased very rapidly ; the increase due 
to the 4 in. additional head of water, and also the 
time element of the test, had resulted in an in- 
crease of maximum deflection from 2}? in. to 3$ in. 
Under these circumstances, and in view of the 
buckling of the lower brackets of the stiffeners, the 
test of the bulkhead was discontinued at this point, 
it being manifest that it could not stand a pressure 
due to the full head of water required by the speci- 
fications.” 

The deflections were then measured, and the 
results of the test was given in the diagrams that 
accompanied the paper. In regard to the second 
test the author said : 

‘“‘The bulkhead was stiffened by reinforcing the 
bracket plates at the upper and lower ends of the 
stiffeners with a 4-in. by 3-in. by 9-lb. reverse bar 
on the opposite side of the outer flange of the Z-bar 
stiffener. The object of this test was to clearly 
demonstrate that the cause of the first failure of 





rd were very strongly supported on all sides, 
Deng limited at their bottom by the inner bottom 


the bulkhead had been due to the want of strength 
of the stiffeners themselves, and not that of the 


brackets connecting the Z-bars to the inner bottém 
plating and the protective deck. The failure of 
the lower brackets had undoubtedly been the deter- 
mining cause of the rapidly increasing deflection of 
the bulkhead at the time the testing was suspended 
during the first test, and it was desired to establish, 
beyond peradventure, that additional strength was 
required for the stiffeners themselves, and that 
satisfactory strength of bulkhead could not be 
obtained by simply increasing the strength of 
the gussets themselves. The ship’s main drain 
and other piping prevented the size of the brackets 
being increased at all on the starboard side of the 
vessel, and, for this test, they were kept of the 
same size as in the previous test, but stiffened as 
described. The general method of conducting the 
test was similar to that previously followed, except 
that deflections of the stiffeners were measured at 
five points in the height of every stiffener. Up to 
a head of 8 ft. above the inner bottom, the deflec- 
tions were inappreciable. After that head, deflec- 
tions were recorded with heads of 12 ft. 9 in., 
16 ft., 18 ft., 20 ft., 22 ft., 22 €t. 6 in., 23 ft., 
23 ft. 5g in., 24 ft., 24 ft. Gin., and 25 ft. 28 in., 
the latter height corresponding to a head of 5 ft. 
above the normal load water-line. 

‘* At the latter head of water three records of 
the deflections of the bulkhead were taken ; the 
first of these records was taken as soon as this 
head of water was reached at 11.15 a.m.; the 
second one at 5 p.M.; and the third at 10 p.m. 
Forty-five hours after the bulkhead was relieved 
from water pressure, a record of its permanent set 
was taken. 

‘* An examination of the records of this test, as 
shown by the curves of deflection, shows the same 
general conditions as in the first test, in so far as 
concerns the influence of the transverse bulkheads 
upon the deflection of the stiffeners at the ends of 
the bulkhead under test, but that the additional 
stiffening given the brackets had been sufficient 
to prevent their buckling during the test ; more- 
over, when the brackets in the port engine-room 
were examined it was found that there was no 
measurable deformation of either bracket plates or 
angles as had previously been the case. In view, 
however, of the fact that under the pressure re- 
quired by the specifications, namely, of a head of 
water of 5 ft. above the normal load water-line, 
the deflection of the bulkhead constantly increased 
with the length of time it was under test, it was 
evident that the stiffeners were strained beyond 
their elastic limit, and it was therefore decided to 
materially increase their strength. This was done 
by carrying a reverse bar for the full length of the 
stiffener, and of the brackets at both head and 
heels ; and, in addition, by adding for the lower 
bracket a second clip for securing the bracket plate 
to the inner bottom plating, also a short reverse 
clip on the edge of the bracket plates, so that the 
strength of the new end connections would be pro- 
portioned to the strength of the reinforced stiffener. 

‘*The third test was conducted in the same 
manner as the previous series, the deflections of 
the stiffeners being measured at five points on each 
stiffener, all heads of water being measured in feet 
and inches above the top of the inner bottom plat- 
ing, at frame No. 61, the measurements being taken 
square to the keel at that point. Up toa head of 
12 ft. 9 in. no deflections were observed. Above 
that head, ‘deflections were recorded for 16 ft., 
18 ft., 20 ft., 22 ft., 24 ft., and 25 ft. gin. At 
the maximum head of 25 ft. 28 in., or 5 ft. above 
the normal load water-line, three sets of measure- 
ments of deflections of the stiffeners were taken ; 
the first of these records was taken as soon as the 
maximum head of water was reached at_1 p.m. ; 
the second at 5.30 p.m., and the third at 10 p.m., 
the maximum head of water being maintained con- 
tinuously until the last measurement was taken. 
Each of these records gave the same deflection for 
the stiffeners; in other words, the deflection of 
the bulkhead did not increase at all in nine hours, 
while under the test head of water called for by the 
specifications. Twelve hours after the bulkhead 
was relieved from water pressure, a record of its 
permanent set was taken. It should be noted that 
the maximum permanent set of the plating rela- 
tie to the stiffeners, measured after the test, was 

in. 

‘* The results of this final test may, therefore, be 
summarised as follow : 

‘* (a) There was no appreciable increase of de- 
flection under the maximum head of 25 ft. 28 in. 





with a lapse of time of nine hours, 
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‘*(b) The maximum deflection observed on any 
stiffener was 1} in., and the maximum permanent 
set, measured twelve hours after the bulkhead was 
relieved of water pressure, was ;', in. 

‘*(c) The maximum deflection of the bulkhead 
plating between stiffeners observed during the test 
was £in., and after the test there was a correspond- 
ing permanent set of about 4 in. 

‘*(d) The stiffener brackets in the starboard en- 
gine-room showed no signs of buckling during the 
test. After the water had been pumped out of the 
cofferdam space, the brackets in the port engine- 
room were examined, and were found to be in per- 
fect condition, no permanent deformation of any 
kind having occurred for either the bracket plates 
or the angles. 

‘It was therefore decided that the strength of 
the bulkhead, as finally stiffened, was thoroughly 
satisfactory, and the remaining nine similar bulk- 
heads on the Kearsarge, Kentucky, and Illinois 
were reinforced in a similar manner.” 

In conclusion, the author expressed the following 
as his belief : 

‘*First, that for bulkheads in which general 
strength to prevent collapse and not absolute water- 
tightness is required, a wider spacing than the usual 
30-in. spaces is permissible, and that this increase 
may extend to as much as 4 ft., it being, of course, 
understood that the strength of the stiffener bars 
is suitably increased ; secondly, that in bulkheads 
in which the length is great relative to the depth, 
if subjected to considerable heads of water pres- 
sure, better results will be obtained if one or more 
deep belt stiffeners are worked in connection with 
intermediate stiffeners of moderate weight, rather 
than that all the stiffeners should be uniform depth 
and strength ; it being, of course, understood that 
the spacing of all stiffeners here referred to may be 
as much as 4 ft. between any twoof them. I think 
every effort should be made to arrange the stowage 
in adjacent spaces, so as to permit the use of such 
belt stiffeners, and that such a general arrangement 
of stiffeners can be made lighter for a given strength 
than with a uniform spacing and weight of stiffeners 
such as exists in the centre-line bulkhead whose 
tests have been described.” 

There was some discussion, but it considered 
details more than the general question, and the 
next paper was then read by title, as the time was 
short. The title was, ‘‘An Electrically Operated 
150-Ton Revolving Derrick,” by Mr. Walter A. 
Post. This was a description of the derrick, now 
at the Newport News Shipbuilding and Dry Dock 
Company, together with the circumstances of its 
construction, and it included plans and drawings in 
detail. It is of great interest to all who require a 
similar piece of machinery, but cannot be con- 
densed ; hence all such are referred to the original 
paper. 


STABILITY OF A DAMAGED Bart LesHIP. 


The final paper of the session was called ‘‘ Sta- 
bility of a Battleship under Damaged Conditions,” 
by Professor C. H. Peabody. As the paper, like 
most of Professor Peabody’s work, is concise and 
clear, a few extracts will suffice. It detailed ex- 
periments with models showing a ship 368 ft. long 
and 72 ft. beam, with a normal draught of 233 ft., 
anda height of main deck above the water-line of 
11 ft. : 

“The ship under consideration has a thick 
armour belt extending from the aft turret to the 
stern, the thickness being reduced toward the bow. 
A transverse armoured bulkhead connects the after 
ends of the belt to the turret foundation, and 
another armoured bulkhead extends across the 
ship just forward of the boiler-rooms. Between the 
bulkheads there is a flat armoured deck on top of the 
armour belt, and outside ofthe bulkheads at both bow 
and stern are armoured protective decks with sloping 
sides. The armour belt, vhe armoured bulkheads, 
and the armoured decks serve to protect the 
buoyancy and stability of the ship, as well as to 
guard the propelling machinery and magazines. 
Above the thick armour belt thinner side armour 
is carried up to the main deck for a space extending 
from turret to turret, and is joined to the turrets 
at the ends by transverse bulkheads. This armour 
affords additional protection to the buoyancy and 
stability, as do also cofferdams filled with cellulose. 
Our investigations were intended to show the effect 
of such injuries as would admit water to the com- 
partments on the protective deck outside of the 
armoured transverse bulkheads, and also the effect 
of flooding certain of the compartments below the 
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armoured and protective decks. For this purpose, | tective decks. Discs to represent the turret foun- 
an accurate ee model was made on os: “ane of | dations were cut out and fixed to the oar of os 
one-fourth of an inch to the foot. The model was|lower body. The superstructure above t Figen 
made in two parts, one representing the lower body |deck was omitted from the model, as  alier chat 
of the ship, up to the armoured and protective | sidered safer to neglect the additional nee ” The 
decks, and the other representing the upper body | could be attributed to that part of the ship. 








between the main deck and the armoured and pro- | lower body of the model was divided longitudinally 
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HOLLOW STEEL SHAFTS. 


MANUFACTURED BY 


THE BETHLEHEM IRON 


COMPANY, BETHLEHEM, PA. 


(For Description, see Page 824.) 
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over the keel, to facilitate the removal of parts | the initial stability, and also the stability at various 
representing compartments at one side only. The | angles of heel. 


model, with the inclining apparatus in place, was 
ballasted so that it floated at the proper water- 
line, and so that it had the proper metacentric 
height. Then blocks representing the parts which 






Fig.14 








** Figs. 62 to 73 represent the compartments 
which are supposed to be injured, and indicate the 
changes of immersion and the changes of trim ; 
Figs. 74 to 85 give the curves of righting arms for 
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were supposed to be laid open to the sea were cut 
out and lead weights were fastened to compensate 
for the wood removed. The initial inclination for 
a given condition was then determined, and also 
the change of time as well as the new water-line. 
Then inclining experiments were made to determine 


the several conditions, while Fig. 86 gives the 
curve of righting arms for the ship when intact as 
determined by calculation from the lines of the 
ship ; the points near the curve were obtained from 
tests on the model. The correspondence of the 
points with the curve up to the maximum stability 





is very satisfactory ; beyond the maximum stability 
the tests consisted in determining a condition of 
unstable equilibrium, and were not susceptible of 
so good a degree of certainty. The tests can be 
divided into four groups: 1. Those with compart- 
ments above the protective decks broken open ; 
(2) those with bow compartments below the deck 
broken open ; (3) combinations of 1 and 2 ; and (4) 
those with midship compartments broken open. 

‘* Figs. 62 and 74 represent the effect of breaking 
open all the aft compartments above the protective 
deck ; the changes of immersion and of trim and 
the loss of stability cannot be considered to be im- 
portant. 

‘* Figs. 63 and 75 represent the effect of breaking 
open all the forward compartments above the pro- 
tective deck, and beyond the transverse bulkhead 
at the boiler-rooms. This condition, which is much 
less likely than the first condition, is more serious. 
The effects of opening to the sea all the compart- 
ments above the protective decks, both forward and 
aft, are shown by Figs. 64 and 76. The changes 
of immersion and of trim are not important, but the 
loss of stability, though not dangerous, is important; 
but so thorough a destruction of the upper works of 
the ship may be considered to be very unlikely, if 
not impossible. 

‘* Figs. 65, 66, 67, and 77,. 78, and 79 represent 
the effects of breaking open bow compartments 
below the protective deck. Fig. 65 represents the 
injury as extending only to the first or collision 
bulkhead, and Figs. 66 and 67 represent it as ex- 
tending to the second and the third bulkheads. 
The effect on stability is insignificant ; in fact, the 
injury to the first compartment only gives a slight 
increase in stability. The combined effects of the 
changes of immersion and trim are serious, espe- 
cially for the sixth condition, which shows the 
whole thick armour-belt immersed. 

‘*Figs. 68, 69, and 70, and 80, 81, and 82, show the 
effects of breaking open at the same time all the 
forward compartments above the protective deck, 
and also of the first bow compartment, the first 
two and the first three compartments. The results 
of such injuries are shown ina most notable manner 
by the change of immersion and of trim. The 
ninth condition, with all three compartments below 
the protective deck and all the compartments above 
that deck, would probably make the ship un- 
manageable. The loss of stability is serious, but 
not necessarily dangerous. These tests show the 
wisdom of carrying the armour-belt to the stern, 
and there providing against so serious damage. It 
is proper to remark that a corresponding injury at 
the stern would have a much less disastrous effect. 

‘* Figs. 71 and 83 show the effect of flooding the 
aft port boiler-room. The ship trimmed down by 
the stern, and took a list of 15 deg. 20 min. The 
loss of stability was serious, if not dangerous. This 
dangerous loss of stability could be remedied by 
the simple expedient of flooding the yg 
starboard boiler-room, as is proven by Figs. 72 
and 84, representing the effect of flooding both 
boiler-rooms. In that condition the ship remains 
erect with a sufficient amount of stability, and 
settles bodily till the immersion is to the top of 
the armour-belt. 

‘* Figs. 73 and 85 show the effect of flooding the 
two after boiler-rooms and both engine-rooms. 
This caused the stern to sink till the main deck 
was immersed aft, and left only a trivial initial 
stability, which disappeared at an inclination of a 
little more than 15 deg. The only wonder is that 
so serious an injury should leave the ship afloat. 

‘* When one boiler-room and one engine-room 
on the same side were flooded, the ship capsized, 
and she sank when all the boiler and engine-rooms 
were flooded. In the last case the whole mid-body 
of the ship was removed. 

‘In closing, it is proper to say that extreme 
conditions were shown to develop dangerous effects. 
The fact that so extensive injuries are unlikely, 
show that the designer provided against all pro- 
bable conditions, except the effects of large sub- 
marine mines.” 


TopicaL QUESTIONS. 


Following this paper came the discussion of two 
topical questions : 

1. Under the circumstances of the blockade at 
Santiago, which was the more economical method 
of maintaining the boilers in readiness for imme- 
diate action—banking the fires, or keeping them 
spread but very thin / 

2. Can you give any data as to the cost in coal 
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of maintaining the engines and boilers in readiness 
for immediate service / 

A letter was read from the chief engineer of the 
Oregon in this connection. The fires were spread 
thin, and the result was she used from 24 to 27 
tons daily, much less than any similar ship. It 
may be said that your correspondent has had 
several opportunities of late to talk with officers of 
the fleet, and that the Oregon, within 15 minutes 
of the first signal of the advance of Admiral Cer- 
vera’s fleet, was going ahead at full speed. Passed 
Assistant Engineer Walter McFarlane, Chief 
Assistant of Commodore Melville, presented the 
following account of the coal consumption : 


Pounds per 
Tons per Square Foot 
Day. Grate per 
Hour. 
Indiana 34.7 7.2L 
Iowa ... * 35.16 5.2 
Massachusetts 29.4 6.5 
Oregon... = ’ 24.91 4.35 


As the Massachusetts, Iowa, and Oregon had 
spread fires, it showed that in addition to their 
great advantage as being ready for immediate use, 
they were economical. 


IX CURSIONS. 

This closed the discussions, and there was a fine 
banquet at Delmonico’s that evening. The next 
day the party started for Bethlehem, to visit 
by invitation the works of the Bethlehem Iron 
Company. On their arrival, the party were taken 
through the works in flat cars, and then were 
given the opportunity for personal inspection. 
This transportation by train was quite neces- 
sary, for the works are over a mile long. They 
stopped in the forge shop in front of the 5000-ton 
Whitworth press, and witnessed the forging of a 
10-ton hollow ingot into a jacket for a 12-in. gun. 
The pumps used for the power can exert 2250 lb. 
pressure per square inch. Near by was a 1300-ton 
press, where the end of an ingot was being cut off. 
There was also in sight a four-throw crankshaft, a 
view of which is given in Fig. 87 (see page 823), 
designed by Mr. C. D. Mosher for the steam yacht 
Nada, building for Mr. C. R. Flint. The diameter 
of shaft and pins is 5 in., diameter of bores 3 in., 
3}in., and 4in., length 9 ft. 5in., and the following 
are the physical properties determined by testing 
specimens 2in. long between measuring points. 
Tensile strength 95,240 lb.; elastic limit 56,020 lb., 
elongation 22.60 per cent.; contraction 47.57 per 
cent. The observation train was then hauled in 
front of the open-hearth furnaces, whose capacity 
is from 40 to 50 tons. The ingot-casting pit, some 
20 ft. deep, was directly in front, and the ladle, 
capable of containing 15 tons, was at once filled 
by a stream of molten steel. The ladle was then 
run over the ingot moulds, which are 16 ft. long, 
and a 2-in. stream of steel was allowed to flow till 
they were filled ; then the mould was run under the 
Whitworth press and 9000 tons pressure applied. 
The pressure is continued for six hours, at a reduc- 
tion in length, of the ingot, of about 12 per cent. 
In order to prevent the escape of the metal from the 
mould, there is annular space around the plunger of 
about } in., and as the pressure is applied gradually, 
this space fills with molten steel, which is allowed 
to chill, and thus the balance is held and there is 
no overflow. The observation train was then run 
through the machine shop, some 1400 ft. long. 
Each piece of work under construction was labelled, 
so that the members could readily see what it was; 
and it was noted that guns of various size, disap- 
pearing carriages, rifled mortars, and engine shafts 
of enormous proportions, were being finished here. 
Peace and war strangely combined, for the shafts 
were for industrial purposes for the most part. As 
a sample of the latter, the hollow shaft shown in 
Fig. 88 (see page 823) may be noted. 

This is one of six similar fluid compressed open- 
hearth steel shafts, forged hollow on a mandril 
for the Edw. P. Allis Company, Milwaukee, Wis., 
for 7500 horse-power central station for the Metro- 
politan Street Railway Company, New York City. 
The following are the dimensions of the shaft : 


Diameter of fiywheel fit... 37 in. 
* journals... a a 34 ,, 
crank fit... 30 ,, 
oa axial hole ... 16 ,, 
Length over all 27 ft. 4 in. 


Weight estimated 70,000 


Your correspondent also noted a new connecting- 
rod for the s.s. Paris, known through this little 
Spanish trouble as the Yale, and which, under the 
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ship, has returned to peaceful pursuits—gave such 
a good account of herself in the Cuban waters. 
The armour-plate department was next visited, 
where the 13,000-ton press was busy on a 
15-in. plate. The original ingot, it was said, 
weighed 102,000 lb., while the finished plate 
would weigh about 67,0001b. We also saw some 
curved plates constituting a portion of the after 
barbette of the Alabama ; they consisted of seven 
15-in. plates and four 10-in., 12 ft. high and 
9 ft. 8 in. wide. 
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APPEARANCE OF PLate AFTER SIXTH ROUND. 


able command of Captain Watkins—who, like his | which it would seem could defy any burglar’s to ils, 


including dynamite. The plate, at a high tempe- 
rature, was placed over a large tank, and by means 
of a series of jets, water was applied to both sut- 
faces. It was very interesting to watch the change 
of colour from an almost white to a cherry red, and 
then to black. 

We saw one man in this establishment who 
seemed to fill the Irishman’s idea of a bishop, when 
he said: ‘‘ For a good lazy job, give mea bishop. 
This workman had charge of a saw which was 


cutting through a 15-in. plate. The saw wis 4 
: ° ab nd if matters 
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went well would complete the job ina week. The 
workman had to be on hand only, but the superin- 
tendent told your correspondent, if matters did not 
go well, the man might be kept very busy for a long 
time fixing up things. It looked lazy, but it was 
not. The writer suggested he might study Spanish 
in the interim, at which the superintendent scoffed. 
The tempering plant was next examined. There 
was not much to see, but the result was satisfactory. 
A crane lifted a jacket for a 12-in. gun, some 20in. 
thick and 20 ft. long, from the gas blast-furnace, and 
lowered it into a cylindrical tank filled with oil, 
where it remains six hours. The jacket was ata 
high temperature, and the flame and smoke made 
a fine sight. 

It was a subject of remark, throughout all this 
trip, how carefully it had been planned so as to 
bring the party in front of some apparatus just at 
the moment it was ready to be used. The writer 
has never seen a trip of this character conducted 
with less delay, and what many regarded as a happy 
accident was simply the successful result of care- 
fully matured plans. 

It had been a part of the original programme to 
take the party to the proving ground and show them 
some tests against the armour-plate, but it was 
absolutely impossible to crowd anything more into 
the time allotted, except, perhaps, a bountiful 
lunch, which was then ‘‘crowded” into the members, 
and not by any hydraulic press either, but rather 
by condensed grape-shot, if Moet and Chandon’s 
product might be so classified. It was labelled 
‘extra dry,” and that described the condition of 
all the visitors, for it was fully 2 p.m., and they 
had been obliged to breakfast early, and had ridden 
some 80 miles and tramped a few more. The writer, 
however, had cultivated some of the managers of 
the works ; and while he cannot present to the 
readers of ENGINEERING the story of the actual 
tests, he is enabled by the courtesy of these gen- 
tlemen to present the photographic results, and a 
brief account of them as follows : 


Revort or 6}-IN. Krurp Process Armour- 
Puate, 11,776 B1. 


Mude by the Bethlehem Iron Company. 
Redington Proving Ground. 


Plate mounted on backing of 12 in. of oak, and 
12 in. soft steel skin plate, and attacked by 8-in. 
Navy rifle. Size of plate 108 in. by 74 in. by 6} in. 

First Round, Fired October 8, 1898.—An 8-in. 
French Holtzer armour-piercing projectile, No. 190. 
Weight, 2503 lb.; struck the plate with a velocity 
of 1520 foot-seconds, developing an energy of 4017 
foot-tons. Penetration, ? in. Point of impact 
30 in. from top edge and 30} in. from right-hand 
end of plate. Projectile was completely broken 
and thrown to rear. Plate and backing uninjured. 

Second Round, Fired November 2, 1898.—Projec- 
‘tile 8-in. Midvale Holtzer No. W. 106, 1898 manufac- 
ture. Weight 252) lb.; striking velocity, 1623} 
foot-seconds ; energy, 4619 foot-tons. Point of 
mpact 23 in. from right end, 26 in. from bottom 
edge of plate, and 18} in. from impact No. 1. 
Penetration, 24 in. Point of shot fused to plate, 
and remainder broken and thrown to rear. No 
radial or other cracks. Slight spawling off of face 
0 plate around shot hole. One backing bolt 
sroken, and wood of backing splintered at right end 
of plate. 

Third Round, Fired November 2, 1898.—Projec- 

tile, 8-in. Midvale Holtzer No. W. 1145, 1898 
manufacture. Weight, 2521b.; striking velocity, 
1730 foot-seconds ; energy, 5234 foot-tons. Point 
of impact 27 in. from bottom edge of plate, 27 in. 
from impact No. 1, and 29 in. from impact No. 2. 
Penetration, 6} in. No cracks whatever. Slight 
spawling off of face of plate around shot hole. 
Head of projectile fused to plate, and remainder 
broken and thrown to rear. 
_ Fourth Rownd, Fired November 3, 1898 —Pro- 
jectile, Midvale Holtzer, No. W. 1144, 1896 manu- 
facture. Weight, 252) lb.; striking velocity, 1828 
foot-seconds; energy, 5847 foot-tons. Point of 
impact, 28 in. from top edge, 34 in. from left end, 
and 26 in. from impact No. 3. Projectile passed 
through plate and backing, the broken pieces 
lodging in sand-butt. No cracks in plate. Slight 
Spawling off of face of plate around shot-hole. 

_Fifth Round, Fired November 3, 1898.—Projec- 
tile, Midvale Holtzer, No. W. 1146, 1898 manufac- 
ture. Weight, 252 lb.; striking velocity, 173 
foot-seconds ; energy, 5144 foot-tons. Point of 
impact, 21 in. from top end of plate, 26 in. from 


Tested at 








impact No. 4, 26 in. from impact No. 3, and 18 in. 
from impact No.1. Penetration, 5in. No cracks 
in plate. Slight spawling off of face of plate. 
Projectile broken and thrown to rear. Plate and 
backing uninjured. (See Fig. 89, page 824.) 

Sixth Round, Fired November 4, 1898.—Projec- 
tile, Midvale Holtzer, No. W. 1268, 1898 manufac- 
ture. Weight, 252} lb.; striking velocity, 1821 
foot-seconds ; energy, 5807 foot-tons. Point of 
impact, 24 in. from top edge, 17 in. from right 
end of plate, and 14 in. from impact No. 1. Pro- 
jectile penetrated, and broken pieces lodged in 
plate and backing. The skin plate bulged, but not 
cracked. Slight spawling off of face of plate around 
shot hole. No cracks in plate, although this shot 
was very close to the corner of the plate and te 
impact No. 1, and the backing supporting this 
portion of the plate had been badly splintered by 
previous shots (Fig. 90). 

Firing Test of Krupp Process Armour-Plate ; 
October-November, 1898. 
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5 8 1735 252 5,148 | 5 1.55 
6 8] 1821 | 252} 5,807 Projectile broken up 1.65 
and lodged in back- 
ing. Skin plate 
—— bulged but not open 
Total energy ..| 80,668 





Last column of Table gives the factor obtained by dividing the 
actual velocity by velocity calculated by De Marre formula for 
perforating steel plate of equal thickness. 

After the lunch was concluded, and thanks 
offered, the party returned to their cars and were 
landed in New York about 6 p.m.—well pleased 
with what they saw at Bethlehem, and delighted 
with the hospitality and courtesy of the Bethlehem 
Iron Company. The writer desires to express his 
special thanks to Mr. Robert P. Lindemann, the 
President, and to Mr. Robert Sayre, Junr., and to 
Mr. H. F. J. Porter, as it is through their efforts 
he was able to lay this full account before the 
readers of ENGINEERING. 








TUBE-MAKING MACHINERY. 

On page 826 we give two illustrations taken from 
photographs of the interior of the Alma Tube Works 
of Messrs. John Russell:and Co., Limited, Walsall. 
It will be remembered that we described these works 
in connection with the visit en to them last year at 
the Birmingham meeting of the Institution of Me- 
chanical Engineers.* Fig. 1 is a general view of the 
mill train used in rolling down billets for solid-drawn 
tubes. As stated in our previous notice, the manufac- 
ture of solid-drawn tubes consists essentially of two 
main processes, rolling and drawing. The first is a 
hot process, and the latter a cold process. The tube- 
maker commences with steel billets of a size varying 
in accordance with the description of tube to be pro- 
duced. As an average they may be taken as about 
6 in. in diameter and 18 in. to 24 in. long. An 
axial hole is first bored. This hole will be from 
1 in. to 1} in. in diameter for Belleville boiler tubes. 
The billet is then heated in a furnace, and a mandril 
is forced through to enlarge the hole by means of a 
hydraulic press. The billet trae been thus prepared, 
is again placed in a furnace, and then carried to the 
grooved rolls, which we now illustrate. As it is passed 
through, it is, at the same time, forced on to a man- 
dril, the latter being kept in positien in the grooves of 
the rolls by a long bar projecting out at the back of 
the rolls, and held by means of a rack or cross-bar. 
This rack is not shown in our illustration, which is a 
front view. It will, however, be understood that the 
rack lies parallel with the axis of the rolls, and is at a 
sufficient distance from them to allow space for the 
longest length of tube to be rolled. As the billet is 
worked it becomes longer at each pass. The rod sup- 
porting the mandril is naturally in compression, and 
each time the tube is forced over the mandril it en- 
circles the rod, and therefore has to be stripped off for 
the next operation. For smaller diameter tubes the 
rod, naturally, has to be thinner, and will therefore 
not have sufficient section to act as a strut, or be stiff 
enough to stand the thrust without bending. For 
small diameter tubes, therefore, the mandril bar is 
placed in tension, the drag of the rolls tending to pull 
the mandril from the holding rack. The tube has, 





* See ENGINEERING, vol. Ixiv., page 130. 








therefore, to be first threaded on the bar each pass, 
and is stripped in the process of rolling. 

By the hot rolling process the cylindrical billet 

with thick sides is reduced to something more tube- 
like in appearance, and it is then cut to length ac- 
cording to the size of tube required by means of the 
circular saw shown in the foreground of the engraving. 
After this the tubes are cold-drawn on a chain draw- 
bench in the manner described in our previous notice 
before referred to, the tubes being annealed and 
— after every pass through the dies. For very 
ight tubes, such as those used in cycle-making, the 
gauge is further reduced after the draw-bench opera- 
tions are completed, by cold-rolling. This process is 
carried out by the machinery we illustrate in Fig. 2. 
It consists of a pair of taper rolls placed side by side 
with axes in the same horizontal plane. The taper on 
the rolls is in an opposite direction for each roll respec- 
tively to the other. The tube to be worked is forced 
on to a continuous mandril which fits the bore, and is 
then passed horizontally between the rolls. The 
varying peripheral speed of the two rolls respectively, 
owing to the changing diameter due to the taper, 
causes a stretching of the metal, and in this way tubes 
can be reduced as much as from 9 B.W.G. to 16 
B.W.G., without materially increasing the diameter, 
the redundant metal being extended longitudinally, 
thus adding to the length. 

It is hardly necessary to say that only the most 
perfect material can be treated in this way ; and, 
indeed, the very finest description of mild steel is 
used for tube-making. We referred in our former 
article to the large number of experiments made at 
the Alma Works in order to find out the best composi- 
tion of steel to stand the very exacting work that has 
to be done upon it. This is a most necessary point to 
be observed in making tubes for purposes where trust- 
worthiness is an absolute necessity, as in water-tube 
boilers, cycle works, &c. Any steel will not do— 
not even any g steel—and it has been failure 
to appresiate just what was the proper grade that has 
led to a good many costly failures. The very best ma- 
terial may, however, be easily spoiled in the making, 
especially if due attention be not given to pickling and 
annealing, Itis only by most careful attention that 
‘‘ reediness” can be avoided, and minute flaws scarcely 
to be detected except by a well-practised eye, will 
speedily develop into serious defects when placed in a 
boiler. The severe tests for steel tubes which we pub- 
lished in our former notice, already referred to, show 
how much importance is attached to these points. 

The rolling mills illustrated in Fig. 1 were supplied 
by Messrs. Taylor and Farley, of West Bromwich ; 
the taper rolls shown in Fig. 2 being made by Mr. 
Samuel Platt, of Wednesbury. 





Bompay, Baropa, AND CENTRAL INDIA RAILway.—The 
cost of locomotive power upon the Bombay, Baroda, and 
Central India Railway in the six months ending June 30 
this year was 119,497. The corresponding cost in the 
corresponding period of 1897 was 117,867. Thea ate 
distance worked by engines in the first half of this year 
was 1,587,697 miles, as compared with 1,541,815 miles in 
the corresponding period of 1897. Indian coal was used 
more freely in the company’s engines in the first half of 
this year, and the cost of the fuel consumed was reduced 
in consequence. 





Pustic Works IN NEw ZgALAND.—The amount avail- 
abla for public works in New Zealand for the year ending 
March 31, 1898, was 1,192,0357. The expenditure for the 
year amounted to 865,543/., leaving a balance at the close 
of March, 1898, of 326,492. It is proposed to supplement 
this amount by transfers from the Consolidated Fund to 
the amount of 425,000/.; 500,000/. being derived from 
loans, and 36,500/. realised from sinking funds. These 
will make a total of 1,287,992/. available for public works 
in 1898-9. Estimates of pro expenditure for 1898-9 
have been submitted to the New Zealand Parliament to 
the amount of 1,127,640/. 

European Raitways.—Some Tables have been og me 
in Russia to contrast the railway systems of the United 
Kingdom, France, Germany, and Russia, the object being 
to show that Russia has made more progress in connec- 
tion with railways than is, perhaps, generally supposed. 
The following are the figures : 














| | 3 

| Russia. | cermany. | France. Pf soul 
Length, including] 
light lines (miles) 26,223 29,645 | 25,736 21,812 


| 
esata 51,880,000! 98,440,000 


31,800,000, 24,280,000: 40,6(0,000 


Gross revenue in} 
1896. os £; 45,600,000 


Net revenue in| 
bocce sat £) 19,120,000) 
Cost of construc-| 








tion.. a £ 300,000,000 573,000,0001681,800, 000 280,000,000 

Interest obtained) | | 
recent.) 6.37 6.07 3.84 4.14 

Number of locomo- 

tives in 1896 9260 16,156 10,111 18,958 
Number of passen- | 

ger carriages in 

1896.. aa .-| 10,349 32,399 25,819 | 42,282 
Number of goods; | | 

trucks in 1896 314,967 | 271,644 | 650,470 


195,127 
! 
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THE ELECTRICAL ENGINEER. 

Tue President of the Institution of Civil Engi- 
neers concluded his inaugural address at the com- 
mencement of the present session by prophecying 
that in the future every engineer would, of neces- 
sity, be an electrician. We do not quite under- 
stand in what sense he used the term “ electrician,” 
and we think that ‘electrical engineer” would 
have been a happier term. There seems to be a 
tendency to restrict the meaning of the former 
word to those who have made a close study of the 
generation of electric energy, while the latter desig- 
nation includes all who deal with the use and appli- 
cation of electricity for engineering purposes. Pos. 
sibly these definitions do not agree with those given 
in the dictionaries, but there is a good deal con- 
nected with electricity which is not to be found in 
those useful volumes. Certainly there. are many 
electrical engineers of eminence who would hesitate 
to call themselves electricians, and who if asked _ to 
design a motor to fulfil difficult conditions, or a 
rotary converter to satisfy an exigent specification, 
would declare that the matter was out of their 
province, and ought to be referred to an electrician. 
Possibly Mr. Preece used the word ‘electrician ” in 
the wider sense in which it was employed before 
the Society of Telegraph Engineers and Electricians 
converted itself into the Institution of Electrical 
Engineers, and when it certainly had a different 
significance from that generally credited to it nowa- 
days. 

Possibly the term ‘‘ electrical engineer” is not 
destined to last. If Mr. Preece is right—and we 
have no doubt he is—that a knowledge of electrical 
science will soon become part of the ordinary equip- 
ment of the engineer, then it will cease to be a 
distinguishing mark, and will no longer confer an 
re on its owner. Doubtless there will 
always be experts in electrical matters, just as 
there are in steam engines, but they will not be 
differentiated by name from the great mass of civil 
engineers. These must, in the future, be able to 
bring electrical science to bear on the problems 
offered to them for solution, or they will find the 
fields of their operations slowly and steadily narrow- 
ing. The great object of all engineering is the 
replacement of manual labour by mechanical 
power, and yearly this will become more and more 
pronounced. In most cases energy can be more 
readily controlled and directed as_ electricity 
than under any other mode, and hence this is 
the form to which the engineer must most often 
turn. Electricity is merely a connecting-rod to 
convey power from the point at which it is gene- 
rated to the point where it is to be utilised, 
but it isa rod of such exceeding elasticity that in 
many subjects it enlarges the capability of the 
engineer enormously, and, indeed, opens fresh 
regions to him.. New industries have evolved them- 
selves since the invention of the dynamo machine, 
and we are only at the ne erg of the vast 
development which lies before us. Thousands 
of engineers have pondered over the problem 
of the transmission of power to a distance, and 
large sums have been —_ only to show that 
the subject was too difficult for practicable 
solution until the last few years. The atmospheric 
railway was the earliest attempt, but it did not last 
long. It is true that trains were actually run by 


So its agency, and for a short time its prospects were 


promising. But the cost was too great for com- 
mercial success, and the mechanical arrangements 
were far from perfect ; it was a brave attempt to 
overtake the impossible. The rope railway from 
London to Blackwall was better adapted for its 

urpose, and within limits gave satisfaction. But 
it, like its modern development, the cable tram- 
way, had an exceeding low efficiency, which was 
only to be endured when contrasted with the power 


developed by a horse’s muscles. No one would 
transmit power by wire rope for a mile for any other 
urpose than the haulage of a carriage or truck. 
ven for tramway haulage purposes wire ropes have 
not given so much satisfaction as to prevent other 
methods of traction being employed. Steam loco- 
motives have been used, and in many instances 
abandoned. Compressed air cars have been tried 
on an extensive scale, some carrying the air in large 
cylinders, and some picking it up at short intervals 
from pipes laid in the road, but very few of these sur- 
vive. Gas cars are now on their trial, and although 
they give good results under certain conditions, they 
are far inferior to the electric cars, in that the power 
available in them is strictly limited. The gas car 
gives the 6, 8, or 10 horse-power for which it is de- 
signed, and beyond that it cannot go. No matter 
how steep the road, or how dirty the track, no 
more power is available beyond that carried in the 
vehicle itself. But immediately we turn to electric 
traction, we find quite a different order of affairs. 
The car is joined to the generating station by a 
connecting-rod of almost unlimited strength, and 
the power may be drawn upon to the utmost 
capacity of the motors on the car, and, indeed, far 
beyond their all-day capabilities. However great 
the load, or steep the hill, the schedule speed can 
be maintained. Further, time lost by delays in 
crowded streets can be made up, and the belated 
car can hurry forward to bring its passengers 
ag tom to their destinations, unless prevented 
y Board of Trade regulations. 

The tramway locomotive and the trolley car 
may be taken as similitudes of the two types of 
engineers who, 20 years hence, will be facing the 
problems of the coming generation. The first 
represents the man who is restricted to mechanical 
expedients, who has at his command no means of 
power transmission except rigid connections, and 
is, therefore, constantly hampered by the limita- 
tions due to the immediate proximity of engine 
and boiler, or other prime mover. The second 
recalls the effects formerly credited to the magician. 
There is an utter disproportion between its capa- 
bilities and the visible means of producing them. 
It has not yet quite cast off all connection with the 
generating station, as has the receiving instrument 
of the ‘‘ wireless telegraph ;” but the link which 
binds the two is so long and slender that it may © 
easily pass unnoticed. The future engineer who is 
an adept in electrical science will escape from the 
fetters which hampered his predecessors, and will 
be able to accomplish undertakings that were to 
them impossible. The man who is not so skilled 
will find himself bounded within a narrow field, and 
he will be fortunate if it provide him with an ade- 
quate outlet for his activity. His line of advance 
will be confined to a narrow strip, and if that should 
prove impassable he must sit down with what 
patience he may. 

While we agree with Mr. Preece that future 
engineers will all be electrical, we look forward to 
the time when they will cease to be called so. 
Electric science is becoming one of the elements 
in the mental equipment of the profession, and to 
be ignorant of it, whatever be the special line 
adopted, is to be half educated. On the other 
hand, it needs to be dinned in the ears of the 
public, especially of that portion of it which is 
debating what to do with its sons, that electricity 
of itself only offers a restricted career, and that a 
knowledge of its laws does not fit a man to pose as 
an educated engineer. During the past 10 years 
we have again and again insisted that the basis of 
engineering was general mechanical knowledge, 
and that a youth who studied only electric machinery 
was not in the way of becoming an engineer—not 
even an electrical engineer. This was true while 
attention was concentrated on electric lighting, but 
it becomes of more crying importance now that 
electric energy is being applied to dozens of other 
purposes, and when it is opening possibilities to 
the mechanic which he has wearied and vexed 
himself in fruitless attempts to compass by other 
means, like a bird beating itself against the glass 
of a window. It is almost superfluous to give 
examples, but we may quote a few to show how 
incompetent is the so-called electrical engineer— 
the man of volts and amperes and nothing else— 
to deal with the promene which are now opening 
to the engineer who is able to transmit power by 
any means. The working of pumps and coal- 
cutters in mines has taxed the powers of a genera- 
tion of mechanics, and the best that can be said of 








the attempts made by steam, by compressed air 
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and by high-pressure water, is that they were com- 
parative successes when they were not actual 
failures. Under the polyphase system of electric 
transmission more than half the difficulties dis- 
appear at once. Tramway haulage we have already 
alluded to, but it is worth noting that very nume- 
rous early failures of electric tramways in America 
were far oftener due to mechanical than to 
electrical difficulties. The rails, the trucks, and 
the engines gave quite as much trouble as the 
motors and the controllers, and were often more 
expensive to put right. Had it not been for the 
wonderful increase of traffic which the electric tram- 
ways secured, the financial results of the pioneer 
lines would have been most discouraging. Electric 
hoists, electric cranes, electric driving of tools, 
electro-chemical operations, and many other ex- 
amples might be adduced to demonstrate that the 
problems of the day can neither be solved by the 
electrician who is not an engineer, nor by the engi- 
neer who is ignorant of electricity. Young men 
in the profession, and many who are not young, 
have need to lay Mr. Preece’s warning to heart 
before they find that they are dropping behind in 
the race for fame and wealth. 








THE PARIS EXHIBITION OF 1900. 

TxoseE British manufacturers who have proposed 
to be represented at the Paris Exhibition of 1900 
are very naturally beginning to be anxious about 
what lies before them, and this anxiety has been 
strengthened by the disquieting reports that have 
been circulated recently as to the backward con- 
dition of the Exhibition works ; the certainty of 
disastrous delays; the probability of postpone- 
ment; the possibility even that the Exhibition 
will never be held at all. The last contingency 
may be dismissed as too unlikely to call for con- 
sideration, and the postponement of the Exhibi- 
tion for a year is almost equally improbable. There 
is no doubt, we think, that the Exhibition will be 
opened to the public in May, 1900, or that it will 
be as complete by that date as these undertakings 
usually are. On the other hand, we think it ex- 
tremely unlikely that the great and admirable 
schemes projected for the transport of visitors 
will be finished, and the evils of the imperfect 
means of communication that caused so much 
trouble in 1889, will probably be repeated. This, 
however, is a matter that affects exhibitors only 
indirectly, and there are plenty of real causes of 
anxiety to occupy their attention, without con- 
sidering those which will never be realised, or 
which are of minor importance. 

From the commencement two very serious diffi- 
culties confronted the British exhibitor ; insufti- 
cient space, and the system of arrangement by 
classes or groups, instead of by nationalities. The 
evil of a too limited space was not confined to this 
country, but was felt by all the other principal 
contributory nations, with whom the decision 
rested, of accepting or declining the very re- 
stricted facilities that accompanied the invitation to 
participate. We believe, however, that circum- 
stances have proved too strong for the French 
Administration of the Exhibition, and that addi- 
tional space is after all to be provided in supple- 
mentary buildings to be erected at Vincennes. If 
this be the case we trust most sincerely that none of 
our British manufacturers will consent to occupy 
space so far removed from the Champs de Mars and 
its vicinity. To exhibit at so relatively remote a 
place as Vincennes, would be a waste of money and 
of labour. The idea of a divided Exhibition was put 
into practice at Brussels last year, when the park 
of Tervuren, eight or nine miles from the main 
part of the Exhibition, was utilised. As a colonial 
section, and as a pleasure resort, Tervuren was 
successful—on Sundays. But for serious exhibits 
it was a dismal failure. The very fine exhibits of 
railway rolling stock and locomotives, as well as 
a few other collections of primary interest and 
value shown there, remained practically unvisited, 
although the park of Tervuren was joined to the Ex- 
hibition grounds by a splendid road on which a ser- 
vice of electric trams ran constantly, connecting the 
two places by a quarter of an hour of pleasant travel. 
The relations of the park of Vincennes and the 
Champs de Mars are entirely different, and we re- 
peat that British exhibitors would be very ill-advised 
to consent to be banished to so remote a spot. We 
are not suggesting that any blame attaches to the 
French Alnlaisinstion, if they have found them- 


selves obliged to resort to Vincennes for overflow 





space, or to the British Commission for having 
nothing better to offer exhibitors in satisfaction of 
demands that could not otherwise be complied with. 
But our manufacturers should know that such an 
offer would not be worth entertaining, and that they 
would do better to stay at home than to accept 
them. 

It is stated that the American Commissioner 
who recently visited Paris with the object of de- 
manding more space, succeeded in his mission, 
and that to-day the United States have a larger 
allotment of space than any other foreign country. 
We do not know if this statement be accurate, but 
if so, it is probable that the greater part, if not all, 
of the additional space, will be at Vincennes. In 
any case the United States Commission was first 
in the field, when it was represented by a special 
commissioner, the late Moses P. Handy, and the 
French were under obligation to the United States 
for their special hospitality on the occasion of the 
World’s Fair at Chicago, in 1893. 

The condition, we think, must be accepted as 
inevitable that British space at Paris will be 
altogether insufficient, or if it be extended to 
any appreciable extent it can be only in a 
useless direction, so far as the serious exhibitor 
is concerned. A reference to the general plans 
we published some time since will render this 
clear; almost every foot of space—consistent 
with garden decoration—in the Champs de Mars, 
the Trocadero, the reserved portion of the Champs 
Elysées, the river quays, and the Esplanade des 
Invalides, will be covered with buildings. The 
French authorities can do no more than they have 
done, but the invited guests, having fair warning 
that they will be inconveniently crowded, are at 
liberty to stay away, as many no doubt will do 
when they realise the conditions that are insepar- 
able from participation. 

It is these conditions that threaten, in our opinion, 
to take away the usefulness of the Exhibition. Par- 
ticipating nations will lose their national character- 
istics, and individual exhibitors will lose their indi- 
viduality. As a spectacle this Exhibition will pro- 
bably leave nothing to be desired; as a general expo- 
sition of the world’s industries, the display of the 
best of each nation’s products side by side will be 
imposing, and instructive. But this will not com- 
pensate for the absence of national sections, by which 
alone imposing national displays are possible ; nor 
will it compensate the individual manufacturer, 
whose sole object for participating—that of increas- 
ing business—will, to a large extent, be defeated 
by the system adopted. ‘This system possesses 
another serious difficulty to the exhibitor. A 
very large number of our manufacturers would dis- 
play objects coming under several classes, and by 
the regulations, these objects must be scattered in 
different parts of the Exhibition, so that not only 
will the general national effect be destroyed, but the 
beauty and value of the individual exhibitors 
would be annihilated. This condition of things, 
and its consequences, was referred to in a recent 
letter to the Times by a representative manufac- 
turer and exhibitor, Mr. Liberty, chairman of 
Liberty’s, Limited. We make the following ex- 
stract from Mr. Liberty’s letter : 

There are many British manufacturers and distributors 
who at one time looked forward to being represented in 
the Exhibition, who now find themselves practically ex- 
cluded. This disillusion is understood to be due to the 
French Exhibition authorities’ insistence on the most 
—— compliance of all would-be exhibitors with an 
excellent broad and general rule—to the effect, namely, 
that all goods must be classified and exhibited only in 
conjunction with those of a similar kind. 

Taking as a convenient example the manufacturing 
and distributing business with which your present corre- 
spondent is identified, and the proposed dispersion of the 
differing textile fabrics which represent the business as 
a whole, such dispersion must. from an exhibitor’s point 
of view, destroy the attractiveness and effect in public 
estimation which a cumulative grouping would otherwise 
secure. This difficulty is understood to apply to a very 
considerable number of eminent firms who al to have 
had the privilege of supporting the British Section in the 
forthcoming Exhibition, with credit both to the Commis- 
sioners and themselves. It is even yet hoped that, by 
the continued support of the British Commission, the 
French Exhibition authorities may be induced to allot 
a space for the accommodation of such exhibits as do 
not well lend themselves for classification and dispersion. 
This, perhaps, is the more particularly desirable, as the 
majority of the exhibits, which otherwise will be debarred 
from entry, are representative of those British industries 
which during the last decade have so conclusively demon- 
strated the leading position of Great Britain in regard to 
the great advances made in connection with the minor 
and decorative arts. 


This letter places the facts exactly as they stand 











in the General Regulations of the Exhibition ; but 
we cannot but hope a large amount of latitude wil] 
be given, and that exhibitors who show objects 
belonging to different classes will be allowed to 
group them, if they are properly cross-indexed so as 
to identify the respective classes. Mr. Liberty, 
however, appears to write with a knowledge of 
facts, and he will, we think, be quite ready to 
admit that it would be unreasonable to expect 
facilities for British manufacturers that will 
not be accorded to those of France, Germany, 
and other countries. It is evident, too, that 
the old-established system of grouping objects 
shown by one exhibitor, but belonging to different 
classes, will be very difficult, if not impossible at 
Paris, where the individual exhibitor’s isolated 
stand must be an exception, and exhibiting by col- 
lectivities must be the rule. The principle of 
selected exhibits shown as collectivities was clearly 
indicated in the speech of H.R.H. the Prince of 
Wales at the first meeting of the British Royal 
Commission, and the natural result of carrying out 
this system would be the wide distribution of 
Mr. Liberty’s varied manufactures, and their display 
under their proper classes with the similar goods 
made by competing British exhibitors. We have 
already said that at the Paris Exhibition of 1900 our 
manufacturers should abandon the idea of exhibit- 
ing for profit, and be influenced wholly by motives 
of patriotism ; perhaps, if they do, the reward may 
come later. 

It has been officially stated that the space 
applied for is many times greater than that avail- 
able for British exhibits. This being so, it follows 
that a great proportion of the applicants will be 
disappointed, either by a refusal to grant space 
or by a large reduction of the space asked for. 
A rigid selection will naturally deal with the 
first class, and arranging objects by collectivities 
will provide for the second. How far our manu- 
facturers can be satisfied remains to be seen, 
though evidently the Royal Commission has now 
no option in the matter, and at all events manu- 
facturers can please themselves as to co-operation 
or abstention. Meanwhile, time is passing very 
rapidly, and it is not probable that intending ex- 
hibitors will learn how they really stand for some 
months to come. This delay, the secretary of the 
Royal Commission has stated, is wholly due to the 
French Administration of the Exhibition, but it is 
none the less serious for our manufacturers. 





TRADE AND INDUSTRY OF HIOGO 
AND OSAKA. 

We have from time to time given accounts of 
the general development of the trade of Japan as 
it was recorded in the reports prepared at the 
British Legation at Tokio, and also of the details 
of the special features of this trade at the most im- 
portant ports. The former, no doubt, were chiefly 
interesting from a statistical point of view, but it 
is to the latter that we must, for the most part, 
look for that detailed information which is useful 
to the merchant and the manufacturer. The dis- 
trict round about Hiogo and Osaka is evidently 
destined to become the most important in Japan 
from an industrial point of view, and therefore the 
progress of events in it should be carefully noted. 
Osaka has been called the Manchester of Japan, 
and every year this is becoming increasingly true. 
We propose to note a few of the most important 
items in the last Consular report for the district, 
with some of their relations to the total trade of 
Japan. 

To the British manufacturer by far the most 
satisfactory feature in last year’s trade in Hiogo 
and Osaka was the improvement in the import of 
metals, machinery, and railway material. The 
Consul gives the following analysis of the last year's 
trade in this line of staples, on the authority of 
an expert of high standing: The machinery 1m- 
ports for 1897 were about 1,200,000/., and metals 
about 890,0001., as against, in 1896, machinery 
736,0001., and metals 750,000/., the totals for both 
in 1897 being 2,090,000/., as against, in 1896, 
1,486,0001. The machinery imports in 1897 and 
1896 are given approximately in a Table on the 
following page; these are approximately correct 
for Hiogo and Osaka, but the percentages of the 
articles imported from different countries are calcu- 
lated on the total figures for the goods imported at 
all the open ports of Japan, the figures showing 
the country of origin for goods imported at each 
open port, not being available. 
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Japanese Machinery Imports in 1896 and 1897. 





Value. } 














| 
| 
— ter mihi ts, REMARKS. 
| | 
| 1897. 1896. | 
7 oe Le 

Spinning & weav-) 415,000 | 260,000 \Practically all British. 
ing machinery ie 

Electrical, ee, 267,(00 | 114,000 |British, 56 per cent. ; 
paper-making,| United States of America, 
printing, sewing,| | 28; Germany, 12 ; France, 
and other ma-) B and other countries, 

hine tools 2 percent. ae 

seaeite vessels 202,000 | 82,000 |Practically all British. — 

Locomotive —en-| 106,000 | 65,C00 |United States of America, 
gines and parts) 57 per cent. ; British, 43 
thereof | percent. — 

Steam boilers, en-| 61,000 60,000 Great Britain, 80 per cent. ; 
gines, and pump-; | United States of America, 
ing machinery | 16; other countries, 4 per 

| | cent. 
Watches and fit-/ 53,000 | 65,000 Swiss, 78 per cent.; United 

‘ tates of America, 13; 

' Germany, 6; France, 2; 
Great Britain, 1 per cent. 
ksand parts..| 24,000 -| 26,000 |Germany, 51 per cent.; 
spate. i United States of America, 
38; France, 8; other 
countries, 3 per cent. — 

Parts of railway; 18,00) 11,000 |British, 80 percent. ; United 
carriages & other! States of America, 14; 
carriages | Germany, 6 per cent. — 

Implements of; 11,000 9,000 | British, 75 per cent. ; United 
farmers and me-! States of America, 25 per 
chanics cent. — : z 

All other machi-| 44,000 | 44,000 |Comprising chiefly, muni- 
nery | tions of war, 17,000/.; 

| scientific and musical in- 
| struments, 12,000/.; fowl- 
ing pieces and parts. 
50002; opera and field 
| | glasses, 1000/.; and sun- 
| Sey other, 90007. 
| TREE EE | 
Total .. .. {1,200,000 | 736,000 








In view of the marked advance of the competi- 
tion from the United States of America during 
1897, the following figures covering the total loco- 
motive engine imports into all the ports of Japan 
are given for purposes of comparison : 


——— 





| Value 
Countries. Ene ee ee nnn 
; 1897 1896. 

: eee £ £ 
United States of Americ: *% om +; 239,400 45,760 
Great Britain ale ~ ' 180,600 115,940 

3,500 16,500 


Other countries .. 





Total .. 423,500 178,200 








That is to say, in 1897, British, 43 per cent. ; 
United States of America, 57 per cent. ; other 
countries nominal. In 1896, British, 65 per cent. ; 
United States of America, 26 per cent.; other 
countries, 9 per cent. Out of the increased loco- 
motive imports of 1897 over 1896, amounting to 
245,300/., the United States secured 75 per cent. 
and Great Britain only 25 per cent., a fact which 
should be carefully noted. 

The following Table shows the increase and de- 
crease in metals for 1897 compared with 1896, with 
approximate accuracy, the chief increase being in 
rails and materials for railways accounting for 
137,000/. out of a total increase of 140,000. : 


aes 





| Value. 
Articles. —— 
1897 1896. 
x £ 
Rails .-| 180,000 90,000 
Bariron .. Be | 126,000 | 110,000 
Railway materials 104,000 | 57,000 
Nails... Pa 80,000 70,000 
Zine .. 72,000 57,000 
Pigiron .. iS = “ ee ..| 60,060 56,00 
Plate and sheet iron .. ce ie --| 47,000 57,000 
Lead.. ‘se i os be . | 30,000 44,000 
Galvanised sheets and galvanised and corru: | 
gated roofing .. =e <¥ ie ..| 27,000 15,(00 
Wire and telegraph wire . | 25,000 22,000 
Crucible steel Re: ..; 20,000 25,000 
Tin plates .. 15,000 8,000 
Steel ware .. 13,009 21,000 
- .. .-| 10,000 12,000 
Mercury | 5,000 | 8,000 
ras3 | 4,009 8,000 
Copper 4,000 4,000 
Ree. = fe Lg EA tte we ed 600") 000 
Yellow metal 2 ah ia a oct | S060 5,000 
Anchors, chains, cables, anvils, files, and! 
all other manufactures 33 -.| 62,000 78,000 
Eee SSS PCat GEE 
Total 750,000 


..| 890,000 





In last year’s report attention was drawn to the 
fact that rails were exported from the United States 
to Japan for the first time in 1896. The develop- 
ment in 1897 deserves attention from British manu- 





facturers and merchants. The following Table gives 
the figures for all Japan : 











Value. 
Rails from 
1£97. 1896. 
£ £ 
Great Britaia iy ne 163,000 203,000 
United States of America 123,500 87,500 
Belgium .. ee in 29,000 9,000 
Germany .. 17,(00 10,000 
Total 332,500 259,500 


It ought to be specially noted that in 1896 
British rails were four-fifths of all imported, while 
in 1897 they were less than half, 73,0007. more 
rails were imported in 1897 than in 1896, but the 
import of British rails fell off by 40,000/., while the 
import of American rails increased by 86,0001. 
Belgian and German rails also increased slightly at 
the expense of the British. 

In 1897 for railway material Great Britain had 
61} per cent. ; the United States of America 16 
per cent.; Belgium 13 per cent. ; and Germany 9 
per cent. of all the imports. In 1896 Great 
Britain had over 77 per cent. of it all, Germany 
nearly 12 per cent., Belgium 6 per cent., and the 
United States of America only 5 per cent. 
Although the railway material is less important 
than the rails it is nevertheless noteworthy that 
in this, as well as the rails, the States increased 
their exports to Japan to over treble the 1896 
amount. Previous to 1897 all the pig iron came 
from England, but this year about 8 per cent. 
came from the States. The American pig iron is 
not liked so much as the English, and what is 
used is mixed with British pig. The Ameri- 
can compares favourably with the English in 
price. Of all imported, perhaps 15 per cent. is 
taken by the Government shops, and the balance 
in privately-owned foundries. Of bars, 80 or 85 
per cent. is Belgian, and only 15 or 20 per cent. 
is British. All the bar iron of the best quality 
comes from Britain. Of plates and sheets, about 
75 per cent. is British, and 25 per cent. is Conti- 
nental, the greater part of the former being mild 
steel. Crucible steel is practically all British. Of 
iron pipes and tubes, about 76 per cent. is British, 
13 per cent. Belgian, and 11 per cent. from the 
United States of America. The American compe- 
tition is quite recent, and has been pushing the 
British out in the last few months. Wire and 
telegraph wire is about 20 per cent. British, and 
the rest practically German, though America is now 
beginning to compete. Galvanised sheets and gal- 
vanised corrugated roofing is all British. Of other 
manufactured iron and steel, nearly all is British ; 
but the States are cutting in and taking something 
here and something there that has hitherto come 
only from Great Britain. Other metals, such as 
lead, brass, &c., are imported in the following 
proportions: From Britain, about 55 per cent. ; 
Germany, 28 per cent.; United States, 10 per 
cent.; Belgium and France, about 2 per cent. each; 
and only 3 per cent. from all other countries. 
Although there was a considerable increase in the 
imports last year, yet towards the end of the year 
there was a check to trade, arising from the causes 
to which we have from time to time alluded. 

Although the imports of metals and machinery 
are probably the most interesting to the majority 
of our readers, the leading staple import is raw 
cotton, of which 111,710 tons, value 3,723,0001. 
were taken, as against 86,000 tons, value 2,907,000/. 
the previous year, an increase of 30 per cent. 
This large increase in the import of the raw 
material coincided with a decrease nearly as 
marked in the import of cotton manufactures, of 
which only 867,000/. worth were taken, as against 
1,075,000/. worth the previous year. Of these the 
most important is cotton yaru, of which 9,000,000 Ib. 
were taken, value 390,000/. as against 11,500,000 Ib. 
about 140,000/. worth. Raw cotton took its place 
at the head of the imports in 1891, and has held 
that place, increasing its lead ever since. 

The second place among the imports of last year 
was taken by rice, which usually figures amongst the 
exports, and which actually stood at the head of the 
exports in 1896. ‘his reversal of the normal con- 
ditions was largely due to ashortage of the crops of 
the two preceding seasons ; but it was also in part 
due toa steadily growing demand consequent on the 
general increase in the prosperity of the country, 





and more especially of the lower classes of the 





population. 


Sugar took the next place as regards the value 
in the imports of the year ; of this 64,000 tons, 
value 723,0001., were taken, as against 44,000 tons, 
value 518,000/. the year before, an increase of 45 
per cent. in quantity and 40 per cent. in value. 
This decrease in the price was due to the competi- 
tion of German beet sugars, of which over 12,000 
tons were imported, as against 6400 tons in 1896. 
Most of the sugar refined at Hong Kong now comes 
from Java, the Formosan supply having fallen off 
since the Japanese acquisition of the island. Very 
little comes from the Philippines. A Japanese 
company has been started for refining in Japan the 
Formosan yield of sugar, and a small refinery was 
opened in Osaka at the end of last year, the 
intention being to open a much larger one in Tokio 
as soon as the necessary experience has been 
acquired. The most marked decrease in the import 
trade of the year was in woollens, every branch of 
which, with the solitary exception of yarn, shows 
a falling off. The total amount of kerosene im- 
ported was 25,000,000 gallons, value 350,000/., 
being a falling off of about 500,000 gallons from 
1896, but into details of these departments we 
need not enter at present. 

Turning to exports, we find that last year, cotton 
yarn of native manufacture, which, in 1896, was 
only third, jumped to the first place in the list of 
exports, over 22,000 tons, value 1,214,0001., being 
sent abroad, as against 6400 tons, value 360,000/. 
in 1896, considerably more than treble both in 
quantity and value. This phenomenal increase 
was undoubtedly due in the main to the prevalence 
of the plague at Bombay. The mill hands there 
went away from fear of the plague, leaving more 
than half the spindles idle from April till August, 
a chance which the Japanese spinners were prompt 
to make the most of. But another cause which 
powerfully co-operated with that above mentioned 
was the drop in the value of silver, which fell from 
293d. per ounce at the beginning of the year to 
23d. in the autumn. After that a reaction set in, 
the Bombay mills resuming work in September, 
and silver beginning to rise again about the same 
date. This check was at once felt by the weaker 
Japan mills, many of which had to stop work 
towards the close of the year, whilst some others 
became bankrupt. So severely was the pinch felt 
that the millowners had recourse to the usual 
expedient of Japanese traders in difficulties; they ap- 
plied to the Government for relief. The application 
was granted, the Government supplying 3,000,000 
yen to the specie bank to enable it to make ad- 
vances on shipments of yarn to China. 

But after making all due allowances for the excep- 
tional incidents above glanced at, the figures of 
this Japanese export trade are very significant, 
considering that the cotton-spinning industry barely 
existed in germ 15 years ago, and the export of 
yarn only five years ago. That industry is now 
organised into a Spinners’ Union, which controls 
the import trade in raw cotton, and has practically 
brought foreign importing firms within the meshes 
of its net. 

There are now 75 mills in Japan, with an aggre- 
gate capital of 4,000,000/. sterling, half paid-up, 
with 1,000,000 spindles working, and nearly 200,000 
more in course of erection or projected, giving 
employment to over 14,000 men and over 50,000 
women, the wages of the former ranging from 5d. 
to 8d. a day, and the wages of the latter ranging 
from 2$d. to 5d. a day. The coal consumed costs 
from about 12s. to 16s. per ton, and a few of the 
mills use hydraulic power. Many of the mills work 
over 20 hours a day. Of the 115,000 tons of raw 
cotton worked up by these mills last year, 62 per 
cent. was Indian, 18 per cent. Chinese, and 17 per 
cent. American. The amount of native grown 
cotton was under 500 tons. 

There are a great many kinds of industries in 
Osaka and its neighbourhood, but the chief one re- 
quiring notice is that of the manufacture of matches. 
Both in 1896 and last year it came second in value 
in the list of export commodities, the export being 
over 19,000,000 gross, value 560,000/., an increase 
of about 1,500,000 gross, and over 30,000/. in 
value. The cheap Japanese match meets with 
ever-increasing favour, both in China and in 
India, the former country preferring “ safety ” 
matches, the latter ‘“‘sulphurs.” The trade in 
this department also has been considerably over- 
done, competition has become very severe, and 
many of the manufacturers are in difficulties. 
The report to which we have been referring 
contains a considerable amount of information re- 
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garding the distribution of the trade of the port 
amongst the countries participating, the details of 
the shipping, &c., but we must refer those of our 
readers who are specially interested in such matters 
to the report itself. 








BRITISH NAVAL PROGRESS. 

Ir is our usual custom at the end of the calendar 
year to review the progress made with warship 
building during the preceding twelve months ; but 
as at the time of writing all interest is centred on 
the new work to be given out by the Admiralty to 
private contractors, we may depart from our ordi- 
nary practice and satisfy some part of the craving for 
mrospective facts regarding these ships before turn- 
ing to past progress. On Friday last there were de- 
livered at the Admiralty tenders for a new armoured 
cruiser to attain a speed of 23 knots, and on Tuesday 
of this week ‘‘bids” were similarly made for the 
construction of four battleships ; while some time 
ago tenders were submitted for several new 30 to 
32 knot torpedo-boat destroyers. This work is not 
yet given out. The battleships belong to the 
supplementary naval programme produced in the 
House of Commons in July, and there are yet four 
cruisers under this supplementary programme to be 
ordered, but the designs are not completed. The 
large cruiser was included with three others in the 
original Government programme of February last— 


Clydebank, another from Vickers’ Naval Con- 
struction Works at Barrow-in-Furness, and now 
the order for the larger cruiser is pending, while 
her consort is to be built at the Pembroke Dock- 
yard. 

Taking first the battleships, it may be said at 
the outset that they belong to a new class, but 
are more like the Formidable than the Canopus. 
Table I. gives the leading particulars of all three 
classes, as well as of the Majestic type, with a note 
of the number built or projected. It will be seen 
that there are six of the Canopus class. Four 
have been launched : one, the Canopus, last year 
at Portsmouth ; and three this year, the Goliath at 
Devonport, the Ocean at Pembroke, and the 
Albion at Blackwall. Although not floated the 
Glory, in Messrs. Laird’s dry dock at Birkenhead, 
is quite as far advanced as any of them; while the 
sixth, the Vengeance, ordered from the Barrow-in- 
Furness works a year later, will be launched in a 
few weeks, and is probably only four months behind 
the others, although commenced so much later. 
The hurry in the dockyards was to provide berths 
for other ships. They may all beready for commis- 
sion before the end of next year. As to the Formid- 
able class, three of the ships were laid down this 
year, the Formidable has been floated at Ports- 
mouth, the Irresistible at Chatham, and the Im- 
— will follow from Devonport at the end of 

ebruary. In the berths vacated there will be com- 
menced respectively the London, Venerable, and 
the Bulwark. The first three are to be completed 
before the end of the next financial year, and now 
we have the four new ships, all to be built by con- 
tract. 

The particulars in the Table carry their own sig- 
nificance. The greater length of the later vessels 
is to reduce draught without affecting the fighting 
elements in the ships. The difference of 1 ft. in 
the draught as compared with the Majestic is an 
important advantage in the navigation of the Suez 
Canal and some strategic ports, for while the Vic- 
torious, of the Majestic class, passed through the 
Canal all right, her navigation was not without 
anxiety. The gun power, which is regarded as of 
great poet is, with slight variations, the 
same in all the ships, so that in this respect there 
is uniformity. All the 25 ships have four 12-in. 
wire-wound guns, all have twelve 6-in. quick-firing 
guns, but the smaller weapons vary a little. In 
the matter of speed there has been steady progress. 
The natural-draught speed of the Majestic class 
was 164 knots, and the forced-draught speed 17} 
knots ; now we have reached 19 knots with natura 
draught, while at the same time the Belleville 
boiler gives at least equal area of steam-generating 
surfaces per unit of power or of weight than in the 
cylindrical boiler. In the Majestic, for instance, 
the natural-draught power was equal to 8 units per 
ton, and even the forced draught gave only 9.61 
units, whereas in the later ships the natural-draught 
power is to be equal to 11 units per ton of weight, 
and looking to the results got with the Argonaut, 


a cruiser of the Cressy class has been ordered from | —— 


! 


Weight of machinery 1300 tons 


tubes 18 in. in diam., six- 
teen 6-in. q.-f., fourteen 
12-pounder 4q.-f., and 
three 3-pounderq.-f. guns 


Armament .. 9.2 - in. 


| 


cruisers with the economiser type of boiler, this 
result is likely to be realised. It is to be noted that 
for this reduced weight we have 2.4 square feet of 
heating surface per unit of power against 2 square 
feet with forced-draught cylindrical boilers, so that 
the special details we have given carry some convic- 
tion of the value of the Belleville economiser boiler. 
We have got 19 knots instead of 163 for a slight in- 
crease in weight. As to protection, it is difficult to 
tabulate all the results. All have hardened armour, 
but the later ships have the advantage of the im- 
EY process. The forward and after ends of the 

ull of the Majestic depend alone on the protective 
deck and minute subdivision. In the Canopus and 
Formidable ships this is not so; they have 2-in. 
nickel steel over the bow, beginning at the citadel 
bulkhead as a belt, but broadening out very con- 
siderably towards the ram. The Canopus armour 
is of less thickness, owing to the less displacement. 
The latest ships will have even a thicker belt at 
the ends of the ship, so that although the main belt 
is only 7 in., the general protection will be better, 
in view of the invulnerability of the new armour to 
all the gun attacks hitherto made upon it. All the 
ships at the displacements given take 900 tons of 
coal, excepting those of the Canopus class, which 
take 800 tons, but they have all bunker capacity for 
more than double this quantity. 

In Table II. a corresponding comparison is 
rendered possible between the latest types of 
cruiser. In this case we have not gone back 
to ships with cylindrical boilers. The largest 
cruisers in the Naval Defence Act fleet were 360 ft. 
long, and steamed 204 knots for 12,000 indicated 
horse-power, their displacement being 7350 tons ; 
while the Blake and Blenheim were 375 ft. long, 
9000 tons displacement, and require 21,000 indi- 
cated horse-power to give 214 knots. The addi- 
tion to length in the newer ships has made the 
speed easier of realisation, and when it is remem- 





recorded on page 809 of this issue, and other 





bered that 2 in. of air pressure were required in 


1290 tons | 
Five tubes, four submerged, Four sets of torpedo tubes,'Two submarine torpedo Four sets of submerzed 


Two submerged torpedo Two submerged torpedo Four tubes, two 9.2-in. 
tubes 18 in. in diam , two 
breechloading, 
twelve 6-in. q.-f., and 
seventeen smaller guns. 
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TABLE I.—Baritisu Battiesuips Butt, BUILDING, OR PROJECTED. 








Type and Date. ** Majestic ” (1895). ** Canopus ” (1897). ** Formidable ” (1893). New Ships (1899). 
Number included .. es Nine* Six Six Four 
Length between perpen-, 

diculars .. ey me 390 ft. 390 ft. 400 ft. 405 ft. 
Breadth sg = S| 1 | Th os | 76 +: 75 ft. Gin. 
Draught (medium) P| 27 ft. 6 in. ae 26 ft. 9 in. 8. 
Displacement oe A 14,900 tons 12,950 tons | 15,000 tons 14,000 tons 
Speedinknots .. .. 17.5 18} 18 19 
oy a, _— Natural 13,500 Natural 15,000 | —=— Natural 18,09 
Cylinders ‘ 40 in., 59 in., 88 in. 30 in., 49 in., 80 in. 31} in., 51} in., 84in. 334 in., 54}in., 63 in., 63 in, 
Stroke : lin. §1 in. 51 in. 48 in. 
Revolutions .. 106t | 108 108 120 
Piston speed. . o° . 901 918 ft. 918 ft. 960 ft. 
Working pressure .. oo 155 Ib. 300 Ib. to 259 Ib. 300 Ib to 25) Ib, 300 Ib. to 250 Ib. 
Boilers, number and type 8S. E. cylindrical 20 Belleville 20 Belleville 24 Belleville 
Heating surface... ae 25,570 sq. ft. 33,793 sq. ft. 37,120 sq. ft. 43,260 sq. ft. 
Grate area .. or <n 821 ,, 1,050 ,, 1,170 ,, 1,375 ,, 
Heating surface per I.H.-P. F.D. 2.04, N.D. 2.45 sq. ft. 38) .,, 2.475 ,, 2.4 
LH.-P. per square foot of 

grate area.. F.D. 15.22, N.D. 12.63 12.85 128 13.1 


1400 tons 1580 tons 


[ four 12-in. breechloading 18 in., four 12-in. breech-| tubes,18 in. in dam, 18 in. tubes, four 12-in, 
A t guns, twelve 6-in. q.-f.,, loading guns,twelve6-in.| four 12-in. breechload-, breechloading guns, 
ny + eighteen 12-pounders, q.-f.,ten 12-pounderq.-f.,, ing guns, twelve 6-in. twelve 6 in. q.-f., twelve 
twenty smaller guns and eighteen smaller) q -f.,eighteen12-pdrs., 12-pounder 4q.-f., and 
guos and Maxims | and twenty smaller other smaller guns and 
| guns Maxims 
f Belt, 9 in. 6 in. 9 in. 7 in. to 4 in. 
Armour ‘| Bulkhead, 14 in. to 9 in. 12 in. 12 in. to 9 in. 11 in. to 10 in. 
\| Barbette, 14 in. to 6 in. 12 in. to 5 in. 12 in. to 6 in. 10 in. to7 ix 
* All commissioned. + Actual run on forced-draught trial for 12,497 indicated horse-power. 
TABLE II.--Britisnh Cruisrrs BuILpING OR PROJECTED. 
Class .. ** Argonaut” Class. “*Oressy ” Class. “ Powerful” Class. New Cruisers. 
Number sie - y Eight Six Two Two 
Length between en- 
-~ le ron a 435 ft. 440 ft. 0 in. 500 ft. 500 ft. 
Breadth 69 ,, OD. 6» 5 71 ft. (extreme) 
Draught 4 24 ft. 7 io. oe 20 4s 26 ft. 
Displacement 11,070 tons 12,009 tons 14,200 tons 14,100 tons 
Speedinknots.. oe 203 21 22 23 
Indicated horse-power .. 18,0.0 21,000 4 25,000 | ; ’ 30,000 
Cylinders .. os -. 34in., 55} in., 64 in., 64 in. 36 in., 59 in., 68 in., 68 in, 45 in., 70in., 76in.,76in 43}in., 71in., 81} in., 814 in. 
Stroke ae 26 oe 48 in. 48 ia. 48 in. 48 in. 
Revolutions .. 120 120 114 4 120 
Piston speed. . 960 960 915 ft. . _ 960 ft. 
Working pressure .. . 360 Ib. to 250 Ib. 300 to 250 260 to 210 309 to 259 
Boilers, number and type 30 Belleville 30 Belleville 48 Belleville 43 Belleville 
Heating surface oe 47,300 sq. ft. 51,500 sq. ft. 69,576 sq. ft. 71,970 sq. ft. 
Grate surfa*e a ‘ pe 1, es 2193.6 ,, 2,310 ,, 
Weight of machinery 1630 tons 1800 tons 2258 tons 2500 tons 
I.H.-P.perton .. _ .. 11.6 11.67 11.08 12.00 
Square feet of heating - 
surface per I.H.-P. oe 2.5 eq. ft. 2.45 2.79 2.4 
I.H.-P. per square foot of 
grate area .. ‘ 13.6 27 1L.4 13.0 


Same as Powerful. 
breechloading, twelve 

€-ia. q.-f., and thirty 

smaller guns. 


the stokeholds to .get the power for the 21} knots, 


it will be recognised that it can never be relied 
upon. As shown in another column (page 809), 
the Argonaut realised a speed of 21.17 knots with 
one-tenth of this draught, and the power per 
ton of machinery complete was in the one case 
11.6 indicated horse-power per ton under natural 
draught, as compared with 13.8 indicated horse- 
power in the Blenheim under forced draught, and 
9.6 indicated horse-power per ton under natural 
draught. The Diadem gave 14.11 indicated horse- 
power per ton, with only 0.3 in. of air pres- 
sure. The figures given in Table II., however, 
are those provided for in the design, and although 
they were exceeded on the trial of the Argonaut 
we retain them here for comparison. The Cressy 
class has a 6-in. belt, with 2-in. nickel steel 
reinforcing the shell plating at the forward end, 
and two 9.2-in. breechloading guns have been 
preferred to four 6-in. quick-firers. The Power- 
ful, like the Argonaut, depends on a protective 
deck, but the new cruisers will have a 6-in. to 
4-in. belt extending right to the ram, with a 
5-in. bulkhead at the fore and after end, and 
6-in. gun protection. It will thus be seen that 
they are much more extensively armoured than 
any class. They differ from the Powerful also in 
having no poop, but in this respect resemble all 
the other vessels included in the Table, the change 
being made to economise weight. Again, the vessels 
of the Cressy class at the draught given take 800 tons 
of coal, the Argonaut 1000, the Powerful 1500, and 
the new cruisers 1000 tons. It will be observed 
that since the Powerful and Terrible the pressure 
has been increased by 40 Ib., consequently the 
diameter of the high-pressure cylinder has been re- 
duced, notwithstanding the increased power, the low- 
pressure cylinders have been increased, while at the 
same time the engines will run faster. A higher duty 
is expected from the boilers, the heating surface being 
reduced from 2.69 square feet per unit of power to 























Dec. 23, 1898.] 


ENGINEERING, 


831 








9.4 units ; but this was sufficient this month in the 
Argonaut, while less served in the Diadem, and as 
the type of boiler in all cases is the same, the boiler 
installation provided promises to meet requirments. 
The power and speed particulars strongly exemplify 
the progressive policy which has characterised the 
work of Sir William White and Sir John Durston. 
The four Argonauts were launched this year. 
The Cressy six are being built, two at Fairfield— 
the Cressy and Aboukir—two at Clydebank, the 
Sutle} and Bacchante—and two at Barrow-in-Fur- 
ness, the Hogue and Euryalus. The Powerful and 
Terrible are in commission, and one new cruiser is 
to be ordered from contractors, while the other will 
be laid down at Pembroke. There are no smaller 
cruisers in private yards that have not yet been 
launched, so that contractors are quite hy oe to 
take up the four smaller cruisers yet to be designed 
in connection with this year’s supplementary pro- 
gramme, and the destroyers yet to be given out. 
We may turn now to the warships launched in 
1898. The total is much higher than in the imme- 
diately preceding year, but this is due to the delay 
last winter consequent on the dispute in the engineer- 
ing trade. Thus, for instance, the battleship Goliath 
was to have been launched from Chatham, and the 
Ocean from Devonport, before the close of last 
year, but the underwater fittings were not finished 
in time, and the two ships fall to be included in 
this year’s total. The same applies to many mer- 
chant, as well as a few naval, ships numbered in 
this year’s output throughout the kingdom. But 
withal the effect of the dispute has not been much 
felt at the Royal establishments, largely owing to 
the Director of Dockyards’ extensive experience and 
knowledge of the firms who supply materials, &c., 
for dockyard-built ships. Mr. Williamson has all 
along made a special point of knowing personally 
the resources of manufacturers on the dockyard 
lists, as well as of taking a direct control of the pro- 
gress, and this in large measure explains why such 
satisfactory work is achieved, as indicated in 
the launch, for instance, of the Irresistible 
nine months after the Goliath left the same 
berth. It is true much of the material for 
the Irresistible was on the ground before the 


TABLE IJI.— Warships Launched in 1898. 





Indicated Value of 











— | No. | Tons. | Horse- — 
Power. pleted. 

en es | £ 
Dockyards .. .. 8 | 70,955 | 84,800 | 4,441,000 
Private yards(H.M.S.) ..| 22 | 70,033 | 168,800 | 4,242,000 
- (foreign) ..| 18 | 52,865 | 144,250 | 8,480,000 
Total ..| 48 | 193,353 | 397,850 12,163,000 





Goliath was launched; but the building of over 
4000 tons into the Irresistible within the time was 
a piece of work creditable to the administration. 
Eight ships were launched from the five dock- 
yards, the total being 70,955 tons displacement, or 
20,500 tons above the average for the past nine 
years. In the previous year the total,was only 
31,885 tons, but in 1895 and 1896 it was about the 
same as in the year now closing. These were the 
years when the Majestic battleships were turned out 
with so much activity, and it would almost appear 
as if there was little likelihood of any cessation of 
this rapid production, for vessels have been ordered 
to succeed those launched and are to be pushed on 
with all despatch. Two of the ships launched were 
battleships of the Formidable class,* the prototype 
at Portsmouth and the Irresistible at Chatham and 
two of the Canopus class,+ the Goliath at Chatham 
and the Ocean at Devonport, the particulars of 
both of which classes are already given in Table I. 
There was also the Spartiate from Pembroke, the 
last of thefour Argonauts,{ the other three of 
which were launched earlier in the year from 
private yards. One of the ‘‘P” cruisers has 
been launched—the Pysche at Devonport, 2135 
tons, 7000 indicated horse-power, and 20-knots, 
and belonging to the same class as the Pelorus§ 
on which Rudyard Kipling made the cruise which 
has given us his delightful sketch of a ‘Fleet 
in Being.” Eleven of these cruisers have been 
built—only two remain to be floated, the Pandora 
at Portsmouth and the Pioneer at Chatham. They 
are ready in dry dock and will be floated out when 


* See ENGINEERING, pages 666 and 791 ante. 
| Ibid., vol. lxii., page 152. 
{ Ibid., vol. lxv., page 548. 
§ Ibid., vol, lxiii., page 385, 








the berths are otherwise needed. The remaining 
two ships on the dockyard list are the Condor 
and Rosario launched from Sheerness only last 
Saturday. The total for the five dockyards is 
given in Table IV., from which it will be seen that 


TaBLeE IV.—Tonnage from each Naval Yard. 





























! 
1898. 1897. | Nine Years. 
a |___——s|Average 
} | | } 
| No. | Tons. No. | Tons. | No.| Tons. 
Portsmouth ..| 1 | 15,000/ 1 | 12,950 | 14 | 136,685 | 15,182 
Chatham | 2) 27,950 | 1) 5,800 | 14 | 128,280| 14,254 
Devonport we ee | 15,085 | — os 18 | 67,585 | 7,509 
Pembroke +} 1/ 11,000; 1° 11,000 | 10); 89,915; 9,9.0 
Sheerness i be 1,920 1 2,135 15 | 22,915 2,546 
Total a 8 | 70,955 | 4 31,885 | 71 | 445,330 49,481 
feta Pie | 


the Goliath at Chatham and the Ocean at Devon- 
port has made the year’s total of each yard above 
the average for ten years. In recent years, how- 
ever, the total has been considerably higher than 
this nine years’ average, as stated in Table V., 
which also shows the contract-built ships launched 
during the year. 

The ships built in private yards are more 
numerous by reason of the inclusion of ten de- 
stroyers and four gunboats. But there was one 
battleship, the Albion,* launched by the Thames 
Iron Works and Shipbuilding Company, Limited, 
Blackwall. She is of the Canopus type. There 
were three first-class cruisers of the Argonaut class, 
the prototype whose trials are dealt with in 
another column ; the Ariadne, to be delivered for 
trial in a day or two by the Clydebank Company ; 
and the Amphitrite, completing at Barrow-in- 
Furness. There were also launched three second- 
class cruisers of 5600 tons, 10,000 indicated horse- 
power, and 20 knots, the Hermes+ and Highflyer 
from the Fairfield Works, and the Hyacinth from 
the works at Govan of the London and Glasgow 
Company, who also launched the gunboat Dwarft 
of 700 tons and 1300 indicated horse-power ; while 
Messrs. Potter and Co, Liverpool, launched the 
sister ship Bramble. The Clyde thus launched 
six of the larger warships, which, with two de- 
stroyers, total 40,116 tons, more than half the 
British warship tonnage built by private firms. 


|The Earle’s Shipbuilding Company launched the 
| TasBLE V.—Production of British Navy Ships, 1890 8. 














Dockyard. Private Yard. Total. 
Year. eA es eS, 
| 

No. Toous., No. | Tons. | No. Tons. 
aoe perce | eee 
1890 8 22,520 | 13 42,475 | 21 64,995 
1891 8 68,100 | 10 39,150 | 18 107,250 
1892 9 50,450 13 90,750 | 22 141,209 
1893 9 32,400 | 5 1,910 | 14 34,310 
1894 8 26,709; 19 | 4,825 | 7 $1,525 
1895 8 70,850 | 28 | 66,412; 36 136,762 
1896 9 71,970 26 36,515 | 35 108,485 
1897 4 31,835 22 34,111 | 26 65,996 
1898 8 70,955 | 22 70,038 | 80 140,988 
Totals 71 445,330 158 386,181 | 229 831,611 














Prometheus of the Pelorus class already referred 
to. The destroyers included are all of about 300 
tons displacement and 6000 indicated horse-power ; 
except the Albatross, built by Messrs. Thornycroft, 
to go 32 knots. She is 360 tons displacement, and 
has engines to develop 7500 indicated horse-power, 
with which it is hoped the speed will be realised. 
The others are the Cygnet, Cynthia, and Coquette 
by the same firm; the Bullfinch and Dove by the 
Earle Company; the Orwell by Messrs. Laird ; 
the Leven by the Fairfield Company ; the Kestrel 
by the Clydebank Company ; and the Mermaid by 
Messrs. Hawthorn, Leslie, and Co. 

As to the foreign ships included in Table III. the 
most important need only be. named here. As 
usual Sir W. G. Armstrong, Whitworth, and Co. 
have supplied a. large quota, their list including four 
splendid cruisers and a training ship. the Asama 
and Tokewa, armoured cruisers for Japan, both of 
9700 tons displacement, with engines of 17,000 
indicated horse-power, to give a speed of 21} knots, 
the Hai-Chi, of 4500 tons, with engines of 18,000 
indicated horse-power for China, to steam 24 knots 
under forced draught ; the Don Carlos, for Portugal, 
of 4250 tons and 12,500 indicated horse-power, to 
give a speed of 22 knots ; and the 4560 ton, 14,750 
indicated horse-power cruiser carrying the signifi- 





* See ENGINEERING, vol. Ixv., page 799. 
+ Ibid., vol. lxv.. pages 479, 497, and 580 ante. 
$ Itid,, page 563 ante. 





cant name of ‘‘4th of July,” although its owners 
are not yet disclosed officially. The Thames Iron 
WorksCompany launched the battleship Shikishima, 
(see pages 593 and 626 ante), and Messrs. Yarrow and 
Messrs. Thornycroft launched several torpedo-boat 
destroyers for Japan, Germany, and other Powers, 
the total, as we have shown, being 18 vessels of 
52,365 tons, and 144,250 indicated horse-power, 
while in the previous year the total was 30,790 
tons, and 120,650 indicated horse-power ; in 1896, 
however, it was 47,364 tons, 118,364 indicated horse- 
power, and the value over three millions sterling. 
The coming year promises a still larger total, as a 
large number of foreign warships are under con- 
struction. 
(To be continued.) 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 9. 

THE rush of steel rail orders which has aggregated 
three-quarters of a million tons in ten days has tempo- 
rarily subsided ; but may, and probably will, be re- 
newed after the holidays. The estimates of probable 
consumption for 1899 vary from 2,000,000 tons to 
3,000,000 tons. The projected mileage is variously 
estimated from 5000 to 20,000 miles. Preparations 
are being made for a great deal of new work. Pro- 
jects are being considered for the establishment of 
three shipyards. The latest orders for freight cars are 
the largest which have been placed this year. Several 
railroad managements are considering the advisabilit 
of equipping with all-steel cars, the demand for whic 
has led the builders to a hurried doubling of capacity. 
There are a host of projected enterprises and outlays 
which will absorb a vast amount of material. Loco- 
motive work is becoming quite urgent, according to 
reports just to hand from all the works, and it is now 
known through agents, who have made a tour of the 
West, that a good many of the smaller roads will be in 
the market in a month for engines and cars. The 
iron trade is very strong, and within two days iso- 
lated cases have been heard of when higher prices 
were paid for special foundry pig iron and basic iron. 
There is also this week a press for quicker deliveries 
of bar, sheet, and pipe iron ordered a month ago. 
The Western markets are active, because of the placing 
of more or less business for spring delivery. ‘The in- 
crease of business at machine-shops is noted. Coke 
production is heavy, and only one oven in six is idle, 
There is great activity in all coal mines, anthracite 
production being 5,000,000 tons for November. Coast- 
wise shipments are more or less retarded by a scarcity 
of vessels and the increased demand coupled with 
losses of 200 craft points to a rush for coastwise ton- 
nage construction. 


December 14. 

This is the dull season, but an unusual amount of 
business has been done during the past week because 
of the growing impression that prices are likely to be 
stronger as the season progresses. Southern furnaces 
announced an additional advance of 25 cents a ton last 
Saturday, after having sold large lots at less. The 
Bessemer Pig Association has sold close on to 600,000 
tons for next year’s delivery. Mill and foundry iron 
have sold well all the week, and consumers now feel 
they can sit down until after the holidays, About 
100,000 tons of steel rails have been contracted for, 
most of them in those mills which sell at 17 dols. 
Chicago rails are 18 dols. Inquiries to-day are figured 
out to amount to over 80,000 tons, not counting the 
Pennsylvania Railroad order. By the close of January 
the rail mills will have orders for not less than 1,000,000 
tons. Some reputable authorities believe that there 
will be at least 500,000 tons rails additional ordered 
before March. This is probable as matters stand now. 
Billet manufacturers have been doing very little busi- 
ness for a week, but those who are behind the scenes 
know several hundred thousand tons are liable to be 
ordered at any time. The price is 17.50 dols. at tide 
water and 15.50 dols. at mill. Big bar iron orders 
were placed last week at bar mills, and these mills 
will probably be crowded for months to come because 
of the inauguration of a re-equipment policy. All the 
Trunk lines from the Atlantic seaboard to Chicago 
are, or soon will be, in the market for more cars, and 
it may soon be a question where the iron is to come 
from. There is also likely to be a pressure on the 
plate mills which may crowd prices up. The order for 
Australian delivery of 35,000 tons has just been 
placed, and an additional order of 50,000 tons will be 
placed as soon as ae can be found to squeeze in the 
work. Our home demands are very pressing for 
plates, and large buyers are figuring with a view uf 
placing their orders before the situation becomes acute. 





PENNSYLVANIA RarLRoAD.—The Pennsylvania Rail- 
road Company is about to acquire a Jease of land for a 
terminus at the Wallabout Market, Brooklyn. The com- 
pany proposes to provide train sheds and other facilities, 
and to use its new acquisition as a central distrituting 
point fur Long I-land, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was firm on 
Thursday forenoon, when a quiet business was done. About 
20,000 tons of iron danced hands, and Scotch rose 14d. 
per ton, and Cumberland hematite iron 4d. per ton. Other 
15,000 tons changed hands in the afternoon, and prices 
were without further change. The settlement prices 
were: Scotch iron, 483s. 10}d. per ton; Cleveland, 
443. 14d. ; Cumberland and Middlesbrough hematite iron, 
respectively, 56s. 44d. and 54s. 44d. per ton. At the fore- 
noon meeting of Friday’s market some 20,000 tons were 
dealt in. Prices were firm, and at the last Scotch got up 
1d. per ton. The market was strong in the afternoon, 
Scotch advancing other 4d., hematite iron 4d., and Cleve- 
land 2sd. per ton; and the closing settlement prices 
were 49s. 14d., 44s., 563. 9d., and 53s. 3d. per ton. A good 
business was done on Monday forenoon. About 40,000 
tons changed hands, and the tone was firm. Scotch rose 
3d. and hematite iron 34d. per ton. In the afternoon 
between 15,000 and 20,000 tons were sold, and prices were 
from 1d. to 3d. per ton easier. About 10,000 tons were 
dealt in on Tuesday forenoon, The tone was flat, and 
Seotch fell 2d. and hematite iron 3d. per ton. Only a 
small business was again done in the afternoon, not more 
than 10,000 or 12,000 tons, and prices were without further 
change. At to-day’s forenoon market only 10,000 tons 
were sold, but the tone was very firm. Scotch iron rose 
1d. per ton. In the afternoon about 15,000 tons change 
hands, and the tone was firm, Scotch iron rising other 2d. 
and hematite iron 3d. per ton. The settlement prices 
were 493. 4)d., 44s. 3d., 57s. 3d., and 55s. 3d. per ton. 
The following are the current quotations for makers’ 
No. 1 iron: Glyde, 56s. per ton; Gartsherrie, 56s. 6d.; 
Calder, 57s.; Summerlee, 57s. 6d.; Coltness, 60s.—the 
foregoing all shipped at Glasgow ; Glengarnock (shipped 
at Ardrossan), 54s. 6d.; Shotts (shipped at Leith), 57s. ; 
Carron (shipped at Grangemouth), 56s. per ton. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 4601 tons, against 4189 tons in the corre- 
sponding week of last year. They included 170 
tons for India, 150 tons for Australia, 405 tons for 
France, 185 tons for Italy, 215 tons for Holland, 
100 tons for China and Japan, smaller quantities for 
other countries, and 2974 tons coastwise. The furnaces 
at present in blast number 82, of which four are 
making basic iron, 30 are making ordinary iron, and 48 
are working on hematite iron ores. During the week 
hematite furnaces have been substituted for furnaces 
making ordinary iron at Gartsherrie and Monkland- 
Clyde. Atthe same time last year 81 furnaces were in 
blast. The general state of the iron trade remains very 
healthy, especially in the home demand, there being less 
inquiry for export. Advices from America point to 
higher prices and decreasing stocks. The stock of pig 
iron in Messrs. Connal and Co.’s stocks stood at 317,843 
tons, as compared with 318,809 tons yesterday week, thus 
showing a reduction for the past week amounting to 966 
tons. 

Finished Iron and Steel.—There is a very active busi- 
ness doing in finished iron, and steel is much in demand, 
at firm prices. The first American shipment of steel 
plates to the Clyde was landed last week. Some of the 
American steelmakers are having their produce rejected 
as failing to meet Lloyd’s tests, the steel coming to hand 
being said to be basic rather than that from the Siemens 
furnaces. 


Glasgow Copper Market.—The copper market was idle 
last Thursday forenoon, and prices came down 1s. 3d. 
per ton. There was nothing done in the afternoon, but 
prices recovered 3s. 9d. per ton. No transactions were 
recorded on the following forenoon, but the price ad- 
vanced 6s. 3d. per ton. Prices gave way 1s. 3d. per ton 
in the afternoon. At the morning meeting of the copper 
market on Monday, 100 tons were bought, and the price 
advanced 6s. 3d. per ton. There was nothing done in the 
afternoon, but the price gave way 2s. 6d. per ton. Yester- 
day forenoon some 25 tons changed hands, and the price 
advanced 2s. 6d. per ton. Nothing was done in the 
afternoon, and prices remained unchanged. At to-day’s 
morning meeting 25 tons was dealt in at yesterday’s 
prices. Other 25 tons changed hands in the afternoon, 
and the price rose is. 3d. per ton, the settlement price 
being 55/. 15s. per ton. 

University Engineering Society.—At the last meeting 
of this society, Mr. W. B. Sayers, M. Inst. E.E., gave a 
lecture on ‘‘ The Economic Use of Electricity in Power 
Transmission and Distribution.” Mr. Henry A. Mavor 
——s the chair. Mr. Sayers discussed the question 
which is now engaging the attention of many engineers, 
namely, under what conditions is it advantageous or 
economical to use electricity as a means of transmitting 
and distributing power? a very difficult question to 
answer. This question he considered from various stand- 
points, and he showed a number of diagrams giving the 
cost of energy derived from falling water, from gas, and 
electric mains per horse-power in Glasgow and Edinburgh, 
specially noting the ‘‘load factor.” 


The Inte Mr. E. W. Findlay, Nobel's Explosives 
Works.—The great industrial establishment known as 
Nobel’s Explosives Works, at Ardeer, Ayrshire, the 
largest of the kind in existence, has within the past few 
days lost its second in command, Mr. Kdward W. Find- 
lay, the engineer aud sub-manager. He served his ap- 
prenticeship with Messrs. Randolph, Elder and Co., 
and before he was 28 years of age, he was installed in 
the works with which the rest of his life was most closely 
connected. Indeed, sometimes in the absence of Mr. 
Lundholme, the general manager, Mr. Findlay took com- 
plete charge of the works. He was in his fifty-first year 
at his death, but di ing his connection with the great 








concern he did an amount of duty both at home and 
abroad, in South Africa and other places, which rendered 
him very valuable to the directors. 
opening meeting 
Civil ingineers 


Institution of Civil Engineers.—The 
of this session of the Institution of 
(Glasgow Association of Students) was held last Monday 
night in the rooms, 207, Bath-street, Mr. A. B. Mac- 
donald, president, in the chair, After the president’s 
opening remarks, Mr. David Home Morton, M. Inst. 
C.E., M.Inst. Mech. E., read a paper on ‘ Evolution 
and Environment in Engineering.” Mr. Morton dealt 
first with the evolution of bridge-building, referring to 
the articles on that subject published in ENGINEERING in 
1892, and he afterwards spoke of the evolution of the 
locomotive engine and the effect of environment on these 
subjects. He also dealt with the improvements made in 
permanent way and railway-carriage building, and the 
value of scientific and practical training to young engi- 
neers. The lecture, which was followed by a discussion, 
was illustrated with limelight views. On the motion of 
0 chairman, Mr. Morton was accorded a hearty vote of 
thanks. 


The Strength of Crane Scaffolding.—The second ordinary 
meeting of the Royal Society of Edinburgh was held on 
Monday night, Lord Kelvin, President, in the chair. 
Mr. R. G. Alford, M. Inst. C.E., read a very interesting 
paper on ‘‘ Crane Scaffoldings, their Mathematical Calcu- 
lations and Probable Theoretical Deficiencies.” He ba 
his calculations on two scaffoldings at the Royal Infirmary, 
Edinburgh, and the Waverley Station, Edinburgh, 
the latter of which was blown down on March 18 last. 
He described the construction of the two, and de- 
duced certain rules which mathematical conditions 
seemed to imply as a necessity for safety. He dwelt 
on the supreme importance of effective combina- 
tion of the towers. As to the Waverley Station struc- 
ture, he suggested that theoretically it should have stood. 
He made three suggestions to contractors. When there 
were three towers they should adopt the strict equi- 
lateral triangle form, and so be prepared for any direc- 
tion of the wind. They should never omit deep bracing 
girders between the towers halfway up, and when they 
did not stand on the ground their feet should be con- 
nected in a similar manner. The towers ought also to be 
filled up with stones or bricks at each leg, to add stability 
to the feet. In reply to the discussion which followed 
his paper, Mr. Alford said that in the case of the 
Waverley Station accident it was a matter of weight 
against wind. Had the scaffolding been overturned by. 
too much weight being put upon it, his conclusions would 
have been different. In answer to Lord Kelvin, he said 
he thought the greater weight of the legs would have pre- 
= an accident. Several other communications were 
made. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
night—Mr. George Russell, president, in the chair. 
After some announcements had been made, a discussion 
was commenced on Mr. Shute’s paper read at last 
meeting, the speakers being Messrs. F. J. Rowan, 
Watkinson, Couper, Thom, and Mollison; but in 
view of the fact that Professor Biles, who was pre- 
sent, had a paper to read, it was agreed to post- 
pone the discussion till next meeting. Mr. Arnot’s 

per on ‘‘ Electric Meters and the Systems of Charg- 
ing for Electric Energy” next came up for discussion— 
the chief speaker being Professor Andrew Jamieson, of 
the Technical College. The discussion was also postponed 
till next meeting. Subsequently Professor Biles read a 
most interesting paper on ‘‘ Tehebitcheff’s System of 
Calculating Curves Applicable to Ships, instead of 
Simpson’s and the French or Trapezoidal Methods.” 
The comparisons instituted were exceedingly interesting. 
The discussion will come on at next meeting. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Leeds Forge Company, Limited.—This company 
has applied to Mr. Justice Stirling at the Chancery 
Court for sanction to reduce its capital. It was formed 
in 1889 with a capital of 600,000/. in 120,000 shares of 
5/. each. Of these, 40,000 were preference and 80,000 
ordinary shares. Thirty thousand ordinary shares re- 
mained unissued, and it was propo to cancel them, 
and to reduce the 40,000 preference. and 50,000 ordinary 
shares to 3. each, a reduction of 2/. per share, or 180,000/. 
in all. This would reduce the original capital from 
600,0007. to 450,000/., and the reduction of the paid-up 
capital from 5/. to 3/. per share would reduce the capital to 
270,0002. It was stated that the company’s liabilities on 
debenture were 150,000/., and to general creditors 26;000/. 
In the first years of the company some dividends were 
declared on the preference shares, but none on the ordi- 
nary shares, but since 1892 no dividends at all have been 
declared. The position of the company was attributed 
to unforeseen competition, bad trade, and similar causes. 
The application was granted. 


The Manufacture of Armour-Plates.—The three Shef- 
field works engaged in the manufacture of armour-plates 
have been fully employed during the past year. Very 
considerable extensions of the plant at all the armour- 
plate works are being made, and it is fully expected that 
in less than twelve months the output of armour will be 
nearly doubled. The Sheffield works are also engaged 
upon the armour for Japanese battleships and cruisers 
building at Newcastle, on the Clyde, and on the Thames. 
During the year the British Government has _ placed 
orders for armour for the following battleships: H.M.S. 
Albion, Canopus, Glory, Goliath, Ocean, Vengeance, 
Formidable, Implacable, Irresistible, and also for the 
following first-class cruisers: H.M.S, Aboukir, Cressy, 





Hogue, and Sutlej. These ships are now either launched 
or building in the yards at London, Portsmouth, Bir. 
kenhead, Chatham, Devonport, Barrow, Fairfield, and 
Clydebank. 


Iron and Steel.—In all the iron and steel establishments 
work is being carried on at es pressure, with a view of 
clearing off as much as possible before the Christmas 
holidays. It has been the custom in many years for 
works to be closed from before Christmas until after New 
Year’s Day, but in many departments the stoppage will 
be shortened this season as much as possible, especially 
in all shops having to do with engineering work, 
Makers of iron and steel report that they are well booked 
ahead, and anticipate ample employment for some time 
tocome. Many of the cutlery and silver-plating estab. 
lishments engaged in the production of the bok classes of 
goods, are running overtime executing late orders for 
season requirements. Year by year, since silver became 
so cheap, the demand for silver ware has increased, and 
this year it has been greater than ever. Presentation 
plate, table ornaments, and similar articles are being made 
weighing 1000 ounces and taper but there are also 
being turned out large quantities of thin, flimsy stuff, that 
will give little satisfaction in wear. A — deal of work 
is being done in file, saw, and edge-tool branches. 


South Yorkshire Coal Trade.—A_ very fair amount of 
business continues to be done in all departments of the 


sed | coal trade, and the present intention is to curtail holi- 


days as much as possible. There is a very excellent 
demand for all classes of steam coal, as well as for fuel 
for engine purposes. The consumption of gas coal is 
also on the increase, and a strong effort will be made to 
secure better prices when contracts have to be renewed, 
The comparatively mild weather is checking sales of 
house coal, and prices remain low. Coke both for blast- 
furnace, foundry, and steel-making uses is in excellent 
demand, and prices are very firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and the amount of business 
doing was but small. At the same time a very cheerful 
tone prevailed, and a satisfactory feature was the number 
of inquiries for delivery of pig iron over periods next year. 
No. 3 g.m.b. Cleveland pig iron changed hands at 44s. 3d. 
for prompt f.o.b. delivery, and that price was generally 
named, but several sellers held out for more; makers, as 
rule, putting the price at 44s. 6d. ; while for delivery over, 
the first half of 1899, the quotation was 45s. The lower 
qualities were steady. No. 4 foundry was about 44s.; 
grey forge, 42s.; mottled, 42s.; and white, 41s. 9d. 

o. 1 Cleveland pig was about 45s. 9d. Middlesbrough 
warrants were quiet at 44s. 3d. cash buyers. East coast 
hematite pig was in pretty good demand, but sellers 
opined that igher prices should rule, considering cost of 

roduction. Nos. i, 2, and 3sold at 55s. for early delivery, 

ut there were some producers who were by no means 
anxious to do business on such terms. Spanish ore was 
dear, and dealers were afraid to operate, preferring to 
wait to see what the Spanish Government will do in the 
way of taxing ore. Business was confined to transactions 
for early delivery. Rubio was fully 15s., ex-ship Tees. 
Middlesbrough hematite warrants were not quoted. To- 
day’s market was quiet, and there was no change in 
quotations. 


Manufactured Iron and Steel.—Very little new can be 
said of the manufactured iron and steel trades. Work is 
very plentiful, and quotations are strong. As usual, 
however, the holidays will disorganise affairs to some 
extent. Iron ship-plates are 6/. 10s. ; iron ship-angles, 
6/. 5s. ; steel ship-plates, 67. 15s. ; and steel ship-angles, 
6/. ‘elias less the customary 24 per cent. discount for 
cash. 


Cleveland Institution of Engineers.—At a meeting of 
the Cleveland Institution of Engineers on Monday, an 
interesting paper was read by Mr. Jos. Harrison, of 
Middlesborough, on the ‘‘ Ford and Monson Hot-Blast 
Stove.” The paper elicited a lengthy and instructive 
discussion. 

Coal and Coke.—Fuel generally is strong. We under- 
stand that the large locomotive coal contracts for the 
North-Eastern Railway have been completed at prices 
74d. to 9d. per ton above the rates paid last time. The 

orth-Eastern Railway consume about 1000/. worth of coal 

r day. Heavy deliveries of gas coal continue to be made. 
3unker coal is brisk with quotations rather stronger. 
Manufacturing coal is selling over next year at advance 
prices. Coke continues in excellent demand for local con- 
sumption, and it is expected that more will shortly be 
required for the north-west. Average blast-furnace 
qualities have sold at 15s. 6d., delivered here. 





Pic in GerMANy.—The production of pig in Germany 
in October was 614,497 tons, as compared with 611,77 
tons in October, 1897. The aggregate output in the first 
ten months of this year was 6,101,717 tons, as compal 
with 5,674,487 tons in the corresponding period of 1897. 





LANCASHIRE TRAMWAYS.—The Blackburn Town Coun- 
cil, which recently acquired the tramway system of the 
borough for 77,000/., and which has adopted electric — 
tion, agreed on Monday tv join with the Darwen Counc 
in purchasing the steam tramways connecting the two 
towns, and owned by the Blackburn and Over Darwen 
Tramways Company. The price is 48,500/., Blackburn's 








contribution being 23,0002, 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—Last week’s shipments of steam coal were 
360,000 tons, or 30,000 tons more than in the preceding 
seven days. The market has shown considerable buoy- 
ancy, the best descriptions making 12s. 9d. to 13s. 9d. per 
ton, while secondary qualities have brought 11s. to 11s. 6d. 
per ton. Household coal has ruled firm ; No. 3 Rhondda 
large has made 12s. 6d. to 43s. per ton. Coke has been 
in great demand at late rates. 


Canada and Barry.—A representative of the Canadian 
Government has visited Barry Dock, and was’ much 
interested in the arrangements which the Barry Railway 
Company proposes to make in order to deal effectively 
with import traffic. 


Tredegar.—Arrangements have been completed for re- 
starting the largest blast-furnace in the Tredegar Com- 

any’s iron and steel works. The whole of the furnaces 
ed been idle since the extensive works were closed 
seven years since, with the exception of one small furnace 
re-started at the beginning of this year, but closed again 
in consequence of the dispute in the coal trade. 


Newport.— At the last monthly meeting of the Newport 
Harbour Board, the question of improving the river by 
the construction of training walls came on for consideration 
on the report of the Dredging Committee. The adoption 
of the scheme was moved by Mr. T. E. Watson, chairman 
of the Dredging Committee. He dealt’ with the report 
of the consulting engineer, Mr. Vernon Harcourt, who 
had gone into the question of obviating the danger of 
Powder-House Point, or Pentland Point, as it has latterly 
been called. Mr. Harcourt submitted three schemes, and 
the committee recommended the adoption of the third 
and least expensive one, which consisted of a training wall 
for regulating the channel round a bend: below the Union 
Dry Docks at a moderate cost, without interfering with 
the future construction of wharves round the eastern side 
of the bend. The estimated cost of the scheme was 17,8001., 
exclusive of the cost of land. The committee’s view 
was that this training wall should be constructed on the 
east side of the river, and that the western foreshore 
should be dredged until the action of the training wall 
stopped the accumulation of mud at that point. The 
committee recommended that the Commission, in con- 
junction with the Town Council, should go to Parliament 
in the session of 1900 for powers to carry out the works. 
The report was adopted with one dissentient. 


Briton Ferry.—Large cargoes of iron ore have been 
received at the works, and the output of hematite has 
continued satisfactory. Six furnaces are in operation at 
the Briton Ferry Works, and three at the Albion Works. 


Sewage at Taunton.—Colonel Durnford, R.E., an in- 
spector of the Local Government Board, held an inquiry 
on Thursday with reference to an application by the 
Taunton Town Council for power to borrow 18,000/. for 
sewage disposal works on the septic tank system. Mr. 
Douglas Metcalfe, of Bristol, opposed on behalf of the 
Beadon Trustees and others. Mr. G. Webber and Mr. 
Standfast also opposed the a The inspector 
subsequently viewed the works. The decision of the 
Local Government Board will be made known in due 
course, 

Coal at Bargoed.—-Messrs. Happerfield and Williams, 
Newport, who have been sinking at Bargoed, have struck 
the Mynyddysllwyn seam, with a thickness of 2 ft. 3 in. 








AMERICAN LOCOMOTIVES FOR THE MIDLAND RaILway. 
—The Midland Railway Company has ordered 20 locomo- 
tives from American firms. Tren are to be supplied by 
the Schenectady Locomotive Works, and ten by the 
famous Baldwin Locomotive Works, Philadelphia. The 
Midland directors are necessarily a gi deal mixed up 
with the British engineering interest, and the orders given 
for American engines are sought to be explained by the 
fact that home locomotive works are so busy that they 
cannot execute further orders promptly. It is, however, 
none the less a remarkable fact that upon one great 
English system, American- built locomotives will be 
shortly running. Baldwin engines have been exported 
for some years i“ to South America, Australia, New 
Zealand, British India, and South Africa ; but the Mid- 
land Railway order is the first made upon purely English 
account. Some of the Baldwin engines are stupendous 
affairs, —— as much as 100 tons each. These, how- 
ever, may regarded as so many railway giants; the 
ordinary Baldwin locomotive is of much more moderate 
proportions and weight. 





THE PURIFICATION OF DRINKING WaTER : ERRATUM.— 
In the article which appeared in last issue of ENGINEER- 
ING on the above subject, the following corrections should 
be made: On line 23 from the bottom of the first column, 
the word “products” should be in the singular. On 
line 18, for ‘‘chloride” read ‘‘chlorate.” On line 16, 
for ‘41 deg. Fahr.” read ‘59 deg. Fahr.” The equation 
on the twelfth line, together with its subjoined note, 
should read as follows : 


I. 3K C10, +2H,SO,=KCIO,+2KHS0,+ 
Cl, O; + H,O + O ‘ 


The oxygen, however, at once reacts on the chloric an- 
hydride, according to the equation : 


IT. Cl, Os + 0 =2Cl10,, 
and the second member of I. becomes : 
KClO,+2KHS0O, + 2Cl0, + H,0, 


i.¢., potassium perchlorate, potassium hydrogen sulphate 
polozone, and water. On line 22 from the bottom of the 


second column of page 768, after ‘‘ Mr. Andrew Howart- 
Son, read ‘‘ Assoc, M. Inst. C.K.” 


MISCELLANEA. 


THE David Salomons Scholarship for 1899 has been 
awarded by the Institution of Electrical Engineers to T. 
R. Renfree, student in the Siemens Engineering Labo- 
ratory, of King’s College. 


We have received No, 8 of ‘‘Sell’s Commercial Intelli- 
gencer,” which contains interesting special articles on 
foe Rates” and ‘‘Our Sphere of Influence in 

ina.” 


The Highways. Committee of the London County 
Council have provisionally settled the terms of the agree- 
ment with the London Tramways Company for the pur- 
chase of the company’s undertaking for 850,000/. The 
Parliamentary Committee proposes to seek power to 
enable the Council to use electrical traction on its 
tramways. 


The British Schuckert Electric Company, Limited, has 
been registered in London with a capital of 200,000/., the 
whole of which has been privately subscribed. The new 
company will devote itself principally to the working of 
concessions for electric tramways and central stations, as 
well as to the supply of plant for chemical and other in- 
dustrial purposes. 


The traffic receipts for the week ending December 11, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,626,545/., which was earned on 19,253} 
miles. For the corresponding week in 1897 the receipts 
of the same lines amounted to 1,548,481/., with 19,0544 
miles open. There was thus an increase of 78,064/. in 
the receipts, and an increase of 219 in the mileage. 


A numerously signed petition has been forwarded to 
the Court of Common Council supporting the application 
made by the Charing Cross and Strand Electricity Supply 
Company for a provisional order authorising the company 
to supply electric energy within the City.. The present 
City supply is alternating, whilst the company mentioned 
above propose to furnish a direct current. 


A case, very important from the industrial point of 
view, came before the Appeal Court this week. The 
case was one in which the premises of Messrs. J. Lyons 
and Sons and of Mr. A. Schénthal were picketed. A 
perpetual injunction against the parties responsible for 
the picketing was granted by Mr. Justice Byrne, and 
this was now appealed inst. It was admitted that 
there had been no physical violence or obstruction, the 

icketing being of a peaceful character, though very strong 
anguage had been used, especially towards women. In 
the end the Court dismi the appeal, holding that it 
was illegal to watch and beset premises in the manner 
complained of. 


The Westinghouse Machine Company have now under- 
taken the construction of five very large Parsons steam 
turbines, for which they hold the American rights. Each 
of these five turbines is to be of 2500 horse-power. They 
are intended for dynamo driving at the new station, at 
Twenty-eighth-street, New York, of the United Electric 
Light and Power Company. This station already con- 
tains plant of 9600 horse-power, driven by vertical 
engines, and the saving in space effected by the adoption 
of the turbines is well shown by the fact that though of 
—_ capacity the new plant will occupy less than one- 

alf of that taken up by the existing engines. In addi- 
tion to these large turbines, the Westinghouse Company 
are also building three of 500 horse-power each for use 
at the shops of the Air Brake Company, at Wilmerding. 


At the last meeting of the Birmingham Association of 
Students of the Institution‘of Civil Engineers, a paper on 
‘* Axles for Road Carriages,” was read by Mr. H. R. 
Thomas, B.Sc. The author described the various axles 
commonly in use, stating that ball bearings were inap- 
plicable to ordinary carriage axles, as it was difficult to 

roperly harden such large bearings. Rolling bearings, 

owever, had, he considered, a great future. The best 
iron axles were, he stated, ‘‘faggotted,” being built up of 
seven to nine pieces welded together under the steam 
hammer. Wheels were built conical to resist the strain 
set up in turning a corner, and in consequence it was 
necessary to ‘‘dip” the axle so that the spoke carrying 
the weight should always be vertical. At the conclusion 
of the meeting the resignation of Mr. H. C. Adams, who 
has filled the post of honorary secretary for five years 
was announced, his successor being Mr. G. J. de Brissac 
Phelps. 

A striking illustration as to the fashion in which promi- 
nent Frenchmen are inclined to regard their over-seas 
pon as mere milking cows for the home manu- 

acturers, is presented by a speech delivered by M. Meline 

to Association de l’Industrie et de l’Agriculture Fran- 
caise. M. Meline demanded legislation to prevent the 
establishment of cotton factories in Tonquin. He stated 
that were this allowed it would be the ruin of the French 
Colonial Empire, ‘“‘ for never in France would they con- 
sent to act as the English do.” It was certain that on 
the day in which their colonies thus emancipated them- 
selves commercially, it would be said that they were 
not worth the many sacrifices made. Their aim had been 
to create outlets for their own industries. Obviously the 
French have not = got over the medieval notion that 
colonies exist solely for the benefit of the Mother Country, 
though in excuse it must be added that it took us a long 
time and a sharp lesson to learn the fallacy of the above 
theory. ° 

Some important work on the matter of water-power 
development is to be undertaken in the Canton of Zurich 
by means of stations erected on the Rhine, at Laufen, 
Rheinau, Eglisau, and Weiach. The aggregate available 





is, it is stated, no less than 23,500 effective horse-power. 





The power thus developed is to be distributed by three- 
phase currents at a potential of 10,000 volts. The latter 
will be reduced at transformer stations to 3000 volts 
before the energy is passed on to customers who will have 
to supply their own transformers to still further lower 
the voltage. The estimated cost of the works projected is 
916,0007. Of the total power generated nearly one-half 
will be transmitted to the town of Zurich, whilst Win- 
terthur will take 3800 horse-power, the remainder being 
distributed to centres of secondary importance, The 
prices at which the power will be supplied to consumers 
range from 21/. 14s. per annum per horse-power if under 
half horse-power is taken, 13/. 14s. if 5 horse-power are 
taken, and 6/. 6s. if over 100 horse-power are taken. 


Some experiments on the comparative strength of 
aluminium and brass and copper sheets are published in a 
recent issue of Indian Engineering, by Professor A. 
Chatterton, of Madras. They are as follow: 





| 
Aluminium | 





| Copper 
Dimensions. Sheet. | Brass Sheet. | Sheet, 
Width we ee in, 2.495) 2.499| 2508 2.457! 2605! 2.506 
Thickness .. ee yy; 0.125) 0.125) 0.125 0.124) 0.111) 0.110 
Elastic limit tons 1.288 1.290, 3.150 3.033) 2244) 2.500 
Breakingload .. ,, | 1.789) 1.688, 5.901 5.500 3.33) 3.770 
Contraction of area per! 
cent. .. o. -.|867 |37.5 (285 26.7 (28.8 | 28.9 
Extension in 10-in. length | 
er cent. oe --/24.1 (26.2 (217 (187 (20.7 {183 
Ultimate strength in tons | | | 
per square inch --| 5.74 | 5.52 18 82 {18,05 |13.78 | 13,67 








Modulus of elasticity in) ——-'—— EE aI 
PONG Fes | 7,963,090 | 12,973,000 | 13,543,00 





Professor Chatterton further states that for cleaning 
polished aluminium he has found ordinary powder alum 
to give the best results. 


Nickel-steel forgings are to be largely adopted in naval 
machinery by the Government of the United States, 
Specifications recently issued by the Navy Department 
require that all high-grade machinery forgings shall be 
of nickel steel, oil tempered and prides The tensile 
strength of the material shall not be less than 90,000 lb , 
and the elastic limit not below 65,000 lb. Specimens 
must stand bending double round aradius of lin. without 
flaws or cracks. Lower grade forgings are divided into 
three classes, viz.: Class A, No. 1.—Machinery forgings, 
which are to be of nickel steel, tempered and annealed at 
maker’s option. These must show a tensile strength of 
not less than 80,000 lb. per square inch, an elastic limit of 
50,000 lb., and must stand bending round a radius of 1 in. 
Class A, No. 2.—Machinery forgings are to be of nickel 
steel annealed, having a tensile strength of not less than 
80,000 lb. per square inch, and an elastic limit of 45,000 lb. 
These must stand bending in the cold round a radius of 
4in. Class B.—Machinery forgings are to be of carbon 
steel, of not less than 60,000 Ib. tensile strength, with an 
elastic limit of 30,000 Ib. per square inch. Test specimens 
- He material must stand bending doubie round a radius 
of } in. 


In France more attention is paid to internal water 
transport than is the case in this country, and we note 
that a very fine aqueduct has recently been constructed 
to carry the Briare Canal. The structure in question con- 
sists of fifteen plate-girder spans each 131 ft. long. These 
girders are continuous over the piers. The width of the 
waterway, which is located between the main girders, 
and not above them, is 20 ft. between the bumping beams 
fixed at the water level the whole length of the aqueduct, 
but the girders are spaced at 24.6-ft. centres, the 
webs acting as sides to the waterway. The distance 
from the bottom plates of the aqueduct to water level is 
7.22 ft. A tow-path, 8.4 ft. wide, is provided at each side 
of the aqueduct. The total length of each of the main 
girders is 1965 ft., so that a very considerable amount of 
expansion by heat has to be provided for, about 9} in. 
To allow for this, the ends of the girders and trough fit 
into stuffing-boxes, the joint being made watertight 
by means of sheets of rubber. The main girders were 
erected by protrusion. The cost of the work has been 
about 112,500/., and about five years were occupied in its 
erection. 





AMERICAN IRON AND StKEet.—The value of the exports 
of rails from the United States in 1897-8 was 14,073,505v, 
The corresponding value in 1887-8 was 3,553,007/.; in 
1877-8, 3,210,540/. ; and in 1867-8, 1,670,493/. 


VERTICAL CompouND ENGINE: ERRATUM.—In our 
description on page 778 in our last issue, of the vertical 
compound engine constructed by the Anderston Foundry 
Company, Limited, of Glasgow, an error occurred in the 
explanation of the — arrangements. The sen- 
tence printed, ‘It only one spring to the ball 
and this spring can be adjusted whilst at work,” shoul 
read, ‘‘It has only one spring to the balls, and one 
spring for regulating, which can be done whilst the 
engine is at work.” 





PrrsonaL.—Messrs. Bell, Thompson, and Co., of 32, 
Irwell Chambers, East Tazakerly-street, Live 1, 
inform us that they have been appointed agents for the 
Tyne Brass and Copper Tube Manufacturing Com- 
pany, of Jarrow-on-Tyne. The same firm has also been 
ernst agents in the surrounding district for Messrs. 

ukinson and Co., of the Spring Garden Works, 
Dudley.—The Horsfall Furnace Syndicate, Limited, 
have established a London office at 36, Great George- 





street, Westminster, which will be in the charge of Mr. 
Somerset Butler, 
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ELECTRICAL STAGE MECHANISM AT DRURY LANE THEATRE. 


CONSTRUCTED BY 











SraGcE mechanism is a subject that has been much 
neglected in this country, and whilst a considerable 


amount of experimental work, and some very inte-” 


resting installations have been executed abroad and in 
the States, neither the London manager nor specula- 
tive theatre architect have as yet oer? much attention 
to the advantages of equipping their stages on modern 
lines, 

The subject of stage mechanism was practically un- 
known to the English engineer until within a couple 
of years, when we were the first to take up this matter 
by publishing a series of articles entitled ‘* Modern 
Theatre Stages,” from the pen of Mr. Edwin O. Sachs. 

Stage equipment up to the present has practically 
been in the hands of the stage carpenter, and mecha- 
nical science has been tabooed in stage-land. There 
were, in fact, only a few slight attempts at applying 
hydraulic power, first at Edinburgh, and then again 
in the Lyric Theatre, London, and it practically re- 
mained with the late Sir Augustus Harris, shortly 
before his death, to be the first to introduce some 
more elaborate mechanism when he ordered ‘a couple 
of so-called ‘‘ bridges” from Vienna, the designs of 
which were, however, to say the least of them, very 
primitive. 

As in many other matters, we have now allowed 
our Continental neighbours t» show us the possibilities, 
the advantages, ad disadvantages of a specific class 
of mechanical plant ; and at the same time, when they 
are merging from their so-called experimental epoch, 
we are at last starting improved forms of construction 
with, however, the great advantage of having missed 
that expensive period in which hydraulic power was 
considered absolutely essential for stage purposes. 

From the wood stage of old we have literally jum 
to the electrical stage, for we have had no intermediate 
period, and from the condemnation of the wood drums 
and shafts of 200 years’ standing, worked by manual 
labour, we find ourselves using electric motors with 
the necessary currents supplied from the ordinary 
supply station. 

The first theatre to make this somewhat prodigious 
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jump is the Theatre Royal, Drury Lane, where Mr. 
Arthur Collins, though young in years, has shown 
himself far astuter in solving this modern economic 
problem of stage equipment than many of his older 
fellow-managers. Our articles on the subject have 
here distinctly borne fruit, inasmuch as they led to 
his investigation of the subject, and to his inspection 
of several of the Continental playhouses. But what is 
more, they led to his conviction that it was with 
electric power, and electric power alone, that the 
curious conditions of stage-land in this country could be 
dealt with, and that the arguments of Mr. Sachs in 
respect to the great adaptability of electric current had 
particular significance on the English stage, where 
hurry and bustle are the order of the day, as distinct 
from the more systematic procedures of the playhouses 
abroad. 

The question of remodelling the Drury Lane stage 
was then taken in hand, the idea being to conceive 
some scheme which could be easily carried out in parts 
without inconvenience to the business of the house, 





and in which the hydraulic appliances, already re- 
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ferred to above, should not, be lost, or at, least not 
lost for the present. Then there was the question of 
initial outlay, the expense of maintenance, and the 
cost of attendance. Both in installation, as with 
the attendance it required, the hydraulic gear had 
long been found most expensive in the Continental 
theatre, whilst the maintenance and cost of water 
power was a serious item. The management were 
anxious to have an installation which would practic- 
ally cost them half of what had been expended on 
their original hydraulic gear ; they wished to be able 
to work their appliances by one or two members of 
their ordinary staff, and they did not wish to spend 
more than a few pence a night on the supply of their 
motive power. 
It would be premature to describe the general 
scheme for remodelling the Drury Lane stage, yet it 
will not be out of place to mention that as far as 
the stage floor is concerned, the principle adopted 
was that of absolute movability. Mr. Sachs, who 
was called in by the management to design the in- 
stallation, divided up the main stage into six sec- 
tions (see plan, Fig. 1, page 835), the whole of 
which are to be moved vertically either 12 ft. above 
the stage level, or 8 ft. below it, and whilst the 
fifth and sixth sections weré to be able to move verti- 
cally only (being the most distant from the audience, 
and only to move as a whole, the third and fourth 
were also to move in a sloping direction, whilst the 
first and second sections, besides allowing for the slop- 
ing movement, were also to be cut up into numerous 
small subsections for ‘‘ traps ” and the like. For the 
third and fourth sections, the hydraulic ‘bridges 4 
were to be retained for the present. The fifth an 
sixth were to be taken in hand at once during the 
run of “‘The Great Ruby,” and completed in = 
for the impending pantomime, whilst the first an 
second are postponed until the next suitable oppor- 
tunity occurs. In arranging the six main divisions, 
each of equal dimensions, 7.¢., 40 ft. by 6 ft. 9 in., 
with an 8-in. ‘‘flap” intervening, Mr. Sachs was 





guided by the possibility of a future adaptation of the 
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“turntable ” principle, which has been experimentall 
tried at Munich. In that case the six sections will 
practically only have to be lowered a few feet to take 
the necessary tramlines for the rolling-way, and the 
“turntable” will also be installed by sections, with 
its centre pivot between the third and fourth sections. 
But as remarked, it is not with the general scheme 
for the Drury Lane stage that we have to deal to-day, 
but with the two sections of the stage floor worked by 
electric power, which were completed last week in : ; : 
time for the Boxing Night production. These two| ofa bridge, so that what is known technically as a| principle, and for the conception of the appliances as 
sections embody a new principle for stage mechanism, | ‘‘ bridge” on the stage literally becomes a lattice-work | a whole, in the same way as for the general scheme 
namely, the principle of the suspended lift, partially | bridge from the engineer’s point of view. _ of remodelling the stage ; but we know that he is 
counterweighted, the frame of the lift taking the form! Mr. Sachs is responsible for the application of this | particularly anxious that it should be understood that: 
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he had material assistance from his contractors, the 
Thames Iron Works, not only in the execution of the 
work, but also in the detail of the design, inasmuch as 
the engineers of that firm were entrusted with the 
whole of the detail drawings, though of course, under 
his directions. It is one of the particularly pleasur- 
able features of the management of the Thames Iron 
Works that they are generally ready to take up 
pioneer and experimental work, and to ‘give their 
assistance, and also drawing-office experience in work 
of this description ; and just as much as the concep- 
tion of the installation is due to Mr. Sachs, and the 
introduction of modern methods into Drury Lane is 
due to Mr. Arthur Collins, so it should not be over- 
looked that it was the Thames Iron Works and Ship- 
building Company who took up this preliminary con- 
tract and carried it out, going into the mechanical and 
electrical details in a spirit that does every credit to 
its management and officers. 

To describe one of the new sections of the stage 
floor, we would primarily refer to the illustrations 
(Figs. 2 to 6) prepared from photographs and draw- 
ings, which we give on pages 834 and 835. From 
these it will be seen that the actual platform or sec- 
tion of stage flooring is carried by two light steel 
arched lattice girders (see Figs. 2 to 5) of simple but 
substantial design, well braced together to form a 
rigid structure, the lattice girders measuring 38 ft. 
10 in. over all. The steel portion of each lift weighs 
a little over 4# tons. The platforms themselves — 
14 tons more, so that the total deadweight may 
considered to weigh between 6 and 64 tons. The 
somewhat heavy section of the lattice work is partially 
due to the very serious strains which the appliances 
wili have to meet in some of the stage productions at 
Drury Lane, combined with the fact that the limited 
time at the disposal of the contractors made it indis- 
pensable to use stock ironwork as much as possible. 

Each lift frame and platform is counterbalanced to 
the extent of about 44 tons, the counterweights being 
taken on a double purchase to the side walls of the 
stage proper, and hanging from cables placed cen- 
trally. The mechanism which elevates that part of 
the lift which is not counterweighted, together with 
its live load, is placed entirely below, and comprises 
in each case an independent electric motor with 
drums and cables, as shown by Fig. 6 on page 835. 
The power is supplied from the ordinary electric 
main to a four-pole enclosed type motor which 
develops 74 horse- power at 520 revolutions per 
minute, but is capable of working at higher rates on 
an emergency. The speed is reduced in a ratio of 
104 to 1, through a large wormwheel, this wormwheel 
being geared to a shaft which carries two winding 
drums, making five revolutions per minute. Upon these 
drums are wound the steel wire ropes which pass 
over guide pulleys, and are connected to the legs at 
all four corners. The speed obtained by working these 
cables is 16 ft. per minute, but it could be reduced by 
half with the use of resistances. In order to equalise 
the tension on the ropes, some compensating arrange- 
ments have been made, and are shown on the drawings, 
the lift in each case being practically balanced, but 
the position of this compensating gear must be con- 
sidered temporary, as in its present location it inter- 
feres with the approach to the lift when at its lower 
level. As regards the control of the motor, there is 
a combined starting and reversing switch. Automatic 
cut-outs are provided, and automatic switches to 
cut off the current at the right place. In order to 
meet the emergency of the current giving out, hand- 
gear has been provided by the application of a crab 
arrangement to the wormshaft opposite the motor, and 
this is so contrived that the operation of change from 
motor to hand, or vice versd, only takes a few 
seconds. In the event of the breakage of one of 
the ropes, safety catches have also been provided, 
and certain gear has been installed, so as to make 
the ‘‘ bridges” absolutely stationary at certain fixed 
points. ; 

As regards the load the lifts can take up beyond 
their own unbalanced deadweight, the photograph 
showing two of the lifts loaded with road coaches 
gives some idea of the live load possible, but taken 
generally these lifts are not intended to be used by 
more than thirty people and the usual scenery at any 
one time. 

Reference to this installation will not be complete 
without some remark as to the difficulties of construc- 
tion. Firstly, the contract was a very hurried one ; 
secondly, it was carried out during the rehearsal and 
“run” of **The Great Ruby,” at odd moments and 
during the night. The work throughout was of a 
most harassing nature, and there was a considerable 
responsibility involved seeing that, for instance, the 
four-in-hand coaches and cavalry in ‘‘The Great Ruby” 
had at times to pass over a stage which was practic- 
ally only supported by temporary trestles. The diffi- 
culties were principally overcome by the personal 
attendance of Mr. Sachs, and, further, by the inde- 
fatigable labours of Mr. Alexander Stuart, of the 
Thames Iron Works civil engineering department. 
Mr. Grove, of the electrical department of that firm, 





superintended the whole of the electrical work, whilst 
it should not be omitted to apportion due credit to 
Mr. Stoddart, the several foremen, and the working 
staff, who had a very heavy time of it. 

The first electrical installation at Drury Lane, how- 
ever, promises well, so that Mr. Sachs’ efforts have not 
been misdirected. The lifts during their trial ran 
with unwonted smoothness, without any jar, or shock 
on starting or stopping, and quite noiselessly, only 
25 amperes being us They will be used most 
effectively in the principal scenes of the pantomime, 
and should also be very useful for ordinary play 
mounting. It is further pleasant to hear that other 
managers are now following Mr. Collins’ lead, and 
that Mr. Sachs’ wish that the engineering trade should 
have a new sphere of activity in connection with the 
theatre, thus approaches realisation. 





INDUSTRIAL NOTES. 

Tue Labour Department of the Board of Trade 
reports that the state of employment during the past 
month was good generally, with some improvement 
over the previous month, especially in the shipbuild- 
ing and tinplate trades. The returns upon which such 
conclusions are based were 2320, of which 1649 were 
from employers, 535 from trade unions, and 136 from 
other sources. The 118 trade unions sending special 
returns had an aggregate membership of 469,844, of 
whom 10,864, or 2.3 per cent., were reported to be 
unemployed. In the previous month the proportion 
was 2.5 per cent., and a year ago 4.8 per cent., exclu- 
sive of those out of work by the engineering dispute. 
With the exception of a very slight variation in 
August last, the curve line has been downwards 
towards zero from the commencement of the year, 
when it was nearly 5.5 per cent. The classified Table 
shows the relative percentages in the various unions 
at these periods as follow : 
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The above figures are, on the whole, very satisfactory, 
and especially as regards the proportions in the unions 
where the percentage of members out of work exceed 
5 per cent. In 17 unions, with 24,118 members, the 
unemployed was just 3 per cent. ; in the previous month 
the proportion was 5 per cent.; a year ago it was 23.4 
per cent. 


The details of the state of employment in the various 
industries bear out generally the improved condition 
of trade. In the coal-mining districts employment 
was better than a year ago. At pits employing 
445,058 workpeople the average time worked in the 
month was 5.46 days, as compared with 5.44 days in 
the previous month, and 5.32 days a year ago. The 
average throughout England and Wales, and in 
Ireland was the same, 5.47 days; but in Scotland it 
was less, namely, 5.37 days per week. Wales and 
Cumberland stood highest in the list with 5.62 days 
per week each ; Nottingham and Leicester lowest with 
4.89 days per week. All the other variations were 
but trifling. 

Employment in ironstone mining was slightly better 
than ia the previous month, though not quite equal to 
a yearago. At 132 mines and open workings, employ- 
ing 17,145 persons, the average time worked was 5.80 
days per week, as compared with 5.73 in the previous 
month, and 5.84 daysa yearago. The uniform steadi- 
ness of employment is quite remarkable, and speaks 
re for the industry of the men as well as for the state 
of trade. 





The 4 Sere industry was very busy. The 109 iron- 
masters furnishing returns had 359 Lecunnte in blast, 
employing 23,494 persons, or three more furnaces, em- 
ploying 141 more persons than in the previous month, 
and 10 more furnaces, employing 1084 more persons 
than a year ago. 

The iron and steel trades are about the same as a 
month ayo, but better than a yearago. The 203 em- 
plo ers making returns employed 80,815 persons, or 

7 oor than in the previous month, but 1481 more 
than a year ago. The average number of shifts worked 
in the month was 5.60; a month ago 5.57, and in the 
same month a year ago 5.56. 

The tinplate trade improved considerably in the 
month. At the end of the month 314 mills were at 








work, employing 16,091 persons, as compared with 296 
mills employing 14,945 in the previous month; but 
in the same month a year ago there were 319 mills in 
operation, employing 16,313 persons. Some of the 
fluctuations are due to labour disputes in this in- 
dustry. 





Employment in the engineering and metal trades 
generally has been steady, the proportion of unem- 
ployed being 2.7 per cent., the same as in the previous 
month. No comparison can be instituted with a year 
ago, owing to the engineering dispute. In the ship. 
building trades there has been continued improvement, 
the proportion of unemployed being 2.5 per cent., as 
compared with 3.7 per cent. in the previous month. 
A comparison with last year at the. same date is not 
possible from the same cause. 

The building trades continue to be exceptionally 
busy, but painters and decorators have slackened 
somewhat. The proportion of unemployed in all 
branches was only 1.1 per cent., as compared with 
0.9 per cent. in the previous month, and 1.6 per cent. 
a year ago. The furnishing trades also continue busy, 
but there has been an increase of unemployed from 
0.9 per cent. to 1.1 per cent. A year ago the propor- 
tion was 1.6 per cent. 





Employment in the printing and bookbinding trades 
has improved ; the proportion out of work was 2.4 per 
cent. as compared with 3.3 per cent. a month ago, 
and 2.5 per cent. a yearago. The same may be said 
of the paper trades, the percentage being 3.8, as com- 
pared with 4.1 per cent. in the previous month. 

In the leather trades employment has been steady, 
with4.9 per cent. unemployed. The boot and shoe trades 
have been quiet, but the ready-made branches have 
improved slightly. The tailoring trade has been dull 
generally in most centres, 

In the textile trades employment has been fairly 
good in both branches of the cotton trades, but in the 
woollen and worsted trades it has been fluctuating. 
As — female employment at 557 mills, employing 
90, persons, 83 per cent. were working full time ; 
a year ago only 61 per cent. were in full employment. 

imployment at the docks and wharves has been 
steady, there being little variation as compared with 
the previous month, or with the same date a year 
ago. In the agricultural districts labourers were well 
employed, but the casual hands lost some time owing 
to the weather. On the whole the reports from the 
numerous industries comprised in the several groups 
mentioned are very favourable. 


There were 48 fresh labour disputes in the month, 
involving 8457 workpeople. In the previous month 
there 54 disputes involving 12,577 persons, and in the 
corresponding month of last year 33 disputes affecting 
6594 workers, exclusive of the engineering dispute. 
Of the total, 11 disputes were in connection with 
mining and quarrying, eight in the building trades, 
11 in the textile trades, six in the engineering, ship- 
building, and metal trades, two in the clothing trades, 
and six in other trades. Forty-six old and new dis- 
putes were settled, affecting 7429 persons, of which 
10, affecting 1375 persons, ended solely in favour of the 
workers; 21, affecting 2943 persons, in favour of the 
employers ; and 15, affecting 3111 persons, resulted in 
a compromise. Numerically the result was favourable 
to labour. 

The changes in the rates of wages during the 
month affected no fewer than 121,100 workpeople ; of 
that total 120,600 received advances averaging 8jd. 
per head, while only 500 suffered decreases, but the 
average in this case was 3s. 44d. per head. But the 
net result was an average increase of about 84d. per 
head in the weekly wages of all affected. The advances 
in wages chiefly affected miners, 100,354 of whom 
benefitted ; iron and steelworkers, 6226; and engi- 
neers and shipbuilders, 4952. Changes affecting only 
about 1700 workpeople were preceded by disputes 
causing stoppage of work; while changes affecting 
about 104,000 were arranged by sliding scales or by 
Conciliation Boards; the other changes, affecting 
about 15,400, were effected by direct negotiation 
between the employers and workpeople involved in 
the dispute. It is interesting to observe that disputes 
involving stoppage of work decrease, while those 
settled by conciliatory means largely increase. Such 
experience will have its weight ir future labour dis- 
putes. 





The December report of the Boilermakers and Iron 
Ship Builders is the most encouraging that has been 
issued by that society for many years. It says, ‘‘ The 
returns from all our districts show a continuation of 
good trade. Business was never brisker than at the 
present time. Abundance of employment during the 
winter months to workmen engaged in the shipyards, 
the boiler shops, and bridge yards is assured—we think 
we may safely say for the coming year.” Except 
under the head of sick benefit, there is a decrease In 
the number on the funds; of 600 on donation, and of 
100 signing the vacant-book, and also of 24 cards 
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granted for travel. The total number on the funds 
was 2760; last month, 3420. Of the total, only 710 
were on donation benefit; 210 signing the vacant- 
book; 32 cards granted on travel; 522 on super- 
apnuation benefit; and 1286 on sick benefit; the 
latter showing an increase of 22. There is still the 
complaint that some members neglect their work, and 
that good employers are suffering from such neglect. 
The outlook is regarded as excellent, the only draw- 
back seems to be delay in the supply of the requisite 
material by the producers of iron and steel. The 
terms of the agreement for the payment of wages 
weekly are given in the report ; the period covered is 
twelve months. If it is found that the men lose more 
time under the new arrangement, the matter is to. be 
reconsidered. But proof of failure is to be adduced at 
a conference of both parties. The concession is much 
to be commended, involving as it did no stoppage of 
work, hardly a dispute, being effected by negotiation 
ina most friendly manner. The society has decided to 
increase the superannuation allowance as follows: 
From 4s. to 6s. weekly, from 5s. to 7s. 6d., from 6s. 
to 9s., and from 7s. to lls. ; at the same time there is 
a reduction in payments of ld. per week. One notice 
of expulsion deserves to be mentioned—it refers to a 
member who neglects his payments for the mainten- 
-ance of his children—this, he is told, is the last notice ; 
another is expelled for defrauding the society of 100/. 





Throughout Lancashire the engineering trades con- 
tinue to be exceptionally busy, fully maintaining the 
activity for some time past reported. Some sections 
of the textile machine industry are not so pressed with 
work, loom makers especially being only moderately 
employed in some instances, but the general run of 
engineering work enjoys exceptional briskness. The 
returns of the various unions, as a rule, afford proof 
of this fact. The Steam Enginemakers’ Union has 
scarcely a member unemployed in the Manchester, 
Salford, Oldham, and Bolton districts, and in the 
whole of Lancashire scarcely ] per cent. of unemployed 
is on the books. The Boilermakers are nearly as 
well off, for in the Manchester and two other districts 
only six members are unemployed in six branches. 
In Liverpool there are some unemployed, and also in 
Bolton, but other districts reduce the list toa minimum. 
The Machine Workers have a clear book in several 
towns, nine or ten large ones, and in the Manchester 
and Salford district only 14 per cent. are idle. In one 
branch of a large union trade is described as bad, but 
the returns show that not a single member is on dona- 
tion benefit. The Amalgamated Society of Engineers 
is not quite so well off in this respect; perhaps some 
of the men turned adrift during the long dispute of 
last year have failed to find places. But the leading 
men in the trade say that the agreement is working 
smoothly. 





In the Wolverhampton district there has been no 
cessation of activity in the iron and steel industries. 
Active inquiry is reported in most branches, and 
— continue firm, with an upward tendency in the 

ome district. Consumers have been pressing for 
deliveries on specifications sent in, aa merchants 
have evinced an anxiety to open negotiations for 
future supplies. Good business has been doing in 
best iron for dockyard and shipbuilding purposes, 
and there seems to be every prospect of an advance in 
prices at an early date, in consequence of the dear- 
ness of raw material. Some makers are so heavily 
booked that they decline to accept fresh contracts 
except at enhanced rates. Makers of common sheets 
have advanced their rates 2s. 6d. per ton, and stamp- 
ing iron readily sells at full rates. Steel is still in 
active demand, prices being firm at full rates. Pig 
iron is still scarce, and at Lord Dudley’s works another 
furnace is to be put in blagt. In all respects crude 
and finished material seems to be in a flourishing con- 
dition, the prospects being most encouraging. The 
mills and forges in both Staffordshire and Shropshire 
have been running full time. Engineers, ironmoulders, 
smiths, boilermakers, bridge and girder constructors, 
tank and gasholder makers, are all busy, and so also 
are workers in the railway sheds. Electrical engi- 
neers are so busy that they have been making double 
shifts. The only branch which is not busy is the 
cycle-makers, with whom there is but little improve- 
ment, 


In the Birmingham district business had slackened 
down somewhat in view of the approaching Christmas 
holidays, but prices have been firmly maintained. It 
1s not expected that new orders of any considerable 
weight will be given out until the quarterly meetings 
early in the year. Marked bars, merchant bars, and 
common unmarked bars realise full rates, though it is 
said that a trifle less has been accepted for the latter 
in some cases, Galvanised sheets have been in good 
demand. Efforts will be made to restrict the holidays 
48 faras possible. The general branches of trade in the 

irmingham district have been so good that out of 
18,554 members of trade unions only 304, or 1.6 per 
vent. were reported to be unemployed at the date of the 


latest report. Engineers, however, report trade only 
as moderate in five branches, three as good, and three 
as bad. Toolmakers also report trade as moderate; 
ironfounders, pattern-makers, smiths, and strikers as 
good. The cycle trades are quiet. The brass and 
copper trades have been fairly busy, metal rollers mode- 
rately so, fender makers and fire brass-workers as 
brisk. Bedstead makers and gun makers report trade 
as bad ; file-cutters and iron plate makers as moderate, 
tinplate workers. as better. Workers in the wrought 
iron and steel hinge trade, makers of machine rivets, 
machine nuts and bolts, and of steel and iron tubes 
for water, gas, and steam purposes are fully occupied. 
The spring makers and hollow ware makers in West 
Bromwich are busier; at Redditch employment is 
fairly good, and also at Coventry, except in the cycle 
industries. In all cases the special reports must be 
read by the light of the fact that only 1.6 per cent. of 
the total have been out of employment. 





At a general meeting of the London Chamber of 
Commerce Conciliation Board held last week, the 
question of compulsory conciliation and arbitration 
was discussed. Several of the delegates present 
strongly advocated compulsion, but the chairman in- 
sisted that compulsion in the past had been a failure, 
and that the Acts in New Zealand had not worked 
satisfactorily. Ultimately a resolution in favour of 
compulsion was lost, and one in favour of promoting 
and extending voluntary conciliation and arbitration 
was agreed to. The utmost that legislation can do is 
to promote conciliation and arbitration, and, if it be 
necessary, provide means whereby awards can be 
enforced if the parties thereto so agree. ‘‘ Submission,” 
to use the legal term, must be voluntary in labour 
disputes ; but when the parties have voluntarily sub- 
mitted the dispute or to a referee, the award could be 
made binding under the provisions of breach of con- 
tract. The boot and shoe trades have done this by a 
deposit as a guarantee of good faith. But the less of 
legal interference the better in all labour disputes. 





Judge Edge made some serious statements at the 
Clerkenwell County Court on Saturday last, in dealing 
with an employer’s liability action in that court. He 
said that the majority of such actions ought never to 
be brought into a court at all, the so-called injuries 
being so trivial that there was no ground for the claim. 
This might be so, and if so it justifies all the resist- 
ance possible on the part of employers who are thus 
sought to be victimised. But his further statement 
that ‘“‘ perjury was introduced broadcast throughout 
the actions,” is still more serious. False swearing 
will vitiate our legal procedure, and convert our 
courts of law into cesspools of corruption unless it be 
checked. Such a pronouncement by a judge cannot 
be overlooked ; the matter is far too serious. Work- 
men will bring ruin upon themselves if perjury is 
commonly resorted to. 





Industrial peace has advanced another and an im- 
portant step by the settlement of the question as to 
the appointment of a chairman of the Miners’ Con- 
ciliation Board. This Board was the outcome of what 
is called the Rosebery Agreement, which terminated 
the strike of miners in the Federation districts, the 
one hitch being for a considerable time as to whether 
there should be an outside chairman, and if so, who 
that chairman should be. Last week the representa- 
tives of the coalowners and of the miners respectively 
met in conference to discuss the matter. The first 
decision arrived at was the nomination of a chair- 
man by the employers’ committee, the name being 
submitted to the men’s representatives. Later on 
Lord James of Hereford was agreed to by both parties, 
and Mr. Hewlett, a representative of the coalowners, 
was appointed President of the Board, Mr. Ben 
Pickard, M.P., vice-president, with Mr. Ratcliffe 
Ellis and Mr. Thomas Ashton as joint secretaries. A 
Board thus constituted will be of incalculable benefit 
to the coal-mining industry in the federated districts, 
and will, perhaps, lead to a similar Conciliation Board 
in all other districts. 

The miners in their collective capacity through the 
Miners’ Federation made claims amounting to 5300/. 
upon the Whitwick Colliery Company as compensation 
for the loss of 35 lives by the fire in their pit in April 
last. On Thursday in last week the matter was 
mutually settled by the parties affected, although the 
terms of settlement are not reported. 








LAUNCHES AND TRIAL TRIPS. 
THE trial trip of the s.s. Abergeldie took place on Wed- 
nesday, the 14th inst. She was recently launched from the 
yard of the Sunderland Shipbuilding Company, Limited, 
and is a steel screw steamer 356 ft. between perpendiculars 
by 45 ft. 2in. broad by 29 ft. 4 in. deep, to carry a dead- 
weight of 6000 tons. The main engines are by the North- 
Eastern Marine En acre hag ref Limited, Sun- 
derland, and have cylinders 25 in., 414 in., and 69 in. in 
diameter by 45 in. stroke, steam being supplied by two 


Steamship Company, Limited, of Aberdeen. The trial 
trip d off most successfully in every way, and a mean 
speed of 10} knots was obtained on the measured mile, in 
spite of the very high wind. 





Messrs. Gourlay Brothers and Co., Dundee, launched 
on the 15th inst. a steel screw steamer named the Polaris, 
for the Finska Steamship Company. Helsingfors, Fin- 
land. Her dimensions ara: Length, 280 ft. ; breadth, 
38 ft. ; depth, 23 ft. 3 in. ; gross tonnage, 2050. 


Messrs. Harland and Wolff, Belfast, launched on the 
15th inst. a large twin-screw steamer for the White Star 
Line named the Medic. She is a vessel of about 12,000 
tons gross register, and her displacement will exceed 
20,000 tons. Her dimensions are: Length, 550 ft. ; 
beam, 63 ft. ; depth, 44 ft. The Medic is the thirteenth 
steamer of the White Star fleet propelled by twin screws. 





Messrs. Craig, Taylor, and Co., Thornaby Shipbuilding 
Yard, Thornaby-on-Tees, launched on the 15th inst. a 
spar-decked screw steamer of the following dimensions : 
341 ft. by 45 ft. by 28 ft. 6 in. depth moulded. She will carry 
a deadweight of about 5500 tons on a light draught of water. 
Her engines have been constructed by Messrs: Thomas 
Richardson and Sons, Limited, Hartlepool, the cylinders 
being 24 in., 38 in., and 64 in. in diameter by 42 in. 
stroke, with two large boilers 160 1b. working pressure. 
The vessel has been built to the order of Messrs. E. H. 
Haslehurst and Co., London, for their Cape trade, and is 
named Claverdale. 


The Grangemouth Dockyard Company, Grangemouth, 
launched on the 15th inst. a steel screw steamer named 
bee: built to the order of Messrs. Tatham, Bromage, 
and Co., of London. The dimensions of the vessel are 
198 ft. between perpendiculars, by 30 ft. by 15 ft. 4 in. 
moulded, and she has been built specially with a view to 
the carriage of heavy weights. The engines are fitted 
in the after = of the vessel, the entire length to the 
collision bulkhead being one clear hold free from pillars 
and such obstructions, and the main hatch 48 ft. in length, 
so as to admit long pieces of machinery, boilers, or other 
goods. Steel derricks and unusually powerful winches are 
provided for the purpose of handling weights up to 15 
tons. Triple-expansion engines of large power, with large 
boilers working at 170 lb. pressure, will be fitted. 


Messr. Scott and Co., Greenock, launched on the 15th 
inst. a steel screw steamer of 6700 tons gross for the 
Ocean Steamship Company, Liverpool. The vessel, 
which was named the Idomeneus, will have a carrying 
capacity of 8200 tons. Her dimensions are as follow : 
Length, 440 ft.; breadth, 52 ft. 6 in.; depth, 33 ft. 6 in. 

essrs, Scott will supply the steamer with engines of 
4500 horse-power. The steamer is the first of eight vessels 
which Messrs. Scott are building for the Ocean Company, 
and four of the steamers will have a carrying capacity of 

tons. 





Messrs. William Denny and Brothers, Dumbarton, 
launched on the 15th inst. a large screw steamer named the 
Waiwera for the colonial trade of the Shaw, Savill, and 
Albion Company, Limited, London. The dimensions are 
440 ft. over all length, 54 ft. moulded breadth, 40 ft. 10 in. 
moulded depth. She has three complete steel decks and 
a shade deck for part of her length amidships. In a deck 
house on the shelter deck amidships there 1s accommoda- 
tion for a limited number of first-class passengers and 
the officers and engineers. Aft on the upper deck she 
has accommodation for first-class passengers. This 
accommodation is portable, and the space can easily be 
made available for cargo when there are no passengers. 
Having been built for carrying frozen mutton from t. ew 
Zealand, there is a complete installation of refrigerating 
machinery by Haslam, of Derby. This consists of two 
large machines, one forward for cooling the air in the 
forward holds, and one aft for the after holds. Three out 
of the five holds are insulated up to the upper deck. The 
engines have been built by Messrs. Denny and Co., and 
— of a set of triple-expansion engines and five 

ers. 





On December 16, Messrs. William Simons and Co., 
Limited, Renfrew, launched complete with steam up 
from their yard the Alexander Golovatcheff, being the 
fourth powerful barge loading dredger they have recently 
constructed for the Russian Government. Independent 
steam hoisting gear is provided for manipulating the 
bucket ladder, and also independent steam winches are 
fitted = bow and stern for manceuvring the vessel when 
at work. 





The Bittern, another of the torpedo-boat destroyers 
built at Vickers’ Naval Construction Works, of Barrow- 
in-Furness, went out from Chatham for her official three 
hours’ coal consumption trial on the 16th inst., and these 
were completely successful. Her engines indicated 6400 
horse-power, with a speed of 30.364 knots. 


The Flirt, torpedo-boat destroyer, the eighth 30-knot 
vessel delivered at Portsmouth by Palmer’s Shipbuilding 
Company, had her first three hours’ s trial on 
Saturday. With 250 lb. of steam at the boilers, she deve- 
loped 6468 indicated horse-power, which gave her 4004 
revolutions and a speed of 30.009 knots. The weather 
was hazy, and the trial was run in shoal water. 


Messrs. Lobnitz and Co., Limited, Renfrew, launched 
the steel screw steamer Kosai Maru for the Red Cross 











— boilers working at a pressure of 175 lb. per square 
inch, The vessel kas been built to the order of the Adam 





Society of Japan. The vessel is 2550 tons gross, and will 
be furnished by the builders with triple-expansion engines. 
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THE SCHMIDT SEPARATE SUPERHEATER. 


(For Description, see opposite Page.) 
Fic. 17. Fig. 19. 
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Fig. 21. 
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THE ELEKTRICITATS-ACTIENGESELL- 
SCHAFT, LATE SOHUCKERT AND 
CO., NUREMBERG. 

(Continued from page 773.) 
Tue Evectro-CHEMICAL DEPARTMENTS. 

In consequence of the demands on our space this 
week, we deviate from the chronological order which 
we have as yet observed in our articles on the 
Schuckert Company, and deal with some features 
which do not require large illustrations. The 
electro-chemical and metallurgical departments have 
recently acquired considerable importance. Ex- 
periments are being conducted on the most 
suitable materials, steel, copper, alloys, insulators, 
&c., and their treatment, for the construction 
of dynamos and motors and electric apparatus of 
various kinds, with the exception of cables, which 
the E. A. G. do not manufacture. The works 
have their own foundries, and have obtained re- 
markable success with their steel and copper. This 
year the company have brought out electrolytic 
cells for the generation of oxygen and hydrogen on a 
larger scale. There is nothing novel in that pro- 
cess, but the batteries are well fitted for the gene- 
ration and utilisation of both or either of these 
gases, and R. Hammerschmidt and J. Hess have 
yublished figures, according to which the electro- 
{tic gases are cheaper than the compressed gases 
sold in steel cylinders, and the hydrogen, when 
alone utilised, is less expensive than when deve- 
loped from sulphuric acid and zinc. These state- 
ments are based on estimates of original costs 
of site and plant and of maintenance. Whether or 
not we accept those estimates, there are works at 
Hanau which supply electrolytic hydrogen and 
oxygen, and they are doing well. The batteries 
consist of iron and ebonite, and all parts, the cells 
with their electrodes and the gasholders, can easily 
be removed and renewed. The battery holds 
about 15 gallons of caustic soda lye which is de- 
composed at 60 deg. Cent. (140 deg. Fahr.) by 
currents of 2.7 volts and 200 amperes. The cells 
are replenished with warm water, and require no 
further attendance ; the current maintains the 
desired temperature. <A battery gives 100 cubic 
metres (3530 cubic feet) of oxygen and twice that 
volume of hydrogen in 24 hours, at an expenditure 
of 60 kilowatts. 

As regards calcium carbide, the E. A. G. are 
building a number of works in which their ma- 
chines and, in most cases also, their own carbide 
process will be employed. The largest of these 
plants is that of the Bosnian Electricity Company, 
of Vienna, whose works at Jaijoe, in Bosnia, will 
employ over 8000 horse-power. Two carbide 
works are rising in Switzerland, the Lonza Elec- 
tricity Works at Gampel, Canton Wallis (La 
Valais), with 5000 horse-power, on the Lonza 
River, a tributary of the Rhéne, and the works 
at Thusis with 3500 horse-power, the property of 
the Swiss Company for Electro-Chemical Industry, of 
Berne. The Aktieselskabet Hafslund, near Sarps- 
borg, in Norway, will have 5000 horse-power at 
their disposal. The Société Espagnole des Car- 
bures Métalliques, of Berga, in Catalonia, Spain, 
will use 2500 horse-power in the manufacture of 
calcium carbide according to the Bullier patents. 
Negotiations are in progress with several other 
companies, so that the Schuckert Works will have 
a very considerable share in the development of the 
carbide industry of the Continent. 


Tue Execrric WorKING OF THE YMUIDEN Locks. 

As we reserve a detailed description of the very 
interesting and unique electric installation for 
working the locks at Ymuiden for an early occa- 
sion, we will merely draw attention to the impor- 
tant enterprise in this place. The ship canal which 
joins Amsterdam to Ymuiden on the North Sea 
was finished in 1876. It has a length of 15 miles 
and was, with the old lock at Ymuiden, navigable 
for vessels 443 ft. long, 52 ft. wide, with a draught 
of 23 ft. The traffic on the canal developed ina 
remarkable manner ; as regards tonnage, it trebled 
between 1877 and 1896. In order to accommodate 
the largest ocean vessels, a new lock was opened at 
Ymuiden in 1896. It lies parallel to the old lock, 
and is the largest lock in existence, its chief dimen- 
sions being: Length over all, 825 ft.; available 
length between outer gates, 638 ft.; available 
width, 82 ft. ; depth, 33 ft. The lock proper being 


divided into a long and a short compartment, there 


largest doors are 49 ft. high and 47 ft. wide, and 
weigh 140 tons each. All the doors are floating 
caissons, provided with pumps, of the same type 
as those of the North-East Sea Canal, which we 
fully described in 1895. 

In 1893 the Government of the Netherlands 
invited tenders for hydraulic or electric working of 
the locks. Of the 13 projects submitted, four were 
acquired and prizes granted. The Government 
at the same time called for modifications of the 

rojects. The Haarlem Engine Works, late Figee 
Dicthienk and the E. A. G., late Schuckert and Co., 
were then invited to erect experimental installa- 
tions. After successful experiments the Govern- 
ment in 1897 took over the plant for a 10 months’ 
trial. The contract was then concluded with the 
Haarlem Engine Works, which entrusted the 
electric outfit to the Schuckert firm. That the 
Government of the Netherlands has proceeded 
with such great caution, is not to be wondered at. 
Hydraulic working has stood the test, but the freez- 
ing of the pipes in winter is an awkward matter. 
Electric working of locks has often been suggested, 
but never been adopted on anything like a large 
scale. 

The electric power must suffice to move simul- 
taneously either two doors, each requiring 41 
horse-power ; or two sluices, whose motors must 
develop 17 horse-power ; or two capstans, each of 
21 horse-power. Of the capstans, only two have 
been fitted with electric motors. The other move- 
ments require a set of starting, controlling, and 
testing apparatus, and, further, indicators for the 
position of the sluices, &c., in each of the 12 
chambers. The gates are pushed or pulled by 
massive trucks, running on four wheels and guided 
by eight horizontal wheels, moved by the elec- 
tric motors with the help of chains. The power 
station comprises two sets of 100 horse-power 
steam dynamos and a large battery of accumulators. 
The motors are fed with currents of 220 volts; the 
500 glow lamps and 12 arc lamps are in a 110- 
volt circuit on the three-wire system. All move- 
ments are controlled from six switch columns 
on the lock walls. The controlling apparatus are 
not very complicated, but it would be useless 
to attempt any description without entering 
into details. The cables are, of course, all under- 
ground, and since repairs would cause considerable 
difficulties, spare cables have been buried. The 
locks are worked day and night without inter- 
ruption. 


THe Hampure Execrriciry Works. 

The new electricity works at Hamburg have 
arisen under great difficulties. The Government 
of the free Hansa town, in 1888, started works 
of their own in Post-street, right in the heart of 
the old city, and had leased these works to the gas 
company. Whenthe E. A. G., late Schuckert and 
Co., were asked in 1893, to erect a new plant for 
continuous current generators and accumulators, 
they had to make the best of the old installation 
and its very scanty space, keep up the supply on 
the two-wire system while passing over to the three- 
wire system, and be ready for the conversion of 
60 miles of horse tram into electric tramways, which 
in 1895 already required 2000 horse-power. The 
old boiler-house had been built over one of the 
many canals, called Fleethe in Hamburg, 24 ft. 
wide, whose banks were weakened by two smoke- 
stacks 140 ft. high. A middle wall was erected, 
T-girders, 20-in. high, were placed across side by 
side, anda beton floor made. The engine-house, also 
resting on piles, was already provided with 7 ft. of 
beton foundation ; the upper storeys were supported 
by columns. It was found advisable to rely chiefly 
on the strength of the outside walls. The new 
boilers, made by Ewald Berninghaus, of Duisburg, 
are combination Cornish tubular boilers. The 
lower boiler has two tubes, the upper 122 and a 
dome ; the latter boiler has a diameter of 51 in. 
and a length of 16 ft. ; the lower boiler is slightly 
larger and 3 ft. longer. The two parts have a 
separate feed, although the steam and water spaces 
communicate by wrought-iron necks. The steam 
is said to be exceptionally dry. The exhaust of 
the four Worthington feed pumps is used for pre- 
heating the feed water; it circulates in wrought- 
iron coils through three tanks mounted in the 
boiler-house. Of the engines, the first six, as well 
as some of those added later, are Schichau vertical 
triple-expansion engines, of from 500 to 600 horse- 
power, resembling those previously spoken of, but 
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are three pairs of gates with 12 doors in all. 





each provided with a Porter governor and an expan- 





sion gear for the high-pressure cylinder, a coupling 
flange 20 in. in diameter, 3 in. thick, on the low- 
pressure side, and a foot for bolting the baseplate 
to the dynamo base. LHight bolts are used for 
coupling the engine shaft flange with the corre- 
sponding flange on the dynamo shaft. Only the 
engines designed for tramway current supply are 
fitted with a flywheel; the others drive direct. 
The dynamos are Schuckert A F generators for 
120 revolutions and 400 kilowatts at 250 volts, with 
fourteen pole-pieces fixed to the polygonal frame ; 
those which are to form a reserve for either illumi- 
nation or power transmission can be coupled in 
parallel or in series. Transformers were tem- 
porarily needed for reducing the 250 volts to 115 
for the two-wire system, and for raising it to 
550 volts for the tramlines. 

According to the original plan, the current went 
from the central station through 18 single feeders 
to the junctions, from these through two or three 
leads to the distributing points, and thence to the 
branches. This seemed the best way of adapting 
the old two-wire distribution to the new distri- 
bution on the three-wire system. Accumulator 
stations were established at St. Georg (Pollak cells) 
and at St. Pauli (Tudor cells). The batteries, each 
of 136 cells, are arranged in four storeys in such a 
way that points of equal potential are vertically 
above one another in all storeys. 

The second steam central station in the Zollvereins 
Niederlage, started early in 1895, is designed for 
5600 kilowatts. The seven sets of triple-expansion 
engines of the Maschinenfabrik Augsburg, each for 
1000 horse-power, drive each a pair of A F 500 
generators at 100 revolutions, one on either side. 
With the help of this new primary station, and 
also the Altona Electricity Works—Altona, though 
belonging to Prussia, is practically a suburb of 
Hamburg--and, further, of the accumulator sta- 
tions, an interesting system of converter distribu- 
tion has been developed, novel in its combination 
with electric tramway working. Current is now 
produced both for the secondary stations and tram- 
ways at 600 volts, and passed through the motors 
of the continuous current converters in the sub- 
stations, from which the three - wire network 
starts. As shown in Fig. 55, the transforma- 
tion is only down to half voltage. The batteries 
for the three-wire networks, and the dynamos 
parallel to them, both of which feed the distri- 
buting mains for light and power, are in series 
to the motors. The smaller cost of these small 


Fig. 56. 
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converters and their high efficiency are said to 
outweigh other considerations. Full transforma- 
tion would have required a larger plant, and have 
occasioned greater losses. The same object might 
have been attained by joining the secondary 
stations in series, in which case the uniformity of 
the network would have been sacrificed ; or the far 
secondary stations might have been supplied with 
high- tension alternating currents. The very 
favourable balance-sheets would certainly appear 
to justify the system. 

At the end of 1895 the railway line extended 
7 miles from the central station, and the furthest 
feeder station was 5 miles from it. Since then one 
horse-tram line after another has been converted 
into a trolley line without spoiling the pretty streets 
and avenues, and the whole neighbourhood has 
been or is to be brought into tramway connection 
with Hamburg, and also the town of Harburg on the 
other side of the Elbe. A third central power 
station will be built. 

(To be continued.) 





American Ratt Exrorts.—The British steamer Lord 
Charlemont has sailed from Baltimore with 2500 tons of 
steel rails from the Maryland Steel Company, Sparrows 
Point, to be used on a railway in Ireland. Steel rails 
from Sparrow’s Point have been also shipped lately to 
Vladivostock, Calcutta, Bombay, Jamaica, the Bahamas, 
South Africa, Australia, Nova Scotia, and New Bruns- 
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MACHINE AND OTHER TOOLS, SHAFTING, &c. 


828. W. Racke, Starnberg, Bavaria. Machine for 
Rolling, Cutting, and Grinding Balls. (8 Figs.) 
January 11, 1898.—The balls to be ground or cut are fed into the 
thread of a screwed spindle, and on the rotation of the spindle 
are rolled along a straight guide beneath a series of rotating 
grinding discs. Adjustment to the various sizes of ball required 
is obtained by raising or lowering the grooved spindle. In the 
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illustration of the machine herewith, a is the screw spindle, c the 
stop against which the balls bear, and d the grinding discs. The 
counterweight and locking device at the lower part of the machine 
is used to adjust the position of the ball carrier. The special 
form of screw thread upon the spindle is also illustrated. Various 
alternative arrangements are described. (Accepted November 23, 
1898.) 


17,827. F. C. gelewetl, Oak ‘Park, IIL, U.S.A. 
Apparatus for Making Helices or Spirals. [9 Figs.) 
November 5, 1898. (Dateclaimed under International Convention, 
February 24, 1898.)—The object of this invention is the direct, pro- 
duction of metallic helices or spirals from rectangular strips by 
rolling. The first step in the production of such a spiral is to de- 
termine accurately, either arithmetically or geometrically, its 























cross-section. The geometric method is described and illustrated. 
The cross-section having been obtained, the rollers are accurately 
ground to the conformation desired and adjusted in the machine 
at a correct distance apart. Thestrips are usually rolled hot and 
guides H_ are provided to carry the helix pe its leaving the 
rollers. The machine asa whole and means of adjustment are not 
described or illustrated. (Accepted November 23, 1898.) 


18,611. G. Conzens, Cardiff. Guards for Circular 
Saws. [3 Figs.) August 30, 1898.—This saw guard is of the 
automatic type, being cleared from the cutting and rear edges of 
the saw as the work passes over the bench, remaining normally in 
the protecting position and held there by gravity. The working 
of the apparatus will be clearly understood by reference to the 
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appended drawing. A modified device is shown and described in 
the patent, io which the pivot @ is not capable of sliding, but the 
pivoted portion of B is not fixed, but consists in a piece of hook- 
shaped form opened in the direction of the pivot. a, so that it 
slips up and back on the pivot b on pressure being applied. (Ac- 
cepted November 23, 1808.) as 


sure in the condensers, which might arise should the air-pump 
piston or bracket mee such’a position as to cut off communi- 
cation between the condenser atmosphere while the engine is 
not at work and steam from another source is admitted to the 
condenser, and also prevention of the violent shocks which occur 
on the up stroke when water has found its way into the pump 
from the condenser. 1is the pump barrel with inlet openings 2 
and discharge or head valves 3; 4 is the valveless piston or 
bucket. The hotwell 5 is formed in one with the pump casing, 
and its upper portion is in communication with the annular 
suction chamber 6 around the inlet openings to the barrel by 
means of pipe or passage 7, the upper open end of which is fitted 
with a water-sealed relief valve 8. This valve may be forced on to 
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its seat by a spring 9, and have attached to it a spindle that ex- 
tends through the cover of the hotwell, or of the discharge chamber 
of the pump, so that the valve 8 can be controlled by hand from 
the outside if desired. The valve 12is loaded by mean ofa spring, 
the presence of which may be so adjusted as to prevent air pass- 
ing into the barrel through the valve uselessly ; butif noair should 
pass the bucket owing to there being water only under it, a high 
vacuum will be maintained on the down stroke of the bucket, 
until it — the shifting valve, when a certain amount of air 
will be drawn into the barrel, and will act as a cushion on the 
up stroke, thus preventing the violent concussion which would 
otherwise take place on the water coming into contact with the 
head valves and their seats, (Accepted November 23, 1898.) 


27,255. E. C. Peck, Old Charlton. Regulating 
Feed-Water Apparatus. [4 Figs.) November 20, 1897.— 
The object of this invention is to greatly diminish the supply of 
feed water from a combined engine and pump upon the attain- 
ment of the desired water level within the boiler. The —. 
consists of a rotary dashpot device, the paddle axle of which is 




















27255 


connected by a crank to the pump-rod. When the water rises 
into contact with the paddles additional resistance is opposed to 
the motion of the pump engine piston, and its speed of working is 
therefore | d e paddles may be situated within the boiler 
instead of within a vessel connected to it if so desired. (Accepted 
November 30, 1898.) 


26,316. G. Westinghouse, Pittsburg, U.S.A. Ro- 
tary Motors or Pumps. (38 Figs.) November 11 1897.— 
This apparatus may either be used as a motor or as a pump. 
The rotating portion may move in either direction without re- 
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quiricg a reversal of the intake and outlet orifices. A drum ro- 
tates eccentrically within a cylindrical cavity, and is provided 


for the purpose of reducing friction between the blades and the 
cylinder, to special packing arrangements at the edges of and be- 
tween the blades and the rotary drum slots, to recessing the rotating 
drum rings for the purpose of maintaining the blades in proper 
position and their edges in contact with the interior of the 
cylinder, to methods of lubrication, and to the utilisation of oil as 
packing, &c. Two ilustrations are reproduced herewith, together 
with a diagrammatic plan of the apparatus bined with 
cylinder, pipes, &c., as forming an air-brake equipment upon the 
base of a railway car. (Accepted November 30, 1898.) 


RAILWAYS AND TRAMWAYS. 


30,343. J. B. Fonre and H. Thuile, Alexandria, 
Egypt. Combined Steam and Electric Locomotive. 
[5 #tys.] December 22, 1897, (Date claimed under International 
Convention, June 23, 1897.)—The boiler is of the tubular type, and 
is divided into two sections, between which the steam-driven 
driving-wheel axles pass. The bogie wheels are driven in pairs 
electrically when desired by current supplied by an auxiliary 
steam dynamo plant carried on the front part of the locomotive. 
The driver’s cab is situated at the front and the stoker’s shelter 
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at the rear, communication being electrically or pneumatically 
established between them. The horse-power estimated to be 
developed is 2000, and the speed expected to be attained when 
hauling a Pullman train on the level is 75 milesan hour. The 
funnel (which is not shown in the drawing) is situated at F. The 
main driving engine is of the compound type, the low-pressure 
cylinder being carried over the rear of the forward ie. The 
drawings are intended rather as diagrams than as illustrating 
details. (Accepted November 30, 1898.) 


25,9388. R. W. Pres Deptford, and F. Platt, 
Forest Gate. Combined d and Automatic Brake 
for wa ons. [14 Figs.) November 8, 1897.—The 


object of this invention is to combine hand and automatic brake 
mechanism in such manner that either one may be used for brak 

ing without affecting the other. A form of combination with 
vacuum brake apparatus is illustrated. A two-armed lever is 
mounted loosely on the shaft B, one arm being connected to the 
piston-rod of the vacuum brake by a forked end acting in one 
direction on a pin, so that the hand brake can be applied without 
moving the piston. The lever arms are on a sleeve or long nave, 
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one end of which is formed with a projection or annular lug, 
while the shaft B at this place is also formed with a lug. When 
one of the hand levers is operated, the lug thereon comes against 
the lug on the lever sleeve or nave and puts on the brake. The 
other and shorter arm on the sleeve of the shaft B is by means of 
levers and rods connected to the push rods and brake-blocks, 
which latter are suspended in the usual hangers. Upon the en 
pivot of the short lever is mounted the double-armed lever C3, to 
which are jointed the rods that by means of the two-armed levers 
and the rods D4 and D5 are connected to the brake-blocks. (Ac- 
cepted November 23, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


25,456. S. Delepine, Manchester. Indicating and 
Recor paratus applicable to Steam Gene- 
ration and Use, [3 Figs.) November 2, 1897.—This inven- 
tion is for the purpose of indicating and recording the presence 
of air in steam, and is also Gs may le for estimating the pressure 
of saturated steam free from air, or the rate of generation of steam. 
The illustration represents one form of apparatus for thie pur- 
pose, whose action when used to indicate and record the presence 
cfair in steam is as follows: A tube 1, in communication with the 
steam generator or other chamber, opens into a vessel 2 containing 
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water, and kept at a low bape ype by suitable means. The 
tube 1, which may be fitted with a pressure-regulating valve 1). 
discharges through a small outlet orifice into the water vessel 
below a bell supported by a lever attached to one end of a spring 
3a. As air mixed with steam escapes from the tube 1 the steam 
is condensed and the air is trap in the bell, from which it can 
escape through a small aperture 9a only when it is in sufficient 
amount to overcome the pressure of a.short column of li 

above the aperture, . As air accumulates within the bell, the 








PUMPS. | 
29,958. W. H. Flushing, Holland. Im- 
provements in Steam Air Pumps. [1 Fig.) 
mber 17, 1897.—This invention is applicable to pumps of the 


Edwards type, 


and has for its objects prevention of undue pres- 


with blades moving in radial elots in said drum. The improve- 
ments relate to providing such an apparatus with balancing rings 





rises in the water, and at the same time raises the lever, which is 
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fitted with a writing instrument adapted to trace the movements 
of the bell onadrum. When the pressure of the air is sufficient 
to overcome the pressure of the water column and permit the air 
to escape, the bell d ds ; lation of air again raises the 
bell, and so on until all the air has been expelled from the steam 
generator, when the bell will resume its original position. (Ac- 
cepted November 23, 1898.) 


27,984. S. Chatwood, London, and 8. R. Chatwood, 
Bolton. Improvements Steam Engin (5 Figs.) 
November 27, 1897.—The object of this invention is the actuation 
of a steam engine by means of heat communicated by super- 
heaters through which the steam travels before being passed into 
each of the cylinders. After expansion in the low-pressure cylin- 
der the steam remains therein and is compressed on the return 
stroke to the initial pressure, passing from thence into the re- 
servoir communicating with the high-pressure cylinder. Heat 
is developed in this a and the heat of such compressed 
steam is caused to superheat steam passing to one or more of the 
cylinders. The steam reservoir communicating between the low 
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and high-pressure cylinders is spoken of as a boiler, but its func- 
tions would appear to be more those of a superheater, as it 
is stated that the expansions and superheating are so controlled 
that the steam in the high-pressure and intermediate cylinders 
shall remain dry throughout, while that issuing from the low- 
ressure cylinder to the boiler is saturated with moisture. 
e illustrations herewith are of a vertical triple-expansion 
engine, and its intermediate superheater in which the compressed 
steam from the low-pressure cylinder passing through tubes from O 
to Ol serves to heat steam from the high and intermediate pressure 
cylinders passing through the surrounding passages. (Accepted 
November 23, 1898.) 


29,271. T. Scott, Ealing. Water-Tube Boilers. 
[1 Fig.] December 10, 1897.—The objects of this design are to 
rovide ample combustion space and accessibility to all parts. 
e heated gases passing through the tubes D become thoroughly 
mixed and combustion is completed in the chamber I throug’ 

















bes the geen which the hot gases im- 

inge previous to being deflec upward through the tubes E. 

hen adopting a form of tube as shown by the dotted lines, the 

ie) vessel B may be dispensed with. (Accepted November 
0, 1898. 


421. . Dufray, Solleville-les-Rouen, France. 
Gauges for Steam Generators. [1 Figs.) January 6, 
1898.—This invention relates to an automatically closing water 
gauge for steam generators, in which the breaking of the gauge- 

lass instantaneously produces such a displacement, under the 
tifluence of the weg eR cage of sockets or tubes provided 
with holes for the admission of steam that these holes become 


which pass the downtake tu 


closed, and thus prevent the fluid from escaping to the exterior 


municating with the interior of the generator, into which casing 
is screwed a socket F with an inward flange, in which slides a 
tubular part D having a shoulder resting against the flange, and 
making a tight joint with the latter. Into the tubular part D is 
screwed a hollow plug or cap K, enabling a central tube L to 
communicate with the interior of the generator through side 
orifices drilled radially in the cap K. The latterhasa projection 


suitable key or spanner. The glass tube rests at the bottom in 
an annular groove upon a washer of suitable material to insure 
an efficient joint. At the top the glass tube rests in the same 





manner against the bottom of an annular groove, but here the 
groove is formed at the end of a socket L extending into the 
central opening of the corresponding intermediate tubular part 
D, which is provided with a stuffing-box G screwed into it in 
order to insure a good joint between the parts. The socket itself 
is screw-threaded and screwed into. the stuffing-box G in such a 
manner that by unscrewing it the gauge glass is pressed against 
its supports so as to prevent any leakage. A lock-nut V on the 
socket L prevents this latter from becoming loose. (Accepted 
November 30, 1898.) 


VEHICLES. 
276. J.J. H.Sturmey, Coventry, Warwick. Vari- 
able S . (5 Figs.) January 5, 1898.—This gear is 


designed to be specially suitable where small variations of speed 
are required. It consists in a device which varies the diameter 
of both driving and driven pulleys, maintaining an approximately 
equal strain upon the belt. Fig. 1 illustrates the construction of 
the pulley wheels, and Fig. 2 isa plan of the general arrangement 


Fig 1. 

















adopted. The portions of the pulley are caused to travel in 
either an expansile direction or the reverse by screws and 
pinions. A tappet 12 is approached by means of the lever 22 
towards either one side or the other of the pulley, the said tappet 
engaging with the pinions consecutively, and gradually altering 
the gear as the pulley revolves. Means are provided for varying 
the gear when at rest. (Accepted November 23, 1898. 


27,059. A. Craig and W. Phillips, Coventry. Motor 
Vehicles. [8 Figs.) November 19, 1897.—These improvements 
relate more particularly to motor vehicles of the tricycle type, and 
refer chiefly to improvements in the frame and seating arrange- 
ment, to an auxiliary pedal-driving and starting mechanism, and 














enabling it to be tightened on the tubular part D by means of a | Refuse 


time also occupied by 
pipe to the up} 
water in the i h 
in the hopper caused by the inflow of the dredgings that the 
material in suspension 
deposit, and it is therefore left | 
vantageous that the discharge pipe from the pum 
great a distance as 
(Accepted November 


which may be used for controlling the s or applying the 
brakes, The figures herewith illustrate the vehicle containing 
these improvements. (Accepted November 23, 1898.) 


MISCELLANEOUS, 


26,466. W. Saint, Manchester. Improvements in 

Destructors.—This invention relates to destructors 
in which a number of cells or furnaces are arranged or built 
together, and has for its objects, the utilisation of the high 
temperature of the cells in which the refuse has become tho- 
roughly ignited, for the purpose of properly consuming pro- 
ducts of imperfect combustion from cells recently charged, 
and also for utilising the highly heated combustion pro- 



























ducts from a 
heating ofa cell about to becharged. 


thoroughly ignited cell 
. These obj react 
by constructing the destructor with common distributing flues at 


to produce a preliminary 
e hiant lick a 





the rear and forward ends, and dampers, 80 arranged, that the 
products of combustion may be deflected and the cells coupled as 
desired. The illustration shows a part front elevation and part 


sections of a six-cell back-to-backdestructor. (Accepted Novem- 
ber 23, 1898.) 
28,677. Eccles. Re t: the 


J. Prestwich, 
Quantity of Fluid Supplied to a Closed Vessel. 
{2 Figs.] December 4, 1897.—The object of this invention is 
accomplished in the apparatus illustrated as follows: As soon as 
the desired fluid which may be under pressure is admitted into 
the vessel, the level of the same rises above the open mouth of 
the tube d, which extends downwards into the vessel, and is of 
such length and diameter that as the fluid still enters the vessel 




















Sit is compelled by the pressure of the air in the upper part of 


the vessel or container to rise in the tube d and raise the valve a 
in the casing against its seating. This closes all egress of air 
from the vessel f, and the pressure of air in the vessel becomes 
equal to the pressure on the inflowing fluid, and stops further 
supply. Should the valve a not work, the fluid would flow out of 
the tube above the seating, thus rendering the defect evident. 
(Accepted November 23, 1898.) 


29,232. A.G.Lyster, Liverpool. Improvements in 
Hopper es or ers. [4 Figs.] December 10, 
1897.—The object of this invention is to so construct or fit the 
hoppers of craft used in suction dredging that the — of solid 
material with the overflow water may be prevented or decreased. 
For this purpose the hoppers a are formed with coverings, water- 
tight, or nearly so, and provided with one or more hollow shafts 
or trunks d leading from the interior of the hoppers to a certain 
height above the ‘covering, through which shafts or trunks 
the overflow water rises and escapes over the upper edge. 
The number, area, height, and shape of the shafts or trunks 











roportioned that the velocity of the water. rising 


are 80 : 
therein is not sufficient carry with it any, or, if any, 
only a very small quantity of solid material, and the 


the water in ing from the discharge 
redge of the shafts or trunks is such, and the 
afts or trunks is so removed from the commotion 


lent; < ~ _ opportanity © 

i oppers. >. 
cee Mane ie should be as 
possible from the overflow shaft or shafts. 
23, 1898.) 
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UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 








of the vessel. 


Each part of the gauge comprises a casing com- 





United States of America from 1847 to the ¢ time, and 
toa combined change speed and brake lever, or an alternative | reports of trials of patent law cases in the United Btates, may 
device. An arrangement is provided in which the operation of | consulted, gratis, at the offices of Exe: , 85 and 36, 
one lever will restore to their normal position all the other levers © street, Strand. 
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HERBERT'S MACHINE-TOOL WORKS. 


We have seen and heard so much of the introduc- 
tion of foreign machine tools into England that it 
is a genuine pleasure to meet with well-planned 
works designed for the production of machine tools 
of that class in which the ingenious American 
mechanic more particularly excels. Such works 
are those of Messrs. Alfred Herbert, Limited, of 
Coventry, which we now describe and illustrate. 

Although these works are not so extensive as 
some of the older established businesses of a 
similar nature, their rapid growth is a sufficient 
proof of the scope there has been up to now in this 
country for engineering talent and honest work- 
manship. The works were established just 11 years 
ago on a very modest scale, the number of men 
employed being only 12 altogether. At the present 
time the covered floor space (exclusive of yards) con- 
sists of 70,000 square feet of excellently appointed 
shops in which close on 500 men are engaged. 
On the present page, in Fig. 1, we give a plan of 
the premises showing the general arrangement of the 
different departments. In Figs. 2 to 7 on our two- 
page plate and on page 858 are shown interior views 
of different parts of the works. The establishment 
has been specially laid out for the production of 
machine tools of modern types, the chief and most 
generally representative example being the capstan 
lathe, of which large numbers are made. The aim 
of the management is to limit the production as far 








page plate, the stores are shown in the background, 
they being only divided from the other parts of the 
shops by wirework partitions. This is found a 
convenience as not obstructing light and enabling a 
good view to be obtained right through. It is an 
excellent thing to have few dark corners in any 
works. In these stores also all holes are finished 
by hand reaming. The object of this is to keep 
the last stage of the work under the control of one 
man who is responsible for truth to standard 
dimensions. The foreground of Fig. 2 shows the 
part of the machine-shop where the planing 
machines are situated. Three of these are well 
shown in the engraving. There are also in this 
department other planing, shaping, and side 
planing machines, principally of American manu- 
facture. The heavier of these tools are served by 
overhead cranes. The bulk of the simpler class of 
planing is first roughed out on heavy milling ma- 
chines and then finished by broad cutting, whilst a 
considerable amount of flat surfaces are afterwards 
finished by surface grinders. Some of the machines 
for the latter purpose, made by the company, are 
provided with angle motions by which the angles 
and slides can be ground, thus giving very accurate 
work. One of these surface-grinding machines will 
take work up to 8 ft. long. Beyond the planing 
machines are grouped some heavy milling machines 
and lathes ; amongst the latter a number specially 
designed by the company for turning cone pulleys, 
and so arranged that cuts can be taken simulta- 


or rod have superseded forgings and turning be- 
tween centres, it is stated that no blacksmith is 
employed for work of this description, the only 
smith being a toolsmith. Fig. 5 shows a group of 
these capstan lathes. 

Leaving the turning shop and following the line 
of tramway through the yard, the bar store is passed 
on the right. Here bars are stored and are pre- 
pared for the turners to the extent of being cut 
off to correct lengths and centred in special ma- 
chines, so that the men receive the blanks ready 
to be put into the lathe. The advantage of work- 
ing to standard patterns is shown in details such 
as this. All turned work where accuracy is re- 
quired is finished on universal grinding machines, 
of which there are eight in use. In Fig. 6 on page 
858 is shown the south side of the erecting shop. 
The latter is a light open building not cut up by 
walls, there being an uninterrupted view from end 
to end. In this shop are placed those machines 
with which the fitters have to be in touch, such as 
drilling machines, keyway cutters, &c., some of 
which are shown in the illustration. In the fore- 
ground are parts for the erection of hexagon turret 
lathes, of which a large number are now in course 
of construction to execute orders for both the home 
and foreign markets. In the background on the 
left are some capstan lathes in process of erection. 
In the centre of Fig. 6 is shown the exterior of the 
polishing shop, which, it will be seen, is entirely 
partitioned off from the fitting-shop. Here are 
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as possible to standard patterns so as to syste- 
matise the work and thus reduce cost. New types 
of machines are constantly being introduced and 
added, whilst other patterns are superseded, so 
as to keep the product in line with the rapidly 
advancing standard of modern practice. Working 
in the gross in the way indicated justifies the 
making of drawings in greater detail than is usual. 
Each piece is shown in a separate drawing, and 
an orderly plan has been elaborated for keeping 
these multitudinous drawings, so that they can be 
produced without long search. The same remarks 
apply to the storage of special cutter jigs and other 
standard appliances. These details are of import- 
ance in works of this description. 

The company own a foundry, known as the 
Edgewick Foundry, which is situated a little dis- 
tance from the main works. We shall refer briefly 
to this department later. 

Raw materials, consisting of castings from the 
foundry, steel forgings, &c., are delivered at the 
goods entrance, as shown in the plan. Castings 
are stored under cover in the yard, all small cast- 
ings being pickled. Running into the casting 
stores is a narrow-gauge line which conveys cast- 
ings to the machines, there being a crane in the 
stores for loading the trucks. The works stores 
are situated below the drawing offices, as indicated 
in the plan. Here all ordinary supplies are kept, 
and it is to this department that all machine work 
is brought for inspection and storage before being 
handed over to the fitters. In Fig. 2, on our two- 











neously on all steps of a cone pulley, and giving 
each a uniform crown by automatic means. There 
is also a special tool for turning the rims of hand- 
wheels, of which a large number are produced. 

In Fig. 3 on the two-page plate is shown the de- 
partment in which are situated the lighter lathes, 
chucking machines, and boring machines. To 
the right is shown a heavy frame casting of a 
large automatic screw machine, which is in pro- 
cess of boring. Messrs. Herbert do not make 
screw-cutting lathes, and most of those in use 
at their works are of American manufacture. 
Fig. 4 shows another part of the turning shop, a 
special lathe for cutting square thread screws being 
shown in the foreground. On the right-hand side, 
against the wall, is shown a useful machine made 
by this firm in the shape of a mandril press, which 
will force mandrils into work, thus doing away 
with the use of the hammer, and the consequent 
risk of injury to the mandril on the work. Adjoin- 
ing the turning shop is a considerable space de- 
voted to capstan lathes, a description of machine 
tool not only extensively produced, but also largely 
used at these works. They are employed in pro- 
ducing from the bar all descriptions of turned work, 
which is no doubt more distinctively American than 
British practice. Messrs. Herbert state that by 
this method of forming parts from a uniform 
bar or rod, there is a great saving of cost as com- 
pared to the old method of forging and turning 
between centres in an ordinary lathe. As a proof 
to which capstan lathes and the continuous wire 





treated only such portions of the work as are not 
fitting surfaces. It is a well-arranged department, 
and is provided with air propellers for carrying off 
dust. 

Fig. 7 on page 858 gives a view of the north 
side of the erecting shop, and here again are seen 
a number of capstan lathes and other tools in course 
of erection, others being placed on the testing floor 
on the right, when they can be conveniently driven 
from the line of shafting and countershafts provided 
for this purpose. It will be noticed that a 2-ton 
travelling crane spans this portion of the shop. 

In the department with which we are now deal- 
ing all machines built are practically tested. In 
the case of capstan lathes, the tool holes in the 
turret head are bored in position in the erecting 
department by the use of single-point tools carried 
in special fixtures in the spindle of the lathe, care 
being exercised in order to insure correct align- 
ment. In connection with this point, we may here 
refer to the system of inspection followed. In 
addition to all machine parts being inspected in the 
stores, all completed machines, after being run, are 
tested for alignment, and are inspected by an inde- 
pendent inspector, who has no other duties and is 
unconnected with other departments. Certain 
limits of error are laid down, and these may not be 
exceeded. A record is kept of the actual errors 
observed for each machine, to which reference can 
any time be made. Modern testing instruments 
have been brought to such perfection that the 
smallest deviations of work can be discovered, and 
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errors, however slight, can be observed in the finest 
work. Of course, absolute or mathematical accu- 
racy cannot be secured; even the most costly 
watch movement has a plus or minus characteristic. 
The only thing that can be done by the best firms 
of machine-tool makers is to keep all alignments 
within predetermined limits of error of very narrow 
scope, and—by the check of careful inspection—to 
make sure that these limits are not exceeded. 

We now pass through the fitting shop and across 
a yard where packing cases are stored, to a three- 
storeyed building, shown on the left side of the 
plan, Fig. 1. This building is 140 ft. long by 35 ft. 
wide. The lower floor is used as a packing shop 
and stores for finished machinery. On the first 
floor is a tool-room, where about 40 men are em- 
ployed in making jigs, cutters, and special tools for 
use in the works, and alsoin making the various 
special tools and cutters which are supplied with 
capstan lathes and other tools of this nature, an 
important feature of the business consisting in the 
supplying of capstan and other machinery complete 
with all necessary tools for producing work to suit 
samples or drawings submitted by customers. This 
room is fitted with universal milling machines, 
lathes, planing and shaping machines, hardening 
furnaces, and universal grinding machines, and 
other tools and appliances needed to make it self- 
contained and independent of the rest of the works. 
In this department there are special automatic 
machines for cutting racks, spur gears, and also 
bevel gear wheels, with accuracy, according to theo- 
retical deductions. In this field a considerable 
amount of work is done here for other firms in the 
trade. The upper floor of this building is used as 
a store for lighter finished machinery, all these 
floors being served by a hoist. 

In regard to other details of the works it may be 
stated that the machine-shops are driven by a 
compound vertical high-speed engine, taking steam 
at 160 lb. from a Babcock and Wilcox water-tube 
boiler. The erecting shop and tool-room are 
driven by a high-speed engine direct-coupled to a 
generator supplying current to a motor on each 
line of shafting. The machine-shops are lighted by 
gas on the incandescent system, the lights being 
arranged in groups, and suspended by spiral coils 
of brass tubing, this method being found to give 
the best protection to the mantles of the lights 
against shock and vibration. The fitting shops, 
erecting departments, tool-rooms, and stores, are 
lighted by incandescent electric lights. Large 
‘*sun-beam’”’ lamps are used to give a general light 
in the erecting bay, whilst the fitters’ benches are 
provided with small incandescent electric lights. 

Heating of the shops is effected by exhaust steam, 
but in very cold weather live steam is turned into 
the heating pipes the first thing in the morning, 
so that the men can start ina warm shop. A tram- 
way runs right through the works, connecting the 
whole of the various departments one with the 
other. The shops are well supplied with overhead 
travelling cranes, all of which can deliver on tothe 
tram lines. Ventilation is secured by air propellers. 
Generally it may be said that the buildings and 
plant are admirably arranged, not only for turning 
out work expeditiously and without waste of 
labour, but also with a view to the health and com- 
fort of those employed. 

In regard to the foundry, to which reference has 
already been made, it may be added that in the 
latter part of 1897 it was decided to establish this 
department, owing to the difliculty of obtaining 
regular supplies of castings of suitable quality ; 
and it was determined to endeavour to make this 
foundry as comfortable to work in, as light, and as 
convenient, as a machine-shop. With this object 
land was acquired at Edgewick, Foleshill, a suburb 
of Coventry. The total area was about two acres, 
of which one acre is at present occupied. The 
foundry abuts on the canal, and a suitable concrete 
wharf has been constructel. The foundry is also 
within easy reach of Foleshill Station, and the 
electric cars from Coventry run close by. The 
main building, or foundry proper, is a steel struc- 
ture having one central bay 40 ft. wide, for the 
heavier work, and two side bays, each of 20 ft. ; 
the total length is 120 ft. The entire roof is glass, 
and is supported by steel columns. The walls are 
of brick, and simply serve to keep out the weather, 
not taking any portion of the weight of the roof. 
Ample ventilation along the whole length of the 
roof is provided, and the foundry is heated by 
exhaust steam from the engine. This arrangement 


on the track, which in 1896 had a length of 22 
tainly it is far ahead of the majority of iron foun-/ miles. The fare was a little less than 2d. for any 
dries. distance. 

Power is supplied by a high-speed compound | The installation in Budapest is remarkable be- 
engine taking steam at 160 lb. pressure, and direct- | cause the Municipality granted concessions, reserv- 
coupled toa dynamo from which current is taken|ing the right of purchase, to Ganz and Co., of 
for lighting the foundry, yard, and fettling shops | Budapest, for alternating current supply, and to the 
by means of arc lights. Current is also taken from | E. A. G. for a mixed system of alternating and con- 
the same dynamo for the 5-ton electric crane which tinuous current distribution. There are mains of 
serves the main bay, and also for driving the| the two companies carrying currents of different 
cupola blower and the other machinery. A mould-| kinds in all the chief streets, and the inhabitant: 
ing machine operated by compressed air is in use may take their choice. The Budapest electric 
for the lighter work, and there is ample core stove | tramways are also owned by several companies. 
accommodation. Compressed air is also used for| The E. A. G. installation was projected for 12,000 
working jib cranes which are attached to the|glow lamps. At the end of 1894, a year after 
columns. The fettling shed is entirely distinct | starting supply, there were 40,000 lamps to be fed. 
from the foundry, and is equipped with grinding | The selection of the system is accounted for by 
wheels, tumbling barrels, &c. Ample accommoda- | the fact that the primary station had to be two 
tion for storing castings is provided, and large | miles from town, and that Ganz and Co. held prac- 
stocks of standard castings are kept. There are also | tically a monopoly for the distribution of pure 
ample pattern stores and repairing shops, and also | phase currents. It was, hence, resolved to generate 
stables and cart sheds. two-phase currents at 1800 volts, to lead them, by 

We propose in future issues to illustrate and concentric cables, to rotary converters, consisting 
describe some of the principal machine tovls made | of an alternating current motor and a continuous 
at these works. current generator (from 230 to 360 volts) on the 
same shaft, and to accumulators in parallel with 
| these generators. The primary station consists of 


THE ELEKTRICITATS-ACTIENGESELL- | a large stationary plant, and of a smaller plant of 


SCHAFT. LATE SCHUCKERT AND |*emi-portable engines, independent of the former 
co NUREMBERG and running at different hours, though in the same 


building. The latter plant owes its origin essen- 

(Concluded from page 840.) tially to the desire of the E. A. G. not to be beaten 
Execrriciry Works AT AACHEN AND BuDAPEST. fe their rivals, who had the advantage of being on 

Tue Municipal electricity works of Aachen, de- | the spot. 

signed for distribution of continuous currents on| The semi-portable compound engines of Rudolf 
the three-wire system as most advantageous to| Wolf, of Magdeburg-Buckau, work with steam of 
the local conditions—distribution from a centrally | seven atmospheres and with injection condensers, 
situated power station—were also started and com- | which can be disconnected. The two cylinders, of 


most comfortable foundries in existence. Cer- | 








pleted in the year 1892. In 1896, the plant was 
enlarged for the conversion of 16 miles of horse 
tramway into trolly lines. 

The original engines were vertical, three-cylinder 
engines for 400 horse-power, supplied by G. Kuhn, 
of Stuttgart, coupled to Schuckert flat ring dy- 
namos having twenty-eight magnets and four sets 
of breaks, the armature being of the Mordey 
type. The high-pressure cylinder is fitted with 
double piston valve gear, situated outside the 
standards and controlled by a counterbalanced 
Hartung governor. The vertical air pump is 
driven by two oscillating levers from the cross- 
head pin of the intermediate pressure cylinder. 
When the piston descends, air and water enter 
through slots in the cylinder wall into the hollow 
piston; the ascending piston carries air and 
water away. There are no suction valves. The 
feed water comes from the Pau rivulet with a 
head of 60 ft., and flows through a 5-in. main into 
a mud tank, which is placed in the ashpit. Thence 
it passes into two cisterns in the basement of the 
boiler-house, where also the centrifugal pumps are 
located. In the cistern, from which the pumps 
draw directly, the water is preheated by means of 
the condensed water of the steam pipes, of the 
exhaust from the pumps, and of the engine jackets. 
Steam may further be injected to raise the tempera- 
ture still higher. The head of the water allows of 
filling the boilers directly ; a connection has for 
this object been established between the supply 
main and the boiler discharge pipe. When the 
cisterns mentioned are full, floats direct the feed 
water to the condensing water tank. But the Pau 
does not give enough water for that purpose. 
Another rivulet, the Ponnel, has hence been put 
under contribution. 


filter. In cases of emergency the Ponnel water 
may be used for feeding; a pressure pipe has 
been provided for that purpose. The same firm 
added in 1896 compound engines with injection 
condensers, guaranteed for a maximum _ speed 
variation of 1.5 per cent. with a load varying 
by one quarter, and for a maximum steam con- 
sumption of 8 kilogrammes at a pressure of 10 
atmospheres per horse-power per hour at the 
power of 180 horse-power, and of 8.2 kilogrammes 
when developing 230 horse-power. The dynamos, 
Fig. 56, page 846, are of the old J. L. shunt type ; 
they attain an efficiency of 92 per cent. The 
dynamo reserve consists of a 150-kilowatt double 


It sends its water to a tank | 
near the ashpit, and then through a screen and a} 


| 14.6 in. and 24.8 in. in diameter and 18.9 in. stroke, 
are fixed within the steam dome. The crankshaft, 
of cast steel, has one saddle bearing and two 
flywheels, and the speed of 107 revolutions does 
|not vary by more than 0.5 per cent. at uniform 
load. The boiler has 130 2.5-in. tubes ; the whole 
tube system can be withdrawn. The boiler has a 
length of 16 ft., and is clothed with asbestos and 
sheet iron. The alternators, driven by belts, are 
W A z 100 dynamos, 100 horse-power (two-phase 
generators) for 26 periods. The field magnets forma 
polygonal frame of mild steel of two parts, bolted to- 
gether, with eight pole-pieces of the same material. 
The exciter is on the same shaft. At 400 revolu- 
tions, the dynamo yields 66,000 watts at 1800 volts, 
at the rate of 18.5 amperes per phase. Ring lubri- 
cators are used. The low frequency 52 was selected 
because these currents serve exclusively for actuat- 
ing synchronous motors. 

The other engines are Schichau triple-expansion 
engines, running at 107 revolutions, for 400 or 500 
horse-power, with Rider gear for the high-pressure 
cylinder, and Trick flat slides for the other two cy- 
linders ; the cylinder diameters are 18in., 29.5 in., 
43.4 in.; the stroke 21.7 in. The three cylinders, 
receiver, and valve chest form one box. The diphase 
motor shown in Fig. 57, page 846, belongs to the 
centrifugal pumps of the cooling plants; the pumps 
may also be driven by a spare engine. The engines 
have no flywheels, for which reason the generators 
are of heavy build, and as the crankshaft lies low, the 
dynamo floor level is 27 in. below the engine floor. 
The diphase dynamos are designed for 300 kilc- 
watts and 1800 or 1900 volts at 107 revolutions ; 
there are 28 poles. The type is the W A = just 
mentioned. The exciters for 200 volts at 450 revolu- 
tions are driven by toothed gear from the low-pres- 
sure side of the crankshaft. Two concentric cables 
and one third reserve cable take the currents to the 
secondary station, which is over two miles distant. 
Here four converters of the motor-dynamo type, two 
_ of 120 kilowatts and two of 240 kilowatts, were put 
up for transforming the alternating into continuous 
currents. The former are eight-pole machines, 
running at 400 revolutions, the latter fourteen-pole 
machines running at 225 revolutions. The number 
‘of poles is the same in the motor and dynamo 
/halves of each machine. Since the motor side of 
| the converter must be thrown into the main circuit 
| before synchronism with the primary generators 1s 
‘realised, the dynamo side is first run as a motor 
| until a voltmeter indicates synchronism, the regu- 





dynamo, and a rotary converter yielding currents of | lation being effected with the help of the circuits 
220 volts and of 550 volts. Both parts can be run as|or accumulators. The voltage of the continuous 
motors or as generators, to be fed from the light- | currents can be varied between 230 and 360 volts, 
ing mains for current supply to the railway, or| without increasing the speed, according to the 





g'ves what is claimed to be one of the lightest and 





vice vrsd. There are gradients of 11 per cent. ‘number of cells to be charged. For the distri- 
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bution of the continuous currents the three- 
wire system was again adopted. There were 
four batteries located in different storeys of the 
building, each of 148 cells, from the accumulator 
works at Hagen. The two halves of the four 
batteries are connected in series as usual. In order 
to permit of a separate charging of the two halves, 
a continuous current converter was put up, con- 
sisting of two continuous current A. F. 30 gene- 
rators for 270 amperes and 110 volts, directly 
coupled. This machine also served as equaliser 
for the three-wire system, and was much in requi- 
sition during the first months, because most of the 
house installations are arranged on the two-wire 
plan. The distributing mains lie in sand under 
bricks, about 5 ft. below the side walks, 5 ft. or 
less from the houses, and are separated by one row 
of bricks only from the cables of Ganz and Co., 
placed 8 in. further below, which carry alternating 
currents. The two kinds of cables were supplied 
by the same firm, Messrs. Felten and Guilleaume. 

The whole plant, of which we have given a very 
brief sketch, has been thoroughly tested by Pro- 
fessors Kittler and Wirtz, of the Darmstadt Elec- 
trotechnical College, Erwin von Stephany, of Buda- 
pest, and representatives of the E. A. G. and other 
firms. The tests concerned boilers, steam and 
coal consumption, dynamos, batteries, insulation, 
&c., and were most satisfactory. The report has 
been published by Kittler. We cannot enter into 
particulars, but we will mention that the Schichau 
engines consumed 6.2 kilogrammes of steam per 
horse-power per hour, and that the efficiencies were 
in all cases higher than those promised, except that 
the 240-kilowatt rotary converters attained an effi- 
ciency of 80 per cent. only. Under these circum- 
stances the plant was enlarged in 1895, Babcock and 
Wilcox boilers and three more Schichau engines, 
aggregating 1500 horse-power, and two secondary 
stations being added. The exciters are no longer 
driven by bevel gear from the Schichau engine, but 
the two alternators, coupled with the Wolf engines, 
have been transformed into continuous current 
generators supplying the current for excitation, 
pump motors, &ec. 

For the connection in parallel of alternating 
generators, H. Miller has devised a synchronising 
voltmeter switch, whose principle will be under- 
stood from Figs. 58 to 61. In Fig. 58 the dynamo 
M, is already feeding, M, not yet ; the voltmeter V, 
marks the potential in the usual way, but in Fig. 58 
the phase. Until the phases of the two circuits 
coincide, alternating currents will continue to 
flow through V,. The connections of Fig. 58 must 
be made and broken again before we can connect up 
for Fig. 59, when the same voltmeter is to be used 
for these purposes. This is done with the help of 
the switch, Figs. 60 and 61; which avoids short 
circuits and prevents mistakes. V, is joined to 
the terminals i, ky’; the dynamos m, m, . . have 
their terminals at k, ky’, k. ky’. . . connected with 
contact ares ; k; k,’ are joined to the bus bars. The 
three contact brushes ¢,, cy, ¢; gliding over the arcs 
move together, but are electrically independent of 
one another. When we turn the lever in the direc- 
tion of the hands of a watch, V, will first measure 
the tension of M,, then indicate synchronism be- 
tween M, and the bus bars; then measure the ten- 
sion of M, (Fig. 60) act again as synchronism indi- 
cator for M, (Fig. 61), andsoon. Fig. 61 further 
explains how an incandescence lamp may be joined 
in a shunt to a magnetic—not a static—voltmeter, 
in order to mark synchronism by periodical 
brightening up. 

The Budapest motors of the secondary stations 
take their phase currents from the four bus bars, 
their exciting currents from the accumulators. The 
switch, illustrated in Figs. 62 to 65, page 846, pre- 
vents injury to the insulation of the field coils 
when the exciting current is interrupted, and has in 
general been applied for cutting out resistances of 
high self-induction, such as represented by the 300 
horse-power alternating dynamos of Budapest. In 
the diagram, Fig. 62, W, is the field coil, W, a resist- 
ance without self-inductions, provided with a special 
contact a,. The switch a, cuts out both W, and 
W, ; the electromotive force of the extra current 


cannot in that case exceed E ba By selecting W, 
1 

Suitably, we can hence limit the electromotive force 

of the extra current. Switch a, must be closed before 

a, 1s opened, and be opened again before a, is closed, 

lest current should be wasted. The latest form of 

he hand-lever switch which effects these connec- 








tions is illustrated in Figs. 63 to 65. The resist- 
ance W, is placed in the apparatus ; the contacts a, 
and a, are both on the horizontal shaft, a, being 
fixed, a, loose. In the diagrams a,is open. When 
we depress the lever, a, is closed. The spiral 
spring between the lever and a, becomes strained 
by this motion ; when the cam on a, knocks against 
the projection on a,, the latter is jerked out of its 
jaws k,, and the current is interrupted for both W, 
and W,. The movement can be made quickly, and 
the spark is confined to k,. As there is no self- 
induction in W,, and this resistance is live for a 
few seconds only, it may be made of small dimen- 
sions and be common to several apparatus. 


Tue Municu Exectrriciry Works. 


The peculiar difficulties into which the inter- 
pretation of the contract between the Municipality 
of Munich and the local gas company concerning 
the introduction of the electric light involved the 
authorities explain the slow growth of the Miinchen 
Electricity Works. The town started in 1893 with 
water and steam power at the Muffat Works, a 
Jonval turbine of 200 horse-power, and a compound 
engine of Maffai, of Munich, driving the same shaft- 
ing, the former by means of bevel gear, the latter 
by means of hemp ropes. The E.A.G., late 
Schuckert and Co., have increased the steam plant 
to 2700 horse-power. The two other plants at 
Westenrieder-strasse and Maximilian’s Bridge have 
water power only, the two 200 horse-power Francis 
turbines at the latter station having been supplied 
by Voith, of Heidenheim. The accumulators are 
in the town hall building, and the arrangements 
are such that the distribution can be effected inde- 
pendently from the various stations, or the water 
failing, from the Muffat Works. The cables are 
laid in sand, as at Budapest, but covered in with 
beton slabs instead of the formerly-used bricks. 
With the additions of 1895 the tension of 600 
volts was maintained so that 12 arc lamps are 
coupled in series. It is well known that Munich 
has a most extended system of street are lighting ; 
in 1896 more than 25 miles of streets were illumi- 
nated by 830 arc lamps of 10 or 5 amperes. There 
are also incandesence lamps, and, further, the elec- 
tric tramway whose trolley wires proved somewhat 
in the way of the arc lamps suspended across the 
streets. In the device of the Schuckert Company, 
illustrated in Fig. 66, page 847, the lamp slides down 
obliquely ; in Fig. 67, first sideways, then straight 
down. ‘Two ropes and winding drums are required 
in the second instance, the suspension rope being 
wound one way, the pull-back rope the other way. 
The suspension rope passes from the lamp over the 
lower pulley of the crab and a small sheave down 
to the front drum. The pull-back rope is attached 
to the lower pulley by a forked ear, and passes over 
a large sheave down to the back drum. The two 
drums are arrested by pawls, which the key re- 
leases. In order to lower the lamp, the two drums 
are first coupled by inserting a pin. The-key is 
then set to the left, and the crank turned to 
the left, when the lamp will move sideways. The 
pin is now taken out, the back drum thus released, 
the key set to the right, and the crank turned in 
the same sense, when the lamp will descend. In 
raising the lamp, the crank is first turned to the 
left until the lamp is about 3 ft. below the suspen- 
sion wire ; the pin is then inserted, the key put to 
the right, and the crank turned in the same sense. 
About 250 lamps were suspended between the 
houses in 1896, which necessitated 644 agreements 
with the house-owners. 

The arc lamps, which burn 16 hours, are of the 
differential type. Their focus remains stationary. 
There are no sliding nor break contacts, nor regu- 
lating springs. Half of these lamps are extin- 
guished at midnight. This is done from the 
Muffat Works, as before, after the adoption of the 
two-wire system. Automatic cut-outs on the sub- 
stations are for this purpose connected with the 
Muffat Works by the telephone wires. The coil of 
the cut-out has a resistance of 1500 ohms. It is 
actuated by a small variation (of 1 ampere) in its 
current strength, which is produced by shunting a 
resistance in parallel to the voltmeter at the Muffat 
Works. Fig. 68, page 847, explains the connections. 

There was, at the end of 1896, little demand for 
private electric supply in Munich. The tariff was 
the following: For private lighting, 8 pfennige 
(0.96d.) per hectowatt-hour, with a discount up to 
25 per cent. ; for street lighting, 3 pfennige (0.36d.) 
per hectowatt-hour; for tramway working, half 
the latter rate. The clear profit of the works 


amounted to 10.4 per cent. A very considerable 
extension of the works is contemplated. 


ELectriciry Works at NEUHALDENSLEBEN, 
ZWICKAU, SIGMARINGEN, BapEN-VIENNA, &C. 


We have left out several not uninteresting plants 
of earlier dates. Neuhaldensleben, a town of less 
than 10,000 inhabitants north-west of Magdeburg, 
wanted light and power for various industries, 
metal, wood, stone, textile, &. The installation 
was commenced and completed in 1892, and current 
for incandescence lamps is supplied at 106 volts 


at the rate of 0.62d. per ampere-hour ; a discount ° 


of 15 per cent. is allowed, and motive power costs 
only half the sum stated. 

Zwickau, a lively manufacturing town of 50,000 
inhabitants in the centre of the Saxon coal district, 
had the same needs. Each of the three compound 
engines of 1892 drives by two belts two dynamos, 
symmetrically placed, which are coupled in parallel 
for illumination and in series for power. The elec- 
tric tram has a level crossing with a railway track. 
At this spot, the rails are cut to a depth of } in. ; 
iron wedges are placed in the grooves of the tram 
rails, so that the car travels up and down on in- 
clined planes ; this is done without any noticeable 
shock, even when the carsrun at higher speed than 
is permitted. 

‘The Laucherthal-Sigmaringen plant of 1893 is an 
example of power transmission by means of high- 
tension continuous currents and illumination with 
the help of accumulators. The transmission takes 
place at 2200 volts, through three wires over a 
distance of three miles. At the secondary station 
are motor-generators on a common shaft turning 
at 410 revolutions. Fig. 69, page 847, illustrates 
such a motor-generator for 40 kilowatts at 700 
revolutions, which transforms the tramway cur- 
rents of 550 volts down to 220 volts; it is in use 
at Baden-Voslau, near Vienna. The primary 
generators there are shunt dynamos, driven by 
belts’ at 500 revolutions, and the power trans- 
mission line has.a length of 1.5 mile. The 
rotary convertors at Sigmaringen reproduce more 
than 70 per cent. of the current, generated by the 


-Voith turbines and dynamos at Laucherthal. At 


Steyr, in Lower Austria, it is only a question of 
a light supply. 

At Salzungen on the Werra, a small health resort 
in Thuringia with also some manufacturing indus- 
tries, we meet once more with water power, the 
turbines driving the dynamos through belts and 
two countershafts, Although the power station is 
1.3 mile from the town, continuous current trans- 
mission at 290 volts was considered more profitable 
than phase currents and transformers. The loss 
of voltage in the mains amounts to 18 percent. In 
the town the three overhead wires are continued 
as subterranean feeders, also for charging Pollak 
accumulators. The distribution from the centres, 
at which simple, but neat, skeleton towers are put 
up, is again through aerial wires. The neutral 
wire of the three-lead system is connected with 
the..water mains and’the earth-plates of the light- 
ning conductors.” 


Tue Nirempera Execrricrry Works. 


The Municipality of Niiremberg decided in 1895, 
after long deliberations, to erect works for the 
supply of current for light and power on the mono- 
phase distribution system. For some time a pneu- 
matic power distribution on the Popp system had 
been thought of. Later on the notable electric 
firms of Germany were invited to submit projects. 
These projects left the choice between three 
systems, purely continuous current supply, a com- 
bination of alternating generators with continuous 
current distribution, and of purely monophase 
supply. In the execution of the contract which 
was entrusted to the E. A. G., late Schuckert and 
Co., none but Niiremberg firms have taken part. 
Supply commenced in May, 1896. At the begin- 
ning of 1897, the power station, which is situated 
a little way out of town, consisted of an engine- 
house with an iron roof 175 ft. long, 46 ft. deep. 
There is a 15-ton travelling crane, and at the back 
of it a boiler-house and coal shed, everything being 
scrupulously neat throughout. The boiler-house 
has a length of 230 ft. and a depth of 60 ft. The 
coal shed communicates through five sliding doors 
with the boiler-house. On passing through the 
doors the coal is weighed, and the weight automa- 
tically recorded. The railway siding behind the 








house lies at a higher level. The coal trucks can 
hence be discharged after Hunt’s method. The 
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ELECTRIC APPARATUS FOR CENTRAL STATIONS. 
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Fic. 56. Compvounp ENGINE AND GENERATOR. 

















Fics. 58 to 61. Mu.LiER’s SyNCHRONISING 
VoLTMETER. 
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branch tracks are slightly inclined; an endless pulled up again by the counterweight ; in this way|area of the ten Cornish boilers, each with one 
rope rests on sheaves above the track. When a, 200 tons of coal can be cleared in 24 hours. eccentric corrugated furnace, is equal to one thirty- 
coal truck has been pushed on the respective) Two Worthington pumps send the feed-water, | seventh of the heating surface. Two steam pipes 
track, it catches the rope and thereby lifts a | which is preheated to 140 deg. Fahr., from a tank | start from the dome of each boiler. Steam is 
counterweight. A frog has previously been put in | to the boilers ; a third pump takes its water from | generated at a pressure of 140lb. Some of the 


a well. Each of the three pumps may be con-’ boilers are fitted with Leeser’s water gauges, whic 
nected with any of the pressure pipes. The grate have joints for testing purposes and automatic 


position to open the truck when it has arrived on 
the proper spot. When emptied, the truck is 
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ELECTRIC APPARATUS FOR PUBLIC LIGHTING. 
CONSTRUCTED BY THE ELEKTRICITATS-ACTIENGESELLSCHAFT (LATE MESSRS. SCHUCKERT & 00.), NUREMBERG, GERMANY. 
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Fic. 68. ConnecTION FoR ExtineuisHinc Arc LAmps, 








Fics. 66 anp 67. Arc Lamp SUSPENSION. 
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Fie. 71. Arc Lamp on 250-Vout Crrcurt. 
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valves in their upper and lower connections, such 
that water and steam are shut off in case of break- 
age. Automatic stokers are also employed. The 
cooling water for the condensers comes from the 
River Pegnitz, 250 yards distant, to wells, one 
for each engine, 7 ft. in diameter, 21 ft. deep, 
under the engine-house floor. From the air pumps, 
10 ft. below the floor, the water flows back to the 
river ; the grease is removed in small wells, placed 
50 yards apart. All steam pipes are double, and 
are fitted with many cut-out valves. 

_ The four vertical compound engines, with in- 
jection condensers and slide valve gear, develop 
each 500 horse-power at 125 revolutions, and 
have cylinders 21.7 in. and 31.9 in. in diameter, 
with a stroke of 21.7 in. ; a Hartung governor 
acts directly upon the expansion slide. The 
air pumps are driven by beams and links from 


the high - pressure cylinder. Each engine is : ei 
coupled with a 330 kilowatt monophase dynamo for Fic. 70. 330-Kitowatr Monopuase Gexerator aT NiRYMBERG. 
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currents of 2200 volts at 50 periods, and the gene- 
rator has the exciter mounted on the same shaft, 
as shown by Fig. 70, page 847. The dynamo 
needs only one bearing. The armature, 10 ft. 6 in. 
in diameter, forms the flywheel; the 48 magnets 
are coupled in series, and fed from the exciter 
through two rings. The generators are connected 
in parallel without auxiliary resistances. The 
front of the switchboard carries only the chief 
apparatus ; those not under constant observation 
are arranged at the back of the board. The bus- 
bar tension is regulated in the station according to 
the current consumption in the secondary mains ; 
test wires are run from the five substations back 
to the switchboard for this purpose ; there were 
in 1897 seven miles of such wires. Five cable mains 
take the current to these stations, which have direct 
telephonic connection with the power-house, and in 
which the tension of 2000 volts is reduced down to 
118 volts in transformers, all of the box type. 

Except in the house connections concentric cables 
are exclusively used. The cables are provided with 
impregnated fibre and paper insulation, and with 
double lead sheaths and double iron armour. 
High and low tension cables are put under the side- 
walks in the same conduits, 27 in. deep, in 4 in. of 
sand, covered by arow of bricks ; when both types 
are together, the high-tension cables are buried a 
little further out and 5 in. deeper ; test and feeder 
wires are placed a little lower still. On street 
crossings the conduits are covered in with channel 
irons. Asarule, all cables run on one side of the 
street only. The branch wires all start from the 
substations or proper junction boxes, not from 
casual connections. Motors of more than three 
horse-power and large installations are fed directly 
from the primary mains; house installations 
and street lamps are joined to the secondary 
low-tension mains. At the end of 1897 199 
transformers were in use, 108 of which were placed 
in the iron advertisement columns, common 
on the Continent ; these columns are fitted up as 
auxiliary testing stations. The other transformers 
are placed in buildings ; 61 of the 190 distributing 
stations are for direct connection with the high- 
tension mains. All high-tension apparatus are 
under double lock, and the two keys are en- 
trusted only to experienced hands. The low- 
tension terminals of the houses are in watertight 
boxes, which contain also the main fuse, and which 
are accessible to the staff only; these boxes are 
kept under lead seal. 

In 1897 already one of three additional steam 
dynamos was put up; an extension of the boiler 
plant will follow. The engine is a vertical com- 
pound type of the Niirnberg Maschinenbau Actien- 
gesellschaft, for 1000 horse-power at 94 revolu- 
tions, and has an injection condenser. The cy- 
linders have diameters of 36 in. and 54 in., anda 
stroke of 27.5 in. The dynamo yields 660 kilo- 
watts at 2200 volts ; the magnet wheel has a dia- 
meter of almost 15 ft. 

At the end of last year the cables had a length of 
81 miles. This number comprised 23 miles of high- 
tension and 34 miles of low-tension cables for 120 
volts, with a total copper weight of 148 tons. 
Current was supplied free of charge for a week or 
so before everything was quite ready. The whole 
plant was thoroughly tested by independent ex- 
perts in March and April, 1897. Everything was 
found satisfactory, and higher efficiencies were 
realised than those guaranteed ; the smallest type of 
5-kilowatt transformers, for instance, gave an effi- 
ciency of 96 per cent., those of higher capacities of 
97 per cent. and more, and the transformers stood five 
hours’ continued tests without undue heating. The 
boilers, however, did not come up to the mark 
when burning lignite ; but gave satisfaction when 
coal from the Ruhr was burned; further trials 
indicated that this coal was more economical than 
lignite. The steam separators did not do their 
duty either ; so that a special hot-water pump has 
been installed to take the condensed water from 
the steam pipes back to the boilers. 

The greatest distance of a supply point from 
the power station was 2.5 miles as the crow flies. 
The main streets were illuminated by 211 arc 
lamps, which are suspended 26 ft. above the street 
level, from posts, brackets, or cross wires. Where 
the electric tram wires are in the way, the lamps 
are lowered in the same way as at Munich. The 
maximum span is 148 ft. The alternating current 
arc lamps are of the type described in our issue of 
November 11, on page 607. They are provided 
with revolving aluminium discs and are singly 





joined in the low-tension circuit in the manner 
explained in the diagram, Fig. 71, first suggested 
by Hicks. The secondary coil of the transformer 
is joined to the primary which carries currents 
of 120 volts; the connection does not expose 
the lampman to any danger. Both the primary 
and the secondary currents flow through the 
ijamps, which are for 40 volts and 18 amperes. If 
we want to reduce the tension from 120 down to 
40 volts, we should, with the ordinary arrangement 
of separate primary and secondary turns, require a 
720 watt transformer. In the arrangement indi- 
cated in our diagram, the primary current supplies 
5.6 amperes, the secondary the remaining 12.4 
amperes. Hence we want only a transformer for 
480 watts, which is smaller, cheaper, and more 
economical than a large transformer. If the trans- 
former absorbs 50 watts, the choking coil 40, the 
efficiency would still be about 84 per cent. The 
phase difference is 37 deg., cos ¢ = 0.8. If we 
adopted a larger choking coil, so as to be able to 
insert the lamp directly in the low-tension circuit, 
a large phase difference would result, and the 
efficiency of the system would be impaired. The 
losses in such a large choking coil would be about 
the same as in the combined small choking coil and 
transformer, so that the arrangement would not 
offer any advantages. 

The question is : Is the illumination by means of 
single ares preferable to the usual grouping of two 
or three arc lamps in series? It is claimed that it 
is, because independent lamps burn more steadily 
than several lamps in series, and because the single 
lamps can be switched in and out, and lamps can 
be added on any spot, without there being any 
necessity of waiting until the addition of a group 
becomes profitable. The described arrangement 
is not recommended for high voltages, however. It 
may still be applied on 250-volt circuits, in that case 
not for single lamps, however, but for groups of 
two or three in series. With 250 volts the direct 
connection with such mains becomes awkward, and 
might prove dangerous in case of an earth contact. 
At Niiremberg no aérial conductors were to be 
tolerated, but underground cables were wanted 
for other purposes. There was hence no particular 
reason to prefer the series arrangement. The 
double-pole fuses, cut-outs, transformer, and chok- 
ing coil, marked in Fig. 71, are placed in strong cast- 
iron cases, and fixed on the houses or on the base of 
the lamp posts. The lamps are turned on and out 
by the lamplighters. The junction of the primary 
and secondary coils is being applied by the Schuc- 
kert Company also for step-up transformation from 
100 to 120 volts. 

During the year 1897 the number of electric 
motors used in workshops, printing works, for 
lifts and ventilators, &c., had increased from 
123 to 210, aggregating 739 horse-power. On 
an average, it would appear, every electric motor is 
worked only 517 hours annually, which is half the 
number of hours during which the gas motors for- 
merly employed were kept going. These figures have 
been deduced from the ratio of the power absorbed, 
according to meter, to the nominal power, and 
several circumstances may be quoted in their 
explanation. The gas engines were being worked 
to their full capacity, whilst a liberal margin for 
spare power has generally been allowed in order- 
ing electric motors. There is further, as a rule, 
only one gas motor in a small installation, which 
whether running at small or full load has to drag 
round the whole shafting and gearing; several electric 
motors are more economical in this respect. Lastly, 
electric motors are more easily handled, and are 
cut out even for short breaks, when the gas en- 
gine would not have been stopped. The large 
electric motors are stated to cost 15 pfennige 
(1.8d.) per horse-power per hour, the smaller 
electric motors 18 pfennige ; the gas engines cost 
13 pfennige (1.56d.), and possibly less. These 
figures include attendance, oil, and repairs. Of 
the total power supplied, about 46 per cent. were 
utilised for house illumination, 29 for street light- 
ing, about 3 per cent. for light and power in the 
electricity work, and 22 per cent. for motor pur- 
poses. The total losses in the whole plant are 
estimated at 26 per cent. The magnetisation of 
the transformers absorbs 19.5 per cent., the exci- 
tation of the electricity meters—those of Schuckert 
and of Hummel are used—2 per cent., and the 
other losses are calculated at 4.6 per cent.; actual 
determinations of the first two values are in fair 
agreement with those figures. The rates charged 
per hectowatt-hour were for lighting 0.84d. ; for 











motors, heating, &c., 0.24d., subject to discounts, 
The first year closed with a profit. 


Socrat FEATURES. 


In conclusion, we should like to refer to some of 
the social features, the provisions made for the 
aged and sick, for profit sharing, &c. ; these are 
matters of considerable importance. The German. 
law calls for a sick fund and a reserve fund, which 
has to be supplemented by the firm. The obli- 
gatory and voluntary contributions of the firm to 
these funds, not insignificant in former years, have 
almost ceased now, the laws having been fully 
satisfied. The pension funds for the aged and 
invalids, widows and orphans, are voluntary, so far 
as both the employers and, to a certain extent, the 
employés are concerned, and are based upon gifts 
of 15,0001. each by Mrs. Schuckert and the director- 
general, Mr. Alexander Wacker. To these sums 
the E. A. G. have added another 10,0001., and, 
further, yearly contributions of several thousand 
pounds. Members of the staff, i.e., all on 
monthly pay, about whom we will first speak, 
have to contribute 4 per cent. of their salary. 
When the fund was created, the old employés 
were offered membership on payment of a small 
percentage for the years they had been in the 
company’s service, and this opportunity was taken 
by most of the then employés. Since that time 
all newly-engaged employés have had to join, pro- 
vided they are above 20 years of age, and drawa 
minimum salary of 100/. All sums thus contributed 
arerefunded (without interest) to clerks, &c., leaving 
the firm. Any member invalided is, after five 
years of employment, entitled to a pension of 10 
per cent. of his last salary ; for every additional 
year, 2 more per cent. are allowed, until the maxi- 
mum of 70 per cent. is reached. In case of death of 
a member, the widow draws for the rest of her life 
half of the amounts due to her husband ; and every 
child, until the completion of the eighteenth year, 
one-tenth. Full orphans receive, after the decease 
of their mother, 15 per cent. of their father’s salary. 

All men who have served the firm for five years 
are members of their pension fund, towards which 
they are not expected to contribute. After the 
expiration of that period, permanent invalids are 
granted 20 mark (20s.) per month, and 1s. extra 
for every further year of service, the maximum 
being 50s. The allowances to widows and children 
are subject to the same regulations as above stated. 

Before these funds were created the firm had 
been in the habit of refunding to all members of 
the staff insuring their lives, one-third of the 
premium, provided that the sum insured for did not 
exceed six times the amount of their salaries. Men 
shared in this privilege to the maximum insurance 
of 100). This practice still remains in force for 
insurances effected before the establishment of the 
pension funds. Since that time special terms have 
been obtained for the employés of the Schuckert 
Company from two insurance companies. All em- 
ployés of whatever rank share in the business 
profits after one year’s service. The gratitications 
have, in the case of the men, varied between 4s. 
and 300s. per year. The firm invests these small 
sums in the Municipal savings banks when desired 
to do so, and when such an account has reached 
the amount of 25/. the sum is transferred to the 
business capital of the firm; the ordinary share- 
holder’s dividends are then allowed. A workman’s 
share of this kind is limited to 100/. This system 
of profit-sharing did not at once recommend itself 
to the men ; in 1896, 80 men were shareholders in 
this sense. 

A co-operative supply association on the cash 
system was started early in 1896. Wages are paid 
on Fridays, and the custom is to let the first week’s 
wages stand over for six days. The married men 
are in favour of Friday as pay-day, and the co-opera- 
tive stores, no doubt, profit from this arrangement. 
That beer is sold in the works will probably sur- 
prise people in this country, whilst in Niiremberg 
people would wonder if such a ogee concession 
to popular tastes were refused. The profits of the 
bar—about 7001. in 1896—flow directly into the 
men’s pension fund, without any deduction. 

As regards the training imparted in the works, 
the firm recognises two classes of apprentices, 
mechanics, and clerks. The former, who are about 
70 in number, are trained in special shops, and 
are paid wages. ‘Their earnings are, however, 
invested in the Municipal savings bank, and the 
youths cannot dispose of these sums before the 
expiration of the period agreed upon. Apprentices 
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for clerkships must bind themselves for three 
years, and may have to serve the whole period 
without pay; as a rule, however, they are paid 
during the third year, and share in the gratifica- 
tion. 

The baths for the men and the members of the 
staff are Continental in being somewhat more com- 
plicated and less practical in their details than those 
of our bathing establishments. This is one of the 
points in which the Continent advances slowly. 

The munificence of Mrs. Schuckert, who has 
provided the capital (15,000/.), and of the firm 
which grants the rooms, light, and heat, enables 
the children of the employés to enjoy further in- 
struction after leaving school ; the boys in what we 
may style modern-side subjects, especially drawing, 
the girls in domestic accomplishments. The 
building society of the Schuckert employés also 
receives support from the firm. We shall hardly 
commit a mistake when we ascribe part of the 
success of the E. A. G. to this policy of making 
every employé take a direct interest in the affairs of 
the firm and offering him reasonable inducement to 
stay with the company. 








THE UNIVERSITY OF COLUMBIA. 


Tne new home of Columbia University is on Morn- 
ingside Heights, New York, a com manding eminence 
that catches the rays of the setting as well as of 
the rising sun. There is nothing to intercept the 
light of heaven, or impede the free circulation of 
the breezes that blow from the West across the 
Hudson. Neither the passage of trains, nor the 
clatter of traffic, nor the rush of humanity is there 
to disturb the lecturer, or the investigator, or the 
reader. All around is peace and quiet on this 
acropolis of learning. In close proximity stand 
the Teachers’ College and Barnard ; whilst a little 
further up the Boulevard—New York’s finest 
avenue—flourish other institutions of learning, 
such as Manhattan College, the College of the 
City of New York, and the Convent of the Sacred 
Heart. No finer site and no more appropriate 
locality could be found on Manhattan Island for 
academical purposes than the one chosen on 
Morningside Heights for the present abiding-place 
of Columbia University. 

The site is as high up town as 116th-street, and 
therefore about 8 miles from the fast-throbbing 
heart of the Empire City. It is easily reached 
both by surface cars and by elevated railroads. 

The highest level of the grounds is 150 ft. above 
the Hudson river, from which point the land 
falls rapidly towards the north, dipping down for 
106 ft. in a distance of little more than 700 ft. The 
architects have taken advantage of this formation 
of the ground to create, on the southern side, a 
building-platform on the highest level, covering 
about five-ninths of the entire property, that is 
about 10 acres. This was effected by excavating on 
the southern front of the grounds an open court 
350 ft. in length by 128 ft. in breadth. The earth 
removed in the excavation was filled in behind the 
library, where it is held by a heavy retaining wall. 
All the interior buildings appear to rise from the 
150 ft. grade : whilst, on the other hand, the build- 
ings situated on the edges of this platform get on 
the outside the benefit of the lower levels of the 
surrounding streets, and thereby obtain good light 
throughout the sub-basements. 

The buildings that are heavily shaded on the map- 
plan, Fig. 1, are those which are already constructed, 
and which are in use. The others will be erected 
when funds are available. In this laudably-insinuat- 
ing way, Columbia leaves broad avenues open to 
the generosity of those who may be burdened with 
the goods of this world. 

The most imposing element of this stately pile is 
the library, the gift of President Seth Law. In 
every way it is worthy of its munificent donor, its 
distinguished architect, and the ennobling end to 
which it is devoted. Many members of the British 
Association found their way out to Morningside 
Heights on their return from Toronto in 1897, and, 
like Lord Kelvin, were greatly impressed, not only 
by the magnitude and lavish beauty of the work, but 
also by the dimensions of the outlay and the pon- 
derous donations of some New York millionaires. 

Mr. Seth Law graduated from Columbia in 1870 
at the head of his class. After an extensive Euro- 


pean tour, he entered the commercial house of his 
father in a subordinate capacity, and gradually ad- 


1877, he entered the field of politics as a member 
of the Republican Party, and quite recently ap- 
peared as candidate for the mayorality of Greater 
New York. He also took an active part in 
the discussions of the Commission appointed to 
draw up the Charter for the consolidated munici- 
palities of New York and Brooklyn. 

In 1889 he was selected to succeed Dr. Barnard 
in the presidential chair of Columbia University, on 
which occasion some wiseacres ventured to express 
a doubt as to whether a business man could become 
a successful college president. Their doubts and 
misgivings soon melted away like the mist before 
the rising sun. Despite his attention to business, 
and descent into the combative arena of American 
politics, President Low found ample time to devote 
to the advancement of the interests of Columbia. 
It was his great desire to improve its material con- 
dition, and even still more to extend the courses 
and raise the standard of instruction well up to 
the highest University plane. This he succeeded 
in doing. The old buildings in 49th-street have 
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been abandoned for the palace-like group on Morn- 
ingside Heights, whilst the college itself is now 
only the nucleus of the University. So also he 
found the library of brick, and has left it of marble. 

The library building, of which, through the cour- 
tesy of Mr. E. A. Darling, we publish illustrations 
on page 850, has some features peculiar to Columbia. 
It is not simply a storehouse of books; it is in- 
tended to be, if we may so describe it, a labora- 
tory for those whose implements of work are 
books alone. The aim has been to make the use 
of books, by the professor and the student, as easy 
and convenient as possible. Quite as much thought 
has been given to the reader as to the book. Stu- 
dents of law have their school in the northern 
wing, while their library of 25,000 volumes and 
special reading-room, are on the main floor. Those 
who are devoted to art or to practical architecture, 
have the 13,000 volumesof the Avery Library at their 
disposal. 

The library contains an aggregate of nearly 
250,000 volumes, of which 8000 belong to the New 
York Academy of Sciences, and form, perhaps, the 
most numerous and valuable collection in the United 
States, of the transactions and proceedings of learned 
societies at home and abroad. Additions to the 
library are made at the rate of nearly 18,000 
volumes ayear. The capacity of the library is said 
to be 1,000,000 volumes. 

So anxious are the authorities that these stores 
of information shall be accessible and generally 
available, that students may, under easy conditions, 
take books from the library to their homes. For 
the same reason, the reading hours are made as long 
as possible, viz., from 8.30 a.m. to 11 P.M. on every 
secular day of the year. Besides the general illu- 
mination of the room, each reader is provided with 
a 16 candle-power lamp, which he can switch on or 
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vaneed until he stood at the head of the firm. 





off, according to his wants. It is needless to say, in 


speaking of an American public institution, that the 
temperature is never uncomfortably low. 

The library building also gives a home and 
reasonable home comfort to the Faculty of Philo- 
sophy. A suite of rooms on the third floor is 
specially set apart for ‘‘ seminar” purposes; and in 
these young Americans discuss, under the direction 
of their Dean, Dr. Nicholas Murray Butler, phycho- 
logy and ethics ; whilst with equal freedom they 
dissect Lockes and Kants, Hegels and Bains, 
Spencers and Schopenhauers. 

At the opposite cardinal point the School of 
Political Science is located; and here, too, under 
the leadership of Professor Burgess, Ph.D., the 
amenities of political and social science are fre- 
quent themes, and future leaders in journalism, 
administration, and international law are trained. 

The approaches to the library are on the same 
grand scale as the building itself. Leaving 
116th-street, you mount by a series of granite steps, 
320 ft. in length, into a spacious court, paved with 
bright, hard-burnt red brick, set in various patterns 
with Joliet stone. Two fountains grace the court, 
and refresh the air with their columns of hissing 
spray. The pedestal seen in the middle is to bear 
an allegorical group in bronze of Columbia. The 
two trees to the right and the left have a history 
that is well interwoven with that of the University. 
They are yews whose seeds were brought over from 
England after the Revolution, and planted in the 
Hosack Gardens, then under the direction of the 
nascent botanical department of Columbia College. 
In its phenomenal progress, the city displaced these 
gardens ; but the custodians of the English yews 
did not forget them. Seventy-five years ago they 
were dug up and replanted on Morningside Heights, 
250 ft. from their present resting-place. About two 
years ago they underwent once more the process 
of transplanting. With 80 tons of earth frozen 
round their roots, they were removed to the great 
court of the library, probably to tell future genera- 
tions that they are the natural historical link con- 
necting Columbia University with the old country. 

The inscription over the portico also recalls old 
traditions. It reads: 


King’s College was Founded in the Province of 
New York by Royal Charter in the Reign of George It. 
Perpetuated as Columbia College by the People 
of the State of N on Kak 
When they became Free and Independent. 
Maintained and Cherished from Generation to Generation 
For the Advancement of the Public Good and the 
Glory of Almighty God. 


The portico is reached by a flight of 26 granite 
steps ; it is formed by 10 massive granite columns of 
the Ionic order. On passing through the swinging 
door, the vestibule is reached, and a bronze in- 
scription in bold relief will be noticed on the floor, 
which tells of the filial devotedness that actuated 
the President of Columbia. It runs thus: 


This building is a Memorial of 
AsreL Apsot Low, 
A citizen of Brooklyn and an American 
of New York. 
Born in Salem, Mass., February VIIJ., 
MDCCCXI, 
Died in Brooklyn, N.Y., January VIL, 
MDCCCXCIII. 

In the centre of the vestibule there is a well- 
chiselled bust of Pallas Athene, and a large medize- 
val-looking lantern of gilt hammered iron. But 
most conspicuous of all are two pillars of Conne- 
mara marble, noble specimens of the finest pro- 
ducts of Irish quarries. They are 52 in. in dia- 
meter and 30 ft. high. The bases are of black 
Belgian marble, and the Ionic capitals are of bronze 
overlaid with pure gold. It was originally intended 
that the 18 columns which ornament the library 
should all be of the same rich material ; but although 
the Connemara quarry was bought and worked by 
a New York firm, the 50 blocks which were shipped 
from Queenstown gave only the two specimens of 
royal Irish marble which adorn the vestibule. The 
other 16 are of granite, four being placed on each 
of the four sides of the reading-room. 

The basement contains a series of rooms devoted 
to the general working of the library, such as the 
offices of the superintendent, the bursar, cloak- 
room, telephone-room, &c. The first floor ¢on- 
tains special libraries, the general reading-room, 
periodical-room, map-room, and also the offices of 
the administration. The trustees’ room is fitted up 
and furnished in a manner befitting the solemn 





functions to be held in it. Besides paintings of the 
first presidents, it contains the historic corner-stone 
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of King’s College, in the city of New York, which 
runs thus: 
Hvjvs Collegii, Regalis Dicti, Regio Diplomate 
Yonstitvti 
in Honorem Dei O.M. Atq. : 
Reiq: Pvblice 
Emolvmentvm, Primvm Hvnc Lapidem Posvit 
vir Preecel 
Lentissimvs, Carolvs Hardy, Eqves Avratvs, Hvjvs 
Provincie 
Preefectvs Dignissimvs. Avgti. Die 23°, 
An. Dom. mpcctv1.* 


in Ecclesize 





* Of this College, called King’s, established by Royal 
decree for the honour of the Most High God and the 
good of the Church and the Commonwealth, that most ex- 
cellent man Sir Charles Hardy, most worthy Governor of 
the Province, laid this first stone, August 23, a.p. 1756. 
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In the sub-basement is located the ventilating 


| plant, consisting of eight power-fans, four of which 
with 9-ft. wheels force in fresh air, while the other 


four draw out the foul air. The wheels are coupled 
in pairs—one for fresh and the other for foul air— 
and are driven by a 25 horse-power electric motor. 
The whole plant thus absorbs 100 horse-power. 
The building is heated from the power-house 
both by the direct and the indirect system ; ther- 
mostats are placed in each room, by means of 
which the temperature can easily be regulated. 
The reading-room is just under the dome ; it is 
nearly 80 ft. square, with a seating capacity for 
225 readers. The light streams in abundantly 
from the four windows of the semi-circular arches, 
which are 50 ft. in span and 22 ft. in height. 





When artificial light is needed, each reader has, as 
previously mentioned, a 16 candle-power lamp at his 
disposal; but besides this, the general illumination 
of the rotunda is effected in quite a novel way. 
From the centre of the dome, at a height of 80 it. 
from the floor, hangs a ball 7 ft. in diameter, 
formed of a wooden frame covered over with 
papier-maché. Upon its smooth spherical, pearl- 
grey surface are focussed the beams from eight 
3000 candle-power projection arc-lamps. A unl- 
form surface illumination is thus obtained, the 
bright radiance of the sphere producing a soft 
glow of diffused light throughout the room. The 
lit-up ball looks like a giant planet in the cerulean 
blue of the dome, and is a nightly curiosity that 
draws numbers of visitors. It is claimed that 
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50 per cent. of the incident light is reflected or 
diffused. 

The ornamentation of the clearstory is pleasingly 
effected by a series of heroic figures in Istrian 
marble of the great poets, philosophers, historians, 
and orators of ancient Greece and Rome. They 
are 16 in number, and rise at regular intervals 
from the finely-wrought marble balustrade of the 
gallery. They also serve to attenuate the severity 
of the four massive and unornamented piers which ° 
carry the arches and the dome. For reasons not 
known to the writer these—the arches and the 
dome—are purely Roman, whilst all the rest of 
the building is in the finest Greek style. To the 
lay mind, too, it would seem that if the dome of 
St. Peter’s had been selected instead of that of the 
Pantheon, the internal effect would not be less 
pleasing, whilst the external would be decidedly 
more inspiring and more monumental. But, of 
couse, experto crede. The dome is of solid masonry 
throughout, no steel or iron being used in its con- 
struction. The soffits of the arches are 12 ft. in 
depth. 

The architects of the library, as well as of all the 
University buildings, are Messrs. M‘Kim, Meade, 
and White. Mr. C. F. M‘Kim is universally ad- 
mitted to be a leading member of the profession in 
the United States. A graduate of Harvard, he 
studied with success in the great Parisian Ecole des 
Beaux Arts, and afterwards frequented that other 
great school of art, the Villa Mediciin Rome. He 
designed the Agricultural Building and the New 
York State House at the World’s Fair, as well as 
the Brooklyn Institute of Arts and Science, and the - 
Boston Public Library. This last is an exceedingly 
fine piece of work, which well deserves all the com- 
mendation it has received. Boston is proud of it, 
and that says a good deal. The illustrations which 
we publish on the present and opposite pages give a 
good idea of the library building. Fig. 1, page 849, 
is a plan showing the general arrangement when 
the University will be completed. Fig. 2, page 
850, is a general view of the building; Fig. 3 
illustrates one of the four great arched windows 
referred to above; Fig. 4 is a section of the dome ; 
and Fig. 5isa plan of the ground floor, showing 
the main central reading-room, and the various 
sectional libraries; aud Fig. 6 is a plan of the 
second floor containing lecture rooms. 





SHIPBUILDING AND MARINE 
ENGINEERING IN 1898. 

Ir will not be news to our readers to be told that 
the tonnage of all the ships, great and small, launched 
from all the yards in the United Kingdom during the 
year which closes to-morrow, exceeds the aggregate ton- 
nage produced in any previous year in the history of the 
industry. That was anticipated long ago, for employers 
and employed alike desired to make up the time lost 
in the unfortunate dispute, which so greatly reduced 
last year’s output. But it is striking to note the extent 
to which leeway has been made up. Launches, we know, 
were delayed thirteen, fourteen, and fifteen months 
ago, not because the ships had not reached the stage 
when they usually leave the building berth, but be- 
cause engineering work was so far behind that economy 
dictated delay in the floating operation. We ought, 
therefore, to render to last year its due in the matter 
of tonnage; and if from this year’s surplus we deduct 
sufficient to make last year’s total equal with the 
best of the years of the decade, which practically 
means with the highest record, we have still a residue 
of 17,000 tons over the record total. In other words, 
last year’s output showed a decrease of 255,776 tons 
when compared with the high record of 1896, while 
this year’s production exceeds the same record by 
272,702 tons. That is a satisfactory result, showing 
that, notwithstanding the long stoppage owing to the 
dispute, the three years are equal ; but if there had 
been no dispute what would the output have been? 
It has, however, had some advantages, for it has con- 
solidated capital as well as labour, so that there is 
constituted some basis for discussing any disturbing 
economical question before it develops into a casus 
belli. 

But while there has thus been unprecedented 
activity in production during the past nine or ten 
months, for the year’s output of 1,671,217 tons has 
been compressed into that period, we question much 
if the employer has made a satisfactory profit. It is 
more or less the tendency for the capitalist or share- 
holder to be discontented —it is a chronic condition ; 
but there is much to prove that his reward, so far as ship- 
building is concerned, is rather in the immediate future, 
provided demand for his wares continues active. Most 
of the work carried out this year was booked last year, 
when the current price for the full-bodied, nine-knot, 





cargo carrier was on the basis of 5/. 10s. to 6. per ton of 
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TABLE I.—AcGREGATES oF PRODUCTION IN THE UniTED KinGpDom. 









































oi 1898. 1897. 1896. 1895. 1894. 1893. 1892. 
ne ‘eaad mids tons tons tons tons tons tons tons 
Steamers’ .. 1,565,305 1,040,769 1,256,312 | 1,003,056 | 966;2'9 749,8:8 974,826 
Sailing ships 34,957 70,085 70,233 | 66,138 109,384 134,036 275,136 
t Totals a 1,600,°62 1,110,854 1,326,645 | 1,069,194 1,075,603 883,874 1,249,962 
Her Majesty’s Dockyards 70,955 31,885 71,970 | 70,550 26,700 31,640 50,45 
Grand totals | 1,671,217 1,142,789 | 1,898,515 | 1,189,544 1,102,323 915,514 | 1,300,412 
¥Foreign-owned tonnage 391,504 307,629 | 419,588 | 275,093 154,739 158,292 188,312 
Per cent. of total oe 24.4 27.68 | 30 | 25. * 14.3 17.94 16.1 
Total merchant tonnaget ..| 1,477,864 | 1,045,958 | © 1,232,666 994,292 | 1,071,553 872,449 | 1,131,416 
Per cent. of steam merchant tonnage to | 
_ total a be = ‘s = 88.2 89.47 | 94 93.5 90.18 84.6 75.5 
indicated horse-power of engines .. ..|+ 1,432,829 1,142,034 1,295,915 | 1,024,662 984,016 947,354 1,003,529 
Per cent. of all Naval to merchant ships} | 
; built ~.. ee ae > “ede 13.7 9.24 j 12.8 | 14.68 285 495 13.1 








* Inclujes warships built in private yards. 


deadweight capacity, and be it remembered 90 per 
cent. of the output’of the closing year represents this 
type. Now, 7/. to.7/..103., and even 8/. per ton might 
be; got. We .do not propose, to. enter into any 
ealculation as to the advance in the cost of material 
and labour: but it may be accepted that work 
and’ steel involved this year on a 5/. 10s3., or 6J. 
ship left no margin for profit. The firms who 
built’ ships on speculation at the end of last year and 
sold them in the second half‘of this year, or who were 
not filled up with orders in the second half of last year 
are now to be felicitated; but should labour and capital 
bettle down under the’ present conditions, we have 
18 months of: prosperity in. prospect. 

-. We>return, however, -to Our ‘review. of,the year’s 
work-—it is safer:than prophecy—and. may at the out- 
set note that we have included, all-types of craft, so 
that .the total number_is 1211, including the eight 
dockyard ships, but 139 of these were under 50 tons, 
and 594 more under 500 tons, most of them fishing 
craft, and thus we reduce the number of sea ships to 
478. The total torinage as shown in Table I, is 1,671,217 
tons, including the production in the Royal dockyards, 
and this, as we have already pointed out, is 272,702 
tons higher than the largest total hitherto recorded, 
in +1896: <The average for the’ eight years of the 
decade is thus far exceeded by the three past years, a 
fact which will be very readily seen from our 
diagram, showing the production in private yards 
only. The fluctuations will be seen at a glance. The 
current year’s ‘‘ spot” is too high, owing to the strike 
influence ; but a line drawn from the ‘‘spot ” of 1882 
and through that of 1889 will touch the 1,500,000 
tons line for this year, and it may be assumed that had 
the ordinary course been pursued in the past two 
years, this would have been the total for the year 
now closing, so that, at all events, so far as maxima 
are concerned, there has been a steady increment, with 
fluctuations at about ten-year periods. 

The increment, judged from the point of view of 
carrying power, is more than is at first sight evident, 
because of the superseding of sailing ships, and the 
greater capacity of the modern cargo carrier. In all 
cases we have taken the gross tonnage, except for 
warships, where displacement tonnage is reckoned. 
This is. justifiable, on the plea that their value 
is so much greater that displacement more accurately 
represents the value of work involved—the main 
point in our summation — than does registered 
tonnage, which might mean anything in their case. 
Some of the firms have returned barges and the like 
at displacement or deadweight tonnage, but in such 
cases we have reduced it to gross register, so that the 
tonnage is near enongh for all practical purposes. 
But there can be no question that steamers of 5000 
tons register carry much more than corresponding 
ships of ten years ago, and in like manner the carrying 
capacity is greater by the substitution of 9-knot 
steamers for sailing ships, which cannot average 
4knots. The sail tonnage is given as 34,957 tons. 
Even although this is a greatly decreasing propor- 
tion, as shown in Table I., it is illusory ; for it in- 
cludes floating docks, caissons, and all other craft which 
do not depend on steam propulsion. As a matter of 
fact the only sailing ship for the ocean trade, out of 
the thousand odd craft, was the barque Inverclyde, of 
1634 tons, built by Russell, of Port Glasgow. This, 
out of the total merchant tonnage of 1,477,864 tons, is 
a very small proportion. If we deduct 200,000 tons for 
small craft, fishing and coasting steamers, &c., we have 
1,270,000 tons of ocean traders, and as the vessels 
removed from Lloyd’s list average between 750,000 
and 800,000 tons per annum, it follows that the 
United Kingdom alone provides for the expansion 
of trade to the extent of from 200,000 to 450,000 
tons per annum, the higher total representing 
pes pet: quota, and the lower last year’s. The 
spr of civilisation means much in the expansion 
of trade, and this increase, especially as it enforces 
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the superseding of old wasteful tonnage, must, ulti- 
mately, result in more economical carriage, which is a 
desideratum of industrial development. 
Foreign nations are developing their merchant fleets, 
that is shown by Board of Trade and consular reports; 
but the expansion of shipbuilding abroad is having its 
effect in this country’s shipbuilding. The percentage 
of foreign-owned, to the total, tonnage is lower than in 
the preceding oie being 24.4 per cent., whereas in 
the last year of great activity, 1896, it was 30 per cent, 
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The decrease is the more significant in view of the fact 
that foreign warships account for a larger tonnage 
than in that year. The total foreign tonnage given 
in Table I. includes warships, but this year foreign 
merchant vessels represent 339,139 tons, as com- 
pared with 372,224 tons in 1896, and one can find 
explanation for this only in the great development 
of merchant shipbuilding abroad. The foreign tonnage 
built in this country has increased during the decade ; 
but foreign shipping has grown at a higher rate. 

From the technical point of view there is little of 
interest in connection with the vessels built during 
the year, if we exclude naval ships, with which we 
dealt last week (see page 830 ante). Amongst merchant 
craft mention may be made of one or two ships, more or 
less removed from the cargo carrier pure and simple. 
The Clydebank Company, Limited, added a 7300-ton 
204-knot steamer Moskva to the Russian Volunteer 
passenger fleet, and we hope to illustrate it soon ; they 
also added the Vera to the London and South-Western 
| Company’sChannel fleet, which has been largely brought 
| into splendid trim by successive ‘‘ fliers” from Clyde- 
| bank. The Fairfield Company built an Orient liner— 
| the Omrah—of 8650 tons and 8500 indicated horse- 
|power. This was the largest of the Clyde merchant- 
| men. Messrs. Caird and Co., Greenock, built two 
|fast P. and O. boats of 1728 tons and 7500 indi- 
cated horse-power—the Isis and Osiris—for the fast 
Mediterranean run, which has proved very success- 
ful. On the north-east coast there were built 
but few notable ships, but reference may be 
made to the ice-breaking steamer Ermack, which 
has four screws, one at the bow and the three 
The engines were built at the Walls- 
On the Tyne alone there were 
vessels of over 6000 tons, as against 25 on 
The largest north-east coast merchantman 





Swan and Hunter, of 9844 tons ; but for big ships one 








must go to the Belfast list. Messrs. Harland and Wolff 
launched two White Star ships of 12,300 tons, another 
Liverpool linér“of 11,394 tons, a Rotterdam steamer 
of 10,320 tons, &c. There is, however, more of scien- 
tific interest, say, in the ‘‘ Duke of Cornwall,” a 
Channel steamer launched by Vickers, Sons, and 
Maxim, Limited, at Barrow-in-Furness, and which, 
although of 1540 tons, has .equalspower with such 
big 10,000-ton cargo ships, 6000 horse-power, or in 
the paddle steamier-Princess of Wales, of 1009 tons, 
and 4000 horse-power, built by Laird, at Birken. 
head, for the Chanhel. Other notable peatie steamers 
are the Juno, built by the Clydebank Company, for 
the Glasgow’ and South-Western Company, and the 
Kenilworth, built by Messrs. Inglis, for the North- 
British Company’s Clyde service. Two light-draught 
but fast steamers for Loch Lomond by the last-named 
firm are also worthy of passing note. Amongst yachts 
the most notable ‘was the Atmah, of 1550 tons, and 
3500 horse-power, built at Fairfield, for Baron Roths- 
child. The year has also been noticeable for the large 
number of* steam trawlers and fishing craft built ; 
there were 222 steam trawlers launched, several of 
them for France, Belgium, and Holland. 

But, as we have said, 90 per cent. of the tonnage 
was made up of 9-knot cargo carriers, 81 of them 
ranging from 5000 to’ 12,300 tons, but all compara- 
tively low-powered. The total power is given in 
Table I., and represents 0.87 per ton of shipping; 
but one must make allowance for torpedo-boat de- 
stroyers, which, although they figure for only about 
6000 tons, contribute 120,000 indicated horse-power, 
and so with other warships. The total steam merchant 
tonnage is 1,442,907 tons, and the total indicated horse- 
power for these, excluding re-engining jobs, does not 


_| much exceed one million, so that, notwithstanding the 


inclusion of a few fast steamers, some of which have 
been named, the ratio of power per gross ton is only 
0.69 indicated horse-power, which is even less than in 
the preceding years. We could take many ships from 
the list whose power was only half the tonnage; Har- 
land and Wolff’s return is a typical case, but we cannot 
find space now to particularise further. Itis enough to 
show that the Red, rive is for large low-powered ships, 
and the firm we have named has excelled in this re- 
spect. And now as to the total engine production, it 
has increased almost, although not quite, in the same 
ratio as the tonnage, for the reason we have just stated, 
The total is 1,432,829 indicated horse-power, which 
is 290,000 indicated horse-power more than in 1897, 
and 137,000 indicated horse-power more than in 1896. 
This is the largest total yet recorded. 

Tables II. and III., on the opposite page, show re- 
spectively the tonnage and power of the work done in 
the various districts, and practically all along the line 
it isa case of adding from 10 to 30 per cent. to the 
highest totals ever before recorded, so that the activity 
has been widespread. Taking the Clyde first, it will be 
seen that the tonnage is 51,400 tons higher than the 
former record, being 473,714 tons, about 200,000 tons 
above the lowest total during the decade, facts which 
show a great briskness. The power shows a still higher 
increase, for in 1896 it was equal to the tonnage, whereas 
it is now 1.05 indicated horse-power per ton. This is 
due in part to the large number of coasting vessels, 
trawlers, and in part to the high-speed warship tonnage 
included. The Clyde naval production totals 40,116 tons 
and 79,300 indicated horse-power, and there is much 
more to follow. The other Scotch ports have ex- 
perienced considerable activity, but have not reached 
the totals of 1891-2. The Tyne, Wear, Tees, and 
Hartlepool cannot be so conveniently compared, ex- 
cept as a whole, for the engines are often constructed 
by separate firms, and thus the power does not always 
fall to the same district.as the tonnage. .The Tyne 
tonnage shows an increase of 61,000! tons or 
about 25 per cent. on the total of 1896, which 
marks high-water level for this as for most districts, 
as well as for the United Kingdom. This 25 per 
cent. compares with 22 per cent. in the machinery, but 
this year, as in previous periods, some of the machiner, 
for the Elswick ships was sent from London, althoug 
Messrs. Hawthorn, Leslie, and Co. and the Wallsend 
Company built a larger share of it. The Wear in- 
creased tonnage is almost as striking—19 per cent. 1n 
tonnage over 1896; but over the average in the pre- 
ceding years of the decade it is quite 50 per cent. 
The power of the machinery constructed at Sunder- 
land is 155,830 indicated horse-power, or 30 per cent. 
of an increase. On the Tees there has been 
a considerable increase on the return of 1896, 
but the record year was in 1891, and _the 
total now is about 22 - cent. greater, while it is 
quite one-third more than the average. The same 
may be said as to power. West Hartlepool, too, has 
broken its record, due to the position taken by Sir 
William Gray and Co. the largest producer of 
any firm during the year. In recent years the port 
has not done so well; but by the jump to 119,040 
tons it has doubled last year’s total, and added 33 per 
cent. to the former record. Barrow-in-Furness ana 4 
trict does not, perhaps, show the same satisfactory total, 
but the Vickers Company have been holding up their 
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; S TABLE II.—STATISTICS OF SHIPBUILDING IN THE UNITED KINGDOM IN 1892-98. 















































j = So ; é Total Production. Per Cent. of Steam to Total Tons, | Per Cent. of Foreign Owned to Total Tons. 
District. ~ | No. zane romge e 
j r ~ | | | | | | 
1€98. 1897, 1896. | 1895. 1894. | 1893. 1862 1898. | 1897. | 1&96. 1895, | 1894. } 1898. | 1897. | 1896. | 1895, | 1804. 1893. | 1892. 
_ Scotland. - tons tons tons tons | tons tons tons | | } | oe 
, Clyde (includlng outports) 339) 478,714 | 841,817 | 422,304 | 359,625 | 339,640 | 279,916 | 335,191 || 81.5 | 83.1 | 89 89.6 73.6 || 28 28.22 | 26.7 | 332 125 14.7 | 21 37 
Other Scotch ports -..- 98] 48,€65 | 31,708| 17,583} 29,412 | 32,447 | 22,723] 69,261 98.56 | 96.66 100 78.2 68.1 47.5 20.52 4 j 26.7 86.6 | 26.3 
' England. - | 
Tyne ee ee 143} 307,924 | 211,050 | 246,€82 | 173,733 | 190,664 | 147,248 | 229,469 | 94.9 | 95.48 | 96.2 96.8 99.5 | 38.85 | 41.28 | 472 | 34.6 23.1 264 | 26.85 
‘Wear 86} 269,283 | 181,297 | 218,340 | 125,910 | 166,441 | 122,535 | 190,802 | 100 109 | 1€0 100 100 | 23.63 | 25.96 | 31.8 | 12.83 6.94 10.95 | 10.2 
Tees os ee ‘ 53] 146,424 | 89,613 | 110,085 | 117,333 | 101,842 | 93,915 | 90,279 | 100 99.22 98.65 98.7 98.38 | 18.2 21.43 | 33.7 | 44.5 £9 35.3 | 12.1 
West Hartlepol .. on ..° ..| 89} 119,040} 63,€97 | &3,299/| 90,689 79,103} €6,641/ 90,924 | 100 100 9 | 98.01; 100 {|| 21.8 15.06 | 14.4 | 14.7 4.3 17.1 1.35 
Barrow-in-Furness (including Work- : | = | | | 
ington and Whitehaven) ..| 15} 27,180 | 21,434} 19,326 | 32,987 | 22,570] 26,791] 33,489 | 100 21.58 78.6 | 77.8 94 0 0 2.6 | 12 0 23.4 5.17 
Mersey .... .. oe os -.| 15}. 4,026 8,207 | 25,956; 6,832) 4,666; 9,071} 40,125 | 10.6 | 9933 99.9 | 60.3 26.2 || 8 28.65 81 | 27.4 3.1 21.6 1.86 
.Blythe and Whitby... $3 --| 11) 13,356] 11,233 9,082 | 8,539; 6,938 5,010 | 21,277 | 95.84 |100 100 | «10 100 || 15.6 0 0; 0 0 0 8, 
Humber (Hull and Grimsby).. ..| 124) 38,958 | 16,245} 27,881 | 18,208 | 19,552) 9,143} 14,094 | 87.14 | 76.97 t7.9 | 88.4 90.5 || 1.48 99 2.50; 6.12 2.5 11.67 | 5.77 
Thames and other English and Welsh | | 
ports .. oe oe .-°- «| 264) 45,412 | 25,896 | 26,101 | 12,420 18,749 | 18,625 | 33,123 92.03 | 65.48 92 | 97.8 68.1 45 15.25 74 2.82; 18 87 | 7.65 
} | | 
Ireland. | | | | 
Belfast and Londonderry rv «-| 16} 121,830 | 109,157 | 119,756 | 1€2,056 | 97,901 | 87,256 | €9.827 | 100 {co 99.7 110 100 8.55} 23.49 26 0 18.19 | 2.96 13.7 
| | | | | 








ships on the stocks. They are very busy, having at 
present in hand two battleships and two armoured 
cruisers, with smaller warships and the usual quota 
of merchant work. The Mersey total is also small; 
but Messrs. Laird have the battleship Glory in their 
dock, with much of her machinery on board, so that 
when she is floated she will be almost ready for trial. 
The large total for the firms on the Humber is re- 
markable. . It includes an Atlantic liner—the Cleo- 
patra of 6890 tons—and two other 2000-ton liners, 
with a great fleet of steam trawlers, which was greatly 
augmented by Messrs. Mackie and Thompson, 
Glasgow, and Messrs. Edward Brothers on the ‘'yne. 
The total is 22 per cent. better than the former 


TaBsLEe ILI.—IJndicated Horse-Power of Engines 


























Constructed. 
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— 1898. | 1907, | 1996. | 1895. | 1894. 
Clyde —..|_ 501,490 | 375,215 | 429,035 | 328,450 | 207,326 
Other Scotc 
ports 40,440 | 34,430 23,854 | 23,886 | 29,801 
Tyne.. 2€6,095 212,359 212,822 | 158,493 | 178,385 - 
Wear 155,830 119,925 118,185 | 90,570 | 96,100 
Tees.. ..| 80,502] 38,045 59,541| 47,805 | 57,800 
Hartlepool .. 47,300 | 37,000 39,030 34,000 | 36,015 
Humber 69,530 | 37,100 36,915 25,960 | 34,012 
Barrow 38,750 | 45,810 34,500 | 64,850 | 29,550 
Mersey. 12,775 | 40,150 91,450} 27,790] 29,280 
Blythand | | 
Whitby — 3,327 9,282 | 1,722 8,140 
Thaines and | 
other Eng- | 
lish ports ..| 145,847 | 126,023 143,527 135,654 | 117,228 
Ireland | 65,870 61,950 81,174 63,502 | 62,880 

Total ..| 1,424,429 |1,132,034 | 1,279,315 | 1,002,662 | 971,616 
The Dock-| 
yards .| 8,400 10,000 16,600 22,000 12,400 

Total ..| 1,432,829 | 1,142,034 


1,295,915 | 1,024,€62 | 984,016 
| 





highest, and nearly double the usual aggregate. The 
outports of England and Wales have been equally 
favoured. The Thames has the rare distinction of in- 
cluding two battleships, one for Britain and the other 
for Japan ; but, apart from this, the total is above the 
average. Ireland, which this year means only two 
firms, Messrs. Harland and Wolff and Messrs. Work- 
man, Clark, and Co., Limited, have not been able to 
improve much on the big total of 1896, when both 
firms were exceptionally busy; but they have increased 
it, although the power of machinery is lowér. We have 
already referred to the enormous size of the ships: they 
average over 7500 tons, while their average power is 
4120 indicated horse-power. In 1896 the fast Castle 
liner Briton improved the ratio of power to tonnage. 
The firm which has the credit of topping the list 
this year, as we have already incidentally stated, is 
Sir William Gray and Co., Limited, West Hartlepool. 
They have always had a large total to their credit, 
and this year launched 27 steamers varying in size 
from 1649 to 3553 tons, and totalling 72,323 tons, of 
which 22,415 tons were for foreign owners. This 
aggregate, however, does not mark a record, as last 
year Messrs. Harland and Wolff's total was 84,240 
tons, and in 1886 it was 81,316 tons. Messrs. Swan 
and Hunter, of Wallsend-on-Tyne, take the second 
place with 68,696 tons, the measurement of 13 vessels, 
including the 9880-ton floating dock for the Vulcan 
Company, of Stettin, and two dock caissons. All of 
the vessels were of the cargo or intermediate type— 
the Ultonia being 9844 tons, the St. Andrews 8684 
tons, and the Mount Royal 8784 tons, the smallest 
of the other seven being 3377 tons. Messrs. Harland 
and Wolff's return of seven vessels of 67,905tons we have 
already referred to in dealing with the sizes of ships. 
The next in order are—fourth—Sir W. G. Armstrong, 
Whitworth, and Co., 15 vessels of 53,979 tons ; fifth, 
Workman, Clark, and Co., Belfast, nine of 53,425 
tons; sixth, Ropner and Son, Middlesbrough, 14 
vessels of 43,647 tons; seventh, Fairfield Company, 





13 vessels of 44,551 tons; eighth, Palmers Company, 
Jarrow, eight vessels of 41,824 tons; ninth, L. 
Thompson and Sons, Sunderland, 12 vessels of 41,056 
tons ; tenth, W. Denny and Brothers, Dumbarton, 21 
vessels of 35,800 tons ; and eleventh, Clydebank Com- 
pany, seven vessels of 35,108 tons. The returns by 
Armstrong, Fairfield, and Clydebank include a large 
proportion of warship tonnage, so that in point of 
value their work must take first place, although their 
totals may fall short of the highest. 

As to machinery output, Messrs. Hawthorn, Leslie, 
and Co. take first place with 21 sets of engines of 
84,145 indicated horse-power, 13 of the sets being 
high-power machinery for warships. Naval work is 
also responsible for Fairfield’s position, as five out of 
the nine ships engined were for the British war fleet, 
and the total power is 74,300 indicated horse- power. 
Mr. Gracie has also been very successful in his steam 
trials. The Clydebank Company take third place with 
a total of 72,300 indicated horse-power, Mr. Dunlop’s 
work representing all varieties of tirst-class machinery, 
cruiser, destroyer, merchantmen, Channel twin-screw, 
paddle, &c. The fourth place is taken by the Walls- 
end Slipway and Engineering Company, Limited, which 
has moved forward into a very prominent position since 
Mr. Laing went there from Fairfield. Notwithstand- 
ing that the establishment is being reconstructed, the 
total production during the year is three times the 
average of the past years of the decade. It includes 
work for several of the ships built by Sir W. G. Arm- 
strong, Whitworth,and Co. In all, there are 24 separate 
sets, considerably more than any of the firms alread 
named ; and there are several novelties—a vessel wit 
a screw at bow and stern, and an ice-breaker with one 
screw forward and three aft. The next on the list 
are Messrs. George Clark, Limited, Sunderland, 51,216 
indicated horse-power; North-Eastern Marine Engi- 
neering Company, Limited, with works at Wallsend 
and also at Sunderland, 50,295 indicated horse-power ; 
Central Marine Engineering Works, Hartlepool, 47,300 
indicated horse-power ; and Blair and Co., Limited, 
Stockton-on-Tees, 46,200 indicated horse-power. 


TABLE IV.—Countries where British-Built Foreign- 
Owned Ships were Registered. 























_ 1898. 1897. 1896. 1895. | 1894. | 1£93 

Norwa; and; tons tons tons tons tons | tons 

Sweden ..| 64,452 | 80,480 | 49,376 | 39,863 | 12,769 | 27,737 
Japan.. .| 60,711 | 62,554 | 62,707 900 | 2,200 -- 
Germany ..| 50,297 | 19,857 | 93,071 | 18,091 | 30,238 | 8,379 
Denmark 39,527 9,745 | 16,733 6,749 4,561 614 
Russia 23,327 | 16,696 | 44,607 | 44,467 | 19,511 | 16,083 
Holland 21,590 | 19,084 9,939 | 10,192 | 18,686 “= 
Colonial 21,285 — | 28,804 | 15,808 | 3,095 | 9,718 
China .. 20,624 4,000 | 23,418 | 50,926 _ 1,830 
Belgium 9,828 | — 3,620 639 | 8,124 | 7,588 
Austria - Hun- 

gary ..| 6,735 | 8,502 | 4,407 | 6,910 | 5,740 | 10,378 
South Ameri- } 

can Repub- 

lics .. 6,107 | 27,426 | 31,612 | 10,457 | 10,148 | 7,651 
France 4,612 | 12,604 2,862 6,933 | 2,484 | 12,021 
Portugal 4,250 —_ 2,685 _ 1,642 _ 
Spain .. -+| 4,224 9,750 2,439 | 23,512 6,438 {17,171 
United States 

of America} 4,161 1,500 2,687 — | 187 | 6,860 
Greece 3,430 7,634 4,497 1,468 | 1,817 | 7,073 
Roumania 2,400 929 — as — 














The clients abroad of British shipbuilders are indi- 
cated in Table IV., but unfortunately two or three 
firms have failed to comply with our reasonable re- 
quest that the port of registry should be given, and 
thus we have been unable to trace all the tonnage. 
Although not quite complete, the allocation of tonnage 
amongst the nationsisinteresting. Norway and Sweden 
have taken much more tonnage than usual, Japan still 
takes a leading place on the list with merchant and 
war tonnage, and this year the north-east coast has 
provided by far the largest quota, and not the Clyde, 








as in the two preceding years. Germany has found 

















that even the growing building capacity in the Father- 
land is insufficient for her tonnage requirements, and 
thus patronises us, the Tyne providing 32,249 tons, 
and the Clyde only 14,035 tons. The increase in 
Danish tonnage is striking. Nearly half of it came 
from the Scotch yards, and the remainder from the 
Tyne, Hartlepool, and the Tees. The Clyde and the 
Tyne provided the Russian tonnage, which included 
the big Clydebank-built Volunteer ship, and the Arm- 
strong ice-breakers. Holland also continues to increase 
her merchant marine, and the China tonnage came, as 
in previous years, mostly from Scott, of Greenock ; 
French and Belgian tonnage was partly due to trawlers; 
Portugal, South American, and the United States 
totals to Elswick warships. 

As to the home tonnage we find that, excluding the 
naval tonnage, London has taken 25.7 per cent., 
whereas last year, including war tonnage, the total 
was 25.8 per cent. ; and in 1896, 30 per cent. ; but 
the average is usually about 26 per cent. Liver- 
pool takes the first place this year with 29.1 per 
cent. of the tonnage, half of which was provided on 
the north-east coast, and a fourth from the Clyde. 
Last year the proportion was only 19 per cent. ; the 
average being about 20 per cent. Glasgow stands 
third with 154 per cent., with .388 per cent. more for 
other Clyde ports. Last year the proportion was 
17.3 per cent. ; in 1896, 16.5; in 1895, 15; in 1894, 
23.2; in 1893, 18.8; and in 1892, 25 per cent. ; so 
that the special activity of the year has not been pro- 
vided by Glasgow owners. The Clyde was too busy 
supplying other people, aud even 33,300 tous of her 
new shipping was supplied from English yards, 
against 45,500 tons in 1897. The ports on the north- 
east coast took from the Clyde over 41,090 tons, in 
addition to 7841 tons of Hull trawlers, so that 
the balance was in favour of the Clyde. Of the 
total 11.74 per cent. was owned on the north-east 
coast, against 9.7 per cent., 15.5 per cent., and 17.45 
in the three preceding years. Of this year’s pro- 
portion the Tyne took 3.48 per cent. against 3 87 per 
cent. and 7.3 per cent. in the two preceding years; 
Hartlepool 4.71 per cent. against 2.4 per cent. and 
54 per cent. ; and Sunderland 2.45 per cent. against 
1.67 per cent. and 2.1 per cent. The Tees only took 
0.77 per cent. Welsh ports were responsible for nearly 


TABLE V.—Showing Sizes of Vessels. 

















— 1898. | 1897. | 1896. | 1895. 1894, 
Under 500 tons .. se 733* | 636. | 690f €25 | 385 
Between 600 and 1000 tons 50 47 61 49'| 64 

» 1000 ,, 2000 ,, 79 | 88 | 106 | 107| 95 
» 2000 ,, 3000 ,, 90 | 74 | 92 | 105 | 110° 
+ TAD, AO, 146 | 76 | 82 74! 90 
a poe >» 5000 ,, - 26 28 30; 28 
», 6000 
Over 6000 tons”... i 49 = ™ “7; 8 
1211 | 970 a 1017 793 
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+ 307 of these were under 100 tons. 





* 136 were under 50 tons. 


England altogether took 80.2 per cent., 
rather more than in the three dy apy years, when 
the totals were 78.2, 76.9, and 78 per cent. respec- 
tively. Scotland took less, 18.55 per cent. against 
18.8, 20.9, and 20 per cent. respectively, and Ireland 
much less, 1.29 per cent. against 3, 2.2, and 2 per 
cent. Table V. shows the sizes of vessels, but does 
not call for comment, further than to indicate the in- 
creasing number of large vessels of over 5000 tons. 
We hope in subsequent issues to deal, as in previous 
years, with the returns sent from individual firms, 
and for the present conclude with an expression of 
thanks for the information sent us by these firms, 


44 per cent. 





TRANSANDINE Rattway. —It is intimated that the 
Chilian Government has decided to purchase the Chilian 








section of the Transandine Railway. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon meeting of 
the pig-iron warrant market last Thursday only some 
10,000 tons of iron changed hands, but the tone was very 
firm. Scotch iron rose 1d. per ton. In the afternoon 
about 15,000 tons were dealt in, the tone remaining very 
firm. Scotch rose other 2d. per ton, and hematite iron 
3d. per ton. The settlement prices were as follow: 
Scotch iron, 49s. 3d. per ton ; Cleveland, 44s. 3d.; Cum- 
berland and Middlesbrough hematite iron, 57s. and 
553. 3d. per ton respectively. On the following fore- 
noon some 15,000 tons were dealt in. The tone was 
steady ; Scotch iron made 1d. per ton, and hematite 
iron 14d. per ton. In the afternoon less than 10,000 
tons changed hands, and the finish was steady at 
493. 3d., 44s. 3d., 57s. 14d., and 55s. 3d. oo ton. With 
the approach of the New Year’s Day holidays, the sales 
on Tuesday forenoon only reached 5000 tons (Monday, by 
the way, was observed as a holiday). The tone of the 
market was firm, Scotch rising 1d., Cleveland 2d., and 
hematite iron 1d. per ton. Only some 5000 or 6000 tons 
changed hands in the afternoon, when the market closed 
firm at 493. 6d., 44s. 6d., 57s. 3d., and 55s. 3d. per ton. 
About 20,000 tons of iron changed hands this forenoon. 
The tone was easier, and at the last Scotch iron was 2d. 
per ton lower. A larger business was done in the afternoon, 
and Scotch iron rose to 49s. 54. per ton. The settlement 

rices were 493. 44d., 443. 44d., 57s. 3d., and 55s. 3d. per ton. 
The following are the current prices of No. 1 makers’ 
iron: Clyde, 56s. per ton ; Gartsherrie, 56s. 6d. ; Calder, 
57s.; Summerlee, 57s. 6d. ; Coltness, 60s.—the foregoing 
all shipped at Glasgow; Glengarnock (shipped at Ar- 
drossan), 553.; Shotts (shipped at Leith), 57s. 6d. ; 
Carron (shipped at Grangemouth), 57s. per ton, Quite a 
holiday feeling has characterised the market for some 
days, and will do so until the New Year has got quite 
established. There is quite an absence, as is to be ex- 
pected at this season of the year, of fresh contracts with 
consumers, who seem to have pretty well covered their 
requirements well into next year. There are still 
82 blast-furnaces in operation in Scotland, as against 
81 at this time last year. Four are making basic 
iron, 29 are making ordinary iron, and 49 are work- 
ing on hematite iron ore. A year ago there were 
ten fewer furnaces making hematite iron than there 
are now. The following are the shipments of 
pig iron from all Scotch ports last week: 3316 tons, 
against 2819 tons in the corresponding week of last year. 
They included 100 tons for South America, 150 tons for 
India, 150 tons for Australia, 125 tons for Italy, 405 tons 
for Germany, 100 tons for Russia, 100 tons for Holland, 
100 tons for Spain and Portugal, 100 tons for China and 
Japan, smaller quantities for other countries, and 1639 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s warrant stores stood at 317,319 tons yesterday 
afternoon, as against 317,843 tons yesterday week, thus 
showing a reduction for the week amounting to 524 tons. 


Finished Iron and Steel.—There is a great briskness in 
the finished iron trade, and prices are well maintained. 
In respect of steel it is stated that the production this 
year has been at least 10 per cent. greater than that of 
last year. At the close of 1897 prices were just on the 
move, and they have continued steadily to advance till 
the present time to the extent of 30s. per ton. In 
January ship-plates were selling at 5/. 7s. Gd. per ton; 
boiler-plates, 6/. 53. ; angles, 5/. 5s. ; and bars, 6/. 2s. 6d. 
per ton. In June they had risen to: Ship-plates, 67. per 
ton; boiler-plates, 6/. 10s.; angles, 5/.15s.; and bars, 
6/. 12s. 6d. ; and to-day’s prices run something like the 
following: 6/. 17s. 6d., 7/. 15s., 6/. 10/., and 7/. 5s. per ton. 


Glasgow Copper Market.—Last Thursday forenoon 25 
tons of copper changed hands, and other 25 tons were 
bought in the afternoon, and the price rose 1s. 3d. per 
ton. 
price was strong at an advance of 6s. 3d. per ton. Other 
50 tons were pe | in the afternoon when the market closed 
steady. Yesterday forenoon 50 tons were dealt in, and 
the price advanced 6s, 3d. per ton. Fifty tons were sold 
this forenoon, and the price further rose 3s. 9d. per ton. 
The settlement price was 567. 15s. 


New Locomotives for the Caledonian Railway.—The 
directors of the Caledonian Railway Company have de- 
cided to proceed at once with the building of 100 new 
locomotives for their mineral and goods traffic, and it is 
understood that instructions will be given to Mr. J. F. 
M‘Intosh, the locomotive superintendent, to proceed 
with the work at once. As the company isalso engaged in 
increasing its supply of wagons, a period of considerable 
activity les before the staff at St. Rollox. Some 3000 
wagons have been decided on. Plans are also being pre- 
pared for the immediate construction of 100 bogie freight 


wagons on the American system, capable of carrying 50 | }, 


tons each. 

New Shipbuilding Contracts.—Messrs. Mackie and 
Thomson, Govan, have contracted to build a cargo 
steamer of about 1200 tons for Messrs. Bailey and 
Leetham, Hull. The engines, which will be of 600 
indicated horse-power, will be supplied by Messrs. Muir 
and Houston, Kinning Pink. ee. Robert Cook, fish 
salesman, Dundee, has just placed an order with Messrs, 
Gourlay Brothers, Dundee, for two first-class modern 
swift trawlers to used for the Dundee trade. 
It is the intention of Mr. Cook either to promote a private 
limited company or to work them on bis own account, 
The matter is in the hands of Mr. Edward Cowan, 
solicitor, and will take shape within a few days.—Owing 
to the unqualified success of the Cambria, and the great 


satisfaction that she has given to the travelling public as 
regards speed, absence of vibration, and general com- 
fort, the directors of the London and North-Western 


Fifty tons were sold on Friday forenoon, and the |} 





Railway Company has entrusted the building of 
two new steamers of the same type to Messrs. Denny 
Brothers, Dumbarton. These vessels will be placed 
on the Dublin and Holyhead service. They are the 
fourth and fifth built by Messrs. Denny for the same 
owners. They will be of the twin-screw type, and 
measure 337 ft. 6 in. by 39 ft. by 24 ft. 9 in. Their 
guaranteed speed is 214 knots, and their names wili be 
the Hibernia and the Anglia. 


Contract for Water Pipes.—At a meeting of a sub- 
committee of the Water Trust, held on Monday, four 
tenders, all by Glasgow firms, for the supply of 2000 tons 
of water pipes, required for laying on Broomielaw 
Bridge, which is rapidly approaching completion, were 
under consideration. It was eed to accept the offer 
of Messrs. R. Laidlaw and Sons, which amounts to 
10,383. 12s, 


The Glasgow Corporation Tramways.—The drawings on 
the Glasgow Corporation tramways for the week ending 
last Saturday were 8348/. 03. 10d., as compared with 
6813/7. 123. 6d. for the corresponding week of last year, 
being an increase of 15347. 83. 4d., and an increase of 
164/. 1s. 9d. compared with the preceding week. The 
total receipts since the beginning of the financial year 
on June 1 have been 243,829/. 16s. 6d., as compared with 
222,353/. 15s. in‘ the corresponding period of last year, 
showing the substantial increase of 21,476/. 1s. 6d. These 
figures abundantly prove that the local trams are being 
— supported.- It is a fact, also, that they are paying 
well, 


- Aberdeen Steam Trawlers.—Most of the vessels launched 
at Aberdeen this year have been steam trawlers, and the 
majority of the vessels on order are of the same class. 
Nothing has more marked the commercial prosperity of 
the city of Aberdeen than the enormous development 
that has characterised the fishing industry, more espe- 
cially in relation to trawling. The large total of 51,154 
tons of fish were —— to port during the year, the 
gross value of the fish being 465,1687. At present there 
are about 55 trawlers registered at the port, and fully 
double that number fish from Aberdeen. 


Ice Factory for Dundee.—At a meeting of the Dundee 
Harbour Trust Finance Committee on Monday attention 
was drawn to the fact that the Dundee Athletic Grounds 
mew ae had gone into liquidation, and that the ground 
which they have occupied is being much sought after for 
various industrial purposes. One of the applications is 
for half an acre of ground with a view to the building of 
premises for the manufacture of ice and for providing 
cold-storage accommodation. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Iron and Steel Trades.-—Holiday is being observed 
this week in iron and steel works. In some departments 
in which work is pressing operations were resumed on 
Wednesday, in others later; but the shops are not ex- 
pected to be in full swing until next week. » Very seldom 
has a new year opened with a larger volume 
of contracts on hand than on the present occasion, 
or when prospects have been more encouraging. 
Makers of both iron and steel are well booked ahead 
and for almost all classes of finished material there is 
probability of a well sustained demand. The outlook in 
some of the lighter industries is not so good. Manu- 
facturers of cutlery complain that the great rage, 
both at home and abroad, is for cheap wares; and, 
contrary to their better judgments, they have to go in 
for them if their trade is to be kept together. The 
output of sterling silver goods has n greater than 
in any former year. Sheffield . maintains its posi- 
tion as a producer of heavy pieces of plate for pre- 
sentation purposes, table decoration, a similar uses ; 
ut more goods of a light, flimsy character are being 
made in silver than ever before. Their cost is little 
more than that of best electro-plate, but they are not 
equal in wearing qualities. Silver has been as low this 
year as 2s. ld. per ounce, but it has got back to about 
2s. 4d. The various branches of the tool trade have en- 
joyed considerable ge and there is plenty of work 
in hand for the new year. Orders are already coming in 
for field and garden tools for next season. 


The Coal Trade in South Yorkshire.—The coal trade in 
South Yorkshire during 1898 has been characterised by a 
very fair amount of activity ; the output during the year 
having been considerably in excess of any previous year. 
There are scarcely any collieries that have not been work- 
ing full time, and men who have been so disposed have 
found ample émployment. The pressure upon all the 
steam coal collieries during the strike in South Wales was 
abnormally great, and the enormous output threw more 
ouse coal upon the market than could be disposed of, and 
prices in consequence ruled very low. On the year the 
values of steam coal and slacks went up 1s. per ton, an 
substantial advances are asked for future contracts. Had 
colliery-owners m aware in the second quarter of the 
year of the condition of things likely to follow, railway 
companies and other large consumers would have had to 

y more on the contracts which run to the end of June. 

he demand for gas coal has been larger than in any 
former year. The stocks accumulated during last 
summer at the collieries and in gas works were less than 
usual, and as the output of gas coal is not equal to the 
consumption during the winter months, there is every 
probability that some gas companies will find themselves 
in a difficulty before the demand for gas begins to taper 
off. There be been a steady advance in the price of all 
descriptions of coke during the year, and from the 
enormous demand likely to prevail it will probably be 
both scarce and dear for some time to come, The mild 





d | were valued at 14,716,524 dols. 





weather that prevailed last quarter, and so far up to the 
resent time, has seriously checked the consumption of 
ouse coals, and as they have been very plentiful there 

has been no favourable opportunity for raising prices, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Holidays have altogether 
disorganised business. Yesterday the Exchange here 
was closed. To-day it was reopened, but there was 
practically nothing doing, and it is consequently no easy 
matter to fix quotations. About 44s. 3d. to 44s. 6d. was 
the figure for prompt f.o.b. delivery of No. 3 g.m-b, 
Cleveland pig iron, but for delivery well into new year up 
to 45s. might have to be ore No. 4 foundry was 44s, ; 
and grey forge, 42s. iddlesbrough warrants were 
44s. 45d. cash buyers. East coast hematite pig was about 
55s. for early delivery of mixed numbers. iddlesbrough 
hematite warrants not quoted. Rubio ore very dear, 
average qualities being fully 15s., ex-ship Tees. 

Manufactured Iron and Steel.—Manufactured iron and 
steel producers have, as is usual at this season of the 
year, closed their works. There is, so far as we are able 
to judge, no alteration in quotations. With the end of 
the holidays a return to briskness is likely. 


Coal and Coke.—Fuel is steady and strong. There is 
great scarcity of coal this week, owing to the usual] limited 
working of the collieries at this season of the year. Natu- 
rally prices are firm all round for prompt delivery, but 
the mild weather tends to limit consumption in some 
branches of the trade. Blast-furnace coke is in excellent 
request, and up to 15s. 6d. is paid for average qualities 
delivered here. 





GrimsBy.—They appear to have had a good business 
year at Grimsby. The shipping statistics of the twelve 
months have not yet been completed, but it is expected 
that the tonnage of the vessels which frequented the port 
in 1898 will prove greater than in the record year 1894, 
The total for that year was 23,434 vessels, of an aggregate 
burthen of 2,197,170 tons. The total of 23,424 was largely 
made up of fishing vessels, Grimsby being still more of a 
fishing port than a commercial centre. It is, however, 
growing in importance in the latter respect also. One 
important step in advance which has been made of late 
at Grimsby has been the establishment by Messrs. 
Hagerup, Doughty, and Schofield, of large iron shipbuild- 
ing works. The firm is now engaged upon nine steam 
fishing vessels, one of which will be ready for launching 
next month. Orders are in hand for 10 more similar 
boats, and the works are insured employment until the 
close of 1899. 


New ZEALAND LicHTHOUSES.—The annual report of the 
New Zealand Marine Department shows that the cost of 
the maintenance of the lighthouses of the colony during 
the past year was 12,860/., but this amount did not include 
the proportion for lighthouse work of the expenses (6775/.) 
of the Government steamer, which periodically visits all 
the stations with oil and stores. This proportion may be 
estimated at about 50007. The erection of a tower and 
other buildings at Cape Palliser was completed in July, 
1897, and the light was exhibited for the first time in 
October. The light is a second order dioptric revolving 
white light, flashing twice every half-minute, with inter- 
vals of three seconds between the flashes, and it can be 
seen in clear weather at a distance of 25 miles. Thecost 
of the erection of the lighthouse keepers’ dwellings, out- 
buildings, and the formation of a road to the tower, was 
62432. The sum of 17,851/. was collected for light dues 
during 1897-8, as compared with 15,995/. during the pre- 
vious year. , 





AMERICAN Iron AND STEEL.—American ironmasters 
are taking kindly to the Paris Exhibition of 1900, as they 
consider that their export business was greatly increased 
by the Columbian Exhibition of 1893. The statistics 
available upon the subject certainly appear to support 
this conclusion. In 1889 the value of the iron and steel 
manufactures exported from the United States was 
21,156,077 dols., while in 1890 the corresponding total was 
25,542,208 dols.; in 1891, 28,909,614 dols.; in 1892, 
28,800,930 dols. ; and in 1893, 30,166,480 dols. In 1894 
the total receded to 29,229,264 dols., but it rose in 1895 to 
32,090,989 dols., and then went by leaps and bounds to 
41,160,877 dols. in 1896; 57,497,872 dols, in 1897; and 
70,367,527 dols. in 1898. The remarkable fact is estab- 
lished that while the imports of iron and steel manufac- 
tures into the United States in 1880 largely exceeded the 
exports, an entirely reverse order of things had been 
brought about in 1898. In 1880 the value of the imports 
of iron and steel manufactures into the American Union 
was 71,266,699 dols., while the exports for the same year 
In 1890 the imports had 
declined to 41,679,501 dols., while the exports had in- 
creased to 25,592,208. In 1895 the imports had further 
fallen to 23,018,515 dols., while the exports had risen to 
32,090,989 dols. In 1896 the imports stood at 25,338,103 
dols. and the exports at 41,160,877 dols. In 1897 the 
imports were valued at 16,094,557 dols., and the exports 
at 57,497,872 dols. In 1898 the imports declined to 
12,615,913 dols., while the exports, as we have just stated, 
expanded to 70,367,527 dols. The extraordinary progress 
of American metallurgical industry during the last twenty 
years has practically rendered the. United States inde- 
pendent of the supplies of foreign iron and steel —. 
factures, upon which they had previously relied ; an 
not only is this the case but American metallurgical pro- 
ducts are also ee spre: 5 European iron and steel upot 
the general markets of the world, 

















Dec. 30, 1898.] 


ENGINEERING: 


857 








NOTES FROM THE SOUTH-WEST. 


Barry Docks.—The shipments of, coal at Barry Docks 
last week attained the unprecedented total of 180,000 
tons. Every available tip was busy for the greater part 
of the week. 


Bristol and Canada.—The Elder-Dempster Steamshi 
Company is encouraged by its success, and it is pro 
to run a bi-weekly steamship service between Montreal 
and Avonmouth. This has been determined on as a 
result of the increasing volume of freight offered for 
export. Of six new steamers for the Canadian trade, the 
Melrose and the Mount Royal will have twin screws and 
a tonnage of 11,000. These vessels are included in a list 
of 20 steamers now building for the Elder-Dempster 
Company, all of which are to be completed by March. 

Llanelly.—At a meeting of the Llanelly Harbour Com- 
missioners on Friday, the engineers, Sir A. Rendel and 
Mr. Fowler, reported that the gates for the dock now in 
course of construction could be widened 3 ft. at an in- 
creased expenditure of about 3007, This would bring the 
width up to 53 ft., and the Commissioners decided to 
carry out the recommendation. 


Tiverton.—The Tiverton Town Council has now under 
consideration a scheme for sewering Westexe, &c., and 
for partial treatment. The cost is estimated at 7200/. 


The Electric Light at Merthyr.—Ata meeting of the 
Merthyr Urban District Council on Wednesday, the elec- 
tric Lighting Committee say gh that it had fully con- 
sidered a proposed scheme for the electric lighting of the 
town, pd had interviewed two officials representing the 
British Electric Traction Company, who are the pro- 
moters. These officials had stated that the company was 
unable to agree to the conditions laid down by the 
Council, but was prepared to offer the following terms : 
For public lighting 4d. per Board of Trade unit, and for 
general consumers an average charge of 6d. per unit. The 
matter was eventually deferred to a special meeting of 
the Council sitting in committee, to be held on Friday, 
and it was agreed to engage an electrical engineer to 
advise the Council. 


The ‘* Niobe.”—The Niobe, cruiser, left Plymouth on 
Thursday for a preliminary and three hours’ steam trial. 
The engines were worked up to their full power, and a 
speed cf knots was attained. The Niobe left Ply- 
mouth on Monday for a further steam trial, to test the 
efficiency of repairs to her cylinder covers. Admiral the 
Hon. Sir E. R.. Fremantle was on board during the trial, 
which gave satisfaction. 


The Electric Light at Bristol.—Electric me aot 
several weeks since along the road from Temple Meads 
Station to the junction of Bath and Wells roads, Totter- 
down, were brought into use on Friday. 


The ‘‘ Panther.” —The Panther, torpedo-boat destroyer, 
had a trial on Tuesday, when on a three hours’ run she 
easily maintained’ a speed of 27 knots.~ The boilers 
recorded a steam pressure of 215 lb., and the engines 
developed 6300 horse-power indicated. 


Cardiff.—Last week’s coal shipments reached the 
heavy aggregate of 400,000 tons, while large transactions 
were effected for forward shipment. The best steam coal 
has made 13s. to 13s. 6d. per ton, while secondary 
qualities have brought 11s. to 12s. 3d. per ton. There 
has been a pretty good demand for household coal ; No. 3 
Rhondda large has made 12s. 6d. to 13s. per ton. 
Deliveries of coke and patent fuel have been large; 
foundry coke has made 19s, to 193. 6d. per ton, and 
furnace ditto, 16s. 6d. to 17s. per ton. 








THE ELEKTRICITATS-ACTIENGESELLSCHAFT: ERRATUM. 
—The works of the Bosnian Electricity Company are at 
Jajce, and not at Jaijoe as stated on page 840 in our last 
issue. 





BLAST-FURNACES IN THE UNITED StaTEs.—The number 
of furnaces in ‘blast in the United States at the com- 
mencement of November was 196, as compared with 
194 at the commencement of May, 1898, 183 at the 
commencement of November, 1897, 146 at the com- 
mencement of May, 1897, 133 at the commencement 
of November, 1896, 196 at the commencement of May, 
1896, 239 at the commencement of November, 1895, 
and 171 at the commencement of May, 1895. The 
weekly productive capacity of the furnaces in blast was 
as follows at the dates named: November, 1898, 228,935 
tons ; May, 1898, 234,163 tons ; November, 1897, 213,159 
tons ; May, 1897, 170,528 tons; November, 1896, 124,077 
tons; May, 1896, 189,398 tons ; November, 1895, 217,306 
tons ; and May, 1895, 156,554 tons. The weekly produc- 
tive capacity of the furnaces in blast’ has moved on as 
follows month by month this year: January, 226,608 
tons; February, 228,338 tons; March, 234,430 tons; April, 
233,339 tons; May, 234,163 tons; June, 225,398 tons; 
July, 216,311 tons; August, 206,777 tons; September, 
213,043 tons; October, 215,635 tons; and November, 
228,935 tons. During the 34 years under review, the 
weekly productive capacity touched its lowest point in 
October, 1896, when the presidential election was at 
its height, and when there were some apprehensions of the 
triumphof the silver party, while outputreached its highest 
point in March this year. The stocks of pig sold and un- 
sold in the United States at the commencement of No- 
vember this year amounted to 586,487: tons, as compared 
with 621,728- tons at the commencement of. October, 
688,382 tons at the commencement of September, 739,288 
tons at the commencement of August, 805,311 tons at the 


commencement of July, and 823,382 tons at the commence- 
ment of June. 





MISCELLANEA. 


From recent careful inquiries the Engineering and 
Mining Journal concludes that American roofing slate 
can be delivered in London at a price 9s, less per thou- 
sand than the Welsh product. 


According to the Pester Lloyd, the new French quick- 
firing field gun will be served out to 480 batteries during 
the coming spring. The weapon has a calibre of 7.5 
centimetres (2.94 in.), and can fired at the rate of 20 
shots per minute. The muzzle velocity is 600 metres 
(1980 ft.) per second. 


It appears, from the Ephemeris of Athens, that during 
the recent looting in Candia only two safes succeeded in 
withstanding the efforts to open them made by the pil- 
lagers. One of these safes contained 200/. in cash. Bot 
were made by Chatwood’s Patent Safe and Lock Com- 
pany, Limited, of Bolton. 


Another large plant for the manufacture of calcium 
carbide is to be erected at Niagara. One of the buildings 
will be 800 ft. long and two storeys high. The requisite 
energy is to be obtained from the _oeee Falls Power 
Company, who have contracted to supply 15,000 electrical 
horse-power. The works are expected to be in operation 
by next summer. 


The water supply of Vienna is stated, in a recent paper 
published in the Zettschrift des Oesterreichischen Ingenieur 
und Architekten Verienco to be 18.9 gallons per head on 
the average. The minimum supply is, however, much 
less, being 15.5 gallons per headin summer, and but 9.1 
gallons per head in winter. The Vienna water is obtained 
from a source distant some 65.6 miles from the city. 


We have received a copy of the annual report of the 
President of Cornell University, from which it appears 
that the gid of the University is now valued at 
9,378,499 dols., or close on two million sterling, whilst 
the annual income amounts to 583,050 dols., or about 
120,0002. The students now number 1835, of which 467 
belong to the Engineering Department. The instruc- 
tural staff consists of 196 individuals. 


Another enormous locomotive has recently been com- 
pleted in the States, the makers in this instance being the 
Pittsburg Locomotive and Car Works Company. The 
engine has eight coupled wheels, and weighs 230,000 Ib., 
of which 208,000 Ib. is on the drivers. Its boiler is 80 in. 
in diameter, whilst the grate area is 33.5 square feet, and 
the heating surface is 3322 square feet. he calculated 
drawbar pull is 23.7 tons. 


Some experiments have been made at Cornell Univer- 
sity by Professor R. C. Carpenter on the effect of tem- 
perature on the strength of materials. In the case of 
iron and steel the experiments showed the strength to be 

ractically a minimum at 70 deg. Fahr., whilst at 500 deg. 
Fahr. the metals are about 20 per cent. stronger than at 
70deg. A similar increase of strength occurs on lowering 
the temperature to —60 deg. Fahr. i 


The Automobile Club, with which is incorporated. the 
Self-Propelled Traffic Association, propose: to: hold an 
exhibition of motor cars in the Old Deer Park, Richmond, 
from Saturday, June 24, to Saturday, July 1, 1899. To 
arrange details it is intended to hold a meeting of manu- 
facturers and others interested, at the Club, 4, Whitehall 
Court, on January 4, next. Further particulars can be 
obtained on application to the Secretary, Mr. C. Johnson, 
at the Club. 


An ingenious substitute for mortice wheels is described 
in a recent issue of the American Machinist. The device 
consists of cutting dovetailed grooves in the faces of the 
teeth of a cast-iron or steel wheel, and filling these grooves 
with strips of fibre or raw hide. The life of the wheels 
thus fitted is said to be much greater than that of wheels 
with wooden teeth, and, when worn, the strips are readily 
replaced with new ones. The wheels are made by the 
Gleason Tool Company, of Rochester, N.Y. 


By a recent decree the Prussian Minister of Works 
has decided that in future all squared timber supplied for 
Government service shall conform to certain standard 
sizes. The object of the new regulation is to introduce 
definitely the metric system into this department of com- 
merce, as it appears that here the old standards denoted 
in feet and inches have still survived. The example of 
Prussia has been followed by most of the other States of 
the Confederation. 


On the 15th inst. a reception was held at University 


College, London, by Profesor T. Hudson Beare, the Pre- | 87° 


sident of the University College bain Mee 
and Mrs. T. Hudson Beare. The Mechanical Engineer- 
ing Laboratories were thrown open, while inthe Elec- 
trical Laboratory Professor Fleming exhibited in action 
an apparatus for ‘‘ether wave signalling” or wireless tele- 
Caakey. The gathering was largely attended and was 
very successful. 


The Glasgow Herald, following its usual practice, gives 
in its issue of Tuesday last a careful review of trade in 
the Clyde district for the past year. It seems that the 
year has been the most prosperous ever known there, 
whilst the prospects for the coming year are said to be of 
the brightest. Clyde shipbuilders, it seems, have already 
more work on hand than they launched during the past 
twelve months, whilst locomotive engine builders have 
sufficient orders to keep them busy well into 1900. 


The success with which Messrs. W. Dobson and Co., of 
Newcastle-on-Tyne, have conveyed vessels in separate 
parts to the Caspian Sea, afterwards fitting them together 
on the spot, has encouraged the Russian Government to 
make a similar attempt with small war craft intended for 
the Far East, until the shipbuilding works in course of 
construction at Port Arthur and Vladivostock are in a 





—- to supply the necessary additional strength to 
ussia’s naval power jin Eastern, waters. 2 
~:Mechanical stokers for shipboard use are now being 
made by the American Stoker;Company, ‘of Broadway 
and Liberty-street, New York, and are being applied 
experimentally to a —_ belonging to the Zenith Traunt 
line of steamers which ply between Duluth and Cleveland. 
The boilers of this vessel are Babcock and Wilcox marine 
water-tube type. The equipment is being furnished 
under rigid guarantees as to efficiency, both as to steam- 
raising powers and smoke consumption. The experiment 
will be watched with great interest by all marine engi- 
neem and if successful may lead to important develop- 
ments. 


A new method of making building bricks from sla, 


h| has recently been developed in Germany by Mr. E. 


Langen. The old process of casting the slag into moulds 
gave a heavy and quite impervious brick which was 
accordingly unsuitable for ordinary house-building. To 
obviate this, Mr. Langen granulates the slag by passing it 
into water in the usual way, soluble silica being produced 
at the same time. To this granulated slag Mr Langen 
adds about 10 per cent. of quicklime, pressing the mix- 
ture into moulds, and letting it bandos under water. 
The bricks thus uced have very sharp edges and 
polished faces. They weigh about 6} lb. to 7? Ib. each, 
and are very strong. 


Some details were given recently by Commander A. A. 
Kononoff in a lecture to the Kronstadt section of the 
pas em Russian a. Society, on the operations 
undertaken by the Swedish Neptune Salvage Somaaie 
for the raising of the Russian battleship Gangout, lost 
on June 24, 1897, near Viborg. A report of the lecture 
appears in the Kronstadt Vestnik. It is proposed to 
raise the ship by pumping air into her, but so far the 
only work accomplished has been the righting of the 
vessel. The weather during the summer was very un- 
favourable, and, moreover, delay was caused by the pre- 
——— not being advanced. ese preparations were, 

owever, completed by June 1, when the process of 
righting the battleship began. For this purpose, a 
steamer, the Hypatia, of 3,200 tons displacement and 
loaded with 2,400 tons of stone ballast was sunk 970 ft. 
from the battleship and parallel with it. A pontoon was 

laced between the steamer and the battleship at a 

istanice of 720 ft. from the former, and 11 steel hawsers, 
capable of withstanding a strain of 350 tons each, were 
attached from this to the steamer and the pec A 
secund pontoon was attached above the battleship by six 
hawsers. ‘ The two pontoons had each a lifting capacity 
of 1,500 tons. On July 13 the ship was righted to within 
37 deg. The further righting of the vessel was effected 
by undermining the bottom by ejecting compressed air, 
and by this means the righting of the vessel continued at 
the rate of 24deg. a week. By the time work ceased for 
the present year the ship had been brought to within 
30 deg. It-was not expected that the vessel would ba 
completely righted. In conclusion, the lecturer paid a 
tribute to the skill of the officials of the Swedish Neptune 
Company. 

The extent which electric tramway development has 
attained in America is suggested by the fact that the new 
departure of the Third Avenue Railroad Company, of 
New York, in substituting electric power for cable 
traction, necessitates the construction of a power-house 
in which engines and generators will be placed capable 
of producing 64,000 horse-power. This will be by far 
the largest power-house, electric or otherwise, in the 
the world; and apart from its construction, and apart 
from the construction of the conduit system, and the 
line, the cost of the engines, boilers, electric generators, 
transformers, switchboards, carmotors, and other elec- 
trical equipments, will, according to official statements, 


come to something more than one million pounds sterling. ' 


The President of the Third Avenue Railway, in s ing 
of this new undertaking a few days ago, said that the 
officers and consulting engineers of his company had 
devoted several months to the investigation of the various 
systems of current transmission, and of electrical ap- 
paratus for generating and utilising the power; and that 
as this new generating station would be the largest and 
most complete power plant in existence, his Board had 
decided, in view of the complex features of mechanical 
and electrical engineering involved, that the work could 
be best carried out under one responsibility, and for that 
reason they had ‘awarded the entire undertaking to the 
Westinghouse Electric Company, the builders of the 
t electric generators at Niagara Falls. It is interest- 
ing to note that the Niagara plant—up to now the most 
important power that has been constructed—develops 
40,000 horse-power, while the Third Avenue plant will 
be more than half as large again. The same builders are 
now constructing an electric plant which will have an 
ultimate capacity of 75,000 horse-power, driven by the 
waters of the St. Lawrence River. However, neither the 
Niagara nor the St. Lawrence plant is intended merely 
for railway, but chiefly for manufacturing and lighting 


purposes, 





Water Supp.y or BLOEMFONTEIN.——A further 20,0007. 
is required for the completion of the Bloemfontein water- 
works. The amount already expended is 100,000/. 


Prussian Coat Mininc.—The production of coal in 
Prussia in the first quarter of this year amounted to 
20,921,538 tons ; in the second quarter to 20,228,108 tons ; 
and in the third quarter to 23,019,589 tons; making an 
aggregate of 64,172,235 tons. The corresponding ager. 
gate in the corresponding period of 1897 was 60,093,705 
tons. The output thus increased in the first nine months 
of this year to the extent of 4,078,530 tons, or 6.79 per 
cent. 
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THE MANAGEMENT OF ORDNANCE 
FACTORIES. 


Ever since the late Director-General of Ordnance 
Factories was known to be in a precarious state of 
health, agitation has been renewed with redoubled 
vigour in order to bring public opinion into line with 
the reversal of Mr. Stanhope’s policy of putting a 
civil engineer at the head of one of the chief engi- 
neering establishments of the State. Articles have 
been written in the service and other papers, and 
letters to editors have been sown broadcast. It has 
been asserted plainly, and without any undue con- 
sideration for the feelings of others, that the 
management of the ordnance factories has been one 
dismal record of failure ever since Sir William 
Anderson took up the work. We are not by any 
means disposed to defend in every detail the way 
in which business has been managed at Woolwich, 
Enfield, and the other factories, even during Sir 
William Anderson’s term of office; but then the 
whole system was so honeycombed with abuses 
when he took charge, that even a man possessing 
most exceptional knowledge and experience com- 
bined with great firmness of will—and, moreover, 
one who had vested in him all but —— power 
—would have required many years to bring order 
out of the confusion. Had Sir William Anderson 
had time and health allotted to him, he might 
have done much—even in the face of constant 
opposition—by patient and conscientious endea- 
vour. Upon that it is needless to speculate now. 
We know he was a man hampered and thwarted at 
every turn, in spite of his high-sounding title and 
the seeming power he possessed. Some writers 
who are opposed to a civil director, have said hard 
things about him both during his last illness and 
since his death. He was so well known in the 
engineering profession, that we, who write for en- 
gineers, feel there is no need for us to defend 
his memory. Many of the things said bear their 
own refutation, and, did not charity check the 
pens of those who have aspersed him, prudence 
might have restrained them. The more incom- 
petent they make the late Director-General appear, 
the more they injure the cause they champion. 
If the best civil director that could have been found 
had been appointed, and he had failed in his task 


866 | as egregiously as it is claimed Sir William Ander- 


son failed, then indeed the case of the civilian 
might appear hopeless—unless, of course, the causes 


7 of failure were removed. If, on the other hand, 
7) he were a naturally incompetent person for the 
, | post, the plan of employing a civil director has 


not yet had fair play, and with a good man it 
might reasonably be expected to succeed. 

Lowever, it is not necessary to discuss the per- 
sonal qualities of any one in debating this question 
of civil as against military control. We respect 
the de mortwis principle, but would not stretch it 


9|so far as to bar us saying what it might be needful 


to say for the public good of a man recently passed 
In the present case nothing more need be 
said than that Sir William Anderson was a dis- 
tinguished engineer of great personal charm, who 


2| strove to do his duty in an exceptionally difficult 


position. If he failed—not in his duty,' but in 


some things he would, have wished to have done— 
it was not the fault of the man, but of his environ- 
The question arises, Would a military 


ment. 





man have done better, or, rather, in the future, 
is a military man more likely to succeed than a 
civilian ? 

What are the proper functions of a Director of 
Ordnance Factories? Obviously, to direct the 
manufactory of ordnance. It is a business that 
needs much scientific and practical knowlege, the 
acquirement of which involves training and ex- 
= in the fields of engineering and metal- 

, coupled with an intelligent appreciation of 
the elements of chemistry. Accompanying these 
must be those personal qualities which are natural 
to the character of every successful director of 
great enterprises ; patience, firmness, and power 
to direct subordinates—in fact, all those many 
characteristics which are included under the term 
“ability.” There is yet one other thing, and that 
by no means the least important, which the true 
director of factories must possess; he must know 
how to produce the objects made at the lowest 
price attainable, without, of course, sacrificing 
quality. This factor is frequently ignored. 

Are these things more likely to be found in a 
civilian or in a soldier? And in considering this 
question we must not for an instant forget it is not 
the use of ordnance, but the making of ordnance 
with which we have to deal. The two things are 
entirely distinct. A man may know very well 
what coat he would like to wear without having 
the skill of a tailor to cut it out and sew it to- 
gether, and though he may be profoundly ignorant 
of how cloth is woven or thread spun. On the 
other hand, the best Court tailor in the kingdom 
may never have donned an evening suit. In the 
same way to say a military officer does not know 
how to make guns, by no means infers he is not 
eminently suited to employ them in a field ; and to 
say that a gunmaker does not know how to use guns 
in warfare does not imply he cannot take the best 
means to produce the most perfect weapons of given 
types. This point should hardly need insistance, 
but it is upon the inversion of it that the ostensible 
arguments of the partisans of military directorships 
turn. These writers are constantly referring to 
the lack of ‘‘ technical” knowledge that must dis- 
qualify a civilian, but they are careful not to define 
of what the technical knowledge of the soldier con- 
sists. As opposed to the civilian’s attainments it 
consists of a knowledge of what nature of weapon 
is needed for given tactical operations: How far 
weight must be subordinate to range for one class of 
operations, whether rapid discharge is desirable 
here, or simplicity there ; if the average soldier can 
be trusted with a piece of mechanism of increased 
complexity ; whether efficiency in one respect is 
purchased at.too great a price in other directions ; 
what weapons should be used in one description of 
country and what in others. These, and a hundred 
other similar points, are obviously for the military 
officer to decide, guided by his knowledge gained in 
the field and from his study of military strategy 
and tactics. They are not questions for the factory 
manager. f 
: When, however, the soldier has made up his 
mind what he wants his gun to do, it is for the 
factory to find out how best to make the gun that 
will do it. Weight is the dominant factor. Fora 
field-piece, for instance, to act in a rough country, 
only a certain number of horses are available. The 
range must not be less than a given distance, and 
this materially affects calibre and length. To kill 
the most men with the greatest certainty we want 
shot or shell with bursting charges in proportion to 
the area to be covered. But when the soldier has 
settled these matters, the metallurgist must step in 
and say what material is best suited to give the 
needed strength of tube to withstand the pressure of 
the powder gases, what material offers the greatest 
resistance to the erosion of gases. Soldiers may 
see guns fired from now to Doomsday, without 
learning anything fresh on these points. They ma. 
remember something of an academic nature whic 
they learnt during their years of pupilage from 
text- books. : But the man who knows is he who has 
seen metal under all conditions, who has handled 
metal, who actually knows from his own knowledge, 
instructed by his own proper senses, what happens 
to it through all stages of manufacture ; when it is 
hot, when it is cold, when it is molten, and when it 
is solid; who-has followed it fromthe blast-furnace 
to the open hearth, ‘fromthe ingot to.the finished 
product ; who: is familiar-with the testing: machine 
and the, laboratory;.who_has learnt to appreciate 
the enormous -influence of- minute variations in 





alloys. All these things are mastered, not by the 
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soldier in the field or from text-books, but by the 
civilian in the works, through a long apprentice- 
ship and through years of study and observation ; 
and also, which is hardly less important, by constant 
interchange of thought and ideas with his fellows 
whom he meets in social intercourse, and at the 
gatherings of the technical institutions to which he 
belongs. The generous interchange of knowledge 
between metallurgists is one of the most valuable 
possessions‘a member of the fraternity commands. 

The best metal for the purpose—steel neither too 
hard to be dangerous nor too soft to be durable— 
having been. obtained and its physical treatment 
having been determined by a knowledge of the in- 
fluence of such alloys as it may contain, it is needed 
to transform the metal into a gun. Thisis effected 
by a series of operations with machine tools, and 
here there is scope for mechanical engineering skill 
of ahigh order, such as needs for its fullest develop- 
ment a combination of scientific training and prac- 
tical knowledge which means many years in: the 
engineering workshop ; and: here again the rubbing 
of wits with brothers in the profession is a benefit 
that can hardly be overestimated. 

It is not to be supposed that a Director-General 
of Ordnance Factories will himself carry out all the 
professional. work in connection with the manufac- 
ture of warlike material that comes under his 
control, and it is sometimes said that the details of 
the work are to so great an extent performed by 
heads of departments or experts told off for the 
purpose, that the chief need have no special know- 
ledge of technique himself. Such an argument 
is fatal to efficiency. A head, who is a head with- 
out a brain—who is but a figure-head—is worse 
than no head at all. If he be a weak man he is in 
the hands of his subordinates, and they neutralise 
each other by internal friction. If he is what is 
called a ‘‘ strong man”—which generally means an 
obstinate man—he none the less renders nugatory 
the work of the experts, by reducing them to a state 
of discipline framed on rules intended to govern 
those things he does not understand and appreciate. 
Thus is red tape woven. Throughout the State 
manufacturing departments of the Navy and the 
Army we have too many lamentable instances of pro- 
fessional Government officials reduced almost to in- 
competency bythe rule of a governing military caste. 
The waste of money from this cause is enormous. 

Bad, however, as is the uninstructed rule of 
soldiers and sailors, it is far preferable to that 
of Government clerks; and here we willingly 
join those who have been advocating a military 
director for the ordnance factories in condemning 
the interference of the clerical staff which is said 
to have taken place of late to a disgraceful 
extent at Woolwich and elsewhere.’ A Govern- 
ment clerk is the very last person who should 
have anything to say on the management of manu- 
facturing operations of any kind. Whatever he 
undertakes in this direction is sure to end in 
disaster. In their proper sphere civil servants of 
the clerical department perform their functions 
conscientiously and with gentlemanly punctuality ; 
but directly they assume executive functions in 
connection with manufacturing operations, they 
become pedantic, overbearing, and, in fact, 
impossible—that is, impossible for any good 
end. If it was needed to have a military man to 
keep the clerical finger out of the ordnance pie, we 
should welcome the advent of the military dic- 
tator; but unfortunately the soldier-director has 
not the knowledge which enables him properly to 
combat the equally uninstructed clerk ; and, more- 
over, there are plenty of civilians with both the 
backbone and the knowledge which will enable them 
to hold their own in maintaining the integrity of 
their control. 

Much more might be said on this question of the 
Directorship of Ordnance Factories, but it is a 
matter upon which we have alrsady written at some 
length, and we think it needless to repeat the obser- 
vations we have made on former occasions.* The 
mnilitary party avowedly wish to keep in the service 
posts which they have learned to look on as their 
rightful perquisites. They ‘‘ protest in the strongest 
terms against the withdrawal from the Army of its 
right to the well paid appointments connected with 
the ordnance factories,” to quote the words of the 
chief organ of the party. We think we have shown 
that the retention of these ‘‘ well-paid appoint- 
ments” by men who have insuflicient knowledge of 
the duties they ought to perform is to the loss of 





* See ENGINEERING, August 27, 1897, and April 1, 1898. 





the taxpayer, and must lead inevitably to the de- 
gradation of the material of the Army and Navy, 
and is therefore a source of national danger. 





SHIPBUILDING IN AMERICA. 

In our last issue we published a special report 
of the recent meeting of the American Society of 
Naval Architects and Marine Engineers, held last 
month in New York. Apart from their professional 
value the proceedings are full of interest for British 
shipbuilders, and, indeed, for the whole British 
nation. Looking back one can hardly believe it is 
only five years since the first meeting of the Society 
was held, so much has been done, and so greatly 
has the Society increased in importance during its 
brief existence. There is no mistaking the signi- 
ficance of the fact. A Society such as this could 
not be called into being and flourish immediately 
unless people were very much in earnest about 
the object for which it is established. 

The plain English of this is that the Americans 
mean coming to the front in the shipbuilding and 
marine engineering trades, and intend putting them- 
selves once again on their old footing of our chief 
rivals in the production of ships. How far they will 
succeed, of course, remains to be seen, but we think 
even the most patriotic, dogmatic, and insular 
veteran of the Clyde or Tyne (and there are some 
fairly positive persons on the banks of both rivers), 
will hardly conclude that the competition will be 
altogether insignificant if he consider the facts of 
the case. 

In the first place, the war with Spain, and the 
subsequent expansion of the States as a colonising 
country, has stirred the pulse of the American 
people in aremarkable manner. The writings of 
Captain Mahan, which have done so much for us, 
have likewise opened the eyes of Americans. They 
see now that had they been as they were ten or 
twelve years ago in regard to their Navy, the out- 
come of the late war might have been very dif- 
ferent. Even as it was there was a good deal of 
alarm felt. The average American citizens did 
not know at the beginning—as Admiral Cervera 
knew—in what a rotten state the whole Spanish 
Navy was, and they may be excused, especially 
if living near the coast, for feeling uneasiness 
as to what might transpire. At any rate, the 
Americans, who began to rouse themselves in 
naval matters a dozen years ago are now fully 
awake. They have determined to stand in the 
front rank as a sea power, and they are, in ac- 
cordance with their general policy, resolved to 
make all their ships, engines, guns, and armour- 
plates themselves. Anyone who knows anything 
of the United States and its people knows that 
this determination will be carried out. 

That is one point ; another is that the Americans 
are quite shrewd enough to see that a big and 
strong war navy can hardly exist excepting on the 
foundation of a big and prosperous mercantile 
marine. That is an axiom that has been recog- 
nised in all times ; and yet we, in England, so far 
as personnel is concerned, are acting as if such a 
law did not exist. We may, therefore, perhaps 
take it for granted that the United States is 
going to do its very best to foster an industry 
in the building of ocean-going ships; but the 
crucial point is, What is their chance of suc- 
cess? Now, shipbuilding and marine engineer- 
ing, like most other manufactures, depends on 
other industries, notably on iron and steel pro- 
duction. Without a cheap and ample supply of 
native raw material, America could never be a 
serious rival to this country in shipbuilding. 
There is no need to elaborate this point. A 
dozen years age it might have been excusable 
for us to treat American competition in ship- 
building as a dream not likely to be fulfilled 
until, at any rate, a remote period. But since 
then the American iron and steel makers have 
advanced at such a prodigious rate that they can 
put at the disposal of the shipbuilder the great 
staple of the industry, mild steel, often at a cheaper 
rate than we in England can buy it. 

To what causes this is to be attributed it would 
take us too far afield now to discuss. We simply 
take it as a concrete fact that has to be dealt with. 
Naturally some time must pass before America can 
get alongside us in this race for shipbuilding supre- 
macy ; but events move with marvellous celerity 
in these days of rapid and universal intercom- 
munication among nations. The migration of 
industries is a feature of modern life that has 


acquired immense significance of late years, 
Every steamship built, every railway opened, 
every telegraph cable laid, every technical journal 
established, adds to the facilities for gaining infor- 
mation where, in all the world, things are best to 
be brought, and enables buyers to visit those 
places. If ever Philadelphia, New York, or San 
Francisco arrive at the point of building ships 
cheaper than they can be built in the United 
Kingdom, it will not be long before buyers run 
‘over to see what those ships are like. 

The fact that the shipbuilding industry, in 
common with so many other branches of engi- 
neering manufacture, has at the present time 
such glowing prospects, will naturally help America 
in her praiseworthy endeavour to make her own 
ships to carry her own produce ; and also to make as 
many ships for other nations as she can get orders 
(for. At the present time all iron and steel makers 
jand engineers in general, are in the very hey-day of 
anticipation. No doubt the prospects of opening 
‘out the erstwhile closed places of the peopled globe 
are stronger now than they have been for years 
past, indeed they have never been so promising 
before. It is, however, one of the most difficult 
things to forecast the future progress of trade. We 
hear now that the ‘‘ boom” is no ‘‘ boom ;” it is a 
healthy expansion and will go on indefinitely. To 
those who have good memories and use them, these 
sanguine forecasts will have something of the ring 
of old times, and it-really seems too good to be true 
that the ebb and flow of industry is past for ever, 
and that we are to have in future nothing but a 
smiling full tide of prosperity. Sanguine fore- 
casts engender others with such remarkable 
fecundity that it is wise to consider in time. 
‘* Never was business so good,” says one man to 
half a dozen others; and the half dozen repeat it 
to a dozen each, and these in turn to other dozens. 
It never does not to know ; besides, it appears as if 
one were not sufliciently up to the mark to get 
one’s share of good things. Moreover, the réle of 
Cassandra is always an unpopular one. 

Making all allowances, however, there is a 
‘* flush time” ahead—unless the political gentlemen 
upset it all for us—and this will be the American 
shipbuilder’s opportunity. We all remember how 
it was before 1883, when a ship buyer had to go 
into a shipbuilder’s office in a very humble manner, 
and if that comes about again a good many buyers 
will go to America. Fresh yards will be opened, 
experience will be gained, and if the ‘‘ boom” 
after all turns out to be only a ‘‘ boom,” these 
yards will have to be dealt with during the lean 
years to follow. 

Of course the new competition, if it is to come, 
is inevitable. We can no more stop it than Canute 
could prevent the waves wetting his toes on a 
rising tide ; but perhaps some of us have not the 
same prescience as the Danish king. The one way 
to defeat foreign competition in ship construc- 
tion, would be for builders to bring their prices 
down to such a narrow margin of profit that it 
would not pay any one else to cut in ; but even then 
if we take the latter seventies and early eighties 
as an example, we should have to lay down more 
slips and engine-shops. It is not very likely, 
with a flowing tide of demand, that builders will 
practice this self-denying ordinance and abandon 
immediate individual gain for prospective advan- 
tage to the community. And even if they did it 
is doubtful whether the desired advantage would 
accrue. To stifle competition by such a dog-in-the- 
manger policy might appear advantageous at first, 
but such efforts to check the legitimate expansion of 
industry seldom succeed in the end and most often 
recoil on the heads of the originators. 

The economic possibilities opened up by the 
prospect of the United States once more assuming 
its old position as our great rival in the shipping 
industry are, of course, incalculable. We, in 
England, have been apt to think there was nothing 
to fear in foreign markets from a protectionist 
country such as America. Without entering upon 
debatable ground we{may say that, as a matter 
of fact, the illusion has been dispelled. From an 
economic point of view, however, we may look 
forward with less apprehension to American 
rivalry than to that of any other country. Com- 
petition will stimulate invention and enterprise, 
and we had better have, in time, one rival to 
arouse us from the stagnation that invariably 
follows monopoly — whether of individuals or 
nations—than half-a-dozen later, when bad habits 





have become confirmed,. The improvements and 
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advances that are sure to follow competition will 
bring more of ease and enjoyment to all classes ; 
more leisure and more enlightenment. That is an 
economic fact that can hardly be doubted, but which 
will bring small consolation to the British ship- 
builder when he looks back to the halcyon days of 
his supremacy. Moreover, the world was not made 
for the British shipbuilder, however much the 
world may owe him in the past for leading the way 
in international communication. 

Considerations such as these denote the import- 
ance of the proceedings of the American Society of 
Naval Architects and Marine Engineers to British 
shipbuilders and engineers. In the report of our 
New York correspondent a very fair summary of 
the proceedings of the recent meeting is given, and 
in former volumes will be found condensed reports 
for the corresponding years. The American Society 
is founded on the model of our own Institution of 
Naval Architects, which, in spite of the exclusive- 
ness of its title, is almost as much a marine engi- 
neering society as one of ship constructors. Our 
own Institution has been the mainstay of the ship- 
building and marine engineering business of this 
country. It has been the means of bringing to- 
gether members of both professions, of making 
those known to each other who otherwise would 
never have met, of introducing a spirit of camara- 
derie that has been most fruitful of interchange of 
opinion and mutual help. Of course the reading of 
papers and discussions on technical subjects has been 
the chief means of spreading abroad knowledge, and 
here English speaking, or, rather, English read- 
ing, citizens of all countries have profited in 
common with ourselves. That is a great inter- 
national’ work which the Institution of Naval 
Architects may justly feel proud of having carried 
out for over thirty years; who shall say to what 
increase in the comfort and happiness of mankind ? 

The American Society is worthily following in 
the footsteps of its prototype, and perhaps there 
is no more striking proof of the similarity in char- 
acter of the two great English-speaking nations, 
than the way in which technical institutions, 
modelled on identical principles, flourish in both 
countries. The prevailing note on each side of 
the Atlantic is openness. That is chiefly the 
result of technical institutions. We all know how 
British steel makers go to the United States and 
are told and shown everything down to details and 
percentages. We believe the American steel makers 
say the same of their British competitors ; though, 
doubtless, the United States ironmasters, having a 
more recently established industry, have more to 
show us nowthan we have to show them; just as 
we had most, in fact, almost everything, to teach 
them in the past. 

So, doubtless, it will be with the shipbuilding 
industry. In the navigation of the great fresh 
water seas, and in the coasting traffic, both strictly 
protected, American ingenuity and fearlessness of 
design has been conspicuous, and in certain respects 
have afforded models on which we have moulded 
some of our own practice. At present Ameri- 
can builders of ocean-going vessels will, doubt- 
less, be content first to assimilate British prac- 
tice, but no one can doubt that the well-known 
genius of the people will lead to modifications and 
improvements by which we in turn shall profit. 


In any case, when international competition in|_ 
shipbuilding comes—as come it must—it will be a 


good thing to know that our keenest rivals are a 
people closely related to ourselves in blood, of like 
characteristics and ways of thought, and with 
sympathies -so closely entwined. Year by year 
with increasing knowledge the two nations are 
being brought closer together, and we may feel 
assured that the strong American Navy which must 
form the complement of an extensive mercantile 
marine, will not be likely to be turned against our 
own fleet ; that the two flags will float side by side, 
supporting each other as emblems of justice and 
goodwill to all people. That we hope is not a wish 
too Utopian to be fulfilled. 





THE ELECTROLYTIC COPPER 
INDUSTRY. 

1. Production Details.—Since the date of our last 
report! there has been a steady growth in this 
industry due to the increased demand for pure 
copper for electrical construction work, and to the 
hardening price of the metal in face of depleted 
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! See Encinerrine, August 6, 1897. 








stocks. This growth is occurring chiefly on the 
other side of the Atlantic, although English re- 
finers are at last showing some signs of life. 

As pointed out in our last article, the European 
refiners are handicapped by the insufficiency of 
their supplies of ore and matte suitable for electro- 
lytic treatment, and the expansion of the industry in 
Kurope will be checked until new sources of copper 
ore, rich in its contents of silver and gold, have 
been opened up to European buyers. An interest- 
ing discussion of this question by Kershaw will be 
found in Lightning? ; and more recently a writer 
in the Engineering and Mining Journal, of New 
York, has been pointing out the influence of 
these so-called impurities upon the | cost of 
mining, smelting, and refining the ore. The 
Boston and Montana Company are stated to 
be solely dependent upon their by-products 
for their profits, while in the case of the Ana- 
conda Company, the actual costs.of winning the 
copper are reduced from 9.76 to 7.56 cents per 
pound, by the recovery and sale of the silver and 
gold contained in the original ore.* The same 
journal,-in a more recent issue,* has also been 
analysing the last Anaconda Report, and finds that 
the electrolytic refining process is at present cost- 
ing that company 1.3 cents per pound of copper 
produced. As other companies are ready to accept 
pig copper for electrolytic refining at a charge of 
from { to 1 cent per pound, this cost to the Ana- 
conda Company seems too high. Doubtless the 
high cost of fuel and of labour in the Western 
States is partly responsible for it. As. regards 
supplies of raw material for British refiners, Messrs. 
Vivians, of Swansea, are buying copper matte from 
the British Columbia smelters, and ore is also being 
shipped direct to this country from tlie Hall Mines, 
British Columbia. As the freight from Vancouver 
to Swansea is only 8.50 dols. per ton, it may prove 
more economical to bring the silver and gold to this 
country as impurities of the raw copper matte, 
than to pay the higher freights which would be 
demanded if they were shipped as bullion. 

The following Tables—giving the figures for the 
production and consumption of copper during the 
period 1894-7—have been compiled from the most 
reliable sources, and show the progress of the in- 
dustry :° 


TABLE I.—Estimated Production of Electrolytic Copper. 


1896. | 








Country. | 1894. 1905. | | 1897. 
America . tons| 57,500 | 87,000 | 124,000 | 130,000 
Europe | 25,000 | 25,000 | 25,000 | 30,000 

Totals | 112,000 | 


»» | 82,500 
| 


149,000 | 160,000 
| | | 





TaBLE IT.—Total World’s Production of Copper. 

















— | 1894, 1895. 1896. 1897. 

North and Central) tons | tons | tons tons 
America ..| 175,290 187,261 | £28,720 250,606 
Europe ae ..| 81,762 83,390 | 87 0¥7 88,378 
South America 26,810 24,925 | 25,500 24,100 
Asia... oe 20,050 18,430 21,000 23,000 
Australasia .. 9,000 | 10,000 11,000 17,000 
Africa .. 6,500 | 7,115 | 7,450 7,440 
Totals .. 319,402 | 331,121 | 380,767 | 410,424 


TABLE III.—Estimated Consumption in Europe and 

















America. 

Countries, 1894. | 1895. | 1896. | 1897. 
United Kingdom, tons 90,069 | 91,084 | 115,537 
Germany... ,, 62,995 | 70,349 | 85,371 | $261,270 
France.. .. =, 81,887 | 40,323 | 49,007 
United States }; 85,799 | 128,360 | 103,940 |° 128,780 

Totals ,, 270,700 353,855 | 390,000 


| 330,116 





The value of the copper produced in the United 
States of America alone in the year 1897 was over 
11,200,000/., and exceeded that of the gold pro- 
duction of the country. The Montana ad pro- 
duced over 45 per cent. of this amount. Owing 
to the unwillingness of the English refiners to pub- 
lish their output of copper, there is considerable 
difficulty in arriving at the European production 
of electrolytic copper, but from information we 
have received from various sources, we estimate it 
to be between 25,000 and 30,000 tons. The number 
of refineries has been increased by the erection of 
one in England, one in Canada, and two in the 





2 Lightning, September 16, 1897. 

3 Engineering and Mining Journal, July 9, 1898. 

4 re penton and Mining Journal, October 22, 1898. 
5 All totals are in long tons of 2240 lh. 





United States of America. The former is ‘at 
Widnes, the others are situated at Elizabeth, New 
Jersey ; at Sault: Sainte Marie, Ontario; and at 
Perth, Amboy. The last, when completed, will be 
the largest in the Eastern States, and will possess 

generating machinery with a capacity of 1800 kilo- 

watts, or 3000. horse-power. Messrs. Vivians, of 
Swansea, the Nicholls Chemical Company, of Cleve- 

land, and the Boston and Montana Company, are 
also enlarging their refining plants, so that a con- 
siderable increase in the amount of ‘electrolytic 
copper put upon the market will shortly occur. 

The latter company’s new plant and machinery is 
to be run from two 57-in. turbines worked under a, 
50-ft. head of water, These turbines with acces- 

sories weigh 110 tons, and will develop under their . 
maximum head, 3945 horse-power. 

An amalgamation between the Anaconda and 
Boston and. Montana Companies is rumoured. If, 
this occurs, the combine will control 37 per cent. of. 
the copper output of the United States of America, - 
and 20 per cent. of the total world output, and an. 
upward movement in price is likely to follow. The’ 
new refinery at Sault Sainte Marie is stated to be 
for refining Lake Superior copper. 

Some details have recently been published by 
Dr. Rostin concerning the progress of the industry 
in Russia. Three refineries exist, namely, that 
of Siemens and Halske at Kedabeg, that of Niko- 
lajev at Nijni-Novgorod, and that of Rosenkranz 
at St. Petersburg. 

2. Conduct of the Refining Operations.—The im- 
provements since the date of the last report have 
related chiefly to the circulation and purification of 
the electrolyte, and to the current density employed 
for depositing the copper. The use of air jets in 
the vats seems likely to become general, since not 
only is the circulation improved, but impurities are 
oxidised. 

According to Ulke’, a current density of 20 
amperes per square foot is now being used in 
the American refineries. In Widnes we have 
seen copper ee as a smooth coating upon 
a rotating cathode with a current density of 
38 amperes per square foot. Whether it would 
pay ordinary copper refiners to work with rotary 
cathodes and a much higher current density is a 
question which trial can alone answer. Graham’s 
researches, communicated to the Royal Society, 
have proved that under certain conditions current 
densities of 190 amperes per square foot may be 
used without detriment to the physical character 
of the deposit.8 In practice the current density that 
may be used with economy depends largely upon 
the purity of the anode material. When this is 
very impure, a high current density signifies an 
abnormally high electromotive force. 

With regard to the renewal of the electrolyte, 
Terrill® has recommended that the impure electro- 
lyte should be worked up for copper sulphate at 
intervals, and the depositing vats charged with an 
entirely fresh solution of copper sulphate. Cas- 
cades have also been recommended to promote re- 
moval of the impurities ; and there is no doubt that 
frequent aeration of the electrolyte, followed by 
filtration, tends to keep the electrolyte ina satisfac- 
tory condition for a longer period of time. 

In a recent article,!° the Elmore and Dumoulin 
copper depositing processes received detailed atten- 
tion. A third process for producing hollow copper 
articles by electrolytic deposition has now made its 
appearance. This process—the Nussbaum process 
—depends upon the use of a liquid under pressure 
for separating the deposit from the mould. The 
means used to obtain smooth and coherent deposits 
are not divulged. 

3. Wet Extraction Processes. —The Marchese 
and Siemens and Halske electrolytic extraction 
processes, which received much attention from 
metallurgists some years ago, but on trial disap- 
pointed their inventors’ hopes, appear to have 
suffered only a temporary eclipse. rchers states 
that the Siemens and Halske extraction process is 
at work at more than one place in Germany ;!! 
while the Marchese process, which proved a com- 
plete failure at Stolberg, is, according to Pauli,!? 
being worked in a modified form at Casarza, in Italy, 





8 Elektrochem. Zeitschrift, September, 1897, page 126. 

7 The Mineral Industry, 1897. 

8 Electrical Review, February-April, 1898, 

9 ‘“*Transactions of the Institute of Mining and Metal- 
lurgy,” April, 1898. 

10 See ENGINEERING, October 21, 1898, 

1! Mineral Industry, 1896. 

12 Berg. u. Hiittenmiin. Zeitung, March 18, 1898, 
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and at Nijni-Novgorod. These statements must 
be taken cum grano salis, for the electrolytic 
methods of copper extraction, like the correspond- 
ing ones for zinc, have been the subject of experi- 
ment for years, and have hitherto brought little 
but pecuniary loss to those interested in them. 








BRITISH NAVAL PROGRESS. 
(Concluded from page 831.) 

Tue year has seen an unusual number of British 
warships pass through their steam trials, and Tables 
VI. and VII. give the results in concise form for 
comparison and future reference. Taking first the 
larger craft included in Table VI., we would direct 
attention to the footnotes there given, as they 
materially assist in such comparison. The Illus- 
trious is the last of the Majestic class, the particulars 
of whose machinery is given in Table I., page 830 
ante. The coal consumption result is among the best, 
for the mean of nine battleships of similar type 
worked out to 1.77 lb. per horse-power hour on the 
half-power trial. This mean result must not, how- 
ever, be compared with the average consumption of 
the five first-class cruisers standing in the same 
column (2.05 lb.), for the latter consumption is 
for one-fifth, as against one-half of the full 
power in the battleships, and our readers scarcely 
need to be reminded of the fact again that the 
consumption of the auxiliary machinery, which 
is not overstated at 8 to 10 tons per day, bears 
a much smaller proportion to the total consump- 
tion of about 116 tons per day on the Illustrious 
than it does to the 63 tons of the Niobe. At 
the higher powers of the cruisers given in the 
next column the comparison of coal consumptions 
becomes very different. The coal for all pur- 
poses is included in our ships, although not in 
the case of some foreign Government ships, 
but the power assumed is that of the main 
engines only, whether they are working at a 
low or a large fraction of the full power. This, 
apart altogether from losses due to low power, 
radiation, and condensation, is the crux of the 
matter—the consumption for auxiliary machinery 
is nearly always constant, irrespective of the power 
of the main engines. Again, variations in coal 
consumption are partly explained by differences in 
the calorific value of the fuel; this is specially the 
case with the Europa, and it would certainly 
be more satisfactory to have the consumption ex- 
pressed in heat units per power unit. That the 
Diadem, Niobe, and Argonaut averaged less than 
1.6 lb. per horse-power per hour on the 12,000 to 
13,500 indicated horse-power trials, and 1.7 lb. on 
the full-power trials, at once proves that the im- 
proved Belleville boiler is not lacking in the matter 
of economy. The results in the case of Vickers’ 
ship, the Niobe, are consistently good, the highest 
consumption for the lowest power being only 
1.76 lb., for 75 per cent. power 1.55 lb., and for the 
full power, 1.66 lb. We question if any other ship 
has a better record. The Argonaut was designed to 
give higher power, and the powers in the other 
cases are remarkably equal. So also with the ‘‘P” 
cruisers, of which four are included in the Table. 
The water-tube boilers of the several types have 
given no trouble, and as to the Diadem, she recently 
steamed from Gibraltar to Chatham in 67 hours in 
ordinary service, averaging 19} knots for 14,500 
indicated horse-power, the consumption being 
2.11b. for all purposes. The Terrible steamed to 
Gibraltar at 18 knots for about 13,000 indicated 
horse-power, and from Gibraltar to Malta at 20 to 
21 knots for from 18,000 to 20,000 indicated horse- 
power. As tothe special trials of the latter we 
dealt fully with them on page 428 ante. 

Table VII. gives the results in the case of the de- 
stroyers tried this year. It calls for little comment, 
Three of the 27-knot boats are included, but there 
are still two of the total of 42 yet to pass through 
their trials. Of boats with speeds of 30 knots or 
over, 54 have been ordered ; among these are the 
Arab, Albatross, Express, and Viper, with speeds 
of 32 knots or above. Including those tried 
successfully last year, 29 have now passed 
through their trials, and there yet remain 25 to 
try, some of which are not advanced to this stage. 
Indeed five have not yet been launched, while 
others have raised many difficulties associated with 
stressand strain problems. A hull of the lightest of 
steel, with something akin to matchboard bracing, is 
not the most suitable girder for withstanding the 
effects of high-speed machinery, and in most of the 
ships the almost unsurmountable vibration sooner 

















TABLE VI.—Orriciat Resvutts or TRIALS OF BRITISH BATTLESHIPS AND CRUISERS MADE IN 1898. 



































| P , N. D. Trial or 80 Hours’ 
| | Thirty Hours’ Coal Qon- . . 
| sumption Trial. ter’ : — Full-Power Trial. 
| rile See Sa CaN eae 12 
Name ot | ype, | Builders a amr | = 
ip, | of Ship. Machinery. ae pos ng ee eee ber 
-H.-P. | Speed. | “rate I.H.-P. | Speed. Power | /:H.-P. | Speed. | Dower 
| Hour. | Hour. | Hour. 
| knots Ib. knots Ib. “Knots _ 
Illustrious..| Battleship | Chatham Penn, 6155 14.51*| 1.77 10,241 | 55.96"; —- 12,126 15.5* _ 
f | | Dockyard London 
Furious ..| Fleet cruisers) Devonport Earle 2260 13.6 | 234 7,133 | 18.7 2.1 10,272 | 20.1 
Vindictive. .| Ditto | Chatham | Chatham 2153 12.6* | 2.16 7,164 17.7* 1.83 10,263 22.1" ; — 
Prosperine Third-class | Sheerness | Devonport | 3643 17.0* | 2.4 5,336 | 19.7* — 7,145 | 21.0* -- 
cruiser | 
Perseus | Ditto Earle Earle 3627 17.2* | 21 5,243 | 18.9* — = — _ 
Pegasus ..| Ditto | Palmers Palmers 3698 17.26*| 1.96 5,400 | 20.0* — 7,134 21.2";  — 
Pactolus ..| Ditto | Sheerness Penn 3631 16.6* | 2.46 5,428 19.1* — 7,201 20.5*; — 
Diadem ..| First cruiser | Fairfield | Fairfield | 3318 | 12.61") 2.21 {| t3gy0,| 1258 | 1h | 1202 | 20.65 | 177 
Europa ../ Ditto | Clydebank | Clydebank | 9319 | 12.9" | 2.93{/ 15703] — | Sor |iesie | — |b 
Niobe ..| Ditto | Vickers | Vickers | 3318 | 12.0* | 1.76 | 12,968 | 1927 | 155 | 16.822 | 20.60 | 1.66 
Andromeda — Ditto Pembroke —. 3388 12.9* | 1.98 12,621 19.3 1.74 16,751 20.41 | 1.7 
| slie | 
| - | ae a 2. | 
Argonaut ..| Ditto | Fairfield | Fairfield ei | S02 }| 18815 | 19.86 | 1.6 | 18,804 | 21.17 | 16 
| } 





The Illustrious is the only vessel on the list with cylindrical boilers ; the four third-class cruisers of the ‘‘P” class have small 
tube boilers—the Proserpine of the Thornycroft design, the Perseus of the Yarrow type, the Pegasus of the Reed design, 


and the Pactolus of the 
the Belleville ty 
attained their full power with natural draught. 


lechynden 


, the Furious and Vindictive without economisers. The ‘“ 


tent. All these vessels had forced draught on the full-power trial. The other ships have 


iadems” have such economisers, and all these 


*§ is marked with an asterisk were taken by log ; the others on the deep-sea Admiralty course on the Cornish coast. The | 
speed on full-power trial of Illustrious was due to the state of the sea. i ‘ : — 
+ These trials—Diadem and Europa—were with only 78 per cent. of the boiler power. 


TABLE VII.—Official Results of Completed Trials of 
Destroyers During 1898. 

















| Res! | 
| e . 
Firm. | Ship. sft gS 
(Re) 2B | s 
| — Dm 1@) 
| | knots 
| Locust | 6848 | 30.159) 2.43 
* | git 30.107, — 
| Seal 7L90 | 30.022) 2.53 
Laird Brothers .. ee | 3 | 6322 /30.117 : 
| Wolf | 6765 |30.111) 2.27 
% | 6146 |30.265| — 
Gipsy | 6058 |30.057| 2.47 
| A | 6493 | 30.207) — 
Fairfield Company aa Fairy | 6819 30.091) 2.5 
| 3 6659 |30 201] — 
Osprey | 6267 |30.318) — 
{ Violet | 6531 ery 2.468 
s = | 6640 |3016 | — 
Doxford, Sunderland .. Sylvia | 6371 | 29.788! 2.63 
I " | 6557 |30.077| — 
( Angler | 5892 | 30.409) 2.347 
j | 5835 |30.372} — 
Thornyerott ‘ea Ariel | 6069 | 30 039) 2.018 
Tl x 6090 | 30.594) — 
; Flying Fish | 6496 | 30.484) 2.29 
ih ; | 6503 | 30.372) — 
tee. | Fawn 6452 | 30.267| 2.35 
J % 6605 | 30.462] — 
Flirt 6168 | 80.0U9| 2.8 
, Wizard | 5070 | 27.164) — 
White, Cowes, builders ‘on ai | | 
ete » Conflict 4882 | 27.102; — 
Maudsley, engineers { Teazer | 4g43 [O71 | — 
Vickers, Sons, & Maxim, | Avon | 6986 | 30.251) 2.53 
Limited, Barrow - in - 90 6243 | 30.164) — 
Furne3s Bitcern 6412 | 30.354) 2.48 
Dasher ) | 
Yarrow, Isle of Dogs -{ me | !3922.8! not taken 


| water-tube type) | 


or later raises trouble, which may yet yield profitable 
data. We conclude with the remark that, however 
interesting the results of the destroyer trials, they 
are not to be accepted with the same reliability as 
attaches to laboratory tests. Coal cannot be very 
precisely weighed in the confined space of a de- 
stroyer’s stokehold and under the exciting condi- 
tions of a three hours’ spin. 

In concluding our notice on the naval work of 
the year, mention ought to be made of the repair 
work done at the Royal establishments. At Ports- 
mouth the Barham and Bellona have been fitted 
with water-tube steam generators, the former 
tubular boilers having proved unsatisfactory, and 
they have been refitted, the cost being about 
40,0007. The other vessels which were overhauled, 
after being a long time in commission, were the 
Alexandra, Crescent, Invincible, Iron Duke, Mara- 
thon, St. George, and Sea Gull, while the Terrible 
has occupied much attention. Chatham has been 
engaged more on new work, but the battleships 
Dreadnought, the Warspite, and the scout cruiser 
Tartar, liave been thoroughly overhauled. Seven 
of the smaller boats in the service have been taken 
in hand at Devonport, several of them having new 
boilers fitted on board, notably the Salamander 
and Sheldrake ; while the others on which large 
repairs were carried out were the Aeolus, Cambrian, 
Philomel, Spartan, and the destroyer Thrasher. 
Sheerness has the extensive repair of the Dolphin 
to credit. The yards in distant parts of the Empire 








are being more used under Mr. Williamson’s 
regimé as Director of Dockyards, than hitherto; 
and thus the Camperdown, Empress of India, and 
Revenge, three battleships in the Mediterranean 
Squadron, were repaired at Malta, as well as the 
scout cruiser Fearless, and the Tyne. At Hong Kong 
the Peacock has been rejuvenated, while at the 
Cape yard the vessels on the African coast have 
been in hand, the principal alterations being done 
in the case of the Magpie, the Phoebe, and the 
Barracouta. Thus, it will be understood that the 
year has been one of great activity, whether regard 
be had to the work of design, construction, trials, 
or repairs, all of which we have included in our 
review of naval progress. 





NOTES. 

NickEL-StTeeL Tests. 

A SERIES of exhaustive and instructive tests with 
nickel steel has been undertaken at the Char- 
lottenburg Testing Institution, close to Berlin. 
The chemical composition of the blocks used for 
testing varied between 99.6 and 0.33 per cent. of 
iron with 0.05 to 98.4 per cent. of nickel, the per- 
centage of other ingredients, such as cobalt, copper, 
manganese, aluminium, and sulphur being very 
small. The percentage of cobalt varied from 0.01 to 
1.03 per cent., it increasing with the percentage of 
nickel. The analyses showed that the actual per- 
centage of nickel hardly perceptibly varied from the 
intended percentage. The strength tests showed 
that when the percentage of nickel increased from 
0 to 8 per cent., the limit of elasticity would increase 
from 9.21 to 27.9 tons per square inch, the tensile 
strength from 20.3 to 35.5 tons, whilst the elonga- 
tion went down from 30 to 10 per cent. The 
greatest strength is thus found with 8 per cent. 
nickel. With more nickel the conditions become 
irregular. With 16 per cent. nickel the tensile 
strength is 26 tons, but the elongation is not even 
1 per cent., so it is extremely brittle. With 
30 per cent. nickel the tensile strength has gone 
down to 6.35 tons, and the elongation is only 
2 per cent. With 60 to 98.5 per cent. nickel 
the tensile strength ranges between 24 and 19 tons, 
and the elongation 36 and 17 per cent. As regards 
the fravtured surface of the various alloys, with 
0.5 per cent. nickel, it is porous, but it becomes 
close with 1 per cent. nickel. With 3 per cent. 
nickel the fractured surface is fine in the grain, 
but with an increasing percentage of nickel it 
becomes more and more coarse in the grain, event- 
ually showing needle-shape crystals. As an ex- 
ception, it may be mentioned that with 60 per cent. 
nickel, when the- strength condition again became 
normal, there is a fine grain. The results obtained 
on compression are quite similar; and the same 
applies to cutting nickel steel with less than 16 per 
cent. nickel. This alloy can very well be hammered 
at temperatures ranging between 550 deg. and 750 
deg. Cent., which is not the case with a higher per- 
centage of nickel. It will only stand rolling when 
the percentage of nickel is no more than 4 per 
cent., and cracks or tumbles to pieces when the 
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percentage of nickel is larger. The production of 
nickel has been about stationary for the last few 
years, the aggregate output of nickel ore varying 
but little, as will appear from the following Table: 


1894. 1895. 1896. 

tons tons tons 
New Caledonia ... 2422 «8692548 2972 
Canada ... te 2226 «61764 = 1541 
Norway ... 90 90 


The New Caledonian ore goes to England, France, 
and Germany, and that from Canada to the United 
States. . 


MILLWRIGHTING IN THE MIDDLE AGES. 

Among the ancient records of the City of Canter- 
bury, to which we now have access through the 
reports of the Historical Manuscripts Commission, 
is a very curious and interesting account of the 
expenses incurred in repairing a water-mill in the 
fifteenth century. The mill in question, the 
‘‘King’s Mill,” came into the possession of the 
city in the time of Henry III., 1216-1272, and 
the document belongs to the year 1480-1 (2nd 
Edward IV.). It runs as follows : 


Reparatio Molendini Regii. 
In primus solut. Thome Strangbowe, 
melwright, orferanti in molendins 
regio circa reparatione de le cog- 
whele orientalis molendini, per ui 
ies os ase ae ees ssa. - SVELGs 
Et Joh. Chamber, carpenter, operanti 
ibidem per ii dies circa le plankyng 
stabuli molendini predicti... oi 
Et solut. Thome Strangbowe pro re- 
ratione et emendatione de le 
agyer per ii dies ba S23 rye 
Et solut. Ric. Warlow, mason, pro le 
plaaster de Parys, et pro labore suo 
circa emendationem et removacionem 
ejusdem lyger ... ite es 
Et solut. Tho. Strangbowe, operanti 
circa emendationem rote dele Water- 
roell per quinque dies ... ‘ ak 
Et solut. pro XX V_ pedibus asseri pro 
emendatione ejusdem Waterwhele... 
Et solut. pro dimidis C. de iiii peny- 
nay... see ee. oe ae 
Et solut. cuidam carpentario pro im- 
positione iiorum Scolpeys et factura 
eorundem pro le gotter juxta le 
Kingesmell _... a a a 
Etsolut. Will. Richardson pro le Bolts 
ferreis, et VI forelokks pro le molen- 
dino aquatico ... a G2 ie 
Et solut. Tho. Strangbowe et Elizee 
fratrii suo operantibus ibidem per 
vii. dies, viz., imponentibus novum 
quarterium in le cogwhele, et com- 
positione ejusdem quarterii et emen- 
datione dicte rote, et alliis neces- 


xii.d. 


xii.d. 


4x... 


iis. vi.d. 


Viii.d. 


iid. 


xiiii.d. 


xvi.d. 


sariis Vii.s. 





Sumna 


It will be noticed that the items do not total up 
to the amount given. The mixture of Latin, 
English, and French is very quaint; but the 
account will probably be followed without much 
difficulty. The first entry may be read: ‘ First, 
paid Thome Strangebowe, millwright, working in 
the King’s Mill, about the repair of the eastern 
cogwheel of the mill, for three days, 18d.” ‘Le 
plankyng stabuli” probably refers to the flooring 
of the platform or loft ; the millwright, it will be 
observed, does not touch this. What is meant 
by ‘‘lagyer” and ‘‘lyger” is not clear; possibly 
a foundation or bed for the shaft of the waterwheel 
Ismeant. The term ‘‘scolpeys” for the ‘‘ gotter ” 
likewise presents a difficulty; possibly brackets or 
kneepieces are intended. ‘‘ XXV. pedibus asseri ” 
means 25 ft. of boards, and ‘‘dimidis c. de iiii. 
penynayll,” half a hundred fourpenny nails. So 
far as we are aware this is the first instance, at 
any rate in England, in which a millwright is 
identified by name; but, of course, even at this 
early date, the craft must have been quite an 
ancient one. Some thousands of water cornmills 
Pe: mentioned in Domesday Book, say 400 years 
before, 


XX.8. 


A New JapanesE BatrLEsHir. 

The new battleship for the Imperial Japanese 
Navy, the construction of which Messrs. Vickers, 
Sons, and Maxim, Limited, are now commencing 
at their Naval Construction Works at Barrow-in-Fur- 
ness, is to be 400 ft. long between perpendiculars, 
76 ft. beam, with a draught of 27 ft. 3in., this being 
the limit for Japanese waters, and the displacmeent 
will be 15,200 tons. The armour will extend right 
to the ram, and will vary from 9 in. to 4 in. in 
thickness. The barbettes will be of 14 in. to 10 in. 
steel, and the protective deck will be 4 in. on the 
slopes and 24 in. on the flat vart, The engines will 





develop 15,000 indicated horse-power, giving the 
ship a speed of 18 knots, when running at their 
normal piston speed. Belleville boilers will be 
used, 25 or 26 in all, and they will be as liberal in 
their proportions as in the case of the boilers of 
recently constructed British battleship, while the 
working pressure will be 300 lb. at the boilers, and 
250 lb. at the engines. The twin-engines will be of 
the triple-expansion type, with three cylinders, the 
diameters being : High-pressure, 31 in. ; interme- 
diate, 50 in. ; and low-pressure, 82 in. ; with a stroke 
of 48 in. The armament will consist of four 
12-in. breechloading guns, mounted in pairs in bar- 
bettes, two at the forward and two at the after 
end of the vessel ; fourteen 6-in. quick-firing guns, 
ten being placed on the main deck and four on the 
upper deck; twenty 12-pounder quick-firers in 
suitable positions on the upper end main decks; a 
large number of machine guns, and four submerged 
18-in. torpedo tubes. This equipment, when com- 
pared with that carried by British warships of the 
same class, shows that the Japanese ship has two 
additional 6-in. guns and eight more 12-pounders 
than are usually fitted. The method adopted for 
protecting the 6-in. guns on the main deck is 
decidedly novel. These guns are to be enclosed 
in an armoured box battery extending the whole 
length of the citadel, and thus from considerably 
below the water line to the upper deck, the ship’s 
side will be completely covered with hard-faced 
steel made on the improved Harvey-Krupp 
process, manufactured, along with the remainder 
of the armour, at Sheffield by Messrs. Vickers. 
The isolation afforded by the usual separate 
casemate for each gun, is secured in the Japanese ship 
by the introduction of thick steel bulkheads placed 
between each of the gun stations, and in the rear 
of the guns. Mr. James Dunn, lately the chief 
constructor to the British Admiralty, and now 
a director of the Vickers firm, who has designed 
the ship, has thus overcome an important dis- 
advantage. With the ordinary casemates the 
greater part of the side plating of the ship, that 
between the gun stations, is left without armour ; 
whereas in the Japanese ship, in addition to gun 
protection analogous to that afforded by the 
casemates, the whole of the central part of the ship 
wherein the guns will be housed, is so protected as 
to exclude all possibility of injury around, as well as 
within, the gun station from shot or shell fired by the 
enemy in action ; a distinct advantage is thus insured 
over a partially protected ship. This point will be 
readily appreciated when it is understood that 
whereas in the box battery arrangement about 
five-eights of the exposed target area is protected 
by armour, only about one-half of this area is so 
covered in the casemate arrangement. 


Tue Steam WINCH. 


Perhaps no item of the auxiliary machinery 
of a steamship has been more heartily objur- 
gated by sleepless passengers and others than the 
now ubiquitous steam winch, and yet its incep- 
tion and development have been in a manner 
ignored by the historian. Up to the days of the 
early fifties, cargo was handled on board ship 
in the leisurely manner of other manual occu- 
pations, the mechanical assistance being thus de- 
scribed in a standard folio work, ‘‘ Shipbuilding,” 
published in 1866: ‘‘ A windlass for lifting goods 
is sometimes called a crab or winch.” However, 
the competition in shipping, which was rapidly 
being created, demanded something more than thc 
tedious and dangerous method of handling cargo 
which had hitherto been in use. In 1853 Mr. 
James Taylor, of Birkenhead, was requested by 
Mr. David Tod, of the enterprising firm of Messrs. 
Tod and McGregor, Glasgow, to see what he could 
do to improve matters in this direction for a 
vessel then building by them for the Glasgow and 
Liverpool trade, the ‘‘ Princess Royal.” The out- 
come was the first steam winch. It consisted of a 
pair of cylinders, fitted with link motion for revers- 
ing, bolted on to the side frames of the ordinary 
“crab.” On its completion Mr. David Tod sug- 
gested to Mr. James Taylor that he might make the 
wheels and the barrel a little larger, to which the 
latter replied that he could do better than that ; he 
could design a winch and place it on an inde- 
=— soleplate. This seemed to please the 

cotch shipbuilder, who made the rejoinder, 
‘<'That’s the thing ; gang awa’ and mak’ it.” The 
invention was duly protected by Letters Patent 


apparatus, December 28, 1853.” And this was the 
origin of what is the diagonal steam winch of the 
—_— day. Messrs. Allan were at this time 

aving the ‘‘ Canadian ” built by Messrs. Denny at 
Dumbarton, and Mr. Bryce Allan wrote to Taylor 
asking his price for this winch. The size was 7 in. 
diameter of cylinders and 12 in. oa of stroke, 
and the price 164/. One was ordered right off, and 
orders followed in quick succession from all 
quarters. Specifications, which were then in their 
infancy, were at once overhauled to have this 
new fitting included. Several years after this 
date we find in the specification of a new 
steamer for the P. and O. Company, this para- 
graph under the heading ‘‘ Winches,” ‘‘ If steam, 
extra price to be paid by the company.” The de- 
mand was so great that the energy and talent of 
the engineering trade were put forth to construct 
a winch that would participate in the profits of this 
new development by evading the principal feature 
of the patent, that of link motion for revers- 
ing, and many were the ingenious devices 
adopted for that purpose, not the least successful 
being that which has found perpetuation in steam 
steering engines. The cylinders in this case were 
fitted with piston valves without lap or lead, and 
connected by two passages extending across the 
soleplate with a controlling cock in the centre for 
alternately admitting steam to either steam or 
exhaust passage, and so changing the direction of 
motion. In steering engines, which followed rapidly 
on the introduction of the steam winch, the cy- 
linders were placed close together and a valve sub- 
stituted for the cock. By the way, it is interesting 
to notice that although the work ‘‘ Shipbuilding ” 
already referred to, does not mention even the sug- 
gestion of a name ‘‘ steam winch” as a part of a 
steamer’s outfit, it devotes a fairly long paragraph 
to a description of Fred. Sickels’ steam steering 
gear, a working example of which was exhibited at 
the International Exhibition in London in 1862, 
four years. before Macfarlane Gray’s celebrated 
patent, but failed to elicit any public recognition 
or to attract anything more than passing attention. 
Sickels used an overtaking valve gear and not the 
actuation of a controlling valve. Minor improve- 
ments have been made upon the steam winch as 
circumstances have demanded or experience sug- 
gested, such as placing the engines horizontal, 
making the working parts more durable and 
more accessible, and the substitution of double 
helical teeth in the gearing for the ordinary 
spurwheels in use. But there are not wanting 
signs that the days of the steam winch are num- 
bered, and that the steam crane, with its facility for 
rapid loading and discharging, is fast taking its 
place. James Taylor, the inventor of the steam 
winch, was born in Glasgow in 1817; he worked 
with his father in a small engineering shop in 
Mitchell-street, and afterwards in Turner’s-court 
there. He left Glasgow for Liverpool in 1843, and 
shortly thereafter started the world-famous firm of 
James Taylor and Co., Birkenhead. He died at 
West Kirby in 1894. 





ANNUALS, YEAR-BOOKS, &c. 

Eason’s Diaries, published by Eason and Son, 
Limited, Mid-Abbey-street, Dublin, are exceptional 
in their arrangement. They are specially arranged 
for noting appointments. In a conveniently sized 
desk calendar two pages are given to each week, 
separated by vertical lines, while down the side margin 
are the hours of the day, so that a glance suffices to 
show the appointments of a day or hour, and also what 
hours in a week are vacant. Toa business man the 
arrangement must certainly savetime. Then the out- 
side edge is cut and lettered as an index. They have 
a somewhat similarly —— monthly diary, with 
two pages to each day, the dates of the month being 
indexed, and so with several other most conveniently 
arranged diaries. 

The Gloucester Diary and Directors’ Calendar for 1899 
has been issued for the fourth year by the Gloucester 
Railway Carriage. and Wagon Company, Limited. It 
combines with the utility of a diary some facts about 
the city and thé company’s products, with the name 
of the repairing. stations and junctions attended by 
their agents. 





Calendars.—Mr. Henry Simon, milling engineer, 
Manchester, sends, asin the preceding seven years, & 
very useful easel calendar with a motto for each day. 
and these have been suggested largely by his friendse 
It has the merits of neatness and distinctness.—The 





under the title and date ‘‘Combining a pair of 





engines with certain machinery to form hoisting 


White Star Line send a very artistic calendar, twelv, 
plates done in Lindley Sambourne’s happiest fancy, 
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enclosed in a neat leather case with easel.—Messrs. 
Bemrose and Sons, Limited, 23, Old Bailey, London, 
E.C., publish: many galendars, the poetic calendar, the 
Shakespeare calendar, the monthly calendar, each 
priced at 1s.—We have from Messrs. E. R. and T. 
Turner, Limited, milling engineers and makers of. steam 
engines, St. Peter’s arid Greyfriars Works, Ipswich, a 
hanging calendar with ‘a page. for each date.—The 
Sun’ Fire Office,’ London,*forward a hanging calendar 
with a slip for each month and a blotting book with 
the usual caleridar.—Thé ‘Rugby Portland- Cement 
Conipany, Rugby, send a caléndar Which can -be read 
at‘a great distance. : S 





Annuaire pour.’an 1899 publié par le Bureau des longi- 
tudes. Paris: Gauthier-Villars. [Price 1 franc 50 cents. | 
—The famous annual published: by the ‘Bureau des 
longitudes at Paris is certainly extraordinarily cheap 
at the price. This year’s volume contains 658 pages, 
exclusive of a number of appendices. The matter con- 
sists mainly of astronomical data and exceptionally 
complete tables of physical arid-chemical constants. 
In every respect the figures -given are authoritative, 
having’ been compiled: under the diréction of dis- 
tinguished French -savdnts, and they have all been 
corrected to date. The special articles in this year’s 
issue include one on.the electric_units by M. Cornu. 
Amongst: the appendices is an article on ‘‘ Ballons- 
Sondes,”. that is to say. balloons carrying automatic 
recorders of different types, but no living freight. By 
this means it is possible to ascertain.directly the 
temperature and hygrometric condition of the upper 
layers of the atmosphere. In another of these appen- 
dices the great siderostat telescope of 1.25 metre 
(48 in.) aperture and 60 metres (197 ft.) focus now 
being constructed by M. Gauthier is fully described. 
This instrument is to form a principal exhibit at 
the Exhibition of 1900. When completed this tele- 
scope will be by far the most powerful in the world, 
and its exceptionally long focus will enable the object- 
glass corrections to be made with unusual perfec- 
tion. On the other hand, the mechanical difficulties 
of handling an instrument of this size and of the 
ordinary type would be very considerable, so the 
siderostat mounting has been adopted. Thus the 
telescope, with its lenses, remains fixed, the light 
from the object to be observed being reflected down 
the tube by a mirror, which is given the necessary 
motion to correct that arising from the rotation of 
the earth. Two lenses are to be provided for use 
with the telescope, one serving for visual and the other 
for photographic observations. 


Who's Who? 1899. An Annual Biographical Direc- 
tory. Edited by Douglas Sladen. London: Adam 
and Charles Black. [Price 3s. 6d.].—The present is 
stated to be the 5lst year of issue of this valuable 
publication, which, since its reconstruction three 
years ago, has become more than ever an essential to 
the busy man who wishes to know something about 
the leading personages of to-day. The present issue 
contains additions dealing with Mr. Rhodes, Dr. 
Rutherford Harris, Don Carlos, President Steyn, 
President Kruger, and his satellite Dr. Leyds. Other 
additions include a list of the principal Government 
officials of the United Kingdom. A Table is given 
showing the principal American daily papers, their 
London correspondents, and their place of issue. 
Another Table which should prove useful is one of sur- 
names, of which the pronunciation is peculiar. This 
has been compiled with the assistance of the Earl of 
Southesk and Sir Arthur Vicars. It contains about 
1000 entries. 





Calvert’s Mechanics’ Almanack. By William Calvert, 
M.E. London: John Heywood. [Price 4d.]—The 
present is the twenty-sixth issue of this well-known 
publication, the pages of which, in addition to the 
usual numerical Tables and workshop receipts, are this 
year enlivened by short essays on the ‘‘ Dignity of 

bour,” ‘‘Success in Life,” ‘* The Philosophy of 
Study,” and the like. A Wages Table arranged for 
the 53-hour week will doubtless prove useful to many 
a mechanic. The purely technical matter is of an 
elementary character, being intended, it is stated, 
mainly for such workmen as are unable to comprehend 
the more advanced treatises and pocket-books now so 
numerous, 

The Post - Ofice London Directory for 1899. 
London: Kelly’s Directories, wimited. [Price, 32s.] 
—The present is the one-hundredth issue of this 
exceedingiy valuable publication, and the proprietors 
have signalised the event by extending the area 
covered. As usual, the letterpress has been brought 
thoroughly up to date, the appointment of Earl 
Hopetown as Lord Chamberlain, which was only 
announced on the 7th inst., being included in the 
proper place. The most striking feature of this 
year’s directory is, however, a copy of the original 
map which appeared in the first issue. A comparison 
of this with the modern map, also included in the 
volume, shows effectively the growth of London 





during the present century. A note affixed to the 
directory proper gives an interesting comparison of 
London at the two dates. 


The Railway Diary and Officials’ Directory for 1899, 
London : McCorquodale and Co., Limited. [Price 1s. ] 
—This directory contains a large amount of informa- 
tion likely to be useful to all having mtich to do with 
railways. Amongst the tabular matter we note Tables 
of the decimal equivalents of 1/. ; interest and eee | 
Tables; a Table showing the«half-yearly dividends 
owe by the principal lines for the past 10 years. 

he directory of. officials: contains over 100 names. 
The diary portion of the volume is arranged to show 
the engagements and work for each week on a single 


page. 


Fowler’s ‘* Mechanical Engineer”, Pocket-Book for 
1899. Manchester: The Scientific Publishing Com- 
any. [Price ls. 6d. net.J]—Fowler’s ‘‘ Mechanical 

ngineer ” pocket-book is a new publication which 
promises to take a leading position amongst works of 
this nature. Excellently printed in large type and 
strongly bound, the volume contains well-written 
articles on steam boilers and the steam engine, 
electricity and metallurgy, as well as the usual 
Tables. In respect to these latter, we think 
that it would have been an improvement had the 
logarithms been given to only four places of 
decimals in place of five, using the space thus 
saved to give a complete Table of proportional 
. Four-figure logarithms are amply accurate 
or all the work of a mechanical engineer, and it 
would be well to add at the same time a Table of 
antilogarithms. Some of the Tables, such as those 
relating to copper pipes, wire ropes, and the like have 
been contributed by makers of these articles, a plan 
which has the advantage that the articles listed are 
market sizes, and, therefore, readily obtainable. For 
the section on steam boilers the editor is responsible. 
Professor Pullen has compiled that on the steam 
engine. In this section is included an exceptionally 
elaborate Table of the properties of saturated steam, 
and a supplemental temperature and entropy Table. 
With respect to the tabulated results of engine trials, 
we would remark that the figures given for the steam 
consumption of locomotive engines per indicated horse- 
power are to be received with the utmost reserve, as it 
is exceedingly doubtful, to say the least, that a simple 
non-condensing locomotive engine tested under proper 
conditions has ever shown so low a consumption 
as 20 lb. of steam per indicated horse-power hour. 
In the Table referred to, two different locomo- 
tives are quoted as reaching this remarkable figure, 
which probably is quite 30 per cent. too low. In the 
nature of things a locomotive is necessarily compara- 
tively uneconomical, as its cylinders have large clear- 
ances. Another excellent contribution is that on 
gas and oil engines, by Mr. F. Grover. Included in 
this article are the results of some experiments made 
by the author with acetylene as the working agent. 
Considerable space is devoted to electricity, the 
writer, in this instance, being Mr. H. Clark, 
Wh. Sc., who covers the ground very completely. The 
section on metallurgy has been written by Professor 
Humbolt Sexton, of the Glasgow and West of Scot- 
land Technical College. Taking the publication as a 
whole it has been compiled with great judgment and 
thoroughly deserves to succeed. 








The *‘ Practical Engineer” Pocket-Book and Diary 
Jor 1899. Manchester: The Technical Publishing 
pe eo Limited.—This, in many respects, reall 
excellent little compilation now enters on its tenth 
— of publication. But little new matter appears to 

ave been added, and we notice that nothing has been 
done to correct the errors to which we drew attention 
last year. The same absolutely unreliable method of 
testing the dryness of steam is recommended, and in 
the same words as in the last edition, whilst the 
absurdities on inertia and momentum then criticised 
are again repeated. Similarly, V-grooves are still 
recommended for use in ball bearings, though, as we 
then pointed out, both practical experience and labo- 
ratory gore show this arrangement to be totally 
wrong. e now call attention to a further error, this 
time ina Table. Thus, at the bottom of page 33, 29.9 
is printed for 20.9. We do not know whether the 
editor will trouble to correct this misprint, or whether 
he will ignore it in common with the other mistakes 
to which we drew attention last year. It may be 
added that the plan of annual publication loses much 
of its advantages, unless the opportunity thus afforded 
to correct errors is seized. 


Hazell’s Annual for 1899. 
handy reference book now contains nearly 700 
of matter, the additions including maps of 
showing the positions seized by Germany, Great 
Britain, and Russia, and also the routes to be followed 
by the new railway lines for which concessions have 
been granted by the Chinese Government. Other 





[Price 3s: 6d.]—This 








maps are given illustrating the Nile campaign, and 


Rages | Foe as 








the Niger question. The letterpress comprises ‘a: re- 
view of foreign affairs for the. year, special attention 
being given to our disputes with France, and ‘to; the 
Spanish-American war. The minor matters dealt, 
with, undér this heading are thé ‘racial disputes in 
Austria, the Czar’s ‘res¢ript, and the Dreyfus affair. 
The volume further contains a special article on-the 
Workmen’s Compensation Act. A’ useful summary is 
also given of the principal scientific discoveries made 
during the year, and of the principal engineering 
feats. a. 








BOOKS RECEIVED. Souk 

The Goldfields of Australasia.” By Kart ScHMEIsseEr, 

_ assisted: by Dr. Kari Vocrersana. Translated ‘by 

_ Henry Louis, M.A., A.R.S.M. London: Macmillan- 
and Co., Limited ; New York: The Macmillan Com- 
pany. [Price 30s. net.] 

The Behaviour of Railway Vehicles in Passing Curves. 
By Franz Horrmann. Translated by A. BEWLEY. 

ras: The Lawrence Asylum Press. 

County Borough of Salford. Report of the Deputation of 
the Tramways Sub-Committee on their Visit to Hamburg. 
Salford: W. F. Jackson and Sons. 

The Centrifugal. Pump, Turbines, and Water Motors. 
By Cuartes H. Inngs, M.A. Second Edition. Man- 
chester: The Technical Publishing Company, Limited. 
[Price 3s. 6d. net. ] ; 

Small Accumulators, how made and used. Edited by 
PrercivAL MArRsHALL, A.I. Mech. E. London: Daw- 
barn and Ward, Limited. [Price 6d.] 

Das Kleine Buch von der Marine. Von Grora Nkv- 
DECK und Dr. Heinr. Scuréper. Kiel und Leipzig: 
Lipsius und Tischer. [Price 2s.] 

Bulletin of the United States Geological Survey, No. 88. 
The Cretaceous Foraminifera of New Jersey. By Rurvus 
MarTuHER Bace, Jun, Washington: Government Print- 
ing Office. 

Bulletin of the United States Geological Survey, No. 89. 
Some Lava Flows of the Western Slope of the Sierra 
Nevada, California. By F. Lest Ransome. Wash- 
ington: Government Printing Office. 

Bulletin of the United States Geological Survey, No. 149. 
Bibliography and Index of North American Geology, 
Paleontology, Petrology, and Mineralogy for 1896, By 
Frep, Boucuton WEEKS. Washington: Government 
Printing Office. 

United States Geological Survey. Fossil Meduse. By 
Cuar.es DoouitrLeE Watcorr. Washington: Govern- 
ment Printing Office. 


The Purification of Sewage. By Stoney Barwisz, M.D. 


(Lond.). mdon: Crosby Lockwood and Son. 
[Price 5s.] 
Hilkulos sobre las Kaiiertas de Agua. Por A. EH. 


SALazar, Santiago de Chile: Hume I. K.* , Aumada, 


7. 
The Incorporated Gas Institute. Transactions, 1898. 
Edited by Wattrer T. Dunn, Secretary. London: 
Offices of the Institute, 13, Victoria-street, S.W. 
[Price 10s. 6d.] 





BRAZILIAN Furt.—Experiments have been made with 
turfa found near Uberaba, in the Brazilian province of 
Minas-Gerals. The results obtained were not satis- 
factory. The fuel was tried upon a locomotive upon the 
Mogyana Railway, but burnt too slowly. When tried 
in connection with a pumping engine, the fuel yielded 
somewhat better results. 





THE Wortp’s Propuction or Pig IRON AND STEEL.— 
The following Table shows the world’s production of pig 
iron and steel in 1897, as given in a United States official 
report, which states that the steel production in nine 
years has increased more than seven-fold : 























| Pig Iron. | Steel. 

Countries. | l pase l <a 

| Produc- | Percent-| Produc- | Percent- 

| tion. | age. | tion, | age. 

: | _ tons | tons 3 
United States ..| 9,652,630 | 29.30 | 7,156,957 34,58 
Great Britain ..|/ 8,789,455 | 26.69 | 4,585,961 | 22.16 
Germanyé Luxem- 6,879,541 20.89 | 4,796,226 23.17 

urg | | | 

France ..| 2,472,143 7.51 | 1,312,000 | 6.34 
Belgium |. |_| 1,084,732 314 | 616,604 | 2.98 
Austria and Hun-) | 8 
gary | 1,217,782 | 3.70 | 880,696 4.25 
Russia ..| 1,868,671 5.67 | 879,075 | 4.25 
Sweden ..  ../ 533,107 1.63 | 275,128 | 1.33 
Spain 1» wel “OREO 0.90 | 101,800 | 0.49 
Italy 8,393 0.03 63,940 | 0.81 
Canada... 53,796 0.16 | 18,400 | 0.09 
Other countries .. 125,000 0.38 | 10,000 | 0.05 
Total ..| 32,937,490 100.0 _| 20,696,787 | 100.00 


The Table shows that in 1897 the United States pro- 
duced 29.30 per cent. of the world’s production of pig iron 
and 34.58 per cent. of its production of steel, while Grreat 
Britain’s share of the total production of pig iron was 
26.69 per cent., and its share of the total production of 
steel “was 22.16 per cent.—the United States having 
since 1878 to the front-as a producer of both pig 
iron and steel, Great Britain taking second place in the 
production of pig iron and third place in the prodoction 
of steel, Germany and Luxembourg being second in stee 
production. In 1878 Great Britain made 44.74 per en 
of thé world’s pig iron and 31.14 per cent. of the worl ty 
steel, the United States proportions being 16.13 per cen 

and 24.88 per cent. respectively. 
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OCEAN RECORDS IN 1898. 


Tne honours of the past year for fast steaming across 
the Atlantic again go to the North German Lloyd 
steamer Kaiser Wilhelm der Grosse, which has improved 
upon her record of November, 1897, and on the Southamp- 
‘ton-New York route is unapproached. She has also con- 
trived to beat the Lucania’s best for a day’s run, and may, 
therefore, be regarded as the fastest merchant vessel afloat, 
It can, of course, be no particular gratification to us, says 
a correspondent in the Zimes, to contemplate this situa- 
tion and to be compelled to admit that a vessel of exclu- 
sively German construction has beaten the vest that we 
have hitherto produced. There is consolation, however, 
‘in the prospect that the Kaiser Wilhelm der Grosse will 
not retain the honour long. The new Oceanic of the 
White Star Line is to be launched on January 14 at 
Belfast. “Her length is 704 ft. over all, or 13 ft. longer 
than was the Great Eastern, and her gross tonnage is over 
17,000. In some respects she-marks a great departure in 
steamships, and though her owners afrong! deprecate all 
ambition to produce a vessel which shall remarkable 
first and last for steaming power, if is well recognised 
that this point has been kept well to the front, and all 
‘we have been told of her fully justifies the expectation 
that she will prove to be the newest sovereign of the seas. 
Meanwhile, we may return to the Kaiser Wilhelm der 
Grosse, whose Ss during the current year are 
shown in the following Tables, compiled’ from abstracts 
of the ship’s logs: _ . 





Westward. . 
Date. \ Passage. Distance. | tem i 
: a: BS me. knots knots 
March 5 23 987 -| 8100 | 21.59 
March 30 5 20 0 | 312) | 22.29 
April 27 6 Soa | 5 -ieS 21.06 
May 25 56 21 48 «| 8130 - | 22.07 
June 24 : 6 3 1 .-} 3123 21.36 
August 3 -.. 6 2 10 3050 20.87 
September 28 6 2 38 8052 20.81 
November 2 .. 6 5 2 3050 20.41 
Eastward. - 

March 16 5 19. 30 8027 21.7 

April 12 6 23 2 8035 21.22 
May 10 5 16 48 38035 22.19 
June 7 6 19 20 3190 19.53 
July 5.. 5 19 45 3146 22 51 
August 16 5 23 30 8075 | 21.48 
October 11 .. 6 6 27 880 20.47 
November 15 5 20 20 3077 21.92 





It may be remembered that the best of the three out- 
ward runs of the Kaiser Wilhelm in 1897 was the first, 
when she steamed to New York in 5 days 22 hours 30 min., 
giving an average speed of 21.39 knots. The best of 
the three eastbound runs, os the first, which 
was to Plymouth instead of to Southampton, was the 
5 days 17 hours8 min. of November, an average of 22.35 
knots. A glance at the Table will show that during the 
present year both these times have been reduced. The 
record day’s run outwards of the Lucania is 562 knots 
and homewards 526 knots; while the Campania’s best 
stands at 553 knots outwards and 528 knots homewards. 
These achievements have not been surpassed during 1898 
by either of the Cunard vessels. Appended are details 














of the best passages of the leading vessels of the two 
lines : 
Cunard Line. 
| Average | Average 
— | Out. Speed. Home. | Speed. 

| d.h. m. knots d. h.m.| knots 
Lucania.. te --| 510 37 21.30 5 11 54 21.99 
Campania 61118 | 21.21 | 51346 | 20.96 
Etruria .. 5 20 55 19.74 6 2 37 19.13 
Umbria .. 6 332; 1888 | 6 646! 1859 

White Star Line. 
Majestic 6 0 5| 19.65 ; 6 2 57 {| 19.37 
Teutonic 5 23 42 19.90 | 5 28 44 19.60 
Germanic 8 6 23 14 16.77 


38 | 1661 | 





Apart from the bringing of Egypt to within four days 
of London, the Peninsular and Oriental Company has to 
report no special this past year. The two ex- 
press steamers Isis and Osiris, each of 1728 tons gross re- 
gister and of 6500 horse-power, are now at work in the 
mail service between Brindisi and Port Said. They per- 
form the voyage in about 48 to 50 hours, and enable those 
passengers who leave London at 9 p.m. on Fridays by 
the ‘‘P. and O. Brindisi express” to reach Port Said on 
the following Tuesday night. The fastest trip yet made 
was by the Osiris in 47 hours, which represents an aver- 
age speed of 20 knots—probably the greatest speed ever 
maintained for so long a period by any merchant vessel 
of corresponding size. These express boats transfer the 
mails at Port Said to the large mger steamers, which 
now make Marseilles their regular port of call instead of 
Brindisi. The old P. and O. records have to be again 
carried forward, as it were, for the current year, and it 
may be of interest if they are repeated here: Mails to 
Bombay in 12 days 10? hours by the Caledonia ;. from 
Bombay in 12 days 2 hours by the same vessel ; to Hong 
Kong in 24 days by the Australia and the Oriental; to 
Western Australia in 23 days 114 hours by the Himalaya; 
and to Melbourne in 34 days 20 hours by the Victoria. 

On the es Town route good, s' y work has been 
accomplished by the steamers of the two leading lines. 


between Southampton and Cape Town, and vice versd, 
are shown in the following Table : 
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| 
Outward | Homeward 
Steamer. Voyage. | Voyage. 
d. h. d. h. 
Briton 16 0 15 6 
Mexican 17 0 16 19 
Moor... 712 020 | (6 9 
Norman... - es és 16 5 | 15 9 
Scot .. a ie ee a 16 4 | 15 8 
The Castle line ‘records are as follows : 
3. aM. ve: i See Nae ae ei 
| Outward Homeward 
Steamer. Voyage. Voyage. 
| dahm d. h. m. 
Dunottar Castle .. de 15 17 50 15 430 
Dunve; Castle .. 16 0 6 15 9 30 
Tantallon Castle .. 16 5 54 15 14 49 
Carisbrook Castle 1611 0 61 





It will-be seen that the Dunottar Castle is the best 
steamer of the year on the outward and the Carisbrook 
Castle on the homeward run. 





LAUNCHES AND TRIAL TRIPS. 

Tue s.s. Svend Haug proceeded down the Clyde for 
her machinery trials on ot the 16th inst. She is 
a screw steamer; of the rai quarterdeck type, built 
for cargo-carrying purposes by Messrs. S. M‘Knight 
and Co., Limitéd, Ayr, for Norwegian owners. The 
dimensions of the vessel are 180 ft. by 29 ft. by 13 ft., 
and she is capable of carrying close’ upon 800 tons dead- 
weight on a very small register tonnage, while at the same 
time she has a large cubic capacity. The Svend Haug has 
been constructed to the highest class of Norwegian 
Veritas, under special survey, and is a specially strong 
construction for loading aground and for sailing among 
ice. On the measured mile at Skelmorlie six runs were 
taken, and a mean speed of 10.2 knots was attained, the 
vessel being fully loaded. The machinery has been sup- 
plied by Messrs. M‘Kie and Baxter, Govan. It consists 
of a set of triple-expansion engines with cylinders 15 in., 
25 in., and 40 in. in diameter by 27 in. stroke, supplied 
with steam from an extra large horizontal return-tube 
marine-type boiler, the working pressure being 175 lb. 








Messrs. R. Craggs and Sons, Middlesbrough, on the 
16th inst., launched a steel screw steamer, built to the 
order of Sir Christopher Furness for Messrs. Constantine, 
Pickering, and Co., of Middlesbrough. Her dimensions 
are 300 ft. between perpendiculars, 43 ft. extreme breadth, 
and 23 ft. moulded depth, and will be fitted with triple- 
expansion engines by Messrs. Sir C. Furness, Westgarth, 
and Co., Limited, of Middlesbrough, having cylinders 
224 in., 364in., and 61 in. in diameter by 42 in. stroke, 
steam being supplied by two extra large single-ended 
boilers working at a pressure of 160 lb. per square inch, 
The vessel was named Brookwood. 


A preliminary trial of the Albatross, a new type of 
to! o-boat destroyer, was made at the mouth of the 
Thames on December 16. The vessel has been built by 
Messrs. J. I. Thornycroft and Co., of Chiswick, to the 
order ofthe Admiralty. She is larger than any destroyer 
yet built for the British Navy, except the Express, which 
was constructed at Birkenhead, and is now in course of 
completion. The Albatross is 227 ft. long by 21 ft. 3 in. 
beam, and 14 ft. deep. The armament consists of 
one 12- pounder b ag ee gun, mounted on the 
conning-tower, and five 6-pounder guns. There are 
two torpedo tubes on deck for 18-in. torpedoes. The 
machinery consists of two sets of four-crank triple-com- 
pound engines, supplied with steam by four Thornycroft 


water-tube boilers; and her horse-power with fo 
draught is 7500.. On Friday’s trial, made in ayeeny 
weather, the mean speed of runs on the measured Maplin 


mile was 31.259 knots. The steam pressure was 240 lb. 
to the square inch, the vacuum 25 in., and the revolu- 
tions averaged 388 per minute. The guaranteed speed is 
32 knots with 40 tons deadweight on board. These trials, 
which were made with a view to gaining information, 
and were not at full steam pressure, were satisfactory. 


Messrs. William Gray and Co., Limited, West Hartle- 
—_ sent to sea on Tuesday afternoon, the 20th inat., for 

er trial trip, the screw steamer Mountby, built for 
Messrs. R. pner and Co., West Hartlepool. The 
Mountby is 336 ft. in length, 47 ft. in breadth, and 24 ft. 
10 in. indepth. The — have been = by the 
Central Marine Engine Works of Messrs. William Gray 
and Co., the cylinders being 24 in., 38 in., and 64 in. in 
diameter, with a piston stroke of 42 in. Two large steel 
boilers have been supplied, which work at a pressure of 
160 lb. per square inch. The Mountby made a very satis- 
factory run round to the Tyne. 


The s.s. Miles Coverdale had her trial trip in Hartle- 
ew Bay on December 20. The vessel has been built by 

essrs, William Gray and Co., Limited, to the order of 
Messrs. John Coverdale and Son, of West Hartlepool. 
She is of the following dimensions : pee over all, 
312 ft. ; breadth, 43 ft. ; and depth, 22 ft. 3}in. Triple- 
expansion engines, having cylinders 22 in., 35 in., and 
59 in. in diameter, with 39 in. piston stroke, have been 
supplied by the Central Marine Engine Works of William 
Gray and Co. Two large steel boilers, working at a pres- 
sure of 150 lb. per square inch. supply the steam re- 











The fastest passages of the Union Company’s vessels 


quired. The trial run was satisfactory. 


The steamer Haiching, which has been built by Messrs 
David J. Dunlop and Co., engineers and shipbuilders, Inch 


Works, Port G , to the order of the Douglas Steam- 
ship Company, Limited, of Hong Kong, ran her official 
trials “on ber 21; she is of the following dimen- 


sions: Length on load-water line, 280 ft. 4 in.; breadth 
moulded, 38 ft:; depth moulded to spar deck, 25 ft. ; 
deadweight cargo on ‘trial, 2200 tons ; "sesso yqernee speed 
loaded with this deadweight on a four hours’ continuous 
run, 11 knots. The Haiching is intended for trading on the 
China coast, and has been fitted out and completed in the 
style usual for,this service. The propelling machinery 
consists of one set of triple-expansion engines; having cy- 
linders 22 in., 35 in., and 57 in. in diameter by 39 in. 
length of stroke, supplied with steam by two large 
single-ended boilers and an auxiliary boiler, Taking 
the mean of two runs on the measured mile at Skelmorlie, 
the steamer attained the speed of 11.86 knots, being 
about { knot over the guarantee. 


On‘ December 22 the s.s. Osborne, built by Messrs. 
C. S.‘Swan and Hunter, Limited, to the order of Messrs. 
Raeburn and Verel, of Glasgow, was successfully tried off 
the Tyne, when a mean speed of 11 knots was obtained. 
This vessel has been built under the rules and supervision 
of the British Corporation, and is of the following dimen- 
sions: Length over all, 387 ft. 6 in. ; breadth, extreme, 
48 ft:; depth moulded, 29 ft. The engines have béen 
built by the Wallsend Slipway and Engineering Com- 
pany, Limited, the diameter of cylinders being 26 in., 
42 in’, and 69 in., with a stroke of 48 in., steam being 
— by two boilers, working under a pressure of 
160 lb. per square inch, and fitted with Howden’s system 
of forced draught. 
perfect smoothness. 





On the trial the engines worked with 


The trial trip of s.s, Arno, built by the Elsinore Iron 
Ship Building. and Eeenoeing mpany, Elsinore, 
Denmark, to the order of the. United Steamship Com- 
pany, of Copenhagen, took place on December 22 in the 

ound, and was considered very satisfactory. The vessel 
is built of steel to the highest class of Bureau Veritas 
special survey, and her dimensions are 228 ft. 6in. by 
33 ft. 9in. by 15 ft.:1lin. depth of hold. The engines 
are of the triple-expansion type with surface condenser. 
On the trial trip the engines indicated normally 840 
horse-power, and were fo up to 1250 horse-power ; 
the speed was 11 knots. 





The s.s. Tiber, a sister ship of the above-mentioned 
Arno, and likewise built for the United Steamship Com- 
pany, was successfully launched on the 23rd inst. 


On the 26th inst. Messrs. Ropner and Son, Stockton- 
on-Tees, launched a steel screw steamer of the follow- 
ing dimensions, viz.: Length between mdiculars, 
315 ft.; breadth extreme, 46 ft. 6 in. ; depth moulded, 
22 ft,2in. The steamer has been built to the order of 
the Britain Steamship Company, London, of which 
Messrs. Watts, Watts, and Co. are the managers, and is 
of the three-decked rule, with one deck iid, baving the 
builders’ patent trunk. She has a double bottom on the 
cellular principle for water ballast, and will carry about 
4500 tons deadweight on Lloyd’s freeboard, on a light 
draught of water. She will be fitted with a set of triple- 
expansion engines by Messrs. Blair and Co., Limited, 
having cylinders 23 in., 38 in., and 624 in. in diameter, 
by 42 in. stroke, with two steel boilers 15 ft. by 10 ft., 
working at 160 lb. a This is the ninth 
steamer built by Messrs. Ropner and Son for the same 
owners. The steamer was named Greenwich. 








Messrs. Short Brothers, Sunderland, launched on 
Wednesday last, the 28th inst., a vessel for the Hin- 
dustan Steam Shipping Company, Limited, of Sun- 
derland. The vessel has been built of steel, and is of 
the following dimensions: Length, 352 ft.; breadth, 
45 ft.; depth moulded, 27 ft. 9 in.; the carrying capacity 
being 5800 tons deadweight. Special attention has been 
given to the arrangement of the upper and main decks, so 
as to enable a large number of cattle to be carried, suit- 
able ventilation, &c., being fitted. The vessel will be 
= with triple-expansion engines by Messrs. John 
Dickinson and Sons, Limited, of Sunderland, having cy- 
linders 244 in., 40 in., and 66 in. in diameter with a stroke 
of 45in., steam being supplied by two large steel boilers 
working at 160 Ib. pressure, fitted with Howden’s system 
of forced draught. The vessel was named Afghanistan 


Messrs. C. S. Swan and Hunter, Limited, Wallsend, 
launched, on the 28th inst., a steel screw steamer built to 
the order of Messrs. J. J. and C. M. Forster, of New- 
castle. The principal dimensions are: Length over 
ali, 341 ft.; breadth extreme, 48ft.; depth moulded, 
26 ft. 6 in. ; the deadweight ing capacity being 5500 
tons on a moderate draught. The engines have been 
built by the North-Eastern Marine Engineering Com- 
pany, Limited, the cylinders being 24 in., 40 in., and 64 in. 
in diameter with a stroke of 42in. The boilers are 
15 ft. 3 in, in diameter and 10 ft. 6 in. long, and the work- 
ing pressure is 170 lb. On leaving the ways the vessel 
was named the Newcastle. 








Messrs. D, and W. Henderson and Co., Partick, 
launched on December 28 a large steel screw cargo 
steamer named the Almora, which t 4 have constructed 
to the order of Messrs. M‘Lay and M‘Intyre, Glasgow. 
This latest addition to the large fleet of vessels already 
owned by this firm is in length 375 ft., breadth 50 ft., 
with a depth of 28 ft. 8 in., having a gross tonnage of 
about 4400 tons. A set of triple-expansion engines will 
be supplied and fitted by the builders, having cylinders 








25 in., 41 in., and 67 in. in diameter by 4 ft. stroke. 
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GRAPHICAL SOLUTION OF n EQUATIONS 
OF THE FIRST DEGREE WITH vn VARI- 
ABLES. 

To THE EDITOR OF ENGINEERING. 

Srr,—The following graphical solution is very simple 
and holds good for all values of n. Being asked the 
solution of the system : 

ax¢x—byt+aqz=d, 
a, % + boy + C22 = da, 
a3 2+ bg y — ¢3z = —ds, 

we make (Fig. 1) A B = a,, BE = 1, erect in E and A 

perpendiculars on A B, take on the line passing by A 

lengths = by, ¢, dy (beginning at A, and with regard to 

their signs), and join the end points with B. _— we get 


on the line, passing by E, lengths = by : Cy a, 


, ay a ay 
Doing the same for a2 and a3 in the manner indicated 
in Fig. 1, we also get lengths = bs &e., bs &e. The three 
(lg 


2 
3 


equations may be written : 


a z, &e. 
a, ay ay 
which may be reduced to the following two: 
dy on d, =( bz - 1 \y +( Cg _ ey )s 
a2 ay ag ay a2 ay 
and 
43 _ he ( bs 4 bi )y -(2 +2). 
a a a a3 


out of which x has disappeared. 





lengths = y x by and z x °, so that we may easily con- 
a nH 
struct : 
eaNpy x brig % 
ay a 
Ps control « may also be found in the two other parts 
of Fig. 1. 

In the foregoing construction we evidently follow the 
algebraical method of elimination by addition and sub- 
traction. ‘Che figures and the parts of them have been 
placed one under the other, in the same way as usual in 
the algebraic solution. There is, however, no reason 
why we should not give another position to them; for 
example, to make the lines B A, CB, and DC coincide, 
a the clearness of the construction is not diminished by 
that. 


C) 
a 


In Fig. 1 the proportions bh -, &c., have been removed 
a 
to the same line for the sake of facilitating the measuring of 
the same, also the proportions 1, &e. 


By placing the line A’ C’ in the way indicated in the 
construction, the values of 7; and 7, may be directly trans- 
ported from Fig. 1 to Fig. 2. 

In the same way we may, by properly choosing the 


place of A” B” construct the value of "2. + 7! , 
P2 Pi 
A system of n equations requires n figures. Each of 
the variables will be constructed in the figure that has 
served to eliminate it. 
It is evident that we are not compelled to make B E = 





C H = 1, but that we may take any length 7 for those 












































b, A c ad, 
x 2 Fig 4. «-~--- =. 
‘ ; b é 
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re mn Pe 
‘| 9626 8) Pz \ Sia * @€n 
h 2x 
“—- 
lines. Only in the last figure (from which the first 








For the sake of simplicity we write: 
N=PY +N ®% — C2 = Prey — Wr 
The values of r,, »;, &c., are directly to be found in 


Fig. 1. If we make (Fig. 2) A’ B’ = p,, A’ q, (1. A’ B’) 
=, A’ r, = 7, B’ D’=1, then we may cut off on the 
perpendicular in D’ on B’ D’ lengths = “and %, 

Pl Pi 


Taking B’ C’ = yp, C’ FE’ = 1, we obtain lengths = ue: 


and 2, The two last-mentioned equations may be 
a 
written : 
Tl=y4UM7, - Ray; 
Pr Pi Pe Po 
and then be reduced to the single equation : 
£3 4 A = (2 oh 11) s, 
P2 Pi P2 Pi 


out of which y has disappeared, and z may be solved in 
the way indicated by Fig. 3, where 


A’ B’ = q2 Ee Nn B’ OC’ = t 
P2 Pi 


2 being found, we can measure that length in Fig. 2, on 
the line B’ A’, and by the end point erect a perpen- 
dicular on B’ A’. 


To the right of B’ A’ we then find a length z x 1, 
Pi 
which subtracted from 7! gives the value of y. 
1 
For control y may also be found in the lower part of 
Fig. 2, where y = — 72 + %z, 


- Po 
_ Now we may find x by measuring y and z in Fig. 1on the 
line ~ A, and erecting perpendiculars on B A by the end 
points, 


In these perpendiculars we find respectively 








to use unity. 


variable is to be found), we are obli 
useful in some tech- 


The above method may be foun 
nical problems, such as: : 

The determination of the currents in the different parts 
of an electrical distribution ; 

The determination of the steam pressure in the receiver 
of a compound machine ; 

The determination of the strains in the different parts 
of a structure ; 

And others that lead to linear equations. 

It may occur that some of the equations are not very fit 
for construction, for example, when d), do, ds, &c., are 
very largein comparison with a, &c., b,, &c., ¢, &e. 

In such a case the equations must be altered in some 
way by putting c= mxaly=mxy',z=mxz', &e. 
where m is a constant, or in any other manner, for which 
no general rules can be given. 

In practice the solution may be shortened by the use of 


the slide-rule. If we take on this the value a, Wecan find 
1 


d, 


¢ ; 
1 a and in the same way 
‘te 


immediately the values ’ ee 
1 


a 
oe, &e., bs &c., may be found. With the compasses we 


a 
may measure these values on parallel lines (Fig. 4) ana- 
logous to that which have been used in Fig. 1. 
If we take then, on the slide-rule, the value ; 
1 
"2 which 


ny P P: P2 Po 
values also may be brought on parallel lines by aid of the 
compasses. é ; 
The value of z may then be found with the slide-rule 
out of ; 


, we 


vr) 


can find 2, 7, and by taking 1 also find %, 


Yr ry 
Po ff 
Gy W 
Pp 


after which we can determine z x : 1 jn order to find y, 
1 


andz x © and y x by in order to find a. 
a 


aH , 
In this case the solution differs from the algebraical 
one only by the fact that we are not obliged to write 
down any number, or to make additions and subtrac- 
tions with numbers, but that the slide-rule and the com- 
passes are exclusively used, which causes the computa- 
tion to be made in a short time and in a little space. 


THE AMALGAMATED SOCIETY OF 
ENGINEERS. 
To THE Eprror or ENGINEERING. 

Srr,—The latest manifesto of the Amalgamated Society 
of Engineers, to which you recently referred in your 
columns, shows that they are still trying to increase 
their membership, but they have now adopted a different 
eng and so I think a few words to those who may have 
eft the society or who may have had the good fortune 
never to belong to it, especially of late years, may not be 
out of place. Mr. Barnes has estimated that the loss to 
the society, through the late foolish and uncalculated 
strike, is 8000 members; but there are some who 
estimate it at double these figures, and they are as 
likely to be as near the truth as Mr. Barnes is. It is 
policy on his part to make the defeat as small as pos- 
sible, whether it be in the light of membership or in 
statements as to the present financial position of the 
society. It is reasonable for those who -have watched the 
progress of this society, more especially since the time 
when its present leaders evicted Mr. Anderson, to doubt 
many things—the mis-statements which were made by 
wirepullers during the late strike; statements whic 
were known by those in a position to know, and which the 
leaders must have known at the time they were uttered, 
to be quite untrue, are not likely to inspire confidence 
now, with those who like to prove all things before com- 
mitting themselvesin any way. As regards the 200,000/. 
which the society at present boast of, what proof will 
they give that they have that money ? If they wish togain 
members in a thorough business way, which is but honour- 
able, then let them submit their books to be examined by 
a Government or independent auditor, and so show. to the 
non-unionists that they can prove what they said in that 
manifesto ; until they do that they cannot expect that ~~ 
sensible man (especially after what has lately), will 

influenced in that way. Not long ago one of the mem- 
bers stated, while speaking of the sums that came from 
abroad and elsewhere during the late strike, that they did 
not get all the money that they were supposed to get, and 
which was put into the newspapers, for that a lot of it 
was ‘‘simply bluff.” It is quite possible the speaker knew 
nothing about the matter, but his words have raised an un- 
easy feeling. There is either. something wrong or there 
is not, but the proper way to settle any doubt is to have 
the books publicly examined, for no sensible non-unionist 
with the least grain of prudence in him, will ever accept 
such a a statement as that just issued. It will 
be noticed that their fishing hook has been newly baited ; 
for some years past the bait was tyranny, coercion, 
threats, insults, and every form of personal abuse, which 
seemed to be winked at by those who were responsible for 
the welfare and the liberty of the individual workman, 
and it became so common that it looked as if “‘legali 
Hooliganism” was the bait’s proper name; but now it is 
only policy on their part to change it, by appealing to 
the non-unionists to come over and help them in the 
difficulties which their own past misdeeds have landed 
them into. I would advise every non-unionist to be 
careful that, now that he is free, not again to sign away 
his liberty of freedom of thought and action, and not to 
forget that those wonderful unexplainable rules of the 
society are still in force—that ‘‘moral suasion” may 
mean either whining hypocrisy or a few broken ribs, 
according to the opportunity ; and, above all, not to for- 
get that there is more Socialism than ‘‘ engineering” 
within its charmed circle. f 

It has been said before that the society is not a trade 
society—that it is simply a Socialistic organisation mas- 
querading under the name of one, and got up for the 
benefit of the few, and for political purposes. And that 
is quite true, and the Socialists certainly deserve credit 
for the way they have ee the working man 
during the iast few years. With genuine trade societies 
the first questions asked of 9 ge for admission is 
to produce their apprenticeship indentures. If they 
cannot they are ineligible for admission. But with this 
society it is different. The first question generally asked 
is, ‘‘ Have you brought the money with you?” If all is 
well, then from that time and thenceforward you are an 
“engineer.” It matters little to the officials what you 
have been before that, provided the money is right. It 
is no secret that a large ——— of that 80,000 is 
composed of the failures of every trade, profession, and 
calling under the sun. Therein lies the Socialist strength 
—for Socialism is but the gospel of discontent and avarice 
—a strong gift of speech and a weak will for work. One 
can see that for himself any day if he but keep 
his eyes about him at a Socialist meeting. The man 
who can yell the loudest and claw the air, and the man 
who cries ‘* Hear, hear !” and loudly applauds every out- 
rageous and impracticable statement, are not the men 
that will ever make the rough places of the earth smooth, 
nor yet ee the public a practical illustration of the dig- 
nity of Jabour. There is no more humiliating spectacle 
for a trades union workman than to see a number of those 
“engineers” sitting in ae er over a tradesman who 
has borne the heat and burden of a long apprenticeship, 
and deciding whether he is to be allowed to work or 
forced to starve. Yet this is true, and the very fact of 
its being true explains why this society has, in the past, 
been so successful in adding to its numbers. It had no 
difficulty in getting members, because it was ready to 
accept, and to put in foremost positions, those who were 
cleverer at talking than at working. If all the windbags 
were eliminated the bares J would suffer a wonderful 
decrease, and be the better for it. E 
It is no disgrace to belong to a trade society, but the 
Amalgamated Society of Engineers is not a trade union. 
If it had been it would be in a different position to-day, 





F. J. VAEs. 
Rotterdam, Holland, August, 1898. 





for during the last strike it would have received the sup- 
port of those who would have been its best friends, not 








868 


ENGINEERING. 


[Dec. 30, 1898. 








only the financial but moral support also ; but because it 
tried to sail under false colours, the public would have 
none of it, and it went down, as it deserved to go down, 
even further than what most people dream or imagine. 
True, trade unionism is not built up on the foundations 
of self-seeking avarice ; nor yet on the silly, weak, childish 
(yet knowing) desire to keep one’s name before the public 
by cheap advertising and shady popularity—all in the name 
of ‘‘ Liberty ”—and in the supposed cause of the starving 
wives and children. It is little wonder, then, that when 
the late storm came, the foundations could not stand, 
for they had been built upon the shifting sands. 
So long as the present members of this society aliow the 
Socialists to build it up, the foundations will never be 
built upon a rock, for the very actions and words of these 
would-be builders show that they are not to be trusted. 
During the latestrike, when the winter was fast approach- 
ing, the starving wives and children of the strikers were 
left to shift for themselves on a paltry allowance, while 
it was proclaimed in the newspapers that the engineers 
were prepared to starve before they would give in. But 
the sleek, well-fed, well-dressed Socialist does not starve, 
and has no intention of starving, for ere it reaches the 
starving point with him, his ready tongue can remind 
his ignorant, or too often unthinking, followers ‘that 
Labour’s battle once begun, though often lost is ever 
won,” or something to that effect, and therefore they 
must make the best of it, and he then gaily talks about 
*‘concessions.” The eight hours’ storm lifted up the 
curtain a little and showed that it was an easier matter to 
earn money and make a good living by a recital of the 
fancied wrongs and woes of your fellow-men than by 
iooning your coat off and trying to earn it by the sweat 
of your brow. But is it as honourable ? 

Let anyone now recollect the speeches that were 
made. ‘The man who could foresee that this society 
was built upon the sand, and who had the courage to re- 
fuse to think as he was erdered, was ever reminded that 
he was a blackleg. But the real blackleg is the man who 
has not that charity that thinketh no evil towards his 
fellow-men, and who refuses to acknowledge and respect 
the rights and liberties of others. How often were the 
men told that London was practically won, and advised to 
go picketing, as the weather was good for it? During the 
27 weeks of the strike Mr. Barnes was supposed to have 
6l. per week and a free house in London. With 360,000/. 
at his command, he should not have donned the gar- 
ments of Faust, but he should have studied that beau- 
tiful Parable of the Talents; and had he done so, 
instead of calling to-day on the non-unionists to come 
over and help him, he might have ‘heard the East 
a-calling” on him to come over and help to make the 
rough places of the world smooth, and to replenish the 
earth and subdue it, say in China, for there his hun- 
dreds of thousands would have returned to him again 
in due time; that would have made old-age pensions 
to his followers for generations to come. And on him 
would have rested the glory, that he did what he could 
to bring the distant places of the earth together, to knit 
together in a nobler and manlier way than by “moral 
suasion” the universal brotherhood of man; he could 
have made emigration less of an exile, and for the toilin 
thousands at home kept their hands and heads busy, an 
so made want and misery in the future almost an impos- 
pibility. The voices of the toilers, which he was supposed 
to represent, then might have been heard amid + a of 
the capitalists—the far-seeing benefactors ef the world, 
who are to-day cheering the dawn that is breaking over 
the East, in that wonderful land. They are there ready 
with their brains and money, and they will have their 
reward in due time. Ina few short months other voices 
will be heard nearer home, in Africa. Why is it that the 
engineers’ society is not there with its brains and money, 
so that it may reap the glory ; simply because they have 
wasted their brains and wealth in “‘brilliant” per- 
orations in conferences, and drums, and banners, and 
demonstrations, and on themselves. There does not 
seem to have been a single business man amongst them. 
Socialism does not flourish where there is pure, honest, 
hard work to be done, where the gift of silence is more 
golden than the gift of speech, nor yet does it flourish 
amongst the better class of workmen who can read, and 
think, and work. But it flourishes most where dis- 
content, laziness, thriftlessness, and avarice is the ruling 
passion, and where the one is there you will find the 
other. Loud-mouthed Socialism never attempts to go 
beyond the beaten paths, it never opens up new ways or 
outlets for trade or commerce: but it is ever ready to 
prey upon those who have the courage to doso. It never 
tries to make the rough places of the earth smooth ; but if 
it can manage it, it is ever ready to make the smooth 
places rough by its gospel of discontent, and its wild 
appeals to the lower side of human nature. I leave it 
to any thinking working man, whether Capitalism or 
Socialism has benefited the world most. Socialism had 
its chance with its 360,000/., but it failed to take it, 
simply because its leaders had aeither the courage, fore- 
sight, or business instinct. 

It was Mr. Barnes’ policy to calculate the loss in money 
to the society at something like 140,000/., and also to 
calculate the employers’ at 25,000,000/, but he should have 
gone a little further and tried to calculate the loss to the 
country. Was he afraid to do so? It was a poor 
thing for any man to boast that he had been the 
means of losing 25,000,000/. in such a useless way. It 
may take years yet for the public to learn what the loss 
has been to the country, for the evil that men do lives 
after them. Already some will have cause to remember 
this, for, if report is true as regards the action of the 
Barrow Shipbuilding Company towards workmen who 
are in any way defective or over 50 years of age, it 


already almost exhausted funds. These are facts which 
non-unionists must bear in mind when they are asked 
to join this Amalgamated Society of Socialists. They 
must also remember that even if they do join and pay 
their contributions with the regularity of clockwork all 
through their lives, they cannot legally claim their 
pension, for according to cunningly devised “rules,” 
their pension is at the mercy of whomsoever may pull 
the wires. And it may be also that you sign away your 
political liberty and your private freedom. 

For those who have the courage to resist this appeal of 
the Socialists to come over at help them, if they but 
wait a little, there may yet be ways and means by which 
any working man, who means to do his share of work in 
the world, honestly and faithfully, will find a better in- 
vestment for his savings. And at the same time, he will 
be able to maintain his independence and his freedom to 
think and act for himself. There have been various 
schemes devised and considered, and who knows that 
up from the ashes of the cold tyranny of that society 
that is now appealing to you, there may arise better 
days, and every working man may come to know that 
he is not only a worker, but a capitalist also, if he so 
desires. 

Tam, &e. 


2 
A Workine MAN. 








AUTOMATIC GAS METERS AND COOKERS. 
To THE Eprtor or ENGINEERING. 

Sir,—As a side issue to the engineering world, the 
rapid development of the penny-in-the-slot system, which 
has astonished the millions, demands something more 
than a passing notice. Perhaps one of the most surpris- 
ing adaptations is that for gas distribution. The enor- 
mous success of this system is possibly due mainly to the 
reasonable desire of the public for knowing what they are 
buying; the cash payment; and also to the immense 
popularity of the pennyworth. 

To such a state of perfection have automatic gas 
meters been brought, it is impossible to foresee to what 
extent they will be ultimately extended. It is probable 
in the near future that different rooms, workshops, 
offices, &c., of the same institution will control the con- 
sumption of what is required for lighting and heating 
purposes by automatic interception meters, rather than 
allow an indefinite quantity of gas to be used without 
regard to cost, as in many cases existing at present. Such 
waste not only affects the cost of production of materials, 
but also the health of the workers, which is of the first 
importance. It may be found advantageous where rooms 
are let as apartments in houses or hotels to allow each 
tenant to be responsible for his own amount of gas, in 
preference to the unsatisfactory fixed charges so generally 
made. For internal arrangements in workshops slot 
meters might be employed, by a mutual arrangement 
with the head of the department, and the employés ; 
of course, in such a case the meter,would be the property 
of those directly concerned. The meters being fixed in 
a passage or landing, can easily be available for examina- 
tion and collection from time to time. In cases of illness 
the ready check afforded upon the consumption of a 
bedroom stove is a satisfactory element. Applications 
for automatic meters are sonumerous that few gas under- 
takings can afford to be independent of the assistance 
afforded by them. It is not so much the financial side of 
the matter, as revenue earners, that has to be considered 
as the popularising of gas in every home, office, or work- 
shop. It has ame Geen pointed out that for city and 
town offices a gas fire is, perhaps, as useful a system of 
heating as can well be used, no attention being required 
from the time the stove is lit in the morning to when it is 
turned off at night, thus saving not only time in this, 
but avoiding annoyance of too large or too small a fire 
and other attendant inconvenience. For bedrooms, gas 
fires are becoming increasingly popular. Where properly 
fixed and connected by a flue direct into the chimney, 
this method of heating is peculiarly suitable. The tem- 
perature of a room can be maintained most evenly night 
and day, which in severe cases of illness is of immense 
importance, while the necessity for making the fire u 
and thereby disturbing a patient, are dispensed with, 
There is, moreover, the additional important considera- 
tion that the fire is always available. To those affected 
with asthmatical, bronchial, or kindred complaints, this 
cannot afford to be disregarded, especially considering 
the liability of a sudden attack, which often occurs in 
the middle of the night, when some time must fre- 
quently necessarily elapse before a coal fire can be got 
ready. If this notice were from a medical point of view, 
instead of from an engineering one, much might be said 
upon this subject. The omission of reference to the con- 
venience obtainable in cases of illness would, however, 
render any notice of gas fires incomplete. 

Many gas undertakings are now recognising the im- 
portance of giving every facility for supplying gas fires, 
are fixing them free of cost, and only making a nominal 
annual charge for the stove. The undertaking of which 
I have the honour to be the engineer, is doing this with 
good results. In consequence of what has become to be 
known as the “fixed free stove business,” the numerous 
stove and meter makers have been inundated with orders, 
the delays occasioned in consequence being vexing alike 
to the consumer and the gas officials. The method of 
calculating the desirability of adopting this penny-in- 
the-slot system is most simple. My experience is that 


for an ordinary automatic meter for lighting purposes 
only, the annual gas consumption therefrom equals 
10,000 cubic feet, and where a small cooker is supplied, 
this consumption is doubled. This quantity of pas, at 
the profit on cost of manufacture per thousand, will 
furnish the income available as interest on the small 





will be seen that the upkeep of these men during the 
rest of their lives will be a severe drain on their 


original outlay, depreciation, and the extra cost of col- 


lection. From 20 to 35 cubic feet of gas for a penny is the 
general charge. An ordinary flat flame burner consum- 
ing 5 ft. per hour will thus last from four to seven hours, 
or where an incandescent burner is used, consuming from 
3 to 4 cubic feet per hour, the time the pennyworth will 
last is proportionately longer. Generally speaking, gas 
undertakings supply fittings, burners, meter, and stove 
free of cost, so thot the consumer’s maximum liability is 
only one penny. My experience is that the addition of 
a small cooking stove is as great a convenience compara- 
tively in small-class property as in large, where gas cook- 
ing stoves are considered well nigh indispensable. 

Such a development in one of the branches of the great 
engineering profession is truly astounding. 

Yours faithfully, 
Epwarp A. HARMAN. 
Corporation Gas Works, Huddersfield, Dec. 15, 1898, 








ECONOMY IN BRIDGE DESIGN. 
To THE EprtToR OF ENGINEERING. 

Sm,—On page 623 of your issue of November 11, 1898, 
you refer to a letter to Indian Engineering by Professor 
J. A. Waddell, of Kansas City, U.S.A., in which that 
gentleman sees fit, out of the fullness of his wisdom and 
experience, to criticise Indian bridge designs. Mr. Waddell 
was, perhaps, not cognisant of the influence of earthquake 
considerations on the design of the 80-ft. trestle viaducts 
of the Assam-Bengal Railway. Had he had the advan- 
tage of seeing a roll of photos of earthquake results on 
that same railway, that pos have before me, he might, 
perhaps, have been more moderate in his criticism. Again, 
at the head of the following page he writes about the 
piers of a proposed bridge on the Hughli opposing an 
obstruction of 10 per cent. What is the use of talking 
of ‘‘obstruction” when the material composing the bed 
of a river for many feet down is the veriest slurry? 

Erosion of a cross-sectional area equal to the ‘* obstruc- 
tion” proceeds simultaneously with, and neutralises, the 
expected afflux. When Indian bridge designers require 
the advice of a Kansas City professor they will doubtless 
ask him for it. Meanwhile I guess they pretty well know 
what they are about. 

Mem. Am. Soc. C.E , Mem. Inst. C.E. 





‘““GOLD MILLING IN COLORADO ;” 
ERR M. 
To THE EprToR OF ENGINEERING. 

Srr,—In the article on “Gold Milling” in ENGINEERING 
of date August 19, 1898, on page 223, a typographical 
error occurs. In the analysis given, viz., in Lots 1 and 2, 
the first item in each case should be written with the 


symbol Si O.. 
T am, very truly yours, 
Denver, December 7, 1898. JOHN Rocer. 





EXPRESS LOCOMOTIVES. 
To THE Eprtor OF ENGINEERING. : 

Srr,—I beg to correct an error which occurred in the 
letter named above in your issue of December 9. In the 
12th line the locomotive resistance should be ‘‘26.1” per 
cent. instead of ‘‘ 21.1” per cent. 

I remain, Sir, yours respectfully, 
J. WITTENBERG. 
Nagy-Kanizsa, December 17, 1898. 








THE CALCIUM CARBIDE INDUSTRY. 
To THE Eprror OF ENGINEERING. ; 

Srr,—May I point out a few omissions in the article on 
the calcium carbide industry which appeared in your issue 
of December 9. ae 

lt is stated that in Austria trials of acetylene illumina- 
tion have been made only in the Vienna Hofburg. Totis, 
or Tata, near Komorn, in Hungary, which forms a town- 
ship of about 12,000 inhabitants with the neighbouring 
hamlet of Tév4ras, was, if I am not mistaken, the first 
municipality which adopted the acetylene light. The in- 
stallation was laid down for the festivities and grand 
manceuvres which took place near Budapest in September, 
1897, and comprised originally four gas generators and 
two gasholders, with five miles of pipes. During the 
festivities the 400 lamps never gave any trouble. The 
plant was then enla In November the people were 
startled by three explosions on different days. No serious 
damage was done. But the explosions gave rise to an 
animated discussion, because Berdenich, the engineer of 
this and other installations, attributed one of the explo- 
sions to the striking back of an acetylene burner. He 
had ascertained that, contrary to instructions, the atten- 
dant had turned off the gas at the main and allowed the 
flames to die, and he found in several pipes, where no ex- 
plosions had been reported, condensations of sooty carbon 
which he explained by a striking back of the flame. Ber- 
denich showed his experiments at the Berlin Acetylene 
Conference, held in connection with the Exhibition. Ac- 
cording to Paul Wolff, no pny back is possible, as 
long as the aperture is not more than 0.5 millimetre in 
diameter ; Bray burners generally have a narrower slot. 

Under the heading of ‘‘ Properties and Tests,” no men- 
tion is made of the very important experiments on —<— ‘ 
lene, carried on at Pintsch’s gas works at Purstouws e. 
Accounts of these eminently practical investigations have 
been given by Gerdes in Glaser’s Annalen. 

Respectfully, 
H. Borns. 








FRANCE AND THE TRANSVAAL. — The Johannesburg 





Chamber of Mines is reg wom, Sed a great es of 
Transvaal products at the Paris Exhibition in 1900. 
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PHYSICAL AND ELECTRICAL PROPERTIES OF VARIOUS METALS AND ALLOYS. 
By H. F. Parsuatt, M. Inst. C.E., anp H. M. Hopakrt, S.B. 


THE following Table gives some physical and el 


No attempt has been made to reconcile dive 
that it presents in compact form recent information previously scattered through a large number of publicatio 


rgent measurements, it being left to the r 


























ectrical properties of various metals and alloys. 
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In nearly every case the name of the observer is stated. 


er guide he prefers. The merit of the Table is 
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Aluminium, 94 per cent. ; copper, 6 per iced Copper, 83.4 per cent.; Mn, 15.2 per cent. ; | | 

cent. (hard). Charpentier ..  ../ 333; 131) 90.9 2.95 |.107 Fe, 1.4 per cent. Tests by G. E. Co. ..! 50.0 |19.7 |300 | .0 wap eh ss ee eee 
Aluminium, 94 per cent. ; silver, 6 per| | | | | | Copper, 79.5 per cent.; Mn, 19.7 per| | 

cent. Dewarand Fleming... --| 4.64) 1.83) 97.8 | .288 | cent.; Fe, .8 percent. Tests by G. E.| } 
Aluminium Bronze, Cu (90 per cent) ; | fig at ee ae ee eS a aa ae 

Al (10 percent.). C.Limb .. --| 12.6 | 4.96) 75.5 | 105] .. | | 7.7 |.278 || Manganese steel (annealed), C, 1.298 ; Mn, | | 
Antimony (compressed). Matthiesen -| 35.2 | 13.9 jo17 +389 | 440! 049 6.7 |.242 8.74 ; S, .024; Sl, .094; P, .072. Hop-| | | 
Bessemer soft steel, C (.045); Mn (.200) , as, | kinson oat ooueINEGE SS. > von | Sart MRS IGE Gs 1806 1260 | 7.8 |.282 

8 (.030) ; S10); P(.040). Hopkinson..| 10.5 | 4.14) 63.0 | .. | 2. |u7 7.8 |.282 || Manganese steel (Hadfield), C, 1.005; 

Bismuth (compressed). Matthiesen ../130 51.2 |7s9|_.354 | 260] ‘030 9.8 |.354 || Mn, 12.36; S, 038; SI, .204; P, .070.| | 

Cadmium (pure). Dewar and Fleming . | 10.0 | 393 | 69.9 | 419) .. |". 8.€0|.310 || Hopkinson .. ie Se a ..| 65.5 |25.8 (393 1260 7.8 | 299 

Chrome bronze, copper, tin, and chro-) | I | Manganese steel (Hadfield), 12 per cent.) 
mium. Hospitalier sss ee! 1.64) 1645) ggg ieee, 64,000 | 8.9 |.321 || Mn. Dewar and Fleming «+s. 67.1 126.4 [404 | 197 [po¢0} .. | 7.8 |.989 

Chrome bronze, copper, tin, and chro- | | | Manganese steel (Hadfield’s Hecla Foun-| | | 
mium .. < eA * ‘is --| 4.71) 1.85 | 98.3 107,000 | | dry), C, 1.001; Mn, 11.40; P, .059.| | | | 

Chrome bronze, copper, tin, and chro-) Fee. Tests byG.E.Co...  ..  .. ~—..| 69.0 J27.1 |414 135 |1960 Si 7.8 |.282 
mium. Hospitalier a ae --| 7.80} 3.07 | 46.8 1£0,000 | 8.9 |.321 || Manganese steel. Hospitalier ‘ ..| 75.0 |29.5 |450 136 /12¢0 /230,000 | 7.8 |.282 

Chrome steel (annealed) C, 687; Ma,| | | Copper, 70 per cent. ; manganese, 30 per| | | 
-28 ; 8, .02 ; SI, .134; P, .043 ; Cr, 1.195.| beet | | ,,cent. Feussnerand Lindeck .. — .,/101.0 /39.8 |605 | .o04 
Hopkinson .. e eS ai ..| 17.9 | 7.05 |108 | Mercury. Matthiesen x ..| 94.3 [37.1 |566 072 | .. |.082) 13.6 |-490 
Chrome steel (annealed) C, .532 ; Mn, .393 ; | | Nickel. Dewar and Fleming -.| 123 | 4.85 | 73.7 |.62 — |1500/.169] 8.9 |.321 
, 02; .S],.22; P, 04; Cr, 621. Hop-| | | | Nickel (annealed). Matthiesen ..| 12.4 | 4,89 | 74.4 | 50 1500) -109) 8.9 |.321 
kinson.. se i fe “ --| 19.4 | 7.65 |117 | Nickel steel (Hadfield), 4.35 per cent. ; | 

Electrolytic copper (annealed). Lagarde | 1.54 | .605/ 9.25) .445/1050|.093| —.. | 9.05 |.327 || nickel. Dewar and Fleming .| 29.5 |11.6 |177 01 | 

Electrolytic copper (annealed). Dewar | | | | Nickeline. Lange and Co., Berlin ..| 40.0 [15.8 |240 | | 
and Fleming ey ss es --| 1.56] 614 | 9.35 | .428 |1050) .093 | 8,91 |.322 || Palladium (pure). Dewar and Fleming..| 10.2 | 4.02 | 61.1 | .354 | 

Copper (annealed). Matthiesen .. eal See | -625/ 9.54] .383 |1050! 093 | 8.9 |.321 || Platinum, 67 per cent.; Silver, 33 per) | | 

Copper, 50 per cent. ; silver, 50 per cent. | | | | cent. (alloy). Matthieson =P ..| 24.2 | 9.54 |145 .133 

Abbott * eS: ra | 1.84) .725) 11.1 | | Platinum, 80 per cent. ; Iridium, 20 per| | | 
Copper, 96 per cent. ; silicon, 4 per cent. | | | cent. Dewar and Fleming pea e | 30.9 |12.2 /186 482 

Abbott Be) vee he orate oc. 1s OH > BROT ame | | Platinoid. Dewarand Fleming .. ; | 41.7 [164/251 ‘| ‘o31 | 88 |.318 
Copper, 88 percent. ; silicon, 12 per cent. | | Platinoid-martino. Dewar and Fleming | 43.6 [17.2 | 262 y | 8.8 |.318 

Abbott BA - ew a --| 294] 1.16 | 17.7 | Platinoid-martino .. ne ..| 83.0 |13.0 |193 024 | 
Copper, 99.29 per cent. ; zinc, 71 per cent. | | | Platinum (soft annealed, pure) .. 8.25] 3.24 49.5 . |1775} .032 | 21.2 |.765 

R. Haas Pe ay! ae ea --} L88{ -720) 11.0 | .878 | | Platinum (annealed). Matthiesen --| 8.98) 3.53 | 53.9 | 217 11775) .032/ | 21.2 |.766 
Copper, 90.9 per cent. ; zinc, 9.1 per cent. | | | | | Platinum (pure) wire .0259 em. in diam. | | | | 

R. Haas a 5s es a ..| 8.64] 1.43 | 2918 | .204 | Dewar and Fleming i oe --| 11.0 | 4.34 | 66.0 | .35 11775 aa 21.2 (1.75 
Zinc, 99.5 per cent. ; copper, 5 per cent. | | | | Platinum, 90 per cent. ; Rodium, 10 per| | | 

R. Haas Se ie = ie .-| 5.88] 2.81 | 353 | .885 . 1.095 a: 7.1 1.256 cent. Dewar and Fleming | ve 21.1 | 8.30 |127 -143 | | | 
Copper, 65.8 per cent.; zinc, 34.2 per| | | | Platinum, 90 per cent. ; Iridium, 10 per| | | 

cent. R. Haas... = nS --| 630| 2.48 | 37.8 | .158 | cent. (alloy). Matthiesen sa 21.6 | 8.50 |130 .133 | | 
Cast copper .. a aa i ..| 4.65} 1.83 | 97.9 Phosphor-bronze, with 9 per cent. phoe-| | 
Copper, 90 per cent. ; lead, 10 per cent. | | phorus. Abbott .. .. .. — ..| 82.5 /12.8 |195 | | 

Abbott ~e ee sg ae e+} 5.28| 2.08 | 31.7 | Phosphor-bronze (copper, tin, and phos-| | | 
Copper, 97 per cent. ; aluminium, 3 per| | | | phorus). Hospitalier .. a --| 16] 680; 9.6 | .304 | 64,000 | 89 |.321 

cent. Dewar and Fleming ; --| 8.84} 3.48 | 53.0 | .080 | Phosphor-bronze (copper, tin, and phos-| | 
Copper, 87 per cent. ; Ni, 6.5 per cent. ;) } | phorus). Hospitalier .. ¥ -.| 5.6 | 2.20 | 33.6 | 304 117,000 | 89 |.321 

Al, 6.5 per cent. Dewar and Fleming../ 14.9 | 5.87 | ¢9.5 | .0645 | | | Phosphor-bronze, with 10 per cent. of | 
Copper, 90 per cent.; arsenic, 10 per} | tin. Abbott - F ue ..| 246 | 9.69 |148 | 

cent. Abbott <i a sis --| 17.6 | 6.94 |106 | | | Pure electrolytic (annealed) silver. Dewar| | | 
Copper, 75 per cent.; nickel, 25 per cent. | | | | | | and Fleming aia ve Sin ; 1.47} .579| 8.82} .400 | 950).056) . 10.5 |.379 

Feussner and Lindeck .. oF ..| 84.2 [18.5 [205 .019 | | Silver (annealed). Matthiesen .. ..| 1.49] .586| 8.94] .877 | 950/.056} . 10.5 [-870 
German silver, Cu (60); Zn (25); Ni (15). } | | Silverine, Cu (77), Ni (17), Fe (2), Zn (2), } 

Feussner and Lindeck .. = --| 800 {11.8 {180 036 | CO(2). Dewarand Fleming .. -»| 2.06) .810) 12.4 | .285 | | 
Gold (annealed). Matthiesen +| 2.04) .803) 12.3 | .365 |1100) .032 1193 |.695 Silver, 80 per cent.; palladium, 20 pe 
Gold, 99.9 per cent. (pure). Dewar and | ; cent. Dewar and Fleming ms ..| 15.0 | 5.90 | 90.0 | 

Fleming us a ain J ..| 220| .865] 13.2 | .3877 |1200! .o32 |} 19.3 |.695 Silver, 65 per cent.; platinum, 33 per} | } 
Gold, 90 per cent.; silver, 10 per cent.| i | cent. Dewar and Fleming a ..| 31.6 |12.4 |190 02413 | 

Dewar and Fleming a Fe --| 6.28) 2.47 | 37,7 | .124 | | | Silicon-bronze (copper, tin, and silicon).| } | | } 
Gold, 67 per cent.; silver, 33 per cent.| | | | Hospitalier .. kd bi ¥ oa 1.67| .657) 10.0} .152 .. | 64,000 | 8.9 | 321 

(alloy). Matthiesen ae 5 --| 10.8 | 4.25 | 64.8 | .065 | | | Silicon-bronze (copper, tin, and silicon) | | 
Iron (very pure). Dewar and Fleming ..| 907| 3.57 | 54.5 | .625 | 118 | 7.8 |.289 Hospitalier .. oe os fii “| 2.69 |1.06 | 16.2 93,000 | 8.9 |.321 
Iron with .25 per cent. Mn and .01 per | | | | Silicon-bronze (copper, tin, and silicon).| 

cent. 8. Dewarand Fleming . ..| 10.5 | 4.14 | 63.0 | .544] ., |.113 7.8 |.282 Hospitalier .. a s Ke o-| 576 | 2.27 | 34.6 107,000 | 8.9 |.321 
White cast iron. C, 2.04; graphite, O,| | | | | Silicon-bronze (copper, tin, and silicon). | | | 

Mn, .386 ; S,.467 ; SI, .764; P, .458. Hop-| | Re Hospitalier... 1.8 os i. ..| 7.801 807 | eas - |143,000 | 3.9 |.321 

kinson - 25 - sy ..| 56.6 |22.3 1340 1130 | 7.20 |.260 || Silicon steel (annealed)O, .685 ; Mn, .694 ; | | 
Spiegeleisen—O, 4.5 per cent.; Mn, 7.97) | j | } | | _S, .024; Sl, 3.44; P, .133. Hopkinson..| 61.9 |24.3 | 372 

per cent.; 8 traces, Sl, .502 per cent.; P,| | | | Thallium (pure). Dewar and Fleming ..| 17.6| 6.94 | 106 398 

-128 per cent. Hopkinson iy ../105 {41.4 | 630 | Tin (pure). Dewar and Fleming .. 13.1] 5.16 | 78.5} .440 | 230).056 | 7.3 |.264 
Grey cast iron—C, 3.46; graphite, 2.06; | | | Tin (compressed). Matthiesen a 13.1 | 5.16 | 78.5] .865 | 230).056 | 7.8 |.264 

Mn, .173; S, .042; Sl, 2.04; P, .151. | | . | Tungsten steel (annealed) C, 1.36; Mn,| 

Hopkinson .. sas as *P ../114 [44.9 [684 -» |1220) .. 7.20 |.2€0 | -36; 8,0; Sl, .043; P, .047; tungsten, | 
Wrought iron (annealed). Hopkinson ..| 13.8 | 5.44 | 828 AG ie | 7.8 |.282 4.65. Hopkinson .. ve 2 -.| 22.5] 8.86 | 135.0 
Lead (compressed). Matthiesen .. . | 19.6 | 7.€8 1117 -387 /830 |.032 11.4 |.410 || Whitworth soft steel (annealed) C .090; 

Lead (pure). Dewar and Fleming ..| 20.4 | 8.04 |193 .411 | 330) 032 11.4 |.410 Mo, .153 ; 8, .016; $1.0; P, .042. Hop- | 
Magnesium. Dewar and Fleming ..{ 4.86] 1.72 | 26.2 | .381 we 25 1.74 | .063 kinson af ss Ee a --| 10.8] 495 | 648] .. oa eee 7.8 |.2R2 
Manganese steel (annealed), C., .674 ;| | | | Zinc (very pure). Dewar and Fleming ..| 5.75 | 2 26 84.5] .406 | 415).095) .. 7.1 |.256 
Mn, 4.73; S, .023; Sl, .608; P, .078.| | | Zinc (compressed) Matthiesen .. ..| 5.80] 2.28 | 34.8] .865 | 415]/.005) .. 7.1 |.256 
Hopkinson .. -.. =... «. ~—g| 89.8 [15.5 [236 1260] .. = | 7.8 |.232 | | | | 
} 
An American TorPEpo Sration.—The United States; tons to November 30 this year, as compared with 54,308| no doubt, due to the fact that recent exports have 


Navy Department has purchased a’ plot of ground at 
Edwewater, on the Hudson, for the purpose of establish- 


ing there a naval torpedo station. 

STEEL. 
Kingdom in November were 22,61 
with 30,994 tons in November, 
November, 1896. In the eleven 
ber 30 this 
pared 


—The exports of wrought steel from the United 
5 tons, as compared 
1897, and 30,500 tons in 
months ending Novem- 
us year the exports were 255,947 tons, as com- 
With 272,898 tons and 273,036 tons in the corre- 
sponding periods of 1897 and 1896 res 
largest exports were made to Germany, w 


tively, 


The 
ich took 46,840 





tons and 59,146 tons in the corresponding periods of 1897 
and 1896 respectively. 





Our Locomotive Exports.—The value of the locomo- 
tives exported from the United Kingdom in November 
was 178,659/., as compared with 55,6587. in November, 
1897, and 103,4387. in November, 1896. The aggregate | 
value of the locomotives exported to November 30 this 
year was 1,298,042/,, as compared with 962,6517. in the 
corresponding period of 1897, and 968,577/. in the corre- 
tT period of 1896. It will be observed that the 
exports have been pulling up a good deal of late; this is, 








ad to compare with the months during which busi- 
ness was largely interfered with by the great strike in 
the engineering trade. The largest shipments of loco- 
motives in any one direction were made to British India, 
which figured in the returns for the first eleven months 
of this year for 388,048/., as compared with 216,915/. and 
164,836/. in the corresponding —— of 1897 and 1896 
respectively. Large exports of locomotives were also 
made in the first eleven months of this year to Austra- 
lasia and South America, the total set against Austra- 
lasia being 228,948/., and that against South America, 
156, 5707, 
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MASON’S REFUSE GASIFIER. 
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In Figs. 1 and 2, on the present page, we give illus- 
trations of a design for a furnace designed for gasify- 
ing town refuse. This form of furnace is being intro- 
duced by Messrs. W. F. Mason, Limited, of Longsight, 
Manchester. We recently saw one of these furnaces 
in work at Moss Side, Manchester, where one cell has 
been erected by the local authority as an experiment. 
It has now been at work some time with, we hear, 
quite satisfactory results. Our illustrations represent 
in principle the completed design, but up to the present 
the roof and charging floor have not been constructed ; 
and the drawings from which our engravings were 
made were not those worked to in erecting the Moss 
Side plant. In other respects the cell at Moss Side 
is substantially the same as shown in our engravings. 

The Mason furnace is a continuous gasifier, but in- 

Fig .3. 
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stead of burning the gases a‘ once as they are driven 
off from the refuse, an insufficient volume of air is 
supplied at the grate bars, and the combustion is com- 
pleted in a separate chamber to which additional air 
is admitted. The result obtained is that the products 
of combustion attain a high temperature, and can be 
used with facility for raising steam or other purposes. 
It is stated that one pound of water can be evaporated 
for every pound of good refuse burnt, the temperature 
of the gases being about 1500 deg. 

Referring to our illustrations, Fig. 1 is a section 
showing the charging platform furnace and combus- 
tion chamber, Fig. 2 is a cross section through the 
furnace, Fig. 3 is a side elevation of the air inlet and 
sight. The refuse is brought in on to the charging floor 
and from thence is pushed into the furnace through 














the bell and cone arrangement. The grate bars are 
arranged like a gable, as shown in Fig. 2, and do not 
extend the whole width of the furnace, there being a 
blank space between them and the walls of the 
chamber. The ash pit contains water, the level of 
which is greater outside the furnace than beneath the 
bars. This difference of level is due to the air pres- 
sure in the furnace, caused by the steam jet used, the 
pressure varying according to the conditions that may 
exist. The water in the ash pit forms a seal which 
prevents the escape of gases from the furnace. The 
supply of air to tha furnace is, as stated, limited to 
a quantity that will keep the fire smouldering, and 
the gases evolved pass into the combustion chamber 
at the back of the furnace. Here they are met by 
an additional volume of air sufficient to complete 
combustion. This air is taken in through the nozzle 
shown in Fig. 1: this has a steam jet in it so that the 
air is taken in by means of induced draught. After 
leaving the nozzle the air passes through passages 
in the brickwork in the region of the fire and thus 
becomes heated, so that it will more readily combine 
with the heated gases from the furnace. The refuse to 
be burnt falls on the grate and sufficient air for burning 
enough refuse to keep up the heat needed to liberate 
the gases passes under the grate and above the water 
level on sine in Fig. 2. On first lighting up, pos- 
sibly a certain amount of the fuel falls into the water, 
but this can be easily removed and after a time the 
bottom layers of refuse consist of ash only. This slips 
off the sloping grate into the water and is removed 
from time to time. One great advantage of the system 
is that, however full the firebox may be with refuse 
no smoke is made, the gases all being thoroughly 
burnt in the combustion chamber. The cell at work at 
Moss Side is designed to burn eight tons of refuse in 
24 hours. The grate has an area of 12 square feet. 
The furnace is 5 ft. 6 in. by 3 ft. 10 in. in plan and 
11 ft. high. The combustion chamber is 18 in. square 
and 6 ft. high. The chimney is 25 ft. high. The 
openings at the side of the charging hopper are poker 
holes for pushing down the material, should a scaf- 
fold form. 








INDUSTRIAL NOTES. 

THE closing year—1898—has been remarkable for 
the co-ordinate existence of two things that seldom 
run together, namely, good trade constantly expand- 
ing, and the comparative absence of serious labour 
disputes. The engineers’ dispute, which was still 
disturbing British trade in the spring, belongs to the 






year 1897, though it ran into 1898 ere a settlement 
was effected. Other than that there was only one 
serious stoppage of work, in the South Wales and 
Monmonthshire coalfields, and that happily ended 
some weeks ago. In most other industries there 
has been progress in wages, and, to some slight 
extent, in hours of labour, from the workmen’s 
point of view, but without any prolonged struggle 
on the part of the men. Timely concessions have 
averted disastrous strikes, and probably have paved 
the way for more frequent negotiation in the future 
when labour questions crop up. Nevertheless the 
aggregate number of disputes in 1898, down to Dec- 
ember, was 615, the total number of persons involved 
being 246,985. The number of disputes were less by 
285 than in 1897 to the same date, but the number of 
persons involved was 55,682 more; but, then, the 
engineers locked out and on strike were not included. 
The aggregate time lost in 1898 was equal to 15,039,000 
hours ; in 1897 it was 8,973,000 hours. But in the 
computation of lost time the Welsh coal dispute is in- 
cluded, whereas the engineers’ dispute is excluded. 
At the lowest estimate the loss in wages must have 
been over half a million sterling to the workmen, 
apart from the indirect effects. But the coal dispute 
alone cost a great deal more than that amount. It is 
when we look at labour disputes in the aggregate that 
we are struck by their wastefulnes of energy and re- 
sources. The privation and suffering which always 
attend those disputes vary according to the circum- 
stances of the case—the financial position of the union 
involved, and the generosity of workmen in other 
trades. The losses and suffering attract the attention 
of economists and sociologists; but so long as work- 
men regard strikes as their only ultimate weapon, the 
risks will be endured for the sake of the possibls 
advantages. 

The most encouraging sign in connection with 
labour disputes during the year has been the growth 
of conciliation and arbitration. In a general kind of 
way, the engineers’ dispute ended in the extension of 
the principle of conciliation, for not only was that 
dispute ended by joint confsrences of the parties 
affected, but a joint committee was constituted to 
deal with questions arising out of that dispute in the 
future. This may eventuate in a permanent Board, 
on arfecure basis, which will be able to avert such 
disastrous strugglee in the future. The joint Board 
of the mineowners and of the Miners’ Federation has 
not only worked well during the year, but quite 
recently the vexed question of a chairman, to whom 








questions can be referred, bas been settled. The 
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Scotch ironmasters and the iron and steelworkers have 
adopted a mode of conciliation and arbitration similar 
to the North of England Board and the Midland 
Wages Board, so that the iron and steel trade will be 
mostly governed by such Boards. The matters in 
dispute as regards wages on the Tyne and the north- 
east coast, and of wages and, more recently, of 
weekly pays, on the Clyde were amicably settled by 
negotiation between the parties affected. Then some 
matters in dispute in the boot and shoe trades have 
been satisfactorily arranged under the terms of Sir 
Courtenay Boyle’s agreement. Nearly all the disputes 
in the cotton trades have been dealt with by the joint 
Board, and recently steps have been taken to equalise 
the rates of payment in the several localities by the 
same Board. The London Board of Conciliation has 
continued its work, and for the most part succesfully 
during the year, notably, in the case of the bakers. 
Oa the whole, the year has been advantageous to the 
workpeople as regards wages more particularly, and 
in a few cases as regards the hours of labour. In 
some instances wages have fallen, notably, in the tin- 
plate trades. But newer conditions have arisen in 
this trade, owing to fiercer competition, where for- 
merly it did not exist to any considerable extent. The 
maintenance of the advantages secured will depend 
very much upon the prudence of the leaders in the 
labour movements, and upon the moderation of the 
men if difficulties arise, and such are inevitable in our 
varied industries. 





Mr. Sam Woods, M.P., has issued, on behalf of 
the Parliamentary Committee of the Bristol Trades 
Congress, a manifesto in the shape of thirteen ques- 
tions, under ten heads, the whole of which are to be 
addressed to the sitting members of Parliament, and 
to candidates for that honour. This manifesto repre- 
sents the Parliamentary programme of the workers, 
reduced toaminimum. It is to be signed by members 
of trade unions and branches of unions ; copies are to 
be sent to Cabinet Ministers, and ex Cabinet Ministers 
who may hope to occupy a Ministerial position again 
at some future time. Local branches of unions are to 
present them to the sitting member of each con- 
stituency, and ‘‘a definite answer, if possible,” is to 
be exacted from each member and candidate. As 
this programme is for the year 1899, and longer pre- 
sumably, a full statement of the case is here given for 
reference : 

1, Are you in favour of the qualification for voters 
being reduced to the lowest possible point? That the 
cost of registration be a charge on the public funds? 
That parochial relief shall not involve disfranchise- 
ment? The abolition of plural voting; and that the 
returning officers’ fees in Fostiamanteny elections shall 
be paid for out of the public funds ? 

2. Would you be prepared to vote for a Bill pro- 
viding for a separate valuation of land and improve- 
ments, for the assessment of taxation and rates upon 
the full yearly value of land, whether in use or not ? 

3. Are you in favour of Government introducing at 
once drastic legislation on the question of the dele- 
terious effects of phosphorus and lead poisoning on the 
health of the workpeople ; and would you be prepared 
to join a movement which might be established for 
the securing of this object ? 

4. Are you in favour of a further extension of the 
Workmen’s Compensation Act, so as to provide for its 
application to all trades and industries, both on land 
and sea, and also for the Act to apply from the time 
of the accident, and for the removal of other anomalies 
in the present Act? 

5. Are you in favour of a better administration of 
the Fair Wages’ resolution passed in the House of 
Commons in February, 1890, so as to provide for a 
minimum wage of 24s, per week for labourers in the 
various Governments, and the levelling up of the wages 
rate to equal those paid to all artisans by private em- 
ployers; also that all contractors for Government 
work shall be compelled to pay the standard wages 
en the hours of labour current in the dis- 
trict ? 

m. Are you in favour of a Miners’ Eight-Hours’ 
ul? 

7. Are you in favour of the Bill introduced last 
session by Mr. Samuel, M.P., on the subject of Steam 
Engines and Boilers, Persons in Ch arge, Bill; and will 
ie vote for a Boilers Registration and Inspection 
pul? 

8. Are you in favour of urging upon the Govern- 
meat at once the imperative necessity of introducing 
a scheme providing old-age pensions to all workers ? 

_9. Would you vote for the Particulars’ clause of the 
Factory and Workshops’ Act being further extended 
a applied to all rat wlrers where piecework pre- 
vails ? 

10. Are you in favour of the Government compen- 
Sating the dependent relatives of workers in Her 
Majesty’s dockyards and factories who are in the 
Service of the Crown, and who have had deducted 
from their pay certain sums towards pensions ? 

The above is a copy of the several items in the pro- 


up without delay so that no time be lost in bringing 
the matters before Members of Parliament. There 
can be but two opinions on one point, namely, that 
the programme is over-crowded. Several of the ques- 
tions are momentous, and upon them there is a 
variety of opinion amongst the workers. No penalty 
is appended in case of refusal to vote for any of the 
questions, but presumably it is intended that support 
is contingent upon an affirmative reply. 





Two important deputations waited upon Ministers 

just before the holidays, representing the views of 
trade unionists, as expressed at trade congresses, on 
questions which they desire concessions on the part of 
the Government. One was to the Chancellor of the 
Exchequer as regards deposits in the savings banks, 
asking that trade unions should be placed on the same 
footing as friendly societies. The Chancellor of the Ex- 
chequer, in reply, referred to the action taken in 1888 
by Mr. George Howell, then member for Bethnal Green, 
when Mr. Goschen stated that unlimited deposits 
were contrary to law. The members of the deputa- 
tion woul i &ppear to have been wholly ignorant of the 
exact position, for no reference was made to it at the 
interview. The right of trade unions to deposit their 
funds in the same way, and to the same extent, as 
friendly societies, was never granted by express enact- 
ment, but was given by the Savings Banks Re- 
gulations under the Acts, which had the force of law. 
Che privilege was enjoyed uncontested for over 20 
years, but seems to have dropped out of later regu- 
lations. Mr. Howell tried to get the privilege re- 
stored, and in 1894 Mr. Arnold Morley proposed to 
concede it, but was opposed by the bankers. The 
grounds of objection which had weight with the Trea- 
sury were the possibility of a great run on the banks in 
case of a general and widespread strike. But it was 
shown at the time, even apparently to the bankers’ 
deputation which met the Postmaster-General and the 
Registrar of Friendly Societies, that there was little 
or no danger of any such run; at the most only 
about half a million sterling could be called for, and 
that only by weekly instalments. But the Chan- 
cellor of ths Exchequer went further, and stated that 
there was a general danger, the deposits now being 
enormous. It may be, but the more the deposits 
with the Government the greater is the safety. 
The deputation tothe President of the Board of Trade 
had a larger programme, including the victimising of 
railway servants, cheap trains for workmen, and the ex- 
tension of conciliation. As regards the first, Mr. Ritchie 
said that if men were discharged for acting in accord- 
ance with instructions by the Board of Trade, strong 
measures might be taken. He promised to inquire 
into the matter, but he cautioned those concerned not 
to provoke contentions which might lead to retalia- 
tion. With respect to further facilities by workmen’s 
trains, Mr. Ritchie stated that the Commissioners were 
pursuing their investigations, and if further action 
was necessary it would be taken. As to the refusal 
of the railway companies to allow their servants to 
become members of public bodies, Mr. Ritchie said 
that other bodies imposed similar conditions. This is 
a matter for negotiation, for it is not always con- 
venient for a workman or employé to absent himself 
from work, even for the purpose of fulfilling public 
duties. The President of the Board of Trade ex- 
pressed himself strongly upon the necessity for striving 
to avert stoppages of labour by industrial disputes. 
He urged that advantage be taken of the Conciliation 
Act to constitute local boards, or special boards for 
certain trades. Especially he urged that friendly nego- 
tiations should begin at the outset, and not be delayed 
until the mischief had been done. Compulsory con- 
ciliation he regarded as impossible. He reminded the 
deputation that the objection to compulsion came from 
labour representatives almost more strongly than 
from others. But neither capital nor labour would 
consent to be bound by a compulsory Act. On the 
whole Mr. Ritchie met the views of the deputation 
sympathetically, and they showed their appreciation 
by cheers. The claims of labour were urged with 
prudence and moderation, and these qualities were 
appreciated by Mr. Ritchie. 





The December report of the Amalgamated Society 
of Engineers states that there has been a welcome 
increase in the membership, and is able to congratulate 
the members on the state of trade. The total number 
of members at date of the report was 83,727 of whom 
2219 were on donation benefit, 1880 on sick benefit, 
and 3348 on superannuation benefit. There is a slight 
increase under each head. Many members have been 
complaining of the high rates of contribution, in- 
cluding levies, as the chief cause of diminished num- 
bers, and the council think that the matter might be 
taken into consideration if the arrears, which are said 
to amount to 36,488/., or 8s. 7d. per member, were 
cleared off or reduced. A fine of 1s. is to be imposed 
on all in arrear over 10s, This was relaxed a year 
ago consequent upon the dispute. The report states 


good. A serious effort is to be made to reduce the 
number on donation, for the report states that in some 
districts there is a difficulty in obtaining men. Wages 
movements have still an upward tendency; at Chester 
ls. per week has been conceded, at Goole ls., at 
Grimsby, 1ls., with a promise of another ls. in three 
months, if the state of trade warrants it. At the out- 
lying districts of Leeds an advance of ls. is being 
granted, corresponding to the increased rate in that 
town. The questions at issue in Sheffield and Dundee 
have been settled, though not without some grumbling 
at the latter place. The joint committee aan been 
instrumental in arranging some of the differences, but 
the overtime question in London was left over for 
future discussion. A further levy of 6d. per member is 
being voted upon for the Benevolent Fund which has 
been exhausted. Apart from this the levies for the 
current quarter have been 2s. 6d.—1s. for superannua- 
tion, 1s. for accidents, and 6d. for grants. 





The Court of Appeal has upheld the decision of Mr. 
Justice Byrne as regards picketing. It does not 
appear that the pickets committed any act of violence 
or intimidation, for even counsel for the employers, 
Messrs. Lyons and Sons, admitted that their conduct 
was unexceptionable. To the credit of the Fancy 
Leather Workers’ Union, the men told off as pickets 
were cautioned — any form of coercion, and the 
men appear to have behaved themselver. But the 
legal point rested rather upon ‘‘ watching and _ besett- 
ing” not with ‘‘a view to compel,” for no compulsion 
was used, but with the view of giving and obtaining 
information. The one act that went further was the 
request that no application for employment should be 
made to the firm. The conduct of the men was on a 
par with what is called the Hammersmith case, which 
took place under the Act of 1871, before the Labour 
Laws of 1875 were passed. The costs of the case u 
now have amounted to some 800/., and it is expecte 
that 800/. more will ke required to carry the case 
to the House of Lords. ‘This is desirable for all 
parties. The provisions of an Act of Parliament 
ought not to bea trap for theunwary. Offences ought 
to be well defined, so that men intending no offence 
shall not be liable to prosecution. Violence and in- 
timidation cannot be justified, and indeed, those 
offences in the past have led to stringency in the law. 
It was not until wholesale coercion was threatened 
that prosecutions were undertaken. For 15 years the 
Acts of 1875 worked tolerably well and smoothly, but 
during the last eight or nine years there has been more 
or less friction. 





The state of trade throughout Lancashire remains 
practically without change, except in so far as the 
Christmas holidays have affected it. Lancashire 
workers, male and female, believe in holidays, and 
they extract as much pleasure from them as possible. 
In some districts there was scarcely a member of 
the Amalgamated Society out of work last week— 
none in Ashton or Bacup, and only seven in the four 
Barrow branches, and seven in the Blackburn 
branches. But in Bolton there were 69 out of work, 
18 in Bury ; only one in the Chorley and Chowbent 
branches ; in three other branches only one to each ; 
in Liverpool 29 in five branches; in the 26 branches 
of Manchester, Salford, and outlying districts 269 
were still on donation, and in Oldham and district 
194, and about 50 in all the other Lancashire districts. 
There is therefore room for improvement in so far as 
the Amalgamated Society of Engineers are concerned. 
Other reasons than the state of trade may account for 
some of the unemployed. 

In the Wolverhampton district, iron and _ steel 
makers were busy up to Christmas Eve in completing 
such orders as were possible before the holidays, but 
there is still a good reserve of work for the opening 
weeks of the New Year. Inquiries are numerous, but 
the manufacturers hesitate to commit themselves to 
bargains before the next quarterly meetings. Some 
heavy orders are expected from the Cape and Austra- 
lian markets, and Admiralty orders will keep many 
mills and forges going for some months to come. 
Best bars are well bespoke forward, and there is an 
active demand for all other qualities. The demand 
for steel is in excess of the output, even offers of 
an advance cannot obtain a sufficiency of supplies. 
In the Birmingham district work was steady 
up to the eve of Celene, but till the New Year 
there will be a lull. Most of the trades have fair 
prospects for the New Year, but some seasonal trades 
will experience the usual slack time. In the seven 
branches of engineers, 31 were reported to be unem- 
loyed, but the proportion to membership was small. 
ost of the other branches were busy. 





Dertroit.—Plans are being prepared at Detroit, Michi- 
gan, for a celebration in 1901 of the 200th anniversary of 
the founding of the city by Marquette. The celebration 





that at the close of the year all debts will be cleared 





gramme, and the unions are urged to take the matter 





off, and that the cash balance will be 200,000/. to the 





will probably take the form of an Exposition represent- 
ing the progress of the Middle West, 
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THE REMOVAL OF MILL SCALE AND 
MAGNETIC OXIDE BY ELECTRICITY. 
By SuEerarp CowPEr-CoLes. 

Tue removal of mill scale from forgings and plates 
has always been a matter of considerable difficulty, 
the scale in many cases being ;; in. in thickness, and 
very adherent. The usual practice is to place the 
iron in a solution containing one part of hydrochloric 
or sulphuric acid to ten parts of water for a period 
varying from half an hour to 24hours. The Admiralty 
specify that all steel steam pipes, boiler and collector 
tubes, and all plates for boilers, are to be pickled in a 
liquid consisting of 19 parts of water and 1 of hydro- 
chloric acid, until the black oxide or scale formed 
during the manufacture is completely removed. Plates 
should be placed in the bath on edge and not laid 
flat. When taken out of this dilute acid, all the sur- 
faces are to be well brushed and washed to clean off 
the loose scale. They should then be placed in a 
bath filled and kept supplied with fresh water, or be 
thoroughly washed with a hose, as may be found 
necessary, and then placed on end to dry. The 
amount of acid consumed in the pickling of close 


Fig. 1. 
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annealed sheets, such as are used for roofing pur- 
poses, varies from 3 cwt. to 7 cwt. of muriatic acid 
per ton of sheets (if sulphuric acid is used consider- 
ably less). Muriatic acid is preferred by a large number 
of manufacturers, because it is cheaper bulk for bulk, 
but also because sulphuric acid is said to act too quickly 
on the ‘‘skin” of the metal, and so tends to eat it 
away. In Worcestershire alone there is about 1053 
carboys (hundredweights) of acid, corresponding to 
some 3000 cwt., or 27,000 gallons, of waste pickle 
on an average every week which has to be got rid of. 
Many attempts have been made to quicken the process 
and to reduce the cost. One of the first experiments 
was to make the iron to be pickled the anode in an acid 
bath, but this was found to pit the plates, as the iron 
which was not protected by the mill scale was more 
readily Gantvel than that covered by the magnetic 
oxide. To overcome this difficulty the current was 


reversed, the iron being alterrately made anode and | 


cathode. The illustrations 1 and 2 show a transverse 
section of a pickling vat constructed for such a pro- 
cess, the work being suspenjed on bars placed across 
the vat. To quicken the process, and reduce the 
electrical resistance of the solution, it is advan- 
tageous to heat the pickling solution or electrolyte, 
which is done by means of a lead pipe G, through 
which exhaust steam is passed. Jn the illustrations, a 
tray or false bottom is shown, capable of a vertical 
movement between the guides provided on the inside 
of the vat ; the object of the tray being to catch the 
heavy mill scale which falls from the plates. The 


tray, at the end of the day’s work, is allowed to float | 


to the top of the solution by releasing the pawl from 
the winch E, so that the mill scale collected on it can 
be removed. To sink the tray when necessary, exten- 
sions, B, are provided at each corner,and these ex- 
tensions are connected to flexible connections, which 





s round guide sheaves F, and are attached to a 
rum or winch, which is rotated when it is desired to 
sink the tray. 

Another device for catching the mill scale soon after 
it has left the plates, so as to prevent the further 
unnecessary consumption of acid by dissolving the 
mill scale after removal, has been tried with the most 
satisfactory results. The solution is circulated by 
means of a small pump or coil heated externally, 
through a lead teed box or chamber, behind which 
are placed electromagnets, the result being that as 
the solution flows past the poles of the magnets, the 
magnetic iron in suspension is retained, and can be 
removed from time to time. 

In America an electrical pickling process has been 
tried, the solution used being sulphate of soda or 
sulphuric acid. The plates to be cleansed form the 
negative electrode, and an iron plate the positive 
electrode. The hydrogen set free from the surface of 
the plates reduces the oxides on the surface, and de- 
composes any grease that may be present. 

A voltaic method is stated to do the work with 
more certainty and with less danger to tlie surface of 
the metal in the way of pitting. The articles to be 
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| cleaned are used as the positive pole of the battery 
| the negative pole being either carbon or wire gauze 

electro-plated with silver and covered with amorphous 
platinum black. The bath consists of dilute sulphuric 
acid, containing a depolariser such as nitric or chromic 
acid. The use of the latter agent is claimed to com- 
pletely prevent the evolution of offensive odours ; the 
current produced during the pickling process might 
be stored and utilised. 

Attempts have been made to remove the mill scale 
by drawing it away from the plates with powerful 
electromagnets, the scale having been previously 
loosened by a short immersion in an acid bath or by 
heating. 





AN AMPERE BALANCE.* 


By Professor.W. E. Ayrton, F.R.S., and Professor J. 
VIRIAMU JONES, F.R.S. 


THE report of the Committee on Electrical Standards 
for 1897 ended with the following paragraph: ‘‘ It thus 
| appears to be a matter of urgent importance that a re- 
| determination of the electrochemical equivalent of silver 
should be made, and that the general question of the 
absolute measurement of electric current should be in- 
vestigated. . . .” This work we were asked by the Com- 
mittee to carry out, and a grant of 75/. was voted in its 
aid. We were thus led to examine into the methods 
which had been employed by Lord Rayleigh, Professur 
Mascart, and others for determining the absolute value 
of a current, as well as to consider some other methods 
| which have not, as far as we know, been hitherto used. 
After much consideration, we decided to adopt a form 
| of apparatus which, while generally resembling the type 
;employed by some previous experimenters, 


* Paper read before the British Association for the Ad- 
| vancement of Science, Section G ; Bristol Meeting. 











certain important differences ; and, before expending any 
part of the grant of 75/., to construct, without expense to 
the British Association, the following preliminary ampere 
balance. 

On a vertical cylinder about 17 in. high and 6.8 in. in 
diameter, we wound two coils, about 5in. in height, 
separated by an axial distance of 5in. The coils consisted 
each of a single layer of about 170 convolutions of wire 
and were wound in opposite directions. From the beam 
of a balance there was suspended inside this cylinder a 
light bobbin about 4 in. in diameter, on which was wound 
a coil about 10 in. long, consisting of a single layer of 
360 convolutions, and the whole apparatus was so ad- 
justed that when the beam of the balance was horizontal, 
the inner and outer coils were coaxial, and the top and 
bottom of the inner suspended coil were respectively in 
the mean planes of the outer stationary coils. 

This arrangement was adopted, because, with coils 
consisting of only one layer, the geometrical dimensions 
could be accurately determined, and because the shapes 
of the coils lent themselves to the use of the convenient 
formula, readily expressible in elliptic integrals, for the 
force F between a uniform cylindrical current sheet and 
a c)-axial helix, viz. : 

F=y77 (M, — M)), 
where y is the current per unit length of the current 
sheet, yh the current in the helix, and M, and M, the 
coefficients of mutual induction of the helix and the 
circular ends of the current sheet.* 

The value of a particular current of about 0.63 ampere 
having been determined absolutely by means of this 
apparatus, the rate at which it would deposit silver 
under specified conditions was ascertained indirectly, by 
observing its silver value on a Kelvin balance which had 
been kept screwed down in a fixed position for several 
years past, and which had been calibrated many times 
during that period by reference to the silver voltameter. 

The result of this preliminary investigation showed 
that the silver value of the true ampere was so nearly 
equal to the reputed value, viz., 1.118 milligramme per 
second, as to require the use of an apparatus still more 
perfectly constructed, and, therefore, of a much more 
expensive character to enable the error, if any, in this 
value to be obtained with accuracy. 

We, therefore, started on the design of the instrument, 
of which we now submit the working drawings, and for 
the future construction of which we should ask for a 
grant of 300/., including the unexpended grant of 75/. 
voted last year.t And we anticipate that this new piece 
of apparatus may prove worthy of constituting a national 
ampere balance, the counterpoise weight for which will 
be determined purely by calculation based on the dimen- 
sions of the instrument, the number of convolutions of 
wire in the three coils, and the value of the acceleration 
of gravity at the place where the instrument may be 
permanently set up. In this particular it will differ 
entirely from the ‘‘Board of Trade ampere standard 
verified, 1894,” which has had its counterpoise weight 
adjusted so that the beam is horizontal when a current 

through the instrument, which will deposit exactly 
1.118 milligramme of silver per second under specified 
conditions. In fact, the Pax sed ampere balance and 
the existing ampere standard will differ exactly in the 
same way as do a Lorenz apparatus, and the ‘Board of 
Trade ohm standard verified, 1894.” 

We have to express our thanks to Mr. Mather for 
taking charge of the construction and use of the prelimi- 
nary apparatus for checking all the calculations in con- 
nection with the determination of the electrochemical 
equivalent of silver, that was made with it, as well as 
for superintending the making of the working drawings 
of the new ampere balance. We have also to thank 
Messrs. W. H. Derriman and W. N. Wilson, two of the 
students of the City and Guilds Central Technical Col- 
lege, for their cordial assistance in carrying out the work. 








MANCHESTER SEWAGE.—At a meeting on Monday, the 
19th inst., of the Rivers Committee of the Manchester City 
Council, a report of Messrs. Baldwin Lathan, P. F. Frank- 
land, and W. P. Perkin, Jun., was read. An announce- 
ment was also made that the Local Government Board will 
hold an inquiry into the working of the bacteriological 
system of sewage treatment in Manchester on January 12. 

he experts in their report observed: ‘‘ Our inquiry has 
already reached such a stage that we are able to say, 
without hesitation, that from the results obtained with 
the double contact beds constructed according to our 1n- 
structions at Davyhulme by your city surveyor, and the 
experiments carried on by us, which have been directed 
to the treatment and purification of settled and crude 
sewage without the use of any chemicals, we are of opinion 
that the bacteriological system, notwithstanding the par- 
ticular nature of the Manchester sewage, will purify that 
sewage and will yield an effluent which will comply with 
all the requirements of the Mersey and Irwell Joint Com- 
mittee, and which, when discharged into the Manchester 
Ship Canal, will, in our judgment, be the means of greatly 
improving the waters of the latter. We must point out 
that further time is now required for us to determine a8 
carefully as possible by experiment the precise form an 
details of the method which will be the most suitable ] 
carry out works on such a large scale as will be require 
at Manchester, so as to make the proposed works a com- 
plete success.” 





* Proceedings of the Royal Society, vol. Ixiii., ** On ~ 
Calculation of the Coefficient of Mutual Induction of @ 
Circle and a Coaxial Helix, and of the Electromagnetit 
Force between a Helical Current and a Uniform Count 
Circular Cylindrical Current Sheet,” by Professor J. Y. 
Jones. 

+ This grant of 300/. has since been made. 
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ELECTRICAL APPARATUS. 


26,732. L. Andrews, Hastings. Electric Distribu- 
tion. [3 Figs.] November 16, 1897.—The object of this inven- 
tion is to prevent the cutting out of a sound feeder which may 
be called upon to supply current to a faulty feeder in addition 
to the current normally supplied to the distributing system by 
them both. For this purpose the main feeders are provided near 
to their points of connection, with substations containing auto- 
matic cut-out apparatus, each of which is arranged to keep the 
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corresponding feeder circuit closed so long as electrical energy is 
being supplied from the generating station to the substation, but 
will open the feeder circuit when traversed by a current return- 
ing towards the generating station. The diagrams show the 
system adapted toa circuit supplied by two sets of feeders, and in 
detail, a return current cut-out, of the preferred construction 
which is described in Patent No. 3496 of 1898. (Accepted December 
7, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


21,566. H. H. Lake. London. (Miari Giusti, Padua, 
Italy.) Producing or Increasing Water Circulation. 
{1 Fig.] October 13, 1898.—The object of this invention is 
more especially to increase the circulation of water in gas-engine 
cylinder jackets. The energy necessary to cause this increased 
circulation is furnished by a jet of air or of exhaust gases from 
the engine, the gases being led into an uprising portion of the 
pipe readily ascend, and in doing so carry the water with them. 
The diagram represents the invention applied in such a manner 
that practically the whole of the water-circulating system is below 
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the level of the cylinder, the only exception being the vessel into 
which water is introduced, which water then fills the reservoir, 
the tubes, and the jacket. If under these conditions the products 
resulting from the combustion taking place in the cylinder, 
escape direct to the outside, the water contained in the jacket 
and in the chest above, it will become heated to boiling tem- 
perature without heating the water contained in the pipes and 
reservoir below, and consequently no circulation whatever will 
take place. A portion of the exhaust from the motor, however, 


asit re-descends upon its seat, prevents the exhaust products 
from flowing back when the driving piston has reached the end 
of its exhaust stroke. The gases contained in the box O then 
escape through a pipe and the nozzle e, and mix with the water 
contained in the tube s, &., thus causing a stirring and raising 
i908) and circulation of water therein. (Accepted December 7, 


1426. W. Hornsby, D. Roberts, and J. W. Young, 
Grantham. Internal Combustion Engines, [3 Figs.] 
January 18, 1898.—This invention is for the purpose of enabling 
compression effects to be obtained in gas or oil engines without 
the use of the “‘ Otto cycle” or the necessity of employing an 
extra cylinder for compressing the explosive mixture, in place 
of which latter some auxiliary apparatus is employed to produce 
a partial vacuum. The operation of the apparatus is as follows: 
During the outstroke of the piston under the force of an ex- 
plosion and just before the completion of the stroke, the valve g 
is opened to allow the pressure in the cylinder to fall almost to 








Fig.7. 




















that of the atmosphere, the valve is then again closed and im- 
mediately afterwards the piston having reached the extremity of 
its outstroke and the air valve f being then open, the suction pro- 
duced by the exhausting mechavism causes a stream of oil vapour 
and air to flow into the cylinder and displace the gases of com- 
bustion remaining in the cylinder when the exhaust valve g was 
closed. On the return stroke of the piston the gen jj are closed 
by the latter and the valve f is closed so that the compression of 
the gases takes place, which gases on the completion of the in- 
stroke are fired and again cause the cutstroke of the piston. (Ac- 
cepted December 7, 1898.) 


HYDRAULIC MACHINERY. 
29,040. J. W. Lee, Cambridge. Improvements in 


Taps. [3 Figs.] December 8, 1897.--The object of this invention 
is to provide a non-leaking screw-down tap, without any leather 




















or other packing material upon the valve surfaces. It is claimed 
that the formation of the loose part of the valve and the free 
bearing thereon of the screw spindle secures this advantage, 
together with increased durability. (Accepted December 7, 1898.) 


30,747. A. A. Watkins and J. L. Watson, London, 
Hydraulic ine for Organ-Blowing. [2 Figs.) De- 
cember 29, 1897.—This invention has reference to reversing valves 
for reciprocating hydraulic engines, its object being to simplify 
the same. The valve is itself actuated by hydraulic pressure, 
acylinder and piston being provided at each end to drive it in 
either direction, the piston area cf C being greater than that of 
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F, itis necessary only to control admission and exhaust of water at 
this end, the hydraulic pressure, which is continuously main- 
tained behind F, acting as a spring to drive the valve in the direc- 
tion shown by the arrow when the space behind piston C is 
coupled with the exhaust. Tap K, which may be actuated by a 
tappet on the engine piston-rod, serves to control admission and 
exhaust behind the piston C. (Accepted November 30, 1898.) 


27,849. J. A. Steven, Glasgow. Water Valve for 
Lifts. (2 Figs.) November 26, 1897.—The object of this inven- 
tion is to automatically bring a varying number of cylinders into 
action, so as to furnish energy in amount approximately directly 
proportional to the load to be raised. Referring to the drawings, 
the valve is placed between the usual operating valve and the 
lift, and when the operating valve is opened the water passes 
direct to the first cylinder and to the piston A through the branch 
B of distributing valve at the same time. The piston A (loaded 
to rise when a certain pressure has been attained) is formed with 
ports as shown, and on its rising the inlet water passes by these 
ports through passages or chambers C to act on a piston valve D 
working in a cylinder in the same casting, and on this piston valve 
D pone the water passes through the branches B, and thence 





passes through a tube into the chest CO at a pressure higher than 
that of the atmosphere, and lifts the clack valve, which latter, 


through the branch E to the second cylinder. When the com- 


inlet branch B to first cylinder falls, as would also the piston A, 
but this is presen 4 ly the admission of water from the pas- 
sages in chambers C leading to bottom of piston A, and when the 
pressure in branch B falls below a fixed point both pistons A, D 
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fall, and the return water passes through the ports E, F, F to B. 
The chambers C would also be open to an exhaust port G. Should 
more than two cylinders be required an additional valve is added 
for each extra cylinder used. (Accepted November 30, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


20.986. H. L. Hunsdorf, Chemnitz, rmany. 
Securing Pulleys on Shafts. [2 Figs.) October 5, 1898. 
—This is a device for coupling pulleys and wheels to their 
shafts, andconsists of an interior eccentrically bored-out cavity 
in the boss or hub of the pulley or wheel, and a cylindrical bolt 
loosely mounted therein and adapted to clamp the wheel and 
shaft when one or the other is rotated. As soon as the pulley is 
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rotated by means of a rim or rope, for instance, in the direction 
of the arrow, Fig. 2, at first the pulley slides or runs idly on the 
shaft until the wedge rollc is raised by the inner surface of the 
hub of the pulley from its undermost position, and will move to 
the position as shown in the drawing. Thereby the wedge roll is 
pressed against the circumference of the shaft and an effective 
cones of the pulley with the shaft is attained. (Accepted De- 
cember 7, 1898.) 


8062. W. Lees, Ashton-under-Lyne. Ro Mill 
for Railway Axles. [2 Figs.) April 5, 1898.—This invention 
claims ‘‘ the circumferential rolling of steel railway axles by the 
arrangement of two rolls and adjustable guides, working in suit- 
able housings, the whole driven by proper gearing.” Referring 
to the drawings, B is the handwheel for controlling the guides, D 
the right and left-hand screws, F the adjustable stop-blocks, G 
the threaded boxes for revolving guides, G2, G? the guard plates, 
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Fig. 7. 





























and K the driving pinions. .The billet is placed upon the upper 
guard plate and pushed over the guides, which are run back for 
that purpose ; the handwheel B is then turned, and the guides 
close in and place and hold the billet between the rolls upon the 
upper of which pressure is applied hydraulically during rotation. 
Two sets of rolls are necessary to produce the finished forging, 
the first or roughing set having the conformation shown at o 
and the finishing set the conformation shown at Cl. (Acce,ted 
December 7, 1898.) 


MINING, METALLURGY, AND METAL 
WORKING, 
29,530. H. Davis, Derby. Kindling Miners’ Safety 
Lamps. (3 Figs.) December 14, 1897.—This invention has 


reference to miners’ safety lamps which are kindled electrically. 
Adjustment of the flame is obtained by turning the oil reservoir 








which is screwed, and is removable from the upper portion of the 
lamp for trimming. The set screw locks the Pedy in the desired 
adjustment, and also prevents the miner from separating the two 





munication to the second cylinder is opened the pressure in the 





portions of the lamp; for which purpose it is carried by a swivel- 
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block, the free end of which is locked by a small leaden seal each 
time the lamp is trimmed. The end of the lighting pin is pro- 
tected by rubber—when intended for use in fiery parts of the 
mine—the sheath being carried in bell or trumpet form beyond its 
end, so that on pressure being removed from the pin the spark 
caused on rupture of the circuit occurs in a space so small as to 
eliminate any danger of explosion. (Accepted November 30, 1898.) 


PUMPS. 


19,402. F. J. Weiss, Canton Basel, Switzerland. 
Feed-Water Apparatus for Boilers. (4 Figs.) Septem- 
ber 12. 1898.—The object of this invention is to cause automatic 
variations in the speed of a feed-water pump engine, whereby the 
water level of the boilers may be maintained approximately constant. 
The supply pipe for the pump engine is taken off at the maximum 
allowable water level, so that any excess of water leads to the 
flooding of the said pump engine cylinder, and a consrquent 


slower working of the pump, and the said pump engine cylinder 
having a larger capacity than the Peg cylinder, a consequent 
reduction in the height of water in the boiler must occur. The 
auxiliary connection e and tap H allows the fireman to temporarily 
increase the height of water in the boiler for the purpose of ab- 
sorbing any excess heat. Devices are described to cause periodic 
working, and to prevent floating scum from being carried to the 
pump, (Accepted December 7, 1898.) 


SHIPS AND NAUTICAL APPLIANCES, 


21,899. J. Robertson and T. Berry, Dundee. Chocks | 
and Fastenings for Ships’ Boats. [7 Figs.) October 18, | 
1898.—This is an improved ——— to allow of rapidly clearing | 


ships’ boats for launching. The illustration shows the bow end of 
a boat resting on and secured by the apparatus. When placing a 
boat on the chocks the operation is as follows: Each chock is 
raised until the locking lever 17 engages its pin, care being taken 
to see that the links 21 are in position to allow the extremities 
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of the rods 19 to pass through them. The boat is then lowered 
until its whole weight is supported by the chocks. The grips 20 
are then placed in position, lashings 22 binding the extremities of 
the grips to the links 21. The suspension ropes are then made 
taut and fastened to their respective davits. Should it be found 
necessary to clear away the boat, the locking levers 17 are lifted 
until the slots 18 clear their pins, whereupon the chocks fall, and 
the disengaging bolts 19 are withdrawn, leaving the boat swinging 
on the davits and the grips clear. (Accepted December 7, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


29,063. P. Watts and M. Sandison, Newcastle- 
on-Tyne. Steam Steering of Steamships. [1 lig.) 
December 8, 1897.—-The object of this invention is to secure 
economy of steam used in actuating the steering ergines of ships, 
and is especially applicable to battleships which often cruise for 


918, T. W. May and H. T. Davis, Greenwich. Feed- 
ing Water to Steam Boilers. (4 Figs.) January 12, 
1898.—The inventors place the feed-water taps below the mini- 
mum boiler water level. Between the taps and the boiler they 
interpose a reservoir or pipe of any desired form, and not sub- 
jected tothe heat of thefurnace. In one arrangement described, 











| 
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ong periods at a reduced speed, at which reduced speed much less 
energy will suffice to move the rudder than is required at full 
speed. Two engines are provided, the smaller of which suffices 
for steering when cruising, the larger or both being used when at 
full speed. The claims limit the invention to the employment 
of two engines of dissimilar size. (Accepted November 30, 1898.) 





the interposed pipe is bent to syphon form and provided witha 
| cock to allow air to escape when filling. In each case an addi- 


tional valve is employed close to the boiler so that the whole 
arrangement may be cut off for inspection or repair if desired. 
The object of the invention is to prevent steam invading the 


| feed pipes when the feed-regulating valves are lifted by pumps 


orinjectors. (Accepted December 7, 1898.) 


29,216. R. Neilson, Paisley, Renfrewshire. Water- 
Tube Boilers. (2 Figs.) December 10, 1897.—This is a design 
of water-tube boiler in which the water is increasingly heated as 
it ascends. The covers D and the manhole covers C are remov- 








able. Firebrick baffles cause the products of combustion to 
pass three times through the tube system. Water leaves the upper 
extremity of the tubes and passes along the whole length of the 
evaporating drum before descending to be reheated. (Accepted 
November 30, 1898.) 


17,306. P. Arbel and J. P. Tihon, Paris, France. 
Rotary Motors. [5 Figs.] August 10, 1898.—This invention 
has reference to rotary-motive fluid motors or pumps. A ball- 
bearing device is provided between the shaft block and the re- 
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volving piston, the block being constructed in two portions, the 
near peripheral edges of which are bevelled to form the ball race. 


| Fig. 1 shows the arrangement adapted to actuate the rotary 


valves r, a quarter-turn of the lever sufficing to reverse the 
direction of rotation of the shaft. (Accepted November 30, 1898.) 


MISCELLANEOUS, 


20,840. S. Lake, Baltimore, U.S.A. Apparatus for 
Floating Stranded Vessels. [6 figs.) October 4, 1898.— 
This invention provides an ——- for use in hauling stranded 
vessels off shores or out of shoals into deep water. The hauling 
power is applied by winches through ropes which pass over any 
suitable system of pulley blocks. The abutment to resist the pull 
of the ropes consists of a normally buoyant but heavy anchor 
which may be towed to the vicinity of the vessel to be floated 








and then sunk in the desired position. The diagram illustrates 


| this method of floating vessels,in operatio-. The specification men- 


tions in detail forms of construction and methods of cmploy- 
ment, as also a number of auxiliary devices. (Accepted Novem- 
ber 30, 1898.) 


26,002. G. Watson, Leeds. Refuse Destructors, 
{6 Figs.) November 9, 1897.—This invention has reference to 
improved methods of introducing refuse into the furnaces in 
which it is to be consumed. The material is fed periodically or 
continuously (instead of in complete charges as has previously 
been usual) for the purpose of minimising smoke production and 
lessening the labour necessary for stoking and cleaning. Tipping 
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wagons containing the refuse are wheeled on to the furnace deck 
when it is desired to feed the refuse the balanced door E is opened 
inwards and the wagon at once tipped, the wagon top itself closing 
the door, opening and preventing egress of smoke; the door may 
then be closed previous to removing the wagon. Patents Nos. 
14,709 of 1888, 14,245 of 1893, and 21,856 of 1895, are referred to. 
(Accepted November 30, 1898.) 


29,035. G.J.A.Comont, London. Ratchet Clutch 
Mechanism. [3 Figs.) December 8, 1897. The object of this 
invention is to provide an improved ratchet clutch especially 
applicable to bicycle chain wheels. The chain wheel is made 
hollow, and provided with recesses to receive balls or rollers, each 
recess having a spring which assists the ball or roller in returning 
to its required position when the clutch is slipping. In the 
hollow of the chain wheel is a ratchet wheel carried upon 
the spindle, sleeve, or other part through which the driving is 
effected. The teeth are arranged so as to turn freely inside the 
chain wheel unless stopped by the presence of the balls, which 





engage between the forward faces of the teeth of the ratchet 
wheel and the opposing faces of the recesses in the chain wheel. 
When the teeth of the ratchet wheel move backwards they 
merely push the balls or rollers up against their springs in the 
recesses and slip past ; but when the ratchet wheel rotates in the 
opposite direction the teeth catch the balls or rollersand move them 
forward until they engage with the recesses, and thus carry the 
chain wheel round with them. It is stated that the number of 
teeth upon the axle wheel and upon the chain wheel may be dis- 
similar, and that springs may altogether dispensed with if 
desired. (Accepted November 30, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847. to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINSERING, 35 and 36, Bedford- 
street, Strand. 


THE END OF THE SIXTY-SIXTH VOLUME. 
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TENDERS. 





INDIA ae, WHITEHALL, 
ih December, 1898. 
THE SEORETARY OF STATE FOR INDIA IN 
COUNCIL is pre: to receive 
oa enders from such Per- 
sons as may be willing to SUPPLY— 
1. WHEELS with Steel Axles. 
2. STEEL AXLES. 

The Conditions of Contract | be obtained on 
lication to the Director-General of Stores, India 
ce, Whitehall, S.W., and Tenders are to be 

delivered at that Office by Two o'clock p.m. on 
Tuesday, the 10th eary 1899, after which time 
m0 Tender will be a. ived. 

E. GRANT B 8 522 


URLS, 
Director-General of Stores. 
BENGAL-NAGPUR RAILWAY CO., Lr. 


The Board of Directors is prepared to receive 
enders for : — 
Three TRAIN FERRY PADDLE STEAMERS. 
Specifications and Forms of Tender can be obtained 
at the Company’s Office, No. 132, Gresham House, 
Old Broad Street, E.C. 
For each Specification a fee is charged, which will 
not be returned. 
Tenders to be delivered not later than Noon on 
Tuesday, 24th January, 1899. 
The Directors do not bind themselves to accept the 
jowest or any Tender. 
By Order of the Board, 
ROBERT MILLER, 8 496 
Managing Director. 





THE BENGAL AND ‘NORTHWESTERN RAILWAY 
COMPANY, Limirep. 





The Directors are prepared to receive 


enders for the Supply o 
1639 COILS of GALVANIZED STRAND WIRE 
with 12 Tons of GALVANIZED EYE BOLTS 

for Fencing. 

Specification, with Form of Tender and Company’s 
General Conditions of Contract, may be obtained from 
the Company’s Offices on payment of a fee of 10s. (no 
part of which will in any case be returned). 

Tenders are to be delivered in sealed envelopes 
addressed to the undersigned, and marked on the 
outside “Tender for Fencing,” and lodged not later 
than Noon on Monday, the 9th day of January, 1899. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

By Order of the Board, 
E. L. MARRYAT, 
Company's Offices : Managing Director. 
237, Gresham House, Old Broad Street, 
__Uondon, E.C., 28th December, 1898. 8 520 


GLASGOW CORPORATION (ELECTRICITY 
DEPARTMENT). 


w Corporation invite 


’ ] Yenders for Providing and 
ERECTING GENERATING PLANT at one or 
ether of their new Electricity Works. 

Tenders will include two Engines of 200, two Engines 
ef 400, three Engines of 1100 and two engines of 2200 
Indicated HP., with Dynamos and Condensing Plant. 

Copies of the Specification and Form of Tender may 
be had on application to Mr. W. A. CHAMEN, Engineer, 
75, Waterloo Street, on payment of Two Guineas, 
which will be returned on receipt of a bona jide Offer. 

Tenders, endorsed ‘‘ Offer for Electricity Generating 

Plant,” to be lodged ong hn the Subscriber on or before 
Saturday, January 2let, 1 

The Corporation do not bind themselves to accept 
the lowest or any Offer. 

J. D. MARWIOK, 


City Chambers, Glasgow, Town Clerk. 
18th December, 1898. 83 
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BOROUGH OF CHELTENHAM. 


REOONSTRUCTION OF RETAINING WALL, 
HEWLETT’S RESERVOIR. 


The Corporation of the Borough of Cheltenham 


hereby invite 
enders for the Work of 


RECONSTRUCTION of the RETAINING WALL 
at their No. 3 Reservoir at Hewletts, near Cheltenham. 
Plans, Specification and Conditions may be seen, 
and Forms of Tender may be obtained, on application 
at the Office of the h Surveyor and Engineer, 
Municipal Offices, Chelten 
Tenders to be sent in to me, the undersigned, en- 
dorsed “ Tender for Reservoir Wall,” on or before the 
~~ day of January, 1899 
The ion do not bind themselves to accept 
the lowest or any Tender. 
E. T. BRYDGES, 


sosiof all 


PARISH OF ST. MARY, ISLINGTON. 
TO ENGINEERS. 
The Vestry of the above Parish is prepared to receive 


[lenders for an Extension of 


the General ENGINEERING INSTALLATION 
at the HORNSEY ROAD BATHS. 

Persons tendering must annex to their Tenders a 
schedule of wages relating to their trade, and will be 
required to make a declaration that they "do. and will 
during the continuance of any contract they may 
enter into with the Vestry, continue to pay ny? — 
Union rate of wages asin practice obtain, and observ 
the conditions and hours of labour valent sn ache 
the several classes of labour they may employ ; they 
will be required to enter into a contract to find two 
sureties for the due execution of the work, and they 
must also agree not to sublet or assign over their 
contract, or any part thereof, without the consent of 
the Vestry. 

Plans may lie seen, and Conditions, Specification 
and Forms of Tender obtained, on and after 5th 
January, 1899, between the hours of Two and Four 
o'clock in the afternoon, on application to the 
Architect, Mr. A. HEesset, Titrman, F.R.1LB.A., 6, 
John Street, Bedford Row, W.C., provided the person 
applying has previously deposited with the Vestry’s 
Treasurer at the Vestry Hall, Upper Street, Islington, 
asum of £5 (for which he must produce a receipt to 
the Architect), which will be sees on the receipt 
of & a Jide Tender and the return of all documents 
issued, 

Sealed Tenders, enclosed in the envelopes supplied, 
must be delivered to the undersigned not later than 
Twelve o'clock Noon, on Thursday, 19th January, 

1899. 


The Vestry does not bind itself to accept the lowest 


or any Tender. 
WM. F. DEWEY, Vestry Clerk. 


Vestry Hall, mw hy nade Street, Islington, N., 


sember, 1 S 523 





PARISH OF ST. MARY, ISLINGTON. 
TO BOILER MAKERS. 





The Vestry of the above Parish is prepared to receive 


[lenders for the Supply of 


TWO LANCASHIRE BOILERS in connection 
with the extension of the HORNSEY ROAD BATHS. 
Persons tendering must annex to their Tenders a 
schedule of wages relating to their trade, and will be 
required to make a declaration that they do and will 
during the continuance of any contract they may 
enter into with the Vestry, continue to pay the Trade 
Union rate of wages asin practice obtain, and observe 
the conditions and eours of labour prevalent amon, 

the several classés of labour they may employ ; an 

they must also agree not to sublet or assign over their 
contract, or any part thereof, without the consent. of 
the Vestry. 

Specification and Drawings may be seen, and 
Forms of Tender obtained, on and after 5th January, 
1899, between the hours of Two and Four o'clock in 
the afternoon, on application to the Architect, 

Mr. A. HesseL. Ti-tMaN, F.R.I.B.A., 6, John Street, 

Bedford Row, W.C., providing the person applying 
has prev iously deposited with the Vestry’s Treasurer 
at the Vestry Hall, Upper Street, Islington, N., a 
sum of Two Guineas (for which he must produce 
a receipt to the Architect), which will be returned 
on receipt of a bona side Tender, and the return of 
all documents issued. 

Sealed Tenders, enclosed in the envelopes supplied, 
must reach the undersigned not later than Twelve 
o'clock Noon on Thursday, 19th January, 1899. 

The Vestry does not bind itself to accept the 
lowest, or any Tender. 

WM. F. DEWEY, Vestry Clerk. 
per Street, Islington, N., 
ecember, ‘1898. 


Vestry -_ Ny 
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CALEDONIAN RAILWAY COMPANY. 


LANARKSHIRE AND AY AYRSHIRE RAILWAY 
ACT, 1897. 


The Directors of the Caledonian Railway Company are 
prepared to receive 


[lenders for the Construction 


of a MAIN LINE of RAILWAY, commencing 
by a Junction with the Company’s Railway near 
Newton Station, in the County of Lanark, and 
terminating ‘by a Junction with the Lanarkshire and 
Ayrshire Railway, presently in course of construction, 
~a Clarkston, with FIVE BRANCH LINES, The 
sed line of Railway extends to 10 miles 12.4 
ae, and will be divided into two separate Con- 
tracts. 
Contract No. 1 includes the portion of the main 
line from Clarkston to Meikle Aitkenhead, Cathcart, 
with three branches to the Cathcart District Railway, 
and one branch to the Busby Railway, extending 4 
all to about 5 miles 11.9 chains. 
Contract No. 2 includes the portion of the main 
line from Meikle Aitkenhead to Newton, with a branch 
to the Carmyle and Newton Extension Railway, ex- 
tending in all to about 5 miles and half-a-chain. 
The work for which Tenders are required is exclusive 
permanent way materials, signals, station 
buildings, offices, sheds and similar structures. 
The Contract Drawings may be seen at the Offices 
of Messrs. Formans & McCat., C.E., 160, Hope Street, 
Glasgow, on Wednesday, 28th instant, between the 
hours of Eleven a.m. and Four pm., where copies of 
the Specifications, S les 0 and Form 
of Tender may also be obtained on payment of £2 oa 
An Assistant Engineer will meet intending 
tractors at Clarkston Station on Friday, 30th  Brorg 
On the arrival of the 9.56 a.m. train, to point out the 
site of the works. 
Tenders must be endorsed “ Tender for Contract 
No. ...., Lanarkshire and Ayrshire Railway wd 
1897, *and must be delivered at the Office of 
Secretary, Caledonian Railway Company, 
Buchanan Street, Glasgow, at or before 
Monday, the 16th January, 1899. 
Directors of the Caledonian Railway Company 
bind themselves to accept the lowest or any 


ers. 
J. BLACKBURN, Secretary. 


Caledonian Railway Com) Clase ~ 
oe, eae Biree A age t: 





Jo%, 
oon on 


do n 


ENGINEERING. 


TO BOILER MAKERS AND OTHERS. 


The GUARDIANS of the POOR of the BILLERICAY 
UNION will at their Meeting to be held on Tuesday, | water 
a ag day of January, 1899, be prepared to 


! I Fenders for Providing and 
FIXING a STEEL CORNISH BOILER at their 
Workhouse, Billericay. 
pecification can be seen at my Office, New Road, 
Brentwood. 
The Guardians do not engage to accept the lowest 

or any Tender. 
By Order, 


C. EDGAR LEWIS, Clerk. 
_ Brentwood, 2lst December, 1898. 8 508 


APPOINTMENTS OPEN. 
INDIA — WHITEHALL, 


December, 1898. 
BY ORDER OF THE SEORETARY OF STATE 
FOR INDIA IN COUNCIL, 


INDIAN STATS ° RAILWAYS. 


D8 ughtsman Wanted, 
tor e service of the Government ot 
India, with a thorough knowledge of loco- 
motive, carriage and wagon and general workshop 
lesigning. e not more than 35. Salary 400 ru 
Ov thege oye ree ar out and home.—Applica- 
7. sed —", to the 
DIRECTOR GENERAL OF ES, India Office, 
Whitehall, London, 8.W., aos further details 
regarding the conditions "ot appointment will be 
furnished. No application will be received after 
2nd January, 1899. 8 475 


‘Wanted, an Energetic Steel 


WORKS MANAGER, of sound practical 
experience in the manufacture of steel by the open- 
hearth process, and in the rolling of plates and large 
sections. Applicants to state in strict confidence 
where experience gained, age, and any other neces- 
Sary particulars.—Address, 504, Offices of Enal- 
NEERING. 504 


Wanted, a General Manager 


for a Chemical Manufactory abroad, em- 
ploying about 50 workmen, producing Fine Chemi- 
cals (Organic); must be experienced in the control 
of workmen, capable of applying the results of re- 
search laboratory to industrial productions, and have 
good knowledge of French.—Apply, fully statin 
— experience, nature of testimonials an 
salary ted, to A. B. C., care of Srresr & Oo., 
30, Gornh ll, E.C. $521 


irst-rate Machine Factory, 

speciality : hoists and lifts driven by hydraulic, 
electrical or mechanical power, is looking out for a 
SMART REPRESENTATIVE for London ; engineers 
versed in the lift line and having good connections 
with architects preferred. Deutsch verstehende 
Herren bevorzugt. References wanted.—Apply, J. G., 
6419, care of RuDOLF Mossk, Berlin, 8.W. 8 464 


A Ssistant Works Manager.— 


WANTED, for the Birmingham district, a 
thoroughly con Seng MECHANICAL ENGINEER to 

take charge, under the manager, of workshops engaged 
in the manufacture of high-class interchangeable 
engine parts. A man under 35, well educated, with 
some knowledge of electrical work and modern 
engineering methods, should find the opening a good 
one.—Address, stating age, salary required and full 
particulars of experience, S 479, Offices of ENGINEERING. 











i 











Wanted, a Well -educated 


and experienced ASSISTANT MANAGER, 
accustomed to light and heavy tool work, hydraulic 
and general engineering. Preference given to one 
having had some experience of shop management with 
the most modern tools. Age not to exceed 35. Ex- 
cellent opportunity to an able man.— Address, in 
confidence, stating age, experience and salary ex- 
pected, 8 433, Offices ‘ot ENGINEERING. "S 433 


W anted, to proceed to 


Germany at once as inspector, a MAN 
thoroughly conversant with the manufacture and 
rolling of steel plates ; a knowledge of German preferred, 
but not absolutely necessary. State salary uired 
and enclose copies of testimonials.—Apply, by letter 
only, to INSP. R, care of WIGHTMAN, oom: am and 
ANpDREWsS, 31, Victoria Street, Westminster. 8 503 


W anted, for Harbour Works 
in Scotland, TWO COMPETENT OIVIL 
ENGINEERING DRAUGH TSMEN ; one for general 
engineering work, and one with special experience in 
structural ironwork. —Applications, without testi-, 
monials in the first instance, stating age, re nee’ 
qualifications and salary required, to be ad 
8 513, Offices of ENGINEERING. 8 an 


W anted, Immediate ly, 

DRAUGHTSMAN for general engineering 
and wire rope-making and winding machinery. State 
ages experience and salary required.— Address, — 


Offices of ENGINEERING. 
W anted, Mechanical 
DRAUGHTSMAN, who can get out estimates 

ons has gone through shops preferred.—Address, 
8 493, Offices of ENGINEFRING. 8S 493 


anted, for N.E. Coast, an 
EXPERIENCED DRAUGHTSMAN for high- 

class marine engine work.—Address, 8 505, Offices of 

ENGINEERING. 8 


A ppointments as Inspectors 
of weightsand measures may be OBTAINED 
by persons over 21 who will qualify ape Board of Trade 
Exams. Salaries £100 to £350 a r.—Write for 
iculars to INSPECTOR OF WEIGHTS AND 
MEASURES, Oakham, Rutland. 8 182 


f['raveller for Best Class 
Electrical ents bg on commission. 
—State full particulars to ELLER, care of 
WIiitNes, 162, Piccadilly, Londen W. 8 446 

Pxpetienced Cost Clerk and 


BOOK-KEEPER WANTED by firm of engi- 
neers and shipbuilders in China; three years en; 





























Dec. 30, 1898, 
Hey Man Required for a 
my roguetd Required fom,» 








e laundry machinery, do small 
carpen jonny &c. Wages £1 7s., in addition 
toa coals permanent job to 


onal onl itable 
a ly suita man.—Apply, by 
letter, stating full particulars o! : 
to Y. i. H., care of Street & Co., 30, o Oca Ee. EC. 84% 
A} Berlin Firm (General 
hands OPEN to TARE Oe Poy by HD Md 
jums.— Ad: 


APPRENTICES at + ga a 
A.M.LC.E., care of R. J. Busu, 92 and 93, Fleet Street, 
London, R 650 








Firm of sp ineers, Mech- 

anical aot ee electrical, within 12 miles 
pice ge go are P REPARED to REOEIVE a limited 
number of young gentlemen as PUPILS 
terms. ~ Aelesta: 8 497, Offices of ENorxeenine. lia: 


Pupils—Mechanical En gi 


neer, general er of e@ CO 
Government commenters, talige ped bul dane 
ironfounders and general engineers, HAS V cance 
for — Premium moderate. Personal supervision, 
ress, C 35, care of OC. BigcHaui, Advertisement 
Contractor, Liverpool. § 249 


LD me ng Pupil.—Vacancy 


Bn 2 — (Government Contractors) manu- 











of ery, oil and 
caging, ona moderate premium.—Address, E te, 
of ENGINEERING. E 752 





SITUATIONS WANTED. 





n Engineer, at present in 


South Africa, who for over four years has been 
connected with one of the two largest gold mining 
corporations of the country, and has for the last two 
years of the time held a responsible position on the 
mechanical staff of that corporation, is OPEN to 

ACOEPT asimilar POSITION, not necessarily in South 
Africa. He is thoroughly conversant with the latest 
practices in cyaniding, milling and slimes treatment 
plants, Highest references can be given. —State 
terms, &c., to A.M.I.M.E., Box 2221, Johannesburg, 
Transvaal, "8. Africa. 8 460 


iyectrical Engineer, 18 Years’ 


experience in construction and management of 
complete steam and electric 
power, REQUIRES APPOINTMENT. home or abroad. 
—Address, 8 518, Offices of ENGINEERING. 8 518 


Wanted, Engagement as 


leading draughtsman ; large and varied experi- 
ence in steam, gas and oil engines, boilers, construc- 
tional works, estimates, specifications, &c. Technical 
training, neat and expeditious; first-class references, 
moderate salary. — Address, 8 516, Offices of Enat- 
NEERING. 8 516 


A n Engineer, speaking and 
writing English and French fluently, seven 

years in India as m er of the branch of a large 

engineering firm, also of large saw mills, is OPEN to 

a ee at home or abroad. Best 

reference: 

‘Address, 8 318, Offices of ENGINEERING. 8 318 


K ngineer (30), Educated, 

thorough scientific training, nine years’ practice 
(high-speed engines, air-compressing, filtration, chemi- 
onl plant), able designer, linguist, WANTS responsible 
POSTwith consulting engineer with view to partnership. 
Some capital.—Address, S 507, Offices of ENGINEERING. 


(Clerk Desires a Situation; 


practical technical knowledges; writes and 
speaks German and French fluently.—Address, S 452, 
Offices of ENGINEERING. $ 452 


Premium Pupil. .—Gentleman 
WISHES to PLACE SON with first-class firm 
of engineers or shipbuilders.—Full particulars to C. 


RICHARDSON & CO., Engineer’s Agency, 65, — 
Buildings, Ludgate Cirens, E.C. 8517 


PARTNERSHIPS. 
Lig hones! scrndprpenre 


tical engineers) desirous of entering-este- 

eering concerns, are invited to commu- 
roe with the undersigned, who have numerous bona 
fide establishments to admit such. References 
are given and requi! —WHEATLEY KIRK, PRICE 
and GOULTY, o Queen Victoria Street, London, E.0.; 
and Albert Square, Manchester. 


Hires Firms of Good 


UTE, ©) to admit partners or desirous 
outright, py requested to communicate with 
ed, who have numbers of clien 
= such.— 





— for lighting and 





























2D 
TLEY KIRK, PR: as trae 
Site ace .; and 


ey Price ore] 
1850), MECHANICAL 
ns Ens, ri 


ONEERS an 
-cgapes Arms Vatcamone £2,000, 000 ANNUALLY. 





Albert’ Chambers, Albert Square, Manchester ; and 
49, Queen Victoria Street, Lon treet, London, E. 


Manchester Office, INDICATOR. London Office, INDICES 


Partnership. —An Old- -estab- 
, trading 
rg 7 firm of m of engineer a pS ADM _s 


beer Sr ER as a partner, to 
poring ore Srp om IPBUILD: hes Soll se in 





ec of shi ddress, 
steam y: ts and considerable re ir work.—Addre: 
with full ENGINEER, care of Messrs 


Lake & Lama, 10, New Square, Lincoln’s Inn, aor 


Power and Traction 
|_— MEOH. ENGS. 





lec. - 
fs S: 0 <eclontation i Great 


SYSTEM, care of 











— Offices, Cheltenham, Town Clerk. 
th December, 1898. 8 494 


8 495 





ment ; paid out and home.—Address, 
iad : DOOK,- 1 Lane, 
age 7 stad required, » 16, Philpot Ty 
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WANTED, &c. : 
Rx Plate. —Martin Lucke, 


ida de 0, 715, Buenos Aires, and 12, 

Avenida cdon £C., UNDERTAKES.. the 

Lime. ESENTATION of Manufacturers in the et 

Plate e Republics, 8 525 

pans Exhibition, 1900.—An 

English Consulting Engineer, who will represent 

one wea firm = cy thove exhibition, and a = 
knowledge of foreign and wor' 

Visnes to. REPRESENT two additionst tonal engineering 
or tool-making firms. Fees £400 each. 

Address, 8 370, Offices of ENGINEERING. 8 370 


W anted, by a Gentleman 


thotieiatile accustomed to the tool trade, 
a SOLE AGENCY for American machine tools for 
the North East Coast.—Address, 8 510, Offices of 
ENGINEERING. : § 510 


anted, by a Gentleman of 

good camnecliion, a SOLE AGENCY on the 

North East Coast, for deck machinery and —— aa 
Address, 8 511, Offices of ENGINEERING. 611 


ining Waginsess-& 
Gentleman, proceeding abroad on January 14, 
WISHES to MEET a MINING ENGINEER who has 
experience or owen of prospecting for gold, and 
who must be physically sound, to accompany him to 
a country one month’s histant trom England. —Write, 
—* experience or training, age .% ‘ull particulars 
to C. B., WILLINGS, 162, Piccadilly, W. 8 514 


Bowing Engines. — Wanted, 
a pair ; horizontal preferred ; maximum space 
occupied must not exceed 40 by 16 ft.—Send full 

riculars and price to BOX 77, Post Office, eg oo 
rough. 


Wine NeworSecond- iat 


IRON ROOF, 150 ft. by 55 ft., in one or two 

also COLUMNS, suitable for engineer’s shop. 

Send * artioulare, —Address, 8 512, Offices of Enar- 
NEERING. 8 512 


Wanted, a Foundry Cupola; 


must be in good condition, about 4ft. diam. 
and 25 ft. high ; no objection to boiler shell converted. 
Reply with price and sketch, delivered London. Also 
about 40 ft. second-hand SHAFTING, 8in. diam., with 
brackets and bearings.—Address, 8 509, Offices of 






































ENGINEERING. 8 509 
PUBLICATIONS. 
leanings from Patent Laws 


F ALL COUNTRIES. 
By W. LLOYD WISE, F.R.G.S., Assoc. Inst. 0.E., 
Fallow A the Chartered Institute of Patent Agents. 
rst portion (now ready, price Two Shillings) 
PPh rb information as to the Patent Laws, tice, 
Area, Population, Productions, &c., of 22 Countries. 

‘‘ This work gives a great deal of "information likely 
to be useful to inventors ae owners of patents in a 
emall compass.” — Time 
Loxvon: F. WISE-HOWORTH, 46, Lincoln’s Inn 

Fielda, W.0. 9749 


“EP perimentson the Pressures 


and Explosive Efficiencies of Mixtures of Acety- 

iene and Air.” By FREDERICK GROVER, -C.E., 

oo LM.E. ay agg ineer, Greek Street Chambers, 
Post free, 1s. 1d. 3164 


Books —Scarce and Out of 
PRINT BOOKS SUPPLIED. Please state wants. 
“‘Nicholls’ Practical and Theoretical Boilermaker,” 
10s. 6d. post free. —BAKERS, Booksellers, roe 

















FOR SALE. 


retical . 
Manufacture of Explosives. By OSO. 
In Two Volumes, Medium 8vo. 
“Mr. Guttmann's important book. ale ti 


EXPLOSIVES: The Manufacture of. 


op SB we sen Bag gy oo the 
AR GUTTMANN, 





“In the work is given such an exposition of the fact 


A Theo- 


Properties, and the: 


Physical and Chemical 
Assoc. M, Inst: O.E., F.1.C. With 328 Illustrations. 


as to enable one to gain a fair grasp of the subject.” —Zngineering. 





With 2 Ilustrations. Crown 8vo. 58. 


Compressed Air Auto 


AUTO-CARS, TRAMCARS AND SMALL CARS. 


By D. FARMAN, M.E. "sole Authorised Translation from the French. By LUCIEN SERRAILLIER. 


Serie ic deer tare, Pood Types of Motors, Description of the Various Systems of Steam Traction, 
Petroleum Auto-Cars, Electric Auto-Cars, &c., &c. 
“ This excellent book is full of every kind of information on motor cars.”— Electrical Review. 





hater, Second Edition, Revised and Enlarged. 14s. 


“A distinct isition to ou h 
“The best text-book we baiee seen on & Mitte. varias subject.”- 











M.P.S. Thorough! ly Revised and Enlarged. 
Vol. I1.—APPARATUS. 


“The best work on the subject.”—Znglish Mechanic. 


HYDRAULIC MOTORS: TURBINES AND 


PRESSURE ENGINES. By G. H. BODMER, A.M. Inst.C.E. With 204 Illustrations. Tables and 


Engineerin 


ELECTRIC LIGHT INSTALLATIONS. By Sir D. 


SALOMONS, Vice-President of the Institution of Electrical Engineers, A.I.C.E., M. Amer. LE.E., 


Vol. I.—ACCUMULATORS. E:eutn Epiri0n. 
SEVENTH EpITION. 

Vol. It11.—APPLICATION, Szventu Epirion. 
**A valuable addition to the literature of the subject.”"—Enginecr. 


"—Marine or 


With 33 Illustrations. 5s. 
With 305 Illustrations. 7s. 6d. 
With 32 Illustrations, .5s. 





ENGINEER DRAUGHTSMEN’S WORK. Hints to 


BEGINNERS. By a PRACTICAL DRAUGHTSMAN. Second Edition. 
“‘A more efficient and instructive help than this little book is impossible to conceive.” — Railway Engineer. 


With 80 Illustrations. 1s. 6d. 





CATALOGUE OF WORKS ON ELECTRICITY, &c., POST FREE. 


2688 











copy of THE 


THE THETA-PHI 


post free. 


6s. net, post free. 





SS TENSE" 


Finglish Industrials, Limited, 


Manchester, Newcastle-on-Tyne, Glasgow, Perth, 
Belfast, London and Liverpool. 
COMPARISON LAMPS. 
We guarantee our Lamps as follows :— 
23-Watt Lanai Lamps, 500 hours, breakage not 
more than 10 per cent. 
4- a Lamps, 1500 hours, breakage not more than 


ahd cent. 
High | e Lamps, 3-Watts. 
Trade a 





London : WHITTAKER & CO., 2, White Hart Street, Paternoster Square, E.C. 





THE ‘PRACTICAL ENGINEER,” Published every 


Friday, Y;, pri ice 2d. Subscription 10s. per annum, post free to any address, at home or abroad, including 
** PRACTICAL ENGINEER ” POCKBT-BOOK FOR 1899. 550 pages oat Rules, Tables, &., &. 


DIAGRAM PRACTICALLY 


APPLIED TO STEAM, GAS, OIL AND AIR ENGINES. By H. A. GOLDING, A.M.I.M.E, Price 3s, 


THE ABC OF THE DIFFERENTIAL CALCULUS. 


By W. D. WANSBROUGH, Author of “ Portable Engines.” Price 3s. net, post free. 
‘The book is the clearest exposition by far of the fundamental theories of the calculus we have seen."—The Engineer, 


HEAT AND HEAT ENGINES. A Treatise on 


THERMODYNAMIOS, as practically applied to Heat Motors. By W. C. POPPLEWELL, M.Sc. Price 


“The volume is one which we have pleasure in har egner ie to the attention of those engineers who wish to gain a clear 
tion of the 'y laws of the heat engine."—The Engineer. 2852 


__ THE TECHNICAL PUBLISHING CO., Ltd., 31, Whitw 31, Whitworth Street, Manchester ; and all Booksellers. 








plied. § Prices on application. 
Bobler Bros. & Co., Sheffield, 


Contractors, &. 
30 | Head Office for North of England, Scotland & Ireland : 


55, Market Street, ene z 
and also 





Fer Sale, on Hire Purchase, 


MACHINERY of every deasetptton., — on 
deferred payments or for cash, new and second-hand ; 
write for circular; inspect stock, including Lathes 
(all sizes), ae Machines, Saw Benches, &e., &c. 
ROWLAND G. FOOT & CO., 12, Gt. St. Thomas 





Apostle, London, E.C. 1142 
For Sale :— 
Three Second-hand 3-ton STEAM DERRICK 


CRANES (our own make), with jibs 45, 50 and 55 ft. 
long. All cay and in capital order, ready for 
use. Also On ngye Special STEAM PUMP, 16 in. 
by 12 in. by 24 in., in thorough order, cheap. 
BUTTERS BROTHERS & CO., 
20, WATERLOO > Preaer, GLasaow. 


See Illustrated Advertisement, page 13. 


Ix re. Re DOIG & BROADLEY. 


Fors ale, as a Going Concern, | ca 
SHIPBUILDING and REPAIRING BUSINESS, 
conveniently situated on the Humber ; well- -equipped 
with adequate machinery ; valuation under £2500; 
very low rent; immediate possession.—For further 
particulars apply to the Trustee, Mr. WALTER SOOTT, 

Chartered Accountant, Bowlalley Lane, Hull. 8 492 


A Small Engi neering Business 

in London FOR SALE as Going ee ora 

Partnership might be entertained.—Address, DELTA, 
at SHELLEY’s, 38, Gracechurch Street, E.C. *S f 


Bok Screw and Forging 


BUSINESS in Yorkshire, 
TO BE SOLD asa Going Concern. 
Well established ; good connection. 
Principals only. 
Address, in first instance, 
©. T. RHODES, 8 371 
Solicitor, Halifax. 


be Let or Sold, Small 


jy 

ENGINEERING WORKS in tanbeth ; very 
completely fitted ag high-class modern machine 
tools ai rfect running erder.— 


T. B., 10, Doctor Strest, wine , 8.E. 8 519 
Might or 


2752 














il Motors, for L or 


haenigh = be 
reversing gears; silent, eran Len at 


N tle-on-Tyne, Guaper, Perth, Belfast. 


EXTRA-SPECIAL TOOL STEEL made of practically 
chemically pure ore. Lasts out three other toois, 


unsu : 
SPECIAL MAGNET STEEL: No. I. Highly absorbent. 
No. IL. Highly retaining. 


ne Second - hand | Milling 


MACHINE, latest ty 
One New TWIST DRILL RINDER for £18 18s. 
One New CUTTER GRINDER for £12 10s. 
F.o.r. at Glasgow. 
For vilke. write to— 
Wilks, Sloan and Co., 
112, BATH STREET, GLASGOW. 


wees 2047 
Telegraphic Address: ‘‘Heiracio.” Telephone No. 63. 


Set of C.S.C. Marine Engines, 


15}in. and 32}in. by agi suitable for 
al LYTH. 
NG R 857 








‘© boat, or for driving a facto’ 
SHIP BUILDING & ENGINEER: 


layton, Son & Co., Litd., 





City Boiler Wor! have in stock 
amine - IMMEDIATE DELIVERY one BOILER 
8 ft. b ft., and one 7 ft. 6 in. by 28 ft., both tested 


Sra duster soamnensttants per square inch. Q936 


and 16 HP. Portable or 





500 20 bi Fagot PORTABLE ENGINES, with or without 


Read f say as eos odiate ee Detirety, ol z Boney 
ly for Imm very, at low lor cash. 
Le. <p 3149 


BARROWS & OO. 
yard Tools on Sale, 


N ew Shi 

READY y INSTANT DELIVERY :—One 
hed Double-ended “Lever” Punching and Shearing 
Uekine One 1}in. Double-ended “Lever” Punching 
nace y oun powe’ Bending Machine 
and jin. ch agen and Shearing Machines. 
team Hammers, 9 in., 10 in. 


W PROGRESS for Laesegod rm fw — 
te-edge to e plates 22 ft. 
6 in., 26 ft. and 30 ft. long. One Combi ined 28 ft, by 
& ft. Plate- Inge hag orgy Machine. Five 
lin., 1} in, and 1} in. “ Lever” and Perry 
Flattening Rolls. Second-hand Tools also on Sale. 





Five Plat 





—Address, 8 454, Offices of ENGINEERING. 8 454 


ee 


r[engye Gas Engine, 25 HP. 


Nominal, sr rate condition, only worked six 
months. PLANT, suitable for above, 
complete, with two Generators, Scrubber, Washer, &c. 

wR DPATH, BROWN & CO., Lrp., Edinburgh. $501 


Piste Planing Machine, 16 ft. 


beds FACEPLATE LATHE, to take 5 ft. 


Dowson G. 














4 ft. a and 5 ft. Radial Drilling 


30 rg PILLAR ganas — 





6 ft. by 2 ft. 6in. square P: 
Singie-ended P PUNCH and SHEAR, 3 in. holes. 
poy Delive: 
Apply, GEO. BOOTH & co., Arundel Street, Gibbet 
Street, Halifax. B 802 
Spencer’ s Keyway Cutting 
MACHINES. 


Improved 6-ft. RADIAL DRILL. 
Improved SCREWING MACHINE, screws and taps 


11-in CREW: CUTTING LATHE, 16 ft. gap bed. 
All new -_ seedy for delivery. 
HN SPENCER & 


Co., 
Main Tool Makers, Keighley. R 654 
ushworth and Co., 


Sowsr’ 

NEW and SECONDHAND TC TOOLS FOR SALE; 
must be removed:—Planing Machine, 12 by 6 by 
5 ft. 6in., by Oldham & Richards, Manchester; six 
smaller ditto ; 14-in. stroke Slotting Machine, to admit 
4 ft. diam. ; 12-in. stroke pas gees Machine, cut gear ; 
strong 16-in. centre Slide ‘acing Lathe, 26 ft. 
gap ; several smaller Lathes; 10 new Radial 

rills ; eight various Pillar Drills ; 1 in., 2 in. and in. 
Screwing Machines ; — flue F ging Machine ; 
Hill’s Plate 
Bending Rolls; Angle-iron Bending Machine, and 
several other Tools. 8 399 


er Sale :— 


Pair Horizontal Corliss CONDENSING ENGINES, 
bs 24 in. 


Excellent Pair. b splendid ENGINES, 48 in. stroke, 
with Porter. governors, beds 23 tt. 6 in. by 3 tt. 
10 in.; suited to work at hi 








1s., 48 in. = grooved fyuied Is 


solid flywheel, 10ft. diam., box bed 18ft. by 2 ft. 6in. 

Three Vertical BLOWING ENGINES, 48 in. steamcyls., 

bei air cyls., 5 ft. stroke, flywheels 20 ft. diam. 
Pair 10} in, by 10 in. Vertical Inverted Cylinder 

ENGINES : Allen & Co.). 

16 HP. Nom. GAS ENGINE (by Crossley Bros.), with 


ind Vertical Brush Electric 


E, 
NON-CONDENSING ENGINE, | stroke. 


ush - side Saw for cold iron; 6ft. Air 


20 in. Horizontal Condensing ENGINE: 3 80in. stroke, Pitch Pine 


"A Hifcia or Assisted Draught 


for Boiler and other Furnaces. No steam 
used; four years’ 
succeas ; no difficul 
SALE. 


working. test perfect 
3 PATENT for LICENSE or 
— Address, 8 453, Offices of ENGINZERING. 





DARLINGTON STEEL AND IRON 00., Lro. 


DISMANTLING. 
a hg following 1 Lots are still 
FOR OB PALE, phen, 8 , to clear SS ee 


egrams :— 

Tele; e, National, No, 60, 

14in. Rough and Finishing Chill, complete, 
rolled rails from 10 to 40 Ib. ». va ae 

Vertical Engine. used for driving 36.in. blooming 
mill, 50 in. cy by Bi stroke, yw 22 ft. diam., 
40 tons weight, by Kitson xe, Awe 


Pair Hoi aor Danone Blowing 
82 in. ¢ fa. by repery - Srwhedt 901 den ated mick 


THE DARLINGTON FORG ©0., Lzp., Darlington. 
Tel Forge, 


Walker’s it val vi fae diam. 
Three aoe Tore Engines, *0 a by 12 in. cyls., 
overhead crank 


Four Pairs of 6 in. ‘Cameron ” Donkey Pumps. 
Lancashire Boilers, 6 ft. 6 in. to Tit. 6 in. diam. 
by 26 to 32 ft. long. Insured and worked at 60 Ib. 


pressure. 
Several Cylindrical Feed-water Heaters, useful as 


One 12 ton Hydraulic W.-I. Jib Crane, working om 
fixed post, 23 ft. radius, 25 ft. lift; lifting, racking and 
Seren ton Hiv ulic Ingot Cranes, 11 ft. radius. 

‘wo n raulic Ingo’ 8, 

Sonn team Crane, wood 


One 7 ton lar and toa 
poe bag radius, 7in. cyls. by Sin. stroke. 

ou 

Twos ton W.-I. Hand Cranes, = ft, radius. 

One 3 ton » ” 12 ft. » 

One 3 ton ‘ 


20 ft. 
One Hercules Crane, wood road Sree 12 ft. $ in. span, 
single-purchase winch at each end. 

One mies W.-I. Overhead ago gen Crane, 47 ft. 
span, o lattice girders, 57 ft. long. 

One Hydra ic Hoist, 134 in. ram, 19 tt, 8 in. lift, 
strong C.-I. columns. Table fitted with rails 4 ft. 
uge. 
loom Shears, 15in. cyls. by 18 in. stroke, 
steel Phe 0 throughout, for cutting 7 in. by 7 in. 
hot blooms, by Crow, Harvey & Co., G 3; practi- 
cally new, only worked four months. 

Billet Elevator and Conveyor, five seta of chains, 
practically new, ae down with above bloom shears. 

Three Lever Punching Machines for fishplates, &., 
tortwo  Hail-strighten Bin Tal Puisibing! Seiten 

ing 
Shy fag 4 by 9in, aah 


‘ iy ee Ba beseling 008. SING: See Tee 
Se be Dontle-ended Nail Panching Machine, 5 in. cyL 


by 8 in. stroke. 
One Lever Testing Machine oor gee to 40-ton, 
One Hydraulic See ae r fishplates, 
12in. ram, he ft. stro! 


One Verti Lo _~ peRRRRR EE lhin. , 


— 
180 . wisi wk "by até & Oo, oe Raman de 
. y, in. by uir 
in Hand Lathe boar hye 
acting Lathe, 20, 6in. bed. 


tim: Wood Tatars’ ln oft bin bed. 
indle. 


Drill, 2 Sin, pind 
One Radial Slotting Machine, ebh’s patent, 6 in. 


60 ILLHP.; fy ft. gap FIXED RIVETER, 10 in. diameter One Vertical Boring Machine, 4 in. spindle, 
ram.—REDPA' 'H, BROWN & CO., Lap., sere 2ft. stroke, me ovt 
Lloyd’s Fan, 11} in. outlet. 

One Hy: draulic table 10 ft. by 2 ft. 8in., about 

100 Machine Tools, comprising Bin, stroke, three 12 in. cyle, used for preming 
Lathes, Drills, Planers, Shapers, Engines, Tyo E Hydraulic Jack Ram Bogies. 

Steam Hammers, &., now ready.—For list appl 
SCOTT BROS. Halifax. y ar 43 Quantity of Steam and other Valves, 3in. to 10in. 


Six W..-I. Billet 7 Oy Pama 
One W.-I. Tank oe} Ba ft. by 4ft. Zin. deep, 


carried on nine W.-I. 
Two semi-circular fs, 67 ft. Gin. span, 793 ft. 
ed principals, C©.-I. columns 


long each, W.-I. plat 
(requires cove: 
One Semi Roof, 31 ft. 6in. span 


rincipals formed of two channel ede oe os 


Pe. em span, 
ft. 6in, span. R766 


long, 
covering). 

Nine -to Roof Pri 
10 Lean-to Roof Princi 


AUCTION SALES. 


BOROUGH OF PLYMOUTH. 
SALE OF PLANT. 


Parkhouse and Sons are 


instructed to SELL by AUCTION at Burrator 
— (14 miles from Dousland Station, G.W.E.), 
DAY, JANUARY 24th, 1899, the of the 
VALUABLE MACHINERY ND PLANT, used in 
construction thereof, made by the best makers, and 
mostly bougit new for these hanger — 
5-ton Steam Travelling Crane, 2 5 
5-ton Steam Derrick Crane, by ditto, 50 $ radius; 
8 HP. Compound Road Locomotive, on springs, by 
Fowler ; four Traction W: by Fowler, with @in 
wheels ; Locomotive Multitubular Boiler, 14 HP., by 
Robe ? Vertical Boiler, 6 HP., Pulsometer : 
pressor, by Max, Western & & Co.; Ti and 
other Wagons, loans Wontees x Rare wo 
— Hydraulic Rams, 
in. Pump, two Tangye’s o Vertical special Gin Steam 
rr ¢ Fun P satis 
ward-Tyler abou 
sections ; Lot Poin 








of the Forte gr 18, Bedtord Street : Hmouth: 
or of E. sae 
Engineer, Municipal Oftioes i Rete 5 





8, hand 3}. cyls., 94 in. stroke, 
ft. by 6 ft. 6 in., will 
“insure for 8b Sheers 


reoe We Wako Stock invited. 


Advertisements see Pages 4 








Liste on % 3153 
JOHN DEL, 40, St. Enoch Square, Glasgow. 


aimee Wonns, SHEFFIELD. 
Address: ‘‘ Forward, Sheffield.” 2782 


and 86. 











Wittiam F-LECC 
posta, ive NEWBRIDCE hai hy 


DRIVING ROPES|: 


OF BEST QUALITY. 





Manufactured by 


IRONMONGERS' ROPE WORKS, Limited, 


BRICKFIELD STREET, 
WoLvbRHAMPTON. 


PACKINGS OF ALL KINDS FOR 3159 


STEAM « HYDRAULICS 


w. c. BAGNALL, tta, 
STAFFORD, 


"3" LOCOMOTIVES onion 


New Departure in Small Locomotives. First-class 
Engines at low prices, giving best results 
with coal, wood, or oil as fuel. 


Portable Railways, Tipping Wagons, Switches, 
Railway Velc scipedes. 


NARROW GAUGE PERMANENT WAYS. 


BULL'S METAL & MELLOID CO. 


EGISTERED OFFICES : LIMITED. 

6, Jeffrey’s Square, St. Mary Axe, London, E.C. 
TeLEeRAMs : “ MEULOID, LONDON.’ 

BULL'S METAL.—Propellers, Bars, Sheets, Pump 

Rods, Valve Spindles, CondenserStaysand Plates, &. 

MELLOID (Reg. Trade Mark and Patented.—Con- 

denser Tubes, Plates and Stays, Boiler Tubes, Stays 

and Plates, Fire-box Plates, Bars, Sheets, Valves, 1 
WHITE METALS.—Babbitt’s, Plastic, &e. 


THOMAS SHANKS & CO. 


UNION IRON WORKS, 
JOHNSTONE, near GLASGOW, 


— SOLK MAKERS OF — 


BARROW S. PATENT 


~ SCREWING AND TURNING MACHINES, 


NINE SIZES— 
1p in., 2 in., 2 in., 8 in., 3} in., 4in., 6 in., 6 in. & 7 in. 


BOLT SCREWERS ONLY, 1 in., 1} in. & 2} in. 


FOR OTHER MACHINES, SEE ILLUSTRATED ADVT., — 
ISSUE IN BACH MONTH, 


COTTON WASTES 


in all qualities frem 


O/G per cwr. 


Wairs ror Saurims aNP QuoraTions ro 


ENOCH RHODES, nove. BRADFORD. 


BLAKE » KNOWLES 


Steam Pump Works, Ld., 
179, QUEEN VICTORIA ST., E.¢, 


PUMPS 


FOR ALL 


Services 


AND FOR ALL 


Duties. 


See our Full Page Advertisement ! 





Turntables, 
666 











8012 











Catalogues Sent on Applioation. 
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7 ASBESTOS= 


MANUFACTURES 


For MECHANICAL, ELECTRICAL, 
PROOFING, and all other Purposes. 


INSULATING, FIRE 


BOILER COVERING COMPOSITIONS, PIPE COVERINGS, 
STEAM & HYDRAULIC PACKINGS & JOINTINGS, &c., &c., 


oF Every DESCRIPTION. 





Catalogues, Samples, Full Particulars, &c., sent on Application. 


WITTY & WYATT, LTD., P 


88, ___88, LEADENHALL STREET, LONDON, Yee: 








A.& W. LONGSDON 


(Late E. Howett & Co., Lrp.), 


WATERLOO IRONWORKS, POOLE. 


ESTABLISHED 1813. 


Z 
ENCINEERS & IRONFOUNDERS, 


Brewers’ Engineers, 
BRASS FOUNDERS, COPPER SMITHS, 


MARINE ENGINEERS. 2964 


ON ADMIRALTY LIST. 
Telegraphic Address: ‘‘ Ironworks, Poole. 


London Office: 180, LEADENHALL ST. | w: 





UNITED ASBESTOS 


COMPANY, LIMITED, 


DOCK HOUSE, 


BILLITER STREET, LONDON, 
Pioneers of the Asbestos Trade. 


COCHRAN & Co. 





Bin IN EEALD. 


PATENT VERTICAL 
MULTITUBULAR BOILERS 


E. C. 


8055 


“AUAAITAGC ALVIGANWI YOI ACV 





S87490dd 40 NOOLE NI 8IZIS 71¥ 


STOCK LISTS AND PRICE LISTS ON APPLICATION. 





High-Pressure & Compound Surtace Condensing Engines 


ALWAYS IN STOCK OR PROGRESS, 





oes ies 30, 1898. 

——- i PATENT AGENTS. 
ae — E. P. Alexander © 
and SON, Fel. Chartered Inst. ee 


yy and Trad 
Pam; * 
EsTaBLisHed ErgutEENx Yease a 
rewer and Son, 
PATENT AGENTS. Esr. 1: 


OHARTERED 
Soe ord LANE, S,, Ber 1044 
And 30, East Paraps, LEEDS. 2614 











(Flasgow: Patent Office, 
VINCENT STREET. 


ORUIKSHANK & FAIRWEATH ER, Chartered Patent 
Agents. Handbook on Patents post free. 2905 


atents, _, Desigas and Trade- 
MARKS, in all countries at a chi 

PROVISIONAL PROTECTION 3 M. 
PLETE PATENT FOR FOUR YEARS gee 
A Chart of 187 mechanical motions, 

Pate: ap dmg 1860, 8, Southampton & wil 

mn in 
Chancery Lane, London, W.O. Telephone 2820. "3088 


J ensen and Son, Chartered 


blished 1868) rot btai Brite Colonial and 
obtain nial and Fo 
tents and e Marks and and Designs Registrations 
Full information on a) 

77, CHANCERY B, Loxpor, W.C. 2976 


[sternational Patent Agency. 


MOURA & WILSON, Patent Agents, 
wie’ ae. St., P.O. BOX 596, Rio de Janeiro. 


0. 438, Holbe peel Telephone 


pis ps. ants Tags (Henry 


Phas sco in LEIGH soe E., “ead In. mre 
— Buildings, 


Tate Marks and edinte proteotion g 
Patents — —G.F. "Kedfern&Co, vj 


General Patent Office, 4, South Street, Finsbu 
London. (Established 1890.) British, Foreign 
Colonial Patents — _ Fp and . 
charges. Trade Marks registered at home 
and abroad. reular gratis. Telephone No. 691, 
Telegraphic Address : ‘“ Invention, London. 2987 


Patents. — — Messrs. Vau ughap 
and SON, British, F. eR Colonial Patent 
Agents, 57, Chancery Lane, transact every 
description’ of business connected : Citn Letters Patent 
for Inventions. ‘‘ A Guide to Inventors” free vee 
Established 1858. 507 
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cbaned ae fr laventong 














Tele. Address: “‘ Works, Mancuester.” Teleph. No. 3685. 


WHEEL-CUT TING 


In Metal by Latest Automatic Machinery. 


COMPLETE CUT GEARS Supplied to H.M. War Department, 


H. B. BARLOW & CO., 


Cornbrook-Works, MANCHESTER. 3084 


Alley & Maclellan, 


ENGINEERS, 
SENTINEL WORKS, 





STEAM, AND SEWACE. 
New Patent COPPER-RING SEATED STOP VALVES, 


NO RE-GRINDING. 


PATENT SIGHT-FEED LUBRICATORS. 
PATENT METALLIC STEAM & HYDRAULIC PACKINGS, 


Entirely enclosed GAUGE GLASS PROTECTORS giving 
absolute security, and SEAMLESS COPPER 
JOINTINGS any size for any pressure. 
THE HULBURD ENGINEERING COMPANY, 
Brass Founpers & Coprersmitus, 
Bene Admiralty, principal Railways, &c. 
. Leadenhall Street, E.C. 3003 


MEDAL re INVENTIONS EXHIBITION, 1885. 





yn eae 








ngdom | 
jpindles and ps. 


ufacturer for the United Ki 


lor Piston Rods, Valve 8) 


THREH MEDALS 
AWARDED 
Thousands working at the present day. 


Sele Man 


PATENT METALLIC PACKING. 3143 
JAMES BDURRAY. 
ANDERSON AY, 
Works Sta ae, Washinton st, | GLASGOW. 





THE WARBURC INDIA" RUBBER C. cd 


Lonpon WAREHOUSE : 


F. WINTER, 8, Redeross St, EC. 
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READY October Issue of our Classified Directory of Ourrent Advertisements in ENGINEERING, in book form for handy reference, together with a List of the Telegraphic Addresses and Key to 
"NOW akg same, and also the Telograph Oodes in use, may be had gratis on application to the Publisher. ag 
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Abbot, J., & Oo woo » Ainé oo oe | Seem, Fae te ee 22 | J “s | Miller, ~ te tat aS Moh ee aye ey L, & Co, 
” ne Aluminium Co.,Ld. 1 ee Mirrlees, Watson &YaryanCo. 33 ; temo bow grag Co, «. 
Abbott Gb. (ewer, a : &Co. <. BL| i ge fens Moncrieff, John . oe Polch : 
+ ae Dick, Kerr & Co., Ltd. |G 46 | Johnson, W., & Sons.. 73 | Morton, F., &Co., Ltd. .. 51 Reset ‘oseph, ¥ Bons, La. 
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Vaughan & Son . 4 
r Shanks, Thomas, & Co. >. Vaughan & Son (Manchest) | 

—_ ee ere Lita. Shelton Iron & peat Co,, Ld. Vauxhall Ironworks es 
Ao &T., Ltd... *.. Simon, H., Ltd. ..°... Von der Heyde, J. B. a 
ll, W. G., Ltd... .. 

haw, J., & Bons, Lid... 
Baliey, W. i., & Co., Ltd. 
Baldwin Toeoinotive Works . 


Barlow, H.'B., & 
& . 


are seees-caitadistt ita 


Sinclair, George : . 
Smidth, F. Lee & Go, . . 
Smit, P., Jr. 





13 

15 

55 

7 

17 Ltd. oe ve oe 

45 Ltd, 1 | Sinclair & Co. 
28 79 
4 

20 

1 
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Fairbanks Co. Seo be, | Lloyd & Davis :. 19 re 
Fairburn &Hall.. :. .. “ % _— & ry Lia. 3; 1825 Leigh .. eo 


illips & ee 
Fairley, James, & fon .. ; | Loe ‘wood & Carlisle, Li Ltd. 17 Bolt & Nut Co. .. 26 
ne Engin vat Iron ab Ltd. .. 68/ Hingley, N., & Sons, Lea.” a | Landon onesy Works Co. 13 | Phosphor Bronze Co., Ltd. ing United Patents, Ltd. 55 
Champion Friction ClutchCo. 86 | Fay, J. A., & =< 
sets FO Fielding & Platt, ta... . H. +» 87} Loudon Bros, .. .. .. 


50 | Holden & Brooke, thd 1 & 32 | Lo: A. BW. oe oe fi Picking, Hopkins & Co. | Spencer, J.,& Sons, Ltd. ee Watson, oot &Sons .. 
° Piggo 
25| Findlay, Alex., & Co. 3 Re Co. ‘ ‘ Lucas & Davis .. .. .. 86 Pittsburg Locomotive Works os | Standard Ammonia Co. bb La. 


» Thos., & Co., Ltd. m, W. 51 | Waygood, R. & Co. 
ae 79 | ° Weardale Iron & Coal Oo., La. 16 
&law.. .. Firth, T., & Sons, Ltd. 62 | Luke & Spencer, Ltd. .. 75 | Poetter & Co. 86 | Stanley, W. F. .. .. W& Webster & Bennett .. .. 39 
Cc . . Fleming, Birkby & Goodall oo ® Taukenbeluee Co. 78 | Pollock, “McNaba Highgate 86| Stannah,J. .. .. 2... i Weir, G. &J,, Ltd. .. .. 12 
Clark, Gordon P. Fleming & Ferguson, Ltd. +» 61 | McInnes, T. 8., & Co., ‘ta. 87 | Poole, R., & Son Co, 50 | Steel Company of Scotland Weldiless Steel Tube Co. .. 
Clay Cross Co. 71 | Forrestt & Son, Ltd. .. ter... «+ 87) Mac! 4? Pooley, H., & Son + 20) Stern teas ag ae. ae «20 
Clayton & Shuttleworth Foster, W., & Co., Ltd, . _4| McNeal Pipe & Foundry Go. 87 | Pratt, Chuck Co. ‘ Sterne, L., & Co., Ltd. :. 
Cleveland Machine Scre' \. , 6 | H &Co., Lid. .. .. 72| M’Neil, or ~ .» «+ 51| Price's Patent Candle . Steven & Struthers .. .. 
n Cochran & Co, .. .. .. Ltd McOnie, A. & P. W 76 | Pri . Stewart, A. & J., & Menzies 
Birch, J., &.Co., Ltd. Cochrane, J. .. oe ++ 64! Works Co, .. + «+ 82| Manning, Wardle & Go, 1 & 75 fe 0d oe oe ce Storey, Isaac, & Sons 
Blackburn, Jos. .. -- «- Cole, Henry A.,& Co. .. 65 ms .. 19| Hunslet Engine Go. .. M4 Marshall’ J ,&Sons.. .. 6 | Pulsometer ., | Sturtevant Engineerii Engineering Co. 
BlackwallGalvanizedIronCo. Coltman, H.,&Sons.. .. 64/| Fraser, John, & So . | Hunter & English 1| Marshall, ik & Co., Ltd. 88 td, oe ee ee oe A Sun Insurance Office ( 
Blake & Knowles’ Steam J. Galloways Limited 59 | Hurst, Nelson& Uo. Ld. 1, 69.85 | Martin, w. A., & Co. 13 Taite, Howard, & Co., Ld. 
.» & Co. -. 87| Gandy’s Belting Co Hutchinson, Hollingworth Mason Bros. . oo ve & Jefferi: Toe Limited... 
Cowans, Sheldon & Co., Ld. - 36| Garret t, R., & Sons, Ltd. oe and Co.. Ltd. 50 | Mason Regulator Co. ns oe Tay’ Cc. 
Cowlishaw. Walker & Co., vn 19 Gehrekens, ' Cc, Nes eo ce eee Engineering . FB, ‘ ll . BF. ot ood & ¢ Chalten, Ltd. 
Craig, A. B., & Co., Ltd." 51 | Geipel & Lang 87 | , Ltd. BER, eiticc Redpath & Paris 
3 | Creig& Donald .. ..... 82| Gimson& Co. ihaligaten): i La. &5 Indie Rubber, ‘Gutta Percha, . 67 Tei = Mtg. Co., Ltd. 3: 
3 | Crow, Harvey & Co. 67 | Glenboig Union Fire Clay Co. 86 & Telegraph Wks. Co., Ld. .» Ltd... 27 0 :. 10 Lai os ‘Transporter Co, 
ros. .. | Cruikshank % Pairweathar 4 | Goldsworthy & —* oo ce Ironmongers’ Rope Wks., Ld. “ > Enoch - 4 Bank Iron Co. 
Bradford, John, & Bons .. | Curtis & Curtis .. .. .. 80] Goubert Mfg. Co. os Isca Foundry & Eng. Oo" eo 3 Co., Ltd. 8 . Thatnes ae Bhip- 
Bradford, & Co. | Davey, A. J. 65 Grafton & Co. ++ 19 |-Isler, C. vo sy -»«- 18 | Metropolitan “Railway Car- ¥ . building Co, ee 
Brainard ailing Machine Co, 41 | Davey,Paxman &Co., Ta. Ta3l Greaves, Bull & Lakin” +.» 78| Jackson, P. R., & Co., 1a. 1 riage & Wagon Co., Ltd. 85 0 ‘ Thompson & Co, . oc m2 
mer, J.A.,&0o. .. : | Davies, W. J., & Sons 19 | Greenwood & Baty, Ltd. 33 | Jenkivis Bros. .. .. .. 82) Midland Railway Roger, R., &, Co. ° seat. 2 John... +» 86 - 
Brewer &Bon .. ++ &Son .. « . 41! Davis& Primrose eee ae | Grice, Grice & Son . ani. #4 ose BLS Jensen & n& Son se. ow 00 oon 41 8 and ‘Wagon bat Ltd. ° ‘85 Rogers eee Locomotive Co. . motive Co, .. 70! Thornton, A. A Go ve ive 3 f os bed | Young, H., & Cores se: oe J 


W/. EX. WikL.L.cox & CoO., L'TD., 


Eosisac Warehouse : 34 & 36, SOUTHWARK STREET, Offices : 28, SOUTHWARK STREET, LONDON, S.E. 
’ SOLE AGENTS FOR THE © Tie “I.” Sole Proprietors of the’ 


PATENT PENBERTHY INJECTOR. EJECTOR or STEAM JET PUMP “ WILLCOX NEW SEMI-ROTARY” 


The Cheapest and Best Feeder 
for Marine, Stationary, With Interchangeable Parts. 
Traction and Portable Boilers. : 


SIMPLE, RELIABLE, DURABLE RELIABLE AND ECONOMICAL, | - BEST PUMP in the MARKET. 


Absolutely AUTOMATTIO and ke. 
RESTARTING. May be placed Horizontally or Perpendicularly. | ing parte are of motal aud the wear and 


JETS INTERCHANGEABLE. tear is. redused to'a mininfum, no leather 
o> or rubber being used. They are 


Engineers who have = sane gaan =e 
PE : j  PENBER TAM \ dia nig’ ole Soap of exeal 
Largest Sale eal a i \(f 3 capacity, and are self-contained. 

oF ANY 411441 | Ee wer! ONCE USED, ALWAYS USED. 
tomatl ; Mae gs THE PUMP OF THE FUTURE. 
om png : , SIMPLE, RELIABLE, DURABLE, 
Py aii : Will Pump up to 4000 gallons per hour. 
ae = fies. 3 Agents for Ireland for our merry Pumps: 
IN USE. 0" J, JONES & BON, 15, Parliament Street, DUBLIN. 


EDGAR ALLEN-& CO., = lea eee im ne 
“sms” \OAST STEEL FILES, 


SHEFFIELD. ) Alten’s Self-Hardening Tool Steel, Miners’ Drill Steel, Steel Castings, 
LONDON: 62; QUEEN VICTORIA STREET, EO. Gags Dynamo-Magnet Castings yielding Highest Permeability. pe 


Ww. 
Barron, F. C., & Co. .. 
Barrows & Co., Ltd... 
Baxter, W. H., Ltd. .. 
Beardmore, Wim., & Co. 
Beardshaw, J., & Son, ed. 
Becker, R., & Co. 

Bedford Engineering Co. « 
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Bement, Miles & Co. 
Berlin Iron Bridge Co. 
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RUSTON, PROCTOR«CO 


LINCOLN, & — wuNnGLAND. 


AND AT STAFFORD ecii. 
27A CANNON STREET, E.C. 
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RANSOME’S 


The “TIMES” says :— 

a excellence 1 ray ee rigs sme by thie 
Machine appear to ue e ity and accuracy 
of ite construction and to the minute tions 
which have been observed in every to reduce 
friction to the smallest possible amount.” 


“ENGINEERING” says :— 
‘*The Machine is claimed to combine the functions 
of a Breaking-down Frame and a Board-cuttin; 
Machine. Indeed it will almost cut veneers. It 
fulfils both the functions it is stated more ically 
than any existing machine for either clase of work, a8 
it can be run very rapidly. . . . The boards pro- 
duced are of even thickness and quite true. As it 
only requires one attendant to control the machine in 
addition to the labour of shifting the log, the wages 
bill can be reduced.” 


The “BRITISH AUSTRALASIAN” says :— 
ho canulanons vosUisbet the quatieues geestne teat 8 
0 n 
mppey ney hed yg id 
“TIMBER” says :— 
“The output of the Machine varied between 60 and 
160 superficial feet a minute, and in all cases the 
cutting wae true and of first-rate quality.” 


The “MORNING LEADER” says :— 





NEW HORIZONTAL 


(LAN DiIs’ PATumMt.) 


BAND SAW. 





“‘ TIMBER TRADES JOURNAL” says — 
besa protec eens of coe css “=! 
These included teak, elm, beech, pine and other 
a Re 
chine there can be no doubt.” cee 


“TIMBER MARKET” says :—° 


“‘Compared with the reciproca’ saw fram 
—_ of Messrs. Ransome’s New e nadaeed 
to be four to six times that of the vertical frame 
and from 10 to 15 times as much ag that of the 
horizontal or single blade frame.” 


The “STAR” says :— 


“ The terrible accidents that are constantly ha: 
to workmen in timber yards when wor “pty 


circular saw should become a of th 
that Messrs. Ransome’s ‘ Patent Hesinate oe 
Saw’ has become a workable invention.” 


“TIMBER NEW8” says :— 


“* The power required to drive it is less in proporti 
to its production than that taken by any caer oa 
sawing Machine.” 


“INDUSTRIES AND IRON” says :— 
‘The lineal travel of the saw is 7000 ft. a minute, 


and on American white wood the rate of feed was 


“ An invention that will revolutionise the timber- 
160 ft. a minute. . - One of its chief features is 





cutting trade. . . . Roughly nay by the ° 
fastest vertical saw frame cute one this new that it requires no excavations and can be fixed en 
machine cuts twelve.” tirely on the ground level.” 








THE BAND SAW REPRESENTED ABOVE POSSESSES THE FOLLOWING STRIKING FEATURES: 

lst.—It combines in one machine the functions of a breaking-down frame and a board-cutting machine for thin boards, while it is far more economical than any other 
machine in the market for either class of work. A ’ 

2nd.—It cuts very rapidly, sawing elm and other similar woods at the rate of 80 superficial feet a minute, and pine, fir, and other soft woods at correspondingly faster speeds, 

8rd.—The cutting is straight and true, and the boards produced of even thickness. ah 

4th:—The power required to drive it is less in proportion to its production than that taken by any other Log-Sawing Machine, 

5th.—As it will Fore. 5 with saws as thin as 18 and 19 B.W.G., the wood wasted at each cut is less than that wasted by each saw in a vertical frame. 

6th.—It is very economical for labour, as all the movements of the saw and travelling table are controlled by levers arranged side by side in a switch rack under the 
immediate control of the sawyer, the only other labour required being for placing the log on the travelling carriage and removing the sawn boards. 

7th.—Being fixed entirely on the ground level, the heavy expense of the excavations and massive masonry foundations required for all vertical log frames is avoided. 

8th.—As only two belts are required to drive all the motions of the machine, it can be driven direct from a portable engine. This feature, coupled with the ease with 
which it can be fixed, make it by far the best machine for sawing large timber in the forest ever brought out. 





SOLE MANUPACTURERS— + 6740 


A. RANSOME & CO, LID., “e'strrenees toner,’ LONDON, 8.W. 


Bon ee 


JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLASGOW, 


MANUFACTURERS OF 














ae aaa ionamin 











FOR MARINE, STATIONARY AND LOCOMOTIVE BOILERS, &c. 2500 


__WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. | 


JOHN A. BREMNER & CO., 


Albert Street, MANCHESTER. London Office, 79, Mark Lane. 


FOR MARINE & STATIONARY ENGINES, 


SPINDLES, LOOMS, LATHES, &c. 


SPECIAL CYLINDER AND VALVE OIL, “SX 


As Supplied to the Admiralty. 
THE ABOVE ARE ALSO LARGELY IN USE BY LEADING CONSUMERA, 
Newcastle-on-Tyne : 41, Sandhill. Glasgow : 5, York Street. 2788 








of 





Liverpool: 3, Old Church Yard. 


Cardiff : 123, Bute Docks. 


CHAS. BURRELL & SONS, » L™ 


THaBTEORD, NORFO.L EX. 


ESTABLISHED 1770, 


















ia ROAD 
ee -. LOCOMOTIVES 


Traction Engines. 


ROAD ROLLERS 
Single Cylinder or Compound, 
and mounted on springs. ‘ 
ut. Single Cylinder or Compound, “Sz 
: and convertibleto 2617 “4e= 
TRACTION ENGINES. 
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FLEMING & FERGUSON, L™: 


 “ ENGINEERS, BOILERMAKERS AND SHIPBUILDERS, 
Manufacturers of every description of PAISLEY, N.B. 
HORIZONTAL, VERTICAL, COMPOUND, TRIPLE, AND 


QUADRUPLE EXPANSION ENGINES 


UP- TO- 10,000 HORSH-POWHBR. 















Highest Class Corliss and other of Engines speci adapted for Large Pumping 
Stations, Engines for Electric Lighting Purposes, Hocling? Win g & Pumping ugihes. 


PATENT TRIPLE & QUADRUPLE EXPANSION ENGINES, having all cylinders on same level, acting on 
SS — So, cranks, This arrangement secures » more equal and better rotating power. then a three-crauk triple sagina._ Ne 
| PUMPING ENCINE.CONSTRUCTED FOR nek Guall'cun of cadet lech emaunt of teistlon, giving inerenaed efficlency to engines, All parte easy « 


BRIGHTON CORPORATION WATERWORKS | ‘These Engines give greatest Eoonomy in Coal & Upkeep. Coal Consumption 1.25 Ib. per LHP. per hour: 128 


GEORGE ELLIOT & CoO., 


MAKERS OF ALL DESCRIPTIONS OF WIRE ROPES, 
MANUFACTURERS OF 


i LANC’S LAY WIRE ROPES 


LANG'S LAY WIRE ROPE WHEN NEW. Office : 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LANG'S | LAY WIRE ROPE WHEN WORN. 9100 


+ the oil that lubricates most + 
VACUUM PATENT LOCOMOTIVE SICHT-FEED LUBRICATORS 


Vacuum Locomotive Engine Oil. Vacuum Carriage Axle Oil. 
i VACUUM LOCOMOTIVE CYLINDER OTL, 
USED BY 35 BRITISH RAILWAYS AND THE LEADING INDIAN AND COLONIAL LINES. 


FULL DETAILS ON APPLICATION. 


VACUUM OIL COMPANY, 


Albany Buildings, Victoria Street, Westminster, 8.W. 
Telegraphic Address: ‘‘ Vacuum, London.” Works: ROCHESTER and OLEAN, N.Y., U.S.A. 
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LAURENCE, SCOTT & CO., 


LIMITED, 


TELEGRAMS : ‘GOTHIC, NORWICH.” 
National Telephone: 246. 


GOTHIC WORKS, 


NORWICH. 


MAKERS OF 


MOTORS, 


ALL DESCRIPTIONS 








STANDARD SIZES. 


10 B.HP. at 550 Revs. 
20 +B ” 600 ” 
30 ” ” 500 9 


OF 


Dynamos & Motors. 


SWITCHBOARDS. 
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_TANGYE 


DUPLEX BOILER FEEDERS. 


RUSSIA. AUSTRALIA. 
G. Koeppen & Co., Muscow. Bennie, Teare & Co., Melbourne, Sydney, 




















Perth and Coolgardie. 


NEW ZEALAND. 
J. Chambers & Son, Auckland 





FRANCE. 
Roux Freres & Cie., Paris. 








UNITED STATES. 
J. F. McCoy Co., New York. 


CANADA. 
Frothingham & Workman, Montreal. 





BELGIUM. 
Hy. Wilford, Brussels. 





SWEDEN. 
E. C. Gjertvang, Stockholm. 





GREECE. 
N. D. Sourmely, The Pirsus. 





NORWAY. 


E. C. Gjestvang, Christiania. 
EGYPT. 


T. Cook & Son (Egypt), Ltd., Cairo. 





DENMARK. 
H. C. Petersen & Co., Copenhagen. 








PUMPS FOR ALL DUTIES. 


TANGYES LIMITED, BIRMINGHAM, .. 


And at LONDON, NEWCASTLE, MANCHESTER, GLASGOW, CARDIFF, MIDDLESBOROUGH, JOHANNESBURG, BILBAO, and ROTTERDAM. 
TELEGRAMS: ‘“ TANGYES, BIRMINGHAM.” No. 110 B. 
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—. SMITE, J uown., SHIPBUILDER, ENGINEER & BOILERMAKER, 


ROTTERDAM, HOLLAND. 

















Gunboat “ROCKTOWN.” 
Compcund Triple and Quadruple Expansion Marine Engines. Sternwheel Steamers, Gunboats, Cargo Stexmers, Sercw and Paddle Passenger Steamers, 
Dredgers, Hoppers, Barges and Tugboats. 
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ALFRED HERBERT, 


COVENTRY, ENGLAND, Lethal 
MACHINE TOOL MAKER AND IMPORTER. 


LONDON SHOWROOMS: 7, Leonard Street, Finsbury, E.C. MANCHESTER SHOWROOMS: 2, Bridge Street. 
NEWCASTLE SHOWROOMS: 21, Collingwood Street. 














21-in. Back-ge aired Drill, with 
lever feed for light work, and 
worm feed for heavy work. In 
stock. Also with automatic feed, 


New Challenge Lathe. All threads cut without loose a e wheels. Lead screw 
reversed instantly by handle on saddle. Automatic stop for both sliding and screw 
cutting. Lead screw carried inside bed, where it is secure from dirt and injury. 
Sliding and surfacing motions are driven from feed shaft independent of lead screw. 
Compound slide rest of convenient type. Back headstock of such design that the 
pase) etme rest can be used in rg A position. Headstock has five-speed cone pulley, 
and large hollow spindle. Inside V’s of bed are dropped 1 in. lower than outside V’s, 

thus permitting lathe to swing 2 in. more than its nominal capacity. 





=< Sizes IN Stock. 
7 in. Centre an se * -- 6 ft. Bed. 
Cin: os ~ ee ee ae Ole 











Standard Lathes. &liding, surfacing, and sciew-cutting, with hollow spindles. Five-speed | Universal Millin sbishhine Entirely new patterns. Th 
‘ t | 22)-in. National Drill, with, back gears 
cone pulleys. Compound rests. Feed motions driven from shaft, independent of lead screw. . y orga Pros n. Nationa g' 
and both sliding and surfacing t motions instantly reversible. ie ‘ | Po aad SE eT ee ee, eee pre py he g d automatic ap i 
| \ 
| 


Sizgs in Stock. 
6 in. aetna my oe = been ig Bed. | 10in. Centre, 10ft. Bed. | 11in. Centre, a laegg 
Tiny » _ 8ft. tt: 2 1, | Bi he 
18 in. Centre, 16 ft. Bed. 





Standard Drills, with back gears. Auto- 
matic feed and automatic stop. Balanced 
— sliding head, and quick withdraw. 

Sizes In STock.— "95 in., 28 in., 32 in. 


Combination ] Radial Drills. combining the advantages of 
the with the con: erience and quick travelling of 
the Standard | Drill In stock, 2812 


heavy work. In stock, Also with 


20-in, Single-gear Drill. Lever Pisin Milling Ms Machines, in a large Janay of sizes, In 
automatic feed & automatic stop. 


feed for light work, worm feed for 
= ete Single _ | = at el — and 








SOLE AGENTS FOR THE AMERICAN TOOL WORKS CO. OF CINCINNATI, OHIO, U.S.f. 


-ENGINEERING. 





[Dec. 30, 1898, 








FRESH WATER FROM SEA WATER 


NORMANDY’S PATENT 
DISTILLING MACHINERY 


TWO GOLD MEDALS, London International Health Exhibition, 1884. 


The Water produced is PURE, COLD, CLEAR and agreeable to the TASTE. 

NORMANDY’S PATENT EVAPORATORS and CONDENSERS for 
STEAMERS produce, from Sea Water, Cold Drinking Water of above quality 
when worked with the greasy steam from the main boilers, and at the same 
time will also supply Hot Fresh Water for Make-up Feed. 

NORMANDY’S PATENT DISTILLING 
MACHINERY for LAND STATIONS produces at 
least 29 tons, or 6500 gallons, of Water of above 
quality per ton of coal. 

NORMANDY’S DISTILLING MACHINERY has 
been largely supplied to the English Admiralty, and to 
the German, Russian, Spanish, Dutch, Japanese, and 
other Governments. Also to the P. &0., Royal Mail, 
and many other Liner Companies and Yachts, including 
the Royal Yacht “ Victoria and Albert.” Also to 
Land Stations in various parts of the world. 

H.M.S. “Powerful,” “ Terrible,” “ Arrogant,” 
“ Furious,” “Venus,” “Diana,” &., &c., are also 

en with NORMANDY’ S COMPOUND DIS- 

LING MACHINERY. 


WoRMaNDDZTsS PWwATIANT 
MARINE AERATED FRESH WATER CO., Ltd. 
Opposite Custom House Station, Victoria Dock Road, 


LONDON, E. 
ALSO SOLH MAKERS OF 
NORMAND’S PATENT 


FEED WATER HEATER. 
Adopted by the British & other Governments. 


+ 











1653 








FEED HEATER. 





OR 1 CWT. 
DRUMS. 








IN 4 CWT. 
a 








~— 
NEWCASTLEONTYNE 
"ete eee cht 


POOL.GLASCOW:* 
y P 
ak 
MLE a 


/ 


yp 2S OLUTION ye / 
CU elANT BLACK cCOLY << 

PROT, =pRoACH 
Co \ ECT kor AP Y 
WHIERIES RAILW! 


Ke 
S, 
Re eWERIES, eacToRIex 
eCy Da” 


y 


RIC & CHEMICAL a 4 
SEF RIGERATOR!E 


< {Se 


“aN, 
6 


CARRIAGE 45/- Cw. 
PAID, Less 23°/. 
A considerable Discount allowed on 8 and 20 Cwt. Orders, 


For Roofs, Tanks, all Structural’Work, Hot and Cold Piping, Boiler Fronts, &c., &c. 
Used by leading Tube Makers Railways, Breweries, &, °° 


aa "| 
PRE SERM 


SIGHT- FEED LUBRICATOR. 


(VULOAN PATENT.) 
OVER 6,000 IN USE. 


SUITABLE FOR 


Land and Marine Engines to 200 Ib, 


NO MORE 
CUT SLIDE VALVE FACES! 


Extensively used by ay iS nage aia Builders 
in Great: Britai 


REDUCING VALVES 


(AUTOMATIC PATENT), 
FOR STEAM, AIR OR WATER. 


At work from 2" to 11’, & Reducing from 300 Jb, 
ON ADMIRALTY LIST. 


No matter how the BOILER PRESSURE FLUCTUATES, the 

REDUCED PRESSURE DOES NOT VARY from what the Valve 

is set for. Even ifthe initial Pressure drops below what the 

Valve is set for, whatever Steam Pressure is in the Boiler 
will be passed through the Valve. 


























id |Self-Oiling Loose Pulleys 


(MocFaruane & Rew’s Paranr). 

WORKED 
50,000 Tons of Cargo 
20,000 Loads of 
Timber 
Three Years en 
Three Years on Hy- 
draulic Ooal Crane 

(night and day) 
Three Years on Saw 
Bench 


Wear hardly perceptible, 








Two Years on Steam 
Dredger. 





(SEE LIST). 


WM. REID and CO., 


112, FENCHURCH ST.,_LONDON. E.G. 
m= ZIEGLER-HAGER 
TACHEOGRAPH. 


See “ Engineering,” May 6, 1898. 
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DIRECT 
SIMULTANEOUS READING OF 
DISTANCES AND HEIGHTS. 
No Caleulations. 
Results Immediately Checked. 


Far Superior to all other Plane 
Table Theodolites in 


RAPIDITY, SIMPLICITY AND 
RELIABILITY OF WORKING. 

















CH. HAGER, 








LUXEMBURG. sw 
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FoR 
STEEL, IRON, COPPER, CHEMICAL, BRICK, POTTERY AND GLASS WORKS. 


DUFF’S PATENT 


GAS-PRODUCKH, 


WORKS CONTINUOUSLY. REGULAR AND CONSTANT SUPPLY. 
LABOUR AND TIME REDUCED. LARGE SAVING IN FUEL. 


WILL GASIFY COAL, COKE, BREEZE, TOWN’S REFUSE, &e 
ADOPTED BY MANY LEADING FIRMS. 


SIEMENS AND OTHER SYSTEMS CONVERTED AT A SMALL cosT 


W. F. MASON, Limited, Engineers, MANCHESTER. 


J. P. HALL & GO., 


OLDHAM. 




















cn 136, “CONTINUOUS CURRENT TRANSFORMER, 206 


PATENT STEAM HEATERS, FANS & DRVERS 
Drying all Classe of Material 


AND FOR 


HEATING & VENTILATING PURPOSES. 


HIGGINBOTTOM & C0, Le 


ENGINEERS, 


Seel Street, ——* 
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LOCOMOTIVE STEAM CRANES. 





BEDFORD ENGINEERING CO., 
MAKERS, 


BEDFORD, ENG. 





MOST MODERN DESIGN. 








WELL BALANCED. 


IN STOCK OR PROGRESS. 


Telegrams: ‘‘CRANES.” 
NAT. TELEPHONE: 33, 





MOUNT VERNON IRON STEELGs 


Shettleston, GLASGOW. 


SECTION OF MANHOLE DOOR WITH 
COMPENSATING RING. 







Telephone : 5331, en Exchange. 


TELEGRAMS: “ DIES, SHETTLESTON.” 





Manufacturers of 
MANHOLE & SLUDGE HOLE DOORS, RAISED MANHOLES & STAND- 
PIPES for Steam Boilers to withstand the VERY HIGHEST PRESSURES. 


To BOARD OF TRADE, LLOYDS, BRITISH CORPORATION and BUREAU VERITAS requirements. 
Also WATER BALLAST TANK & FRESH WATER TANK DOORS. STEEL FORGINGS. 3174 


AUG. KIRSCH, ener 


Standard Measuring Tool Manufacturer. 
EXACTITUDE AND BEST FINISH GUARANTEED. 
Cylinder-Caliper Gauges with Micrometer Serew: 


Standard Internal Cylindrical For 
Gauges of cast steel of 0.39 to) pos, works 
- oli hed. ‘Standard Surfs eoPlates Rathoay and. 
polis urface Plates , 
and Rules of cast steel, of 1 tt. | Artillery Shops, 
8 in. to 32 ft. 10 in. len Wire Mills, Iron 

Squares of 2 in. to 16 ft. 5 in. Sheet Metal and 
Micrometer Calipers, Standard | steel Rolling 
and Shrink-measure Rules Mar} 7317. and other 
Calpe Gauges, Improved Vernier Tadustetal 
Caliper Compasses, Sheet-Wire ish 

Heop-iron auge, Counters, &. | Establishments, 


Ss aauiaatet to many | Sole Manufacturer of Ditzel’s 
Directorial Boardsin Ger- | Railway Axle Gauge, Thick- 
many and Foreign Coun- | ness of Tyre- -measurin: Appa- 
tries. List of Prices gratis | ratus, Switch S — 
and post free. 3163 Rail- measuring G 








Tho LCIGEN LIGHT 


WITH ALL RECENT IMPROVEMENTS. 
For Foundries, Rolling Mills, 


Railway Shunting Yards, Shipyards, Collieries, 
Chemical and Oil Works, &c. 
Leta, thang 1 ET No. 3—consuming 

tively: 2 gallon’ ° 


a ee interiors: in an ‘howe. 
latter is onitable for for ae 





REDUCED PRICE LIST 
Of the GOVAN or “GQ” LUCIGEN, 1898. 
Burner Brackets, with Moisture Trap & Valves, 
complete, for erecting on 


Column, Wall or Post— 
i} Oandle Power about 2500, Tel, Cipher. 
}/ - <No1G....... £9 9 O Babel, 
ante Tees He 
8G... sy 8 0 O Beset. 
| Gs Lona tuiihiied-wa/ thes ainsi els teen 
eh Valves, &., complete— = 
No. 1G 85 . £12 12 O Brink. 
35-Gallon ’ 
No. 8 G 35 11 0 O Bode. 
60-Gallon \ 
No. 1G 60 15 156 O Bugle. 


ALL OLD PATTERNS AND REPLACE PARTS KEPT 
ON STOCK FOR PROMPT SUPPLY. 


if Please send Lights for re-adjustment 
addressed GOVAN Station. 





‘Telegrams : “ GLASGOW,” 


ADAMANT, 
List Cipher and A & O Code. 





SOLE MANUFACTURERS : 


M. ADAM & SCOTT, 


PNEUMATIO ENGINEERS, 





ILLUSTRATED PRICE LIST SENT ON APPLICATION, 








IBROX IRON WORKS, GLASGOW. 
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E S. HINDLEY 


WORKS: BOURTON, DORSET. 


London Show Rooms and Stores: il, QUEEN VICTORIA STREET, E.C. 





BOILERS. 
PUMPS. 


STEAM ENGINES. 


SAW BENCHES. DYNAMOS. 


Please mention this Journal. 


TAITE, HOWARD & CO., Ltd., 
68, — Victoria Street, 
LONDON, EC. 


HAMMERS 


CAULKING. 


CHIPPING 































BEADING TUBES 


&c., &c. 





Show Room: QUEEN VICTORIA ST. (where tools can be seen in operation). 
CONTINENTAL AGEnTs : France, Italy and Spain, Messrs. H. GLAENZER & PERREAUD, 
1, Avenue de la République, Paris, All other Countries on the Continent of Europe, 





THE BERLIN 
IRON BRIDGE 
COMPANY— 


ENGINEERS, ARCHITECTS, 
AND BUILDERS OF . , 
STEEL BRIDGES, . . , 
BUILDINGS AND ROOFS . 























The above illustration shows the construction cf a Parabolic Truss Highway Bridge, adding of one span 
140 ft., with a roadway 20 ft. wide in the clear, and two sidewalks 5 ft. wide in the clear. 


Our New see of three hundred pages, illustrating various kinds of iron and steel structures ey 
built by us, is now ready for distribution, and will be sent on application. 


Office and Works: EAST BERLIN, CONN., U.S.A. 


THE WEl R PATENT 
"sorne FEED PUMP 


For Electric Light Stations, Factories, Mills, &c., and 
all Classes of Boiler Feeding. 

















LATEST STANDARD 
DESIGN 


STATIONARY REQUIREMENTS, 


SPECIAL HIGH-PRESSURE TYPE 


WATER-TUBE 
BOILERS, 


Up to 350 lb. pressure. 





ECONOMICAL, 
EFFICIENT, 
RELIABLE. 





Lonpon OFFICE :— 


78, Billiter Buildings, E.C. 





CONTRACTORS 10 THE ADMIRALTY AND TO 
FIFTEEN COVERNMENTS. 


(8). WER Lid, = 


ee 


CATHCART, GLASGOW. 

















Messrs, SCHUCHARDT & SCHUTTE, Spandauer-Strasse, 59/61, Berlin. 2931 


TELEGRAMS :—“GIWEIR, GLASGOW”; “HYDROKINETER, LONLON,” 2036 
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W.A. meanaus AERO 


SMOKE 
PREVENTING 
EXPERTS. 


Every Deseription of 
Furnace Fitted. 








Att Work GUARANTEED. 


ita Gait wir Or Te 


Pocock STREET ET, BAGKFRARS ROAD, LONDON, 8.E. 








Sales Still Increasing. 


JOHNSON & PHILLIPS 
ARC LAMPS. 


ABSOLUTELY STHADY AND RELIABLE. 


OVER 16,000 IN USE 


LONDON, LIVERPOOL, BRIGHTON, 
EDINBURGH, PORTSMOUTH, WOLVERHAMPTON, &c., &e. 


Also for interior and exterior lighting at 
Post Offices, Government Establishments, Railways, Bxhibitions, &c. 


Write for Price Lists to VICTORIA WORKS, CHARLTON, KENT. 


London Office: 14, UNION COURT, OLD BROAD STREET, E.C, 2612 


ARTHUR eee 


96-98, 


LEADENHALL ST, 
LONDON, £.C. 


For STREET 
LIGHTING IN 





Telegraphic Address— 
ALIGHTING, LONDON. 






PORTABLE as 
RAILWAY = 
NATERIAL = 


PEOKETT a SONS, BRISTOL 




















pee aioe 











LOCOMOTIVES mas 


Of various Sizes with all the latest improvements ready for Immediate De- 
livery. Engines specially designed for every requirement and gauge. 
Full Particulars on Application. 






Telegrams: “ PECKETT, BRISTOL.” 











The ONION EMERY WORKS 0 





uantiekersnhne OF 


MODERN EMERY cau MACHINERY, 


EMERY WHEELS & RINGS, 


AND VITRIFIED WHEELS. 


New Illustrated Catalogue, with Latest Improvements, in ar 
_ Grinding Machines and Emery Wheels. 


{0 &42, VINE ST. CLERKENWELL, LONDON, E , 


i. |BUTTERS BROS. & CO., 


CRANE. MAKERS, 


. Contractors’ Engineers and Machinery Merchants. 





HSTABLISHHD = 1867. 











SPECIALITIES 


Improved Wire Rope Steam and Hand Derrick aaa 


With Jibs from 40 ft, to 70 ft. long. 
MAEERS OF ALL KINDS .OF 


BUILDERS’ AND GONTRACTORS’ PLANT. 


LARGE STOCK OF SECOND-HAND PLANT, FOR SALE OR HIRE, always on hand, 
Catalogues and Prices on Application. 
Offices—20, WATERLOO STREET, 
Works—LAMBHILL ST., PAISLEY ROAD, GLASGOW. 





Registered Telegraph Address—‘‘ BUTTERS, GLASGOW.” 2765 
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Refle: ex. 


| WATER GAUGE 


ELINGER’S PATIENT. 


FOR LOCOMOTIVES, LAND & MARINE BOILERS. 


Water Column Shows as a Broad Band of Black Colour. 
Steam Space as a Broad and Bright Silver Band. 


REFLEX DUE TO GLASS; NO LUMINOUS PAINT WHATEVER. 


AS SUPPLIED TO THE ADMIRALTY AND ALL LEADING FIRMS. 
HiGHEST REFERENCES TO HAND. 








Best Guard against 


EXPLOSION, 


against 


ACCIDENTS 
T0 
WORKMEN, 


and 


EMPLOYERS 
LIABILITIES. 


No Breakage of Glass Tubes ; no Protector required. 
Suitable for high and low steam pressures. 
Only best workmanship and material. 


FRIEDMANN’S RESTARTING INJECTORS (Patent.) 
FRIEDMANN’S SINCLE, DOUBLE, TRIPLE 
AND QUADRUPLE INDEPENDENT SICHT-FEED 
LUBRICATORS (Patent.) 


Finest Injectors and Lubricators for Locomotives, &c., in the Market. 


RICHARD KLINGER & C0., 


ENGINEERS, 


Contractors to the Admiralty, &c., 


66, FENCHURCH STREET, LONDON, E.C. 


a wc s i: Be mirsoeneoncat LONDON.” 


"augsn7] Assayig ‘e9edg wee}¢g 


alteration of the Gauge Heads. 


In place of the GLASS TUBES 


Easily attachable to any Boiler Mountirg without any 


"yde1g ‘uwNjOD 4w3}EM 








3055 

















CLYDE SPRING WORKS 7 


W. S. BROWN, Jun., & CO., 
67, WASHINGTON STREET, GLAsaow. 
MAKERS OF ALL KIND OF SPIRAL, VOLUTE AND FLAT SPRINGS. 


~—* ADMIRALTY 
List. 





























2719 


JOSEPH WRIGHT & CO. 


124, VICTOMAGTREET, TIPTON, STAFFORDSHIRE. 


WESTMINSTER, S. W. 


4 ,000,000 <a H.P « 


BERRYMAN’ Ss 


PATENT 


HEATERS 


Sold in the last Ten years. 
Double Brass Tube 


EVAPORATIVE 
CONDENSERS, 


; Water Filters, 
a Grease Filters, 
Water Softening 

Plant. 


i HUNSLET ENGINE COMPANY, TEES. 


sume LOCOMOTIVE 
| 7 TANK ENGINES 


Of all — and any 








THE BERRYMAN PATENT HEATER, 
THE BERRYMAN PATENT HEATER. 


BS sxe wus JOSEPH WRIGHT & 62 TIPTON. — 





8092 











meenwerks. 
Collieries, 
Contractors, Docks, 
Manufactories, 
Branch Railways, 
*“ &e., &e. 
anes designed for any 
as tances, or to suit any 
e3 Gauge of Railway. 
a a MADE FOR 
rchasing Lease 0 
= an. 


] GLOBE IRONWORKS, MOTHERWELL 


Telegraphic Address :—‘‘ Globe, Motherwell.” 


(A. & T. MILLER), 


Manufacturers ot Merchant Bars, Horseshoe Iron, Angle and 
T Iron, Cable Rivet, and Platin ng Iron; also Heel Tip, all all « 
the highest quality, and spec attention paid to finis 


Me McARTHUR, NASH & 00., Bristol, Sole Agents for England, Wales, onal 
Export AGENTS FOR LONDON : 2516 

C. B. RUSSELL & CO., Billiter Square Bidgs., E.C. 
RE > TINS ALTRI NE | a 


3192 














ESTABLISHED 18659. 


SUBSCRIBED CAPITAL - £375,000. 





Inspection and Insurance of 


WORKMENS’ BOILERS and ENGINES. 


COMPENSATION ACT, 


EMPLOYERS’ LIABILITY ACT, 
AND COMMON LAW. 








OVER 40,000 BOILERS 
AND ENGINES 
UNDER 
SUPERVISION. 





THIRD_ PARTY FIDELITY. 
GUARANTEE INSURANCE. 


~ 


J. F. L. CROSLAND, M.I.C.E., M.I.M.E., Chief Engr. 
EDWARD HADFIELD-—Secretary. 


So 











2325 





APPLICATION FOR AGENCIES INVITED. 
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it is necessary to have Modern Tools in order to produce 
work at a minimum cost. 

We may be able to offer you just the Machine you need for 
that purpose. 





BORINGs 1 URNING MILLS 
Lathes, 


TURRET MACHINES. 


apm = The Bullard 
Be Machine Tool Co., 


BRIDGEPORT, CONN., U.S.A. 











30 in. Turret Mill, AGENTS :— 


CHARLES CHURCHILL & CO., Ltd., London. 
SCHUCHARDT & SCHUTTE, Berlin, Brussels, Vienna. 
ADPHE. JANSSENS, Paris. 


PROELL'S PATENT AUTOMATIC 
EXPANSION APPARATUS. 


THE READIEST AND MOST EFFICIENT MEANS OF CONVERTING 


3193 











SIMPLE SLIDE VALVE ENGINES INTO AUTOMATIC EXPANSION|” 


ENGINES. 





PERFECT REGULATION OF 
SPEED. 





VARIABLE AUTOMATIC CUT- 
OFF. 





APPLICABLE TO NEW OR 
EXISTING ENCINES. 





Price List and Descriptive Pamphlet 
forwarded on application. 








ISAAG STOREY & SONS, MANCHESTER. 











LONDON AGENT FOR PROELL’S SPECIALITIES—Hermann Kithne, 25-35, zee 
Broad Street House, E.C. 








WITH 
EXHAUST 
wore 


HEATING @ 


Factories and Large Buildings. 


THE AMERICAN BLOWER CO., LONDON. 


ENGINEERS AND CONTRACTORS. 
RESULTS GUARANTEED. ESTIMATES FREE. 


DRYING * 


EXHAUST 
TIMBER, BRICKS, CEMENT, &c., &c. 


LANARKSHIRE STEEL > Ld., 
MOTHERWELL, N.B. (Se aominatry: 


THE ADMIRALTY, 


Manufacturers of MILD STEEL BARS, ANGLES, BULBS, 
and BULB THES, by SIEMENS PROOHSS. 


Guaranteed to pass A alty, Lloyds’, Board of Trade, Bureau 
































Veritas, Indian State Railways, and other Tests. 
LANARKSHIRE LANARKSHIRE 
BRANBS: BOILER @ @W sTEeEL. SHIP @ STEEL. 


Telegrams: “SIEMENS, MOTHERWELL.” 


578 





MAKERS OF 


PATExT (OLD DRAWN SEAMLESS STEEL TUBING, 





ENGINEERS 
BOILER MAKER METRICAL ANo 


HYDRAULIC ENGINEERS. 


S, 
SHIPBUILDERS. 


ASO FOR WATER. TUBE: BOILERS, TORPEDO BOATS AND THEIR DESTROYERS. =: 
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e+» TH. o 


Steel Company of Scotland, Ltd. 


(SIEMENS PROCESS). 


B, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 
Works: HALLSIDE, NEWTON, & BLOCHAIRN, GLASGOW. 
Head Office: 23, ROVAL EXCHANGE SQUARE, GLASGOW 
London Office: 9, MINCING LANE, £.C. 


Contractors to British Admiralty, War Department, and 
Foreign and Colonial Governments. 








MANUFAOTURERBS OF 


Mild Steel Plates, Angles, &c., 


Fer Ships, Boller and Bridge Bullding, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars required for constructive purposes. 





— Seer eee 


CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES—Locomotive Carriage and Wagon, to all coquire- 
ments, 


WILLIAM BEARDMORE & CO. 


(CONTRACTORS TO ADMIRALTY.) 
PARKHEAD FORGE, ROLLING MILLS, AND STEEL WORKS, 
GLASGOW . 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. 
FORGINGS OF ALL DESCRIPTIONS AND DIMENSIONS. 


(ALL STEEL BY SIEMENS PROCESS.) 
Admiralty, Lloyds’ Board of Trade, Bureau Veritas, Indian State Railway, and other Tests at Works, 
SPECIALITIES: 
Bteel ARMOUR PLATES, as approved by H.M. Government. 
CONNING TOWERS, &c., Finished Oomplete. 
HOLLOW SHAFTS for Marine Hngines, &c., of largest dimensions. 

Steel BOILER PLATES of largest dimensions. 

All kinds of FLANGING WORE by Hydraulic Pressure. 9770 


aN ELEVEN FIRST AWARDS. 
wf) Gold Medal at Edinburgh, 1890, | 
- Highest Award, Chicago, 1898. 
LOT 


ERTH (AUCE GLASSES 


specially YA to withstai nd very high pressure 
and great variation of temperature 


Mu “acrueey ay JOHN MONCRIEFF, PERTH. soo 






























































TEaH 


WEARDALE IRON AND COAL CO., 


TUDHOE IRONWORKS, SPENNYMOOR, DURHAM, ENGLAND. 
MANUFACTURERS OF 


MILD STEEL PLATES & SHEETS 


For BOILERS, LOCOMOTIVE FRAMES, GIRDERS, BRIDGES, &c. 


(LARGEST PLATES IN THE TRADE.) 


ALSO STEEL OR IRON BARS, ANCLES, TEES, HOOPS, STRIPS, SINCLE ROUND EDCE TYRE 
BARS, FOR CARRIAGES AND OMNIBUSES, &c. 
ALL STEEL MADE BY SIEMENS ACID PROCESS— 
Of the Highest Quality, to Admiralty, War Office, Board of Trade, Lloyds’, Bureau Veritas, British Corporation, and other Tests 


BRANDS: STEEL, a © TRON BARS, : Weardale,” wn rudhoe Bost Scrap,” 


ates Tae Crown,” “Diamond 
WEARDALE, and Rn — i Cylinders, Plough Shares, and other 


Pi G I RON { HEMATITE, for Stout Making and Foundry Purposes. 


COLLIERY PROPRIETORS AND COKE MANUFACTURERS, 


House, Steam, Manufacturing, and Gas Coals. Coke for Foun and BI. 
Siliea Bricks for Lining Steel Melting Furnaces. Fire pricks and First Clay. oe 


Tudhoe Iron Works, SP: OOR. George Yard, Upper Thames 8t. LON. 
Offices Mercantile Chambers, uayside, Royal “Exchange, MIDDLESBROUGH won Re. 
NEWCASTLE-ON-TYNE. Vievorin Terrace, WEST HARTLEPOOL. 
15, Grosvenor Chambers, Deansgate, MANCHESTER, 

WAREHOUSES :—George Yard, Upper Thames Street, LONDON, E.0.; and GATESHEAD-ON-TYNE, 


WM. FOSTER & CO., Ltd. 
WELLINGTON FOUNDRY, LINCOLN. 


a & PORTABLE ENGINES. 


HORIZONTAL & VERTICAL 


FIXED ENGINES 


Boilers of all Kinds. 
THRASHING MACHINES. 
CORN MILLS. 
SAW BENCHES, &c. 


Iron Castings 
For ENGINEERS, BUILDERS, &c. 
ee 2829 























‘LA Telegrams ; ‘Foster, Lincoln.” 
=> Telephone No. 18. (,XAZ/0%4%.), 
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for machine Driving, 





e ne ae Cee aS 
WOLSINGHAM, R.S.O., Co. DURHAM. 
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PROPRIETORS OF NORTON’S PATENT 

















Ni " 


WQUICKLY MACH 


ve make a speciality o: bere nelape for the lighter part of Tools and Machines, supplying clean, sound and soft castings, whic! =~ a 
ery ci poets rable saving in tim: <4 wel ining, producing a finished 0 Ty ‘with a surface like polished steel, and free fro: 
md for Samples o; of Ma lleable, Annealed, a ‘Bz Soft Castings. 


GoO., CHARTER STREET, 
MANCHESTER. 


BEN ry WALLWORK & 
___ Largest ae of Malleable, Soft and Fine Castings. 


STEVEN & pe Brassfounders, GLABUOT, 


CONTRACTORS bo “- ADMIRALTY. 




















7 Thom’ Patot “hi ve fae. 


Steam Signalling Apparatus. Visible Supply Impermeators. 2706 . 


LOOKWOOD & OARLISLE’S IMPROVED Patent DOUBLE-AOTION METALLIO. 


PISTON PACKING RINGS & SPRING 


The SPRING —— are SIMPLE and EFFICIENT, and are —— ed so as to have two distinct actions— 
one to press the Packing Ring outwards against the walls of t cylinder, and the other to press the 
Rings apart against the flat faces. Thus no inclined plane required in Rings. 


HIGHEST AWARD, INVENTIONS EXHIBITION, 1885. GOLD MEDAL, LIVERPOOL, 4887. 











LOCKWOOD & CARLISLE, Ltd., 


EBAGL.E] FOUNDRY, peace samen. AAD t 2472 


=. CHEAP TRANSPORT. 


IMPROVED AERIAL WIRE 
ROPEWAYS. 


(ROE & BEDLINGTON PATENTS). 








tendiainins 























N ADVANTAGES OVER OTHER SYSTEMS :— 


Economy in Cost and Working. 

Simplicity of Construction with High-class 
Material. 

Long Spans and Steep Gradients Overcome. 

Reduced Wear of Cables and few Supports. 








Estimates, Pamphlets, and Full Particulars 
on application to the— 


Ropeways 8) Syndicate, 











a GRAND & SUTCLIFF, 





ELECT ts Thomas ‘& CONTRACTORS. 
| TRACTION, LIGHTING, 





POWER. 








Standard Type of Generator and Motor for Power Work. 


THOMSON RECORDING WATTMETERS, ARC AND INCANDESCENT 
LAMPS AND ALL GENERAL SUPPLIES. 


ADDRBRHABSS : 
THE BRITISH THOMSON-HOUSTON CoO., LTD., 
BRANCH OFFICE: 83, Cannon Street, London, E.C. . 


68a, ST. VINCENT STREET, TaLEPHONE: Nos. 879 & 760, BANK. » 2015 
GLASGOW. TutueraPHic Appress: “ ASTEROIDAL,” LONDON. 


——o Dry Steam. 


NO COMPLICATIONS. 
NO MISTAKEN THEORIES. 
CURRENT IS KEPT INTACT. 


No dividing of steam current, and allowing it to unite 
again inside the instrument, thus re-collecting all dirt, 
water or grease held in suspension. 


WE CO STRAIGHT FOR DRY STEAM 
AND GET IT! 


EMPIRE ENGINEERING (0. 


FAILSWORTH, MANCHESTER. *™ 
a 


VAUXHALL IRONWORKS CO., 


(Successors to ALEX. WILSON & 00., Lid) 


( Wandsworth Road, 
£} LONDON, 5.W. 


E.O. 








S 
L___ <— STOO 









a aK 


\F 








SSIES MAAS 
“STEMTRIFF” PATENT. 











City Office: 
45, LEADENHALL ST., 
} Works Telegraphic Address: 
i WELLHOLE, LONDON. 
Telephone Nos. : 


Works, Hop274; City, Avenue 800, 


LAUNCH, 
MARINE 
High-Speed 

‘ij ENGINES 

» PUMPS, 











150, Leadenhall Stet Street, London, RC 








& c. 2415 
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WINDING ENGINES & CRANES| 


FOR MINES, &c!i 





: SwiesZe/0 1 





a 





VISCOID-=« 








THE BRITISH VISCOID COMPANY, LTD., are now 


Manufacturing in their New Material Viscoid :— 
ENGINEERING APPLIANCES. 








Machine Tool Handles, Sewing Machine Handles, Valve 
Wheels, Tap Handles of various patterns for hot water 
and high-pressure steam, &c., &. 


SANITARY APPLIANCES. 


Cistern Pulls, Sanitary Cycle Handles, &c. 


HARDWARE. 








Telegrams: “CRANES, RODLEY.” 


«‘NOGNO71 ‘Y3SQNNSV» 





os OL.ASS OF 


HOISTING HACHNERY OERVEA TRAVELLERS fa.te 


DRIVEN BY STEAM, COMPRESSED AIR, OR ELECTRICITY. 


FPR AAABP ABBE BBBBBEBABABABBAAAD 


J. BOOTH & BROS., 


BRODLEY, Leaps. 
General Agent: A. BE. W. GWYN, lida; Queen Victoria Street, LONDON, 5.0. 
Ageuts for Scotland: THOS. HILL & OO., 12 to 30, Spoutmouth, GLASGOW. 2802 2892 


‘Grover Spring Washer’ Nut-Lock 


aivine A BOLT AQTIVE ENERGY 
in avpiTion TO PASSIVE RESISTANCE. 











Patented at Home and 
Abroad. 


A Standard Fastening on the 
ms in the World. 


Lar Railway 8 





SCORES OF MILLIONS IN USE. 








y GROVER & CO. 
WHARF ROAD, LONDON, Wi. «0 


TeLEGRaPuicAppagss, “ADOPTED, LONDON.” 





Non-conducting Knobs for Tea and Coffee Urns, Brass 
Kettles, &., Kettle Handles and Grips, &c. 


ELECTRICAL. 


Small Electrical Accessories, Switch Handles, Washers, Rings, 
&c., &., for Dynamo insulation. 








pa Samples, Prices, &c., on application to the 


SECRETARY, 2768 
85, Seething Lane, London. 


C. ISLER & CO., 


CONTRACTORS TO H.M. WAR DEPARTMENT, 
BEAR LANE, SOUTHWARK, LONDON, 8.E. 


sos 


2 
‘3H 4] is uy | t2 
9}}10 


ate Lal 











9 
17) 18) 20 





= 








iad Danielsson s¢, 


C. ISLER’S BORING TOOLS 
For Artesian Wells and other purposes. 











ARTESIAN — 


BORED = Baa 


TUBE ea evi 
veces AE II 


Pure and Copious 
Water Supplies. 








wu | C. Isler & Co.’s Patent Registering Turnstiles. 












4 
ie 
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Are You Interested m 


Case-Hardening 


if so, write at once for a copy of our little Book, entitled, ‘‘Hints and Facts 
about Case-Hardening,” which we will send post free to any address. It 


contains information of considerable value to even the most experienced | | 


Case Hardener. 
W. H. PALFREYMAN & CO., I7, Goree-Piazzas, ideas 2074 


————_ 











JOUNSON ds rPHiILLIPYTs, 
14, Union Court, Old Broad St., E.C., & Chariton, Kent, 


MAEERS of the MOS? MODERN MAOHINES fer— 
CABLE MAKING. CABLE LAYINC., 
STRANDING. BRAIDING. 
TAPING. | WINDING. 
COMPOUNDING. 3190 
RUBBER, SILK, AND COTTON ¢ COVERING. 


GRAFTON & CO. 


ONTRACTORS TO H.M. GOVERNMENT. 
CYCLOPS WORKS, 


BEDFORD. 


IMM 








Telegrams— 
“Grafton, Engineers, Bedford.” 









Illustrated Descriptive Price List free on —_— 


=o I 














PATENT WELDLESS STEEL TUBES, W 


For Boilers, Hydraulic Presses, Ferrules, Boring 
Rods, Bushes, Shafting, Couplings, & other uses, }"' 





EMERY & EMERY CLOTH }=:=>= 


HILL’S Patent FLUSH SIDE COLD SAW. 


The only certain and reliable method of securing saw to spindle. 
Hill’s Patent een ~~ a gaan Machine. 


MALLEABLE “TRON CASTINGS 


OF SUPERIOR QUALITY. 
ISAAC HILL & SON, 


St. George’s Works, DERBY. so? 










































HOT WATER BOILERS, 


PIPES AND CONNECTIONS 
TRON PIPES, 


Hot Air Apparatus 


—— EREGTED COMPLETE. —— 








Catalogue Gratis. Miustrated Prics Book, 15th Edition, Price 1s. 


Double arms not required under 18 in. wide, 
Made with single arms up to 24 in. wide, 


PATENT PULLEYS. 


Shomng our Method of Attaching Rims 
1 pow 


























DOUGLAS FRASER & SONS, 


Telegraphle Address: t “Fraser. Arbroath.” ARBROATH. a 


PATENT ELASTIC CLUTCH 
COUPLING 


isirwaridi ‘of. 
160,000 HP. 
~ Successfully at work. 


y | SUITABLE FOR HIGH 
5 OR: HOW SPEEDS. 
























ist) role d chara 2676 


COWLISHAW, WALKER & 00. L™ a STOKE: EON TRENT. 


Vall @ [ ] PF aN : | A IN | GO 
1S Pi A ZA IM 
IL IL 0 ¥ f MA i % Ye 


EXH, AUSTIN a VENTILATING 


LLOYD & DA VIS. 


G4. Sumer SS! Soulhmart 





FoR oF RLGWI NG. 








Lobo. d 
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ALFRED DODMAN & & 00, 


Highgate ne ol 
KING’S LYNN. 


| ENGINES 
BOILERS 


OF ALL DESIGNS 
Large or Small.* 





LISTS SENT. 
KY 2757 
= Iron & Brass 


» CASTINGS. 
POOLEY’S Patent 


WEIGHING 
MACHINES 


Awarded 
OVER 60 PRIZE MEDALS. 


PPA aeAZaeeaaews 


HENRY POOLEY & SON, 


LIMITED. 
LIVERPOOL, LONDON, 
BIRMINGHAM & GLASGOW | J 


Branches at Manchester, Newport (Mon.), 
Newcastie-on-Tyne, Derby, &c. 7885 


JOSEPH BLACKBURN, 


Manufacturer and Erector 
of Improved 


lichting | 
Conductors 


Greskam Works, 
NOTTINGHAM 
2, NORFOLK ST., 
Srranp, W.O. 
HANLEY & DUBLIN 


CHIMNEY CO COLUMNS 


Btraightened, Pointed 
Hooped, Raised and * 























Repaired. 


Colliery Signals r 
ELECTRIC BELLS, zie 
TELEPHONES. 


Txieorsms: 9255 | ® 
“Blackburn, Nottingham.” 














THE FAIRBANKS ( 


CLAYTON & SHUTTLEWORTH, 


Works : LINCOLN. London Show Room: 96, QUEEN VICTORIA ST., K.C. 


OVER G6O,000 ENGINES AND THRASHING MACHINES MADE AND SOLD. 








PORTABLE & SEMI- cence 
ENGINES. For all kinds of fuel. 


UNDERTYPE ENGINES, 





VERTICAL ENGINES'& BOILERS High-pressure or Compound. 






IL & aas ENGINES. FIXED ENGIN 


ALSO MINING MACHINERY, 


Cornish Boilers, a a, Straw Elevators, Cliaff Cutters, Maize Shellers, Grinding 
Saw Benches, Centrifugal Pumps, &c, 


CATALOGUES FREE BY POST ON APPLICATION: 


LEROY'S nen COMPOSITION 


a So 


iF ALL KINDS. TRACTION ENGINES. 











2474 








Used In H.M. Dockyards, Arsenais ; 1! 
principal Railway and Dock Co ” 
seecdanarieiaehiaaa tara ithinn 
years, 
ESTABLISHED 1868. 


F. LEROY & CO,, 


GRAY ST., OOMMEROIAL RD., LONDON, E. 
Also at MANCHESTER. 13 





Cite’s Patent 
Rail Lifter. 


Paul Rothermel, 
Swedish Iron & Steel Merchant, 


106, Leadenhall Street, 
London, E.C. 


An Absolutely __ 


AUTOMATIC LOGKNUT, 


A Coil of Steel of Immense Power, 


COMBINING ACTIVE ENERGY with PASSIVE RESISTANCE. 


2604 




















Will never Slack Back. 

Entirely Unaffected by Vibration. 

Does not Injure the Bolt. 

Has the Appearance of an Ordinary Nut. 

No Washer is Required, either Spring or otherwise. 

/s more Effective than Two Nuts and a Split Pin. 

/s considerably Cheaper than Two Nuts. 

Can be placed in position or removed without any 
difficulty or special appliance. 


Write for Copies of Testimonials, Prices, &c., to 

















The Helicoid Locknut Patents (Parent) Co. Ltd, 








147, DASHWOOD HOUSE, NEW BROAD STREET, E.0. 


GOLD MEDAL, Inventions Exhibition, 4885, 


MATHEMATIGAL INSTRUMENT 


MANUFACTURER 
To H.M.’s Oo Dennen =< ag 


pb nay A sneeeie aee fa Sere arene 


** Price List post free.” Engine Divider to the Trade 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.0. 
ASK FOR 

EYRE & SPOTTISWOODE'S | 


ILLUSTRATED CATALOGUE OF 


MATHEMATICAL DRAWING INSTRUMENTS 





- | Geometrical Models, Drawing Boards, T-squares, Set- 
~| squares, Drawing Paper, Pencils, Crayons, Indian Ink, 
Brushes, Water Colours, and all Drawing Materials 
suitable tor Draughtsmen, Technical Students & others, 





EYRE & SPOTTISWOODE, 


A” 
4 
© 
ol 


, 


Wm. R. DELL & SON, 


26, Mark Lane, LONDON, E.C. 3028 
ENGLISH ELECTRUM DRAWING INSTRUMENTS. 








This represents Contents of ** The Ideal,” the New Prize Case 


THE VERY BEST AND THE CHEAPEST. 
Special Series, in cases (or loose), from 8/6 to £20. iene 
Practical, Unique, and quite different to what are usually s0 
In t demand. Universally acknowledged to excel o- togs 
Style, : a and A ~ ag with fu mn 

t 
gn Tracing Papers and Cloths of every S nanyete 
at lowest prices. Samples, post free. 
Rf a4 reproducing Ba ef Tracings by Photography. 
Specimens and partic 
My Specialities compricn th the Latest, Best and Cheapest in 
every department of the Trade. 


A.G. THORNTON, Practical Manufacturer, 
's Government, 
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WH MUIR & CO 


LIMITED, 


Sherbourne Street, 


MANCHESTER. 
Tele. Address, “'BRITANNIA, MANCHESTER.” 
Telephone, No, 529. 
MANUFACTURERS OF 
MACHIN H TOOLS of the most 


MILLING OHINHS as follows: 





U UNIVERSAL 
MILLING MACHINES with two 
oe ir to work vertically and th the other 


ALFRED "MUIR’S Patent MILL- 


ING CUTTERS, which remove 
_ material in a given time than any other 
MILLIN G OUTTHRS, Ordinary. 
OUTTHR GRINDING MA- 
RINDING MAOHIN 
¢ - A external, in LEE FS, crltosting, 


HOLLOW bares DRHL LATHES, 
ne Sa, with Holein Mandrel up to 


for 8 in. square tool 
sragith, RARE ae 





OHIN BS, for jon toy Rings of Boiler | 


ALFRED MUIR'S Patent OVAL 
HOLE and CIRCULAR HOLE 


JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, EMERY WHEELS 
EMERY CLOTH, For all Purposes. 
Wellington Mills, LASS p APER, 042s 


HD, 82. «= BLACK LEAD, &c. 


SIMPLEX LEAD 
GLAZING 


FOR ROOFS, SKYLIGHTS, AND HORTICULTURAL WORK. 
NO SPECIAL OONTRAOT REQUIRED, 


NO ZINC, IRON, OR PUTTY USED. 


ANY ‘quanrrey eureuae. 
Over 1,000,000 superficial feet in use on 2,500 Structures. 


GROVER & CO., LIM., 


HNGINHEBS, &c. 


BRITANNA, WORKS, WHARF OAD, CATY ROAD, LOKDOR, 


Write for Siaitatiens and fill Partindione eaah pitt ved 























BORIN GMACHINSS, for Marine WY 


Boile 

J ORDAN: 'S Patent MULTIPLH 
DRILLING MAOHING, for 
Boiler Shells and Boller Flue 

SPECIAL, ‘MACHINER for Ord 


We have in BTOCK, or “vt PROGRES8 wee | 
sizes and descriptions of the above, also MA- | } 


CHINE TOOL8 which are in general demand. 


RYDER'S 
FORGING MACHINES. 









ee 
¥ = 
- : 
Z- : 
= 3 
Ze 
an : 
— = 
2= ‘ 
E 


WILLIAM RYDER 


BEEHIVE WORKS, 


BOL Ton. 


Original Inventor, Patentee and 
Maker. 





Also Maker of Sawing Machines for Hot Iron, 
Coke-breaking Machines, and other Tools; 
Fluted Rollers, Spindles and Flyers; 





Ring Spindles for Cotton Mashinery. 709 





Gouritz River Bridge, Cape Colony. Length, 700 It. Height, 210 ft. 


ANDY HANDYSIDE & CO., L®. 


Britannia Works, 104, Queen Victoria Sty 


DERBY. 
Managing Director, 
A. BUCHANAN. 


DOULTON 
PLUMBAGO 














CO. 





WORES: 
LAMBETH LONDON, ROWLEY 
STAFF8., 8METH 
7. ate tens PAGLEY, ota is 


and PARI8, 


DHBPOTS =: 
Granville 8&t., BIRMINGHAM. 
100, 8oho &t., LIVERPOOL. 
8t. James 8q., MANCHESTER. 
8s" . 40, Bothwell 8t., GLASGOW, 
6, Rue de Paradis, PARI8. 


LAMBETH, LONDON, 





SE. 








4000 CANDLE POW 
FROY OlL 


¥= 





| 
| 
: | 
References can be civen to Users 
in every part of the World. 


OVER 42,000 SOLD. 
BEWARE OF CRUDE IMITATIONS 
bringing discredit on our system. 
The ONLY LAMPwhich has stood the 

TEST of THE MARKET. 
EACH LAMP GUARANTEED. 
Over 500 used on the Manchester Ship Canal. 
Adopted by 26 Governments. 
3OO British & Foreign Railways. 
and by ALL Leading Firms. 


— —s unaffected by WEATHER. 











BEST IS THE SIMPLEST. nice 
VeCCeeseactewENG Conbhaee. 
No. @.— 500 Candles, small hand pattern .. £7 7 © 
No. as Candles, pattern, with 


No. 2 size burner for Tar Oil . 
No. 2,—1500 or 2500 Candles, useful 
portable pattern . £15 10 6 
No. 3.—2500 or pace ceetne, Manchester Ship 


nal pa’ - £1610 0 
No. 4.—3500 or 4000. Candles “A most powerful 
lamp + £1715 © 
ARRANGED TO Boas Kunoouxn ( oR PsTBoLEUs In Forelon 
Counrrizs, & TAR OLL OR THE ABOVE IN GREAT Baitain, 


WELLS’ “UNBREAKABLE” 


LAMPS & OIL FEEDERS. 
OVER TWO MILLIONS SOLD. 


HORIZONTAL OIL FEEDERS, 


. 


WITH 


Valves & Brass Tops, 
Pint, 278. per Dozen. 
o eee” se 













te ® 

No. ta, 
No, 3a, 

New Improved Pattern ay at Top.. 458. ” 
No, 38, 1} Pints, 548. 

Also made Without Valve. "alee made with Patent Filler 


Wells’ Torch Lamps. 


For Sperm, Rape, Colza, or other heavy Smokeless Oil. 
Also used for Kerosene, 
No. 5, } Pint, rs No. 3, asshewn, 
r Dozen. 


248. 
No. 5a, 4 Pint, Hook No. 3, as shewn, 
r Dozen 





Sint Hoot 
No. 5s, 1 Pint, wey saad 3, 3, aashewn, 
36s. per Do 


WELLS’ O1L-GAS GENERATING LAMPS. 


Light from Kerosene or Petroleum without W: 
Smoke, or Smell at less than one Penny or eke 
Perfect Safety. 
NoExplosive Naptha used. 
Thousands sold. 
Unaffected by Wind. 

_ EACH. 
No.12,3hours .. fis. 9d. 
No. 12a, with Tripod 138. 9d. 
No. 5h 























No. 14a, with Tripod 198. 





Extra Burners 
for above 
2s. each. 


KETTLE TORCH LAMPS, 


The Miner's Favorite. 
Thousands Sold. 
Used “Ranit Winee, be De Beers, 


Also largely used by ay Sone 
tractors, ollieries, &. 
Large Flaming Light, 


No. 18, 8 Pints, 1} in. 
Wik, ha. et 





same shape as above 
bat having tw two Wicks, 6 >) : 





me anes Price Lists, 


A.C, WELLS &C0,2%4xi2s242+> LONDON 


Branch: Cheetham, Manchester, — 
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PORTABLE CRANES, 
OVERHEAD CRANES, 
HYDRAULIC CRANES, 
WHARF CRANES, 
DERRICK CRANES, 
FORCE CRANES, 
WALL CRANES, 


































BodleyBros.&Co. 


OLD QUAY FOUNDRY & ENGINE WORKS, 





WORM CEARING FOR REDUCING SPEED FROM 
* ELECTRIC MOTORS. 2308 
Binge to any power and fer any reduction 


PRIOE ON RECEIPT OF POWER AND SPEED. 





MAGNESIA SECTIONAL COVERING 


THE BEST AND MOST EFFICIENT COVERING FOR 


STEAM BOILERS AND PIPES. 





os A , : % as 
Adopted by » “Cie? Ee — Steamship 
the British ' 2 ot ; SRE y, pe sat ia 2) Builders, and 
and Foreign “ie eee ag the Largest 
Governments. _ Railway 
Leading Contractor 
Engineering in the United 
Firms. Kingdom, 
. ee. s ae oe 
* * 





It does not Char or Burn. 
It does not Disintegrate. 
It does not Smell. 


FOR FURTHER PARTICULARS APPLY TO THE SOLE MANUFACTURERS-—THE 


Washington Chemical Co.,'” 


WASHINGTON, Co. DURHAM, ENGLAND. on 




















WATSONWS PATEHNT 


FEED-WATER 


> 













aaa 


Maximum of filtering cloth area 


Minimum of weight-and space. 








Largely 
adopted 
for 
War Vessels, 
Passenger 
and 
= Cargo Vessels. 


—_———_ 


HIGH BRIDGE WORKS, = 
y NEWCASTLE-ON-TYNE. 
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“SCRIVEN & CO., LEEDS. 


Esras. 1851. Tele. Addrese—** Sonrven, Lanps.” Telephone No. 1319. 


MACHINE TOOLS & HYDRAULIC MACHINERY 


For Engineers, Shipbuilders, Boilermakers & Bridge Builders. 
WHITE'S PATENT ANCLE-IRON PLANING MACHINE. 
SORIVEN'S VERTICAL PLATE-BENDING MAOHINE. 


Will Bend Plates te the Bad withous Fiat. 
Highest Award tor Labour-Saving Machine Tools—Tynemouth and Newcastle. 
Makers te the British and Foreign Governments. 2621 




















PLATE EDGH AND BUTT PLANING MACHINE 


SIR WILLIAM ARROL & €0., Lid., 


Dalmarnock Ironworks, BRIDGETON, GLASGOW. 
CONTRACTORS, ENGINEERS, BRIDGE BUILDERS AND DESIGNERS OF STRUCTURAL IRONWORK. 220: 


—— ALSO MAKERS OF —— 


HYDRAULIC PUMPING ENGINES. 














ACCUMULATORS. 


me Bl 
! 
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2361 


TAY BRIDGE. 









CE STOMATAL 





Tipping Wagons ef every description. 


Points and Crossings to any Specificaticn. 


rit 
Gomme foal) 


Portable, Tramway & Permanent Way Material 








OATALOGUES , 
ip and Spanish, containing over __ 

200 Ulustrations, 2800 Prices, and complete DATA, 

forming the most comprehensive Manuals on Lagb$ 





WORKS: STOKE-ON-TRENT, 440 


OFFICES: 20, Bucklersbury, E.C. 





ARROL’S PATENT HYDRAULIC RIVETING MACHINES. CRANES, STAMPING PRESSES, &c. 





KERR STUARTACO. 


All communioations to be addressed to the Lonton Office, 
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Wate Supply. | 


Send for ILLUSTRATED CATALOGUE 
No. 28 of 


JOHN BLAKE’S 


PATENT SELF-ACTING 


HYDRAULIC 
RAMS, 


Containing hundreds of names of users, 
and many testimonials. Made in sizes to 
raise from 800 to 400,000 gallons per 
day. These Rams will lift a part of the 
same water that works them, or they tr| 





be worked by a stream of dirty water 
whilst pumping up pure water from a well 
or spring. 





This View represents 2 Ram worked by impure river water, 

whilst pumping pure water from a well or sp and fo: it 

to a small reservoir on the bill, at an elevation of 532 ft. a 

distance of one mile, from which reservoir the water is gravitated 

for fire-extinguishing and general requirements of maasion, 
stables, farm, and village. 


BLAKE'S HYDRAULIC RAMS have been supplied 
to the following amongst others :— 

His Royal Highness the Duke of Connaught 

His Highness the Maharajah of Kashmir 

The Secretary of State for India in Council 

The Crown Agents for the Colonies 

His Grace The Duke of Devonshire 

His Grace The Duke of Westminster 

His Grace The Duke of Cleveland 

His Grace The Duke of Portland 

His Grace The Duke of Sutherland 

His Grace The Duke of Leeds 

His Grace The Duke of Marlborough 

His Grace The Duke of Grafton 

His Grace The Duke of Somerset 

The Most Hon. The Marquess of Ripon 

The Most Hon. The Marquess of Downshire 

The Most Hon. The Marquess of Abergavenny 

The Most Hon. The Marquess of Londonderry 

The Most Hon. The Marquess of Cholmondeley 

The Right Hon. The Ear! of Derby 

The Right Hon. The Ear] of Devon , 

The Right Hon. The Ear! of Gainsborough 

The Right Hon. The Earl of Romney 

The Right Hon. The Earl of Granard 

The Right Hon. Earl Beauchamp 

The Right Hon. The Ear! of Caledon 

The Right Hon. The Earl of Lichfield 

The Right Hon. Earl Ferrers 

The Right Hon. The Ear! of Feversham 

The Right Hon. The Earl of Harewood 

The Right Hon. The Earl of Harrowby 

The Right Hon. The Earl of Wemyss 

The Right Hon. The Earl of Ancaster 

The Right Hon. The Earl of Scarbrough 

The Right Hon. The Earl of Londesborough 

The Right Hon. The Earl of Carnarvon 

The Right Hon. The Earl of Leicester 

The Right Hon. Ear] Bathurst 

The Right Hon. Earl Fitzwilliam 

The Right Hon. Ear] Temple 

The Right Hon. Earl Cowper 

The Right Hon. Lady Northwick 

The Right Hon. The Countess of Shaftesbury 

The Countess de Morella 

The Right Hon. Lord Mowbray and Stourton 

The Right Hon. Lord Hothfield 

The Right Hon. Lord Leconfleld 

The Right Hon. Lord Ribblesdale 

The Right Hoa. Lord Derwent 

The Right Hon. Lord Hatherton 

The Right Hon. Lord Leigh 

The Right Hon. Lord Raglan 

The Right Hon. Lord Northbourne 

The Right Hon. Lord Crewe 

The Right Hon. and Rev: Lord Scarsdale 

The Right Hon. Lord Brougham and Vaux 

The Right Hon. Lord Schroder 

The Right Hon. Lord ten 

The Right Hon. Lord Clifford of Chudleigh 

The Right Hon. Lord Walsingham 

The Right Hon. Lord Hindlip 

The Right Hon. Lord Wantage 

The Right Hon. Lord Hampton (Trustees of) 


ROBERT ROGE 





The Right Hon. Lord Burton 
The Right Hon. Lord Abinger (the Exors. of) 





The Right Hon. Lord Denman 
The Right Hon. Lord Portman 
‘The Right Hon. Lord de Blaquiere 
The Right Hon. Lord Belper 
Right Hon. Lord Viscount Galway 


Right Hon. Lord Viscount Clifden 





The 

The Right Hon. Lord Viscount Bridpert 
e 
cy 


Right Hon. Lord Viscount Boyne | 





JOHN BLAKE, Ltd., | 


Oxford Street Works, Accrington, Lancashire. | 


Telegraphic Address :_‘' Rams, Accrington.” 


\ 





=~ —-— => ~~ CF 


STERNOLINE LUBRICANT 


aie REGISTERED TRADE MARK. 
» Most Economical and Cheapest Lubricant fi 
other Grease Lubricators. NO HEATED BEARINGS. NO SPLASH. 


SOLE MAKERS 


STERN BROTHERS, ":°°orersx sours zowoor-ns 
Telegraphic Address : ‘‘ Oentumvir, London.” ies 





> WANTED. 




























RT ROGER & CO, "sm STOCKTON-ON-TEES. 


STEAM AND HAND WINCHES. 
Ships’ Capstans, Pumps, Steering Gears, Water-tight 
Doors, &c., &c. 


DONKEY FEED PUMPS. 
Horizontal & Vertical 


STEAM ENGINES and 
YACHT ENGINES. 


SOLE MANUFACTURERS OF 

1 PEPPER'S PATENT 

STEAM STEERING GEARS, 
AND MAWLAM’S PATENT 2096 

RAILWAY TRUCK COUPLERS, 


Illustrated Oatalogues on Application. 


‘SAMUEL OSBORN & CO, 


MANUFACTURERS OF CRUOCIBLES AND SIEMENS 


STEEL CASTINGS 


Of every kind, and up to 15 tons each. 


SOLE MAKERS OF MUSHET’S SPECIAL & TITANIC GAST STEELS. 


ALL BEST STEELS. FILES, SAWS, RAILWAY SPRINGS. x 
CLYDE STEEL & IRON WORKS, SHEFFIELD. 


PBELL & CALDERWOOD, 


ENGINEERS AND BOILERMAKERS, 


SOHO ENGINE WORKS, PAISLEY, SCOTLAND. 
MAKERS OF 


SURFACE-CONDENSING, COMPOUND: TRIPLE AND JEN NGINE co 


QUADRUPLE-EXPANSION, SCREW AND PADDLE 
STHRN-WHEEL MACHINERY. 


P UMP S malian aa CENYRIPUGAL. 
"Makers of every desoription of 

. SUGAR 

MACHINERY 
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Telegraphic Address: “SOHO, PAIGLEY.” 
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TUBES AND FITTINGS. 2 .:::::c5:20-:= 
E ‘ . ia < ae care a Da . of the ordinary propeller, pcan pean. ch ageehaaas 
| ~ ~ a ® = 





BIRMINGHAM —Nile 8t,, Sheepoote 8t., and 10, Coleshill 8. © LONDON—9, Cannon 8t., E.0., and 157, Upper Thames &t, 
LIVERPOOL—43, Paradiso 5. €MANOHESTER—4S, Deansgate, 


WROUGHT-IRON TUBES & FITTINGS 


FOR GAS, STEAM, WATER, &c., PLAIN AND GALVANIZED. 


: ; Lee TRON OR STEEL TUBES 


Well Tubes, Lining Tubes, Perkin’s 
Hot Water Tubes. Up to 4 fh, Diameter, 
TUBES Electrically Welded Fittings 


TUYERE & OTHER COILS 
WHITAKER BROS., Ltd, Horsforth, LEEDS. 


Of all descriptions and to sis en 
PROPRIETORS AND SOLE MAKERS OF T. WHITAKER'S PATENT STEAM CRANE NAVVIES 


































AND DOUBLE AND SINGLE ACTION STEAM HAMMER PILE DRIVERS, 


KERR, STUART & CO0., Ltd., 20, Bucklersbury, Mansion House, Lendon Agents. 
_—"s mae Engineer, Copenhagen, Denmark, Agent for Seandinavia and 
olland. 





ERNST POLLAK, 11/2, Czerninplatz, 4, Vienna, Agent tor Austria and 
Hungary. 


Testimonials and Prices on application to 
WHITAKER BROS., HORSFORTH. 


TzuuecraMs—"' QUARRIES, LEEDS.” 


100 ALREADY SOLD. 








es = 


os i ——— 


wi TRIE th 


As ele on the Marsh Lane Tunnel Contract, Leeds. 
LOOK FOR DIFFERENT TESTIMONIALS EVERY WEEK ™ 


3, Westminster CHamBers, 1, CrossHALL Street, Liverpoot, February 19th, 1894. 








P. ARs om A 
L. H. DRAKE & SON, 
1578, FENCHURCH STREET, 
LONDON, E.C. 


LEONARD GHAPMAN, 


MECHANICAL ENGINEER, 
SAIL STREET, LAMBETH, S.E.. 


EXTENSIVE MODERN PLANT 
. For Economical Manufacture of all Lighter 
Kinds of Engineering Work. 

SPECIAL MACHINERY DESIGNED AND MADE. 
INVENTIONS WORKED OUT PRACTICALLY, 


DYNAMOS & MOTORS 


For Continuous and Alternate 
Current from 1/80 to 200 B.HP. 


DYNAMOS for Electro-Plating 
and Depositing. 
STARTING SWITCHES, . 
SHUNT REGULATORS, &c., &c. 




















R Becker 8 (0, 


50a, RIVINGTON STREET, CURTAIN ft 
LONDON, E.C. ™ 


Patent AIR COMPRESSORS 


To Work to Any Pressure. 


Vacuum Pumps, Blowing Engines, 








Dear Strs,—We have used your Steam Navvies (2) for some years and find them particularly useful, more ee 


especially in narrow cuttings, as they are very “handy” and can be worked in a comparatively small circle. ' We are 
glad to be able to testify to their excellent qualities. We remain, yours very truly, 
Messrs, Wurraker, Horsforth. HOLME & KING. 





Always in Stock and Progress. 


GEORGE SCOTT & SON, 








44, CHRISTIAN STREET, LONDON, 77 





Met rte Ae tna ses 
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PARIS EXHIBITION. 


1S39. 


Lubricating Oils 
COLD MEDAL 


AWARDED TO 


PRICE'S PATENT 
CANDLE COMPANY L? 


Oil Refiners, 


AND MANUFACTURERS OF 


Lubricating Oils 


For Land and Marine Engines, 
, Cylinders and Valves. 


For Textile Machinery of every 
description. 


For Collieries, I/ron Works, 
* Mines, and Quarries. 


For Saw Mills, Flour Mills, and | 
Agricultural Machinery. 


For High-Speed Engines and 
Dynamos. 








For Engineers’ and Machinists’ 
Tools and Shafting. 


For GAS ENGINES. 





SoLtE PROPRIETORS AND MANUFACTURERS OF 


VEITCH WILSON’S 


LUBRICANTS. 


Descriptive Catalogue (Illustrated) ; 

Paper upon Lubrication by Mr. J. 

Veitch Wilson; Price Cards & Samples 
may be obtained from 


PRICE'S. PATENT 
CANDLE COMPANY Lé 


Belmont Works, Battersea, 
LONDON, 


Guardian Building, Cross St.. Manchester. 














HEND os SON & GLASS, LIVERPOOL, 
MALLEABLE TRON | AND ‘STEEL, 

KE =f [Ar] RolledGirders & Joists, 3in to 20in deep, 
SHELTON IRON. 
SHELTON STEEL. 


COMPOSITE GIRDERS MADE TO SPECIFICATION. 
PLAIN AND CHEQUERED PLATES. 
All sizes and sections of BARS, ANGLES, 
% { SHELTON ey TEES, CHANNELS, 
° 
BRANDS. 2) GRANVILLE Yee 
ENQUIRIES TO— 


Boiler and Tank Plates in Iron or Siemens-Martin Steel, all sizes, 
GIRDERS, PLATES, SHEETS, &e., &e. 
THE SHELTON IRON, STEEL & GOAL CO., Ltd., STOKE-ON-TRENT, STAFFORDSHIRE; 


























| 
BRANDS, i SHELTON STEEL. 
m2 























QUOTATIONS AND SECTION SHEETS ON APPLICATION. 3141 
SHIPMENT ORDERS PROMPTLY E. ae ma eee 
OR 122, CANNON STREDBT, LONDON, E.c. 
Telegraphic Address : “‘ Sheltonian, London.” Telephone No. 1886. 


Telegraphic Address: ‘‘ Shelton, Stoke-on-Trent.” Telephone No. 11. | 














PHEENIX BOLT & NUT CO. 


(WM. M. WARDEN & SONS), 
| ERAN DSWORTH, near BIRMINGHAM. 


MANUFACTURERS OF EVERY DESORIPTION OF “BOLTS, BIRMINGHAM.” 








Telegraphic Address— 








RAILWAY, TRAMWAY, & ! eee FASTENINGS. 





TINKER, SHENTON, & CO., 


HYDE, near MANCHESTER. 


JAMES SHENTON, Proprietor. BSTABLISHED gel 
Telegraphic Address: “DUPLEX, HYDE.” a. o. 


MAKERS OF HIGH 
© & LANCASHIRE, CORNISH, VERTICAL, BAL, HYDE DUPLEX, 


ALL OTHER TYPES OF 


BOILERS 


Up to 200 Ibs. Working Pressure. 


| ESTED BY HYDRAULIC PRESSURE 
TU 300 LBS. 


DRILLING, WELDING, FLANGING, PLANING, 
RIVETTING, &c., 


=. By Special Machinery of the most 
= modern construetion. 


P comish, Dule&Vertica Biles 


ALWAYS IN STOGK OR IN PROGRESS. 1° 


Please Address all Inquiries as above. 
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MEASURES BROS., LTD poi Destihad ya 

ay ny HEATING OR BOILING BY STEAM 

LONDON. eee 






Siamens-Martin and Bessemer Steal Joists, 
MEASURES JOISTS ARE THE BEST AND CHEAPEST IN THE MARKET. 


Have now in their Town Stock 8600 tons of STEEL JOISTS, 3in. to 
26 in. deep; Channels, Tees, Angles, Plates, &c. Riveted Girders, Fire- 
proof Floors, Stanchions, Columns, Chequered Plates, Rails, Bolts, &e. 


SECTION SHEETS AND ESTIMATES ON APPLICATION. 
PROMPT DHLIVHERY FROM STOCK. 27 


GRICE GRICE & SON, 


Las 
& OVER VN 




































ARTICLES FOR 


RAILWAYS, SHIPBUILDING YARDS, 
ENGINE WORKS, ROLLING MILLS, 
IRON & BRIDGE WORKS, 
HYDRAULIC AND ELECTRICAL 
MACHINERY, 


Also for Wagon, Excavator, &c., 
Builders & Boiler Makers. 3160 


KRUPP’S STEEL WORKS, 


ANNEN (WESTPHALIA). 


Best Cracible & Siemens-Martin Steel Castings 


To stand Admiralty, Board of Trade, Lloyds, and 
Bureau Veritas Teste. 


SPECIALITIES. 













APPLY TO 


AUCUST REICHWALD, (ee 


Sole Representative for the United Kingdom, 


9, New Broad Street, LONDON, EC. | 


= iia na 


oom RICHARDS & CO., L™ 


Broadheath, near Manchester, 
MANUFACTURERS OF HIGH-CLASS MACHINE TOOLS. 
Contractors for Machine Tools to H.M. War Office, the Lords of the Admiralty, the Counoil of State for India, the Orown Agents for the Colonies, Foreign Governments. 
London Manager - AUSTIN H. HOPKINS, 9, Ranelagh Mansions, Fulham, S.W. 
Sole Agents for Scotland: MITOHELL, GRAHAM & SON, 46, Buccleuch Street, EDINBURGH. 

















LIST OF OUR Telegrams—‘“ RICHARDS, ALTRINCHAM,” . Caney Catalogues on application. 


aPECIALIY IES. a coms nt - oe 
inten r ( wat = +" \ & 4) Ni Read < » sy AVA ‘ 
Sn peer = | 
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Pearn’s 














PATENT SIDHB PLANING MAOHIN® (6500 in use). 2458 


Heated or Boiled ed Sui Economictiv 





LIST OF PRICES. 
abe, Shu. Obs. Gis.” 


100s.130e.1758,2600 





STEAM TRAPS 


PICKING, HOPKINS & CO, 0'8 PA PATENT TRAPS 
Sein Seas cman ts Mecsas 
aces and keep the pipes free ais cone, 


Rees Deeley We fen Sop. 








MALRETRILAREDAIEIESTRE VIDE S 


“ STANDARD” 
STEAM PUMPS, 
DUPLEX PUMPS 
AIR PUMPS 
TAR PUMPS 
HYDRAULIC 
PUMPS. 


WINDMILLS” 


For Water Supply, Pumping, Grinding, &c. 


PIGKING, HOPKINS & 00., 


' ARNOLD WORKS, BOW, LONDON, &. 


MAKERS OF 
BREWERY PLANT 
SUGAR PLANT. 


fT rr 








AGINTS WANTED: 
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Fitted with cross tubes, all fittings and mountings, lengitadinal seams double riveted. To work at 80 It. 
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~ Thompson & Co.’s Speciality. 


Improved Wire Rope Pulleys 


OOLLIERIES & MINS, 


ADAPTABLE FOR 


Winding Hauling, or Driving Purposes. 





CHARACTERISTICS: 
STRENGTH, 


LENGTH OF LIFE. 
EASE & TRUENESS OF RUNNING. 


ARMS GUARANTEED FAST. 
Advantage of SO Years’ Experience, 


BEST MATERIAL & WORKMANSHIP, 


THOMPSON & CO., 


ENGINEERS, &e., 2575 
Victoria Works, TAMWORTH, Staffs. 


T. & R. . LEES, 
HOLLINWOOD, NEAR MANCHESTER 


—— ESTABLISHED 1852. —— 


BOILERS A ee 








Tel rams— 
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IMPRUVED VERTICAL STEEL SOILERS, 


























ALLSUF & 00. Lo 
SHIPBUILDERS & ENCINEERS. 


ESTABLISHED 40 YEARS. 
SPECIALITY— 


TUGS & SMALL STEAMERS 


HOPPER BARGES, &e. sat 
REPAIRING, RE-BOILERING AND RE-CLAS8ING. 








= — cn to 1000 Tons . 
FORRESTT & SON, Ltd., Ship, Yacht, Boat Builders and Engineers, 


THE SHIPYARD, WYVENHOE, ESSEX, & 101, LEADENHALL ST., LONDON, E.C. 


“ FORESTIERE, LONDON.” TELEPHONE No. 5942, AVENUB. 








Telegrams ; ‘‘ FoRREsTT, WYVENHOE” ; 
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for the Colonies, Egyptian Government. 
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Builders of the Stern- — Gunboats, EN. NASER, EL-FATEH, and EZ. ZAFER, used on the Nile during the recent expedition to Khartoum. "Length, 140 ft. over 
all; breadth, 24 ft. ; and 4h ft. depth at ‘side. Compound surface- eo ag machinery, 400 indicated horse-power. 


PATENT SLIPS AND DRY DOCK AT WYVENHOE. ELECTRO GALVANIZING PLANT. 














IMPROVED SURFACING & BORING LATHES. 


Made fn Sizes to Swing 18 in. to 48 in. - With and without Serew-cutting Géar. 








18 in. and 24in. SWING LATHES 
READY FOR DELIVERY. 





2764 
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LOUDON BROTH ; CLYDE ENGINEERING - WORKS, s, JOHNS ONE, N.B. 
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STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FQRGES. 


Shipbuilders’ & Boiler Makers’ Machine Tools, 
PATENT SEVELLING MACHINES 


FOR SHIPS’ FRAMES. 


, FORGE CRANES, Hand and Steam. 


Sugar Gane Mille. Water Wheels, de. 
HYDRAULIC PRESSES. 


~ DAVIS & PRIMROSE, 


LHITH, HDINBURGH. _ 2 




















SEWAGE AND FACTORY EFFLUENTS PURIFIED BY BY 


MECHANICAL FILTRATION 


The E. H. RIDDELL System for purifying all classes of river water for use in Dyeing, 
Bleaching, Paper Making, Cotton Spinners, &c. 


THE “CARROD” WATER SOFTENING PROCESS. 


OWNERS AND MANUFACTURERS— 


[. HUGH BRISTOWE & CO., Ltd., Albany Buildings, 47, Victoria St. §.W. 


Friction Couplings and Friction Pulleys 


TO TRANSMIT UP TO 1000 HP. 


CHEAPEST and BEST inthe 
Market. 
























ILLUSTRA oe" CATALOGUE containing Simple Rules for wry of Power 
by Ropes, Belts, Shafts, and Wheel Gearing, POST Fi 


ND. BAGSHAW & SONS, L? 


_Batiley, *c Yorkshire. _— 














FRANCIS BERRY & SONS, 


SOWERBY BRIDGE, ENGLAND, 





MAGHINE 


CONTRACTORS T TO THE BRITISH AND FOREIGN GOVERNMENTS. Established 1832. 





‘TOOLS. 


UNITED ALKALT CO. 1 


Exchange Buildings, Liverpool. 


MANGANESE COPPER 


(Containing up to 30 per cent. of Manganese). 


MANGANESE BRONZE 


In Ingots, Billets, Rods and Sheets. 


ANTI-FRICTION METALS 
AND OTHER ALLOYS. __ 2796 


“<JACAHN A.” 
(KESSON’S No. 1) 


ANTI-FRICTION 
METAL, 


Has Proved itself the Best 
For MACHINERY BEARINGS. 


SEE Poston. TESTIMONIAL. 
‘We have now for some time used your ‘Jacana’ 
Brand An ti Friction Metal in the bearings of both our 
stone pense poate nd rollin ng mills for — Dg granite, 
it has giv is good satisfaction, in fac 











— mabeates so fh mooee of a Saeea  oas 
cons siderably higher in. 





—~ 


Makers of all all  Clacses of WHITE METAL to 
Sample or Analysis, 





‘oto 


National Engineering Supply 


Co., Ltd. 29138 
312-314, ARCYLE STREET, GLASGOW. 


TRATTON 
EPARATOR 


INSURES DRY STEAM, 


no matter how long your steam las, nor 
how much your boiler may, ol — og j« 








3END FOR OUR NEW 
CATALOGUE 


THE GOUBERT MFG. CO., 


NEW YORK, U.S.A. 3029 





C. R. HEAP, Agent for Great Britain, 


47, Victoria Street, Westminster, Londor. 
k 
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THORNYGROFT PATENT WATER-TUBE BOILER, 


BOILERS REPRESENTING OVER 5©OO0,QO00 1.HP. IN USE IN THE FOLLOWING NAVIES : 


BRITISH, DANISH, ITALIAN, 
ARCENTINE, FRENCH, SPANISH, %, 
€3: AUSTRIAN, CERMAN U.S. AMERICA Q, . 
«AG BRAZILIAN INDIAN &c., &c. We 
\\ F } “be “2b, 


AND IN YACHTS AND MERCHANT YESSELS, 























= Bi | 


al. 


i 


B2M.Ss. “SPHEDY” ty pe. 
THE PATENTEES ARE PREPARED TO GRANT LICENSES FOR THE MANUFACTURE OF THESE BOILERS: 
AGENT FOR RUSSIA: 


AGENTS FOR THE UNITED STATES OF AMERICA: 
THORPE, PLATT & CO., Fidelity Building, 97 to 103, Cedar Street, NEW YORK. R. RUNEBERG, Bureau Yoga, Liteinij pr., 67, St. Petersburg. 2s 


—— FOR PRICES AND PARTIOULARS APPLY TO THE PATENTEES AND MANUFAOTURERS — 


JOHN I. THORNYCROFT & CO., Church Wharf, CHISWICK, LONDON. 


ROBEY & CO., Lit'D., 
GLOBE WORKS, i LINCOLN, 
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Upwards of 18,000 Engines at work in all parts of the. World. 


ILLUSTRATED CATALOGUES POST FREE. 
BRANCHES AND AGENCIES ALL OVER THE WORLD. 


LONDON OFFICE: 79, QUEEN VICTORIA STREET, E.C. 


2479 
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DICK, KERR&C2 LY. 


ENGINEERS & CONTRACTORS. 
110, CANNON STREHT, LONDON, E.C. 


ABC and the Engincering Telegraph Code used. 

















SOLE MAKERS OF TURNTABLES, 
TRAVERSERS, 
KEHRBRR’S POINTS and CROSSINGS. 
PATENT 





LOCOMOTIVES 


WAGONS 


For every class of Work. 
LIGHT and HEAVY RAILS 


PORTABLE 


RAILWAY 


SUITABLE FOR 





COLLIERIES, (All Sections) 
CEMENT WORKS, STREET TRAMWAY RAILS 
IRON WORKS, (All Sections). 
SUGAR PLANTATIONS, CONTRACTORS FOR TRAMWAY 
RAILWAY CONSTRUCTION 
ais ini aa Catalogue and Prices on 
&e., &. 


application. 3135 


WORKS? BRITANMA BNGINEERING WORKS KILMARNOGLS. 


DAVEY, PAXMAN & CO., L?, COLCHESTER 


HINGINEERS & BOILERMAKERS. 














ww 









uM = These Boilers are made entirely ee 

of Steel. They occupy very little “PAXMAN, COLCHESTER.” 
- space, and at the same time contain 
i a large amount of heating surface. 
















These Boilers produce dry steam, 
and as they possess all the essential 
features of the best types of Boilers, 
they can be very strongly recom- 
mended. 

They are, without exception, 
the Best and Most Economical 
Vertical Boiler in the Market, 
when efficiency and Heating Surfaee 
are taken into consideration. 

These are excellent Boilers for all 
Land Purposes, such as Electric 
Lighting, &., and they are also @& 
very suitable for Steam Launches. 47 


SG 


SSK 





LONDON OFFICE: 


78, QUEEN VICTORIA STREET, E.C. 


JOHANNESBURG ADDRESS: The “ WINDSOR” 





. . DAVEY; PAXMAN & CO. Ld.,P.0.Box 2097, HIGH-SPEED VERTICAL ENGINE, 
ESSEX” PATENT VERTICAL BOILER, 23 & 24, Steytler’s Buildings, Johannesburg, Made in Single and Double Cylinder, Compound and Triple- 


2 to 30 Horse Power. South Africa. Expansion, from 4 to 1500 Horse-Power. 1265 
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Besides the usual qualifications of a steam 
trap, the 


“SIRIUS” STEAM 
TRAP 


has some advantages peculiarly its own, 
which make it successful where other traps 
are useless :— 


Needs no regulating for different pressures, 





Needs no attention, and may be fixed in in- 
accessible places. 


May be fixed on its base, side, end, or simply 
suspended at end of 2 pipe, without affect- 
ing its working. 





Is light, compact and without loose parts. 








Blows through every time it works. 





























See aT ae Showing three positions—but not the only ones—in 
SOLH MANUFACTURERS: which the “Sirius” trap may be fixed. 
HOLDEN «BROOKE, Ld., Sirius Works 
MANCHESTER. 
wen, Ml TELEPHONE: 
“ mma ct VALE.” LONDON No. 838, Bank. 
“FURNACES, LONDON.” ALL ENQUIRIES TO pi Pome 


LONDON OFFICE: 122, GANNON STREET, E.C. 


BEST WELSH STEAM COAL. 


SPECIAL FACILITIES FOR EXPORT AND SHIPPING AT CARDIFF, 
NEWPORT AND BIRKENHEAD. 


A we 7 = a a : = 
STEEL RAILS 
PIG IRON, (@ to 100 Ib. per yard.) 
TIN PLATE BARS, rinses. 26 aheaved AND FISH PLATES. 


TERRA COTTA, 
BLOOMS, 
aren j Y ORNAMENTAL 
vies ie aga ; BRICKS AND TILES 
LOCO. AND a Ot every description. — 


AND OTHER VARIETIES OF LAMINATED 


AND SPRING BARBS. 
MADE SOLELY FROM SPECIAL STEEL “J cf [Lim GUARANTEED QUALITY AND FINISH. 


2912 

















MUNRCHANT AND PLATING BARS. 











Se eee 








— i = 





vos mage none 
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Telegraphic Address,) 


MANUFACTURERS OF 


{“ Bessemer, Sheffield.” 





CAST STEEL BY THE BESSEMER AND SIEMENS PROCESSES. 


saniey 


FORGE DEPARTMENT. 


ee 


LOCOMOTIVE CRANK AXLES, 


LOCOMOTIVE STRAICHT AXLES. 


Compressed Steel. . 
. » Crank Shafts. 


BUILT-UP MARINE CRANK 8HAFTS, 


ROLLED 
WELDLESS TYRES 


FOR 
Loeomotives, Carriages & Wagons. 


Special Hard Quality lity for Break Vans and 
— Locomotives, 











SPECIAL HARD TOUCH STEEL 
SHOES AND DIES 


For Gold Mining Purposes, &c. 











olALry 
gf “2 


CASTING DEPARTMENT. 


STEEL 


Hydraulic Cylinders, 


FINISHED COMPLETE, 


Tested and guaranteed to any 
required pressure up to 7 tons 
per square inch. 


HEAVY MILL GEARING 


IN STEEL. 


STEEL HAMMER TUPS, 
FACES & SWAGES. 


SPECIAL HARD STEEL ROLLERS 
AND PATHS 


For Crushing Quartz, &e, 29038 

















HIGH-SPEED ENGINES 





(SINGLE-ACTIN GCG), 














FOR ECONOMY IN STEAM, OIL AND ATTENDANCE. 





Simple, Silent, Accessible and Durable. 


SINGLE-EXPANSION, COMPOUND, OR 
TRIPLE-EXPANSION. 





BEST RESULTS AND PROMPT DELIVERY GUARANTEED. 


FULL PARTICULARS ON APPLICATION. 





WATER-TUBE BOILERS, CORLISS & other Engines, 








CONDENSING & EVAPORATING APPARATUS, 





SUGAR MACHINERY OF EVERY DESCRIPTION. 





THE MIRRLEES, WATSON & YARYAN CO. CO., LTD., 


Scotland Street Ironworks, GLASGOW. 2 - a 
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mproved Compound Duplex Pumps 


WITH OUTSIDE PACKED PLUNGERS. 





Suitable 


Steam Pressures 


for 





Estimates and Designs for Duplex Pumps for all Purposes furnished on receipt of full particulars. 








up to 
250 Ibs. 
per square inch. 











S. OWENS & CO. 


Hydraulic and General Engineers, WHITEFRIARS STREET, LONDON, E.C. *™ 








GREAT REDUCTION IN STARTING EFFORT, 
DECREASED REVOLVING EFFORT. 


RAILWAYS 
LONDON.BRIGHTON & 
SOUTH COAST, 
SOUTH EASTERN. 
NORTH EASTERN. 
NORTH BRITISH. 


CAPE GOVERNMENT, 
BENGAL & NORTH WEST, 
WESTERN OF FRANCE. 
PARIS & ORLEANS. 
LYNTON & BARNSTAPLE. 
ETc. ETC, 


ee ANS 


& MANY HORSE TRAMWAYS 











ROLLER BEARINGS FOR DYNAMOS. 








Sa 
RAILWAY STARTING EFFORT, Sibs per ton of load. 
ICAL TRACTION. saving 26 percent. 


FOR PRICES AND FURTHER INFORMATION ADDRESS THE SECRETARY, 


THOMAS W.HOW. 1.DELAHAY STREET, WESTMINSTER, LONDON.SW. 
TELEGRAMS, ATTACH!NG, LONDON, 








DECREASED TRACTIVE EFFORT. 


ELECTRIC RAILWAYS. 
CITY & SOUTH LONDON. 
WATERLOO & CITY. 
UVERPOOL OVERHEAD. 
LARTIGUE EXPRESS 

AT BRUSSELS. 
ETC. ETc. 


OTHER APPLICATIONS. 


MOTOR CARS & OMNIBUSES 
GAS TRACTION CARS, 
FURNACE BOTTOM CARS 


FOR ARMOUR PLATES. |] 


SEED CRUSHING MILLS. 


‘GREAT BELL OF STPAULS 


CATHEDRAL,LONDON. 
SHAFTING. ETC, ETC, 


TRAMWAY STARTING EFFORT. 6:53 Ibs perton ofload.|f 





- 
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Charles Gammell 7 


es & 
and Co., Limited, 
Derwent Iron & Steel Works, WORKINGTON, Cumberland. 
Yorkshire Steel & Iron Works, PENISTONE, near Sheffield. 


Grimesthorpe Ordnance Steel, Tyre, and Spring Works, 
SHEFFIELD, and New Oaks Collieries, BARNSLEY. 


Solway Iron Works, MARYPORT, Cumberland. 
BHST TOUGHENED R Al LS 
BHSSHMHR STHHL 4 


MILD STEEL FISHPLATES OR SPLICE BARS. 


CAST STEEL 


“ey, ORDNANCE 
 FORCINGS 


CRANK & PROPELLER SHAFT 
CONNECTING ROD, 
PISTON ROD, AND OTHER 


MARINE 
FORCINGS. 


XZTRADE MARKS. 





MANUFACTURERS OF 















STEEL 





yn 


oper 





CYCLOPS. 












CAST, SHEAR, GERMAN, 
SPRING and BLISTER STEEL. 


Points, Switches and Crossings. 
THE CELEBRATED 





CYCLOPS] 





BEST REFINED CAST STEEL F ILES 


Marked ‘‘Camel” and ‘‘ Oyclope. 


And TILGHMAN’S PATENT SAND 1 BLAST FILE8. 








CYCLOPS STEEL & IRON WORKS, 


SHEFFIELD, 


ENGLAND. 


LONDON OFFICE: 
1, VICTORIA STREET, 
WESTMINSTER, S.W. 





“KRUPPED” STEEL, SOLID STEEL, 
NIOKEL STEEL, AND “HARVEYED” STEEL 


Armour Plates 


pacha a AND OTHER 


LOGINORIYE CAST! N GS 


OF ANY SIZE OR PATTERN. 








Locomotive Orank and Straight AXLHS. 
Connecting, Coupling and Piston RODS, 
Orank Pins, &c., &c, 


“Mos ~~ TYRES 


Bearing, Buffing and Spiral 8PRING8 and BUFFERS of 
every description. 





Sole Licencees and Manufacturers in England of 
Rack Railway for Mountain Lines and Steep 
Gradients, ‘‘ Abt” System. 2248 











CAMERON PUMP 








JOHN CAMERON, OLDFIELD ROAD IRONWORKS, -s SALFORD, MANCHESTER 


Telegrams : “ Original,” Manchester 


National Telophone Salen 
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MASTING SHEERS. & 


SAMUEL FOX & CO, Liwrep 


STOCKSBRIDGE WORKS, near SHEFFIELD. 


Manufacturers of STEEL -:: BESSEMER & SIEMENS Processes. 








bd 























STEEL RAILS, STEEL BLOOMS. 
TYRES & AXLES BILLETS & SLABS. 
RAILWAY STEEL WIRE 

CARRIAGES ORDNANCE. 
WACONS. CRUCIBLE CAST 
RAILWAY SPRINGS STEEL & HOMO. 
Of Every Description, WIRE 
SPECIAL ano GOLD 





SPRING STEEL. ROLLED STRIPS. 








LONDON OFFICE: PALACE CHAMBERS, BRIDGE ST., WESTMINSTER, S.W. 
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ROOTS’ LATEST PATENTS 


; OVER 7500 MADE AND SOLD. 

















‘‘Aeme’’ Blowers 
Gas Exhausters 


for 
Ordinary 
and 

High 
. Pressures 
» Ipto 


y 10|bs. 












































SMITHS’ HEARTH. 


IN CAST IRON. 


OR 
WITHOUT 
ENGINE. 


SOLE LICUNSEBES : 2620 


SAMUEISON & CO., Lid., BANBURY, England. 
gene ee te ~ PNEUMATIC PORTABLE RIVETTERS 


slight differences in the length of rivet, 
thickness of plates, or clearances in the : (FIELDING PATENT). 
rivet holes. This variation arises from 2 
the peculiar action of the toggle gear 
hitherto employed in such machines, and 
the objection is only partially met by the 
use of adjusting screws which regulate 
the distance between the dies. Such 
regulation depends entirely upon the 
care and skill of the workman, and it is 
therefore an element of great uncertainty, 
leading inevitably to a large proportion 
of defective work. 

This defect has been completely over- 
come in a very simple and practical 
manner in the “Fielding” Pneumatic 
Machine, which exerts a virtually 
constant pressure upon the rivet 
through about the last quarter of 
the stroke of rivetting die. Thus 
any variation affecting the finished 
length of the rivet produces no 
difference in the pressure exerted 
upon it—an advantage of the utmost 
importance in securing regularity of 
quality in the rivetting, and also in the 
speed of rivetting, since there is no 
necessity for adjusting the dies as in 
other machines. 

The ‘‘ Fielding” Air Rivetter is much 
more economical in the use of compressed 
air, from the fact that the air used for 
the rivetting stroke serves after- 
wards by its expansion to cause 
the return stroke. 

A furtherad vantageisthe greater safety = 
of the workman, there being no exposed ——— 




































































part of the machine in rapid motion, as nS 
in the case of toggle arm machines. (FROM PHOTO OF GROUP OF FOUR MACHINES). 
i Pe bine i tremely simple in construction, and its parts well calculated to avoid her Specialities : 
peed —. ic srorrschis tome Bose —— AS vet an oust oxpened fo heavy pressure have ample area of surface and are well Sole scobinencae Twaneaiis SYSTEM 
it in, hardened. The —_ is packed by plain Ramsbottom rings, the cylinders being ground to a PDRAULIC MACHINERY 
“4 | 18 1 | Terrible perfectly true and smooth surface, and the ram is packed with ordinary hemp packing, so that H - 
36 | 18 ie | |- Terrier there is no part requiring special packing or which cannot be easily vopianed: ARTIFICIAL STONE PLANTS. 
S = : ee ‘ ANY OTHER SIZES QUOTED FOR. 2721. | GAS and OIL ENGINES. GAS PLANTS. 
errily 

















FIELDING & PLATT, «01. GLOUCESTER. 
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Over 18400 users of 


THE JONES & LAMSON FLAT TURRET LATHE 


Will admit that our design of a LARGE FLAT TURRET, 
Held down at its outer edge by a Circular Gib, 
No overhanging tools from the Turret, 
Turret Locking-pin directly under each tool when cutting, 





Is superior to a High Turret, which must necessarily have overhanging tools. 

And a Turret, instead of being gibbed down, is held by a centre bolt, which must 
be tightened and loosened at each operation of the Turret, which makes twelve 
operations if six tools are used. In general practice, this bolt is not tightened for each 
tool, and there is, consequently, a slight rocking of the Turret on its seat, which in a 
short time wears the seat out of true, and reduces the diameter of its bearing surface. 

All these objections are eliminated in the Jones and Lamson Flat Turret Lathe. 

This Lathe weighs 3500 lb., and can be furnished with a 2 in. Hartness Automatic Opening Die, and has sufficient 
power to screw up to that size. 

The Jones and Lamson Flat Turret Lathe will produce work from the bar up to 36 in. long and 2 in. in diameter 
without overhanging tools. 

All tools will allow 2 in. finished work to pass through them. 

Numerous other distinctive quick-operating features of this Lathe will repay your careful investigation. 

We confine our efforts to this one machine, and its price, capacity, and production will repay your careful consideration. 





MANUFACTURED IN SPRINGFIELD, VERMONT, U.S.A. 





FULL PARTICULARS AND QUOTATIONS SENT ON APPLICATION TO 
SOLH AGENTS-— 


JONES & LAMSON MACHINE CoO., HENRY KELLEY & CoO,, 
Exchange Buildings, Stephenson Place, 26, Pall Mall, 3036 
BIRMINGHAM, __ MANCHESTER. 

















GREENWOOD & BATLEY, ltd., “Albion Works, Leeds. 


OIL MACHINERY! 
for Crushing Oil Seeds 
and Nuts. 





MAKERS OF 


SPECIAL AND GENERAL 
TOOLS, 


INCLUDING 


PNEUMATIC and POWER- 
DRIVEN HAMMERS, 


CIRCULAR and ENDLESS 
SAWS for METALS, 


BOLT and NUT FORGING 
AND ELECTRIC DYNAMOS 


FINISHING MACHINERY. ee. AND MOTORS. 


with Three Pulleys, for cutting iron and steel cold, 
List No. 164, 2780 





PLATEN PRINTING 
MACHINES. 


MACHINERY for 
Treating Waste Silk, 
China Grass, &c. 
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SE 1G, SONNENTHAL & CO., 


SOLE AGENTS FOR LODGE AND SHIPLEY 


PATENT > eats i eee 












































REW- 
ies: ) ~ 
Special p Blita ee ‘ nites 
RADIAL . 2 ae i | aa WITHOUT 
reper hy CHANGE OF 
BORING AND GEAR 
ING 
"MILLS. WHEELS. 
MILLING 
MACHINES. ALL SIZES 
prirmorcs 6 in. to 12 in. 
SCREW IN 
MACHINES. STOCK. 
AUTOMATIC FEED. 
HORIZONTAL LARGE STOCK 
pen OF 
DRILLING HIGH - GRADE 
MACHINES > ‘TIME AND 
LABOUR -SAVING 
LARGE AMERICAN 
STOCK. MACHINE TOOLS 
3027 


85,QUEEN VICTORIASTREET,  ~ 


AND LAMBETH HILL, Lomwpon, 3... 


WEBSTER & BENNETT, 


COVENTRY, ENGLAND. 


























GLASGOW SHOWROOMS: Telegrams: “ Profile, Coventry.” 
66 & 68, Robertson Street. A BC Code used. i r “ Specify, Slangeal” 
MANCHESTER: 4th Edition. . “ Globulus, Manchester.” 
38, Victoria Buildings, Deansgate. ioaiiiiastins ” “Cromil, Newcastle.” 
NEWCASTLE-ON-TYNE: 
2, Collingwood Street. ON WAR OFF ICE LIST. Telephone: 221, Coventry. 
j’ e 
SPECIALITY: SCREW-CUTTING LATHES. 
HIGH-CLASS in RE FE 


HAND LATHES. 


MILLING MACHINES. 


LABOUR-SAVING 
MACHINE TOOLS 


5 in, to 7 in. 
AUTO. WIRE FEED 


CAPSTAN LATHES. 








PATENT AUTOMATIC 
HORIZONTAL AND VERTICAL 


PROFILING MACHINES 


‘= 12 in. to 20 in. Shapers. 








24 in. 
SWING SURFACING 7 ee —— } 
AND BORING LATHES, 74-in, Brass Finisher’s Turret Lathe. Delivery from Stock. 20 in. to 34 in. Drills. 
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THOS. FIRTH & SONS, Ld. 


NORFOLE WOoRES, 


Telegrams : 
London Agent: Mr. J. E. DARBISHIRE, 110, Cannon Street, E.C. 


-~—— SPECIAL —— 


Crucible 
Gast Steel 


TOOLS, DRILLS, 
TAPS, 
DIES, PUNCHES, 
SWORDS, 
BAYONETS 
Gun Barrels, &c. 


FILES, SAWS, 


Edge Tools. 


GOLD STAMP 
BATTERY PABTS, 


STEMS, CAMS, 
TAPPETS, &c., &e. 





Forcrp Sree, “ Burnr-ve” Crank Sarr, for Inman Liner “City of Berlin.” Flanges 40 in., Shaft and Pin 20} in. diam., 


SHEFFIELD, HNGLAND. 


“FIRTH,” SHEFFIELD. 
Paris Agent: Rue Blanche 6, Sq. de la Trinité, M. PH. BONVILLAIN. 


—— CRUCIBLE — 


SIEMENS - MARTIN 
STEEL 
FORGINGS 


ORDNANCE 


A180 FOR 
MARINE AND 
ENGINEERING 

PURPOSES, 
In the Forged State, 


or Rough-turned 
Bored & Oil-tempered. 











TIRES, AXLES, 
PROJECTILES, 





STEEL 


CASTINGS 


of all descriptions. 





Centres 33 in., Length 11 ft. 3in., Weight 15? tons. 


W. & T. AVERY, Ltd., Soho Foundry, Birmingham. 


The Largest Makers in the World of WEIGHBRIDGES 


LOCOMOTIVES, RAILWAT TRUOCES. GATE, WAGONS, TROLLEYS. 


‘ Nhe 
—j~—— 9" 
| ~ L. _ 
SS 
l i 








FOR 





mane 2386 








BRANCHES: 
sf. 


et Sse sue 


anh cBSEh 00 eR BOO NS, syoK en ny OST NE 





Contractors for the Repairs and Maintenance of all Weighing Apparatus, 
SDyVIddY FUMSIOM [Te Jo aUeNAIUTEW Pe suTedey oy} Jo suajoeTINO9 
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We make Is AN Are. el BRAINARD’S 
mt Maia Peremeenrvmnnccn WY I) - . = 


sie didferentt-shiee STANDARD UNIVERSAL. 


of the same style and 





This style of Miller 
cannot be 


construction, 


as shown in the cut, 


two larger surpassed in convenience 


of operation 
and in its adaptability — 


and three smaller. 
~All have the 


Brainard patent to general 


2 machine shop work, 


quick-return movement 


by spiral gearing -—|_ where great accuracy and 





connected a heavy chip are 
with feed screw. = essential. 
citi. 00sTon —— = Zz ams eS - ay 
AGENTS— : 
CHARLES CHURCHILL & CO., Ltd., London and Birmingham. B RAINARD MILLING MACHINE CO., 
ADOLPHE JANSSENS, Paris and B Is. 
HANS RICHTER, Berlin. capi ae WOSSIDLO & CO., St. Petersburg. BOSTON, MASS., U.S.A. 3071 
WM. O. JENSEN, Copenhagen. SCHIESSL & CO., Vienna. CaBLE ADDRESS: Works at Hyde Park. M 
orks at Hyde Park, Mass. 


H. A. HJORTH & CO., Stockholm. LANDRE & GLINDERMAN, Amsterdam. ‘* HILcLARK, Boston, U.S.A.” 


A. & J. STEWART ano MENZIES, L™ 


GLASGOW, COATBRIDGE & MOSSEND. 


OFFICES— 


M, OSWALD ST., GLASGOW. 


IRON AND STEEL 


BOILER TUBES 


Solid Drawn Steel Tubes. 


Light Lap-Welded Wrought-Iron 
and Steel Tubes. 
With Stewart's Patent Flan, 
Joints. P 



























WROUGHT-IRON 


TUBES AND FITTINGS 


FOR THE 
CONVEYANOE OF GAS, WATER & STEAM. 


COILS OF ALL DESCRIPTIONS, 
AND OF ANY LENGTH. 


=== Fossett 


al eee et O11, LINE PIPES. 
mee Vi 1 ge | Artesian Well Boring Tubes. 
———— ~ STEEL & IRON PLATES 


Lapwelded Steel Water Mains, with Patent Inserted Joint for Lead, For Boilers; Bridges, &c. *16. 
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Registered 
Telegraphic Address : 
‘* MACHINERY,” 
NEWCASTLE-ON-TYNE. 














CHOLSON TOOLU 


MACHINE TOOL MAKERS, 


NEWCASTL: 


National Telephone 


0 No. 1532, 
= men 


ABC Cable Code, 





e-GaWe TD Y NE. 


LABOUR-SAVING TOOLS. 


The “STANDARD” Welding and 
Forging Machine supplies a long- 
felt want in the Forge and Smithy 
for expediting the Welding of Shafts 
and Bars of Iron. 


Shafts can be operated upon 
from iin. to 6in. diameter by 
the Standard Machine. 


By the aid of this Machine, bars 
of iron may be welded in such a 
mapner that when broken in the 
testing machine the weld is found 
to be the strongest portion of 
the Bar. 


The operation of welding pieces of 
iron, either flat, square, angle, or 
round section, is done in considerable 
less time than the present method 
used by Smiths, 


By means of this valuable Machine 
there is no further use in the Smithy 
for the ‘“‘tup” in forming jump joints 
or scarf ends of shafts. All jumped 
and scarf ends formed for the purpose 
of welding are rendered unnecessary, 
and the labour of the Smith in forming 
them is saved. The “‘tup,” with its 
employment of so much muscular 


effort and the cause of so much risk = 


and danger by its use to the Smith, is 
rendered a thing of the past. 








if 


ig | 


— 


THE “STANDARD” 


HAND-POWER 





The Machine compresses the ends 
of the bars and literally squeezes 
them into each other, and forms 
a perfect weld. This compressing 
power of the Machine makes it ex- 
tremely useful in forming bosses 
and collars on the ends or in the 
middle of shafts by squeezing the hot 
iron to a large diameter. 


Different shapes may be pressed 
out on the Machine by means of dies 
and moulds. Another purpose which 
the Standard Welding and Forging 
Machine serves is that of elongating 
bara of iron whilst hot. The Smith 
will also find it useful for many other 
purposes which will be suggested to 
him by its use. 


The Machine is strongly con- 
structed of Wrought Iron and Steel 
throughout, and can be fixed and set 
to work in half-an-hour’s time. 


A Smithy cannot well afford to be 
without one of these Machines, 
especially in conjanction with the 
S:eam Hammer, which renders its 
operations more successful. 


The Machine is intended for iron 
bars of the siz2s given above, but 


= proportionate mild steel bars are 
= operated upon by it just as success- 


fully as iron bars. 





EXAMPLES OF WORE. 


FORGING CALI CHAE? FORGING FLANGE COUPLINGS INSERTING BOSS IN SHAFT 

















BOSSING FLAT BARS 


INSERTING 








S ecial Offer __We are prepared to supply the above Machine to any firm of standing in the United Kingdom 
p “ ON APPROVAL, on condition that if the Machine is not purchased the user pays earriage both 


ways and 10s, per day for its use. 
We send a practical man at our own expense to demonstrate the Machine at purchasers’ works: 





bie 
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PHILADELPHIA, PENNSYLVANIA, U.S.A. 


DESIGNERS AND CONSTRUCTORS OF 
AMERICAN 


LABOUR-SAVING MACHINE TOOLS. 














sae? 
HESS See 


’ 
_. - 
: me se 


E ee 
i © 
in ' 
Biss, gi a 
= ws 


/ 
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No. | UNIVERSAL TOOL GRINDING MACHINE. 


By means of this machine, which is now arranged to take tool shanks 2}in. by 2in., a rough forging is quickly converted 
into a finished tool, accurately ground to a standard, or to any desired shape; and the tools for any given class of work ‘are 
all ground to the same model and precisely alike. 


IT MAKES A PERFECT TOOL WITHOUT SKILLED LABOUR. 
IT SAVES TIME IN GRINDING TOOLS. 

IT SAVES WEAR AND TEAR ON LATHES, PLANERS, &c. 
IT SAVES MONEY. 


Our No. 2 Machine, suitable for smaller Establishments, will be shown in following issues. 2682 





CORRESPONDENCE IS SOLICITED. 


re fs 2 ae ae wen pt em pal emens 
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JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 
Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers, 
Barges, Dredgers. ails and Rolling 
Stock provided to Main Lines. 


Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 
Engineering Shops, Foundries, &c. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. —— 


Monthly Prices Current of Engineering Material mailed free on application. 








Telegraph Codes used:—A 1; A BC; The Engineering Telegraph Code; The Universal Mining Code; and our own Private Code. 2016 











MINING MACHINERY, |no. 1. “ Pocket Size,” 10.n. long, 3s. 6d. each, 


CLARK’S PATENT 


LUBRICATING QILS|AdjastableCurveTracers/ Q2PSs¥s eee LEISTON im 


i a fea RICHARD GARRETT & SONS, Ltd. 















RAILWAYS, SHIPBUILDERS AND ENCINEERS. 
STEAMSHIPS, [Zine “nd‘are invalustle to. Engineers, Archivects 


and Shipbuilders. 


ENGINEERS, No. 2. ‘ ‘Ship Curve,” 30in. og. 10s. 6d. each, 
MILLS, ESTATES, | sso GORDON P. CLARK, 
ENGINE WORKS, &c. |) iimernyatien ncaa 


M. WELLS & Co., SPECIFY THE 


: ‘eorelem' 4.145 a-1,7,00 82) 
Oil Works, B Dept., 270s BR ons 
MANCHESTER, ENGLAND. PHOSPHOR BRONZE. 


THE BEST AND THE ONLY GENUINE. 





SINGLE - CYLINDE 
DOUBLE-CYLINDER 
COMPOUND. 


AUTOMATIC EXPANSIO 


























COG WHEEL 
“DURO METAL’ ® 


“WHITE ANT’ METAL 


PHOSPHOR = 8 


A 1 
pre sp! a gn & p' cop? 


THE PHOSPHOR BRONZE co. Ld., SOUTHWARK, LONDON, SB 
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THE LEEDS creas COMPANY, LT™.» LEEDS. 


(Agents: Messrs. TAITH & OARLTON, 63, Queen Victoria Sirest, B.O.) 
cm Makers of every description of 


UN 7 = A PATENT PRESSED STEEL 
“ ra Ci a ay —sCROLLING STOCK, 


NG a SUITABLE FOR ANY GAUGH. 


















Low Tare. 
Great Capacity and Strength. 
a Durability. 
Interchangeability of Parts. 





Frames tested to three times maximum working 
‘load without Lan aia 


ns =. PETER BROTHERHOOD, "= 22 


GOLD MEDAL, — Balvodere Road, Westminstar Bridge, LONDON, 3% SILVER MEDAL, 


OCiaee SRe Ree Class 65. 


IMPROVED Patent SIMPLE or COMPOUND t Cylinder ENGINES, 














FOR DRIVING Over It, 180 HP. Supplied, DOUBLE-ACTING 
FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED | 
PUMPS, ENGINES 
DYN AMOS, FOR 
HIGH-SPEED Driving Dynamos, &e. 
MACHINERY, AS FITTED ON H.M. YACHT 


“VICTORIA & ALBERT,” 
H.M.S. “ROYAL SOVEREIGN,” &c. 


AS LARGELY USED in the BRITISH 
AND FOREIGN NAVIES. 


Double-Acting Open Engine and Dynamo, 


WHALLEN,SON&GO. a ™"EBERLPOrn 








Queen’s Engineering aula BEDFORD, 
And 19, GREAT GEORGE ST., WESTMINSTER, S.W. 





Formerly.of YORK STREET WORKS, Lambeth, LONDON. 





MANUFACTURERS OF 


HIGH-SPEED ENGINES, Triple & Compound —* 
CENTRIFUGAL PUMPS & PUMPING ENGINES 


COMPOUND FANS & ENGINES for Forced 
Draught & Ventilating 


DIRECT-ACTING ENGINES & DYNAMOS for 
Electric Lighting. complete installations 


CONDENSING PLANTS 
REFRIGERATING MACHINERY 


eR: 0 Sige 
NEW CATALOGUES OF OUR MANUFACTURES JUST ISSUED." & 
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J. & H. GWYNNE, Ld., Engineers, 


HAMMERSMITH IRONWOREKES, W., & 64, CANNON STREET, E.C., LONDON. 


Telegrams: “GWYNNE, LONDON.” Telephone No. 544 (Bank). 











“INVINCIBLE” PATENT CENTRIFUGAL PUMPING ENGINES, 


For Raising Level of Water in Docks, Emptying Graving and Floating Docks, &c. 


MANUFACTURERS OF THE 


LARGEST AND MOST ECONOMICAL PUMP 


ING ENGINES IN THE WORLD. 


Na 


— 





a Se 








17 1 Be By) 


a ee, 











The following is a Copy of Letter from Mr. GEORGE FOSBERY LY8TER, M. Inst. C.E., Engineer to the Mersey Dock Estate, regarding the large sets of Pumping Machinery 
supplied to the Coburg, Birkenhead and Sandon Docks ;— 


- nn alien a lengthened experience of your ‘Invincible’ Centrifugal Pumps, I am glad to be able to state that in all respects they continue 
satisfaction. 

** Besides a number of smaller pumps, there are on this Estate three large installations, specially designed to provide additional depth of water in certain of the older Docks, 
the sills of which are too high to allow under their original condition of their being used on neap tides by the t modern vessels of deep draught. 

_ “The Coburg Pumps erected by you in 1889, and consisting of three 54-in. pumps, driven by compound direct-acting steam —- giving 

per minute, and supplying additional depth of water for a group of docks 80 acres in area, continue to do their work without trouble of any kind. 

“The Birkenhead installation, of similar size and power, furnishing the water required for 160 acres of docks, and the Sandon Mn 
diameter, erected in ry do their work equally ay eegg img 7! yours, “GEORGE FOSBERY LYSTER, . 

Messrs. J. & H. GWYNNE, 89, Cannon Street, London, E.C.” “ Per A. G. LYsTER. 


pe A Fifth Set for the Mersey Docks and Harbour Board is at present in course of construction, the aggregate capacity of 
the Five Sets being OVER 5000 TONS A MINUTE!!! 2616 





“Mznszy Doc : Yarp, Lrvgrroot, 19th February, 1894. 
EY K Estatge, ENGINEER’s Orrick, Doox YARD ls Z to give the greatest 


a combined discharge of 1200 tons 
four in number, each 36 inches in 
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ALL COMMUNICATIONS to be ADDRESSED to tHe: HEAD OFFICE. 


TELEGRAPHIC | ADDRESSES, TELEPHONE NUMBERS 


WoRKS« GENERAL OFFICES: THAMES IONDON:” 48, EASTERN. 





on ee) 


aa WESTMINSTFR OFFICES: SSVictorta §% 5. Tevernone: N°550, Westaunsten. 








MAKERS © 


HONE) PamNTGRABS, 2 Ln 


AMTOMATIC. SINGIE CHAIN 


; a TOY NERYOVNT & 
DRY DOCKS: ACCOMMOPATION [ONDON- 526, ALBERT DOCK. \ fO7K DON 
= 
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BAILEYT’s 
USEFUL INVENTIONS for USERS of ~~ WATER, &c., POWER 








BAILEY’S PATENT 


PRE SSURE RECORDER. 


NO WORKS SHOULD 
BE WITHOUT ONE. 

















GIVES A RECORD OF THE initial a a 
STEAM OR WATER re Seen) BAILEY’S PATENT 
PRESSURE. “ SIGHT-8PEED” INDICATOR ‘DIAL’ SIGHT-FRED OILER 
TELLS AT A GLANOE, and without the least FOR BEARINGS. 
“ar Pressure Sete, ON RT FEED — yeilly allel ts Pym 
CAN BE FIXED IN THE OFFICE. of the Best sep ng oat fhe Admit Gylinder Lubricator mee ete anes. 
InE lied Iron Oase. Price, £12 10s. 0d. Quality. Electrical Engineers. The simplest and best. finely-regulated feeding arrangement. 











BAILEY’S PATENT BAILEY-ROBINSON’S PATENT 


“SAFETY” COPPER-ChP ae at aE 
FUSIBLE PLUG, tt sm 


With RENEWABLE Adamantine Valve and 
and RENEWABLE Beat. 


STEAM Its Principal Features. 
i BOILERS, 1) Its Rice sed 
| ute whi it of free 
y “et oa — ” expansion Tsang Gauge 
water. (2) The Scavenger blade 
if Oana gig ich removes any accu- 
8 50 000 mulation of deposit each 
’ time valve is operated. 

SOLD. 


%) It is fitted with an 

Automatic - valve, 
which closes immediately 
fracture of Gauge-glass 





The only Plug with 





fusible metal pro- takes place, and so pre- 
tected against action vents further demene. 
of feed water. Made for } in. Gauge- 











tha. 10 aan. with Locknuts, 
Fo. 1, eee SER 4. 1 z se plea 
Renewable Caps 15/- per doz. With Flanges, 40s. per set 








BAILEY’S FIRE FITTINGS. 





The Grether Patent “‘Grip-lock” 
Hose Coupling. 


All kinds of Landing Valves and Cocks, Hand Pipes, 
Stand Pipes, Hydrants, &c. 











BAILEY’S HIGH-CLASS MOURTINGS. 
For Steam Engines, Boilers, Steam and Water Supolies, &c. 
LARGEST STOCK IN LANCASHIRE, 





SY 
N 


DEN 
= ON © 


YE 











N 
x 360 SATISFACTORILY 
STEAMSHIPS, ae CONTROLS 
MEN-OF- “WAR,” ta THE 
LINERS,” 3 
; my | AND “TRAMPS, ” HIGHEST 
= sy ewice bd, INITIAL STEAM, 
oe = | <Q 
SAFETY VALVES “WALVES.< “aires,” us," ARAMANTNNE AT WORK ON HYDRAULIC 
Deadweight, Compound, Patterra up to REBENVGIR fin datiuoti. ae RAILWAY AND 
Lever and i &e. 18 in. diameter. VALVES. Water. Send for Sample. TRAINS FOR 
te eEEYS ee Simplest, most efficient, BRAKES AIR PRESSURES. 
ws racken Pa and Cheapest Trap in the 
J ae, ee ((Q samen AND HEATING. 


THE ONLY PERFECT REDUCING VALVE. 
FOSTER’S PATENT CLASS W. 








AT WORK ON 




















BAILEY’S “DAVIDSON” PATENT _ 





has No Tappets nor Intricate 
Parts; Absolutely Positive 
in Action. Certain as a 
Fly-wheel Pump. Uses less 
steam than Duplex Pumps. 


ALL 8IZE8 IN 8TOCK. 





. id : . 
FOR ALL PURPOSES, WITH RAMS OR PISTONS. 
Bailey's ‘‘Pumps & Hydraulic Machinery,” 380 pages ; demy 4to, cloth bound, Post free, 6/-. 














Has only One Slide Valve; 








BAILEY’S 


“ AQUA- THRUSTER’” 


STEAM PUMP 


(PATENT). 





ies no Pistons, Slide Valves, nor Rods. 
uires no Lubrication nor Packing. 
wil pump Mud, Slurry, Sewerage. 
will work for years without Repairs. 
Will work slung in Chains or Ropes. 
Has no Exhaust Steam. 
Can be used for all purposes for which a Pump 
is required. 
Will never wear out. 


@ NOM PoOn- 








All Sizes in Stock. Price Lists on Application. 








es Beacon, oe ealfords” W. HE. BAILEY & 00., Ltd., Aibion Works, Salford, MAN CHESTER. he's: (National) 


Londen Office and Showreoms: 7, VICTORIA: EMBANKMENT. (opposite Queen Vieteria 8), BLACKFRIARG; E.G. _ Rs oi 
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| IMPORTANT TO STEAM Users. 


0 
\ om 30 to 40 o ADDITIONAL POWER, witHouT INCREASING COST OF FUEL. 


AssoLuTeLy SAFE FROM EXPLOSION, AND Requires VERY LittLe ATTENTION. 


HALL’S vet STEAM FEED.” 


FEEDS BOILERS wiTH STEAM IO° To I5° ABOVE THE TEMPERATURE IN THE BOILER. 
GUARANTEED EVAPORATION “PER LB. OF COAL” 1s DOUBLE THAT OF ANY OTHER GENERATOR 


WoRKS COUPLED WITH MAIN BOILER OR BOILERS. SPLENDID ECONOMISER, 



































SINGLE GENERATOR. DOUBLE GENERATOR. 





WATER FECD._ _- 











Designed to supply Boilers with a high temperature ‘‘Steam Feed,” and thereby to supersede 
entirely the ordinary water feed. Before putting in additional power, consult us. We will 
undertake with this Apparatus, and our Forced Draught to the main Boilers, 
to increase the evaporation 60 to 70 per cent. 





The Generators are made Single and Double type, the Single Generator being capable ot 
Supplying one Lancashire Boiler 30 ft. by 8 ft. 





Prices ard Further Particulars from the PATENTEES and SOLE MAKERS :— 


FAIRBURN & HALL, 


(aa): 68, ROYAL EXCHANGE, MANCHESTER. 


Reece sms eet aM rt oe 
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ALEX. FINDLAY & CO., 


STEEL ROOF AND BRIDGE BUILDERS, 
MOTHER WwWELIEL, N.B. 


4 
yA 


PELE DEPP PDIP PPP PPP PEPE PLP PPPPL PE! AMP 


\ 
j' 





100 ft. spans supplied to the Imperial Railways of North China. 3081 


STEEL BRIDCES, ROOFS, & GENERAL STRUCTURAL WORK. 


Special Hydraulic Plant for mains: ip Flooring for ane and Railway Bridges, etc. 


Tw “RAPID” CENTRING TOOL 
CENTRING HEAVY SHAFTS 


BY HAND. 


The Tool can also be held in Lathe Slide 
Rest, and driven from the Catch Plate. 
TIME FOR EACH CENTRE: 


15 to 45 Seconds. 


EDWARD G. HERBERT 


Cornbrook Park Works, 
MANCHESTER. 





































yo oes & CO.’S 


CELEBRATED 


* Industral Lamp. 


NO CARBON DEPOSIT. 


Self-Cleansing. 


Oil not affected by Cold 
Weather. 


ON ADMIRALTY LIST 


Other make of Lamps altered to ‘‘Comet” System, especially e 
‘fas having alone stood the Test of the Market.’ Price Lists Free. 
19, EBZLDON STHRADBT, TONDON, F.C. 


TELEGRAPHIC ADDRESS: ‘‘ ExTINCTUM, LONDON.” 3129 
ital Le 






































RAILWAY STATION : 


TELEGRAMS : 
SADDLEWORTH, L. & N.W. 


FOUNDRY, DOBOROSS, 


HUTCHINSON, HOLLINGWORTH & CO., Lid., 


DOBCROSS LOOM WORKS, DOBCROSS, 
HAVE THH LARGHST AND MOST MODERN PLANT OF 


AUTOMATIC MACHINERY 


WHEEL CUTTING 


IN THIS COUNTRY. 


Wheels Cut from Customers own Blanks. 
PRICE LISTS ON APPLICATION. 8067 
Quotations given for Complete Wheels on receipt of Specification. 


TELEPHONE : 
No. 10, MARSDEN EXCHANGE. 











CAR SHOP WOOD TOOLS. 


Over 75 per cent. of the 


WOOD-WORKING MACHINERY 


used in the Car Shops of America is of 


OUR MANUFACTURE. 


GRAND PRIX, also DECORATION DE LA 
LEGION D’HONNEUR, PARIS, 1889. 


Plans, Specifications, and Estimates 
Furnished on Application. 2770 








eee eee 


J. A. FAY & CO,, 
20-40, John St., Cincinnati, Ohio, U.S. Na 





FOREIGN AGENTS: 2770 


De opacces & —_ Kaiserwilhelmstrasse, 49, Beilin, C. 
Germany ; Grafadolfstrasse, 85, Dusseldorf, Ge: ermany.— 
ADOL P HE SANSSE NB, 16, Place de la Republique, Paris, 
France ; 10a, Boulevard Barthelemy, Brussels, Belgium 
No. 4 THE pee CO., Ltd., New Road, Wandsewc orth 


Road, London, 8.W., England. 
Vertical Hollow Ohisel Oar Mortiser. 


VAN RIE 7T8C HOT EN & HOU WENS, Rotterdam, Holland. 
aes SNE RAT 


HOLGER HASSEL, Bredgade, 28x, Copenhagen, Denmark. 
BEARDSHA-w’'s 


“PROFILE” TOOL STEEL 


Has received the following Awards :— 
Two Gold Medals at the Brussels International Exhibition of 1897. 
Gold Medal and Diploma of Honour at the Vesoul Industria) 
Exhibition of 1897. 
Highest Possible Award, for Machine Tools, at the Munich 
Industrial Exhibition, 1898. 


TOOLS MADE FROM “PROFILE” STEEL EFFECT AN AVERAGE SAVING OF 
OVER 50 % IN THE WEIGHT OF STEEL USED. - 


Full Particulars, Wustrated Lists and Testimonials on application to— 


J, BEARDSHAW & SON, Ld, swcvons, SHEFFIELD. 


LONDON OFFIQE: 118, Gannon St. E.C. panie OFFICE : 6, Rue de la Chaussee d’Antin. 




















invite aieic -NERS OFALLKINDS OF 


HEAVY PN ERY 


REQUIRING FIRSTGLASS | Al MATEFIALS 


MACHINERY f° WHITE LAN Sea LIZER WORKS, 
BRA ELEVATORS ant FLOUR MILLS, BRASS, COPPER 
“TIN PLATE ROLLING MILLS, CABLE an¢MARINE RAILWAYS, 
& LEFFEL TURBINE WATER WHEELS, 
DREDGING MACHINES. iH y/ 

SIRO ae ich N pth? 


A 
NOScF3q999 ips. TENSILE: 


THE MASON SPEED GOVERNOR for PUMPS. 


By using the Mason Governor, you can instantly set or change your pump to any required speed, 











which will be maintained in spite of variation in load or steam pressure. 
ESPECIALLY ADAPTED FOR 


WATERWORKS PUMPS. 
BOILER FEED PUMPS. 
BREWERY PUMPS. 
FIRE AND TANK PUMPS. 
VACUUM PUMPS. 
AIR COMPRESSORS. 


Full Particulars and Prices upon Application to— 


THE MASON REGULATOR 00., 


BOSTON, MASS., aa 
illness | 








COPENHAGEN : 





LONDON ANTWERP: 
Gothersgade 155. 75, Queen Victoria Street. 93, Rue Ha 4 315, Kent Strest 
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For Mining, Ships’ Rigging, Hawsers, Hauling, Driving, Tramways, Lifting, Inclines, 


Towing, Ploughs, Sash Lines, Cranes, &c., &c. 
PATENT LOCKED COIL WIRE ROPES, 
SPECIALITIES: } DATENT FLATTENED STRAND WIRE ROPES. 


— ELECTRIC WIRES AND CABLES. — 
All kinds of Conducting Material 


FOR TELEGRAPHY, TELEPHONY, ELECTRIC LIGHTING AND POWER TRANSMISSION. 
AGENTS FOR THE UNITED KINGDOM :— 2776 


W. F. DENNIS & CO., 23, Billiter Street, LONDON, E.C. 


A. F. CRAIG &CO.,LTD., 


PAISLEY, SCOTLAND. Pix. 


STEAM ENGINES, AIR COMPRESSORS, SHAFTING, 
BEARINGS, GEARING, and PULLEYS. 
SUGAR REFINING AND OIL 
REFINING MACHINERY, 
OIL & GAS PLANT. 























LOAM, 










TANKS, 
gene GREEN-SAND 
' SASTINGS UP TO 
DHAR. KILN GOOLERS, 30 TONS 


IRON & STEEL PANS, 
STEAM BOILERS 


(Land and Marine), 
JOMITER BOILERS, 

FOOT BRIDGES, 
HYDRAULIC 

OIL & GAS 


FOR MARINE AND LAND 
ENGINES, SUGAR MILLS, & 


PANS, TANKS, RETORTS 
FOR OIL, GAS, AND 













fer TAPESTRY. 
FILTER PRESSES. 
HYDRO-EXTRACTORS. 
HYDRAULIC PRESSES & PUMPS. 
CROPPING & CLIPPING MACHINERY. 
CLOTH FINISHING MACHINERY. 


er PREPARED AND ES GIVE.l FOR EVERY 
DESORIPTION OF IRONWORK. 















































































HAMILTON IRON WORKS 


a fs NEAR shite 


, PANG am : 











“SS WE ST MINSTER.5.\L_——gl 


















Sole Agent: W. STAMM, 25 College Hill, Cannon Street, LONDON, E.C. 
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FELTEN & GUILLEAUME, Carlswerk, Mulheim-on-Rhine, 


Oldest and most renowned Wire Rope Factory on the Ewropean Continent. 


a. WIRE ROPES OF ALL KINDS. 







WELDLESS 
LOCOMOTIVE DOMES 
up to 1} in. thick, 


CHARLES McNEIL, Junr. 


Specialist in Hydraulic Stamping and 
Forging. 


STAMPED STEEL 
PISTONS, 
up te 
42 in. diameter. 








KINNING PARK IRONWORKS, 270, West Scotland Street, GLASGOW. 2992 


ANHYDROUS vio AMMONIA 


FOR ICE-MAKING AND REFRIGERATION. 





As Supplied te the LINDE BRITISH REFRIGERATION 00., LIMITED. 


Absolutely the PUREST AMMONIA PRODUOBED. 
WRITE FOR PARTIGULARS AND PRI@ES. 








Tho STANDARD AMMONIA 00., Ld., Old Ford, LONDON, F. 
J. W. BROOKE & CO., LTD., 


Adrian Ironworks, LOWESTOFT, 


== AND 


PATENT | “= 71a, Queen Victoria St., 
LONDON, E.C. 












ALSO 
MAEKERS OF 


LIFTS 


“tense OF Ata ee 


Fried. om 
“sou CGrusonwerk 


MINING MACHINERY. 


KRUPP BALL MILLS 
For Dry Crushing. 


= Addresses : ‘‘ BROOKE, LOWESTOFT”; 

















STAMPS. 


Tenge Deere Lae tf 


ded ave 
Wh dala ranbl telco) 


yb 
} * " 4 
mili aye fla ») 
i | 
lJ 


| 
| 
| 


SHOES AND DIES. 
A SPECIALITY, 


il | . Ms J 


) LLL bag | Lia k CONCENTRATING 


MACHINERY. 


BILHARZ 
PERCUSSION 
TABLES. 


3126 
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OVERHEAD 
TRAVELLERS 




















ELECTRIC TRAVELLER. 


in SIZES from 1 to 100 TONS. 


Illustration of 20-Ton, working on Vaughan & Son’s premises, havin 
motors—that is one for each motion, all under the control of the atten 
fixed as shown on the outside end of one of the girders, 


three reversible 
ant in the cage, 





ADVANTAGES. 


NO BELTS. NO ROPES. NO OROSS SHAFTS FOR ORAB. 
NO HEAVY DRIVING HEADSTOCK OR PULLEYS. 


High Speed of longitudinal traverse from 300 ft. per min., with light 
loads, variable instantly down to zero. 

High Speed of cross traverse, viz., 150 ft. per min.; variable to zero. 

Small amount of Power absorbed; no power or current used except 
when Crane is actually hoisting or travelling. 

Ease of control in each motion by simple movement of respective 
switch handle. 























4 
ROPE POWER TRAVELLER. 


In SIZES from 2 to 100 TONS. 











PLATFORM TRAVELLER. 


With STEEL CRAB SIDES. In SIZES from 2 to 50 TONS. 





OVERHEAD SELF-SUSTAINING HAND POWER TRAVELLER. 


Worked by HAND CHAINS from below. In SIZES from } to 10 TONS. 


VAUGHAN & SON, 


ei ENGINEERS, 


Vaunting,  anchester. 


MANCHESTER. . 


Agent for Scotland: GEORGE BLAIR, 38, Queen Street, Glasgow. 
Agent for the North-East Coast: C. W. FAIRWEATHER, 13. Mosley St.; Newcastle-on Tyne, 











Ernest Seott & Mountain, Ld., 


ELECTRICAL AND GENERAL ENGINEERS 
NEWCASTLE-ON-TYNE. 








Contractors to British & Foreign Governments. 





Loxpox Orrics: 20, New Bridge Street, Blackfriars, E.O. 


TsiueraPHic Appruss: ‘‘ Esco, Newoastle-on-Tyne.” ‘TYNE” Dynamo. 


MANUFACTURERS OF 


“TYNE” Dynamos and Motors, 
Steam Engines, 
Steam and Electric Fans and Pumps, 
Auxiliary Machinery, 
Feed, Fire and Bilge Pumps, 
Workshop Engines, &., &c. 





Comsinep ENcLOosED Eneins Dynamo. 


LIGHTING & TRANSMISSION OF POWER 
by Electricity. 





New Oatalogue on Application. 


ComBinep Fan AND Moror. 
2097 


LINDSAY BURNET & Co, Govan, Susien 














‘* 
6 





_ Seecuury.— HIGH-CLASS BOILER WORK. 
TUBULAR BOILERS, MARINE and DRY-BACK. 
WATER-TUBE BOILERS. FEED-HEATERS.. 
HYDRAULIC FLANGING. SUPERHEATERS. 3172 
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TYPEWRITERS 


REMINGTONS, YOSTS, SMITH PREMIERS, 
BARLOCKS, WILLIAMS, VICTORS, HAMMONDS, 
BLICKS, &c., &. , 


FOR SALE OR HIRE 


AT HALF THE USUAL PRICES. 


Kasy Terms of from £1 per Month. 
CYCLES FOR HIRE. 


30s. A MONTH. 


Machines Exchanged. 
Specifications Copied Promptly and 
Neatly. 
100 Circulars for 4s. 
Twenty per cent. discount off all new 
Mimeographs and other Duplicators 


TAYLOR'S 
TYPE-WRITER & CYCLE STORES, 


74, CHANCERY LANE, LONDON, x 
And at 61, CHEAPSIDE. 


ESTABLISHED 1884. TELEPHONE 690 HOLBORN. TELEGRAMS: GLOSSATOR, LONDON. 


CAIRD & RAYNER, 


ADMIRALTY CONTRACTORS. 


"4 SOLE MAKERS OF 
RAYTNER's 
PATENT 


| EVAPORATORS. 


COMBINED 


Evaporators 


Winch Fahaust 
Condensers, 


FRESH WATER FEED 
MAKE-UP APPARATUS, 


|| FEED-WATER HEATERS 
FRESH WATER 


| DISTILLERS. 


APPROVED BY 
BOARD of TRADE. 


FRESH-WATER FROM 
SEA WATER. 


77, Commneretil Read Limehouse 
LONDON, E. zs 


“'VAPORISE, LONDON.” Telephone No. 210, Eastern. 





























oa 
A 





/ 
e| 
A 
Py 


— 


Tele. Address ; 





“WNBREAKABLE” PULLEY 
& MILL GEARING GO., Lro. 


ECONOMICAL TRANSMISSION OF POWER. 
A COMPLETE SYSTEM OF SPECIAL 
STANDARD _APPLIANCES. 
LARGE STOCKS. QUICK DELIVERY. 


AGENTS IN MOST CHIEF CENTRES. 
(See List, Dec. 16th, page 49.) 

















This THREEFOLD SYSTEM of Improved Power Transmission Comprises 





SWIVEL BEARINGS. 


Hangers, Pedestals, Brackets, Wall Boxes, Pillar Bearings, &c., 
for all sizes and positions. 
LESS FRICTION & LONGER LIFE THAN ANY OTHER TYPE. 


WROUCHT-IRON SPLIT PULLEYS. 


Made of any size or strength. Light and Balanced. Strong and Cheap. 
System of Interchangeable Bushes if required. 


UNIVERSAL OR COMPRESSION COUPLINGS. 
Perfectly shrouded. 


Easily put on and taken off. True the Shaft Ends. = 


Many of the most modern Factories and Millis have been fitted up throughout on this system, 


MANCHESTER & LONDON. sx 
48, WEST GORTON, «stcougtm Manchester,” 06, CANNON STREET. « txoreposer, London,” 











Require no Key nor Facing on Shaft. 











IN STANTANEOUS HOSE UMON 


Berlin, Vienna, Chicago, and other large Fire Brigades. 


J4 
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THE PERFECT 


STORZ PATENT. 





EACH HALF EXACTLY ALIKE. 


NO PROJECTIONS TO HOLD WHEN HOSE !IS PULLED 
ALONG GROUND. 


HOSE CANNOT BECOME TWISTED. 


SWIVEL TAILS. 





USED THROVUGHOVvUT 


North German Lloyd Steamship Company. 
Vulcan Company, Stettin; F. Schichau, Danzig. 





SOLE LICENSEES : 


SMITH BROTHERS & CO. 


. 


A ct ctl tll cll, tll cll ti tll ti cll ti ill, in ll te lll te ill a al 


Hyson Green Works, 


N OTTINGHAM. | 














DIzEION’sS PURE FLAHEI 


LUBRICATING 





GRAPHITE. 


Invaluable for High-pressure Engines. 
yu No Oil to give trouble in Boilers. 


HOT BEARINGS UNKNOWN. 


DIXONS GRAPHITE GREASES. 


WATERPROOF GEAR GREASE. 
MACHINE GREASE. 

WATERPROOF WIRE-ROPE GREASE. 
AXLE GREASE, &o. &o. 












DIXON'S GRAPHITE PIPE-JOINT COMPOUND. 


Better and Cheaper than Red Lead. 





AN INTERESTING PAMPHLET, 


‘6 Graphite as a Lubricant,” 


and Samples free on application. 


JOS. DIXON CRUCIBLE Co. 


ESTABLISHED 1827. 
28, VICTORIA STREET, LONDON, S.W. ™ 
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ED BY HER MAJESTY’S GOVERNMENT AND THE 





Steam Trap. 


LA 
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MANY TESTIMONIALS FROM DELIGHTED USERS. 3 
CRAB BABEBBZEBABAABABABAABZAAA Ww 
R rvolr .: 
< 
« MECSCPVOI?P .: 
= 
O 
O 
Wide open when Gun-Metal Body cr 
Cold. with 
Copper Dome, 
Never fails. consequently no 
corrosion, 
Never wears 
out. Perfectly 
Automatic, 
Smallest aa 
and f ‘Thousands in 
Neatest ty §=—- constant use. 
in RR 
the World. Senton Approval. 





PATENTED ALL OVER THE WORLD, 
Send for Price List to— 


- ARMSTRONG & CO., a> 


AGENTS FOR GREAT BRITAIN, 


116, QUEEN VICTORIA ST., LONDON, E. " 


g@- PRINCIPAL RAILWAY AND SHIPPIN 











MANCHESTER—4! Corporation Street, C. H. Berry, Agent. 
LIVERPOOL-—2 Strand Street, Berry & Smith. 


CAUTION! 


WE can give incontestable proof that we In- 
vented and Solely Manufactured under our 
own trade secrets, the material known from 
January, 1885, to end of 1897, as BELL'S 


ASBESTOLINE, It can now only be obtained 
from us or our Agents under our registered 
name of 


Snowdrift Lubricant, 


of which anything now sold as Asbestoline is 
but an imitation. 


SNOWDON, SONS & CO. Ltd., 


MILLWALL, LONDON, E- 
2930 
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ON ADMIRALTY LIST. 


DROP FORGINGS 


FOR SHIPBUILDERS & MARINE ENGINEERS 


A SPECIALITY. | 





fe 


THOMAS SMITH & SONS of SALTLEY, Ltd., 
SALTLEY MILL, BIRMINGHAM. 


— KINDLY ADDRESS IN FULL. —— 


NOBLE & LUND, .* 


FELLING, 
MAKERS OF HIGH-CLASS 


g Nr. Newcastle-on-Tyne. 
Labour-Saving Tools. 


2952 

















fy 


} 
| 
} 
f 
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IMPROVED BAND SAWING MACHINE 
FOR CUTTING IRON AND STEEL COLD. MADE IN SEVERAL SIZES. 
. Telegrams: “LATHES,” FELLING — Nat. Telephone; 11023. 2498 


HOT SOFT WATER 


A SOFTENER AND HEATER IN ONE MACHINE. 


AN ENORMOUS FUEL ECONOMISER. 











Samples Reported on. 





The Patent COMBINED Heater and Softener occupies the same 

space as a Softener only, and the first cost is not much greater. 

It accelerates precipitation, saves chemicals, cannot get furred, 
is EXTREMELY SIMPLE and EFFIOIENT. 


AGENTS WANTED" 


Write fer full particulars to— 


FRANK H. TYAOKE, O.E., Managing Director, 


WATER SOFTENING & PURIFYING 
UNITED PATENTS, Ltp, = 


BROAD STREET HOUSE, LONDON, E.C. 


Telephone, 11,299. 








Districts where 8eft Watar is required, 
Only first-class firms need apply. 








Telegrams—“ DILUTENESS, LONDON.” 


THE “LANCASTER” STEAM TRAP 


60,000 SOLD. 


Working at all pressures up to 300 lb. per sq. in. in Electric Power 
Stations, on Board Ship, and in every Trade in the country. 




















A COMBINATION OF ADVANTAGES POSSESSED BY NO OTHER. 


Every Trap is tested. Works at any pressure without lid—hence, easily examined. 
When at rest, is full open and the ball at the bottom of the box—hence, impossible to 
close drain by accident, and attention is at once called to any defect by escape of steam 
and water. Is in fact the MOST RELIABLE trap in the market, and is always 
SOLD ON APPROVAL. 


LANCASTER & TONGE, Ld., Engineers, 


Makers of the ‘‘ Lancaster” Pistons and Metallic Packings, 





214% 





PENDLETON, near MANCHESTER, 
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CENTRAL MA 


WHST HARTLEPOOL. 





SPECIALITY IN MARINE TYPE BOILERS, 


FOR PRESSURES UP TO 300 LBS. 





SPECIFY IT, 





(See description in “ Enaingrrine” o7 January 7, 1898.) 





Observe the large size of plates and absence of seams. 
Observe the flanging of the shell. 

Observe the welding at the corners of the seams. 

Observe the absence of seams and rivets near the bottom. 


IF YOU WANT THE BEST BOILER THAT CAN BE MADE. 








RINE ENGINE WORKS, 


2897 


THE CENTRAL MARINE ENGINE WORES, WEST HARTLEPOOL. 
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WORTHINGTON | 


PUMPING ENGINE COMPANY, 


58, QUEEN VICTORIA STREET, LONDON, E.C. 





Telegrams: ‘‘ Pumping, London.” 


WORTHIN GION. 


Telephone No, 1644 (Bank), 





TRADE MARK. 


100,000 - 


DUPLEX PUMPS SOLD. 





THE WORTHINGTON 
VERTICAL BALLAST PUMP. 


THE WORTHINGTON 
MARINE FEED PUMP. 





—e 
sassniilitiaiiins 
suPPLY TO BRANCH OFFICES 
WORTHINGTON PUMPS 2008 Ta 
IN 
WITH SECTIONAL VIEW OF Patta; Naish Neitunase: sae 


Amsterdam, Johannesburg, 


GUN-METAL WORTHINGTON _ & Peterspurs, sydney, copenhagen, 


Calcutta, Brussels, Newport, Glasgow, 


RON WATER END, FEED WATER HEATER.  — nweotratssses 


WORTHINGTON PUMPS FOR EVERY SERVICE. 


CATALOGUES, ESTIMATES AND PARTICULARS ON APPLICATION. ™ 
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WALKER BROTHERS. 


Eingineers and ironfou nders. 


vv i Ain A A i in ie ti ti i i ti i i 


PATENT AIR-COMPRESSING . ENGINES, GAS-COMPRESSING ENGINES, BESSEMER BLOWING ENGINES, 


Upwards of 660 of the above now AT WORK, indicating in the aggregate 175,000 HP. 


f 
< 


om 4 


2 A a ay 


WALKERS’ PATENT AIR-COMPRESSING ENGINES. 


Compound Steam Cylinders with Corliss Valves, the Air Cylinders arranged for the ‘‘ Stage” system of compressing the air, with Intermediate Cooling Apparatus 
(Engines constructed either with trunk frames or box girder plates). 


The system of compressing air by Sraces effects a great economy in WALKER BROS. have had thirty years’ experience in the design and construction 
he air is first | of air and gas compressing machinery, and their attention has been constantly given to 


with a considerable reduction of temperature in the compressed air. 
compressed in the Low Pressure Cyiinder, then its temperature is reduced in the | perfecting the details. 


sets and fuel, , 


Intermediate Cooler, and afterwards it is again compressed in the High Pressure | The Air Valves, as at present made (to their latest patents), are an immense 


Cylinder. improvement upon those supplied twenty years ago. 

WALKER BROS. have supplied a large number of compressors on this principle P it PP vy s 

for Mining and other purposes, with the most satisfactory results. Nearly all they 175, pl oe of the Compressors at work, about 550 in number, exceeds 

at present construct are on the stage system, both for Mining and colliery purposes. 7 ‘asic BROS, 7 
have re-modelled over 100 Air-compressing Engines originally 


The latest form of their patent Valves, which is a great improvement on the earlier | 
types, affords special advantages for compressing air, or gas, by the stage system. | constructed by other Engineering Firms. 


TE E: BrLAOCO Hh WX AL: I: rw iN N E L.. 
For the construction of the Tunnel, SIX AIR COMPRESSING ENGINES were erected. 
The largest, TWO PAIRS OF COMPOUND ENGINES, were supplied by us. 
Messrs, 8. PEARSON & SON, the Contractors for the Construction of the Tunnel, have kindly written to us, as below, with reference 


to the quality and working of our Machinery. 
8S. PEARSON & SON, Contractors. Blackwall Tunnel Works, East Greenwich, 8.E., 
Messrs. WALKER BROTHERS, Pagefield Ironworks, Wigan. May 10th, 1897. 
Dear Srrs,—We are pleased to confirm what we told you verbally the other day, viz., that we consider the Air Cylinders and Valves of your Compressors to be the best for 
such work as we have been carrying out on the above Contract. : 
ONE OF YOUR ENGINES RAN FOR ALMOST A YEAR WITHOUT  aaadagy i and it gives us great pleasure to thus testify to the good qualities of the plant which 
we purchased from you, We are, Dear Sirs, yours faithfully, (Signed) pro S. PEARSON & SON, E. W. ; mg 


PAGEFIELD IRONWORKS, WIGAN. 


Telegraphic Address: “PAGEFIELD, WIGAN.” 





=. 
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GALLOWAYS 
LIMITED, 


MANCHESTER. 








NEW STEELE 


GALLOWAY BOILERS | 


ALWAYS ON STOCK 


FoR 200 LBS. WORKING PRESSURE. 


MAKERS OF 


HIGH-CLASS CORLISS | 
ENGINES ROLLING MILS 





HT’ C. 
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MODERN HIGH-GRADE 


Ameriean Maehine Tools 


COMBINING THE LATEST AND BEST IMPROVEMENTS WITH SIMPLICITY 
AND ECONOMY. 




















SPECIALTIES :— 


The Hendey-Norton Lathes 
The Hendey ‘Pillar Shaper. 


MANUFACTURED BY 


The HENDEY MACHINE Co., 


TORRINGTON, CONN. U.S.A. 


Agents: CHAS. CHURCHILL & CO., Ltd., 9 to 15, Leonard Street, LONDON, E.C. 
And 2 to 10, Albert Street, BIRMINGHAM. GLASGOW OFFICE: 52, St. Enoch Square. ™ 























* CLEVELAND AUTOMATIC 


14 in. TURRET MACHINE. 








This machine is specially >a Seema -_ ae Used 


designed for extensively by 


Large Screws, Bolts, Nuts, some ot the Leading 


and Pins 
Engineers 


of every Description. 
Y P ot the World. 








We are pleased to Furnish 


Estimates on Special Theaccuracy ard simplicity 


Work. of the 





™ i i reat 
Shall we send you our q Machine makes it a g 


Catalogue ? favourite. 











THE CLEYELAND MACHINE SCREW CO., .. 


Manufactory: Cleveland, Ohio, U.S.A. 96, Albert Street, Dale End, BIRMINGHAM. 





Agents: CHARLES CHURCHILL & CO., Ltd., SCHUCHARDT & SCHUTTE, 
LONDON AND BIRMINGHAM. BRUSSELS, BERLIN AND VIENNA. 
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A. G. MUMFORD. 


CULVER STREET IRONWORKS, COLCHESTER. 


Contractor to Admiralty, War Department, India Office, Crown Agents for 
the Colonies. 











PATENT 
WATER=TUBE 


BOTLERS 4 


Newest Design. 


RS LARGE POWER ON VERY LIGHT ) ere, 
WEIGHTS. copie Surface 1 tending mi ‘hitter, 












saa |B TEP A. G. MUMFORD will have great pleasure in quoting for Marine Engines of ALL 
TYPES, SCREW, STERN, or SIDE Paddles; his Engines are of the latest and most 
improved design, combining lightness with great strength and power, as supplied to the 
Admiralty and other Government Departments, and to some of the leading Engineers and 
Ship Builders in the World. 


Improved Oompound, Surface - Condensing Launch Machinery, with WATER-TUBE 
BOILERS. Steam more rapidly, and are more easily CLEANED and REPAIRED than 
any other type. Very light and durable, designed for running at high speeds. 9180 





ESTIMATES AND FULL PARTICULARS ON PTO A TO ies 


THE “NON-DRIP” SHAFT BEARING 


@TreoheEzL.’SsS FATIUMT. 


BEST AND CHEAPEST. 




















SELF SELF 
LUBRICATING. SWIVELLING. 
NO DRIP CUPS NO DRIP CUPS 
REQUIRED. REQUIRED. 








SHND FOR PRICHS. SHND FOR PRICHS. 











SOLE ‘MAKERS- 


HUDSWELL,GLARKE & CC 


RAILWAY nae. LAEDS, 
SOLE MAKERS OF 


“RODGERS PULLEYS” 
ano LOCOMOTIVE TANK ENGINES. — - 
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HORNSBY 


SAFETY WATER-TUBE BOILER. 











Good Separation of 


Easy of Transport. r 
Sediment. 








Headers Mild Steel 
throughout. 


Simple to Erect. 








Economy in Space. Suitable for 


all kinds of Fuel :— 
Bagasse, Refuse, Wood, 
and 
Anthracite Coal; 
for using Waste Heat 
from 
Iron Furnaces, &c. 





Improved 
Circulation. 





Steadier Water Level 
and 
Drier Steam. 

















" SEND FOR 
con neces ILLUSTRATED 
inspection. CATALOGUE. 








The above represents a portion of a Battery of Boilers supplied to the Charing Oross & Strand Electricity Supply Corporation, Ltd; 


R. Hornsby & Sons, Limited, Grantham, —. 


London Office: 76a, Queen Victoria Street. 


LL. SMIT & ZOON, 


SHIPBUILDERS & ENGINEERS, 


KIN DEHRDIJ EK oar RoTTHERDAM, HOLLAND. 


Telegrams :—“SMIT-ZOON, KINDERDIJK.” 


ELECTRIC SCREWBOA TS. 




















Hlectric Launch “Planté.” Speed, 19 K.M. _ 





a 
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THOMAS PIGGOTT &60.,L” BIRMINGHAM 


“GAS, HYDRAULIC AND GENERAL ENGINEERS. 


WELDED & RIVETED PIPES from 8 in. diam. upwards. 


FLANGED AND SOCEET JOINTS OF HviART DHSORIPTION- 








JMBERLEY SOCKET. SINGLE SOCKET. PICCOTT’S PATENT SOCKET. 


STEAM MAINS for high-pressure, to Admiralty and Board of Trade requirements. 

PIPE LINES for Water Conduit, and Mining Purposes WELDED RESERVOIRS for Gas, &c. 

LARGE MAKERS of Oil and Petroleum TANKS, Welded and Riveted PANS of every description. oes 
PLATES, SHEETS & SECTIONAL IRON in Stock, ready to be worked up into TANKS, &c., for immediate delivery 


MINGHAM.” 


LONDON OFFICE: 14, GREAT ST. THOMAS APOSTLE, E.C.  "QSic2bi*}ANTEuSECTION. LONDON.” 


wl UMN 


BeE.LL’s AssBestos @o., LTD.. 


STO] RB ak) s-1 51, ee mm O), 1810), B 
Are the 9016 Manutacturers of 





which users sa y 


“Is BETTER THAN EVER.’’ 


| poate, Also Manufacturers of 
_ lor DY.Vele) am og Voli) (emia very type of Engine. 
; sl / LUBRICATING OILS oi all kinds. 
ENGINE PACKINGS & JOINTING MATERIALS. 


| Covering. 
ENGINEERS’ SUNDRIES, TOOLS, &c., OF ALL DESCRIPTIONS. 
DUTT ea eT tr 


8797—2919 


CR rer TTCEITTPETCOLer ican enn irrnnienniirnn littl = 
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FLOUR MILL MACHINERY 


MODERN ROLLER SYSTEM. 


EE. & EF. LUOURNEE,, 


(182) IPSWICH; and (¥), 82, MARK LANE, LONDON, E.C, 


COMPLETE INSTALLATIONS FROM ONE SACK PER HOUR UPWARDS. 
PLANS AND ESTIMATES TO BONA-FIDE ENQUIRIES, 


STEAM ENGINES, BOILERS, TRANSMISSION GEAR FOR DRIVING ABOVE. ,, 


Telegrams: “Gippeswyk, Ipswich;” “Canvassers, London.” | Codes: A B OC, éth Edition, 1883. The Engineering Telegraph Code. 


~ CAUTION! 


PA TIN T=zDpD 


Flexible Metallic Steam Tubing, 


MADE ENTIRELY OF METAL BANDS. 


No Rubber or Oanvas used, is the ONLY Flexible Hose 
that will resist the action of the heat of HIGH PRESSURE 
STHAM or OILS. 


Engineers and others are cautioned against illustrated advertisements, depicting 
Armoured Rubber Hose, which should not be confounded with Flexible Metallic 
Tubing of our improved make, 1895-6-7 Patents. 


SOLE MAKERS: 


UNITED FLEXIBLE METALLIC TUBING CO, LID, 


112, QUEEN VICTORIA STREET, LONDON, E.C. 2100 


Ss nema Representative - »- WILLIAM DOCKER, 280, George Street, Sydney. 


FRASER & CHALMERS, L™ 


RIBDLER SYSTEM Makers of all Classes of 


Of PUMPS and COMPRESSORS insuring “spo efficiency. The use of Improved 


mechanically controlled valves allows of hi piston speed under heavy MN A C H T NERY 


pressure, resulting in reduction of size of engine for given duty and greater 
economy of steam, At Paris the Riedler System elie cted a great economy 

MINING, MILLING, 
SMELTING, 


of fuel in the Compressed Air Plant. At the Butte and Boston Mine, 
Montana, the Riedler Pump effected a saving of 60% of fuel over pumps 

CONCENTRATION, 
AND 


previously used. Send for Pamphlet. 
LEACHING. 

















































Se MST HIS 
.) <cteneeenaeteeaeaetttt ee ee 


WORKS— 
ERITH, KENT. 
CHICAGO, ILL, U.S.A. 





OFFICE— 
‘483, THREADNEEDLE ST., 
LONDON, E.O. 
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THE NEW BELT. 


SUNSHINE, RAIN, STEAM, OR HEAT.—THE ONLY BELT WHICH WILL SATISFAC- 
TORILY STAND ANY OR ALL OF THESE CONDITIONS IS COLE’S PATENT CORONET 
BELTING. BRIEFLY, THE CORONET BELT IS PRACTICALLY STRETCHLESS. IT 
DOES NOT FRAY, AND RUNS EQUALLY WELL IN ANY TEMPERATURE OR CLIMATE. 
“ IT IS A BETTER BELT THAN BALATA, HAIR, RUBBER, COTTON, OR LEATHER, AS 
~ IT HAS UNIQUE FEATURES WHICH NONE OF THESE POSSESS. COLE’S 


i 4 \ 
HENRY A: COLE & CO, C O R O N Kh i 
CORONET WORKS, 


nv ERPOOY BELTING. EVERY LENGTH GUARANTEED. 


JAMES FAIRLEY & SONS “22="~ 
General Stee! Manufacturers, end SPEOIALISTS i> TOOL STEELS 


FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds, 





























Is considered to = ‘T and TOUGHEST Steel mode (aline=gh She Cheapest Fa emet eomates S20 proved b 
‘ear All Cominunications should be addressed to the Head Offecs—OLD MINT. SHADWELL STREET, BIRMINGHAM. irig 














ARTHUR J. DAVEY, Engineer & Contractor, 


DIRECT AGENT for the manufacture and supply of the latest types of 


SUGAR MAKING MACHINERY. REFINERIES AND DISTILLERIES. 
ESTATE SUPPLIES A SPECIALITY. * 


eTélegrams— DESKWORK, LONDON.” Plans and Specifications furnished ‘or plants of any capacity. Telephone 2078, AVENUE. 


__122, CANNON STREHT, LONDON, F.C. 


CHARLES CHURCHILL & GO., LiMiTED 


Special Mills of any 














GEAR and MILLING 









CUTTERS, shape or form, with 
\, SIDE & FACE MILLING either. ordinary or 
CUTTERS, &e., patent relieved teeth, (im 
of all kinds, kept in made to order in a few \ 
stock. > days. 


\ 
\W 


MILLING CUTTER. 
ILLUSTRATED CATALOGUE FREE ON APPLICATION. 


9 to 15, LEONARD STREET, LONDON, E.C.; and 
2 to 10, ALBERT STREET, BIRMINGHAM. | 
Also at Manchester and Glasgow. SIDE & FACE CUTTER. #70 





Belting for Cones. 


By thickening that edge of the belt which runs on the 

smaller part of the pulley, all parts of the width bear 

equally on the pulley, and the stress throughout the width 

is equalised, and the breaking of the edge which runs on 
the larger part of the Cone is avoided. 


The band thickened inthe middle | When crossed, the —, of 
W for open driving on Cones, will the Cone is counteracted by the 














take a convex form t the thickening layers, which produce 
pulley, ~~ bewa'g chiefly by the uniform circumferential veloclie 
minal antec. on both edges of the belt and 

equality of pull. 





Cone driving requires a certain velocity, the admissible minimum depends upon the angle of the cone. Cone driving as a rule cannot be too quick ; when too slow, the band slips down 
the cone. ——e on cones should be rather slack in order to be flexible ; strained bands are not elastic. Price like ordinary belting. 


C. Otto Gehrckens, Hamburg. 
» For Great Britain, apply Haughton & Co., 6, Lombard Court, London, E.C. Testimonials from all parts of the world. 8607 


Stoskholm, 1886, Hedrande omnaemnande; Augsburg, 1886, Diploma of Merit ; Barcelona, 1888, Mencion Honorifica; Brussels, 1888, Gold Medal, International Exhibition; Hamburg, 
1889, Silver Medal ; Edinburgh, 1890, Gold Medal ; London, 1891, Diploma of Honour ; Chicago, 1893, Medal ; Antwerp, 1694, Gold Medal and Grand Prix ; Lubeck, 1895, Gold Med: 
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ooh 


SPECIAL FLEXIBLE STEEL WIRE ROPES, 


For Cranes, Lifts, Hoists, &e. Suitable for Pulleys and Barrels of 6 in. diameter. 


W. B. BROWN & CO., Globe Works, Bankhall, LIVERPOOL. 


REFRIGERATING MACHINERY. 


Haslam’s Refrigerators mm Ammonia & Compressed Air Systems. 


ADOPTED BY ALL THE LEADING SHIPOWNERS AND MEAT COMPANIES IN THE WORLD. 
































ICE PLANTS UP TO 200 TONS CAPACITY .. 


THE HASLAM FOUNDRY & ENGINEERING CO., Ltd. 











(INCORPORATED WITH PONTIFEX AND WOOD, LTD.), 1448 
UNION FOUNDRY, DERBY. | LONDON OFFICE: 34, NEW BRIDGE ST,, E.C. 





— TO THE 


“PROCTOR” MECHANICAL STOKER, 


IN COMPETITIVE TESTS MADE BY THE MUNICIPALITY OF PARIS. 


The Delegates of the Technical Commission of the ang > aid of win HY have concluded their tests with 110 different Mechanical Stokers, and made their award of 
6200 Francs to Proctor’s Mechanical Stoker. The competitive Stokers represented 
76 in France, 19 in England, 4 in Germany, 3 in America, 3 in Anstria Hungary, 2 in Italy, 1 in Belgium, 1 in Poland, 1 nationality unknown. 


The following extracts are from the report of the Commission in announcing their award :— 
In referring to No. 85 (Proctor’s) Stoker test, they ays ‘In the trials made at Javel Workshops, this Smoke Consumer was NEARLY PERFECT, the analysis of 


the smoke being only 7% compared with an ordinary fire.” 
“The results of the experiments were most remarkable.” 
“Altogether this apparatus in all its parts is simple, plain, and og) nothing unnecessary about it, and is not liable to get out of vitae, The system appears 


very . for a range of boilers, and its installation is not very costl +o 
During the experiments this stoker worked regularly from Feb. 8th till March 5th, night and day. There were four experiments, viz.: the ra = Feb, and 3rd March, at 


a —— rate, only one of the two engines being in operation. Two experiments at a ‘rapid rate on the 19th and 26th of Feb.; with two engines in operation.” 


In both cases the work was easily done.” 
‘* The taking down of the apparatus was done rapidly and easily, and all the parts were found in geod condition.” 
EY. 


J. PROCTOR, Hammerton Street Ironworks, Burnley, May 5th, 1898, Tse Pte start eon. is 
cetera ashen, Asean Acs tans Becetttini Saoeae nists 


COMPRESSORS for Gas & Air. 
GAS GENERATORS for Gas Engines 

















sie Gh Se ae ws 


HYDRO-KINETIC ENGINEERING CO., LTD. 


LONDON: Dashwood House, B.C, BIRMINGHAM: Corporation St. ~ 
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4BEMENT, MILES & CO, asx" "™ 


=i; (ie PES Munroe Metal Working Machine Tools, 


oN 
SW LATHES, PLANING MACHINES, SHAPING MACHINES, SLOTTING MACHINES, 
Ss MILLING: MACHINES, 
DRILLING MACHINES, Vertical, Multiple and Radial; BORING MACHINES, Vertical 
and Horizontal; PUNCHING and SHEARING MACHINES. 
PLATE BENDING MACHINES. 


STEAM HAMMERS, STEAM AND HYDRAULIO 
RIVETING MACHINES, &c. 1208 
LONDON : C. W. BURTON, GRIFFITHS & CO., Ludgate Sq., Ludgate Hill. 


PARIS: pr Ta S Se, 21, Rue Martel. BERLIN: Sonvonanne & & Signeesi,: Speaiemiaeenia 
Na, | HORIZONTAL | BORING ‘AND ) DRILLING MACHINE. BRUSSELS; Scuucnarpr & Scuvrrs, 17, Bue du Fosse aux Loups. VIENNA: rk ate eden 12. 
a 



































TT cel @, i N.B.—The BEST FEATURES of both are now embodied in the Cranes 
f N E§ manufactured by 


ig) JESSOP & APPLEBY Bros. (<<) Lo. 


= Al Offices: 22, PaPnnenon, TAROOM, E.c. Works: LEICESTER. 


atte rs. RET = & GO_tx:”. 


The Crown lronworks, GLASGOW, 
Sole Lioensees and Makers of DE LA VERGNE MECHANICAL REFRIGERATING AND ICE MACHINERY. 


a ae acy ein ye MANUFACTURERS OF 

hee 2a ESTABLISHED 1860.) Safety. Valve Springs, Railway Springs, and all Classes of Spiral Springs. [ESTABLISHED 1860. 
= SOLE MAKERS OF “THE CONSOLIDATED” EMERY WHEEL AND MACHINE MAKERS, 

LONDON OFFICE: DONINGTON HOUSE, NORFOLE STREET, W.C. 1 PARIS OFFICE: 10, RUB LAFFITTE. 2700 


NJ 









































MANVUEACG or 


SHIPBUILDERS’, BOILERMAKERS’ 


— AND —— 


STEEL WORKS TOOLS. 


STEAM HAMMERS. pRve aE 


Engines. sso MAOHINERY. 
Sugar Cane Mills, Triple Effets, Vacuum Pans. 


PUMPING ENGINES iu SPECIAL DUTIES. 


FEED PU M PS. a yr poe ag design for highest pressures and automatic feeding ; also ordinary Duplex design for pressures 


HOT WELL PUMPS. .  outie crank design, to lift water st 200 deg. Fah. temperature with 8 ft. suction. 
FIRE and BILGE PUMPS. Duplex design, for highest steam pressures, gun-metal water ends. 
FURNACE AIR PUMPS. two cxank design for gas mixing in all Types of Water-tube Boiler. 

‘ CENTRIFUGAL PUMPS. For circulating purposes, single and double cylinder, and single or double inlet. : 
COMBINED AIR and CIRCULATING PUMPS. 7 Autisy,Smdssor rei! die 


































’ ESTIMATES AND SKETCHES SUPPLIED BY THE MAKERS, 


-MAUDSLAY, SONS, & FIELD, Lo. 


Hinginecers, LAM BEMT=E, LONDON. 
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Corrugated Steel Furnaces 


As made = the Farnley Iron Company for Eighteen’ Boilers. 

















Annular Corrugations for Marine Boilers. Spiral Corrugations for | ,ancashire Boilers. 
Are made also to reeeive conical Cross-tubes. 


Address, The Farnley Iron n Company, Limitec Limited, Leeds, a oneeny, 2 atend, Dante, Same For France, J op, Jacques Pérés, 46, Bd. Magenta, Paris. * 


— FLOUR MILLING MACHINERY. 


ROBINSON'S ROLLER SYSTEM. 


“GRAND PRI,” 


AN TWERP & LYONS, THE TWO HIGHEST AWARDS, 
: “@RAND PRIX,” PARIS, 1889, THE HIGHEST AWARD. 


THOS. ROBINSON & SON, .. 



























































PATENT ROLLER MILL INGINBMNS. ROCHDALE. eure 
sae ac om coe es pare RI RRR On RAINES EST eee 
TELEPHONE { COMMERCIAL DEPT, No sas, Established 1826. = teLearams: “YATES,” BLACKBURN. 
MAKERS OF 


High-class CORLISS ENGINES, 


ENGINES for ELECTRIC GENERATORS, 
WINDING and PUMPING ENGINES, 
BLOWING ENGINES, 
AIR COMPRESSORS. 


ATE 


Telephone a MAKERS OF 


: High-clss STRAM ENGINES, ww 








HOM 


MAKERS OF 


CABLE HAULAGE MACHINERY, 
MILL GEARING AND ROPE PULLEYS. 


LANCASHIRE BOILERS 


All Sizes up to 250 lb. Pressure. 


















Telegraphie Address : 
“READERS, NOTTINGHAM.” 








FOR ELECTRIC DRIVING. 


INDEPENDENT 


CONDENSERS, 
rns HOISTS 
nes saat cQd ENGINEERS, &e., 
my cy NOTTINGHAM. 
Ne <® OOLLIERY WORK. WIHT WINDING, HAULING 
ly fas AND AI COMPRESSING ENGINES.  SHAFTING, 


GEARING, PULLEYS, &.  SKIN-SPLITTING MACHINES. 
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HURST, NELSON & CO., [7 








d 


“SOMLISYD SS¥UG Pur NOU 


‘YHOM HLS ‘SONTDHOI ‘ 


IVATIVE ‘STIX PUY STHAHM J0 SxOyUH 


Builders of RAILWAY CARRIAGES, WAGOKS, 
TRAMWAY CARS and LIGHT RAILWAY 
ROLLING STOCK of Every Description. 





The Glasgow Rolling Stock and Plant Works, Motherwell.” 


Glasgow Office, 160, HOPE STREET. London Office, 1, QUEEN VICTORIA STREET, E.C. 


SHIPYARD 
MACHINERY. 


PUNCHING AND SHEARING, 
ANGLE-CUTTING, 
BEAM-BENDING, 
PLATE-BENDING, 
COLD AND HOT- 




















HYDRAULIC 









SAWING BENDING and 
MACHINES. ~ FORGING, 
MANHOLE 


PUNCHING MACHINES. 
Pe eS eS ee 2888 


A&W SMITH & COLTP 





GCLASCOW 








MAE HERS 


HORIZONTAL AND VERTICAL 
MILLING AND BORING 
| MACHINES 


OF THE MOST MODERN DESIGNS, 


LATHES, PLANERS, SLOTTING 
AND SHAPING MACHINES 


OF EVERY DESCRIPTION. 


MACHINE-CUT GEARS 
AND 
HIGH-CLASS WORMANSHIP. 


Telegraphic Address : ‘* BUTLER, HALIFAX, ENGLAND.” ? 
National Telephone : No, 216. 3106 











BORING, FACING, DRILLING and “MILLING MACHINE. 
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THE EDWARD P. ALLIS 00., Milwaukee, Wis., U.S.A. 


LOKDON : Robert W, Blackwell, No. 30, Victoria Street, E.O. pe, 80, Bue Taitbout, Paris, France, 
. REYNOLDS CORLISS ENGINES 


i ait ax i HORIZONTAL and VERTICAL, 
: ae it ine COMPOUND and TRIPLE EXPANSION. 


‘idl wn Mc 











ICE AND REFRIGERATING MACHINERY. 218 
bag f tr strat Railways, Electric Lighting, Ore Crushers, Crushing Rolle, Stamp Mills, Concentrators, 


BLOWING ENGINES, HIGH | DUTY General Mining, Milling and 8melting Machinery, 
_ HOlsTiaG ENGINES, AIR COMPRESSORS. PUMPING ENGINES. FLOUR MILL AND SAW MILL MACHINERY, 


HOWELL & 60., LIMITED, “woarnner SHEFFIELD. 

















Manufacturers of all kinds of 
WROUGHT-IRON, LAP-WELDED 
and. BUTT-WELDED TUBES of every j 
description, FITTINGS, &c. Also : 


ee a 


Manufacturers of all kinds of 
BLISTER, SHEAR, SPRING and CAST 
STEEL FOR TOOLS, &c. 
FILES, SAWS, &c. 





SPECIALITE. Rae 


HOWELL’S SPECIAL 
TOOL STEELS. 


e Ear=Mark” BRAND. FAR’ 
“ WOODITE” WORKS, MITCHAM COMMON, SURREY. 


—* ” wi itm ITE” has stood the severest 
NOTICE to ENGINEERS. pe sg —- can now be obtained with the utmost d mag nol by the London Electric 


test for six years. No material in existenos oan can ae it Hy rome Steam or hh re Bit tng other ay every test up to 40,000 volts for 1/8 in. sheet, sr etiont ri 
Light Corporation and others. Ram “U” Hat Joint and Packing Rings, Pump Cups, Gaskets, Manncleg, Walon, Sheeting and all other Goods which have hitherto been man dia Rubber Leather, —— 
now ie oO ITE.” 


GHAPLINS — CRANES, EXCAVATORS, LAUNCH ENGINES, ac 





2536 





























Patentest and Sole Manufacturers—ALBX. OHAPLIN & OO., Cranstenhill Engine Works, GOVAN, — 


ALL GOMMUNICATIONS to be ADDRESSED to the WORKS, Helen Street, GOVAN, CA. ___. 











acer. a 





THE NILES TOOL WORKS CO., 


THE POND MACHINE TOOL CoO., 


EiGH-CLASS Telegrams: “ NILIACUS, LONDON.” 
TELEPHONE : 486, 
MACHINE Saenmeree. 


OVER 300 DIFFERENT TYPES. , OOZ 
- BRANCH OFFICE: WMA KE EES. 

























39, VICTORIA STREET, 
women erat eet LONDON, S.W. 














N 
LOCOMOTIVE FRAME BLANERS, ACENTS FOR CINCINNATI MILLING MACHINE COMPANY. 


POINT & SWITCH PLANERS, 
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THE CLAY CROSS CO. 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND CASTINGS, 
FOR GAS, WATER AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &c. 


WOoRES: CLAY CROSS, NEAR CMESTEREIELD. 
=THLEGRAMS: “TACESON, CLAY CERO8S? 3 3014 
LONDON OFFICE: 12, BURWOOD PLACE, W. 


| REFRIGERATING AND ICE-MAKING MACHINERY =" “7ce5." > 


Hundreds of our Machines now Working. lee-making oapacities from 1 cwt. to 100 tons per day. 


Refrigeration by Kilbeurn’s systems of Brine Circulation, Direct Ex ion, Dry Surface Cold Air Circulation and Wet Surface 
ON ADMIRALTY LIST. Cold Air Circulation, with Kilbourn’s Patent Air Cooler. Bnquiries Invited.—ESTIMATES FREE. 


Address: THE KHLBOURN PATENT REFRIGERATOR 6O., Limited; Werks & Offices: 23, Dublin Street, LIVERPOOL. 


Telegrams: ‘‘ AMMONIA,” LIVERPOOL. Telephone : 1509. 2591 


JOHN KIREKALDWYW, LTD. 


GONTRAGTORS TO THE ADMIRALTY, 


orators Fresh Water Distilling Plants, Evano ti 
, of Bra? FEED HEATERS, FEED WATER FILTERS, "8 Condon 
|  geket’ FRESH WATER OONDENSHRS, REDUCING VALVES, &c., &o. Sers, 



























































TELEGRAPHIC ABDREGS :—“COMPACTUM, LONDON.” 





iiiaettaeal 





— BROADBIN TIS — 


H YDRO-EXTRACTORS. 


ovr =a ovaR 


2300 Me = 2,200 


IN USE. IW” UsEi. 















THOMAS BROADBENT & SONS, Ltp, HUDDERSFIELD. 


LONDON: Suffelk House, Laurence Pountney Hill, E.C.—Mr. John Buley, Representative. © BOSTON: Messrs. C.E. Riley & Co., 281-285, Congress St., Boston, Mass,, Sole Agents for U.S.A. 


i? elias a —— 
r 4 ie 


























HEAGARD. 


* * 















TELEGRAPHIO ADDRESS; 


“HEAGARD, BIRMINGHAM.” 


187, one. sreec, BIRMINGHAM. K 
mn ho 
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G. E. BELLISS & CO., LTD.. 








HINGIN BERS, 
LEDSAM STREET WORKS, BIRMINGHAM. 


LONDON OFFICE - = = = - WESTMINSTER CHAMBERS, 9, VICTORIA STREET, S.W. 





Telegraphic Address: ‘‘ Belliss, Birmingham.” | The Engineering Telegraph Code Used. | Established 1852. 


MANUFACTURERS OF 


ENGINES FOR ELECTRIC LIGHTING 


on TRACTION. 


Our Patent SELF-LUBRICATING QUICK-REVOLUTION ENGINE, with forced system of lubrication, 
combines the utmost SIMPLICITY and DURABILITY, with noiselessness and a HIGHER 
ECONOMY THAN ANY ENGINE IN THE MARKET. We have built these in large numbers 
for the British and Foreign Governments, also Central and Private Stations for Light and Power work. 

VERTICAL OPEN ENGINES, Simple, Compound or Triple, for Driving Dynamos Direct. 

SURFACE CONDENSING PLANTS for Central Electric Light Station and other purposes, including 
Condenser, Air and Circulating Pumps, combined or otherwise, 


ALSO MAKERS OF 


MAIN and AUXILIARY MACHINERY for Torpedo Boats, &c. 
FAN ENGINES‘°for Forced Draught and Ventilating. 
BLOWING ENGINES for Water-Tube Boilers, 

















PUMPS, Centrifugal, Circulating and Air. ee reed sition ein Sa 
AIR COMPRESSORS for Pressures up to 2000 Ib. re party dicate sa ood oe > 
a ae —— 
TELECRAPHIC ADDRESS: “‘ PATELLA, PAISLEY.” ELECTRICAL ENGINEERS AND CONTRACTORS, 


TELEPHONE NO. 6, PAISLEY. 


A i A BO, and Commercial Codes used. ee Ss Ti. -£: WOR ES, PATITSL.E: we 


(LATE OF POWNALL ROAD, DALSTON, LONDON). 


ESTABLISHED 1871. 
Manufacturers of 


DYNAMOS, MOTORS, ELECTRICAL CRANES. 


HAULING, PUMPING, SEARCH LIGHT PLANTS. 
Ayrton & Perry Ammeters and Voltmeters. 


Cardew Voltmeters, &c., &c., &¢. 
| CENTRAL STATIONS, TRANSMISSION OF POWER AND ELECTRIC LIGHTING. 

| 

| 

| 


> Sole Makers ofthe Wel-known “ PHCENIX” Dynamos & Measuring Instruments 


SHIP LIGHTING A SPECIALITY.” 
HULSE&CO., Lp. MANCHESTER ===» 


TeLEGcRAms : “‘ ESLUH, MANCHESTER.” 


MACHINE TOOLS 


é (Driven by Belt or by Electric Motor direct). 
FOR MARINE, ORDNANCE, RAILWAY AND OTHER WORK. 


Complete Plants for the Manufacture of Heavy 
Ordnance and Quick-Firing Guns, &c. 


For Water-tube and other types of Boilers. 





























LONDON REPRESENTATIVE : R, L. HULSE, 35, QUEEN VICTORIA STREET, B.C. 


seni \* a Q Ry pe oi y* 
Wh aed ain? As gthowog 9 vee c a yn° Aor’ a) eS 


1310 
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BOLLING & LOW Ei, LONDON, E.c,, 
Engmmeers and Merchanis ForMERLY Wm. BIRD & CO. 2, grime. POUNTNEY HILL 


ESTABLISHED 1827. Codes used: A BO, A 1, Engineering Telegraph, and Liebers. 


Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c. Agents for Foreign Governments, 
D PLANS AND ESTIMATES ff 
t FOR EVERY DESORIPTION OF 


Machinery Installations, Tools, Railway & Tramway Material, Mining & Contractors’ Plant. 
DUSSELDORF rvobBbEeE work Es. 


STOCKS OF NEW AND SLIGHTLY DEFECTIVE RAILS. 2920 
— MAEERS OF — 


lron Tubes of all kinds, Tube Coils for Heating and Cooling 
purposes, and Tube Fittings. 


























Uji 
VN) 
HI}; i 


( yh MWA Se 


\ 


WAN 4 


UU 


Apply to our Agent for the United ai ay. 
Kingdom: ™ = - 


3123 


AUTGUST REICHW ALD, 9,2 tine cow Street, LON DON, =EI.C. 


—— aaa 


FOR EVERY DESCRIPTION OF CLAY. 


SrruoraLsgry- 

No, 2 DOUBLE ROLLER PUGMILL BRICK and TILE MAKING MACHINE, 

and “SIMPLEX ” CUTTING-OFF TABLE. Specially adapted for the 
treatment of rough stoney Clays. 


GUARANTEED PRODUOTION, 15,000 per Diem. 
Complete Illustrated Catalogue on Application. Foreign Enquiries Esteemed, 


WILLIAM JOHNSON & SONS 


MILLING AND BRICK ENGINEERS. 


ee) me > Costloton Foundry, ARMLEY, LEEDS. . 
= ——= =" 4 London Offices: 15, POULTRY CHAMBERS, POULTRY, E.C. 


Also Makers of Cement Machine Coal Briquette Machinery, Soa 
Maehinery, Mortar Mills by 5 &e. 263 , 


HEENAN & FROUDE, 


MAN OELEIS T'ElEt. 
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Designs & Estimates of Bridges & Boofs  arimoresl for all poms of the » World. sos 
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Schenectady Locomotive Works, 


SCHENECTADY, NEW YORK, U.S.A. 


ESTABLISHED 1848. ANNUAL CAPACITY 450, 
— BUILDERS OF — 


HIGH GRADE LOCOMOTIVES 
FOR ALL CLASSES OF SERVICE, 


WORK BUILT TO GAUGES, AND TEMPLATES AND LIKE PARTS 
OF SAME CLASS INTERCHANGEABLE, wn 


PITTSBURG wenteteiag Lh. WORKS, 


PITTSBURG, PA., U.S.A. 


Builders of the Highest Grade of Single or Double Expansion Locomotives and of 
the Most Successful Compound Locomotives in the World. 
Locomotives for Every Class of Service from Standard Designs or Purchaser’s 
Specifications. 
eee STANDARD ARD NARROW GAUGE FOR PASSENGER AND FREIGHT SERVICE. aaa 
WILSON MILLER, Pres. and Treas. D. A. WHIGHTMAN, Superintendent. Correspondence Solicited. 


— 
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eet j Made for Pelotas and WROUGHT-IRON 
akers 0 dd 
Wrought and WATER TOWER. er cacnepeiciagal af MASTING SHEAR LEGS yHtakers of 
Cast-Iron Water Works. mi rought-lron 
‘ Made for the Greek Shear Legs 
Water Towers and Portuguese Masts. 
Water Tanks, Ca Travelling 
—— Ma- tion? ORAPY | NOLe SCREW STEANERS. and Wrought- 
Y, (mn 57428 S86EeD UICAD Cackits 50 T0NS att 761) a2 6 One® Iron Derrick 


Double - Faced 


Sluice Valves, Cranes, Land 


and Marine 


BUILDERS OF 
Mail & Cargo Steamers, Steam Yachts, Launches, 


ney Ferry Boats, Schooners, Light-Draught Paddle coal 
AND ) “ sf 
ow or and Screw Steamers, Dredgers, Hopper Barges, age agg 


Water and 


and Tug Boats, ist and 2nd Class Torpedo Boats Steel Buoys. 



























Sewerage 0% 
Works, for the British and Greek Governments. 

Makers of 

Makers of Gas Appa- 

Wrot., Cast- ratus, Ex- 

lron or Steel hausters, &c. 

Bridges, tron 

Cast-/ron Buildings, 

Cylinders, lron Roofing, 
Screw Piles, Cast and 

Jetties, Piers, Wrought-lron 
Caissons for é Tanks for 

1 ences, ——— vor ‘cavhine pi puRroses oR won de ean aP omeans oo 
Entranoes. ALBERT BRIDCE, CLASCOW. mmmtiene, 

had Stills, 

AN NA, DONALD AND WILSON, Retorts, "ac, 
ENGINEERS, IRONFOUNDERS, SHIPBUILDERS, AND GOVERNMENT CONTRACTORS, f Oil Works. 
ABERCORN AND ABBEY WORKS, PAISLEY, N.B. =‘ Established 1851.) —_ ERECTED FOR THE CLASCOW CORPORATION. ani6 

EEE Pa, CENTRAL 
gina 








WITH OR WITHOUT 





ENCINE 


CYLINDER KLEIN'S ACCUMULATOR CONDENSERS, 


AND 


OPEN RE-COOLER—NATURAL DRAUGHT. 








CONDENSING 


JET, SURFACE AND EJECTOR CONDENSERS, 





KLEIN’S COOLING PLANTS. 


EVAPORATIVE CONDINSIEES. 


cca The KLEIN ENGINEERING COMPANY, Ld. cc. 
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etic ol: o- ROGERS LOCOMOTIVE CO., 
eee Siar) ee St ae OF PATERSON, NEW on. 


BUILDERS OF 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVICE, en 


PATERSON, NEW JERSEY, UNITED STATES OF AMERICA. 
Sarena roan ———————ea SS OE NTT 
Established 1831, | Annual Capacity (OOO. — BALDWIN LOCOMOTIVE WORKS, Puitapezpuia, U.S.A. 


BURNEBAM, WILLIAMS & ©CO., PROPRIETORS. 

















BUILDERS OF 
SINGLE-EXPANSION AND COMPOUND LOCOMOTIVES, 
Adapted to every variety of service, and built accurately to standard gauges and templates. Like parte of different engines 








of same class perfectly inschenapent 


Rack Rail Locomotives, Electric Locomotives, Compressed Air Locomotives, 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, STEAM STREET CARS, de. 


ALI. WORE THOROUGHLY GVW. 
Cable Address: ‘‘ Banpwin, Poruapsipntia ;” “ Ropapura, Lonpon.” 2780 


London Office: Dashwood House, 9, New Broad Street. 





MANNING, WARDLE & CO 


3B O'r NM Ei bags Te Wor: sS, EHUD Ss, Od 2488 


Makers of Locomotive Engines for any width of gauge, and for all purposes. Materials and workmanship of the best quality; Tank Engines up to 15 in. Oylinders, on four or six wheels, always in stock or in progress. 
Makers of Robbins’ Patent Driving Axleboxes. Specifications, Photes, and Prices on application, and Special Designs sent on receipt of particulars of requirements, Lal sean nl The Engineering Telegraph Codes” used. 


R. & W. HAWTHORN, LESLIE & C0., LTD. 
LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENGINES AND COMBINED GRANES AND LOCOMOTIVES 


ALWAYS IN STOCK AND IN PROGRESS 
For Oollieries, Ironworks, Railway Depéts, Branch Lines, Contractors, de. 




















TraiaeraPHic Appress :—'* LOOOMOTIVE, NEWOASTLE-ON-TYNE.” ESTABLISHED 1817. 


NE WCASTLEB-on- ryvN=E 


=, Mi BROOKS LOCOMOTIVE WORKS, 











DUNKIRK, N.¥., U.0.A. 


- Builders of LOCOMOTIVE ENGINES of all Ganges, 


And adapted to every variety of service, built accurately to standard 
gauges and templets. 


LIKE PARTS OF DIFFERENT ENGINES OF SAME CLASS 
PERFECTLY INTERCHANGEABLE. 


2-Cylinder and 4-Cylinder Compounds.™ 


EMER LUKE & SPENCER, Ld. a WH FELS 
BROADHEATH, near WANCHESTER 
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I~ A.& P. W. McONIE 


CESSNOCK ENGINE WORKS, 


GOVAN, GLASGOW. 


Shipyard & Hydraulic Plant. 


ANCLE-CUTTINC, BEAM-BENDING, PLATE-BENDING, 
PLATE-EDGE PLANING, PUNCHING AND SHEARING MACHINES. 
























Mee HYDRAULIC BENDING AND FLANGING Presses 


Hydraulic Pumping Engines, Accumulators, Cranes, &c. 2948 











ENGIN NWEERS 


Boilermakers. 


ORWELL WORKS, IPSWICH, 


AND 


9, GRACECHURCH ST.,LONDON, E.C. 











lllustrated Catalogues in various languages free 
2921 





on application. 


JOHN SPENCER & SONS, Lime. 


(WORKS :—At NHWBURN and OUSHBURN, NHWOASTLH-ON-TYN®), 


NEWBURN STEEL WORKS, NEWCASTLE-ON=-TYNE. 


ESTABLISHED 1810. 
Offices :—NEWCASTLE-ON-TYNE : 27, Westgate Road. LONDON: Cannon Street Buildings, 189, Cannon Street. 


ON ADMIRALTY LIST. 


DE ANUEACTURERS or STEEL 


BY THE SIEMENS, CEMENTATION AND CRUCIBLE PROCESSES. 


SHIP AND BOILER PLATES UP TO 11 FEET WIDE. 


INGOTS, SLABS, BLOOMS, BILLETS, and BARS of all Sizes. RIVET STEEL. SPHOLAL MILD STHHL for BOILER FLUSS. 
STEEL FORGINGS, STEEL CASTINGS, of all descriptions, to any weight, Rough or Machined. 
CRANEK AXLES & SHAFTING HYDRAULIC PRHSSHD.- 


SE ELIN GS ..— Laminated, Volute, Patent Improved Volute, Conical, Spiral (Original Manufacturers of Volute Springs). 
BUEEEZIES, of Wrought and Cast Iron, of all descriptions. Best Cast Steel for Tools from finest Dannemora Brands. Best Cast Steel Files. 


IRON FORGINGS OF ALL KINDS. FOSTER’S & FOWNES’ PATENT CRANK SHAFT! s. 


WASTHNEYS SMITH’S PATENT STOCELASS ANCHORS. 
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Contractors to H.M. Navy, also to H.M, Wot Deertnen ond Hone Oe or nt She Rae 








3337 “Saved.—Leather Belting, 


fin-cless quality as —. 
mental —— to Home and Foreign map Bo Public 
Companies ; Mechanical and Electrical en 
4 wn, Cement Mills, &., Excellence 
anufacture, and unrivalled durability, “ae most exacting 
conditions of work, fully guaranteed. 
SINGLE wyee BELTING: 1 in, "Oe 1d. per aa: 
1} in., 2¢d.; 2 in, 4d.; 83 oe 3 in, 3} in., 
(in i0d.; 5 in., 1s. $d.; 6 in. | moe ioin., a. 
UBLE LEATHER BELTING 2 in., 9d. ; 8 in., 1s, ; 
sin, 1a Ohi in., 2s. 6d.; 12 in., 6s. 3d. Ail per foot run. 


pone ~ “UNSOLICITED. 
we ev 
“ Fully as pinot as a we lately paid nearly three times the 


traordinary value. 
“The quality is excellent.” 
“ Must admit the ‘ best’ is both Best and cheapest.” 
“ Shall send you all our orders.’ 
Paid to any address (or nearest ee in Se bd 
Kingdom, or put f.0.b, any home port, FOR 
bar 7 ONLY. 
Any Length, any Width, soteet instantly from stock. 
BEST BELTING CO., LID -» 18, Cullum a 5 Teakon, E.C, 
3154 





SOLE CmTHCTONS 1 THE — 








Toope’s Patent Asbestos Removable Coverings, 


Used on all H.M. Ships, and by all the leading firms of pashan 
and Shipbuilders in the United a Also Patentees and 
Man jurers 0} 


FIREPROOF PLASTIC PIPE & BOILER COVERINGS § 


FOR ANY NON-OONDUCTING PURPOSE. 
Catalogues, References and Estimates free. 3024 


TOOPE’S ASBESTOS COVERING CO., Ld., 


—_—, 





Feur ‘ts in Oil Cans :— ” ° 
ag A he yo 1. No, 1622, Feb. 4th,-1886. 2 No, 1487, Jan, 28th, 1800, 8, No. 8625, Feb, 





Stepney Square, Stepney, London, E. 


PATENT be reg 


ay 


JOS. KAYE & SONS, 


¥) * Kaye’s Patent Lock Look Works, LEEDS, 
AND AT 63, HICH HOLBORN, LONDON, W.C, 


ih SAMPLE, POST | FREE, 2s, EAOH. 
er British Rallway Companion, No ther maket hie wapplied Gh’ Beli Mery Ghesaghouk 2203 


GLASS TUBING. 


ov. 17th, 1808, BEWARE OF WORTHLESS IMITATIONS. 
. None are Genuine that do not bear the K Label. 












































ESTABLISHED MAKERS TO H.M. 

1863. GOVERNMENT. 
SrPHOLALITINS : 

‘*Eureka” Water Gauge Glasses Bent Spirit Level Tubing 

Thermometer Tubing, Enamelled and Plain Syringe and Syphon Tubing 

Barometer Tubes, Enamelled and Plain Hydrometer and Saccharometer Tubing 

Cylinder Tubing, Enamelled and Plain Ornamental and Coloured Tubing 

Egg and Hour Glass Tubing Coloured and Flint Cane, &e., &c. 





JOSEPH TOMEY & SONS, Lid, sramincHam. 


LONDON WAREHOUSE & SHOWROOMS—98, HATTON GARDEN, E.0. 








YOU Neve provuens 


LIivEeRPOOT. 





If ‘You | ™  _GIVE_US A 
Have Not . TRIAL ORDER, 
3 HOWEVER SMALL. 
Used | . 


BECKMANN 


SITNAN Soe 


STEEL 


FOR WouR 





TOOLS. 





NEVILLE BROTHERS, LiverPodl, 


Sole Importers. 
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GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver the above and Roman and Lias Oement to 
any part of London by boat, rail or cart; and to 
every part of ‘the Kingdom by rail and boat, direct 


Stockton, Wilmoote, and Harbury Works. 


Chief Offices: WARWICK. 


oe: WORCESTER WHARF, BIRMIN' 
, SOUTH WHARF, PADDINGTON, 





W. GUNTHER & SONS, 


TURBINES 


Prices, &., on Appli- 
cation. 2167 











Telegrams; ‘‘ BRATTICE.” 
Nat, Tel. No, 146. 


WIDOWFIELD, 
5, BUTE CRESCENT, 
CARDIE'§=". 





= mea 


BRASS == te ae 
CONDENSER PLATES &CARTR DGEMEIALS 


pt SYENITE. 





SHIP WORK of every Description 
undertaken. 


Two FIRST-CLASS PRIVATE 
DRY DOCKS. 





Estimates given for 
docking, cleaning 
and painting 
iron | vessels. 


AND 3002 
ALL KINDS OF SHIPS" BOATS. 


Boo asrstte hove ernment, 






VICTORIA DOCK, LEITH, N.B. 
Telegraphic Address: “ Menzies 








CENTRIFUGAL PUMPS 
ENGINES, 


Por Docks Oenatng P 
crates Nemes aod mone improve 1 Market. 


Newest and most Im 
Specialisios : > Pen . 
‘runes, eee, ae Sh ee oe ai kinds, 
DRYSDALE é& Go., 
N ACCORD » Exeurs Wo GLASG@ 
TELBGRAPEIO ADDRESS; BONAOOORD: od OR, aad 


GRAIN and MALT 
CLEANERS 


Of either Reciprocating 
or Rotary Systems. 


PATENT DRILLED 
POCKET 


nh. BUBY 


LIMITED, 





Blue & Ferro-Gallic Prints, 


White Line on Blue Ground and Dark 
Line on White Ground, 


PRINTED PUNCTUALLY 


sT aw =EryZ, 
Railway Approach, London Bridge, S.E. 


“lhe BURHAM BRICK, LIME, & CEMENT CO., Lti.. 










INDENT CYLINDERS P 


for all purposes. 


St. Andrew's Works, Bury St. Edmunds, 


ENGLAND. 


No Extra Cares for Prints by Electric Light. 
: New revised Price List post free. 8011 





























7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.C. 
BURHAM WORKS, near AYLESFORD, KENT. 
London Depots; BURHAM WHARF, Belvedere Read, Lambeth; VIOTORLA WHARF and Draw Dock, Nine Elms, 
PORTLAND CEMENT. 


Grey Stone and White Flare Lime. Great Culand Oliff Hydraulic Lime. 730 
Gault and Clamp Burnt Bricks, Cornice Tiles and Tubes, Pether’s Patent Diaper Bricks, &c. 
TE hy 








The Brown Hoisting & Conveying Machine Co., 


OFFICE & WORKS: CLEVELAND, OHIO, U.S.A. 





Ne eS ee 













PATENT 


GOAL & ORE HANDLING MACHINERY 
AND SHIPBUILDING CRANES. 


8000 
London Office : New York Office: 
89, VICTORIA ST., S.W. | Havemeyer Building, Cortlandt St. 





























Write for Catalogue. 


Ohe Lunkenhoiner Compans , 


id or? Brass an JS? J) 


Pe inats, 0. a JS. fi 


26 Co rat St., Vow York 


IS She ine, S., Londo ro 


n, S. 








THE POND MACHINE TOOL CO-S 


Boring ond 5 Mills, Planers, Engine Lathes, &c. 


LARGE STOCKS. 
EARLY DELIVERY. 


SPECIAL LATHES for Heavy 
Work, for Car Wheels, &e., , &e. 


AGHNTS FOR 


BROWN & SHARPE, PRATT & WHITNEY, 


Best American Machine Tool Makers. 
NEW AMERICAN CATALOGUE on Application. 


PARTICULARS AND PRICES ON 
APPLICATION TO 


BUCK & HICKMAN, 


280, WHITECHAPEL ROAD, 




















Senseniein Agents: Messrs. GEO. H. ALEXANDER & Co., 10, Lave St. 
MancuestTER Agent; Mr, HENRY JERMY, 329, Dickenson Road, 


LONDON, E. 
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Over 









| 3 . 


CONTRACTORS 
TO HM. 
‘GOVERNMENT. = 


~ 17,800 on LONDON, re 





CASTL 


ie J.H. HOLMES & Co. 


penne: TYNE, 


aoe OLDHAM & SONS’ 


for HIGH SPEEDS. 


rey | LD TON we 


oe 


Steam Hammers and Pump 
Buckets. - 


i i) constructed for AG men | ee 
ie LIGHT and G GAS ENGINES, 1 


i i] LOCOMOTIVES and ali ji 
mi very High Speeds; also for jigs 















) SLOW SPEED 
HICH EFFICIENCY. 


-DYNAMOS:¢: 


ae OVER 
fecal Stedinonny, Bostable, ond Sor Eevtadda, 2 DAILY USE. 


m4) |TOLCH & CO, ENGINEERS, 


The Piston is now acknowledged by all who have used it to iE 


2184 — 


Works—DUKINFIELD, near MANCHESTER. 


Telegraphic Address—‘' Weldless, Dukinfield.” 











ABBOTT 


MAKERS 
or 
EVERY TYPE 


VERTICAL 
BOILERS, 


From 1 to 201.HP. 


40 lbs. to 150 Ibs. 
Working Pressure. 


















& CO. 











*  Telephone—208, Dukinfield. 


(NEWARK), LIMITED. 


Large Sto 
VERTICAL 
BOILERS 


ALWAYS READY 

























-TIN_BARS, 
BIL 





MANUFAOTURERS OF 


AND SHAPES 
FOR FORGINGS. 


| mnanD OF ape SIZES | SPECIAL STEEL FOR CASE- 
tJ 


THE BRYMBO STEEL C0., Lo. 


Producers of SPECIAL “MILD & HARD STEELS: 
by the OPEN HEARTH PROCESS. - 


HARDENING & POLISHING 
PERFECTLY SOUND. 






















STEEL OF “SWEDISH” QUALITY “DEAD” SOFT. 
OR ANY SPECIFIED PERCENTAGE OF CARBON GUARANTEED. 
This Steel is of the finest quality. 


FOR 


Immediate Delivery. 


2244 











“nova. THE BRITISH BOILER CLEANING 
3 AND ENAMELLING CO. 

Mauufacturers and Exporters hg TENT BOILER 

OOMPOSITIONS mn = or Solid Form for Land 

Paras, Compositions free any ingredient that would 

damage Plates, 1 bes or "pittings. Samples of avery Fecd-water 


201, BTORCROSS STREET, GLASGOW. 
: 2718 














TOLCH’S CAPITAINE 
go. OIL > 
yr ENGINES 
1 to 60 HP. 
GOLD my 
Sypnay, 1898. 


GOLD MEDAL, 
Cnr0aeo, 1898. 















® SIMPLE & SAFE. 





THE BOATYARD, FULHAM, LONDON, 8.W. 258° 


— Contractors to Her Majesty’s.Government. —— 





TRIER’S. PATENT 
"SPLIT-GRIP” COLLAR 





ee. 








D. &u. ‘TULLIS, Ltd, 
* LAUNDRY HBNGINEERS, 2884 
KILBOWIE, GLASGOW. 


LIFTS. 
CRANES. 

PRESSES. 

Iron Doors 


ELECTRIC 
LIGHTING. 


COLONIAL MACHINERY 
Brigit 


GT, DOVER STREET, 
London, 8.E, 3112 
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BAD TEMPERED CHUCKS. 


Drill Chucks that can’t keep their temper have lost many a machinist’s 
r too. 


tem 
The jaws soon wear, and the drill slips—always at a critical time. 
Pratt Positive Drive Drill Chucks keep both their own temper and the 
machinists. Tools held by them never slip. e flat end of the drill is inserted 
in the positive driver just above the jaws, and once there it cannot slip, even if 
the jaws are not tight. The Pratt Chucks are made to standard gauges, and 
are interchangeable. Cost no more than ordinary kinds. 


SEND FOR BOOKLET. 


FRANKFORT, NEW YORK, U.S.A. 


— SONNENTHAL & CO., 85, Queen Victoria Street, LONDON. 
E. SONNENTHAL, Junr., Neue Promenade 5, BERLIN. 


Are our Foreign Representatives, 


HIGH-SPEED “NOISELESS" ENGIN ES; 


GUYOT’S PATENT. 





8173 











Simple, Compound or Triple Expansion ; 
Condensing or Non-Condensing ; Single, 
Double or Triple Cranks. 


GREAT SIMPLICITY OF CONSTRUCTION. 
ABSENCE OF VIBRATION. 


Suitable for long continuous running; Auto- 
matic Laleleation 5 Great Economy of Oi); 
Minimum of A Attendance. 
FOR DYNAMO, FAN 
And every other kind of Driving. 
REDPATH a PARIS, 


Lea Cut Ironworks, LIMEHOUSE, LONDON, E. 
Contractors to Admiralty. ‘Baigrens: “ REDPATH, LIMEHOUSE, LONDON.” 2956 

















sPRATT CHUCK CO.,| .A 


A Yankee Notion | 


No. 30 mean Gere 
‘Hand Machine THE FORBES PATENT 
sini i SE REWING MACHINES 








| Right and Left. 
, 4 SOR HAND OR POWER. 


iimjorewed by hand with case. 


For Sale by Dealers everywhere or direct from us. 
2 SEND FOR ILLUSTRATED CATALOGUE. 
Cable Address: Ourtis, Bridgeport. A BC Oode, 4th Baition, 


es CURTIS & CURTIS, 


10, GARDEN STREET, 8115 
Baers on UA CONN., U.S.A. 











ALBION BOILER WORKS, 


LEITH, ian 





MAKER OF ALL CLASSES OF 


STEAM BOILERS 


Suitable for any Working Pressure. 





SINCLAIR'S PATENT SUPERHEATER effects 
a saving of 20 per cent. 
SINCLAIR’S PATENT SELF-ACTING 
MECHANICAL STOKERS effect a saving of 
12 per cent. 


PRICES AND FOLL PARTICULARS ON APPLICATION. 








THE RAPID MIXER 


BURT, BOULTON & HAYWOOD & E. R. GABBETT’S PATENT. 






















SPE ADAPTED FOR 
= BREWERIES, 
, 8067, TAR DISTILLERS, 
CHEMICAL ano 
(lee SEWACE WORKS. 
ROLLED 
J0/8T8, 
ANGLES 
PLATES, 
and wid 
TEES, pong 
kept in y ar 









































STEEL AND WROUGHT-IRON 
CONSTRUCTIONAL WORK. 


H. YOUNG & CO., 


ECCLESTON IRON WORKS, PIMLICO, and 














WAYLE FOUNDRY WHARF, WINE ELMS SW. 











Chisholm & Law, 


SARACEN TUBE WORKS, GLASGOW. 


GAS, WATER an 
STEAM TUBES. 


PERKINS’ HOT-WATER 


Tubes & Coils. 


BOILER TUBES 'x 
IRON AND STEEL. 


——__ CONTRACTORS TO HOME AND F FOREIGN GOVERNMENTS. __ 


WILSON HARTNELL, 


Volt Works, 
LHEDS. 





















MANUFACTURER OF ELECTRICAL PLANT. 


Enclosed Motors, 
Electric Hoists, Switchboards, ec. 


— COMBINED PLANTS. — 
TevecRaMs : ‘‘HaRTNELL, LEEDs.” TELEPHONE ; 282. 


2876 
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iN y INSURANCE 0 FFIGE Will Shortly be Published. 

Ye 68, THREIDHEEDLE STREET, Te 
yi ‘ Branch Ofte (es Opa See aw. F’cap 8vo. About 800 pages. Price 12s. 6d. 


Fhe Ottos | {(s 42; Mincing Lane, o* 


sUM INSURED IN 1807, EXCEEDS £226,000,000. 


A.EDMESTON & SONS 


_ Cannon “a we SALFORD. 





parely Fi Fire 








Patent ~My Clutch. 
By UMFRs 
WELL ENGINE FRAMES 


For Deep or Shallow Wells 3) heavy duties. 











HAYWAKD.-1 TYLER. & %.00.. 





90: & 92, Wnitecross St., London, EC. 





| ELECTRIC « 








TRACTION: 











oo Mee 


PRACTICAL ‘POCKET-BOOK 


OF 


Rules, Formule, Diagrams 
and Tables, 


TRACK CONSTRUCTION—RETURN . CIRCUIT—ROLLING STOCK— 
OVERHEAD LINES—POWER STATIONS—BUILDINGS—BOILERS— 
STEAM PIPING—ENGINES—ELECTRICAL EQUIPMENT—ELECTRIC 
LOCOMOTIVES—CAR SHEDS & REPAIR SHOPS—ACCUMULATORS 
—CONDUIT AND SURFACE CONTACT SYSTEMS—TESTING—COST, 
MAINTENANCE AND DEPRECIATION—GENERAL TABLES. 


-— BY — 


PHILIP DAWSON, 


AUTHOR OF 


“ELECTRIC RAILWAYS AND TRAMWAYS.” 





London: , 3 
OFFICES OF “ENGINEERING,” 


35 & 36, BEDFORD STREET, STRAND, W.C. 








(SUPPLEMENT page XXII] 


ENGINEERING. 


(Dec. 30, 1898, 








LITTLE S continuous INDICATOR 


(A STEAM PLANIMETER). 





This Instrument records the area of diagrams 
taken at every stroke. 





Prof. UNWIN says:—“ There can be no doubt of the 
great practical value of such an instrument.” 

Messrs. WILLANS & ROBINSON say: 
congratulate you on such a satisfactory result.” 





This Indicator is constructed in accordance with 
recognised mathematical principles, and responds 
accurately to them. No diagrams to measure. No 
revolutions to count. Average HP, obtained direct 
by one multiplication. 2777 


W. G. LITTLE, Bexley, KENT. 
J OHN ABBOT & Co., Ltd., 


ENGINEERS, 
GATESHEAD=-ON=TYNE. 
London Office :—SUFFOLK HOUSE, LAURENCE POUNTNEY HILL. 














ON ADMIRALTY LIST. 


HYDRAULIC MACHINERY OF ALL DESCRIPTIONS. 


ENGINES. 
BOILERS. 
BRIDGES. 
ROOFS. 


PAPLPEDPALLY 


IRON AND ‘BRASS FOUNDERS. 
IRON MANUFACTURERS. 
ABBOT, GATESHEAD.” 





i 
«= 1928S 
g: ZrA | 


pooio ce « 
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Telegrams _~ £06 


























Temperley Transporter, 148 ft. “ie for supplying materials to 
Lead siren Furnaces. 


For Fall Particulars of these and other Types ot Transporters apniy to— 


THE TEMPERLEY TRANSPORTER CO., 








“We must} ' 


We claim the following merits for 


1. Manufactured of the best Steam Metal. 


2. No regrinding, therefore not constantly wearing out 
the Seat of the Valves. 


. Contain JENKINS DISC, which is suitable for. all 
Pressures of Steam, Oil, and Acids. 


The Easiest Repaired, and all parts Interchangeable. 
|| 5- Every Valve Tested before leaving the factory, 
All genuine stamped with Trade Mark, like cut. 


If vour dealer does not carry our ge in stock, write for _—- 






































2038 tion to Jenkins Bros., 71 John St, New York, paieebieeiaies 
MINING AND ORE DRESSING PLANT. 
Section of aS wapelies, 
Sontag 006 ees Zinc 
* Ores per day of ten hours. 
| =o \il 
! VS 5 ea | 
I; A PR 
f fv Si ig. hy pal BINS x 
yt Ee 
: 9 





Numerous Plants already supplied by us of capacities up to 500 tons in 10 hours. 
PATENT LINKENBACH TABLES FOR CONCENTRATING 
METALLIFEROUS SLIMES AND SANDS. 


Reducing Machinery of all Kinds. 


Complete Experimental Plant at Kalk for Testing Sam les of Ores, 
” <p Coal, Phosphates, &c. ¢ x 


THE HUMBOLDT ENGINEERING. WORKS CO., KALK, ¥. cologne 


Representative in England :— 
H. HERMANN, Engineer, a Woodford Green, LONDON. 
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72, Bishopsgate Street Within, LONDON, E.c. *“ 








ORAIG & DONALD, Johnstone, nr. Glasgow, 


MAEERS of EVERY OLASS ef MAGHINERY fer 


SHIPYARDS BOILER, GIRDER AND IRON WORKS. 





PLATE SHEARING MACHINE. 
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Imperial 4to, handsomely bound in Half Morocco, price £2 10s. 500 pp. of 
Text, Tables, and Plates, and over 700 Illustrations. Weight 9 1b. 6 oz. 


MODERN FRENCH ARTILLERY 


(The St. Chamond, De Bange, Canet and Hotchkiss Systems). 
WITH ILLUSTRATIONS OF ‘FRENCH WARSMWIPS. ' 
By JAMES DREDGE. | 


Chiefly Reproduced from ‘‘ ENGINEERING.” 





Oftices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, London, W.C. 








Demy 4to, handsomely bound in Half Morocco. 
678 pp., Illustrated, and containing many Tables, Diagrams, and 


Working Drawings. Price £2 2s. Od. Weight 7 lb. 


ELECTRIC RAILWAYS AND TRAMWAYS ; 


THEIR CONSTRUCTION AND OPERATION. 


BY 


PHILIP DAWSON, C.E. 





Revised, Enlarged, and Brought up to Date from “ENGINEERING,” 


—o 


Offices of ‘* ENGINEERING,” 35 and 36, Bedford Street, Strand, London, W.C. 





With numerous Plates. 
Complete in Seven Parts. 


THAMES BRIDGES, 


FROM THE TOWER TO THE SOURCE. 
By JAMES DREDGE. 


Demy 4to, price 5s. each part. 


Reprinted from “ENGINEERING.” 





Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, London, W.C. 








Crown 4to, cloth, price 7s. 6d., profusely Illustrated. 
Weight 3 lb. 4 oz. 


VV ittc:: 
It’s MANUFACTURE & USES. 


By J. BUCKNALL SMITH, C.E. 
Author of “Cable Traction,” ‘Rope Haulage in Mines,” &c. 








Offices of “ENGINEERING,” 35 and 36, Bedford Street, Strand, London, W.C. 


= 




















LAROR EXPLOSIONS & THEIR RADII OF DANGER 


Lieut.-Col. J. T. BUCKNILL, R.E. 
Reprinted from “ENGINEERING.” 





Offices of “ENGINEERING,” 35 and 36, Bedford Street, Strand, London, W.C. 





Crown 4to. Cloth. Gilt Lettered. Price 12s. With numerous 


Tllustrations and Plates. 


EXPERIMENTS ON STEAM BOILERS. 


Reprinted from ‘‘ ENGINEERING.” : 


BY 


BRYAN DONKIN, M.LC.E., M.I. Mech. E., 


AND al 


ALEX. B. W. KENNEDY, LL.D., F.R.S., M.1L.0.E:\ | 





Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, London, W.C. 


Crown 8vo, cloth, price 4s., 72 pp. 
With numerous Diagrams. 


STATICALLY INDETERMINATE STRUCTURES 


AND THE 


Principle of Least Work. 
By HAROLD MEDWAY MARTIN, Wh. Sc. 


Revised and Reprinted from ‘‘ ENGINEERING.” 


Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, London, W.C. 








Royal 4to, 72 pp., cloth, gilt lettered, price 5s. 
Weight 2 lb. 8 oz. 


Illustrated by 19 Plates and 157 Figures in the Text, 


THE FORTH BRIDGE. 


By W. WESTHOFEN. 


Reprinted from ‘ ENGINEERING.” 





Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, London, W.C- 

















Crown 4to, cloth, price 5s., with numerous Plates and other Illustrations, 
Weight 2 lb. 2 oz. 


A TREATISE 
UPON 


CABLE OR ROPE TRACTION 


As applied to the working of Street and other Railways. 
By J. BUCKNALL SMITH, C.E. 


Revised and enlarged from “ENGINEERING.” 





Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, London, W.C. 








Crown 4to, price 1s., 48 pp. 


SOME REMARKS ON MODERN NAVAL TACTICS. 


BY C. CC." FoF itZGaiw ee D: 
Reprinted from ‘* ENGINEERING.” 


Offices of “‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, London, W.O. 
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345, ARGYLE STREET, GLASGOW. 








JAMES T. DONALD & co., La. 
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DO YOU BORE CYLINDERS? 











The standard tool for boring is our SOLE SPECIALTY. 

Lots of faults and mistakes in the prevailing horizontal boring 
machine design. 

Having corrected all the visible errors in our machine, we seek 
your aid to find the others, if any. 





WRITE FOR 
PRICES AND PARTICULARS 
TO THE 
SOLE LICENSEES and 





Just examine our new machine. Its merits are eloquent. 








The best workmanship is always secured by making only one kind MANUFACTURERS — 
of machine. 
FLEMING, BIRKBY and ‘= 
SEND FOR CEROCEAR. zs | GOODALL, Ltd., 
Clifton Bri Mills, 
NEWARK MACHINE TOOL. works, |“ Pie 
NEWARE, N-.J-, U-S.A. BRIGHOUSE. . 


Oable Address, *‘ Binsse,” Newark, N.J. Lieber’s Code used. 






NTHOUT OIL 


y Carbonated 
= | 




















(eo Ferman eS — “noe 
Three Highest Obtainable Awards from the R. A. Society. 


OIL ENGINES 


WORKS: Holderness Foundry, Hull, 


CONTRACTORS TO THE HOME, COLONIAL 
AND FIFTEEN FOREIGN GOVERNMENTS. 





ed 
Upwards of 100 Supplied to Governments alone, 


DREDGERS 


LONDON OFFICE: 73a, Queen Victoria St., E.C, 









































o 
BRANCHES. 
LIVERPOOL : 4, Castle Street. 
BRADFORD ; 1, Tanfield Bags., Hustlergate. . MAKERS OF 
SHEFFIELD: 1, Fiteslan Square. d ALL ARTICLES IN 
ae Pierhead Chambers, Bute Docks. INDIA-RUBBER, 
sLASOMRATES 18: ence } 7 GUTTA-PERCHA, 
—_aaee = & ‘SILVERTOWN 
BIRMINGHAM : 27, Albert Street. A * j 
ea Src VULCANISED FIBRE 
DUBLIN : 16, St. Andrew Btrest. Telegrams: : 
ait If LWT BIR OWN Head Offices—SILVERGRAY, LONDON. 
o I ©) Works—GRAYSILVER, LONDON.  °877 
OFFICES: 106, Cannon Street, LONDON, E.C. E.C, | 


WORKS: SILVERTOWN, ESSEX; —- PERSAN-BEAUMONT, FRANCE. 


















pe Senate ee ele 
SREP ie 
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FIELD’S PATENT BOILERS AND TUBES. 


TUBES applicable to nearly kind of Boiler, and 












: LIGHT, SAFE, EASY TO CLEAN, AND INJECTORS. 
ECONOMICAL. London Office and Stock Room for HOLDEN 
Boorse Xe Ei De EEE zi. and BROOKE of Manchester, 





LEWIS OLRICK & CO., Excinczzs, 


27, LEADENHALL STREET, LONDON, a Telegrams! “Olrick, London,” 








IN THE 
UNITED KINGDOM. . 





To Her Majesty the Queen. 


STORAGE BATTERIES. 


MANUFACTURED BY 


THE ELECTRICAL POWER STORAGE CO., Lid., 


4, GREAT WINCHESTER STREET, LONDON, E.C. 


WILTANS “vicve~ ENGINE 


For Mill Driving, Electric Lighting and 


Traction, Electro Chemical Work, ete. 
OVER 240,000 HP. IN USE AND ON ORDER. 7 
ECONOMY. HICH SPEED. STEADY DRIVING. DURABILITY. 


Silence, small space, weight and foundation. All parts interchangeable. 
STANDARD PATTERNS UP TO 2500 HP. 2482 


“SEames=eE=—" ——WILLANS & ROBINSON, Ltd, RUGBY, ENGLAND, 


MISCELLANEOUS. Steam Launches. Pyaraulic and other Machine eAshbury] Railway Carriage 


Watiixe WorKS, ToOLs FOR SHIPBUILDERS, BOILERMAKERS, &c, AND wate 
pit gh ait > ike Locasn epg H \dward Hayes, groxy STRATFORD. | HUGH SMITH & CO., POSSIL. ENGINE WORKS, pornos pohiial nso: 
FOR PARLIAMENTARY DEPOSH., SMALL TUGS and LAUNCHES in goes and GLASGOW. (See Advt., last: week, page 24.) 2649 of RAILWAY x 0 ARRI AGES, 

Rort. J. Cook & Hammond | eee eeniner, coi rvadon Office: 12, Great St. | cea. WAGONS, and TRAMWAY GAHS’ “Aiss Gerson 

(Established in Westminster 1860), Helen's, E.C. See Illustrated Advt. each month. 2174|"/ [he Helical Centrifugal Pumps | tric and Light Railways, Railway Ironwork, 
and W: Whesis ’s Wood Centred 
LITHOGRAPHERS, ress 8 ee ee e Manufacturers Hydewalie Prenond rought-iron Wheels, Iron Roofing 
2 & 8, TOTHILL STREET, WESTMINSTER. ° Pl Tr. and Patentees, JOHN 0 HERRY & SONS, Pump Works, q work, Turntables, Water Columns, Builders’ 
Telegraphic Address : ‘ Cartoons, London.” rawings, 8 ans, acings, Beverley, Yorkshire. Tele, Address: “Cherry, Beverley. fronwoll and Contractors’ Plant, 
Telephone No, 185, Westminster. 3082 &., iencenn with Accuracy and itch, on Wagons built for Cash, or for deferred payment, 
— ay trees and yo ‘Court, adf ry Hi h l M London Office : 7, Victoria Street, 8.W. Od 601 
aed soar Ey: Py ON oe radiord s 1gh-class a- 
Lane, W.O. Od 506 B g. 

J ohn Cochrane, Engineer and | Sncery tane, Wc. chly practical Engineers CHINERY OILS and CYLINDER. GREASES. 
Boilermaker, Barrhead, N.B. og omm of all The best and cheapest on the market. Successfully & W. —_. ¢ 
ee ot Oo Corliss and other oe - Tr I Be mc most Remy epeken.bt ig! may dot leading P . MacLellan, Limited, 

, ping e our rms.—For post-free samples, circulars jan ces, UTHA WORKS, GLASGO 

Advertisement which appears fo tly. 3080 Davings, Tracings » 2Ds address, JOHN "BRADFORD & SONS, Liverpoot. wsu¢ Wore, © a 


UNDERTAKEN “ ” MANUFACTURERS OF 
at moderate terma.—THOS. &. RICK, M. L. Mech. 8 Telegraphic address, ‘‘ Lubricants. Agents ue RAILWAY Y OARRIA GES AND WA cons 


r. John Price, Inspecting | 9, Watling Street, London, EO. 
ngineer, M.I. Mech. E., caomicaces 16 Telegrams, “Ricto,London.” Telephone No. 407, Bank. | wiry Gragacw RouuiNe ST00K AND Puawe Worms, | RAILWAY monwoux, ‘murnone, ROOFING, fc 


INSPECTION of rails, accessories, machinery, iron and ere Ohief Offices: 129, Trongate, Guascow. Pare 
Batbtinhed ie son ul, com oF PRICE, Dee and Screening A+ Nelson & Co., Litd.,| registered ofice:8, Gt. WinchesterSt., London, B.0. 
Wott, Saget ee a SACEEERY asim sr | WAGONS TELA CARA tne Ba 








| 













































































THE HARDY. PATENT PICK OO., Lp., sae, iene Srock Aa oom DESCRIPTION. 
Makers of WHEEIs RaILwAy PLawr, s 
Mr. Jenner Jenn er G. Marshall, Hi Foran Gurrn Wost, Inox and a Cantos, I ihe om dhe litan Railway 
Assoc. M. Inst. C.E., M.I:M.E., Consultin or Hire.— ce orks :—Motherw ARRIA acon COMPANY hares 

Engineer, Norwich Union Chambers, Gongreve St. an PUMPING MACHINERY OF EVERY qi ty 160, Hope Street. 2798 | Saltley Works, Bi 

mund St., Birmingham. Inspections, trials, reports, DESCRIPTION London : 11, Queen "Victoria Street, E.O. JosEPH tg ab bey Soe, Ms Diemer 
fe.» abroad or in this country forfor-ignengineers, &c.,| Apply, HENRY SYKES, Lr., Canriomen. Siem Ok Wagons, and Ealwey 
= Technical Translations. ONE seckalny. Sp ae 4 , Bankside, Southwark, ae Midland i a PAILWAt onary deme ES and 

ions. Large drawing office. Expert ev ee “ Telephone No. 565, H Hop. he 1 lan t R ° Carriage oas ty ggg DEFeRuan bee pe al 

- AND WAGON OOMPANY, Limited, TENDING ovel SERIES of YEARS. 


; Manufacturers of RAILWAY CARRIAGES, TRAM. hep yay yh SERRE 
Gfimson, & Co. (Leicester), |"T'ank Locomotives, 4 or 6 |CARS WAGONS, sd RALWAT IRONWORK of aod ote WAGONS to on IKE, 


every ‘agons built for Oash, Deferred Manufactory and Chief w 
LIMITED, LatcestEr. wheels coupled. Specification and workman- t, or Hire. E. JACKSON, Secretary. a ry Office—Saltisy Woarss, 
Sole Makers BYRNE'S PATENT FRICTION OLUTOH. ship ecuel ho Main Line Tagines.-heer to RO. Offices : MrpLawp Worxs, Binminat Dusmenan, 
Most Powerful of all Friction Olutches. AWIHORN, LESLIE & C0., Lid., Ep wes, SHREWSBURY. 











gineers, New- | Branch Works : ABzey WORKS, SHREWSBURY. Od Branch Wagon Worke—Grast Easrsan BRarway, 
Bee Ad Advt., Dec. 9, p. 10. Send for Liste ani Prices parley ooh Set Advi, pons 75 75. 2630 [cna Girt tues dace Et enioae PETERBOROUGH. Od 600 
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THOMAS BRADFORD & Oo. Fal Ses METALL atl ROBERT WARNER & CO.’S 
LAUNDRY, VALSPATENTMIETALLIC PACKING NEW PATENT 
DAIRY, COOKING, & BATH ! © 
ENGINEERS, WINDMILLS. 
nt Iron Works, MANCHESTER. 6 
140/8, High Holborn, LONDON. ss 











CONCRETE BREAKERS, MIXERS, 
DISINT EGRATORS, COKE BRE halt ~—tibane 
: MILLS and every descriptic 
STONE a and GRINDING MACHINERY 
We net C i ym bs wit! ve “« <3 
a fx d ond-han Ril to of 
MmaAS o w BROS. 
Stone Breaking Machine Makers, 


BRANDON STREET, LEICESTER, ENG. 





| BE NINE TT VON OERHEYDE 
6 BRowN ST.MANCHESTER 








VALVES! VALVES! VALVES: 
CHEAPEST AND BEST. 

TURNBULL’S SAFETY, STOP CHECK, 
SLUICE AND REDUCING VALVES 


END FOR VALVE SHEET. 


ALEX. TURNBULL & C0. HISHOPBRIGES 


“ VALVE, BISHOPBRI Ges.” 


— Telegraph : “VALVE, BISHOPBRICCS” 
~ pgp UNION FIRE CLAY CO., L™. 





WHERE OTHERS MELTOR SPLITUPCLENBOIC STANDS 
48, WEST REGENT ST., GLASGOW. 2465 








Ason’s Peas Sone oer 


[J NWEARABLE, The Blackwall 
Nee @'@ ©0008: 9 O:8e New Brighton 7m 
NON-SLIPPING Brooklyn Bridge, 

GTAIR TREADS. HM. War Office and 
the Admiralty. 


THE ag TREAD wg “ya LTD., 
5, Barbican, London, 


MODELS & SHALL MACHINERY 


Ot every peceiten lor PATENTEES and INVENTORS 
made eee, sither full size or to scale. 


Best Scactiankéy Guaranteod. Estimates Free. 


LUCAS& DAVIES, Experimental Engineers 


67, Farringdon Road, LONDON. 3051 


JOHN BELLAMY, 


Engineer and Boiler Maker, 


MILLWALL, LONDON, 
Telegraphic Address: “Bellamy, Londen.” 
Téephone Mo. 5157. 









Contractors to 























Hightue BOILERS of all typa. 








POETTER | & CO. Dortmund, 


——— UNDERTAKE THE —— 


GROOVING of ROLLERS 


FOR ALL SECTIONS, EVEN THE MOST DIFFIOULT ONES. 
ALL STANDARD SECTIONS, faultless execution of section guaranteed. 


Speciality: —-GROOVING OF GIRDERS, in all dimensions, for 
Trio-Rollers and Reversing Rollers. 


Supply of Ready Turned and Excellently Gauged IRON and STEEL ROLLERS, ready 
for fixing in the Scaffold. 


Telegraphic Address—‘' POE TTERCO,” 2720 








PATENT 


‘CHAMPION’ FRICTION CLUTCHES 


(CHURCHILL & SEELEY’S PATENTS) 
FOR ALL PURPOSES. 





BEEIKCIBNGCYT GUARANTEED. 
Clutch Reversing Gears for Oil Engine Launches, Motor Cars, &c. 


THE CHAMPION FRICTION CLUTCH CO., L*¢: 
9, LONDON STREET, LONDON, E.C.; & ATTERCLIFFE, SHEFFIELD. 2994 
Goop AGENTS WANTED WHERE UNREPRESENTED. 






























erected and worked at the Royal Agricultural Show, 


One of Robert Warner & Co.’s Patent Windmills was 
Birmingham, June 18—24, 1898. 
Also at the Yorkshire Agricultural Show, July, 1898. 


SAVES COAL, PUMPS WATER, GRINDS CORN, CUTS CHAFF, &c. 


— _ TESTIMONIALS ON APPLICATION TO — 
97, QUEEN VICTORIA STREET, LONDON, E.C. 
Late 27, Jewmx Canecuse, E.C. 
at): re. oh rae eH Lowpor,” 


Bagineering Works, W. jock, Wasson Oa-tan WAM, Eseux. 
Price trom 217. 2016 





CHARLES WOOD, 


MANUFACTURER OF 


Portable Railways & Rolling Stock. 





RAIL BENDER, 


For Rails, 9 Ib. to 90 Ib. per yard. 





Of all Descriptions. 








STEEL SLEEPERS, 





For Tlustrated Catalogues & Price Lists apply 


CHARLES WOOD 








_ Tanke, Cisterne, Cylinders, &c. *” 


er meee — 
. 
lan aaiie ey 
= Hyorautic | 
Ste a ag 
En ih ele 
a Man on AS Ss 
OF ALL DESCRIPTIONS 
Special MACHINES ror PLANING BENDING 
DOricuinc.fFrancinc.Borinc. luRNING, WeLoi Nc 
, a MC MGARED MED 7 ces & 
= 
8 Aas oe oe W/OL_VERHARPTAE YR 
£778 


MIDDLESBROUGH. 


4 
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~ AE BLACKWALL 
GALVANIZED IRON C0., 





LIMITED, 
Offices: Corbet Court, London, E.C. 
MAKERS oF Se 
GALVANIZED, CORRUGATED AND).  __ 
PLAIN SHEETS. 


IRON ROOFS AND BUILDINGS. 
JOISTS AND GIRDERS. 
FIREPROOF DOORS. 


NORTON’S PATENT SEWER 
VENTILATING COLUMNS. 


CONSTRUCTIONAL IRONWORK. 
CENERAL SMITHS’ WORK. 


2578 


TANKS AND CISTERNS. 





SENT ON APPROVAL. 


GEIPEL’S STEAM TRAP 


18 THE BEST IN THE WORLD. 
f 1000 


“> — and Special Prize o: 
sa t Brussels Exhibition. 


Used by any vin for 300 |b. Working Pressure. 
Acts as Cylinder Automatic Relief & Drain Valve. 


THOUSANDS IN Uss! No Expiosions ! No Drissiine ! 
GEIPEL & LANGE, 68, Victoria 8t., London, 8.W. 


THE MCNEAL PIPE & FOUNDRY CO., 


CABLE ADDRESS: “ McNEALPIPE, PHILADBLPHIA.” 


Office: LAND TITLE BUILDING, ING, PHULADBLPHLA, PA, O84 


CAST IRON PIPE 


2 in. to 60 in, Diameters, 
Works : ; BURLINGTON, N.J, 

















HEIGHT GAINED, 11° a “ae 

Dia. 24”. Dis, 24°. ke. 

Stroke 18”, Stroke 18°, 
Each foot ae, Poy : 
and bucket 6 Vaives. & 
Valve is a = 
source of Door No Valves. he dots 
breakdown required. =) required, 
and delay. ins 

SS 


The whole of the valves can be examined, cleaned, or renewed without stopping 
the engines and without loss of vacuum. 


A cheap type or valve can be used until it is worn out, without risk of delay or 
breakdown. 


It is possible to go to sea with old valves and renew them under weigh. 
The failure of a valve through bad weather or neglect cannot lead to a breakdown. 
For FURTHER PARTICULARS APPLY TO— 


EDWARDS’ AIR PUMP SYNDICATE, Ltd., 62, Bishopsgate Street view 


end Padeesan er wane oes A 











ey) PRR oe 


Henry Rifled Barrel Engineering 
and Small Arms Company, tia,, 


EAGLE WHARF ROAD, LONDON, N. 
MANUFACTURERS OF 


MILITARY & SPORTING ARMS, 

GUN BARRELS OF EVERY DESCRIPTION, 
TOOLS, TWIST DRILLS AND MILLS, 
STAMPINGS AND FORGINGS, 
MACHINING AND GENERAL ENGINEERING, 
RAILWAY FOG SIGNALS, 

SHIP SIGNALS AND ROCKETS. 


3121 
INVENTIONS WORKED OUT. 


1, COULTHARD & C0, 


PRESTON. 








PATENT . 


Compound High-Speed 
Steal Engines, 


WATER TUBE BOILERS. 
. CHAS. H. HOLGATE 


Ey) =P 
School Close Works, 
LEEDS. 


‘ Holgate Re Re-Grinding 


i Haq STRAIGHTWAY VALVE 


ve 
















PRICES ON APE APPLICATION. 


Holgate Re-Grinding 











wae Bae 








= LEVER VALVE). 


SHONE PNEUMATIC EJECTORS, 


For raising SEWAGE, SLUDGE, PAIL CONTENTS, WATER, &. 


AUTOMATIC. ” EFFECTIV E. ECONOMICAL. 


As used at RANGOON, KARACHI, BOMBAY, EASTBOURNE, SOUTHAMPTON, 
NORWICH, IPSWICH, ARAD (Hungary), &c., &., and many other Towns. 


AIR COMPRESSING MACHINERY, &c. 


For Pamphlets and full particulars, apply to the Manufacturers, 


-HUGHES & LANCASTER, 
47, Victoria Street, LONDON, 8.W. 


CONTRACTORS FOR 


DRAINAGE AND WATER SUPPLY WORKS. 


F. L. SMIDTH & CO., 


Copenhagen, ENGINEERS; = London. 
LONDON ADDRESS - - = PALACE CHAMBERS, 9, BRIDCE STREET, WESTMINSTER, S.W. 


Machinery, Kilns, &. Drawings of Complete Works or Alterations. 
ANALYSES AND OPINIONS ON MATERIALS FOR— 


CEMENT WORKS, 
BRICK WORKS, ™ 
LIME WORKS. 














2429 





| 
































Lonpon 
ManaGER— 


CHR. ENGELHART, C.E. 


(See “‘ Enemvernine,” June 1, 8 & 22, a) 










































in Gun-Metal and Iron 
to 12 in. dia. 


EDWARDS’ PATENT AIR PUMP. 


SPECIAL DESIGN FOR LIGHT DRAUGHT STEAMERS. 
SHOWING HEIGHT GAINED & MATERIAL & WORKING PARTS SAVED. 


ORDINARY PUMP. 


LIVERPOOL 
| LONDON 





Send for List 84, Post Free. 


Ashton Valve Co., 


34, Queen St., 3070 


LONDON, E.C. 








=xImN GLa s 


PATENT COMPO. CHAINS, 


NETHERTON 
PATENT COMPO. 
(Made from Turner’s Patent Fibred Metal). 
Specially recommended for 
STRENGTH and DURABILITY. 


Unequalled for 


CHAINS subject to EXCESSIVE WEAR, 
. Such as ‘* Crane,” 








N. HINGLEY & SONS, Limited 
. WETHERTON IRON WORKS, DUDLEY. 
Pea? on . 5 


GLASGOW 














PATENT SPIRAL CHUCK 


(Self-centring). 


C. TAYLOR. Bartholomew St. BIRMINGHAM 


« THE 


MINNES INDICATOR 


(Patented), © 
WITH VULCANITE SHEATHING. 
For all Speeds & Pressures. 
Adopted by the British Admiralty 








INDICATORS 


Gas ies Explain 


‘Sines Ga: 
— Machines, 
0 Boats, 
aunches 
and Locemotives, 


Patent Flexible 
Unstretchable Wire 


for 
Indicator Leads. 


CATALOGUE ON APPLICATION. 
‘SOLE MAKERS: 1981 


T. 8. MINNES & CO,, Ltd., 








: en 
és 9 &t 
GENETIC” BOILERS SIMPLEX” STEAM PUMPS. 
ie} le ‘ b 2 nm. 
iss Ha ve no dead centre. as Fs a 
=| c= Are Simple 8 , 3 3 =a 
= a ‘° 4 in Construction. 34 - r ae 
= = ae 33 ae 
al S| 2¢ | a8 2 | HO 
3 2/28 38 B8|og 
= z= | 356 § S92 | ea 
= bars 2 see (So 
= Big | 23 28 /En 
4 zie & =o 4 i al 
= Wie 1) "Sos -* 5 $\B> 
=> oO a3 a #¢ at 6 = 
| 2S Ss ps © | <i 
we * a B| ge 
Gianna tania _ HORIZONTAL PATTERN. VERTICAL PATTERN. | 
ye Rena te aoe tent Dergive nb Lh tab and amas RANUTARUREBS-- 
of the Prin- 
cipal Engineering. Firms T. TOWARD & CO., ™ 
throughout the World. OUSEBURN, NEWCASTLE-ON-TYNE. 





42, CLYDE PLACE, CLASCOW. 


“ Driving, ” ee Piteh, ” ii) Si ng,” 
“Mining,” and “ Towing” Chains. 4 
” Sole Manufacturers: ; 



























ENGINEER INE 


fj MARSHALL SONS_& OO. 
























f OFFICES, SHOW ROOMS AND STORES’ 
. Salas Britannia Ironworks, GAINSBOROUGH, Marshalle’ Buildings, 79, F 

"sem Address for Telegrams— Telegrams, “* e, Lendon.” 

—— “ MARSHALLS, GAINSBORO’.” RES 





Telephone No. 10. 


High-class Horizontal 
Engines. 





Engines with Hartnell’s 
pansion Gear, 





Condensing 








IHustrated Catalogues (in English 
and Foreign languages), with. 
Current Prices, free on applica- 
tion. 







stroke Condeiising 


Hiers, with or without 
Senet a Proell’s Gear: 


Marshall's Patent Scarier. 






Coupled eins ——— — 
RF ye Gear. Upto 


GEORGE RUSSELL & CO., 


Engineers, Cranehuilders and Boilermakers, 
_MOTHERWELL, near @LASGow. 


tinie ‘Che Dulsom ete wait 


Has ALWAYS BEEN and REMAINS the MOST ECONOMICAL 
As well as THE HANDIEST PUMP of its Class, 


And when fitted with the “G@REL” arrangement the steam is automatically cut off before THE END OF THE 
STROKE, and, acting expansively, causes a still FURTHER BOONOMY OF 40 TO 50 PER OENT. 


In most cases the ‘‘Gret” can be fitted to existing. Pilsometers. 


TESTIMONIAT..’ iy 


*“We have had one of your No. 6 Pulsometers, with your patent ‘Grel’ attachment, since August, vege 
are much pleased with them. It is a very economical mode oft water lifting, and needs no-attention.” 





Od 2529 


















































‘ 


PRICES and PARTICULARS on receipt of Details of the Work in view on application to 


PULSOMETER ENGINEERING 00., Ld, Nine Elms Iron Works, 


And 61 & 63, QUEEN VICTORIA 8T., E.O. LONDON, S.W. 











By Royal Letters Patent. PATENT ROLLED BUTI.» ’s 
| FRICTIONAL 
S | A FT] N G etc COUPLINCS. 


The Kirkstall Forge Oo., Leeds, 


IN IRON AND STEEL. SOLE MAKERS. 70 





' 


aaa 
Telegraphic Address : 


MANCH ESTER. an, Osh” 


Patent Steam Forging Presses, 

Over 100 Hammers, &., Circular Saws for Cold Metals, 
usually in Construction or Circular Saws for Hot Metals, 
Finished. Band Saws for Cold Metals, 








National Telephone 


wo Bb. & S. MASSEY, 


Patentees and Makers of STEAM HAMMERS. 


Drop Hammer & Stamps, < From 20 to 30 different 
Special Steam Stamps, sizes ready for immediate 












































Pneumatic Power Hammers, s delivery, % 

ra ’ . T 1s, 
Forging Machines ey . of various styles, About 3000 made. Smiths’ Hearths a. on 
Kick Stamps. ef PO cy acan 


WORLD'S FAIR, 
CHICAGO, 1893. 


HIGHEST 
AWARD :— 
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